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1. ITlosicHHTeJILHAA 3alHCKa

1. 1. Kpamkas xapakmepucmuka npeomema

C HayajloM HOBOI'O ThICA4Ye/eTHS B OOJBIIMHCTBE CTpaH poOOTOTEXHHKa CTaja 3aHMMAaTh
CYLIECTBEHHOE MECTO B WIKOJBHOM MW YHHBEPCHUTETCKOM 00pa3oBaHWH, NOJOOHO TOMY, Kak
HH(QOpMaTHKa NOABUJIACE B KOHLIE IMPOLUIOrO BEKa M NMOTECHUJA 00bI4HBIE npeaMeThl. [lo Bcemy
MHUPY [POBOJATCS KOHKYPChl M COCTA3aHHUS pOOOTOB JIS MIKOJBHMKOB H CTYIAEHTOB: HAYYHO-
TeXHUYECKHH (pecTuBab «MobunbsHbie poboThl» UM. npodeccopa E.A. [leBsauna ¢ 1999 r., urpsr
poboToB «EBpoboT» — ¢ 1998 r., MexnyHapoaHbie cocTa3aHus podotoB B Poccuu — ¢ 2002 r.,
BCEMHPHBIE COCTsI3aHHsA pob6oTOB B cTpanax Asuu — ¢ 2004 r., ¢yrdon pobotoB Robocup ¢ 1993 r.
H T.4. Jlugupyromue no3uuuud B 00JacCTH MIKOJABHOH pOOOTOTEXHHKH Ha CErOMHAIIHHM EHb
3aHuMaeT pupma Lego (moapasaencuue Lego Education) ¢ o6pa3oBaTeibHBIMH KOHCTPYKTOPAMH
cepun Mindstorms. B Hekoropbix crtpaHax (CIIA, Snonus, Kopes M ap.) nIpH H3y4YeHHH
pODOTOTEXHUKH HCIIONIB3YIOTCS U 00JI€€ CIOXKHBIE KUOEPHETHYECKHE KOHCTPYKTOPEL.

B HacTosmee BpeMs aKTHBHOE pa3BUTHE POOOTOTEXHUKH HAOIMIOMAeTCs BO BCEX PErHOHAX
Poccun. Haszpena HeoOXOOMMOCTE B HEKOTOPOM [BHIXKYILEM IIEHTPE, CIOCOOHOM BOBJIEYhL B
IPOLIECC AETEH.

1.2.Hanpaenennocms 00pazoeamenbHoOU npozpammol

HanpaBneHHOCT mporpaMMbl - Hay4dHO-TexHH4Yeckas. [IporpaMma HampaBjeHa Ha
MPUBJICYEHUE YUAIIUXCH K COBPEMEHHBIM TEXHOJOTHSM KOHCTPYHPOBAHHSA, IPOrpaMMHPOBAHHS U
KCII0JIb30BaHHs pOOOTH3HPOBAHHBIX YCTPOMUCTB.

1.3. Hosu3na, akmyansHOCMb U Re0A20ZUYECKAA Ye1ecoo0pasHocmy

[Tocnennue roael OAHOBpEMEHHO ¢ HHMoOpMaruszamued o0iecTtBa J1aBUHOOOpPA3HO
pacIIHpseTCS IPUMEHEHHUE MUKPOIIPOLIECCOPOB B KAYECTBE KIIFOUEBBIX KOMIIOHEHTOB aBTOHOMHBIX
YCTPOMCTB, B3aMMOJICHCTBYIOIIMX C OKPYXAOIMUM MHUPOM 0Oe3 ydactus 4desioBeka. CTpPEMHUTENBHO
pacTylIME KOMMYHHKALMOHHBIE BO3MOXHOCTH TaKHX YCTPOHCTB, paBHO KaK H pacClUHpPEHHE
WHGOOPMAIIHOHHBIX CHUCTEM, IMO3BOJIAIOT TOBOPUTH 00 M3MEHEHHM Cpelbl OOMTaHHMA YeIOBEKa.
ABTOpPHTETHBIMH  TpyINaMH  MEXIYHApOAHBIX  JKCIEPTOB  00nacTb  B3aMMOCBS3aHHBIX
pPOOOTH3UPOBAHHBIX CHCTEM IIpH3HAHA IIPHOPUTETHOM, HECYWIEH IIOTEHIHAJ PEBOIFOLMOHHOTO
TEXHOJIOTHYECKOTO MpopsiBa ¥ TpeOyroleHd aJeKkBaTHOH peaklHMM Kak B cepe HayKH, TaK U B
chepe obpazoBaHus.

B CcBS3M ¢ aKTHBHBIM BHEJIPEHHUEM HOBBLIX TEXHOJOTMH B XH3HBL OOIIECTBA MOCTOSHHO
YBEJIMYHBAETCS NOTPeOHOCTH B BHICOKOKBATM(PHUMpPOBAaHHBIX crnenuanucrax. B psage BY3os
IPUCYTCTBYIOT CIIEIIMAIBHOCTH, CBS3aHHBIE C POOOTOTEXHUKOW, HO B OOJBIIMHCTBE CIy4aeB He
IIPOMCXOMIUT NpeIBAPUTEILHON OPUEHTALINH IIKOJIBHMKOB Ha BO3MOXXHOCTh IIPOJIOJDKEHHUS y4eOn! B
ITAHHOM HarpablieHHH. MHorue aGUTYpHUEHTBI CTPEMSTCS MIOIAaCTh Ha CIIEUAIBHOCTH, CBA3aHHBIE C
“H(GOPMAIIMOHHBIMHA TEXHOJIOTHSMHU, HE MpPeArnoaras 0 BceX BO3MOXHOCTAX ITOH obnactu. Mexy
TEM, HIrpbl B poOOOTBI, KOHCTPYMpPOBaHHME H H300pETATEIBCTBO MPHCYINH MONABIISIOUIEMY
OOJIBIIMHCTBY COBPEMEHHBIX JAeTei. TakuM oOpa3oM, MNOsABHIacCh BO3MOXHOCTR H Haspena
HEOOXOJUMOCTE B HENMpEPBIBHOM oOpazoBaHUd B cdepe poOOTOTEXHHKHU. 3anOJHHUTBL IIpode
MEXAY AETCKHMH YBJIEYEHHSAMH M cepbe3HOW BY30BCKOM IOArOTOBKOM ITO3BOJIICT H3y4YE€HHE
pOOOTOTEXHUKH B IIKOJIE HA OCHOBE CIICIHAIBHBIX 00pa3oBaTeNbHBIX KOHCTPYKTOPOB.

BBenenue IDOMOJHUTENbHOH oOpa3oBaTrenbHOH mnporpaMmbl «PoOOTOTEXHHKa» B IIKOJE
Hen30€XXHO H3MEHUT KaPTHHY BOCIPUATHSA YYaAIIUMHUCH] TEXHHYECKHX THCIHIUIHH, IIEPEBOJS HX M3
paspsila YMO3DHTEIbHBIX B pa3psal NOpHKIAanHbIX. IIpuMeHeHHe nOeTbMM Ha TPAKTHKE
TEOPETHYECKHX 3HAHMMH, NOJYYEHHBIX Ha MaTeMaTHKe WM (H3HKe, BeIeT K Ooiee riyOboKoMy
[IOHUMAaHHUIO OCHOB, 3aKpEIIAET IIOJy4YeHHBIC HABBIKH, GOpMHUPYs 0O0pa3oBaHUE B €0 HAHIy4YIIEM
cMeicie. U ¢ apyroi cToOpoHBl, HTphl B pOOOTEI, B KOTOPBIX 3a01aroBpeMEHHO Y3HAKOTCS OCHOBHBIC
MPUHIMIIBI PACYETOB MPOCTEHIINX MEXAHMYECKHUX CHCTEM H &IrOPHTMBI MX aBTOMAaTHYECKOIrO
GYHKIIHOHUPOBAHHUSA IO YIPABIEHHEM INPOTrpaMMHPYEMBIX KOHTPOJUIEPOB, MOCIYXAT XOPOIIEH
[IOYBOM JUIS TOCJIEAYIONMIETO OCBOEHHS CIIOXKHOTO TEOPETHYECKOro MarepHajla Ha Ypokax.
[TporpaMMHpOBaHHEe Ha KOMIBIOTEpe (HApUMEp, BUPTYAILHBIX HCIIOJHHTENCH) MpU BCEH €ro

3




NONE3HOCTH JUISL PasBUTHSA YMCTBEHHBIX CIIOCOOHOCTEH BO MHOIOM YCTyNaeT MPOrpaMMHPOBAHHIO
aBTOHOMHOT'O YCTPOMCTBa, JNEHCTBYIOLIEr0 B pealbHOH OKpyxatowed cpene. [lonoOHO ToMy, Kak
KOMIIBIOTEPHBIE UTPEI YCTYIIAIOT B MOJIE3HOCTH MIPaM HACTOSIITHM.

