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baok Ne 1. Komnuieke 0CHOBHBIX XapPAKTePUCTHK NPOrPaMMbl

1.1 HIOACHUTEJBHAA 3AIINCKA
XapaxkTepHas yepTa Hallleu KU3HU — HapaCTaHUE TEMIIa U3MEHEHUN. MBI )KUBEM B MUpE,
KOTOPBIM COBCEM HE IIOX0X Ha TOT, B KOTOPOM MBI poauiuch. M Temn u3MeHeHHH
MPOIOJIKAET HAPACTATh.
IkonpHOE 00pa3oBaHKe JOKHO COOTBETCTBOBATH LIEJISIM ONEPEKAIOIIETO Pa3BUTHSI.
Baxueimend OTIMYUTEIFHON OCOOCHHOCTBIO CTAaHAAPTOB HOBOTO TOKOJIEHUS SIBIISCTCS
UX OpUEHTALIMS Ha pe3yibTaThl 00pa30BaHUs, IPUUYEM OHHU PACCMATPUBAIOTCS HA OCHOBE
CHUCTEMHO-JIEATEIIBHOCTHOTO MOAXO0AA.
[Ipouieccsl 00yueHUsT U BOCIUTAHUS HE CaMU MO ceOe pa3BUBAIOT YEJIOBEKa, a JIMIIb
TOTJIa, KOTJIa OHU UMEIOT JIEATEIbHOCTBIO (DOPMBI U CLIOCOOCTBYIOT (POPMHPOBAHUIO TEX
WJIM UHBIX TUIOB JESTEILHOCTH.
JlesiTenbHOCTh BBICTYNAET KaK BHELIHEE YCIOBUE Pa3BUTHS y peOCHKA MO3HABATEIbHBIX
npoueccoB. YToObl peOeHOK pa3BUBaICS, HEOOXOAUMO OPTaHU30BATh €r0 JESTEIbHOCTD.
3HauuT, 0OpazoBaTeNbHAsA 33aJaya COCTOMT B OPraHU3allMd YCJIOBHM, MPOBOIMPYIOIIMX
NETCKOe JeicTBUE. BessHus BpeMEHM IMKTYIOT HaM CBOM HallpaBJI€HUs, HOBLIECTBA,
KOTOpbIE MBI CTPEMHMCS BHEIPUTHh B Hally padboTy. DTO BO3MOXKHO, €CIH MOMOYb
peOeHKYy, MOATOTOBUTh €ro K OOYYSHHUIO B IITKOJIE.
PoboToTrexHuka - yBieKaTelbHOE 3aHATHE B JI0OOM Bo3pacte. KoHcTpynpoBaHue
CaMOJIeJIbHOTO poO0Ta HE TOJBKO YBJIEKATEJIbHOE 3aHSATUE, HO W IMPOIECC MO3HAHUS BO
MHOTMX 00JIacTAX, TAKUX KaK: 3JEKTPOHHMKA, MEXaHHKa, TporpaMmupoBanue. 1 coBcem
HE 00s3aTenbHO OBITh MHXEHEpPOM, 4TOObI co3aaTh pobota. CobOpaTe pobota u3
KOHCTPYKTOpa CaMOCTOATEJIbHO MOXET [OaK€ U JIOUIKOJbHUK M YYEHUK IIKOJIBI.
Oo6pazoBatenpHas cpena LEGO (JIEI'O) mpeactaBisieT YHUKAIbHYIO BO3MOXHOCTH JIJIS
JETel IIKOJBbHOTO BO3pacTa OCBOUTH OCHOBBI POOOTOTEXHUKH, CO3[aB JEHCTBYIOLIUE
MOJEI POOOTOB.
PabGoTasi mHIUBHUIyaJIbHO, COBMECTHO C I€aroromM, mapamMu Wi B KOMaHAaX, JIETH
JMOOBIX BO3PAaCTOB MOTYT YUYWUTBCS, CO3/laBasi M MPOTPAMMUPYS MOJENH, TPOBOIS
UCCJIeIOBAHMUSI, COCTABJISISI OTUYETHI U 00CYXK/1ast UEH, BOSHUKAIOIIKME BO BpeMsi pabOThI C
3TUMU MojensiMu. [IpocTora B MOCTPOEHHMHM MOJIETM B COYETAHUU C OOJBIIUMU
KOHCTPYKTOPCKMMHU BO3MOXHOCTSIMH KOHCTPYKTOpPA IO3BOJISIET JAETSAM B KOHIIE 3aHSTHUS
YBUJIETh CHIECJIAHHYI0 CBOMMH pyKaMU MOJIEb, KOTOPask BBINOJHSAET MMOCTABICHHYIO MU
K€ CaMHMMHU 33/1a4y.
PoboTtoTexHunka mprodperaeT Bce OOMBIIYI0 3HAUMMOCTh M aKTyaJlbHOCTb B HACTOSIIIEE
Bpems. [Ipumenenne koHctpykTopoB LEGO (JIET'O) BO BHEYpOUHOU JEATEIBHOCTH B
JETCKOM CaJy WM B IIKOJIE, MO3BOJIIET CYILIECTBEHHO IOBBICUTH MOTHBALMUIO JETEH
ar000ro BO3pacTa, OpPraHU30BaTh HUX TBOPUYECKYIO M HCCIEIOBATENbCKYIO padoTy.
3aHsaTHs N0 POOOTOTEXHHMKE 3HAKOMAT peOEHKa C 3aKOHAMU pEaJbHOTO MHpa, ydar
NPUMEHSTh TEOPETHYECKHE 3HAaHWA Ha TMPAKTUKe, pPa3BUBAIOT HAOJIOJATEIbHOCTD,
MBIIUIEHHE, COOOPa3UTEIbHOCTh, KPEATUBHOCTD.
PaGora c oOpazoBarenbHbiME KOHCTpykTOpamu LEGO mo3BosisieT BOCIUTAaHHHKaM B
(dbopme Mo3HaBaTENbHONW UTPHI Y3HATH MHOTHE Ba)KHBIE UAEH U Pa3BUTh HEOOXOIUMBIE B
JNAJIbHEWINEH >KW3HU HABBIKU. lIpW NOCTpOEHMHM MOJENM 3aTparuBacTCsi MHOMXKECTBO



