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1. IHosicHUTEAbLHAA 3aAMNCKA

[Tporpamma kypca «PoOOTOTEXHMKA» COCTABIEHA B COOTBETCTBUE C TPEOOBAHUSAMMU
denepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB BTOPOTO MOKOJICHHUS.

Llens:

Opranuzanys BHEYpOUHOH ACATEIBHOCTH JIETEH, pACKPBITHE UX TBOPUYECKOTO MOTEHIIUANIA C
UCIIOJIb30BaHNEM BO3MOKHOCTEH POOOTOTEXHUKH U TPAKTHYECKOE MPUMEHEHUE

YYCHHKaMU 3HAaHUH, TIOJyYCHHBIX B X0JI€ pPa0OTHI 110 KypCy, A pa3pabOTKU U BHEIPEHUS
WHHOBAIIUMA B TaJbHEHIICH )KMU3HU, BOCTUTAaHNE HH()OPMAITMOHHOM, TEXHUIECKON 1
HCCIIEI0BATEIBCKON KYJIBTYPBI.

3agaun:

Pa3Butue nHTEpeca K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, TEXHUKE, BBICOKMM TEXHOJIOTHSIM;
Pa3BUTHE AITOPUTMHUYECKOTO U JIOTHUYECKOTO MBIIIICHUS;

pa3BUTHE CIOCOOHOCTH YYAIMXCSl TBOPUYECKH IMOJXOUTh K TPOOJIEMHBIM CUTYAIHSIM U
CaMOCTOSITEIIbHO HAXO/IUTh PEIICHUS;

YMEHHUE BBICTPAUBATh THIIOTE3Y M COMIOCTABIISITH €€ C IMOJyYESHHBIM PE3yJIbTaTOM; BOCITUTAHUE
WHTEpeca K KOHCTPYHPOBAHUIO U MIPOTPAMMHUPOBAHUIO;

OBJIQJICHHC HaBBIKAMU HAYYHO-TEXHHUECKOTO KOHCTPYUPOBAHMS K MOJICTTUPOBAHUS;
pa3BuTHe 00I1Ie YUeOHBIX HABBIKOB, CBA3aHHBIX C TOMCKOM, 00paboTKoil nHpopMarmu

U MPEJICTABICHUEM PE3yJIbTaTOB CBOCH JESITEIbHOCTH; (HOPMUPOBAHHE HABBIKOB
KOJJICKTHBHOTO TPY/a; Pa3BUTHE KOMMYHHKATHBHBIX HABBIKOB.

2.00mas XxapakTepucTHKa Kypca

B ocnoBe CTangapTa J1€KUT CUCTEMHO-AEATEIbHOCTHBIHN ITOAXO0/, KOTOPbI 00eCeunBaeT:
(dopMHpOBaHUE TOTOBHOCTH K CAMOPA3BUTHIO M HEMPEPHIBHOMY 00pa30BaHHUIO;

*[IPOEKTUPOBAHNE U KOHCTPYHUPOBAHUE COLIMATIBHOM CpeIbl Pa3BUTHUS 00yUaroLUXCs B
cucreMe 00pa3oBaHus;

*aKTHBHYIO Y4€OHO-IT03HABATEIbHYIO JAESITENIbHOCTh 00YYarOMIMNXCs;
*[IOCTPOEHHE 00pa30BaTENBHOIO IIpoLecca ¢ YUETOM HHIUBUAYaTbHBIX BO3PACTHBIX,
MICUXOJIOTUYECKUX U (PU3UOJIOTMUECKUX 0COOEHHOCTEH 00yUaromuxcs.

Kypc poOOTOTEXHUKH SBIISETCS OHUM M3 MHTEPECHEUIIINX CIIOCOOO0B N3YyUEHUS
KOMITbIOTEPHBIX TEXHOJIOTHH U MpOorpaMMHUpoBaHus. Bo Bpemst 3aHATUI yUeHUKU COOMparOT
U TIPOrpaMMUPYIOT pOOOTOB, MPOEKTUPYIOT U PEAIU3YIOT MUCCHH, OCYLIECTBIISIEMbIE
poOoTamu — yMHbIMHM MammuHKaMu. KomaHniHast paboTa MpH BBIITOJIHEHUU MPAKTUYECKUX
MUCCHI CTIOCOOCTBYET Pa3BUTHIO KOMMYHUKAIIMOHHBIX KOMIETEHIIUN, a POrpaMMHast
cpeza Mo3BOJISET JEeTKO U APPEKTUBHO U3y4yaTh AITOPUTMU3ALINIO U IPOTPaMMHUPOBAHUE,
YCIIEIIHO 3HAKOMUTBCSI ¢ OCHOBAMU POOOTOTEXHUKHU.

[Tporeccel 0OyueHus 1 BOCIIUTAHUSI HE CaMU 110 ce0e pa3BUBAIOT YEJIOBEKA, a JIUIIb TOTa,
KOI'Jla OHU UMEIOT AESITETbHOCTBIO (POPMBI U CIIOCOOCTBYIOT (POPMUPOBAHUIO TE€X UM UHBIX

THUIIOB JIESITEIbHOCTH.
JleaTenbHOCTD BHICTYIIAeT KaK BHEITHEE YCIOBHE Pa3BUTHS y peOCHKA MTO3HABATEIBHBIX
nporieccoB. UToObI peOeHOK pa3BUBANICS, HEOOXOIUMO OPTaHU30BATh €r0 JeATEILHOCTD.
3HaunT, 0OpazoBaTeNbHas 3a/ja4a COCTOUT B OPraHU3alliU YCIOBUH, MPOBOLMPYIOIIUX JIETCKOE
JIICUCTBUE.
Takyto cTpaTteruro 00y4eHus JIETKO peaan30BaTh B oOpa3zoBarenbHol cpene LEGO, koropas
o0beHseT B ceOe CreluaibHO CKOMITOHOBAHHBIE JIJTS 3aHATHH B TPYIIIE KOMIUIEKTHI
LEGO, TmaTenpHO NMPOAyMaHHYIO CUCTEMY 3aJIaHUN TSl IE€TeH U YETKO
chopMyYITHPOBAHHYIO 00Pa30BATENbHYIO KOHIEIIHIO.


http://www.int-edu.ru/page.php?id=773
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MertarnpeaMeTHbIE 3aHATHS OMUPAIOTCS HA ECTECTBEHHBII HHTEPEC K pa3paboTKe U MOCTPOHKe
Pa3JIMYHBIX JETAJICH.

Pabota c o6pazoBatenbHbIME KOHCTpYKTOpamMu LEGO mo3Bosiser mKonpHIKaM B popMme
MO3HABATEJILHON UTPBI y3HATh MHOTHE Ba)KHBIEC UJCH U Pa3BUTh HEOOXOUMBbIE B
JanpHemei )Kku3uu HaBbIKK. [Ipr mocTpoeHnK MOJIeNu 3aTparuBaeTcst MHOXKECTBO MpoOiIeM
U3 Pa3HbIX 00JIACTEH 3HAHUS — OT TEOPUU MEXAHHUKH JI0 TICUXOJIOTHH, — YTO SIBJISICTCS BIIOJIHE

€CTECTBEHHBIM.

OueHb BaKHBIM IPEACTABISIETCS TPEHUPOBKA pabOThI B KOJUIEKTUBE U Pa3BUTHE
CaMOCTOSITEJIBHOTO TEXHUYECKOr0 TBOpUecTBa. [IpocToTa B MOCTpOCHUHU MOZEIN B COYETAHUH C
00JBIIMMH KOHCTPYKTUBHBIMHU BO3MOXHOCTSIMU KOHCTPYKTOpA IO3BOJISAIOT JETSIM B KOHIIE
ypOKa YBUJIETh CIEIaHHYI0 CBOUMHU PYKaMHU MOJI€JIb, KOTOPAsl BBIIIOJIHAET IIOCTABICHHYIO UMU

K€ CaMHMHU 3aJa4y.

W3yuas mpocTeie MEXaHU3MBI, pedsiTa yyarcs paboTaTh pyKaMu (pa3BUTHE MEIKUX U TOUYHBIX
JBUKEHUI ), Pa3BUBAIOT 2JIEMEHTAPHOE KOHCTPYKTOPCKOE MBIIIEHUE, PaHTa3HUI0, U3y4aloT
IIPUHLIMIIBI padOThl MHOTUX MeXaHn3MOB. O/1Ha U3 3a/1a4 Kypca 3aKI04aeTcs B TOM, YTOOBbI
IIEPEBECTU YPOBEHb OOIIEHUS PeOsIT C TEXHUKOM «Ha ThD», TI03HAKOMHUTB C

npodeccueit HHKeHepa.

BaxHO OTMETUTB, YTO KOMITBIOTEP UCIIOIB3YETCS KaK CPEACTBO YIPABICHUSI MOJECIBIO; €r0
UCIIOJIb30BaHHUE HAIPABIICHO HAa COCTABIICHUE YIIPABISIOIINX aJIrOPUTMOB IJIsl COOPaHHBIX
Moielieii. Yyaruecs moay4arT NpeICTaBlIeHre 00 0COOCHHOCTSIX COCTABICHUSI IPOrpaMM
YIIpaBJICHUA, aBTOMAaTU3allu MCXaHU3MOB, MOACIIMPOBAHUHA pa60TI>I CHCTEM. H03TOMy
BTOpasi 3a/1a4a Kypca COCTOUT B TOM, YTOOBI HAYYHTh PEOST rPaMOTHO BBIPA3UTh CBOIO HJICIO,
CIPOEKTHPOBATH €€ TEXHUYECKOE M MPOTrPaMMHOE PELICHHUE, PEaTU30BaTh €€ B BUIC MOICIIH,

CHOCOOHOM K ()YHKIITMOHUPOBAHUIO.

Buenpenwne paznooOpa3Hbix JIero-KOHCTPYKTOPOB BO BHEYPOUHYIO JESITEIBHOCTD JETEH
pa3HOro BO3pacTa MOMOTaeT PEIIUTh MPoOIeMy 3aHATOCTH JIETEH, a TaK)Ke CIIOCOOCTBYET
MHOTOCTOPOHHEMY Pa3BUTHIO JJMYHOCTH PEOCHKA.

3. Omnmucanue MecTa Kypca

MOY CIII Ne4 nmpenycmaTpuBaeT u3ydeHrue poOOTOTEXHUKH B 5-9 kaccax B o0beme 2 daca B
HeZento, 35 4acoB B IO/, paccuuTaHa Ha 5 eT 00y4ueHusl.

4. Onucanue HEHHOCTHBIX OPUCHTUPOB.

[Iporpamma npegycMmarpuBaet popMupoBaHue y 00ydaromuxcs 00mey4eOHbIXx YMEHUN U
HAaBBIKOB, YHUBCPCAJIbHBIX crIoco00B JCATCIIBHOCTHU U KIIFOYEBBIX KOMIICTCHIINHU. B sTtom
HaIpaBJIECHUU TPUOPUTETAMU IS yIeOHOTO mpeameTa «POOOTOTEXHUKAY SBIISIFOTCS:
ompezieNieHue aIeKBaTHBIX CIIOCOOOB peIIeHHs YIeOHOM 3a/1a4ll Ha OCHOBE 33JaHHBIX
AITOPUTMOB; KOMOMHHUPOBAHNE U3BECTHBIX AITOPUTMOB JIEATEIHLHOCTH B CHUTYAIUsIX, HE
MpEeANOIaratouxX CTaHIapTHOE MPUMEHEHHUE OJHOTO U3 HUX; UCIOJIb30BaHUE AJI PEUICHUS
IMMO3HAaBaTCJIbHBIX U KOMMYHUKATUBHBIX 3aJia4 Pa3JIMYHbIX HCTOUYHHKOB I/IHCbOpMaI_[I/II/I, BKJIFOYasa
SHIUKIIOIICANH, CJIOBAPHU, HHTepHCT-peCprI)I u 0a3el JAaHHBIX; BJIaJICHUEC YMCHUAMU
COBMECTHOM AESITENbHOCTHU (COTJacOBaHUE U KOOPAMHALIUS IEATEIbHOCTH C IPYTUMH €€
y4acTHUKaMU; 00bEKTUBHOE OLIEHUBAaHNE CBOETO BKJIAJa B PEIICHHE OOIIUX 3a/1a4 KOJIJICKTUBA;
y4eT 0COOEHHOCTEN Pa3IMYHOTO POJIEBOTO IMOBEICHUS).