B03MOXHOCTh NIPUKOCHYTHCS K HEU3BEIAHHOMY MHUPY poOOTOB Ui COBPEMEHHOI0 pebeHKa
SIBJIAETCS OYCHb MOLUHBIM CTHMYJIOM K IO3HAHHIO HOBOTO, IIPEOJOJIEHHIO HHCTHHKTA MOTpebuTENs
H  (QOpMHPOBAHHMIO CTPEMIIEHHMS K  CaMOCTOATENBHOMY  CO3HAaHMio. Ilpy  BHelIHeil
[PUBJIEKATEILHOCTH MMOBEICHHS, pOOOTEI MOTYT OBITH COAEPXATEIBbHO HAMOJHEHB! HHTEPECHBIMH H
HEMPOCTBIMHM 3aJa4aMH, KOTOPBIE HEH30EXKHO BCTAaHYT Iepel IOHBIMH HHXeHepaMH. X perneHue
CMOXET NPUBECTH K Pa3sBUTHIO YBEPEHHOCTH B CBOMX CHJAaX M K pacUIHPEHHIO T'OPH30HTOB
[TO3HAHMUS.

HoBble NpPUHIHKIL PEIIEHHS AaKTYaJIbHBIX 3a7ad YeIOBEYeCTBa C TIOMOINBIO pobOTOB,
YCBOEHHbIE B IIKOJIBHOM BO3pacTe (IIyCTh U B UIPOBOH (hopMe), KO BpeMeHH OKOHYAHHSA By3a U
Hayaja paboThl MO CHENHATBHOCTH OT30BYTCS B NPUHLMITHAILHO HOBOM IOAXOAE K pealbHBIM
3a1a4aM. 3aHMMasCh C JETbMH Ha KPYXKax pPOOOTOTEXHHKH, MBI MOAIOTOBHM CIELUAINCTOB
HOBOT'O CKJIaJia, CIIOCOOHBIX K COBEPIIEHHIO WMHHOBAIIMOHHOIO IPOPHIBA B COBPEMEHHOI HayKe H
TEXHUKE.

1.4. Ilenv obpazoeamensHoU npozpammuol

Co3maHue yCIOBHH Ui pa3BUTHS HAyYHO-TEXHHYECKOI'O0 H TBOPYECKOIO IOTEHIHAIA JTHYHOCTH
peOEHKa

1.5. 3a0auu obpazosamenvHoi npozpammasi

@ OOy4HTH COBpEMEHHBIM pa3padoTkaM 1o poOOTOTEXHHKE B 001acTH 00pa3oBaHus;

s OOyuuTh yualuxcs KOMILIEKCY 0a30BBIX TEXHOJOTHH, NPHMEHSEMEIX IIPH CO3JaHHH
po60TOB, OCHOBHBIM IIPUHIIAIIAM MEXAHHUKH.

° OOy4yuTh OCHOBaM IPOrPaMMHPOBAHMS B KOMIBIOTEPHOH Ccpele MOIETHPOBAHHUS

(McTI0Ib30BaTh KOMIILIOTEPHI, KaK CpeACTBa YIPABJICHUA MOJEIBIO M CIIEIUAIBHBIX UHTEPPEHCHBIX
0710KOB COBMECTHO C KOHCTPYKTOpPaMH, COCTABJICHHE YNPaBJISIONMX AJTOPUTMOB IS COOpaHHBIX

MOJICJIEH )

® Hayuuts pebAT rpaMOTHO BBIpaXaTh CBOK HJIEKO, MPOEKTUPOBATH €€ TEXHUYECKOE H
[IpOrpaMMHOE PEIIEHHE, pEaIu30BaTh €€ B BUIE MOJIEIH, CIOCOOHOH K PYyHKIIHOHHPOBAHHUIO.

® OOy4uTh y4YalIUXCS PELICHHIO psida KAOEPHETUYECKHUX 3a4ady, pe3yJbTaTOM KaXIOH H3
KOTOpbIX OyaeT paboTaromui MeXaHu3M HIIM poOOT ¢ aBTOHOMHBIM YIIPABJICHHUEM;

® M3y4uTh npaBusia COPEBHOBAHUM 110 JIero - KOHCTPYHPOBAHUIO H TPOrPaAMMHUPOBAHHIO.

® BBISBJICHHE OJAPECHHBIX JETEH, O00€CneYeHHEe COOTBETCTBYIOLIMX YCIOBHM IS HX
00pa3oBaHHsA H TBOPUYECKOrO Pa3BUTHA.

® PazBuBaTh y peOE€HKa HaBBIKM WHXXEHEPHOIO MBIIUIEHHA, YMEHHA padoraTe IO

MpeJIOKEHHBIM  HHCTPYKUHSAM, KOHCTPYHPOBAHHsA, IMPOrPaMMHUPOBAHUS H 3PPEKTHBHOIO
HCII0JIb30BaHUA KHOCPHETHYECKHUX CUCTEM

& Pa3BuBaTh MEIKYIO MOTOPHKY, BHUMATE/IbHOCTh, aKKYPAaTHOCTh ¥ H300peTaTeIbHOCTD

® Pa3BUBaTh KPEATUBHOE MBINUIEHHE W MPOCTPAHCTBEHHOE BOOOpaXEHUE, YMEHHE H3/1araTh
MBICJIH B 4YE€TKOH JIOTMYECKOH TIIOCIIENOBAaTEIBHOCTA, OTCTAaWBaTh CBOK) TOYKY 3pEHUA,
aHAJIM3UPOBATh CUTYAUHMIO U CaMOCTOATEJIBHO HAXOIMTH OTBETHI HAa BOITPOCHI MYTEM JIOTHYECKUX
paccyXIeHUH

@ [ToBpImaTh MOTHBALMIO Y4YaIIUXCA K H300peTaTesbcTBY H CO3JaHHIO COOCTBEHHBIX
pOOOTHU3HUPOBAHHBIX CHCTEM

® BocnuTeiBaTth y ydYallMXCSs CTPEMIJIEHHE K IIOJIYYEHHUIO KAa4ECTBEHHOIO 3aKOHYEHHOTO
pe3yybTara

@ QopMUpOBaTh HaBBIKM I[IPOEKTHOI'O MBIIUICHHUSA, padoTel B KoMaHIe, 3(Q@EeKTUBHO
pacrpeaeaTh 0093aHHOCTH.

1.6. Bo3pacm O0emeu, yuacmeyoujux 6 peaiu3ayuu OGHHOU nPpozpammbol

e 10-17 netr — ocHOBHasA rpymnmna




[TporpaMma paccuMTaHa Ha ABYXTOJAHYHBIA IMKJI OOyJYeHHUSI.

B nepBblif TOA y4amuecs MPOXOIAT KypC KOHCTPYMPOBAHHS, IMOCTPOCHHS MEXaHU3MOB C
3JIEKTPOINIPHBOJIOM, @ TAKXe 3HAKOMATCS C OCHOBAMHU MPOrpaMMHUPOBaHUS KOHTPOJIJIEPOB 0a30BOI0
HaOopa.

Bo BTOpO#i roa yyaiqdecss M3y4arOT MHEBMATHKY, BO300OHOB/IsiEMble MCTOYHHKH SHEPIHH,
CJIOXKHBIE MEXaHH3MBl M BCEBO3MOXHBIE INAaTUYMKUA IS MHKPOKOHTPOJUIEPOB, H3Yy4alOT OCHOBEI
TEOPHH aBTOMATHYECKOIO YIPABICHUS, HHTEIUIEKTYyAJIbHBIE U KOMaHHbIE HIPbl pOOOTOB, CTPOAT
poOOTOB-aHIPOU/IOB, @ TAKX€ 3aHUMAIOTCS TBOPYECKMMH H HCCJICHOBATEILCKHMH IPOCKTaMH.
[IpoMcXOOMT 3HAKOMCTBO C IPOrpaMMHPOBAHMEM  BHUPTYaJbHBIX pOOOTOB Ha  SA3BIKE
MpOrpaMMHpOBaHus, cxoxeM ¢ CH.