mpoOJieM U3 pas3HbIX O0JACTed 3HAHUS - OT TEOPUUM MEXAHUKH JI0 TICUXOJIOTHHU, - YTO
SIBIISIETCS BITOJIHE €CTECTBEHHBIM.
CoBpeMEHHBIE TEXHOJIOTHH HACTOJIBKO CTPEMHUTENIBHO BXOJAT B HAIy MOBCEIHEBHYIO
KHU3Hb, YTO CIPABUTHCS C KOMIBIOTEPOM WM JIOOOW SJICKTPOHHOW HTPYIIKON IS
pebenka He mpoOsiema. CMBINUICHBIM  peOEHOK, HCIOJIb3Yd  COBPEMEHHBIM
koHCTpykTOp LEGO, MOkeT coOpaTh HacTOSIIEr0 HHTEILIEKTyalIbHOTO poOoTa.
Brenpenune paznooOpa3HbIX JIero-KOHCTPYKTOPOB BO BHEYPOUHYIO ACATEIBHOCTD JIeTEH
Pa3HOTO BO3pAcTa MOMOTAET PEIIUTh MPoOIeMy 3aHATOCTH JETEH, a Tak)Ke CITOCOOCTBYET
MHOTOCTOPOHHEMY Pa3BUTHIO JIMYHOCTH peOCHKA, TO3BOJSET YYaIIUMCS JIFOOBIX
BO3pacToOB pabOTaTh B KA4E€CTBE IOHBIX HUCCIEAOBATENCH, NHKEHEPOB, MPEIOCTABIISIS UM
WHCTPYKIIUU, HHCTPYMEHTAPHUH U 3aJaHUs JJII MEKIIPEIMETHBIX TTPOCKTOB.

JlanHass mporpaMma HCHOJIB3yeTCsS B paMKax  peanm3anuu  HarmoHambHOTO

npoekra «Touka pocray.

Hampasnennocts (mpoduis) 00pa3oBaHus — TEXHUYECKAs].
HanpasnenHnocTs (mpoduiib) mporpamMMmel - 00IIe0pa3BUBatOIIas
[To popme opranuzanuu: Kpy>KKOBasl.

VYpoBeHb OCBOCHHUS TPOrPaMMbI: 0a30BbIii

Hoesu3na npozpammst 3akiouaercs B U3MEHEHUHU MOJIX0/1a K 00YyUYEHHUIO MOJIPOCTKOB, a
UMEHHO — BHEJIPEHUI0O B 00pa3oBaTeNbHbIA MPOLECC HOBBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTHI, CEHCOPHOE pa3BUTHE HHTEIUIEKTa YYallluXCid, KOTOPBIA peanu3yercs B
TEJECHO-JIBUTAaTEIbHBIX  WUrpax, MOOYXKJAIOIIMX  Y4YalllUXCs  pemarb  caMble
pa3HOOOpa3HbIe  TO3HABATEIBLHO-TIPOAYKTUBHBIC, JIOTHYECKHE, JOBPUCTHYCCKHE U
MaHUITYJISITABHO-KOHCTPYKTOPCKUE MTPOOITIEMBI.

PoGoToTexnrka mpeacTaBisieT OOydarommMMcs TeXHOJoruu 21 Beka, CIOCOOCTBYET
Pa3BUTHIO WX KOMMYHHMKATHUBHBIX CIIOCOOHOCTEH, pa3BUBAET HABBIKM B3aWMOJICHCTBUSA,
CaMOCTOSITEIIbHOCTH TIPU MPUHSATUU PEIICHUN, PACKPHIBAET UX TBOPYECKUN MOTEHIIUAI.
JleT 1 TOJIPOCTKHU Jydille MOHUMAIOT, KOTJa OHU UYTO-IMOO CaMOCTOSITEIbHO CO3/Ial0T
i uzoOpetator. [Ipu mpoBeneHun 3aHITHI 1O POOOTOTEXHUKE ATOT (DAKT HE MPOCTO
YUHUTHIBACTCS, & PEABHO UCITOJIB3YETCS Ha KAXKJIOM 3aHSITHH.