5. JIMYHOCTHBIE, MeTaNpeIMeTHbIE Pe3yJbTaThl.

JIMYHOCTHBLIMH Pe3YJabTATAMU Oﬁy‘leHHﬂ pOﬁOTOTeXHI/IKe ABJIAIOTCH:

*(hopMHUpOBaHKE TO3HABATEIILHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX ¥ TBOPYECKUX
CIOCOOHOCTEH 00yUaromuxcs;

*(hOpMHUPOBAHKE LIEIIOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U TEXHOJIOTHIA;

*CaMOCTOSATCIIbHOCTD B HpI/IO6peTeHI/II/I HOBBIX 3HAHHH U MPAKTHUYICCKHUX YMCHHﬁ,

*I'OTOBHOCTH K BBI60py KU3HCHHOI'O IIYTH B COOTBETCTBHUHU C COOCTBEHHBIMU
HHTCPCCaMU U BO3BMOKHOCTAMMU,

*IIPOABIICHHUE TEXHUKO-TEXHOJIOTHUYCCKOI'0 MBIIIIJICHHUS ITPU OpTraHHU3allun CcBOCH
ACATCIIBHOCTH,

*MOTHBALMs 00pa30BaTEIbHOM JEATEIBHOCTH IIKOJIBHUKOB Ha OCHOBE JUYHOCTHO
OpPUEHTUPOBAHHOTO MOAX0/1a;

*(hopMHpPOBaHKE IIEHHOCTHBIX OTHOIICHUHN IPYT K IPYTY, YIUTEII0, aBTOPAM OTKPBITUH U
M300peTeHuH, pe3ylibTaTaM 00yYeHHUS;

*(hopMupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B IPOLIECCE TPOSKTHOM, y4eOHO-
UCCIIEI0BATEIbCKON, UTPOBOM JESTEIBHOCTH.
MeTanpeaMeTHbIMH Pe3YJbTATAMU SBJISIOTCS:

°*OBJIaICHUEC COCTABIAOIINMU HCCHG,Z[OB&T@HLCKOFI n HpO@KTHOﬁ ACATCIIBHOCTU: YMCHU
BUJCTH HpO6JICMy, CTaBUTBb BOIIPOCHI, BEIIBUI'aTh T'MIIOTC3bI, AaBATh OIIPCACIICHNA IIOHATHAM,
KJIaCCI/I(l)I/IIlI/IpOBaTI), Ha6JIIOI[aTB, IMPOBOAMTD SKCIICPUMCHTHBI, ACJIaTh BBIBOABI K 3aKJIFOUCHUAA,
CTPYKTYpHUPOBATH MaTCpUall, 06’L$ICH$ITI>, JOKa3bIBaTh,

3alUIIaTh CBOU UJIEH;
*yMEHHUE CAMOCTOSITEIBHO OMPEEIIATh LIeTH CBOETr0 00yueHHsl, CTAaBUTh U (OPMYJIUPOBATH
JUTs ceOst HOBBIE 3a/1a4H B yu€0e U M03HABATEIbHOMN JeSTEIHbHOCTH,
pa3BUBAaTh MOTHBBI U UHTEPECHI CBOEH IM03HABATEIBLHON NEATEIIBHOCTH;
*OBJIa/ICHUE OCHOBAaMHU CAMOKOHTPOJISI, CAMOOLIEHKHU, IPUHATHUS PELLICHUN U
OCYILIECTBJIEHUS] OCO3HAHHOTO BbIOOpA B Y4eOHOI U 1M03HABaTENbHOMN AESITEIbHOCTH;
*yMEHHUE CO3/1aBaTh, IPUMEHSITh U MPEOOPa30BbIBATH 3HAKU M CUMBOJIbI, MOJIENTU U CXEMBI
JUIS pellieHus1 y4eOHbIX U TO3HABATEJIbHBIX 33/1a4;
*pa3BUTHE MOHOJIOTMYECKON U TMATIOrMUECKON pedr, YMEHHsSI BbIpa)kaTh CBOU MBICIIH,
CIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, IOHUMATh €0 TOUKY 3pEHHUS,
IpU3HABaTh MPABO JIPYroro 4esioBeKa Ha HHOE MHEHHUE;
* popMupoBaHUe YMEHHI pabOTaTh B IPYIIE C BHIMOTHEHUEM PA3IMYHBIX COIMATBHBIX
pOJ'ICfI, MpEACTABIATL U OTCTAUBATH CBOU B3IJIAAbI U Y6C)KI[CHI/I$I, BECTU JUCKYCCHUIO,
* KOMOMHUPOBAHHE N3BECTHBIX AITOPUTMOB TEXHHUUYECKOT'O M TEXHOJIOTHYECKOTO TBOPUYECTBA
B CUTYallUsX, HE MIPEIoaraloiiiX CTaHAapTHOTO IPUMEHEHHUS OJTHOTO
U3 HUX;
*[IOMCK HOBBIX PEIICHUH BO3HUKILEH TEXHUUECKOW MIIM OpTraHNU3allMOHHOMN MPOOIeMBbL;
CaMOCTOSITeNIbHASI OPraHU3aIMs U BHIIIOJHEHUE PAa3IMUYHBIX TBOPUYECKUX pabOT MO CO3AaHUIO
TEXHUYECKHUX W3JIEIUI;

*BUPTYAJIbHOC U HATYPHOE MOACIMPOBAHUEC TCXHUICCKUX 00BEKTOB U TEXHOIOTHYECKUX
MIPOIIECCOB;

'HpOHBHeHI/IC HMHHOBAaITMOHHOT'O IOAXO0Ja K PCHICHUIO y‘I€6HBIX U MPAKTUYCCKUX 3a/1a4 B
porecce MOJCTUPOBAHMS U3/ICITUS HIIH TEXHOJIOTHYECKOTO MPOIIECCa; *  BhISIBJIECHHE
HOTpe6HOCTCI>i, MMPOCKTUPOBAHUC U CO3OaHNEC 06’BCKTOB, HMCHOIIINX HOTpeGI/ITCHBHYIO CTOUMOCTD,

'(bOpMI/IpOBaHI/IC H pa3BUTHUEC KOMIICTCHTHOCTHU B 00JIaCTH UCIIOJIHL30BAHUS I/IH(bOpMaI_II/IOHHO'
KOMMYHHKAITUOHHBIX TEXHOJIOTHA.



Pe3yabTaThl 0OCBOEHHA Kypca:

*YMEHHUEC UCIIOJIB30BaTh TCPMUHEL obnactu «PO6OTOT€XHI/IK8»;
*YMCHHUEC KOHCTPYHUPOBATh MEXAHU3MBI IJIA Hpeo6pa303aHH51 JABHKCHUA,

*YMEHHE KOHCTPYUPOBATh MOJENH, UCIIOIB3YIOINE MEXaHUUECKHE
nepeaaydu, peayKTophl;
*YMEHHE KOHCTPYHPOBATh MOOUILHBIX POOOTOB, UCIIOJIb3YS PA3IMYHBIC CUCTEMBI
Mepe/IBIKEHUS; yMEHHE IPOrpaMMupoBaTh KoHTposiep EV3 u ceHcopHble cHCTEMBI;

*yMEHHE KOHCTPYHPOBATH MOJIEIIN MPOMBIIIICHHBIX POOOTOB C Pa3InYHBIMH
reOMETPUUYECKUMH KOH(UTYpalUsIMU; YMEHUE COCTABIATh JTMHEHHBIE
JITOPUTMBI YIIPABIICHUS UCIIOTHUTEISIMU U 3aIIMChIBATh UX HA BHIOPAaHHOM
SI3bIKE IIPOrPaMMUPOBAHUS;

*YMEHHE HCII0JIb30BATh JJOTMUYECKHE 3HAUEHUs, ONIepallui U BBIPAXKEHUS C HUMU; YMEHUE
(hopMabHO BHITIOIHSATH AITOPUTMBI, OMMCAHHBIE C UCIIOIb30BAaHHUEM KOHCTPYKIIUM BETBICHUS
(YcOBHBIE ONEpaToOpbl) U MOBTOPEHHUS (LIUKJIIBI), BCHOMOTaTeIbHBIX aITOPUTMOB, IPOCTHIX U
TAaOJMYHBIX BEJIMYMH; YMEHHE CO3/1aBaTh U

BBITIOJIHSITH IPOTPAMMBI [Tl pEIICHUSI HECJIOKHBIX aITOPUTMUYECKHX 3a/1a4 B
BbIOpaHHOM cpejie IPOrpaMMHUPOBAHUS;

*YMCHHE HCIIOJIb30BAaTh I'OTOBBIC IIPHUKIIATHBIC KOMIIBIOTEPHBIC IIPOTrPaMMBbl U CEPBUCHI B
BBI6paHHOﬁ crienquaain3anuu, YMCHUC pa60TaTB C OIMUCAHUAMMU IPOIrpaMM U CECPBUCAMU;

* HaBBIKU BBIOOpA crioco0a mpeAcTaBleHus JaHHBIX B 3aBUCUMOCTH OT TTOCTaHOBJICHHOM
3a/1a4u;
* pallMOHAIBLHOE UCTIOIB30BAHNE YUCOHON U JOTIOTHUTEIHHOM TEXHUYECKON 1

TEXHOJIOTHYECKOMU I/IHCI)OpMaI_II/II/I A IPOCKTUPOBAHUS U CO3AAHUS pO6OTOB
n pO6OTOTeXHI/I‘leCKI/IX CHUCTEM,

*BJIAJICHUE AJITOPUTMAMU U METOJAMU PELIEHUS OPraHU3aLMOHHbBIX U TEXHUYECKUX 3a]1a4;
BJIaACHHUC METOAaMU YTCHUS 1 crocooamu rpa(bnqecxoro MMpEaACTaBICHUA
TEXHUUYECKOH, TEXHOJIOTUYECKON U HHCTPYKTUBHON MH(OpMAIINH;
*IIPUMCHCHHC 06meHaquHx 3HAHWH 110 npeamMeTaM €CTCCTBECHHOHAYYHOI'O U
MAaTeMaTUYECKOTO LUKJIA B IPOLECCE MMOATOTOBKHU U OCYLIECTBICHUS
TEXHOJIOTMYECKUX ITPOLECCOB;
*ByIaJIeHuEe (popMaMu yaeOHO-UCCIIeI0BATEIHCKON, TPOCKTHOM, UTPOBOM JIEATETLHOCTH;

*IUIAHUPOBAHHUEC TEXHOJOTHYCCKOI'O IMMPOUECCa B MPOLECCE CO3JaHUA pO6OTOB n
pO6OTOTeXHI/I‘leCKI/IX CHUCTEM.

6. Conep:xanue Kypca.

O01Ime npeacTaBiaeHus 0 poOOTOTEXHUKE — 9 U.

OcHoBHble TOHATHS poOoTOTEXHUKH. MicTOpus poboToTexHuku. Ob1ue npeacTapieHus 0o
obpazoBatensHOM KoHCTpyKTOpe LEGO Mindstorms EV3. O6iue npecTaBieHus o
MPOTrpaMMHOM 00€CTICUEHUH.

[IpakTryeckue paboOTHI:

*Koncrpyuposanue podora mo texHosnoruueckoit kapre LEGO Mindstorms EV3.

*[IporpammupoBanue poOoTa ¢ MOMOIIBIO 3I€MEHTapHBIX KOMaH 1 KoHTposuiepa EV3.

*3HaKOMCTBO ¢ MHTEp(eHcoM MPOrpaMMHOTo 00ECTICUCHHS.



