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KHura nipeacraBisier co0o0il MPaKTUKYM O U3YUYEHUI0 MEXaHU3MOB C
ucnoyib3oBanreM koHcTpykTtopa LEGO WeDo. OnHa u3 3aaa4 npakTUKyMa

- CBSI3aTh TEOPUIO U MPAKTUKY, MEXaHU3MBI U Mojieu. B yueGHOM nocoduu
MaTepUall U3JIOKEH IO MPUHLIMITY "OT IMPOCTOrO K CJIOKHOMY'". OT u3yueHus
MPOCTHIX MEXaHU3MOB JI0 0OJIee CIOKHBIX B UICTOPUIECKOU MOCTIeJOBATEIbHOCTH:
KaK JIIOJY U3yYaJId MEXaHU3MbI, IPOU3BOAWIN IIOMCK, COBEPUICHCTBOBAJINA U
PUYMBIBAJIM HOBBIE. MICMOIb30BaHUE MPAKTUKyMa MTPU OpraHu3alluu y4eOHbIX
3aHSITUI BHEYPOUHOU AEATENIbHOCTH U KPYKKOB TEXHUYECKON HAIPaBJIEHHOCTH
MO3BOJIUT YYaIlIMMCS pa3BUTh MHTEPEC K MEXaHUKE, MAIMHOCTPOEHUIO, K
MOZIETTMPOBAHMIO; IACT MPeCTaBIeHUue 00 AaBTOMAaTU3UPOBAHHBIX TEXHUYECKUX
CHCTeMax; MO3BOJIUT coOpaTh COOCTBEHHBIE MOJIENU, PeaTu3ysl HOBbIE MEXaHU3MBI.
Marepuast MOKHO PUMEHSTD MTPU OPraHU3allMU KaK UCCIIeI0BATEIbCKOM, TaK U
MPOEKTHOM JiesTebHOCTU. KHUra paccunrana Ha Bo3pact aeren 9-17 et u Moxet
OBbITh TIOJIE3HA PYKOBOAUTEIISIM KPYKKOB TEXHUUECKOW HAMPABIEHHOCTH, YUUTEISIM
TEXHOJIOTUH U MPOCTO 3aMHTEPECOBAHHBIM JIIO/ISIM.
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Anjgpen Ilenn
MalnnHoCTpOeHHue U POOOTOTEXHNKA

IIpeaucaosue

Hoporoii gpyr!

B npakTKyme Thl HaiiIeIlb MHOTO UHTEPECHBIX MJEU, CMOXKEILD MTOIPY3UTHCS B YBJIEKATEb-
Helii Mup LEGO® Education WeDo. [T03HaKOMHMIIIBCS ¥ C TPOCTHIMU MEXaHU3MaMHU U CJIOKHBIMH,
C HEKOTOPBIMHM XapaKTEPUCTUKAMHU MALIVHBI, U CMOXKEIIb OCO3HATh CJIOKHOCTb UX peaM3alvy, a
TAaKKe YBU/IUIIIb, KAK OHU MCHOJIB3YIOTCS B MALLIMHOCTPOEHUU U POOOTOTEXHUKE.

IIpakTHKyM MO3BOJUT PELLIUTH HEKOTOPBIE BOIIPOCHI MEXaHUKH (IIEpeavya KpyTALIEro MOMEHTA
B Pa3IMYHBIX IJIOCKOCTSIX M MO PA3IMYHBIM YIJIOM, IPeoOpa3oBaHKe KPYTSIIIEro MOMEHTA B JIMHEH-
HOE JIBIKEHHE), POOOTOTEXHHKH (CO3/IaHMe IIaraionero podora Ha 4eThIpéx Horax, Ha ABYX HOTax
C OMOpOM, Ha JIBYX HOrax). 3HAKOMSCh C XapaKTepPUCTHMKAMHU aBTOMOOWJIS, Thl OCO3HAEIIb OOLIYIO
KapTHHY MHOTOIPaHHOCTH MallMHbI. Peanmnsys maraiommero podoTa, Mo3HaKOMHUIIIBCS ¢ OCHOBHBIMU
METOIAMH ero COOPKH, TIOCPEICTBOM MCIOJIb30BAHUS Pa3IMUHBIX MEXaHU3MOB (OHOTO WM Cpa3y
HECKOJIbKHX ).

B npaktukyme ThI Oyaeris KoHCTpyrpoBath ¢ momotisio LEGO® Education WeDo, monenu-
poBartb B iporpamme LEGO® Digital Designer 4.3, mpoBoIuTh Hccie1oBaHus B porpamme « Kupast
IeOMETPUSI».