Axmyanbhocme npozpammot

CoBpeMEHHBIN dTall pa3BUTHSA OOIIECTBA XapaKTEPU3YETCS YCKOPEHHBIMH TEMITAMH
OCBOCHHMS TEXHHWKHU W TEXHOJOTWH. HenmpepblBHO TpeOyIOTCS HOBBIC WUICH IS CO3JIaHUS
KOHKYPEHTOCTIOCOOHOM TMPOIYKIIMH, TTOATOTOBKH BBICOKOKBATU(UIIMPOBAHHBIX KaJIPOB.
BHenHre ycrmoBus CiiyaT MPeANOChITKON I peau3aiii TBOPUYECKUX BO3MOKHOCTEH
JUYHOCTH, WMEIONMEeH B OHMOJIOTHYECKOM OTHOIICHWHM O€3rpaHUYHBIA TMOTEHIIHUAI.
CraHOBUTCS aKTyalbHOM 3ajaya IOMCKA TMOJXOJ0B, METOJIUK, TEXHOJOTUN IS
peanu3alyy NOTEHIINAIOB, BBISIBIICHUS CKPBITHIX PE3EPBOB JIMUHOCTH.

MexaHuKa SIBJISIETCS IPEBHEWIIEN €CTECTBEHHOM HAayKOM OCHOBOIIOJIArarolleld HAy4YHO-
TEXHUYECKOTO MPOrpecca Ha BCEM MPOTSHKEHUH YEJIOBEUECKOW UCTOPUH, & COBPEMEHHAs
pOOOTOTEXHUKA — OJTHO U3 BaXKHEUIUX HAIPABICHUN HAYYHO-TEXHUYECKOTO Mporpecca,
B KOTOPOM MPOOJIEMbl MEXaHWKH M HOBBIX TEXHOJIOTHM COMpHUKAcalOTCA ¢ MpoOieMaMu



UCKYCCTBEHHOTO HHTEIeKTa. CTpEeMHUTENbHOE pPa3BUTHE POOOTOTEXHUKU B MHUPE
ABJISIETCSI 3aKOHOMEPHBIM IIPOLIECCOM, KOTOPBIA BBI3BaH IPUHLMUIINAIBLHO HOBBIMHU
TpeOOBaHUSMU pBIHKAa K IIOKa3aTeNIIM KadecTBa TEXHOJIOTMYECKHX MAalIMH U
JBIDKYIIHAXCSL CUCTEM.

[Ipenmer poOOTOTEXHUKM — 3TO CO3/aHHE M NPUMEHEHHE POOOTOB, JAPYTUX CPENCTB
POOOTOTEXHUKHU U OCHOBAHHBIX Ha HUX TEXHUUYECKHUX CUCTEM U KOMILJIEKCOB Pa3IMYHOTO
Ha3HaueHUs. BO3HUKHYB Ha OCHOBE KMOEPHETUKU U MEXaHUKU, pOOOTOTEXHHUKA, B CBOIO
ouepe/b, MOPOIMiIa HOBbIE HANpPABICHUS Pa3BUTHSA M CAMHX 3TUX HayK. B xubepHeruke
3TO CBSI3aHO, MPEXKIE BCEro, C MHTEJUIEKTYaJbHBIM HaNpaBlIEHUEM U OMOHUKON Kak
VMCTOYHHKOM HOBBIX, 3aMMCTBOBAHHBIX Yy JKMBOW IMPUPOABI HJIEH, & B MEXAHUKE — C
MHOTOCTETICHHBIMH MEXaHU3MaMH THIIAa MaHUITYJISITOPOB. POGOT MOXKHO OIpeneanTb Kak
YHUBEPCAJIBHBIA aBTOMAT JIJISl OCYIIECTBICHUSI MEXaHUYECKUX JIEHCTBUH, MOJOOHBIX TEM,
KOTOpBIE IMPOU3BOJAT YEJOBEK, BBINONHAIOMUN (usnueckyo padoty. Ilpu co3zmanun
MEePBbIX POOOTOB M BIUIOTH JO HAIIMX AHEH 0Opa3noM JJjIsi HUX CIIy)KaT BO3MOKHOCTH
yesnoBeka. MIMEHHO cTpeMiIeHHE 3aMEHUTh YeJIOBEKa Ha TSKEJIbIX M OMACHBIX padoTax
MOPOAWIIO M0 poOOTa, 3aTeM TMepBble TMOMNBITKA pealu3alud U, HaKOHEll,
BO3HMKHOBEHHUE, U Pa3BUTUE COBPEMEHHON POOOTOTEXHUKH U pOOOTOCTPOEHUS.