2. OCHOBBI KOHCTPYUPOBAHKS MAIIUH U MEXAHU3MOB — 17 4.

Mamusbl 1 MexaHu3Mbl. KnuHeMaTnyeckue cxeMbl MEXaHU3MOB. MexaHU3MBbl IS
npeoOpa3oBaHus ABWKEHUS (3y04aTo-peeyHblil, BAHTOBOM, KPUBOIIHITHBIA, KYJTUCHBIH,
KyJaukoBblif). OOmue npeacTaBiIeHnss 0 MEXaHUYECKUX nepeadax. 3y0uarslie nepegadu
(uMnuHapUYecKHe, KOHUYEeCKHe, uepBsiunasi). Llennblie, peMeHHbIe, (HPUKIIMOHHBIC TIEPEIAuH.

HBI/IFaTeJ'II/I mocTossHHOTO ToKa. IllaroBsie SJICKTPOABUTATEIIN U CEPBOIIPUBOIBI. P CAYKTOPEL
(I_II/IJ'II/IHI[pI/ILIeCKI/Ie, KOHHUYCCKHUE, KOHNYCCKO-UUIIMHAPUICCKHUE, ‘ICpBH‘lHHC).

[TpakTuyeckue pabOTHI:

*Crioco0bI coeuHenus neraneit koucrpykropa LEGO Mindstorms EV3.

*Co3/1aHM€e MEXaHU3MOB ISl IPeoOPa30BaHUsI IBUKEHUS: 3y0UaTO-peeyHblii, BUHTOBOM,
KPUBOILUUIIHBIN, KYyJIUCHBIN, KYJIAYKOBBIN.

*Cozanue Mojieliel, HCHOIb3YOLNX 3y0UaThlie (IMINHIPUYECKIE, KOHUYECKHE,
YepBsIuHas), LIEMIHbIE, PEMEHHbIE, PPUKIIMOHHBIE ITEPEIAaUH.

'COSI[EIHI/IC MOI[GJ'IGﬁ, HCIIOJIB3YIOMIUX ABUTATCIIU IIOCTOAHHOT'O TOKA, MIAr'OBBIC
QJICKTPOABUI'AaTCIIN U CCPBOIIPHUBOILI.

*Co31anne MUINHAPUYECKUX, KOHUYECKUX, KOHUYECKO-IIMIITMHAPUIECKUX, YEPBAUHBIX
PEYKTOPOB.

3. CucreMsl nepeABMKeHust podoToB — 26 4.

[Torpe6HOCTH MOOUIBHBIX PoO6OTOB. TuIEl MOOMIIBHOCTH. KOslecHbIE cCTEMBI TIEpEABUKEHUS
pOOOTOB: aBTOMOOMIIbHAS IPYTINA, FPYIIA C IPOU3BOIbHBIM HE3aBUCUMBIM IIOBOPOTOM
Ka)KJI0ro KoJjieca BieBo U Brpaso. [llaratomiye cucreMsl epeiBUKEHUSI poOOTOB: poOOT € 2-51

KOHEYHOCTSIMU, pOOOT € 4-51 KOHEYHOCTSIMHU, pOOOT C 6-10 KOHEUHOCTSMH.

[TpakTuyeckue paboOTHI:

*KoHCcTpynpoBanue u mporpaMMHpoOBaHre poOOTa aBTOMOOMIIEHON TPYIIIIBI.

’KOHCprI/IpOBaHI/IC Hu OporpaMMupOBaHUC po60Ta C ITPOU3BOJIBHBIM HC3aBUCHMBIM
IMOBOPOTOM KaXXI0I'0 KOJIECA BJICBO U BIIPaBO

*KoHcTpynpoBaHue u mporpaMMUpOBaHue podoTa ¢ 2-51 KOHEUHOCTSIMH.
*KoHCcTpynpoBaHue u mporpaMMHpOBaHue poOOTa C 4-s1 KOHEUHOCTSIMU.

*KoHCcTpynpoBanue u mporpaMMUpOBaHre poOoTa C 6-10 KOHEYHOCTSMH.

4. CeHCOPHBIE CUCTEMBI — 7 4.

Oo6miee npeacrasieane o Koutpouiepe LEGO Mindstorms EV3. TakTuiabHbIH 1aTYHK.
3BYKOBOH JaT4yMK. YIIbTpa3ByKoBoOW AaTuyuk. CBeToBOM AaTynK. Cuctema ¢ CIojib30BaHuEM
HECKOJIBKUX JaTYUKOB.

[IpakTrueckue pabOTHI:



*BeiBo n300paxeHnii, HaOOpa TEKCTOBOTO (pparMeHTa WM pucoBaHus Ha quciuiee EV3.

*BocmpousBenenue 38yKoBOro ¢aiiiaa min Kakoro-Iu0o 0JMHOYHOI0 3ByKa
KoHTpoJuiepoMm EV3.

* Yrpasienue podorom uepes Bluetooth.
*lcronb30Banne qaTyrKa KacaHus LIS PEOI0JICH S PSS TCTBIIA poOoTa.
* JleiicTBust poOOTa Ha 3BYKOBBIE CUTHAJIBI.

*Orubanue npensTCTBU poOOTOM MPHU UCTIOIB30BAaHUU YIbTPA3BYKOBOT'O JaTYUKA.

* JIBmxeHne poOOTa 1Mo YepHOH JIMHUM (MCTIONB3YeTCs OJIUH, JIBA CBETOBBIX JATUUKA).

'KOHCTpYI/II)OBaHI/IC H IIporpaMMHupOBaHHA po60Ta, HCIIOJIB3YIOIICTO CUCTEMY U3
HECKOJIBKUX HAaT4YHUKOB.

5. MauunyisimuoHHbIE CUCTEMBI — 21 1.
CTpyKTypa U COCTaBHBIE JIEMEHTHI MPOMBIIIICHHOTO poboTa. Paboune opraHb

MaHUNyAATOpOB. CEHCOpPHBIE YCTPOMCTBA, IPUMEHAEMBIE B Pa3IMUHBIX TEXHOJOTHUECKHUX
omepanusx. ['eomerpudeckne KOHPUTYpaluu poOOTOB: IEKapTOBast CUCTEMa KOOPIUHAT,
HWIMHIPUYECKAsk CUCTEMa KOOPAMHAT, cheprudeckasi cicTeMa KOOpAHHAT.

[TpakTrueckue paboThI:

*KoHCcTpynpoBaHue u mporpaMMHpOBaHUE pabOYEro opraHa MaHUITYJISITOPaA C JAaTYUKOM
KacaHusl.

*KoHCcTpynpoBaHue u mporpaMMHpPOBaHUE PaO0OUYEro OpraHa MaHUITYJISITOPA CO CBETOBBIM
JTATIYUKOM.

*KoHcTpynpoBaHue u mporpaMMupoBaHie paboyero opraHa MaHUITYJIATOpa ¢
YJIBTPa3BYKOBBIM JATUYNKOM.

*KoHcTpynpoBanue 1 mporpaMMHpPOBAHUE MMPOMBIIIJIEHHOTO POOOTa C TPAEKTOPHUEH
JBUKEHUS B IEKapTOBOM CUCTEME KOOP/IMHAT.

*KoHCTpynpoBaHue 1 mporpaMMHPOBAaHHUE MMPOMBIIIJIEHHOTO POOOTa ¢ TPAEKTOPHEH
JBUKEHUSI LIWJIMHJIPUYECKON CUCTEME KOOPIUHAT.

*KoHcTpynpoBanue u mporpaMMupOBaHHE IPOMBIIITIEHHOTO po00Ta ¢ TpaeKTopuei
JBUXKEHUS B CPepruyecKoi cucTeMe KOOpInHaT.

6. Pazpaborka npoekra — 94 u.

TpeboBanus k nmpoekty. OnpeneneHue U yTBEpKIeHUEe TeMaTUKU PpoeKToB. O0Cyx1eHne
BO3MO>KHBIX HCTOYHUKOB HH(pOpMAIINHU, BOTIPOCOB 3alIUTHl aBTOPCKUX MPaB. AJTOPUTM
MOJrOTOBKHU BhICTyIUIeHUs. Kak BbIOpaTh cofepKaHue U CTUIIb PE3EHTAIUH.

[TpakTuyeckue pabotel: PazpaboTka miaHa BEIMOIHEHHS TPOSKTHON pabOTHI: (POPMYITHPOBAHUE

1IN TIPOEKTa, COCTaBIeHUE Tpadrka pabOTHI Ha/l TPOSKTOM.



*MopenupoBanue o0bekTa. B
*KonctpyupoBanue mouemnu.
*[IporpaMMupoOBaHUE MOACIIH.
*O¢opmiieHue npoexra.
*3amuTa nNpoeKTa.

*Pedexcus unel TEXHUYECKOTO MOJISTUPOBAHUS ITOCpeICTBOM KoHCTpykTopa LEGO
Oosee coKHBIX Mojienei. Pactipenenenue

(DOpMOﬁ HpOMeXQYTOqHOfI aTTeCTalliy 110 UTOraM YCBOCHHUSA Kypca SABJIACTCA ACMOHCTpalsi
MOACIIH.

OcHoBHBIC BU/IbI 1eATeJIbHOCTH Kypca «PodoToTexHuka»
OnHUM U3 IMyTel TOBBIIEHUS MOTHBALUHU 1 () (EKTUBHOCTH YUeOHOH IS TETFHOCTH B
IIporpamMmme SIBJISI€TCS BKIIOUEHUE YYaIlIMXCS B UCCIEA0BATENIBCKYIO U IIPOCKTHYIO

JEeSITEIIbHOCTh, UMEIOIIYIO CIIEAYIONUE OCOOCHHOCTH:

*[lenu 1 3a1a4M 3THX BUAOB AEATEIBHOCTU YYAIINXCS OMPEIETAIOTCA KaK UX TUYHOCTHBIMU
MOTHBAMH, TaK ¥ COLMAILHBEIMA. DTO 03HAYAET, YTO TaKas AEATEILHOCTh JOJKHA OBIThH
HaIpaBJicHa HE TOJLKO Ha IMOBBIMICHUE KOMITETEHITH MTOJIPOCTKOB B IPEIMETHON 001acTh
OTIpEICTICHHBIX YU€OHBIX TUCIUIUINH, HE TOJIBKO Ha Pa3BUTHE MX CIIOCOOHOCTEH, HO U Ha
CO3/IaHUE MPOIYKTA, HMEIOIIETO 3HAYUMOCTD ISl APYTHUX.

*VccnenoBaTenbekas M MPOEKTHas! e TENbHOCTh JI0JKHA ObITh OpraHW30BaHa TaKUM
00pa3oM, YTOOBI yJalIrecs: CMOTJIN Pean30BaTh CBOM MOTPEOHOCTH B OOIIEHUH CO
3HAYUMBIMHU, PePEPEHTHBIMU TPYIIIAMU OJTHOKJIACCHUKOB, yunuTenen u T.1. Ctpos
Pa3JIMYHOTO POJa OTHOLIEHUH B XO/I€ LIEJIEHAIIPABICHHON, TOMCKOBOM, TBOPYECKON 1
IIPOJYKTUBHOMU JESITEIBHOCTH, IOJAPOCTKH OBJIAJIEBAIOT HOPMaMH B3aUMOOTHOILIEHUN C
Pa3sHBIMU JIIOJIbMH, YMEHUSMH MIEPEXOJUTh OT OJHOTO BU/1a OOIIEHUS K Ipyromy,
pUOOPETAIOT HABBIKU MHIUBUAYATLHONU CAMOCTOSITENIbHOW PabOThI M COTPYHUYECTBA
B KOJUIEKTHBE.

°OpraHH3au1/151 HCCICA0BATCIBCKHUX U MPOCKTHBIX pa60T IIKOJEHHUKOB 00€CIIeYNBACT
COUCTAaHUC PA3JIMYHBIX BUIOB MMO3HaBaTEIbHOMU ACATCIIBHOCTH. Ot BUBI
ACATCIIBHOCTU MOT'YT OBITh BOCTpCGOBaHBI MPaKTUICCKU T00BIE CIIOCOOHOCTH
IMOAPOCTKOB, pCAIM30BAaHbI IMYHBIC IPUCTPACTUA K TOMY UJIW HHOMY BUOAY
JCATCIIBHOCTH.

HccnenoBaTenbckas U MPOEKTHAs IEATEIbHOCTh UMEET KakK 00IIue, TaK U creruduyeckue
YEPTHL.

K 0bwum xapakmepucmuxam cnedyem omnecmu.