IIpakTKyM COCTOUT M3 TEOPETUUYECKOU U IIPAKTUYECKON YacT. B Kaxk 101 U3 HUX Thl HAUAELID
VHTEPECHBIE BOIIPOCH], HA KOTOPBIE HYKHO OTBETUTD.

Paccmotpu ycoBHbIE 0003HaYeHM S, KOTOPBIE UCHOJb3YeT aBTOp:

.

b
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- ,ILOHOJ'IHI/ITCIII)HHﬁ Marepual, KOTOpLIfI HYXHO HaWTH.

— BBITIOJIHUTD TIPOEKT WJIHM MTPOBECTH UCCIICIOBAHNUE.
BrinonHsis 3a1aHKs TPAKTHUKYMa, Thl CMOXKEIIb HEe TOJBKO MCCIIEIOBaTh pa3IMYHbie 00IACTH
HayK, HO ¥ peaJIi30BaTh MPOEKTHYIO JICATEIbHOCTb.
B KHUre ThI TaKXe HaWIEIIb MHOTO MOJIE3HBIX UJICH /111 COOPKM COOCTBEHHBIX MOJIEJICH.
Vnauu nipu coopke!
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I'naBa 1. 3HaKOMCTBO € NPOCTHLIMHM MeXaHU3MaMM.
OcHOBHbBIE TeOpeTHYECKHE CBEIEHUsI 0 MOJIeJUPOBAHUNI

§1. MexaHHKa OT aHTHYHOCTH A0 HAIINX JHEH

Hauanom paciiBeta MexaHUMKM Kak HayKd MOXHO cuutaTh X VII Bek — Bek OypHOro pa3BUTHS
MaTeMaTU4eCcKOro ecTecTBO3HaHu:A. VIMeHHO Torna c(popMHUpPOBAINCh OCHOBHBIE 3aKOHBI KJIaCCHYeE-
CKOI MexaHMKH. OIHaKO 3apOsk/IeHUE MEXAaHMYECKMX 3HAHUI OTHOCUTCS K ITTyOOKOM JpeBHOCTH, a
TEPMHUH «MEXaHUKa» IPUMEHSIICA B aHTUYHOM mupe. [IpaBia, eMy B TedeHue JOJIroro BpeMeHH, 1o
KpariHen Mmepe, 1o cepeaunbl X VII B., npugaBanu nHou cmbic. [IporcXoouT OH OT JpeBHErpeve-
CKOro cs1oBa mechane, KOTOpeIM Ha3blBAJIM BCE UCKYCHO MTPUIYMaHHOE, IIOHUMAasi ITPU 3TOM MEXaHU-
YECKOe UCKYCCTBO. DTO OTHOCUJIOCH KAaK K Pa3IMYHbIM MAIllMHAM W MeXaHW3MaM, Tak U BOOOLIE K
«XUTPOYMHBIM» M300peTeHusiM. CiioBo mechane ynoTtpedinsiiocs u B 6onee y3koM cMmbicie. [lepso-
Ha4aJIbHO OHO 0003HAYAJIO Ha3BaHME MOIBEMHBIX MAIIHMH, B YACTHOCTH MAIlMH, C TIOMOIIBIO KOTO-
PbIX B IPEUECKUX TeaTpax MOJHUMAJIU U OIYCKAJIM aKTepPOB, U BOOOILE MEXaHU3MOB, TO3BOJISIOLINX
MOCPEJICTBOM CHJIbI OIHUMATh 3HAYUTEJIbHBIE TSHKECTU HA JIOCTATOYHO OOJIBIIYIO BBICOTY.

Mexanuzmol 8 meampe
[Tozke 3TUM CIIOBOM CTaI Ha3bIBaTh Pa3IMUHbIE MeTaTeIbHbIE MAIIIMHbI, IPUMEHSIBIIECS B
AHTUYHOUN TEXHUKE.

Onazp
B Hacrosiinee BpeMst TeOpusi MalllMH ¥ MEXaHU3MOB SIBJISIETCSI OJIHUM U3 Pa3JielioB MEXaHUKH,
a Ha3BaHUE «MEXaHMKa» PaCIPOCTPAHEHO HA HAyKY O BCeX BUJIAX MEXaHMUYECKOTO JIBHKEHUS. [4]
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Iloozomoevme peghepam unu npezeHmayuro no OOHOLL U3 MeM.

— BonsiHas MenbHMIA — NIepBasi MalllMHA B MUPOBOM UCTOPHUU.

— «MexaHunueckue mpoOIeMbl», IPUMTMCAHHBIE APUCTOTEIO.