Ilexaroruyeckas nesnecoo0pasHoOCThb

[lemaroruyeckass 1enecooOpa3HOCTh MPOTPAMMBI  OOBSCHSETCS  (hOpMUPOBAHHEM
BBICOKOTO HWHTEIUICKTa uepe3 MacTepcTBO. Llenplii psii chenuanbHbIX 3aJaHuil Ha
HaOJI0/IeHNE, CpPaBHEHHE, JOMBICTUBAaHUE, (DAaHTA3MPOBAHHME CIY)KAT AJIs JTOCTHXKCHHUS
storo. IlporpamMma HampaBieHa Ha TO, 4YTOOBI dYepe3 TPyHd NPUOOIIUTH AeTed K
TBOPUYECTBY. BakHO OTMETUTH, UTO KOMITBIOTEP UCIIONB3YETCS KaK CPEACTBO yIPABICHHUS
MOJIETIBIO; €T0 MCIIOJIb30BaHNUE HAMPAaBIEHO HA COCTABJICHUE YIIPABISIIOIINX aJITOPUTMOB
JUIL cOOpaHHBIX MojeNei. Ywuyaruecs NOJy4aroT TpeicTaBieHue 00 OCOOCHHOCTSIX
COCTABJICHHS TIPOTPaMM YIIPaBJICHUS, aBTOMATH3aIlMM MEXaHHW3MOB, MOJICTUPOBAHHH
paboTHI CHCTEM.
ApecaTt nporpamMmmsli

Bo3pact  pmerel, y4acTBYIOIIMX B  peaJM3alid  JAHHOM  JIOTOJIHUTEIIbHOU
oO1eoOpa3zoBarenbHoi  oOiiepa3BuBatomieil nmporpammbel 10 — 12 gjer. Ilporpamma
paccurTana Ha 1 rog oOydeHus

HaGop nereii cBoOOaHBIN. B rpynmnbl oOydeHHs MPUHUMAIOTCS BCe JKenaromue 0e3

MpeABapUTEILHOIO 0TOOpA.
KonuuectBo yuammxcs - 15 denosek
®opma 00ydeHust
dopma 00ydeHuUs1 — OUHasl.
Oco0eHHOCTH OpraHu3anum 00pPa3oBaTeIbHOI0 MPOLEcca
CocraB rpyIiibl - MOCTOSTHHBIMN.

1 ron o6yuenus (10-12 ner) — 15 qen.



PesxxuM 3aHATHH, NEPUOAUYHOCTH U NPOAOIKUTEILHOCTD 3AHATHI
O0bem MaTepuaia u3ydaercs 3a OUH yueOHbI 1o, 36 4acoB B roA. HenenpHBIN MUK
3aHATUH NpelycMaTpuBaeT yueOHy0 Harpy3ky: 1 pa3 no 1 akagemuyeckomy yacy.
OO111ee KOJIMYECTBO YacoOB B rojJi: 36 4acoB B roJl

KoandecTBO 4acoB U 3aHATUM B HCACIIO: IIO 1 qacy 1 pa3 B HEACIIO

Ieab nporpaMmmbl: GOPMUPOBAHKE OCHOB MHXCHEPHO-TEXHUUECKOTO MBIIIJICHUS
y4aluxcsi 4Yepe3  PpEeIIeHHEe TBOPYECKHMX M  COPEBHOBATEIbHBIX  3aJa4 IO
KOHCTPYMPOBAHHUIO U MPOTPAMMHUPOBAHUIO POOOTOTEXHUYECKUX CUCTEM.

3amauu:
Oopazoseamenvhoie:
- copMupoBaTh MepBOHaYalIbHbIE 3HAHMS MO Pa3pabOTKE M KOHCTPYUPOBAHUIO
pPOOOTOTEXHUYECKUX CUCTEM;
- TO3HAKOMUTH YYaIllUXCs C MpaBUIaMH 0€30MacHON pabOThI pU KOHCTPYHUPOBAHUU
POOOTOTEXHUYECKUX CUCTEM;
- chopMmupoBaTh KOMIIETEHIIMH, HEOOXOIMMBbIE MpU pPadOTe C AIEKTPOHHBIMU
KOMITOHEHTAMH, YCTPOUCTBAMH U IPUOOPaAMHU;
- Hay4YuTh OCHOBHBIM MpHUEMaM COOPKU U MPOTPaMMHUPOBAHHS POOOTOTEXHUYECKHUX
CHUCTEM,;
- copMUpOBaTh HABBIKH MOCTPOCHUS aJITOPUTMOB;
- chopMupoBaTh HABBIKM KOHCTPYHUPOBAHUS MOJIeNIeH pOOOTOB MO TOTOBBIM CXEMaM;
- chopmupoBaTh OOIIEHAYYHBIE W TEXHOJOTUYECKHE HABBIKM KOHCTPYHPOBAHHS U
MIPOCKTUPOBAHHSI;
- chopmupoBaTh |y yyalIMXCS TPEACTABICHUE O BO3MOXHOCTAX  CPEAbl
nporpammupoBanus LEGO Mindstormss EV3 1 HaBbiku pa3zpaboTku mporpamm ¢
HCIIOJIb30BAHUEM JAHHOM CPEJIbI.