*IIPAKTUYCCKH 3HAYMMBIC LICTIU U 3a1a4U HCCHG)IOB&TCHBCKOﬁ n HpOGKTHOfI JCATCIIBHOCTH,

*CTPYKTYpPY HpOCKTHOfI n HCCHCHOB&TGHBCKOﬁ ACATCIBbHOCTH, KOTOpast BKIIFOYACT 06]]_[1/16
KOMITIOHCHTBI: aHAJIN3 aKTYaJIbHOCTHU ITPOBOAMMOTO UCCIICAOBAHUA; LCIICIIOIaranmue,

(bopMyIMpPOBKY 3a/1a4, KOTOPBIE CIEIYET PELINTh; BEIOOP CPEACTB U METOJIOB, aJICKBATHBIX
HOCTABJICHHBIM IIEJISIM; IUITAHUPOBAHKE, ONPE/ICICHNE TI0CIIEI0BATEIbHOCTH U CPOKOB padoT;
MIPOBE/ICHUE MPOEKTHBIX pabOT WM UCCIIEAOBAHMS; O(OpMIICHHE PE3yIbTaTOB padoT B
COOTBETCTBHUH C 3aMBICIIOM IPOEKTA WU IETSIMH UCCIICIOBaHUS;

MpEaACTaBICHUEC PE3YJIBTATOB B COOTBETCTBYIOIICM HMCITIOJIB30BaHUIO BU/IC,



* KOMITETEHITNIO B BRIOPaHHO# cepe mcciieoBanus, TBOPUYECKYIO aKTHBHOCTh, COOPaHHOCTH,
aKKypaTHOCTb, 1eJICYCTPEMIIEHHOCTh, BEICOKYIO MOTHBAIIHIO;

*UTOraMU IPOEKTHOM U UCCIIEA0BATENBCKOM IEATEIbHOCTH CIENYET CUUTATh HE CTOJIBKO
MIPEAMETHBIE PE3YNIbTAaThl, CKOJBKO MHTEJUIEKTYAJIbHOE, IMYHOCTHOE Pa3BUTHE
IIKOJILHUKOB, POCT X KOMIICTCHIIMY B BEIOPAHHOMW IS UCCIICIOBAHUS HITH TIPOSKTA
cdepe, GopMUpPOBaHHE YMEHHSI COTPYAHUYATH B KOJJICKTUBE M CAMOCTOSTEIHHO
paboTath, ysICHEHHE CYIIIHOCTH TBOPUECKOW MCCIIEI0BATEIBCKON U MPOCKTHON PabOTHI,
KOTOpasi paccMaTpHUBaeTCs KaK MOKa3aTelb YCIEeUTHOCTH (He YCIeIIHOCTH)

HCCIIEI0BATENBbCKON IEATENbHOCTU. Dopmbl uzpol

6 p060m OMmMexXHuKe.:

*OJJMHOYHASI UT'Pa - 3TO JAEATEIIbHOCTh OJHOIO0 UTPOKA B CUCTEME UMUTALMOHHBIX MOJEIEH C
MIPsIMOM M OOPaTHOM CBA3BIO OT PE3YIbTATOB JOCTHKEHUS TIOCTABICHHON MM HCKOMOM
ey (mpuMep, CaMOCTOSTENILHOE pellieHue 3a7a4 Mpy IporpaMMHUpPOBaHUH poOOTa U
POOOTOTEXHUYECKOI CUCTEMBI 0 MPUHIIUITY HIaXMATHBIX 33/1a4 «MaT B JIBa X0/1a», UTPa

C poboTOM);

*[IapHas Urpa - 3TO Urpa OJTHOTO YEJIOBEKA C IPYTUM YEJIOBEKOM, KaK MPaBUIIO, B
00CTaHOBKE COPEBHOBAHMSI U COTIEpHUYECTBA (IpUMEpP, KOHCTPYUPOBAHHE U
MIpOrpaMMHpPOBaHKE POOOTA AJisi TOHOK IO JIMHHH);

srpynmoBas popma - ecTh Urpa IByX (Tpex) u 60j1ee CONMePHUKOB, IPECICAYIONINX OJTHY U
TYK€ TeJNb JUIsl CHCTEMbI IMUTAITMOHHBIX MOJIETICH (ITprMep, pelicHre OOJBIITMHCTBA
3anay WRO ocyriecTBisieTcs: Tpynnoi (KoMaH10i) o0ydaromuxcsi, B OCHOBHON
kareropuu WRO npoxosT cOpeBHOBaHHS MKy KOMaHIaMH);

*KOJUIEKTHBHAs (popMa - 3TO IPYyMNIOBas Urpa, B KOTOPOH COPEBHOBAHUE MEKIY
OT/JENbHBIMU UTPOKAMH, 3aMEHSIOT KOMaH/1bl COIEPHUKOB (Tpumep, Gpyrdos poOOTOB).



Hpeamer Kuace Bapuant
PoGoToTexnuka 5 PoGoTorexnuka S kinace
Koaso
Jaco
Onucanu e B
Paspnen pazaena Tema ypoka
OCHOBBI aITOPUTMHU3ALAN U
nporpammupoBanus (Mcnons3yem
Oo6yuatomero Po6oTta)
TexHuka Ge3omacHocTH Npu paboTe ¢ KOMIBIOTEPOM 1 ¢ KoHcTpyKTopamu LEGO. Ucropus
Ppa3BUTHS POOOTOTEXHUKH. 1
PoGororexunka. OCHOBHBIE OIIpeAEIeHHs. 3aKOHBI POOOTOTEXHHUKHU: TPH OCHOBHBIX U
JIOTIOJIHUTEJIbHBIN «HYJIEBON» 3aKOH.MaHUIYIILIUOHHBIE CUCTEMBI.
1
Knaccudukarms poboToB 1o chepam npruMeHeHHs:
MIPOMBIIIUICHHAS, SKCTpEeMallbHasl, BOGHHast. POOOTEI B OBITY.
PoGoTeI-urpymiku. Yuactre poOOTOB B COLMANBHBIX TPOCKTaX. 1
NmxHepHO-TexHUYecKoe TBopUecTBO. [Ipodeccus "Umkenep". Cpena KOHCTPYHUPOBAHUS.
1
Heranu kouctpyktopa LEGO Mindstorms: mrudytel, BTYIKH, OAKH, OCH, NIECTEPEHKHU, KOIECHBIE
JIVICKH, IIMHBI, TYCEHUIIB, TSTa, «IalbIbl», KyJauku, HIApUKH, KaOelH, IeKOpaTUBHbIEC HAKIIaIKH,
KPOHIITEH, 3yObs, (PUKCATOPEHI.
1
[NonsiTre KOHCTPYKIMH, €€ 31eMeHTOB. OCHOBHBIE CBOMCTBA KOHCTPYKIIUH: KECTKOCTD,
YCTOWYHBOCTD, IPOYHOCTH, (DYHKIIHOHAIBHOCTD U 3aKOHUYCHHOCTb.
1
[Ipocteie Mozeny: reoMeTpruIecKre GUTYphl 1 KOHCTPYKIIHH.
TpeyrosbHuK — xKecTKast KOHCTpYKLus. COOpHast OajIKa«HOXKHHIBI».3yOuaras repenayda, peayKkTop
1
Wuctpykimu mo c6opke mozeneit uz bazosoro mabopa LEGO MINDSTORMS Education EV3.
Cbopxka nepsoro yue6HOTO podora .(Educator).
1
Coopka nepBoro yue6Horo pobora .(Educator). 1
3HaKOMCTBO €O cpefoii nporpammupoBanust Lego Mindstorms. 1




3rakomcTBO ¢ 6imoxoM EV3. TTopTer ams: matamkoB, cepsomMoTopoB, USB-coennnenns. OyHKImm
KHOTOK. DKpaH.
OkpanHbIH nHTEpdeiic. Hapurammsa. DnekTponuTaHue.

INonsTHE KOMaHIBI, IpOrpaMMa 1 IPOrPaMMHUPOBAHHE

[lonsTue anropurma. JInHeNHHbIM anroput™M. AJITOPUTM

BeTBJIeHUs. [{uknnueckuii anroput™. [lpumMepsl anropuTmMoB.

3HaKOMCTBO C CCPBOMOTOPAMMU. 3KCHepI/IMeHT C ABYMs CCPBOMOTOPAMMU. praBJ’ICHI/Ie MOTOpaMHU.

YmpasieHue oqHUM MOTOpoM. [[BrxkeHue Bepéa-uaszan Vcrnonb3oBanrue KoMaHabl « Ky
VYmpasieHue AByMs MOTOpaMH.

OCHOBEHI cO0Opa U aHANIN3a JAHHBIX.
Pa6GoTa ¢ gaTuynkamu

Peructpamus u pabora ¢ nanaeiMu. [IpoiieHHOE paccTOsIHAE U CKOPOCTb.

Hucnneii. Ucnonb3oBanue guciuiess EV3. Co3nanne aHUMaIyu.

HaT‘II/IK kacanus. CocTaBlieHHE ImporpaMm € UCIIOJIb30BAHUEM JIaTYUKaA KaCaHUA

HaT‘II/IK OCBCIICHHOCTH. CocraBiieHue nporpamMmm € UCIOJIb30BaHUEM JIaTYUKa OCBCIICHHOCTH.

HaT‘II/IK OBCTA. CocraBiieHue MporpaMm C UCTIOJIb30BAHUEM JlaTUMKa 1BETA.

JHarunk paccrosiHus (yIbTpa3BykoBoii). CocTaBiIeHHe IPOrpaMM C UCTIOIB30BAaHUEM JaTUHKa
paccTostHus

HBI/I)KeHI/Ie, IMMOBOPOTHI U Pa3BOPOTHI. BOCHpOI/ISBe,IleHI/Ie 3BYKOB M YIIPABJICHUEC 3BYKOM

JBmwxeHne poboTa ¢ yIbTPa3sByKOBBIM JATYMKOM H JATIYHMKOM KaCaHHUS.

OCHOBBI MEXaHUKU U
KOHCTpyupoBaHus. TBopueckue
MIPOEKTHBIE PaOOTHI

KomOuHMpoBaHne CEHCOPOB, YCIOKHEHHOE IPOTPAMMHUPOBAHNE




3y0uarsle nepeaaun, ux Buabl. [IpuMeHenune 3y0uaThIxX nepeay B TeXHUKE. PasmiaHbie BUibI
3y04aThIX KoJiec.

[lepenarounoe unco. 1
[poexr IInar6aym. 3HaKOMCTBO C YepBAIHOI mepenadeii. COop u mporpaMMHpOBaHHE.
Hcnonp3oBanue 3y0uaToil nepenadu Juisl yBEIUUCHNS MOIITHOCTH poOoTa.
1
CocraBneHne JMHEWHBIX MPOTPaMM C HCIIOJIB30BaHUEM OsloKa ABrkeHUs. OCHOBHBIE
XapaKTEePUCTUKH OJIOKA JABWKEHHS, IIPOrpaMMHasi MaHEBPEHHOCTH po0OoTa.
1
MuHHuMaNBHBIA paguyc moBopota. Kak MokeT moBopaguBaTh podot EV3. Hactpoiiku mis
TIOBOPOTOB 1
Hlararoumii po6ot. Pobor Ha ryceHunnax. OcoOEHHOCTH KOHCTPYHUPOBAHUsSI M IPOrPaMMHUPOBAHUS
JIBMOKCHHUS U 1
TIOBOPOTOB.
CamocrosiTenpHasl TBOpUeckas pabora yyamuxcs. M3roroeienue podorta uccieroBaTels.
1
OcBoenue nporpammbl Lego Digital Designer. Coznanue BUpTyanbHbIX MOAEIEH
1
KoncTpynpoBanue Moenu Ha CBOOOJHYIO TEMY U IIPOTPaMMHUPOBAHKE TPYIIION pa3pabOTIUKOB.
1
TBopueckoe KOHCTPYHUPOBAHHE, UCHIOIB30BaHUE B TIPOTPaMMe JIaMIT, MY3bIKaJIbHOTO
COIIPOBOXKACHUS, Pa3NUIHbIX ABMKEHUN pobOoTa.
1
Br100op onTManbHON KOHCTPYKIMH, U3TOTOBJICHNE, UCTIBITAHNE W BHECEHNE KOHCTPYKIIMOHHBIX
U3MEHEHUH. 1
BricraBka. [Ipe3enTanus Moeneid. 3ammra HHANBUTYIbHBIX M KOJUIEKTUBHBIX TPOEKTOB.
1
Ipeamer Kuace Bapuant
PoboToTexnnka 6 PoboToTexnnka 6 kinace
Kouaso
4yaco
Onmncanm e B
Paznen pasgena Tema ypoka




OCHOBBI aNTOPUTMU3ALUH U
nporpamMupoBanus (Mcnonszyem

Ooyuaromiero Po6ota)

Texnuka 60e30macHOCTH MpH padoTe ¢ KOMIBIOTEPOM 1 ¢ KoHcTpykTopamu LEGO. Mcropus
pa3BUTHUS POOOTOTEXHUKH.