1.9. Peaxicum 3anamuii

3aHATHS TpOBOJAATCA 2 paza B Henemo o 2 yd4eOHbIX yaca (144 yaca) B IEpBBIA Ioa
o0y4deHHUs H 2 pa3a B HEJIeJO 10 3 yaca BO BTOpo# roja oOyuyenus (216 yacos).




2. YyeOHO-TeMaTHYECKHH IJIAH JONOJHHUTEIbHON 00pa3oBaTe/IbHONH NPOrpaMmmabl
"Po0oTOTEXHHKA: KOHCTPYHPOBaHHE H NPOrpaMMHpoOBaHHue' .

2.1. 3a0auu nepeozo 200a obyuenusn

OOpa3oBaTe/ibHBIE

e lcnonp3oBaHHE COBPEMEHHBIX pa3paboToKk 1o poboTOoTeXHHKe B obnactu oOpa3oBaHus,
OpraHu3alys Ha UX OCHOBE aKTHBHON BHEYPOUYHOH AEATEILHOCTH yYaIlIUXCH

e ()3HaKOMIJIEHHE Yy4al[UXCHA C KOMIUIEKCOM Oa30BbIX TEXHOJIOTMH, MPUMEHAEMBIX IIPU CO3/1aHHUH
poOoTOB

e Peanuzanus MCXKIIPEAMETHBIX CBS3€H C MATEMAaTHKOM

PazBuBawinme

e Pa3BuTHE Yy I1UKOJBHHUKOB HMHXXEHEPHOIO MBIIUICHUS, HABBIKOB KOHCTPYHpPOBaHHA,
MporpaMMHUpOBaHUs U 3 GEeKTHBHOIO UCMOJIb30BAHUSA KHOEPHETHYECKHX CHCTEM

e Pa3BUTHE MEJIIKOW MOTOPHKH, BHUMATEIBHOCTH, aKKYPATHOCTH B H300peTaTeIbHOCTH
e Pa3BHUTHE KPEATUBHOI'O MBILUIEHHUS, U MPOCTPAHCTBEHHOI0 BOOOpaXKEHHS YUALTHXCH

e (Oprasu3anus ¥ y4acTHe B UI'pax, KOHKypcaX M COCTSI3aHUAX poOOTOB B KaUECTBE 3aKpEIlJICHHS
M3y4aeMOro MaTepHasa U B LIEIAX MOTUBALMU OOYUYEHUS

BocnuraTte/ibHbIE

e [loBBIlIEHHE MOTHBAILUHU YHAIIHUXCA K HSDGP&T&T@HBCTBY H CO3JdHHIO cOOCTBEHHBIX
pOﬁDTHBHpOBﬁHHED( CHCTCM

i @DpMHpOB&HHe Yy y4HallHXCiad CTPEMIJICHHSA K IIOJYHCHHKO KA4YCCTBCHHOI'O 3adKOHYCHHOTO

pe3yJjbTara
Ne Tema KonuyecTBo 9acos
Teopus [IpaxkTHKAa Bceero

1 | MucTpykrax no Th ] 0 1
2 | Beenenue: nHpoOpMaTHKa, KHOEPHETHKA, POOOTOTEXHHMKA ] 0

3 | OCHOBBI KOHCTPYHPOBAHHA 4 12 16
4 | MoTopHble MEXaHH3MBI 4 12 16
> | TpexmepHOe MOIEIHPOBAHHUE 1 3 4
6 | IlepBuunble 3HaHUA 0 poOoTax U3 KOHCTPYKTOpA 6 24 30
7 | OcHOBBI ynpaBJIeHHsI pOOOTOM 4 16 20
8 | YialeHHOe yIpaBJIEeHHE 2 6 8
9 | Mirpel poOOTOB 2 6 8
10 | Coctsa3anus pob0OTOB 4 20 24
11 | TBOpYECKUE IIPOEKTEI 2 8 10
12 | 3aueTsl 2 4 6

=33 =111 =144

2.2. Cooepitcanue npozpammasl nepe020 200a 00YYeHUA

3HAKOMCTBO C KOHCTPYKTOPOM, OCHOBHBIMH JETIAMH M IPHHIHUIAMH KpCIUICHUA,
CozgaHue NMpOCTEHIIMX MEXaHU3MOB, ONUCAHWE WX Ha3HA4YeHHs ¥ NpHHIHINOB paborel. Co3naHue
TPEXMEPHBIX MOJENEH MEXaHU3MOB B Cpelie BH3yaJbHOro NpoeKTHpoBaHHs. CHIIOBBIE MAlHHBEL.
Mcnonp30BaHue BCTPOEHHBIX BO3MOMXHOCTEH MUKPOKOHTPOJIIEPA: IIPOCMOTP IMOKa3aHUH JaTYHKOB,
NpoCTeHIINe mporpaMMsel, pabora ¢ (ainamMu. 3HAKOMCTBO CO CpeAOH MpOrpaMMHPOBaHHA
Robolab, 6a3oBeic KOMaHAbl ynpaBieHHS poOOTOM, 0a30Bble AITOPUTMHUYECKHE KOHCTPYKUHH.
[IpocTeilne peryaaTophl: pejedHbIi, IPONOPLHOHANBHBIA. Y4YacTHe B yYE€OHBIX COCTA3aHUSX.




2.3. Oxcuoaemolie pe3yiomamsl NePeozo 200a obyueHun

OOpa3zoBaTe/ibHbIE

OcBoeHHME MPUHUUIIOB paboThl MPOCTEHIIMX MEXaHU3MOB. PacyeT mnepemaTo4yHoro
oTHoweHus. [loHMMaHWe npuHUUIIA YyCTpolcTBa poboTa Kak KHOEPHETHYECKOH CHCTEMBL
Mcnonb3oBaHUE TNPOCTEHINMX DETYIATOPOB IS YHOpaBieHUS poOOTOM. PemeHue 3amgaud ¢
MCIIOJIB30BAHHEM OJHOIO peryasropa. YMeHHe coOpars ©0a3oBble MoAEIH poOOTOB H

YCOBEPIIEHCTBOBATh UX JUIA BBHINOJHEHHS KOHKPETHOro 3aaaHusA. HaBBIKH nmporpaMMHpOBaHHS B
rpadu4uecKon cpeje.

PazBuBalime

M3MeHeHuss B pa3sBHTHH MEJIKOH MOTOPMKH, BHHUMATEJIbHOCTH, aKKypaTHOCTH H
OCOOEHHOCTE MBIIUIEHUS KOHCTPYKTOpa-u300peraresis IMpOsBIAETCA Ha CaMOCTOSTEILHBIX
3afadax Mo MexaHuke. CTpOHUTENBCTBO pPEAYKTOpa ¢ 3aJaHHBIM IEpPEIaTOYHLIM OTHOIIEHHEM H
Oosiee CIIOXHBIX KOHCTPYKIMH M3 MHOXECTBA MEJKHX ACTaleH SABIAETCA PEryJSApHON NMpoBEpKOH
[OJTY4Y€HHBIX HABLIKOB.,

Bocnurare/ibHBIE

BocnuTrarenbHbId pe3ylbTaT 3aHATUH pOOOTOTEXHUKOM MOXKHO CHYUTATh JOCTUTHYTHIM, €CJIH
YyYaIlUECs MPOSABIIAIOT CTPEMIICHUE K CAMOCTOATENIbHON padoTe, YCOBEPIIEHCTBOBAHUIO U3BECTHBIX
MOJIeJIeli H aNTOPHTMOB, CO3JaHHIO TBOPYECKUX IIPOEKTOB. Y4YAaCTHE B HAYYHBIX KOHPEPEHUHAAX 1JIA
TKOJIBHUKOB, OTKPBITBIX COCTA3aHUAX pOOOTOB M MpOCTO CBOOOJHOE TBOPYECTBO BO MHOI'OM
JEMOHCTPHPYIOT M 3aKPEILUIIOT Er0.

Kpome Toro, mpocTeiM, HO BaXXHBIM pPE3yJbTATOM OyHET perylsipHOE COIEpKaHUE CBOEro
pabo4ero MecTa ¥ KOHCTPYKTOpa B MOPSAKE, YTO camMo 10 cebe HenpocCTo.