— Hcnonb3oBaHye NpoCcTENIINX MEXaHU3MOB 7151 CO3JaHK s BOEHHBIX MaIllMH.

— ApXyMesioB BUHT.

— ®uon Buzanrtuiickuii «CBOJ MEXaHUKW».

— Krecubuii nopuseBoit Hacoc.

— I'epon AnekcanipuiiCKuii ¥ €ro padoTHI.

— Mapka BurpyBus, apxuTeKTop 3110X1 ABrycra.

— «Maremarudeckoe coOpanue» Ilanmbl AnleKcaHIPHIICKOTO.

— Mexanuk snoxu a;umHU3Ma Knasauit [Itonemeii.

— «Knwure 3nanuit» MOoH-CuHa.

— «Kmoun Hayk» AOy Abaasuiaxa an-Xope3MHu.

— «Knura o mexanuke» — Tpex Opatbsim bany Myca.

— Tpakrarel Mopnana «O TsakecTsax», «NeMEHThI JOKA3aTeIbCTB, OTHOCAILIMXCS K TSIKECTAMY.

— Bypuaan nepeMeHHas «Cuia UMIETyCa».

— Tpyn Hukono Tapranbeit «<HOBasi HayKa».

— I'Bumo Yoanpau nenms MoHTter «KHura o Mexanuke» u «3aMedaHusi 1O MOBOMY TpaKTaTa
Apxumena «O paBHOBECHU IUIOCKUX (PUTYD».

— TBopuecTBo beHenerTu Kak CyliecTBeHHasl Bexa Ha IIyTH K CO3JaHUI0 KJIACCUYECKON MeXa-
HUKU.

— BiusHue remmonenTpuyeckoit cucteMsl H. KonepHuka Ha pa3BUTHE MEXaHUKHU.

— «Mexanuka» Jiinepa.

— «AHanmuTHYecKass MexaHuka» Jlarpanxa.

— Tpakrar o npocrteix mammHax [ekapra.

— «becena» ¢ I'anmmuneem.

— «Havasa» HeloToHa.

— Mexanuka JleitOHuna.

— Tpyas! Ditniepa o MexaHUKe.
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§2. IIpocreiimne MexXaHN3MbI

Uro Takoe mpocTeie MexaHu3Mbl ? Kaxplil €Hb MBI HCTIOJIb3YEM IIPOCTBIE MEXAaHU3MBI — KOTIa
OTKPHIBAaEM JIBEPb, IOBOPAYMBAEM KPaH, OTKPbIBAEM KOHCEPBHYIO OaHKY WJIM €[IeM Ha BEJIOCHIIEe/EC.
[TpocThie MexaHU3Mbl OOIeryaoT Hauly *ku3Hb. Cuita (TOJNKaromasi Wiv TSHyIas) — 3TO TO, YTO
3aCTaBIIsIeT IBUTaThCs IPy3 WM, HAITPUMEp, Balle Teso. B mpocTeix MexaHn3Max padboTa BBITOJHS-
eTcsl OJHUM 3JIEMEHTOM, U B HUX OY€Hb MaJIO WM COBCEM HET ABMKYyIMXcs naetasie. [Ipumepom
IIPOCTOTO MEXaHU3Ma MOXKET CIIyXKUTh pbluar. Pbluar, Hampumep jiOM, MOXHO HUCIIOJIb30BaTh JJIs
NiepeMelleHNs] TSKEIOro Tpy3a, ¢ MOMOIIBIO JIoMa MepeMelarh rpy3 ropasjo Jjierde, 4yem 06e3 Hero.
Cuia, KOTOPYIO HYKHO MPUJIOKHTH K JIOMY, YTOOBI CIBUHYTH I'PY3 C MECTa, MEHBIIIE CUJIbI, KOTOPYIO
TSI TOTO Ke ISHCTBUSI BaM MPHIILUIOCH Obl TPUJIOKHUTH K caMoMy Ipy3y. TakuM 06pa3om, MeXxaHU3MBbI
obieryaiotr padoty Jenoseka. [5]

Ewme B nepBoM Beke A0 Haiei 3psl ['epoH AnekcaHJpuiiCK1il BIEpBbIE UCCIEA0BAI 5 TUIIOB
MPOCTHIX MEXaHU3MOB: pblyar, OJI0K, BOPOT, KJIMH U BUHT.

poviuaz bnox sopom KiauH BUHM

HJIH noabeMa U ropu30HTAJIbHOIO NEPEABUKCHUA TSIKECTEN I'PEKN U PpUMJIAHE TIPUMCHSIN
BOpOT. B cTpoutensHOM fene ynorpeossuiuch O710KH U CUCTEMBI OJIOKOB — MOJTHACTIACTHL. Bpatnaresib-
HbIE BKEHN S IIPe0OPa30OBBIBAIM C IOMOLIBIO CUCTEM 3yOuaThix Kosec. bonee cioxkHble MexaHuve-
CKHue opyaus (BOIsSHOE KOJIeCO, YepBsYHasI Mepejiada, BUHT, HACOC, U T. J1.) IPUMEHSTUCh CPaBHU-
TEJIbHO PEIIKO — paOCKHIA TPy MPENSTCTBOBAN PACIIPOCTPAHEHUI0 MEXaHIMUECKHX MTPUCTIOCOOICHUIA.