Po6oroTexuuka. OCHOBHBIE OIpPCACIICHUA. 3aKOHBI pO60TOTeXHI/IKI/IZ TpHU OCHOBHBIX U
JIOTIOTHUTEIIbHBIA «HyJ’ICBOfI» SaKOH.MaHHHyHHHI/IOHHHe CHUCTCMBI.

Knaccugukarms po6oToB mo chepaM IpuMEHEHHUS:
MIPOMBIIIICHHAS, IKCTPEMallbHas, BOCHHAs1. POOOTHI B OBITY.
PoGoTeI-urpyiku. Yvactue poGOTOB B COLMATIBHBIX MIPOCKTAX.

NmxHepHO-TexHUYecKkoe TBopUecTBO. [Ipodeccus "Nmkenep". Cpena KOHCTPYHUPOBAHUS.

Heranu kouctpyktopa LEGO Mindstorms: mrudtel, BTYIKH, OAKH, OCH, HIECTEPEHKH, KOJIECHbIC
JICKH, NIMHBI, TYCEHUIIBL, TATa, «IaJIbIbI», KyJauKu, HIapUKH, KaOelH, IeKOpaTUBHbIEC HAKIIaIKH,
KpOHIITEH, 3yObs, (PUKCATOPEIL.

[Tonatue KOHCTPYKIMH, ee 37IeMeHTOB. OCHOBHBIE CBOICTBA

KOHCTPYKIHUH: XKECTKOCTh, yCTOWIMBOCTb, IPOYHOCTH, (DYHKIIMOHAIBHOCTh M 3aKOHUEHHOCTbD.

[Ipocteie Moneny: reoMeTpruIecKre GUTYphl 1 KOHCTPYKIIHH.
TpeyrosbHuK — xKecTKast KOHCTpYKLus. COOpHast OajIKa«HOXKHHIBI».3yOuaras repenayda, peayKkTop

Wucrpykimu mo coopke moseneii u3 baszosoro nabopa LEGO MINDSTORMS Education EV3.
Coopka mepBoro yueoHoro pooora .(Educator).

Cbopka nepBoro y4ue6Horo pobdora .(Educator).

3HaKOMCTBO €O cpefioit mporpammuposanust Lego Mindstorms.

3nakoMcTBO ¢ 610K0M EV3. TlopTh! uisi: natuukoB, cepeoMotopoB, USB-coenunenus. @yHkiun
KHOIOK. DKpaH.
OkpanHbIN nHTEpdeiic. Hapurammsa. DnekTponuraHue.

ITonarue komaHAbl, IpOrpaMMa U MPOrpaMMUpPOBAHUE

[onsarue anroput™a. JINHEWHBIH aTOPUTM. AJITOPUTM BeTBIEHUS. L{UKITIUeCKuil anropuTMm.
[IpumMeps! anropuTMOB.




3HaKOMCTBO C CEPBOMOTOPAaMH. DKCIIEPUMEHT € AByMS CEPBOMOTOPaMH. YTIPaBICHHUE MOTOPAMH.

VYnpasneHue ogHUM MOTOpOM. [IBibkeHHe Bliepén-Hasas Mcnoap3oBaHre koMaHAbl « JKau»
VYnpasnenue JByMsI MOTOPaMH.

OCHOBBI cOOpa U aHAJIN3a JAHHBIX.
Pabora ¢ gatunkamn

Perucrpamus u padora ¢ qanHEIMA. [IpoHZIecHHOE PaCCTOSIHUE U CKOPOCTb.

Hucmuteii. Mcnonp3oBanue aucrutes EV3. Co3nanne aHUMAIIMH.

I[aT‘II/IK kacanus. CocTaBlIeHUE IporpaMm € MCIOJIb30BAHUEM JJaTYUKa KaCaHUsA

I[aT‘II/IK ocsenieHHocTH. CocTaBiieHHE IporpaMm € UCIIOJIb30BAHUEM AaTUYUKAa OCBCIICHHOCTH.

HaT‘II/IK OBCTA. CocraBlieHue MporpaMm C UCTIOJIb30BAHUEM JaTUMKa 1BETA.

Jatuuk paccrosinus (yapTpa3BykoBoi). CocTaBieHHE MPOrPaMM C UCTIOIH30BAaHUEM JAaTUHKA
paccTosiHuA

HBI/I)KGHI/IC, IMOBOPOTHI U PA3BOPOTHI. BOCHpOI/ISBC,Z[eHI/Ie 3BYKOB M YIIPABJICHUC 3BYKOM

JlBmxeHue podoTa ¢ yIbTPa3ByKOBBIM JaTYMKOM U JATYMKOM KacaHHsl.

OCHOBBI MEXaHUKH 1

KomOnHMpoBaHue CeHCOPOB, YCI0KHEHHOE

KOHCTpyupoBaHHs. TBOpueckue
MIPOEKTHBIE PabOTHI

MIPOrpaMMHpPOBaHHE

3yOuartele mepeaauu, ux BuAbl. [[puMeHeHue 3y0uaThiX nepeaay B TeXHUKe. Pa3snuunabie BUABI
3y0UaThIX KOJIEC.

Hepe;[aToqﬂoe YHUCJIO.

ITpoexT lllnar6aym. 3HaKOMCTBO ¢ YepBIIHOU Nepeaadeii. COop M mporpaMMHUpOBaHUE.
Hcnonp3oBaHue 3y0uaToi mepeavn sl YBEIMICHUS MOIIIHOCTH po0oTa.

CocraBieHne TMHEWHBIX TPOTPaMM C UCTIONb30BaHUEM OJI0Ka MBMkKeHHsI. OCHOBHBIS
XapaKTePUCTHKH OJIOKA JBMKEHIS, IPOrPaMMHAsi MAHEBPEHHOCTH po0oTa.

MuHuManbHBIN panuyc nosopora. Kak Moxet noBopaumnsars pobor EV3. Hactpoiiku s




TIOBOPOTOB

[araromwii po6oT. Pobot Ha rycennmax. OcoOEHHOCTH KOHCTPYHPOBAHUS H POTPAMMHUPOBAHHS
JBHDKCHUS U TIOBOPOTOB.

1
CamocrosrenbHas TBopueckas pabora ygammxcs. M3rotoBieHue podoTa HCCIie1oBaTeNs.
1
Ocsoenue nporpammel Lego Digital Designer. Co3nanue BUPTyanbHbIX MOAEINCH
1
KoncTpynposanue Mozeny Ha CBOOOAHYIO TEMY M IPOTPaMMHUPOBAHUE TPYIIION Pa3pabOTIMKOB.
1
TBoOpueckoe KOHCTPYHUPOBAHHE, UCIONB30BAHUE B TIPOTPaMMe JIAMII, MY3bIKaJIbHOTO
COIIPOBOKACHUS, Pa3IMYHbBIX ABMKCHUH poOOTa.
1
Br100p onTiManbHOH KOHCTPYKIMH, U3TOTOBJICHNE, UCTIBITAHNE W BHECEHNE KOHCTPYKIIMOHHBIX
U3MEHEHUH. 1
BricraBka. [Ipe3enTanus Moaeneid. 3ammra HHANBUYIbHBIX M KOJUIEKTUBHBIX TPOEKTOB.
1
Mpenmer Kaace Bapuant
PoboToTexnuka 7 PoboToTexnnka 7 kiaace
Koaso
4yaco
Onucanm e B
Pazgen pasnena Tema ypoka
OCHOBBI aITOPUTMHU3AINN U Texunka Ge3onacHocTH Npu paboTe ¢ KoMIbloTepoM u ¢ koHcTpykropamu LEGO. Cpena
POrpaMMHUPOBAHUS HpOrpaMMHUPOBAHUSL. 1
(Ucmonp3yem OOydaromero
PoGorta)
Beenenue B RobotC. BeiBog Ha axpaH. @opMaTipoBaHHBIN BBIBOJ. ['paduka.
1
Yupasieane MoTopaMu. BcTpoeHHbIe SHKOAEPEI.
Hcnons3oBanue ycnouil. [{Tuki u BeTBiIeHUE.
Xanoiickue 6amnu. [IpsMast n KOCBeHHast peKypcHs 1




CamocrositenbHas. JIokanpHbIe 1 TII00ampHBIE TIepeMeHHble. [Tapamerpsl. [Tporenypsl ¢

mapamMeTpamMu 1
MaccuBsl. Manunymsatopsl. IlepeknagsiBanue JUCKOB MUPaMUJ C UCIOIb30BAHUEM
MacCHBOB 1
PexypcuBHOe penieHue 3a1aun 0 XaHoickuX OamHsax. Tpu crenenu cBoOO b
MaHUIYJIATOPA. 1
3axBat u nepemenicHre 00beKToB. [ paduky moka3aHuii TaTINKOB. MacmrabupoBaHUe
rpadukoB 1
Maccussl. I'paduk kpyrosoii kanubpoBku. [loBTopeHne MpoiiIeHHOTO Iy TH

1
Kpyrosas xanubposka. KanmuOposka B nporiecce nBikeHns. Bo3Bpar Ha muHUIO.

1
Pobor-xynoxuuk. [ToBTopeHne pucyHka 1
Pobor-manummyssitop. XaHoWCKHe OAIIHN U3 TPEX 3JIEMECHTOB.

1
PexypcuBHbIi MaHUITYJIATOP. JUCKPETHBIN PETYIATOP 1
Po6oT-XynoxxHUK 1
CepBOKOHTPOJIIIEPHI. 1

OcHoBBI cOopa 1 aHaM3a 1aHHBIX. Pabora ¢
JaTYUKaMHU

[epenaua manabx o BT. MHOXecTBEHHBIH BEIOOD 1
OOMeH JaHHBIMU MEX]y (aiiiaMi U MacCHBaMH
Onepanuu ¢ daitnamu. 3amuch NoKa3aHUN dHKOJEpa B (aiii
3anoMuHaHKUE TIPOHICHHOTO yTH B (i
BocnpousseaeHue MpoWIeHHOTO MyTH U3 (aiiaa 1
Bocnpoussenenne nocnea0BaTeIbHOCTH ABIKEHUH MaHHUITYISITOpa U3 (paiina

1
Knaccrnueckas 3agaqa cie1oBaHus 0 JIMHAHA. BO3BpaT 1o THHUK B MCXOJHYIO TOUKY.

1

[ToBTopenue awkeHus 6e3 natankoB. [TyHkTupHas muaus. Kpyrosas kanubGpoBka.




OCHOBBI MEXaHUKH ¥ KOHCTPYHUPOBAHUS.
TBopYeckue NPOeKTHBIC PaOOTHI

HckyccTBeHHBIN HHTEIUIEKT. Pacckassl o poboTax

ITonroroBka npoexktoB. Mo3rosoit mtypm uaeir. O630p aHAIOTOB.

O6cyxnerne npoekToB. [Iman onucanus mpoexTa

Cocrasenne miana mpoekra. OcBoenwue nporpammser Lego Digital Designer. Coznanwe
BHPTYaJbHBIX MOJIEIIE

Pa6ota Hax nmpoekToM. KOHCTpyHpOBaHKE MOJICIIH Ha CBOOOTHYIO TEMY H
MPOrpaMMUPOBAHUE TPYIIIOH pa3pabOTINKOB.