2.4. 3aoauu emopozo 200a 0by4eHusn

OOpa3oBarTe/ibHbBbIC

e lcnosb3oBaHHE COBpPEMEHHBIX pa3paboTok Mo podoToTexHuke B oOnacTtd oOpa3oBaHuA,
OpraHu3anysg Ha X OCHOBE aKTUBHOM BHEYPOUYHOM AEATEIBHOCTH YYaILIHXCS

e (3HaKOMJIEHHE YYaIIUXCA C KOMIUJIEKCOM 0a30BBIX TEXHOJIOTHH, IPUMEHSEMBIX IIPH CO3JaHUH
pobOTOB

e Peanuzanus MeXNpeIMETHBIX CBA3EH ¢ GU3NKOHN, MHPOPMATHKON U MaTEMaTHKOH

e Pemenne y4amuMHcs psga KHOEpHETHUSCKUX 33]a4, Pe3yJbTaTOM KaXKIOM M3 KOTOPBIX Oyzer
paboTaloHH MEXaHU3M HJIH poOOT C aBBTOHOMHBIM YIIPaBICHHEM

PazsuBamponiue

e Pa3zBuTHE Yy [1IKOJBHHUKOB HHXXEHEPHOIO MBIIUICHHS, HABBIKOB KOHCTPYHPOBAHHA,
[MporpaMMHUpOBaHus H 3 PEeKTHBHOrO HCIIONB30BAaHUA KHOEPHETUYECKHX CHCTEM

e Pa3BuUTHE KpeaTHBHOI'O MBILIEHUS U IIPOCTPAHCTBEHHOI'0 BOOOpaKEHHUS yYallMXCs

e Oprauu3aiys 4 y4acTHE B HTpaX, KOHKypcaxX M COCTA3aHUsAX pOOOTOB B KA4ECTBE 3aKPEILJICHUS
M3y4aeMOoro MaTepHasa H B LeJIIX MOTHBALMH O0y4YEeHHs

BocnHTarTebHBIE

e [loBbIIEHHE MOTHBAIlMH YyYalIUXCAd K H300peTarenbCTBY M CO3JaHUIO COOCTBEHHBIX
pOOOTH3MPOBAHHBIX CHCTEM

o - OopMHpPOBAHHE Y Y4YAIIMXCS CTPEMJIEHHS K [IOJYYEHHIO Kay€CTBEHHOI'O 3aKOHYEHHOTO
pe3yibTara

e dopmupoBaHHE HABLIKOB [TPOECKTHOIO MBILIIIEHHS, pabOTEI B KOMaH/IE




No KonnuyecTBO 4acos
T Teopus [IpakTHKa Bceero
1 | Mactpykrax no Th 1 0 1
2 | llosropenue. OCHOBHEIE ITIOHATHS 1 2 3
3 | 3HaKOMCTBO ¢ A36IKOM RobotC 4 12 16
4 | llppMEHCHHE PETYIATOPOB 6 12 18
5 | DeMEeHThl TEOPHH aBTOMATHYECKOTO YIIPaBJICHHS 8 16 24
6 | PoboThI-aHIpoHIbI 4 14 18
7 | TpexMepHOE MOJEIHPOBAHUE ] 3 -+
8 | Pemenune nHXEHEPHBIX 3aa4 8 16 24
9 | 3HaKoMCTBO C s13b1KOM CH U1t poOOTOB 8 20 28
10 | CereBoe B3aUMOEHCTBHE POOOTOB 6 12 18
11 | OCHOBBI TEXHUYECKOIO 3pEHUS > 7 12
12 | Urpel poboTOB 4 8 i2
13 | CocTsazanus poboOTOB 4 20 24
14 | TBopuyeckue NPOEKTHI 2 6 8
15 | 3aueThl 2 4 6
=64 =152 =216

2.8. Codeprcarue npozpammsl 6mopozo 200a 00y4eHun

OcBoenue TekcToBOro nporpaMmmupoBanus B cpeae RobotC. Uccnenosarenbckuit moaxona K
pelmIeHHI0 3ana4. Mcmonb3zoBaHue naMaTH poboTa Ul NOBTOPEHHS KOMILIEKCOB JICHCTBHH.
DJIEMEHTBl TEXHHYECKOro 3peHHs. PacmmpeHuss KOHTpoJUIepa A NOJYYEHHS NOMOJIHHTEIBHBIX
BO3MOXHOCTEH poboTa. Pabora Hax TBOpUECKMMH ITpOEKTaMH. BhICTyIIEHHs Ha IETCKUX HayYHBIX
koH(pepeHIUaX. YyacTHe B y4eOHBIX COCTA3aHUAX. PeuieHne 3amaq Ha CETEBOE B3aHMOJECHCTBHE

poOOTOB.

2.9. Oocuoaemsle pe3yibmamsl 6mopozo 2004 00y4eHus

OOpazoBareabHbIe

3uakoMcTBO ¢ s3bikoM CH. PacmmupeHHbIE BO3MOMKHOCTH TEKCTOBOIO IIPOrpaMMHPOBaHHS.
YMeHHEe COCTaBHTh IpOrpaMMy i pEUICHHs MHOIOypoBHEBOW 3ajaud. IlponeaypHoe
nmporpaMMupoBanue. Vcrmonb3oBaHHe HECTAHAAPTHHIX AaTYMKOB M PACIIMPEHUH KOHTpOJUIepa.
YMeHue noJib30BaTbCs CIPaBOYHON CHCTEMOH M IIPHMEDPaMH.

PazBuBawmue

CnocoOHOCTh K IIOCTAaHOBKE 3a/ayd M OLIEHKE HEOOXOIUMBIX PEeCypcoB VIS €€ PELICHHS.
[InaHMpoBaHHE TPOEKTHOM OEATENIbHOCTH, OLEHKa pe3yinbrara. MccnmemoBaTenbCcKHH IMOIXOA K
pELIEHMIO 3a/1a4, MOUCK AHAJIOTOB, aHAIU3 CYIIECTBYIOIINX PEIICHHUH.

BocnurarejbHBbIE

BocnurarenbHbId pe3ysibTaT 3aHATUA pOOOTOTEXHUKOH MOXXHO CYMTATh JOCTUTHYTBIM, €CJIH
yYaluecs NposBISAIOT CTPEMJIEHHE K CAMOCTOATEIbHOH paboTe, YCOBEPIICHCTBOBAHHIO H3BECTHBIX
MOJieJIel U aNrOpHTMOB, CO3MaHHIO TBOPYECKHX ITPOEKTOB. Y4YacTHE B HAyYHBIX KOHQEPEHIIUAX UL
IMKOJBHUKOB, OTKPBITHIX COCTA3aHHSAX pOOOTOB M IPOCTO CBOOOJHOE TBOPYECTBO BO MHOIOM
IEMOHCTPHPYIOT M 3akpemsioT ero. CnocodHocTh paboTarh B KOMaH/E ABISCTCH PE3YIbTaTOM

NPOEKTHOHN AEATEIILHOCTH.




3. CogepxxaHue JONOJHHUTEIbHOH 00pa3oBaTe/IbHON NPOrpaMMBbl
"P0o00TOTEXHHKA: KOHCTPYHMPOBaAHHE H porpaMMHpoBaHue’’

3.1. Ilepeviii 200 00yueHus

Tema 3aHATHA

Teoperuyeckas 4acTh

IIpakTHYecKasi 4YacTh

BBenenue B
CIICIHAJIBHOCTD.
Pobocnopr. TexHuka
0€30MacHOCTH

[Tonstue «poboT»,
«poOOTOTEXHHKA», «pobOCIOPTY.
[Ipumenenue pobOTOB B
pa3InYHbIX chepax YKU3HH
4eJIOBEKa, 3HAYECHHE
pOOOTOTEXHHKH. [TpocMmoTp
BUICO(PHIBEMA 0
poOOTH3HPOBAHHBIX CHCTEMAX.

IToka3 JEUCTBYIONIECH

MoJeH poboTa U €ro mnporpamm:
Ha OCHOBE JaT4YdKa OCBECIICHHS,

(O3HaKOMJIEHHE C
KOMIIJIEKTOM neraneu TS
M3y4YECHUS POOOTOTEXHUKH:
KOHTPOJLIED, CEPBOIPUBO/IBI,
COeJMHUTENbHbIE Kabelu, JaTUYUKH-
KacaHus, YJIBTPa3BYKOBOM,

ocBemeHus. [IopThl MOOKIFOYEHHS.
Co3manue KojJecHoH ©Oa3bl Ha
ryCeHHIIax

YJIbTPa3BYKOBOTO JaT4yrKa,
AaT4YMKa KacaHus
[lepBas nporpamMma [TousTue «IporpamMman, Hanucanue nporpamMmsl JJis

«AJITOPUTM». AJITOPUTM ABHKCHHA
pobota 1o Kpyry, BIepea-Ha3an,
«BOCBMEPKOH» H IIP.