Pa3zeusarowmque:

- pa3BUBaTh TBOPYECKYIO HHULIUATUBY U CAMOCTOSITEIbHOCTD;

- pa3BuBaTh NaMATh, BHUMaHHUE, CIOCOOHOCTh JIOTUYECKHU MBICTUTh, aHATU3UPOBATb,
KOHLICHTPUPOBATh BHUMAHUE HA IJIABHOM;

- pa3BUBaTh TBOPUYECKUE CIIOCOOHOCTH U JIOTUYECKOE MBIIIJICHUE YUAIUXCS;

- pa3BuBaTh KOMMYHHMKATHBHBIE CIOCOOHOCTM Y4YalIlMXCs, yMEHHE paboTarth B
TPYIIIE;

- pa3BUBaTh CJOBapHbBIM 3amac, YMEHWE H3JaraTb MBICIM B YETKOW JIOTMYECKOU
MOCJIEIOBATENIbHOCTH, OTCTANBATh CBOKO TOUKY 3PEHUSA, AaHATU3UPOBATH CUTYALIHIO
U CaMOCTOATENBHO HAXOJIHWTh OTBETHI HA BOMNPOCHI MNYTEM JIOTUYECKHUX
paccyKJIeHUM;

- pa3BUBaThb CAMOCTOSTEIIBHOCTh B PEIIEHWH TEXHUYECKHX 33Jad B IMPOLECCE
KOHCTPYUPOBaHUS pOOOTOB.



Bocnumamensnuie:

- (popmupoBaTh TBOPUECKOE OTHOIICHHUE K BBITIOTHAEMOMN padoTe;

- TpUBHMBATh HAaBBIKK pabOThl B TpyMIeE, COTPYAHUYECTBA CO CBEPCTHHUKAMH U
B3pPOCIBIMU;

- ¢dopMHUPOBATh KYJILTYPY OOIICHNUS;

- BOCHHTBIBATh YYBCTBO OTBETCTBEHHOCTH 3a PE3YJIbTaThl CBOETO TPY/A;

- BOCTHTHIBATh HHTEPEC YUANTUXCA K TEXHUYECKUM BUaM TBOPYECTBA,;

- cmocoOCTBOBaTh (OPMHUPOBAHUIO YCTAHOBKM Ha TO3UTHBHYIO COIMATIBHYIO
JeSATEILHOCTh B MH(MOPMAIIMOHHOM OOIIECTBE, HAa HEIOMYCTUMOCTh JCHCTBUH,
HapYIIAIONIUX MPAaBOBHIE, STHUESCKUE HOPMBI pabOoThI C HHGOPMAIIUCH;

- BOCTIHTHIBATH TPYAOJIOOME, aKKypaTHOCTh, YMEHUE JOBOAUTH HA4YaTO€ JACNIO 10
3aBeplIeHUs], OepeKHOE OTHOIIEHHE K 000PYIOBAHHUIO.

OmauyumensvHoil 0COOeHHOCMbIO OGHHOU RPOZPAMMBL SBISIETCS WCIIONB30BaHUE B
oOpa3oBaTenbHOM  TIporiecce  KOHCTpYKTOB  LegoMindStorms u  anmapaTHo-
nporpamMmmHoro obOecneuenus Robolab 2.5.4 kak wuHcTpyMeHTa 1711 OOydeHHs
IITKOJTbHUKOB KOHCTPYHUPOBAHUIO, MOJICTHPOBAHUIO W KOMIIBIOTEPHOMY YIIPABICHUIO Ha
3aHATHSAX.

OcoOeHHOCTh TIpOorpaMMbl B TOM, YTO OHA MOXET OBITh peaJM30BaHA B pPaMKax
CYHIECTBYIOINX Y4eOHBIX TIaHoB. Jlanee, B 6-9-X Kiaccax HIKOJBHUKH MOTYT BBIOPATh
ANEKTUBHBIH  Kypc  «OcCHOBBI  poOoTOTexHUKM». B  mpoduibHbIX  Kiaccax
(MHGOPMAIIMOHHO-TEXHOJIOTUYECKOM U (U3UKO-MATEMAaTHYECKOM) BBEICH JJIEKTHUBHBIM
yueOHbIit mipeametr «Pobotorexnuka». Takum 00pa3zoMm, KaxAbld BBITYCKHHUK IITKOJIBI
MPOMJIET 1O HanpaBlieHuI0 «POOOTOTEXHMKA» KaK MUHUMYM JIBE CTYIIEHU 00y4YeHUSI.
Memanpeomemmnuwie pe3yivmamaoi:

YMEHUE CaMOCTOSITEIbHO  OMpEeNeNsITh IeJId CBOEro OOy4YeHus, CTaBUTh U
dbopMynupoBath Ajig ceOs HOBBIE 3a7auu B yue¢Oe M TIO3HABATEIBHOU IESTEIBHOCTH,
pa3BUBaTh MOTHBBI 1 HHTEPECHI CBOCH IMO3HABATEIHLHOU JIEATEILHOCTH;