Onucanue UCTOPUH PabOThI Hal IIPOEKTOM. BBIOOp ONTHMaIbHOM KOHCTPYKLIUH,
W3TOTOBJICHUE, HCTIBITAHUE ¥ BHECCHUE KOHCTPYKIMOHHBIX H3MCHCHUIL.

IloaroroBka k cocTs3anusAM. TBOpueckoe KOHCTPYHPOBAaHUE, UCIIOIb30BAaHUE B
MporpamMMe JIaMIl, My3bIKaJIbHOTO COIIPOBOXKICHUS, Pa3IMYHbIX JBIKEHUI podoTa.

C/:[aqa MAaTepHAJIOB IPOCKTA: JOKIAL

Crada MaTepHasoB MPOEKTA: MPE3CHTAIIHS, BUICOPOIIHK

Crava mMaTepuaioB MPOEKTa: IporpamMma

Craava marepuaiioB IpoeKkTa: ucropus padotel, 3Dmoxens

BricraBka. HpCBCHTaHI/Iﬂ MO,I[GHGﬁ. 3aH.II/ITa WHAWBUAYAJIBbHBIX U KOJUICKTUBHBIX IPOCKTOB.

Mpeamer

Kanace

PobGoToTexnuka

Pobororexnuka 8 kiaacc




Koaso

4yaco
Onucanm e B
Paszpnen pa3gena Tema ypoka
OCHOBBI aITOPUTMHU3ALAN U
MPOTPaMMHUPOBAHUSL.
CpeanporpaMmMupoBax Texnuka Ge3omacHocTH pu paboTe ¢ KOMIbIOTepoM H ¢ KoHcTpykropamu LEGO. Cpena
MIPOTPaMMHPOBAHHSL. 1
ust RobotC
Beenenne B RobotC.®@opmaruposanuslii BeBoA. ['paduika. BeiBo/ MOKa3aHuii JaTINKOB B BUJIE
rpahuKoB. 1
YnpasieHue MOTOpaMu, TOCTYII K IOKa3aHUAM JTaTYNKOB. BCTpoeHHbIe SHKOIEPHI.
1
Komanner s3p1ka Cu. EquHULBI n3MepeHns nHpOpMaIun 1
[TamaTe komnbioTepa. OpraHu3anys naMsaTH, HoHATHE aapeca. CBoMCTBA MaMATH:
JUCKPETHOCTD, aJIpeCcyeMOCTb.
AJlpecHO€ IPOCTPAHCTBO. 1
OnemMeHTHI anreOpsl Joruku.Jlornyeckie BHICKa3bIBaHMS.
bazossle noruueckue onepanuu: 1, UJI, HE.
HUckmouatomee WJIN. IMpuopurer onepannii. Jlornueckue BoipaskeHus. TabIHIBI HCTHHHOCTH. .
CriocoOBI TIpeICTaBICHUS aTOPUTMA: BepOaIbHEIN (TICEBIOKO), Tpadudeckuii (010K-cxeMa),
IporpaMMa Ha SI3bIKEe IPOrPaMMHUPOBAHUSL.
1
Ba3oBbIe anropuTMUUEcKue CTPYKTYpHI: ClIeOBAaHHE, BETBICHHE, IIUKJI, TOIPOTPaMMa.
1
Hcnons3oBanue ycnosuit. Lluki u BerBnenue. [Ipsimas 1 KocBeHHas peKypcHs
1
CamocrosrenbHas. JlokanpHbIe 1 TII00aNbHBIE TIepeMenHbIe. [TapameTpsl. [Iporenypsl ¢
napameTpaMu 1
Maccusbl. Manumynsatopsl. 3anonHerne Maccusa. [lepebop n copTupoBka. MaccHBBI JaHHBIX.
3anucs B aiin. Tumsr daitnos.
1
3axBaT ¥ nepemenieHne 00bpeKToB. [ paduky mokazaHuil JaTIMKOB. MacmTabupoBaHne
rpauKoB 1




Maccussbl. I'paduk kpyrosoii kanuOposku. [loBTopeHHe MPOHIEHHOTO Ty TH

Kpyrosas xanmuoposka. Kanmndposka B nporiecce IBikeHns. Bo3Bpar Ha niHUIO.

PexypcuBHbIit MaHUTYIISITOp. JAMCKpeTHBIH perymsatop. CepBOKOHTPOIUICPHI.

OcCHOBEHI cO0pa U aHANMN3a JaHHBIX.
Pabora ¢ naTunkamu

Iepenaua nanueix o BT. MHOXecTBEHHBII BEIOOD

OOMeH JIJaHHBIMU MEXy (aiiiaMu U MacCUBaMHU

Onepanuu ¢ ¢aiinaMu. 3anuch NoKa3zaHuil SHKoAepa B (aiin

3arnoMuHaHie POHICHHOTO TyTH B (aiin

Bocnpownssenenne npoiIeHHOTO IyTH U3 (aiina

BocnpowusBeneHre mocie[0BaTe/IbHOCTH IBUKCHUN MaHUITyIATOpa U3 (haiina

Knaccudeckas 3aaua cietoBaHus 0 JIMHUK. BO3Bpar 1Mo IMHUM B UCXOTHYIO TOUKY.

[ToBTopenue apmxenus 6e3 narunkoB. [lyHkTupHas muHust. Kpyrosas xamnOpoBka.

OCHOBBI MEXaHUKH ¥ KOHCTPYHUPOBAHHUS.
TBopueckre npoeKTHbIE PabOTHI

HUckyccTBeHHbII nHTEIUIEKT. Pacckassl 0 poboTax

IToaroroBka nmpoexkToB. M0o3roBoii mtypm uaeid. O630p aHAJIOTOB.

O0cyxnenue mpoektoB. [1an omucanus npoekTa

CocraBnenue riana npoekra. OcBoenue nporpammsl Lego Digital Designer. Coznanue
BUPTYaJIbHBIX MOJEIEH

Pabota Hax npoekroMm. KoHcTpyrnpoBaHue MoJiel Ha CBOOOAHYIO TEMY M IPOrPaMMHPOBaHHUE
rpymnoi pa3paboTINKOB.

Omnwucanue NCTOpHUX pabOTHI HaJl MPOEKTOM. BBIOOp onTHManbHOM KOHCTPYKIIMH, H3TOTOBICHHE,
UCHBITAHNUE Y BHECEHUE KOHCTPYKIIMOHHBIX U3MEHEHUI.




IloaroToBKa K COCTS3aHUSIM. TBOpquKOC KOHCTPYHUPOBAHUEC, UCIIOJIB30BAHUC B IIPOTpaMMeE
JiaMII, MY3bIKaJIbHOI'O COIIPOBOXKACHUSA, PA3JIMIHBIX JBHKCHHH p060Ta.

1
Craua MaTepHanoB MPOEKTa: TOKIal 1
Crnaga MaTepraoB IMPOEKTa: MPE3CHTAIN, BUICOPOIIHK 1
Crnaua MaTepuanoB IPOEKTa: IporpaMmma 1
Cnava MaTepualoB poeKTa: ucTopus padbotsl, 3D-Moens 1
BricraBka. [Ipe3enTanus Mmoaeneil. 3ammra HHANBUYaIbHBIX M KOJUIEKTUBHBIX TPOEKTOB.
1
Hpenmer Kunace
PoboToTexnuka 9 PoGoToTexnnka 9 kiaace
Koaso
yaco
Onucanu e B
Pazgen pasaena Tema ypoka
OCHOBBI aITOPUTMHU3AINN U
MIPOTPaMMHUPOBAHUSL.
CpenanporpammupoBan ust RobotC
TexHuKa 0€30IMaCHOCTH MPH PadOTE ¢ KOMITBIOTEPOM 1 ¢ KOHCTpykTopamu LEGO. Cpena
MPOTPaMMHPOBAHUSL. 1
Beenenue B RobotC.®dopmartrpoBanHbiii BeBO. ['paduka. BeiBo MOKa3aHuUii JaTYUKOB B BHIE
rpagHKoB. 1
VYpapieHHe MOTOpPaMH, AOCTYII K TOKAa3aHHSIM JaTYUKOB. BCTpOCHHBIC SHKOAEPHI.
1

Komangs! s3p1ka Cu. EquHAIIEI n13MepeHus HHpopMaun




[MTamsTe KoMITbEOTEpa. OpraHu3alys NaMaTH, MOHsATHE anpeca. CBOWCTBA MaMSATH:
JHCKPETHOCTD, aIpECyeMOCTb.

AnpecHoe IpOCTPaHCTBO.

OnemeHTH anredpsl Toruku.JIornaeckue BEICKa3bIBaHMA.
ba3zossle noruueckue onepauuu: 1, MJIA, HE.
HUckmouaromee WJIN. [Ipuoputer onepauuii. Jlornyeckne BoipaskeHusi. TaOnauIpl HICTHHHOCTH.

CriocoObI peICTaBICHHS AITOPUTMA: BepOabHbIH (IICeBIOKON), TpaduuecKkuii (60K-cxema),
MporpaMMa Ha sI3bIKE MPOTrpaMMHUPOBAHUSL.

ba3oBble aIrOpUTMHUYECKHUE CTPYKTYPBI: CIE€I0BAHUE, BETBICHUE, LIUKJI, IOAIIPOrpaMMa.

Hcnonp3oBanue ycnosuil. Llukn u BeTBiaenue. [Ipsimast 1 KOCBEHHAs! peKypCus

CamocrosrtenbHas. JlokanbHble U T00aIbHbIe HepeMeHHble. [lapamerpsl. [Iponenypsl
napamMmeTpamu

Maccubl. MaHunysTopsl. 3anoiHeHue Maccupa. [lepedop u coprupoBka. MaccuBbl JaHHBIX.
3ammck B (aiin. Tumsr ¢aitnos.

3axBart u nepemericHue 00beKkToB. [ pauky Moka3aHui JaTYMKOB. MaciiTabupoBaHue
rpadukoB

Maccussl. I'paduk kpyrosoii kanubpoBku. [loBTopeHHe MPOiiIeHHOTO TyTH

Kpyrosas xanubposka. KannOpoBka B mporecce ABIKeHUs. Bo3BpaT Ha THHMIO.

PexypcuBHbIi MaHUTYISTOP. JUCKpeTHBIN perynsaTop. CepBOKOHTPOIIIEPHI.

OcHOBBI cOOpa 1 aHaJM3a JaHHBIX.
Pabora ¢ natunkamu

ITepemaua nanubix o BT. MHOXeCTBEHHBIN BBIOOD

OOMeH TaHHBIMH MeXTy (haillaMu 1 MacCHBaMHu

Omnepanmu ¢ aiiramu. 3anuck IOKa3aHUI YHKOIEpa B (aii

3armoMuHaHUE MTPOIEHHOTO MyTH B (aiir

Bocnpownssenenne npoiaeHHOTO ITyTH U3 daiina




BOCHpOI/I?:BeI[eHI/Ie MOCJIEA0BATEIFHOCTH JBUKCHUMN MaHUITYJIATOPA 13 (baf/’ma

1
Knaccudeckas 3ajaua cineioBaHus 10 JIMHUKU. BO3Bpar 1Mo IMHUM B UCXOJHYIO TOUKY.

1
[ToBTopenue aBmxenus 6e3 narunkos. [lynkrupHas aunus. Kpyropas xanuOpoBka.

1

OCHOBBI MEXaHUKHU ¥ KOHCTPYUPOBAHHUS.
TBopueckne MpoeKTHbIE PabOTHI

HUckyccTBeHHbIi nHTEIIIEKT. Pacckassl 0 pobotax 1
[oxaroroBka mpoekToB. Mo3roBoii mtypm uaei. O030p aHAIOTOB.

1
O6cyxnenune nmpoexToB. I1nan omcaHus IpoeKTa
CocraBnenue riana npoekra. OcBoenue nporpammsl Lego Digital Designer. Coznanue
BUPTYaJIbHBIX MOJENIECH 1
Pabota Hax npoekroM. KoHCcTpyrpoBaHue MoJieIi Ha CBOOOAHYIO TEMY M IPOrPaMMHUpPOBAHHUE
Tpymnoi pa3paboTINKOB.