IBHXKCHHSA II0 KPYr'y 4YE€pe3 MEHIO
KOHTpoJUIepa. 3allyCcK W OTJaaKa
nporpaMMmel. Hamnucanwe apyrux
MPOCTBIX MpOorpaMM Ha BbIOOp
yyallluXcsid W HX CaMOCTOSITE/IbHAas
OTJIaJKa

O3HakOMJIEHHE  C [lonaTune «cpena HUutepodeiic [IPOrPaMMBI
BU3yaJIbHOU cpenoi | mporpamMmmupoBaHusy, «iaorudyeckue | LEGO MINDSTORMS Education
NpOrpaMMHUpPOBaHUA OJIOKH». ITokas Hanucanus | EV3u pabora ¢ Hum. Hanucanue

NpPOCTEHILEH  IporpaMMbl U | IPOTpaMMBI JJI BOCIIPOU3BECHHS
poborta 3BYKOB Y  H300pakeHHs 1o
oOpasuy

Po6oT B ABHXXEHUH Hanncanue JIMHEHHON Co3gaHue W OTJalKa

[IPOrpamMMBl. IporpaMMbl Ui JABHXKEHHUS C
[lonstue «MOIIHOCTh | YCKOPEHHEM, BIIEpEI-Ha3a/l.

MOTOpa», «kanudbpoBka». 3ybyaras | «PoOOT-BOIUOK. [InaBHEBIH

nepenaya. Ilpumenenue 0Os0Ka | IOBOPOT, ABHKECHHUE 10 KPUBOM

«IBU’)KEHME» B IIPOrpaMME.

[ToHATHE KUK [leppas mporpamma ¢ Hcnonb30BaHue Ooka

[{UKJIOM «IIHKJI» B [IpOrpaMMe.
Hanucanue nporpaMm ¢ Co3manue ¥ omjagka
[IUKJIOM IPOrpaMMBbl Ul ABH)KEHHUSA poboTa
110 KBOCBMEPKE»

Pobor-Tanuop [lonsTue «reHepaTop Coszpanue nporpaMMsel IJis
CIIy4alHbIX qHCeN». | ABHKEHUsT poboTa 10 CIy4aHHOH
HMcnonp3oBanue OJI0Ka «CIIy4anHOE | TPACKTOPHH.
YUCIION IS yIpaBJICHUSA

IBHIKEHUEM poboTa

Pobot pucyer Teopus nBmxeHus poboTa Hanucanne  mnporpamMMel
110 CJIOXKHOH TPACKTOPHH IJIS JBUXKEHUS 110 KOHTYPY
Pobor, [IpoMBIIIIEHHBIE Pobor, 3aMUChIBAIOIIU A
MOBTOPSFOIIKH MaHHIYJIATOPBl H HX OTiaAKa. biIoK | TpaeKTOpHIO JBHMXKEHHS H IIOTOM
BOCITPON3BEICHHEBIE «3aITHCH/BOCIIPOU3BEICHUSI» TOYHO €€ BOCIIPOHU3BO AU
JIEUCTBUA
Pobor, Pobor, Pobot, BBLIEPKUBAOLINK
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ONpEAEIAIOINAA OCTaHABJIMBAIOIHUACS Ha | pacCTOAHHE OTIPEHATCTBUSA
pPacCTOSHUE N0 | OTIPECICHHOM  pPacCTOSIHHM 10
[PENSATCTBHUS npenarcTBus. POOOT-0XpaHHUK
Y 1pTpa3ByYKOBOH
NaTYUK
Y 1bTpa3ByKOBOH PoGoTel —  IBLIECOCH], Co3manue ®W  OTJangKa
JIATYUK yrIpaBjiaseT | poOOThI-yOOPITUKH. Hux M | IporpaMMbl Ui JBHXKEHUS poboTa
poboTOM [pepbIBaHUA BHYTPH MTOMEIICHUS H
CaMOCTOSATEJIBHO orufarouero
NPENATCTBHUS.
PoboT-nmpununana [Iporpamma c BJIOXKEHHBIM Pobor, CIIC QSN A 32
ukioM. [loanporpamma IIPOTAHYTOM PYKOH 5
BBLICPXKUBAIOLIU A TpedyeMoe
pPacCTOSSHUE B OTUHAMHKE.

Hactpoiika HWHBIX JOCHCTBHH B

3aBUCUMOCTH oT [MOKa3aHHuH
YJIBTPa3BYKOBOI'O JaT4yHKa

Hcnons3oBanue ApkocTh 00BEKTa, Pobor,
HUXKHETO NaTYAKA | OTPAXXECHHBIA CBET, OCBEHIEHHOCTD, | OCTAHABIMBAIOLIUACA HA YECPHOH
OCBEIIICHHOCTH pacrio3HaBaHue IBETOB poOotoM | ntuHMH. Pobotr, HadyuHaroLIHH
ABUraTbCsd IO KOMHAare, Korjaa
BKJIFOYAETCs CBET.
JIBHM)XXeHHe  BJOJb KaimbpoBka JaT4YnKa PoboT, ABHMXKYyLIMICS BHOJb
JIMHUH OCBEIIEHHOCTH YEPHOMN JINHUHU
Pobot C JlaT4uK  KacaHHA,  THIIBI Co3nanue pobora U €ro
HECKOJIbKUMH KacaHus [IporpaMMbl  C 3aJHUM JaTYUKOM
JIATYAKAMH KaCaHus U [epeIHuM
yIbTPa3BYKOBBIM
Y CKOpEeHHOE [ IppHUMIIE] PoboT, DBHXYIIUICS BAOJb
NBHKECHUE no | nuddepeHUNaTLHOrO YIPaBIEHH | YEPHOM JIMHUH
KPHUBOJIMHEUHOHU
TPAEKTOPHH
JIBH>KEHHE 1o [IppHLMIIBI MHTErpaJbHOTO Po0oT, IBMXXYIIMHACA BIOIb
| IPEPBIBUCTOHN JIMHUH YIIpaBJI€HHUS YEpHOH JIMHHUH
MaHunyasaTop Onpenenenue KacaHUs — Pob6ort IS KBaJIpO-
poboTta phIyar, ONpeaeIICHUE [[BE€TA | KETE€IbPUHTIa
npeaMeTa
Onpenenenne JlaT4MK HaKjJOHa Ha COHape, Po06or, BBIOMPAIOIIUH
HaKJIOHHOM Ha Jar4ydKe OCBEIIEHHOCTH, Ha | JOpory mo naHaycam
[I0OBEPXHOCTH KOHTAKTHBIX JaTYUKaX
KoHcTpyKunu [{upkynsus ryCeHUYHOHU M ODKCIEPUMEHTHI C
po60oTOB U1 moBopoTa | KonecHo# mardopm. ITnardpopma | miardpopmamu
B OrpaHU4YE€HHOM | Ha Iape
IPOCTPAHCTBE

3.2. Bmopou 200 o0yuenusn

1. HuctpykTax no Th.

2. [ToBTopenue. OCHOBHBIE IIOHATHA (NEPEeIaTOYHOE OTHOIICHHE, PEryaATOp, YNPaBIAIOLIEE

BO3JIEUCTBHE H IP.).

3. 3HaxoMcTBO ¢ 13b6IKkoM RobotC.

3.1. BeiBoa Ha 3KpaH.

3.2. YnpaBieHue MOTOpaMu. BCTpOeHHBIE 3HKOAEPHI.

10




3.3. I'paduka Ha 3KkpaHe KOHTPOJLIEPA.

3.4. Pabota ¢ narunkamMu. BeiBoa rpad kOB moKa3aHUii Ha IKpaH.

3.5. IloanporpamMMsel: pyHKLIMH C TapaMeTpaMH.

3.6. KocBenHas pexypcus. AnroputM «XaHolckue OanrHm .

3.7. MaccuBsbl. 3anioMHHaHHE NOJIOXKECHUH 3HKOIEpa.

3.8. IlapannensHele 3agaun. BocnpousBeaeHue nooXeHUH 3HKOIepa.

3.9. Onepanuu ¢ dainamu,

3.10. 3anoMUHaHME NpoAIeHHOTO MyTH B (aiin. Bocpoussenenne.
3.11; MmuoxecTBeHHbIH BeIOOp. KOoHEUHBIH aBTOMAT.

4. llpuMeHeHHE PEryJsTOpoB (3aJa4yd CTabMIM3alMH, TOMCKAa O0BEKTA, JBHIKEHHE I10 33JaHHOMY
IIYyTH).