BIIQJICHUEC OCHOBAaMH  CAMOKOHTPOJS, CaMOOIICHKH, TPUHATHS  PEHICHHA U
OCYIIECTBIECHUSI OCO3HAHHOTO BHIOOpA B Y4eOHO 1 MO3HABATEIBHOMN JAEATEILHOCTH;
YMEHUE OIpEACNATh TOHATHS, CO37aBaTh OOOOIICHMS, YCTaHABIMBAThL AHAJIOTHH,
KJIacCU(PUITMPOBATh, CaMOCTOSATEILHO BBIOMPATh OCHOBAaHUS W  KPUTEPUH IS
KJIaccu(puKanyu, yCTaHABIUBATh MPUIMHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH JIOTHUYECKOE
paccykJieHue, YMO3aKIIIoueHne (MHIYKTUBHOE, IETYKTUBHOE U 10 aHAJIOTUU) U JIeTaTh
BBIBOJIBL;

YMEHHUE CO3/1aBaTh, IPUMEHAThH U MPE0OPa30BbIBATH 3HAKU U CUMBOJIbI, MOJIEIIU U CXEMBbI
U KOHCTPYUPOBAHUS U IPOTPAaMMHUPOBAHUS POOOTOB;

YMCHHEC OCO3HAHHO HMCIIOJIB30BATh PCYCBLIC CPCIACTBA B COOTBCTCTBHU C 3az[aqef1
KOMMYHHKAWH, BJIIaICHHUC YCTHOﬁ 1 TIMChbMEHHOM PCYbLO;

dbopMupoBaHHEe W  pa3BUTUE  KOMIIETEHTHOCTH B  OOJAcCTH  MCIHOJB30BaHUS
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosoru# (nanee UKT-kommereHmm).



Opzanuzayuonnsie yciosus peanuzayuu npozpammol

IIporpamMmma npenHa3HaueHa Uil JE€TEd M MOAPOCTKOB B Bo3pacte 10-12 ner m
paccunTana Ha 1 roa oOydeHus: —36 4acos.

[TeppoanyHOCTH MPOBEAEHUS 3aHATHI: | pa3 B HEIEIIO.

[Ipo10mKUTENEHOCTH OJTHOTO 3aHATHS - 1 yac.

Hopmel HanonHenus rpynm — 15 nerei.

@opMbI  OpraHu3allMM  y4eOHO-BOCIUTATEIBHOTO IIpollecca: WHAMBUAYyalbHAA W
TPyIIOBAas.

Peanuzanus maHHOW mporpamMMbl MOXKET OBITh OPTaHW30BaHA 32 CUET CBOOOJIHBIX YaCOB
BapUATUBHOMN YacTy 0a3uCHOTO y4eOHOTO TIaHa WU B MPOIECCE BHEYPOUHOUM pabOTHI B
paMKax JOTOJHUTEIHHOTO 00pa30BaHus JETEH.

JlanHast mporpaMMa peKOMEHAYETCS JJI UCIIOJIb30BaHUS B MIPAKTUUECKON JIESITEIbHOCTH
MpenoiaBaTesisaiM Kypca Gu3uku, "HOOPMATUKU U BCEM 3aUHTEPECOBAHHBIM JIUTIAM.
Memoouueckue ycinogus peaiu3ayuu npozpammol

Hcnonb3oBaHue cpenia BUPTYaIbHOTO KOHCTpyupoBaHus Lego pobotos - LegoDigitalDe-
signer TMO3BOJISIET OOyYarOUIMMCSl pa3BUBAaTh NPOCTPAHCTBEHHOE W  JIOTMYECKOE
MBIIUIEHHE, KOHCTPYKTOPCKUE CITOCOOHOCTH. B X0/1€ BBINOJHEHUSI MaHUIYsUui ¢ Lego
JeTalsiIMM B BUPTyaJbHOM IPOCTPAHCTBE OCYIIECTBIsieTCA: cOopka poboTa,
UCCIIEIOBAHUE JBUKEHUSI COCTABHBIX YacTed poOOTa, YTO MO3BOJSET CIENIaTh BBIBOJ O
PaboTOCIOCOOHOCTH ANEKTPOMEXAHUUECKON YacTH poOoTa.

Ucnionbs3zoBanne poOOTOTEXHHUYECKOT0 KOHCTpyKTOpa LegoMindStorms mo3BosisieT
oOydJaronmumMmcsi co37aBaTh NPOCTEUIINE aBTOMATHYECKUE CHUCTEMBI JUISI PEIICHUS
UTPOBBIX U COPEBHOBATEIBHBIX 3a/1a4. [lociie mpuoOpeTeHus onbiTa 1 COOTBETCTBYIOIIUX
3HAHUWA A3TOT KOHCTPYKTOP MO3BOJSET CO3/1aBaTh JOCTATOYHO CJOKHBIE TBOPYECKHE
IPOEKThl C TPUBJIICYEHUEM JIOMOJHUTEIHLHOTO OOOpYIOBaHUS, B TOM YHCIE W
CaMOJIENIbHOTO.

Hcnonb30BaHne S3bIK  CHMBOJIMUYECKOTO TporpammupoBanusi LabView mo3Bosser
CO37aBaTh JIOCTATOYHO CJOYKHBIE MPOrPAMMBI, PEATU3YIOIIUE aJTOPUTMbI MOBEACHUS
pobora.