1
Omnucanue UCTOPHH PabOTHI HaJl MPOEKTOM. BBIOOp ONTHMaNbHOW KOHCTPYKIUH, H3TOTOBJICHHE,
UCTIBITAHNE U BHECEHNE KOHCTPYKIIMOHHBIX U3MEHEHUH.

1
[NoaroroBka k coctsizaHusAM. TBOpUEcKOe KOHCTPYHUPOBAHKE, HCIIOJIB30BAHUE B IIPOTpaMMe
JIaMII, MY3bIKaJIbHOTO COMPOBOXKAEHHS, Pa3IMIHBIX ABHXEHUH poOoTa.

1
Craada MaTepuaoB MpoeKTa: JOKJIak 1
Craada MaTepuaoB MPOeKTa: NPE3CHTALUS, BUAESOPOIUK 1
Craada MaTepHaoB POeKTa: MporpaMMa 1
Cnada MaTepualnoB poeKTa: ucTopus padbotel, 3D-Monens 1

BricTaBka. Hpe3eHTaum1 MO)IeJ'Ieﬁ. 3aumTa WHANBUAYAJIbHBIX U KOJIJICKTUBHBIX ITPOCKTOB.




3ananue 1.
3adanus ¢ evibopounviM omeemom:

1. Yto 3aCTaBISIIO ABUTATHCS CAMBIX MIEPBBIX
poOOTOB (aBTOMATOHOB):
HWHTErpaIbHAsT MUKPOCXEMA
] mapoBOi1 IBUTaTENb
Npy>KHUHA
] BETpAHOW IBUTaTEJIb

2. Kakoro tuna podoro HE cymectryer: [
poboT-manHmITyIATOp [ | pOodOT
MOJIpaKaTelb

poOOT MPHUCYTCTBHS
"] poboT ucKareib

3. Kak 3Banm Co3aaTcCId 3HAMCHUTBIX 4aCOB
«HaBJ'II/IH», 9KCIIOHUPYCMBIX B apMI/ITa)KeI

(hpanmy3ckuii MexaHnk BokaHcoH

Ul anrnmiickuit mexanuk J[xeimc Kokc
mBennapckuit yacopiuk [1eep XKake
HApo
BEHCKHU apucToKpaT Bonbdranr ¢pon
KemneneH, riaBHbI MEXAHUK OpU
nBope Mapuu-Tepe3un

4. Kaxoro natunka HET B HaOope
LEGOMuindstormsEV3 (31313): [] maTyuk
1IBETA

| 1aT4YMK KacaHus
WH(ppaKPACHBIN TATIUK
| ynbTpa3ByKOBOM aTUMK

5. CKoJbKO BCero ABUraTeneil B Habope
LEGOMindstormsEV3 (31313):

[l oBa [
TpHU
| yeTbIpe

6. Kakoro pexxuma HET s MmoTopa B Habope
LEGOMindstormsEV3 (31313):

BKJIIOUUTh Ha KOJIMYECTBO I'PayCcoB

Tl BKIIOYUTH HA KOJIMYECTBOOOOPOTOB
BKJIIOUUTh Ha KOJIMYECTBOCEKYH/T
BKJIFOUHUTh Ha KOJIMYECTBO CAHTUMETPOB
BKJIIOUUTD

BBIKJIFOYUTH

7. Bamemy po6oty, coOpanHOMy n3 Habopa
LEGOMindstormsEV3 (31313), neobxomumo

mpoexaTb 61,5 cM, Kakol peXKUMATIS MOTOPA BbI
BEIOEpeTe:
| BKIIFOYUTH Ha KOJIMYECTBO I'PagyCcoB
[l BKJIFOUUTH Ha KOJIMYECTBOOOOPOTOB
| BKIIFOYUTH Ha KOJIMYECTBOCEKYH]I
[ BKIIFOYUTH Ha KOJIMYECTBO CAHTUMETPOB
| BKIIFOUHUTD
| BBIKJIFOUHUTh

8. K xakum mopram 8 LEGOMindstormsEV3
HOJKJIOYAIOTCS IBUTATENH:
| mopTe! 1-4
[ moptet A-D
| MOYXHO TIOJTKITIOYATH K JTFOOBIM ITOpTamM

9. K xakum mopram 8 LEGOMindstormsEV3
TOJKJIFOYAIOTCA JaTUYUKU:
[J moptsl 1-4
| moptet A-D
] MOYXHO TOJKITIOYATh K JTFOOBIM MOpTaM

10. Kax HaspiBaeTcs GJIOK, IPEICTABICHHBIH Ha
pHCYHKE:
01
! =
B Y @
L b)) =F

7
| OJIOK OCTAHOBKH | |
OJIOK OXKUIAHUSA

—

" GJIOK TIpephIBAHUS [IHKJIA
| 6JIOK 3aBEPIICHUS TIPOTPAMMBEI



3ananue 2.
Paboma 6roxoeé nabopa LEGOMindstormsEV3 (31313):

Nel
Omnummte HACTPOMKH GI10Ka «3BYK» TI0 ero mUKTorpamme. OTBETHI 3aMHUIIKMTE TI0I COOTBETCTBYIOIINME HOMEPaMH HITKE.

Ne2
OnurimTe HACTPOUKHU 6110Ka «DKpaHy» Mo ero mukrorpamme. OTBEThI 3aMUIITUTE 10T COOTBETCTBYIOIUMU HOMEPAMHU
HIDKE.

3apanume 3.
Ipaxmuueckas 3adaua.

Huke mpezcraBieHsl 4uciioBbie 0003HaueHus 010koB Habopa LEGOMindstormsEV3.

geaendl (pdl Ligla = vd LT od| sagraend L@aird
@ r75\ #ftal -/_L | [ falued ol | ir‘—tl ﬂr" [75) 2 ] "~|_J = ol |
1 2 3 4 5 6

3anuunTe MPorpaMMy B BHJIE YHUCIOBOH IMOCIEIOBaTeIbHOCTH (HammpuMep, 2116), cormacHo KOTOpoii Balr poOoT OyaeT
JieNIaTh CIeayolee:

— Bxmrouwnrcs,

—  TOJOXIET 2 CeKyHIbI;

— U37AacT 3BYKOBOH CHTHAI;

— mnpoezet 20 cMm.;

— TIOMEHsIET U300pakeHHEe IKPaHa;
—  M31aCT 3ByKOBOI CUTHAJ;

— mnoBepHET Ha 90 TpagyCcoB;

— mpoezet 30 cm.;

— TIOMEHSET N300pakeHne dKpaHa;
— U3AAcT 3BYKOBOW CHTHAJ.

Hacrpoiiku 0,10K0B IPH 3TOM ONHCBLIBATHL HE HYKHO.
OrtBer:




Ne 1 2 3 4 | 5 6 7 8 9 |10 | 11 |12 | 13 | 14 | 15
BOIIPOCa

OTBETDI

Banabl 4 3 |4 5 3 4 5 5 8 7 5 4 |3 |4 3

Bo3pacmnasa epynna 5-7 knacc

1) PobGor - 370 ...

a) aBTOMaTHYECKOE yCTPOUCTBO. JlefcTBYs 10 3apaHee 3aI0KEHHOM MporpaMMe | MoTydast HHPOPMAIIHIO O
BHEIIIHEM MHUPE OT AaTUMKOB. [Ipu 3TOM MOKET, Kak U UMETh CBSI3b C OMEPATOPOM, TaK U ICUCTBOBATH
ABTOHOMHO.

0) yCTpPOWCTBO WJIM CUCTEMA, CTIOCOOHOE BBITIOIHSATE 33JJaHHYIO0, YETKO OIMPE/ICIIEHHYI0 U3MECHSICMYO
MOCJIETIOBATEIBHOCTD ONEPALIUU.

B) MEXaHH3M, BBITIOJIHSIONINN TIOJ] YIIPaBIEeHHEM OllepaTopa IeHCTBUA(MaHUTTYIISINN ), aHAJIOTHIHbIE
JEHCTBUSIM PYKH denoBeKa. [[pumensroTest mpu paboTe B OMMACHBIX W TPYIHBIX YCIOBUSIX

2) CKOJIBKO TaTYUKOB MOKHO MOAKJIIOYATH K KOHTpoepy NXT, EV3 6e3 nucnoiib3oBanus
MYyJIbTHILIEKCOpa?
a)o6 6)8 B4 1)3 o) S

3) Kakoe ynpasieHue onepaTopoM HY:KHO MCII0JIb30BATh /IJIsi IOBTOPeHusi mporpamMmsl? a) Oxuganue
0) Lukn B) llepexmtouarens r) [IpepriBanue

4) OTtMmeTbTE GJIOK PYJIE€BOro ynpaBjaeHUst

D B+

PQeee PsREO® @ g D ol ® @ g >.;-i§t®® M g
® |01 v ® 5050 1 @{50‘1 2 @\0 50| 1| & |
a) 0) B) : r)

5) JlonmosHUTEIbHYI0O HHPOPMAIHMIO B POrpaMMHOM obecniedeHun EV3 MokHO HaliTH B pa3aede.....
a) MHCTPYMEHTHl 0) (aiin  B) peakTUpOBaTh T) CIIPaBKa 1) Ha caiite lego.com

6) Ckoiibko 6aTapeek U KAKOI0 THIIA HEOOXOAMMO 1JIsi MUTaHUsI Moay.ias EV3?

a) 6 mTyk Tuna AA  6) 6 mTyk Tunma AAA  B) 4 utyku Tuma AA 1) 4 Ty tHna AAA i)

5 wTyk Tuna AA

7) CkoJbKo 000pOTOB C/esIaeT K0JIeco, MPH HEMOCPEICTBEHHOM KPeIIEHHH K MOTOPY, KOTOPBIii B
CBOIO oYepeb aeaaeT 060poT Ha 360°

a2 63 Bl D%

8) B kakoM pe:kuMe JaTYMK IIBETA TOPUT CHHEI MOACBETKOi? a) «SIpKrocTh b J Al E®®»® »
-l
OTPaXKEHHOT'O CBETa»

|

®‘-so 50t ol o

0) «SIpKOCTh BHELTHET'O OCBEILICHUS
B) «LIBeT»

9) Kakue neiicTBUsI OYIyT BBINOJIHATHCS COTJIACHO N300paKEeHHI0 IPOrPAMMHOT0 6JioKa?

a) Mmotop B u motop C OyayT ABHraThcsi co cCKOpocThio 50 01uH 000POT IO YaCOBOM CTpEIIKE.

0) motop B 1 motop C OynyT nBurarscs co ckopoctsio 50 aBa 000poTa MPOTHB YaCOBOM CTPEIKU

B) MoTOp B Oyner nBuratbes co ckopocTbio 50 oguH 000poT 1Mo 4acoBoii crpenke, MoTop C OyneT NBUTaThCs
€0 cKopocThi0 50 MpOTHB YacoBoii cTpesiku T) MoTop B Oyner aBurartbest co ckopocthio 50 onuH 0060poT
NPOTHB 4acoBoii cTpenku, MoTop C OyneT ABUraThes co CKOpocThio 50 0 YacoBOM cTpenke



10) Kakoe HauGosbIIIee PacCTOSIHHE, HA KOTOPOM YJIbTPa3BYKOBOM JaTYMK MOKET 00HAPYKATH
00beKT?
a)100cm .0) 1m. B)3M. T1)250cMm.