Jnst mogpoOHOro M3yueHusl STUX MEXaHW3MOB PEKOMEHIYI0 O3HAaKOMHTBCS C KOMILIEKTOM
3a1aHuil kK Habopy 9689 «IIpocteie Mexanm3mbl» (Kommnanus LEGO® Education).
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§3. HecranaapTHble BUABI COeIUHEHUN /1eTajien

Bce neramm xoHcTpykTopoB kKommannu LEGO® u3rotaBimBaioTcs 1Mo OrnpeeiéHHOMY CTaH-
JapTy C BBICOKOH CTETICHBIO TOYHOCTH (KyOWKH, CO3[IaHHbIE B HAIlle BPEMs, MOKHO COCTBIKOBATH C
KyOMKaMH, BHITYIIEHHBIME B 1958), 3T0 MO3BOJISAET COeAMHSTh MX 0e3 3HAYMTEIIbHBIX YCUIINN.

LEGO oemanu

Kpome Toro, nocse coeimHeHus AeTaau JOJKHBI HAAEKHO KpENUThCs Apyr K Apyry. s obec-
MIEYEHUS ITUX YCIIOBUI (DOPMBI AJIs1 IUTAMIIOBKH 3JIEMEHTOB KOHCTPYKTOpA MPOU3BOASATCA C TOYHO-
cTbi0 10 MKM.

OcHoBa TNpOU3BOIACTBA — TEPMOILJIACTABTOMATHl B KOTOPBIX M3 PAa3HOLIBETHBIX TEpPMOILIA-
CTOB METOJIOM MHJKEKIMU (BIPBHICKMBAHUS) IITAMITYIOT 107 JaBjieHueM 25—150 ToHH u Temmnepa-
Type +232 °C 351eMeHTbl KOHCTPYKTOPA.

Bricokast TOUHOCTh ¥ ITPOYHOCTh W3TOTOBJIEHHBIX J€Tajel MO3BOJISET KPEIKO COSAUHATh UX
APYT C APYTOM pas3iMyHbIM oOpazoM. [12,22]

P,

H3yuume ucmopuro cozoanus u pazeumusi komnarnuu LEGO Group.

ITanpl COOPKH HECTAHAPTHBIX COeIMHEeHHIT

CoenvHuTe JETaNM TaK, Kak MOKa3aHO HA PUCYHKE.

Kak BBl cuntaere, OyieT M MOJIe3HBIM UCTIONB30BATh TAaHHBIE BUJIbI COEIUHEHU S ?
Cobepute cOOCTBEHHYIO MOJIETIb, UCTIONb3YsI HECTAHIAPTHbBIE BU/bI COSMHEHUS IeTasel.
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§4. CmocoOblI nepegadyn KPyTAIIEero MOMeHTa

Mepenaua
MOMEHTA
Buanbi —
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Tosznaxomemeco ¢ maoauyeii. Cooepume mexanuzmvl U3 maoaulybl.
Tosicnume 3nauxu uz maonuyvlt. QO6BACHUME PACNONONCEHUE MEXAHUBMO8 8 MAOAUe.
Cos0aiime nHedocmarouue Mexanu3mol.
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§5. MoaesqmpoBaHue Kak METO/ TO3HAHUS

YesoBeK cTpeMUTCSI TIO3HATh OOBEKTHI OKPYKAIOIIETO MUPA, OH B3aUMOIEHCTBYET C CYIIIECTBY-
IOIUMH OOBEKTaMHU U CO3/IaET HOBbIE OOBEKTHI.

OpHUM U3 METOJIOB TIO3HAHMS OOBEKTOB OKPYXKAIOIIETO MUpA SIBJISETCS MOeJTHPOBaHHE,
cocTosIIIee B CO3JAHNU M UCCIIeJJIOBAHUU «3aMECTHUTENIei» pealbHbIX OOBEKTOB. [3]

KoHcTpykTOp momoraer MogeampoBaTh OObEKTHI, OKPYKAOIIEro MUpa, CHaYaJIa TOJIBKO JIUIIIb
OTpaskasi BHEIITHUU BUI, a 3aTeM yke 0ToOpaxkash HEeKOTOpbIe XapaKTEPUCTUKK OOBEKTa, MOACIUPYS
OT/IeNbHBIe YacTu. B mporiecce co3manus Mojiesned Mbl OyJieM co37aBaTh He TPOCTO KOHCTPYKIIUH, a
peaiu30BaTh MPOEKTHI.