JuddepeHurpoBaHHbI MOAX0A B OOy4eHMH POOOTOTEXHUKE IMO3BOJIIET Hambosee
IIOJIHO OXBAaTUTh M PEaJU30BaATh MOTPEOHOCTH y BCEX KATEropuil oOydarommxcs, JaTh
Heo0XoauMyI0 MHGOPMAIMI0O U CO3[aTh YCIOBHS AJII TBOPUECKOTO CaMOBBIPAKCHHS
JUYHOCTH, U IPO(HECCUOHATEHOTO CaMOOTIPEICTICHUS.

3agaun

ooyuarowuecs:

] hhopmupoBaHue y 00y4aronuxcsi yCTOWYMBBIX 3HAHUM, YMEHUI U HABBIKOB B 00J1acTU
pPOOOTOTEXHUKH;

] popMupoBaHUE MIPAKTUICCKUX YMEHHUN U HABBIKOB B 00JIaCTH POOOTOTEXHHKH;

] popmupoBaHue OOIIEHAYYHBIX UM TEXHOJOTMYECKUX HABBIKOB KOHCTPYHUPOBAaHUS W
MIPOEKTUPOBAHUS.

eocnumameJibHble:
| CIUIOYEHHUE AETCKOI0 KOJJIEKTHBA 4epe3 COBMCCTHBLIC TBOPUYCCKUC ACJIA,

] MOMOTIIh B CAaMOOTIpeIeNIeHNH Oeaytome mpoQeccuu.



pazeusarouguecs:
[} pa3BUTHE HABBIKOB IPOrPaMMHUPOBAHUS pOOOTOB;

H pPa3BUTHUC Y 06y11a101u1/1xc;1 BHHUMAaHU, B006pa}K€HI/I}I, MBIIIJICHUA, ITAMATH.

YYEBHO-TEMATHYECKHWH ILVIAH

Tema

KonnuecTBo yacoB

Dopmbl
aTTecTaluu

BCCTO

TEOpHsI

IpaKkTHUKa

BBoanoe 3ansitue

1

1

OO01uue cBeneHus o
POOOTOTEXHUKE, BUJIBI pOOOTOB,
00J1acTH MPUMEHEHHUSI

1

1

Onpoc

Pa3zgen «Mexanuka. IIpocrbie
MeXaHU3MbD»

1,5

2,5

2.1

OcHOBBI MeXaHUKH. Marmna,
MeXaHM3M, 3BeHO. OnpeaeneHus,
Ha3HA4YCHHE, OCHOBHBIC TUIIEI.

Omnpoc

2.2

OCHOBHBIE THIIBI TTPOCTHIX
MEXaHU3MOB: PhIYa)KHBIC,
KyJnaukoBbie. CXEeMBbl, IPUHIIHIT
JEHCTBUS, 00J1aCTh TPUMEHEHUS.
UccnenoBanne paboThI
PBIYAKHOTO MEXaHNU3Ma

CamocrogrenpHasa
paboTta

23

[lepenarodnbie MEXaHU3MBI.
Knaccudukanus nepegaTouyHbIx
MeXaHU3MOB. CXeMbl, IIPUHIIHIT
pabotsl. MccnenoBanue paboThl
MeXaHU3Ma 3aXBara

CamocrogrenpHasa
pabora

2.4

CrtpykrypHbie GOPMYIIBI
MEXaHU3MOB, CTPYKTYpHas
KJ1accu(uKaIus mIoCKUX
PBIYAKHBIX MEXaHU3MOB.
UccnenoBanne paboThI
HapajyIeIorPaMMHOT0 MEXaHHU3Ma

CamocrogrenpHas
paboTta

2.5

KunemaTuka nepeaaTouHbIx
MEXaHU3MOB, ITepeAaTOYHbIC
OTHOIIEHUS B TPOCTOM
MexaHusMe. McciaenoBanue
Mexann3ma YeOnleBa.

0,5

0,5

CamocrogrenpHasa
pabora

Paznen «Mexanuka. Ciio:KHbIe
MEXaAHU3MbI»

10




3.1

Kunematuka nepeaaToyHbIX
MEXaHU3MOB, MepeAaTOYHBIX
OTHONIIEHUU B CII0KHOM
MEXaHHU3ME.

Onpoc

3.2

HccnenoBanue padoOThI
cronoxona YeoOrnimesa

CamocrosiTebHas
pabota

33

Hccenenoanue peI4axxHOTO
Mexanusma PoGepTca.
Hccenenoanue pelyaxxHOTO
MeXaHu3Ma JBaHca

CamocrogrenpHasa
pabora

34

3yOuaTeie iepeaadn. TUIsbl,
00J1aCTH IPUMCHCHHUS.
UccnenoBanne paboThI
IIWIMHAPUYECKOTO PEAYKTOpa

CamMocTosTenpHas
paboTta

3.5

3y0uaThie iepeaadn, OCHOBHBIC
TC€OMETPHUYECKUC DIIEMEHTBI U
pacyeTHbIC COOTHOIIICHUS

Omnpoc

3.6

OpUKIMOHHBIE NIEPEIadn, CXEMA,
OPUHLINI PaOOTHI,
KJ1accu(puKalus, IpuMEHEHHeE,
KHHEMaTHKa, pacyeT. YepBsiuHbIe
neperayu, CXxema, TUI, OCHOBHBIE
napaMeTpbl U COOTHOIICHHUS.