4.1. CnienoBanue 3a 00BEKTOM.
4.2. CnenoBaHue€ 10 JIMHHM,
4.3. CiienoBaHue BIOOJIb CTEHKH.
4.4. YnpasieHue NOJIOKECHUEM CEPBOIBUTATEIICH.
4.5. IlepemenieHue MaHHITYJIATOPA.
>. OneMeHTHl TAY (peledHBI MHOTONO3HIHOHHBIA PEryJIATOP, NPONOPIHOHAIBHBIA PETYJIATOP,
TMQ(PEepeHIHANBHBIA  PEryNsaTOp, KyOMUYEeCKHil perynsarop, IiaBaromue Ko3GhdHIIHEHTEI,
[IEPUOANYECKas CHHXPOHU3AIUSA, (PUITBTPHI)
5.1. PenerHbIH MHOTONIO3UUMOHHBINA PETYJIATOP.
5.2. IIponopriuOHAIEHBIN PEryJsTop.
5.3. IIponnopuuoHanbHO-AU G EepeHIHAILHBIA PEryIsaTOp.
5.4. Crabunusanus CKOpoCTHOro podoTa Ha JIUHHUH,.
5.5. OuIsTpEI NEPBOrO poOAa.
5.6. JIsmxeHue poboTa BJIOJIb CTEHKH.
5.7. JIBMkeHHe 1O JIMHUU C ABYMS JaTYHKaMH.
5.8. Kybuueckuit peryuasarop.
5.9. IlpeononeHue pe3kux IMOBOPOTOB.

5:10: [InaBaromme k03¢ PULHEHTEL.

5.11. [ OHKH 11O JIMHHH.

5.12. [Tepuonuueckass CHHXpOHH3ALUS ABUTaTEIICH.
5.13. [IlecTuHOrMi wararOWui poooT.

5.14. [T ]I-perynsTop.

6. Pob6orel-anapouss!’ (IOCTPOSHHE U MPOrpaMMHMPOBAHHE POOOTOB Ha OCHOBE CEPBOIIPHBO/IOB,
CEpBOKOHTPOJLIEPOB U MOAYJIEH JaTYHKOB)
6.1. [Ilnar6aywm.

6.2. MHHH-MaHUNYJIATOP.

6.3. CepBO MOCTOSTHHOT'O BpaIICHUSL.
6.4. KonecHsiit poboT B 1abUpHHTE.
6.5. MuHu-aHIpOUI.

6.6. PoboT-cobauka.

6.7. PoboT-rycennna.

6.8. TpexnanbleBbI MAHUTTYJIATOP.
6.9. PoboTeI-nayku.

6.10. PoboTeI-anipouabl.

611, PenakTop ABHXXEHHUH.

6.12. Y nanennoe ynpasienue no bluetooth.
6.13. B3anmopeicTBue poOOTOB.

7. Tpexmepuoe moxenuposanue (Co3gaHne TpeXMEpPHBIX MojieneH KOHCTpYKIUK u3 Lego)
7.1. IIpoexuus 1 TpEXMEPHOE U300paKEHHE.
7.2. Co3ranue pyKoBOJICTBA 10 COOPKE.
7.3. KirroueBbI€ TOYKH.

7.4. Co3naHue oTyeTa.
8. Pemenme maxeHepHsX 3anayd (CoOop m aHanmu3 gaHHbIX. OOMEH AaHHBIMH ¢ KOMIIBIOTEPOM.

' TIpu Hanv4auu KoHcTpykTopoB Bioloid. MoxkeT 65ITh BbIAENEHO B OTAENBHBIN KYPC « AHIPOUIHBIE POOOTHIY.
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[IpocTeiiine Hay4HbIE IKCIIEPUMEHTHI H UCCIIEJOBAHUS.)
8.1. Crabuimn3anus nepeBepHyTOro MasTHUKA Ha TEJIEXKKE.
8.2. UccnenoBanne nMHaAMHUKH poOoTa-CUTrBes.
8.3. IlocranoBka poboTa-aBTOMOOUIIS B rapax.
8.4. OnTuMalibHas NapKoBKa poOOTa-aBTOMOOUIIA.
8.5. OpueHranus podora Ha MECTHOCTH.
8.6. IlocTpoenne xapThl.
8.7. llorous: nes u anTHIIONA.
9. 3nakoMcTBO ¢ A36IKkoM Cu’ (M3ydeHHe pa3IM4HBIX Cpej ¢ A3bIKOM IporpaMMupoBanus CH uis
MUKPOKOHTPOJLIEPOB. )
9.1. CTpykTypa nporpamMMai.
9.2. KoMaH bl ynipaB/ICHHS ABHXCHHEM.,
9.3. Pabora ¢ naTyukamu.
9.4. BeTBieHUs U LUKJIbI.
9.5. llepemeHnnEIe.
9.6. [ToanporpaMMmel.
9.7. MaccuBbl 1aHHBIX.
10. CereBoe B3aumoneicTBue poOOTOB (YcToHuMBasg mnepegada HOaHHBIX, paclpenelieHHBIe
CHUCTEMBI, KOJUIEKTHBHOE B3aHMOJICHCTBHE. )

10.1. YcroituMBas nepeaada JaHHbIX 0 kaHany Bluetooth.
10.2. PacnpeneneHHbIE CHCTEMEL.
10.3. KoJnexTuBHOE MOBEACHHUE.
11. OCHOBBI TEXHHYECKOTO 3peHHUS° (MCIIOIB30BaHHE 6OPTOBOM M 6eCpoBOAHOH Be6-KaMephI)
111 [Touck 0OBEKTOB.
11.2. CrexeHnne 3a 00bEKTOM.
113 CrenoBaHue 110 JIMHUH.
11.4. [Tepenaua u3obpaxeHus.
11.5, YrpaBneHHE ¢ KOMIIBIOTEPA.

12. Urpel po6otoB (PyTO0I: KOMaHAHBIE UI'PhI C UCIIOJb30BaHUEM HH(PAKPACHOIO MA4Ya U JIPYTHX
BCIIOMOTATEIbHBIX YCTpO#CcTB. [IporpaMMHpOBaHME KOJUIEKTUBHOIO ITOBEACHUS H YAAJIEHHOIO

ynpaBieHus. [Ipocredmmii  MCKYyCCTBEHHBIM  HMHTEIUIEKT. [IpoBeneHHE  COCTA3aHHH,
IOMYJISpH3allisa HOBBIX BUIOB pobO-cropra.)

12.1. ABTOHOMHBIH yTOON C HHDPAKPACHBIM MAYOM,
12:2. Tennuc poboTos.
123 ®y1boa poboTOB.

13. Coctsasanus podoroB ([loaroroBka komMana AJiss y4acTHsI B COCTA3aHHAX poOOTOB pa3IMYHBIX
YPOBHEH, BIUIOTb OO BCEMUpHBIX. PerynspHeie mnoe3nku. lMcmonas3oBaHHe pa3IdiYHBIX

KOHTPOJIJIEPOB)

13.1, HUurennexryaisHoe Cymo.
13.2. KerenspuHr-makpo.

13.3: CnenoBaHue 1O JIMHUH.
13.4. JIabupuHrT.

13,5 Crnanom.

13.6. Jlopora-2.
13.7. Jcradera.

13.8. JlecTHuna.

13.9. Kanar.

13.10. HHBepcHas TUHHA.

13.1 ["oHKM mararomux podOoTOB.

I
13.12. JInnus-npodu.
13.13. ["oHku GanaHCHPYIOMIUX pOOOTOB-CUTBEEB.

-

2 Tlp¥ HaNM4YMH MHKPOKOHTPOJUIEPOB. BO3MOXHO MNepeMelleHHe B OTAEAbHBIA Kypc «Paluo3jeKTPOHHBIE

CUCTEMbI YTIPABJICHUS,
3 Tlpn HanuuuM HeobGxoauMoro 06OpYZOBaHMA M MOArOTOBKH mpenoaasatesis. MoxeT ObiTh NMEpeHECeHO B

OT/IeJIbHBIM KYPC N0 TEXHHYECKOMY 3PEHHIO.
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13.14.
13.15.
13.16.

Mex1yHapoIHbIe COCTSA3aHus poOOTOB (110 MpaBuIaM OpraHu3aTopoB).

Tannes! poOOTOB-aHAPOUIOB.
[Tonoca npenATcTBUH U1 aHAPOUIOB.

14. TBopueckne 1poekTbl (Pa3paboTrka TBOpPYECKHX
OIMHOYHBIE U IPYNIIOBHIE MPOEKTHI. PerynsipHbie BBICTaBKH, JOKIAIbl H IIOE3IKH. )

14.1.
14.2.
14.3.
14.4.
14.5.
14.6.
14.7.
14.8.
14.9.
14.10.
14.11.