11) Kakoro u3 nepe4mcjieHHbIX POOOTOB, MOKA ellle He CYIIeCTBYeT Ha paHKe?
a) Pobot yunrens  6) Hano pobor  B) AHapoun (moxoxwuii Ha 4eJoBeka) r) Xupyprudeckuid pooot

12) Mcnosb3ysi KaKoii AaTYHK MOKHO CKOHCTPYHPOBATh PO00TA, KOTOPbIii MepeIBUTaeTCsi MPU
MOMOIIH JABYX 0CeBBIX KoJiec?
a) YIbTpa3ByKOBOH 0) JlaTumk 11BeTa B) ['mpockonmyeckuit matauk  T) JlaTamk KacaHus

13) Kro siBJisieTcsi aBTOPOM MOHATHS «POOOTOTEXHHKA» H 3-X 3aKOHOB POGOTOTEXHUKH? 2)
npeBHepuMckHii topuct ['ali  0) XynoxxHuK u yuenslit Jleonapno da Bunun
B) nucareib Aiizex A3MMOB r) pykoBoautenb komnanuu Apple Ctus [Ixo0c

14) B kakoii U3 MeXaHUYECKHX Mepeaay JIBUKeHHe 0CYIIeCTBIIsIeTCs 3a cueT TpeHusi? a) Pemennas  0)
3ybuarass B) UepBsunas 1) LlenHble

15) Kak 3ByYHUT HyJIeBO#i 3aKOH POOOTOTEXHUKHU:

a) PoboT He MOXKeT MPUYMHUTD BPE]] YEIOBEKY MIIM CBOMM O€3/IeHCTBUEM JIOMYCTHTh, YTOOBI YEIOBEKY OBbLIT
MIPUYUHEH BpEI.

0) PoOoT momkeH MOBUHOBATHCS BCEM MPUKa3aM, KOTOpPhIE AaET YeNOBEK, KpOMe TeX ClydaeB, KOT/ia 3TH
npuKasbl npotuBopedar [leppomy 3akoHy.

B) Po0oT N0K€EH 3a00TUTHCS O CBOEH 0€30MacHOCTH B TOM Mepe, B KOTOPOM 3TO He MpoTHBOpeuuT IlepBomy
win Bropomy 3akonam.

r) PO6GOT HE MOXKET MPUIMHUTH BPE]] YEIOBEYECTBY UM CBOUM O€3/IEHCTBHEM JOITyCTUTH, YTOOBI
9eJI0BEUEeCTBY OBLI MPUYNHEH BpEI.

Ne onpoca | 1 2 3 4 5 6 7 8 9 |10 | 11 | 12 | 13 | 14 | 15

OTBETbI

Banabl 6 5 7 3 5 7 4 8 3 6 6 2 6 3 3

Bospacmuas zpynna 8-9 knacc 1)
PoboToTexHuka - 370 ...

a) paszen GU3KKH, HayKa, U3ydarolias JBHKEHIE MaTepUAIBHBIX Tell U B3aUMO/ICHCTBHE MEX/Ty HUMHU.

0) mpukagHas HayKa, 3aHUMAIOIAsCs pa3paboTKON aBTOMATH3UPOBAHHBIX TEXHUIECKUX CUCTEM U
SIBJISIFOLIASICSL BAYKHEHIIIEH TEXHUYECKONH OCHOBOW MHTEHCU(UKAIIUYU TIPOU3BO/ICTRA.

B) HayKa 0 MeToJlaX U Ipolieccax cOopa, XpaHeHHs, 00pabOTKH, epeiadyn, aHaJIn3a U OLCHKH UH(POpMAIIUU C
MIPUMEHEHUEM KOMITbIOTEPHBIX TEXHOJIOTHH, 00€CIICYMBAIOIINX BO3MOKHOCTh €€ UCTIOIb30BAHUS IS
MIPUHSTHUS PELLICHUN.

2) JlaTunK nBeTa — 3TO
a) ATO AaHAIOTOBBIN TATYHMK, KOTOPBIA MOXKET ONPEIEIATh, KOT/Ia KpacHasi KHOIIKA JaTYhKa HaXkaTa, a Korjua
OTIyILEHA.
0) 510 1M POBOIi AATINK, KOTOPBII OOHAPYKUBAET BpalIaTEILHOE ABMKEHHE 110 OJTHOI OCH.
B) 9TO LU(POBOI TATYHK, KOTOPBIH MOKET OOHAPYKUBATh HH(PPAKPACHBIN IIBET, OTPAKEHHBINA OT CIUIOMIHBIX
00BEKTOB.
T') 3T0 U(GPOBOY TATINK, KOTOPBHIH MOKET OTPENIENATh IIBET MU SPKOCThH CBETA.
3) Kakoe ko1m4ecTBO 1BETOB 3a/10:KeH0 B KoHTposuiep EV3?7a)8  6)32 B)7
r)10 4) JlaTyuk KacaHusi noAKI04aeTcs k Moay.aio EV3 depe3s nopr....
a) A12C34  6) B123CD B) CAF12E 1) DCBA n) 1234



5) JIuana3oH AaTYHKA TEeMIIEPATYPbI
a)-20-120 ©6)20-100 B) 0 —80 r) -50 — 50

6) Ecuu BbI co31aeTe NPOrpaMMbl, Korjaa MoayJjib EV3 He moak/io4eH K KOMIbIOTEPY, MPOrpaMMHOe
obecrnevyeHne HA3HAYUT MOTOPaM NMOPTHI MO yMoruaHuo. K kakomy nopry 0yaer moakia04aThest
cpeanuii MmoTop?

a)A 0)B B) C r)D

7) Kaxkmue neiicTBusi Oy1yT BBINOJIHATHCS MPH 3aIyCKe ITOr0 y4acTKa nporpammbl? a) OOHapyKeHHe
4uepThl 0) YIIpaBiieHHE 10 3BYKY
B) OmpeneneHue pacCTOSHUS

8) UYto o3HauyaeT B po0OTOTEXHHKE CJIOBO «KTEPMHHATOP»? a)
UM poOO0Ta M3 OTHOMMEHHOTO (PHITbEMa

0) rpaHUIly MEXy CBETIION H TEMHOU YaCTHIO UTPOBOTO MO
B) TIOTJIOTHTENH SHEPTUH (0OOBITHO PE3UCTOP) Ha KOHIIE IITHHHOHN JINHUH,
CONPOTHUBIICHNE KOTOPOTO PABHO BOJIHOBOMY COIIPOTUBIICHHIO JIMHUT

9) KakuMu cnoco6amMu HeBO3MOKHO MOAKIIOYNTL MoayJib EV3 / NXT k komnbioTepy? a) USB kabenb
6) WIFI B) Bluetooth r) IrDA (UK - mopr)
10) Kak Ha3bIBaeTCsi TEXHHYECKOE YCTPOiiCTBO, BLINOJIHSIIOIIEee MEXAHUYECKHE TBHKEHHUS JIJIsT
npeoopa3oBaHus IHEPTUH, MATEPUAJIOB U HHpOPMALHH?
a) MamuHAa 0) MEXaHW3M B) y3eI T) JeTallb

11) Ykaxure, KaKoe U3 MepednucaeHHbIX YCTPOHCTB, MOAKIIOYEHHBIX K MPOrpaMMHPyeMoOMy
JIOTHYECKOMY KOHTPOJIJIEPY Po00Ta, SIBJISIETCHA YCTPOiCTBOM BBOJa HH(popManuu: a)
3JICKTPOIBUTaTEIb

0) TaTYNK OCBEIICHHOCTH

B) YIIPaBJIIEMbIi THEBMOKJIANIAH

12) Kakoii u3 npuBeIeHHbIX OTPHIBKOB 3aKOHOB SIBJISIETCS MEPBBIM 32aKOHOM POGOTOTEXHUKH?

a) poOOT HE MOXKET MPUYMHUTH BPEJl YEJIOBEKY MJIM CBOMM O€3AeHCTBHEM JIOIyCTUTh, YTOOBI YEJIOBEKY OBLI
MIPUYMHEH BpEX

0) poOOT HOJKEH HOBUHOBATHCS BCEM IIPHKA3aM, KOTOPbIE JaET YENIOBEK. ..

B) poOOT JTOIKEH 3a00TUTHCS O CBOEH OE30TaCHOCTH. ..

13) Ykaxkure BepHoe (bIe) BhICKa3bIBaHUe (51)

a) biiok UKt ncnonp3yercs U MOBTOPEHUS CEpUN ISHCTBUI

0) Ucnonp3oBanue 0yi0Ka CllydaliHOW BETMYMHBI JIJIs TIEPEMEIIECHUS TIPUBOIHOM 1aT(opmoii co cirydaiiHo
BBIOPaHHON CKOPOCTBIO U CITY4aHOCTBIO U B CIy4aifHO BBIOPAaHHOM HAIPaBICHUM

B) bi1ok omepariu ¢ JaHHBIMU TEKCT, CIYXKHT U1 OTOOpaKeHHS MToKa3aTeNlell TaTINKOB B PEKUME PEATbHOTO
BpEMEHH

14) YcrpoiicTBOM, MO3BOJISIIONIMM POOOTY ONPEIeJUTH PACCTOSTHHUE 10 00bEKTA M pearnpoBaTh Ha
ABHKEHHUeE, SIBJISAETCS. ..
a) YipTpa3BykoBoi gatank  0) Jlatumk 3Byka B) [laTumk nBeta T) ['MpocKOmMYecKuil JaTIUK

15) nns1t yero cymiecTByeT BTYJIKa?  a) Uil KpeIUIeHUs 0aJoK ©) JUlsl KPEIUICHUsI OCH B) JUISl KPETICHUS
TYCEHHIT


https://ru.wikipedia.org/wiki/Энергия
https://ru.wikipedia.org/wiki/Энергия
https://ru.wikipedia.org/wiki/Энергия
https://ru.wikipedia.org/wiki/Энергия
https://ru.wikipedia.org/wiki/Материал
https://ru.wikipedia.org/wiki/Материал
https://ru.wikipedia.org/wiki/Информация
https://ru.wikipedia.org/wiki/Информация
https://ru.wikipedia.org/wiki/Информация

8. MarepuajJbHO-TeXHUYECKOe o0ecrieueHue Kypca.
TexHu4YecKue cpescTBa:

1.Kommwrotep, 3KpaH.
2. KoHCTpYKTOPBI.

Jluteparypa:

1. Komocos [I.I'. IlepBsrii mrar B poOOTOTEXHUKY: MPAKTUKYM IS 5-6 KI1acCcoB. —
M.:BMHOM. Jlaboparopus 3uanwmii, 2012. — 286¢.: 1. ISBN 978-5-9963-2544-5

2. Komocos JI.I'. [lepBsiii mar B poOOTOTEXHUKY: paboyast TeTpab Ui 5-6 KIaccoB. —

M.:BMHOM. Jlaboparopus 3uanwmii, 2012. — 87c. ISBN 978-5-9963-0545-2

3. 3nakazoB A.C. Ypoku Jlero-KoHCTpYHUpOBaHUS B IIKOJIE: METOAMYECKOE mocodne. — M.:

BMHOM. JlaGoparopus 3uanuii, 2011. — 120c.: wi. ISBN 978-5-9963-0272-7

4. CD. IlepBoPo6ot Lego WeDo. Kuura st yaurens.

5. ABromarusupoBaHHEIE ycTpoiicTBa. [lepBoPobor. Kaura ans yunrens. LEGO Group,
nepesoa UHT, - 134 c., un.

WHTepHET — pecypcesl:

1. www.int-edu.ru 2. http://strf.ru/material.aspx?d_no=40548&Catalogld=221&print=1 3.
http://masters.donntu.edu.ua/2010/iem/bulavka/library/translate.htm 4.
http://www.nauka.vsei.ru/index.php?pag=04201008 5.
http://edugalaxy.intel.ru/index.php?automodule=blog&blogid=7&showentry=1948 6.
http://legomet.blogspot.com 7. http://www.memoid.ru/node/lstoriya_detskogo_konstruktora_Lego
8. http://legomindstorms.ru/2011/01/09/creation-history/#more-5 9. http://www.school.edu.ru/int
10. http://robosport.ru 11. http://myrobot.ru/stepbystep/ 12. http://www.robotis.com/xe/bioloid_en
13. http://www.prorobot.ru/lego/dvijenie_po_spiraly.php 14. http://technic.lego.com/en-
us/BuildinglInstructions/9398%20Group.aspx 15.
http://www.nxtprograms.com/robot_arm/steps.html 16. http://www.mos-
cons.ru/mod/forum/discuss.php?d=472 17.
http://www.isogawastudio.co.jp/legostudio/modelgallery_a.html

18. http://sd2cx1.webring.org/l/rd?ring=robotics;id=2;url=http%3A%2F%2Fwww%2Eandy
world%2Einfo%2Flegolab%2F

19. http://www.int-edu.ru/object.php?m1=3&m2=284&id=1080

20. http://pacpac.ru/auxpage_activity booklets/