ITpu cozpanum 3D mMonenu nosnb3yrtech nporpammont LEGO Digital Designer 4.3. Ona mno3s-
BOJISIET JeJIaTh TPEXMEPHBIE MOJIEJIN, KOTOPbIE MOKHO PACCMOTPETh C Pa3HBIX CTOPOH. [14]

Bce mozenu jaHHOro mpakTHUKyMa co3jiaHbl B Hel. [Ipy coeiuHeHnM MecTepEHOK YUUThIBA-
€TCsl KOJIMIECTBO 3yObeB, OITOMY YTOOBI COSTUHUTH IIECTEPEHKN HEOOXOAMMO IMOBEPHYTh OCH TIOJT
COOTBETCTBYIOIIUM YIJIOM.

360%24 =15°

HpI/I COCIUMHCHUHN ,HCTaHeﬁ HECTaHAPTHBIM CIocoooM HOHLSYﬁTCCb JaHHbIMHU XUTPOCTAMMU.

12
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HCO6XO)_II/IMI>IC AE€TAJIN, KOTOPbIE COCTOAT U3 HECKOJIBKUX MAJICHbKUX MOKHO 3allOMHHTD, YTOOBI
3aTeM HMCITOJIb30BaTh. Takxe HOTpe6yeTCH CO6paTb OJIOK MUATAHUS U JaTYUKU.

C nomouipto unmepHem pecypcos, Haioume:

a) npumepsbl MOOCAUPOBAHUSL 8 PASNUMHBIX 0ONACIISX O0esIMENbHOCTIL,

0) onpedenerue NOHAMUSL «<NPOEKN», <NPOEKMUPOBAHUE»,

8) OOUHAKOBbL MU NOHSIMUSL «<NPOEKIN — MOOENbY», <NPOEKMUPOBAHUE — MOOCAUPOBAHUE.
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Cobepume necmanoapmmble 8uobl coedurenus demaneii 6 npoepamme LEGO Digital Designer
4.3.

Co3zoatime 3d modeau 0CHOBHLIX CNOC0O08 nepedauu Kpymsiugezo momenma 6 npozpamme LEGO
Digital Designer 4.3.

14
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§6. OcHOBHBIE Tanbl pa3padoTKN H NCCJIeJ0OBAaHNA Mo deeil

[Tpu o3HakoMIIeHMH ¢ TIaparpadgamMmul ¥ OTAETBHBIMU MOJEISIMU KaXbI pa3 BH Oy/ieTe peasu-
30Bath MpoekT. [Iporiecc pa3paboTKu Mozenei OyleT MPOUCXOIUTh B HECKOJIBKO 3TAIlOB.

Onucamenvhas ungpopmayuortas modenw . IlepBuiit aTan — cOOp cBegeHUi 00 n3odperarese,
00 ero n300peTeHn , MOAroToBKa pedepara UM Mpe3eHTaIHH.

Dopmanuzoeannas modenv. Ha BropoM starie cozaercs popMaIn30BaHHAs MOJEJIb, T. €. OIU-
caresbHasi ”H(OPMAIIMOHHAS MOJIEJb 3aITUCHIBACTCS C IOMOIIIBIO KAKOTO-JIM00 (DOPMAIBHOTO SI3bIKA.
VY Hac opMaibHOUM MOJIENBIO SIBJISIETCS] PUCYHOK, CXeMa MJIM UHCTPYKITHUS.

Cozoarue modeau. Ha TpeTbeM 3Tarne Mbl CO34aEM MOJEb C NMOMOIIBI0 KOHCTpykTopa WeDo
u 3d mopneins B mporpamme LEGO Digital Designer 4.3.

Ixcnepumenm. Ha yeTBepTOM 3Tarie mpom3BOoAUM 3amyck Monenu u3z WeDo.

[IaTeiil 3Tant COCTOUT 8 aHaau3e NOAYHEHHLIX Pe3YNbMamos U KOPPeKMmuposKe Uccaeoyemol
Molenu: peMOHT, MonepHHu3anusi moaenu u3 WeDoj; uccienoBanue B mporpammve «KuBasi reomer-
pusi» («KI»). (Bepcus 4.04) [20]

15
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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