Uenosekorno100HbI€ pOOOTEL.
PoOOTBI-IIOMOIITHUKY YEJIOBEKA.
Po6oTH3upoBaHHBIE KOMILUIEKCHI.
OXpaHHBIE CHCTEMBI.

3aluTa OKpYXaroLen cpelsl.
Po60ThI 1 HCKYCCTBO.

Po0OOTEI ¥ TYypH3M.

| [paBAna OpOXKHOIO ABHKEHHI.
Po6oTBI U KOCMOC.

ConuaibHbIE POOOTHI.
CB0OOIHBIE TEMBI.

IPOEKTOB Ha CBOOOJHYIO TEMAaTHKY.
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4. MeToau4veckoe obecneyeHHe J0NMOJHHUTEIbLHOH 00pa3oBaTe/IbHOH NPOrpaMMbl
"P0o00TOTEeXHHKA: KOHCTPYHPOBAaHHE H NPOrpaMMHpoOBaHHe"

B kadecTtBe muargopMel IS CO3JaHUS pOOOTOB HCIOJIB3YETCS KOHCTpPYKTOp Lego
Mindstorms EV3 ocHoeHou u pecypcuwvlii Habop. Ha 3anstusx 10 poOOTOTEXHHKE
ocymecTBisgeTrcs pabora ¢ koHcTpykTtopamu cepud LEGO Mindstorms EV3 u HOyTOYKH C
ycTaHoBJIeHHBIM [10, nms cozpanus nporpamMmsl, o KOTOpou OyaeT AeHCTBOBAaTh MOJEb.

Konctpykrop LEGO Mindstorms no3BosisieT WKOJIBHHKaM B popMe 1MO3HABATEILHON UIPBI
y3HaTb MHOTHE Ba)XXHBIEC HJIEH H Pa3BUTh HEOOXOAUMBIE B JaJIbHEHINECH KA3HU HaBBIKH. Lego-poboT
[IOMOXET B paMKaxX H3Y4YeHUs [JAaHHOM TEMBlI IIOHATH OCHOBBI POOOTOTEXHHKH, HATJISIHO
peain30BaTh CJOXKHBIE AaJlOPHUTMBI, pPacCMOTPETh BOIIPOCHl, CBA3aHHBIE C aBTOMAaTHU3alUel
IPOU3BOACTBEHHBIX IIPOLECCOB M IPOLECCOB yrpaBieHus. PoboT paccmarpuBaeTcs B paMkax
KOHLICNIIIUHM HCIIOJIHUTEA, KOTOpas HCIIOJB3YeTCd B Kypce HHOOPMATHKH IIPpU H3Yy4YECHHH
[nporpaMMHpoBaHus. OQHAKO B OTJIMYME OT MHOXECTBA TPAAUIIMOHHBIX YUY€OHBIX HCIOJHHUTENEH,
KOTOpbIE IOMOrarT OO0ydYaroluMcs pa3o0paTbCs B JOBOJIBHO CJIOXKHOM Teme, Lego-poOoTh
NEHUCTBYIOT B DEAJIbHOM MHpPE, YTO HE TOJIbKO YBEJIHMYUBAET MOTHUBAIMOHHYIO COCTABJISHOLIYIO
H3y4aeMoro MaTepuajia, HO BHOCUT B HETO MCCIIEI0BATEIbLCKUA KOMITOHEHT.

4.1. Dopmel opzanu3aUUU 3AHAMUN U 0eAmeIbHOCMU oemeu

OcHoeHaa popma 3aHAMUN

IIperogaBareib CTaBHT HOBYIO TEXHHYECKYHO 3aJayy, pelleHHe KOTOpPOH MIIETCH
coBMeCcTHO. [IpH HeoOXOIMMOCTH BBIIOJHAETCS 3CKH3 KOHCTPYKLUMH. Ecau Uil pelieHus
TpebyeTcs MNpOorpaMMHpOBAHHE, YydalllMecsd CaMOCTOSITEIbHO COCTaBISIOT IIpOrpaMMBl  Ha
KOMITbIOTEepax (BO3MOXKHO IO IPEAJIOKEHHOH IperogasaresieM cxeme). Jlanee yyammecs padoTaror
B rpyInax 1o 2 4ejioBeKa, aCCHCTEHT IpernojanaTelis (OQUH U3 yYCHHUKOB) pa3faeT KOHCTPYKTOPEHI €
KOHTPOJIZIEpAMH H JIOTOJHUTEIBbHBIMH YyCcTpoicTBaMH. [IpoBepHB HalmMyue OCHOBHBEIX JETAJIEH,
yyamuecs TPHCTYNAIOT K co3naHuio poboroB. Ilpu HeoOXoauMoCcTH npenoaaBaTenb pas3iaeT
yuyeOHbIE KAPTOYKH CO BCEMH 3TanaMu COOpKU (MM BBIBOAMT M300pakeHHUE 3TaroB Ha OOJIBIIOH
3KpaH C I[IOMOLUBK IpoekTopa). llporpamMma 3arpyxkaercs Yy4YallHMHCA H3 KOMIIBIOTEpa B
KOHTPOJUIEP FOTOBON MOojieId poOOTa, ¥ MIPOBOASTCA MCIIBITAHUSA Ha CICIHAIBHO IPHTOTOBJICHHBIX
noysix. IIpm HeoOXOAMMOCTH NMPOU3BOAUTCA MOAUGHUKAIIMSA IPOrpaMMbl U KOHCTpYKUMH. Ha 3TOM
3Tare BO3MOXXKHO paszelieHre poJieii Ha KOHCTPYKTOpa ¥ nporpamMMucTa. 110 BeIOIHEHHH 3aaHus
yyaluecs AenaloT BbIBOJAbI 0 Haubonee 3Q(PEKTUBHBIX MEXaHM3MaxX H IPOrpaMMHBIX Xozax,
NPUBOAAINMX K pelieHHio Mpobiembl. Y aaBIIHecs MOIENM CHHMAalOTCA Ha ¢oro H BHACO. Ha
3AKJIFOYUTEIPHON CTaJUH IOJMHOCTBE) pa3ObHparoTcs MOAEIH poOOTOB M YKOMILIEKTOBBIBAIOTCH
KOHCTPYKTOPBI, KOTOpPbIE IPUHUMAET ACCUCTEHT.

JlononuuTenbHas popMa 3aHATHHA

JUIs 3aKpeluIeHHs H3Y4YeHHOro Marepuasa, MOTHBAalUMM JajnbHEHIero oOyd4eHHs H
BbIABJICHUS Haubosiee CIIOCOOHBIX YYEHHKOB PETYJSPHO TNPOBOMATCH COCTA3aHMSA poOOTOB.
VyamuMes MpeJocTaBIseTcss BO3MOXKHOCTH ITPUHSTh Y4acTHE B COCTA3aHHUAX CaMBIX pa3HBIX
YPOBHEH: OT WIKOJBHBIX OO MEXAyHapoAHbIX. COCTA3aHHA MPOBOAATCA IO CICAYIOLIEMY
perjiaMeHTy.

3apaHee nyOIHKYIOTCS IIpaBuia, MaT€pUall KOTOPBIX COOTBETCTBYET MMPOUJICHHBLIM TEMaM Ha
ypokax W (pakynbraTHBe. Ha HECKONBKHX 3aHATHAX C YYallMMHUCS ITPOBOOUTCA IMOATOTOBKA K
COCTS3aHHAM, 0OCYKIEHUSA U TPEHUPOBKH. Kak nMpaBuiio, B COCTA3aHUAX YYacCTBYIOT KOMaHIEI 10 2
yenoBeKa. B [€Hp COCTA3aHUN KaXKIOM KOMAaHAE NMPEAOCTABIAAETCS KOHCTPYKTOP M HEOOXOIHUMBIE
NOTOJIHATENbHbIE [ETATH, H3 KOTOPBIX 3a ONpEICICHHBIH MPOMEXKYTOK BPEMEHH HEOOXOIHMO
cobpaTh poboTa, 3anpOrpaMMHPOBATh €r0 Ha KOMIBIOTEPE U OTJIAIUTh Ha ClElHanbHOM noJe. Jns
HEKOTOPBIX BHJIOB COCTA3aHU#M poOOTEI cobuparoTes 3apaHee. 'oToBbIE pOOOTEI CHAIOTCSA CYIbSIM Ha
OCMOTp, 3aT€M II0 O4YepedH 3alyCKaroTCAd Ha IOJsSX, U IO O4YKaMm, HaOpaHHBIM B HECKOJIBKHX
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IIOIIBITKAX, OIIPCOACIAKOTCA HUﬁEI{HT&HH.

4.2. Memoow opzanuszayuu yuebHo20 npoyecca

CnoBecHble MeTOABI (Decena, aHanu3) SBIAIOTCA HEOOXOOUMOHN COCTaBISIIONIEH y4eOHOro
npouecca. B Hayasie 3aHATUS NPOUCXOAMT IIOCTAHOBKA 33/ayd, KOTopas IIPOU3BOMUTCH, Kak
IpaBUJI0O CaMHMH JETBMH, B COKpaTH4eckod Oecene. B mpomecce — aHamu3 MOJTYy4YEHHBIX
pe3yJIbTaTOB W INPHHATHE pelieHuH o Oosiee 3 PeKTHBHBIX METOAAX M YCOBEPUICHCTBOBAHHSIX
KOHCTPYKUHH, aIrOpuT™Ma, a, MOXET, M CcaMOM IIOCTaHOBKH 3amaud. OnHako Haubosee
3QGeKTUBHEIMU I peOEHKa, HECOMHEHHO, ABJISAIOTCA HArJISAIHBIE W NPAaKTHUYECKHE METOJbI, B
KOTOPBIX YYHTEIh HE IIPOCTO AEMOHCTPHUPYET IPOLIECC MJIM SBJIEHHE, HO U MOMOraeT y4dauemycs
CaMOCTOATENIBHO BOCHpou3BecTH ero. Mcmonbs3oBaHue Takoro ruOKOro HHCTPYMEHTa, Kak
KOHCTPYKTOP C IIPOrpaMMHUPYEMBIM KOHTPOJUIEPOM, NO3BOJISIET OBICTPO U 3(P(DEKTHBHO PEIIUTH ITY

3a/1a4y.
4.3. Oxcuoaemspie pe3yibmamesl U CROCODbI OnpeodeneHus ux pe3yibmamueHocmu

OO6pazoBaTesibHBIE

PesynbratoM  3aHATHH  poOOTOTEXHMKOHM  Oyaer  cnocoOHOCTh — ydamquxcsi K
CaMOCTOATE/IbHOMY  PEIICHHIO  psAa 3aJady ¢ MCHOJb30BaHHEM  00pa3oBaTE/IbHBIX
poOOTOTEXHHYECKUX KOHCTPYKTOPOB, @ TaKXE CO3JaHUE TBOPYECKHUX IPOEKTOB. KOHKpETHBINM
pe3yJIbTaT KaXJ0T0 3aHATHS — 3TO poOOT UM MEXaHW3M, BBLIIOJIHSIOMIMA IOCTABJICHHYIO 3aJayvy.
[IpoBepka NpoBOAUTCA KAaK BU3YAJIBHO — IIyTEM COBMECTHOI'O TECTUPOBAHUsS pOOOTOB, TaK M IIyTEM
M3y4EeHHs] NporpaMM H BHYTPEHHEro YCTPOMCTBA KOHCTPYKLIUM, CO3JaHHBIX Y4alldMHUCH.
Pe3ynbTaThl KaXKIOTO 3aHATHS BHOCATCA IpEIoJaBaTeaeM B PEUTHHIOBYIO TaOmuny. OCHOBHOM
CrIoco0 MTOrOBOM MPOBEPKH — PEryJspHbIE 3aYEThI C U3BECTHLIM HabopoM npoiaeHHbIX TeM. Claya
3ayeTa ABJISeTCS 00A3aTeIbHOM, M MMOCIeAYyIomas nepecaada BeAeTcs «40 MoOeqHOro KoHIa.

PazsuBawinue

M3meHeHuss B pa3BUTHH MEJIKOW MOTOPHKH, BHHMMATEIBHOCTH, akKKypaTHOCTH H
0COOEHHOCTEH MBIIUICHUS KOHCTPYKTOpA-u30o0peTareliis IIPOABISAECTCS HAa CaMOCTOSTEIBHBIX
3a7a4ax no MexaHuke. CTpOUTENBCTBO PEAYKTOpa C 3aJaHHBIM IEPENATOYHBIM OTHOIICHHEM H
OoJsiee CI0KHBIX KOHCTPYKIMH M3 MHOXECTBa MEJIKHX JCTAICH SBJISIETCS PETYJISIPHON IIPOBEPKOH

MOJYYEHHBIX HABBIKOB.
Haubonee sipko pe3ynbTar MpPOSABISETCA B YCHEIIHBIX BBICTYIUIEHMSX Ha BHEIIHHX

COCTA3aHHAX pOOOTOB M TPH CO3JAHWH 3AlIUTE CaMOCTOATEIBHOIO TBOPYECKOIO IPOEKTa. ITO
TaK)e OTpa)kaeTcs B pEUTHHIOBOM TabmulIe.

BocnurarTeabHbIE

BocnuTtarenbHbBIH pe3yabTaT 3aHATUH pOOOTOTEXHUKON MOXKHO CHHTATh JOCTUTHYTBIM, €CJIH
y4yaluecs NPOsSBIAIOT CTPEMIIEHHE K CaMOCTOATENBHON padoTe, YCOBEPIUIEHCTBOBAHHIO H3BECTHBIX
MOJIEJIEH U aJITOPUTMOB, CO3JIaHHIO TBOPYECKHUX ITPOEKTOB. Y4acTHE B HAyYHBIX KOHQEPEHIHUAX 11
IIKOJIBHUKOB, OTKPBITBIX COCTA3aHUAX POOOTOB H IIPOCTO CBOOOAHOE TBOPYECTBO BO MHOIOM

JIEMOHCTPHPYIOT H 3aKPEIUIAIOT €ro.

Kpome Toro, mpocTbiM, HO Ba)XXHBIM pe3yJIbTaTOM OyIeT perylsipHOE COIEpXaHHE CBOEro
paboyero Mecta ¥ KOHCTPYKTOpa B MOPAJIKE, UTO CaMo I10 cede HEnmpoCTo.

4.4. @opmbl nooseedenua umozoe peanuzayuu JOI1

e B TeueHHe Kypca NperosaraloTcs peryjspHbIE 3a4€Thl, HA KOTOPBIX pEUICHHE IOCTaBJICHHOH
3apaHee H3BECTHOM 3a/a4i MpUHAMAaeTcs B CBOOOIHOH GopMe (He 0043aTesIbHO MPEUI0KEHHOH
-mipeniofgasatesieM). IIpu 3TOM TeMaTHYECKHE COCTA3aHHA pOOOTOB TAaKXKe ABJIAIOTCA METOJAOM
IIPOBEPKH, H YCHEUIHOE YYAaCTHE B HUX OCBOO0XIAET OT COOTBETCTBYIOLIErO 3a4Y€ETa.

e [lo OKOHYAHHH Kypca Yyd4alllHecs 3aIIMIUIAI0T TBOPYECKHH IPOEKT, TPeOYIOIHH MPOSBHTE
3HAHUSA W HaBBIKH I10 KTIOYEBBIM TEMaM.

e [lo OKOHYAHMM KaXKIOro roja MPOBOJIMUTCS IEPEBOAHON 3a4eT, a B Hayale CIEAYIOUIEro OH
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nyOiupyeTcs U1 BHOBB MOCTYITAIOMIUX.

Kpome Toro, mojiydeHHble 3HaHWS M HABBIKH TPOBEPSIOTCS HA OTKPBITBIX KOH(EPEHLUAX H
MEXXIYHAPOIHBIX COCTA3aHUAX, KyJa HanpaBJIsAlOTCs Haubosiee yCreHble YYEHHKH.,

JIns poOOTOTEXHHMKOB BCEX BO3pacTOB M YPOBHEH IMOATOTOBKH BO3MOXHO Y4YacTHE B
MEXKIYHAPOJHBIX COCTA3aHUAX pOoOOTOB, NMEPBBIM 3TAall KOTOPBIX €XEroAHO IMPOBOIUTCS B
Cankrt-IlerepOypre, BTOpoit B MOCKBE, TpEeTH# — B OJTHOH U3 CTpaH A3HH.

W, HakoHel, BeJAEeTCs OpraHu3ainus cOOCTBEHHBIX OTKPBITBIX COCTA3aHUU poOOTOB (Hampumep,

KOMaHJIHBIA (GyTOon poOOTOB M T.M.) C NPUBJIEYEHUEM YYAaCTHHKOB M3 JPYIrUX Y4YEOHBIX
3aBEJICHUH.
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