Omnpoc

3.7

UccnenoBanue paboThbl
YEpBSIYHOTO PEAYKTOpa

CamMocTosTenpHas
paboTta

3.8

Pemennble nepenaun, CXeMsl,
OPUHIUN pabOThI, TUI pEMHEH 1
00JacTb MPUMEHEHHUS,
KWHEMATHKA, CHIIbI U CHJIOBBIC
COOTHOUICHHUSL.

Ompoc

3.9

UccnenoBanne paboThI
PEMEHHOr0 MEXaHU3Ma.
[ogmmnuuku. Bujpl,
KOHCTPYKIIHS, TOCTOMHCTBA U
HeJlocTaTKu. Baiel 1 ocu

CaMocTosTenpHas
paboTta

3.10

Cuubl, EHCTBYIOIIME B MAILIMHAX.

Ornpenenenue peakiui B
KHHEMaTHYECKUX Mmapax,
MIPUBEJICHUE CHIIBI U MOMEHTA.
OCHOBHBIE THIIBI TTPOCTHIX
MEXaHU3MOB: PhIYa)KHBIE,
KynauykoBble. CXeMbl, TPUHITHI
JEUCTBHS, 00JIACTh MPUMEHEHUSI.

CamocrogrenpHasa
pabora

Paznen «KoncTrpykrop




LegoMindStorms TunoBbie
MO/1eJIM POOOTOBY

4.1

KonctpykTop LegoMindStorms
COCTaBJISIFOIIUE DJIEMEHTHI,
METOJIbI COOPKU U3/ICITHIA.
Kanmu6poBka gaTankos
TaTbHOCTHU, CBETA, I[BETA,
MPUKOCHOBEHUS

CaMocTosTenpHas
paboTta

4.2

HccnenoBanue paboThI ABUTATEIS
pobora. MccnenoBanue paboTh
JaTYnKa 1BETa.

CamocrogrenpHas
pabora

4.3

COopka ryceHuuHOro pooora 1o
TUIIOBOM CXEME

CaMocTosTenpHas
paboTta

4.4

Co6opka kosiecHOro podoTa 1o
THUIOBOM CXEME.

CamocrosiTebHas
pabota

4.5

CoOopxka poboTa aHIpOH 1A TTIO
TunoBou cxeme. Coopka
Iararomiero poooTa mo TUIMOBOU
cxeMe

CamocrogrenpHasa
pabora

Pa3znena «OcHOBEI
NPOrpaMMHUPOBAHUSA B cpeje
LabView»

11

5.1

3HAaKOMCTBO CO Cpeaoi
CHUMBOJIBHOTO
nporpamMmmupoBanust RoboLab.
Hasnauenne nporpamMmMHBIX
6510k0B. [locTpoeHne TMHEHHBIX
JIITOPUTMOB

Onpoc

52

HccnenoBaHue JUHEHHOTO
aNropuTMa JIBIKCHHS poOoTa.
Merton riepefadn JaHHBIX 110
OeCTIPOBOIHON JTUHUU TIEpeIaun
nanubix BlueTooth.

Ompoc

53

AJTOpUTMBI BBIOOpA JEHCTBUS
JUTSL OJTHOM U MHOTHX
aJIbTEPHATHUB

Onpoc

5.4

Hccnenosanue anropurma
BbIOOpA NEHCTBUS. ANTOPUTMBI
ONMCAHUS [IUKINYECKUX
nevicteuil. MccnenoBanune
LUKJIAYECKOIO aJIrOPUTMa C
IPENYCIOBUEM

CamocrogrenpHas
pabora

5.5

AJNTOPUTM aBTOHOMHOT'O
JBIDKEHHST po0OO0Ta 10 3a/IaHHOM

Onpoc




TPACKTOPHH, COCTaBJICHHOM
OTPEC3KaMU IIPSAMBIX.

5.6

HccnenoBanre aBTOHOMHOTO
JBYKEHUS poOOTa M0 3aJaHHOMN
TPAEKTOPHUH, COCTABICHHOM
OTpE3KamMu IPSAMBIX. AJITOPUTM
aBTOHOMHOTO JIBI>KEHUS poOoTa
110 CIIUPAIIH.

CaMocTosTenpHas
paboTta

5.7

Hccnenosanue anropurma
JBYDKEHUS Po0OTa IO TPACKTOPHUH
«3MenKa»

CamocrogrenpHas
pabora

5.8

AJIFOpI/ITM JABHUKCHHA 110 IMHHUH C
OJHHUM JATYHUKOM CBCTA.

Onpoc

59

Hccnenoanue anropurMa
JBYDKEHUS po0OOTa MO JTMHUU C
OJIHMM JTAaTYHKOM CBETA

CamocrosiTebHas
pabora

5.10

AJIFOpI/ITM ABMOXXCHMUSA 110 JIMHUM C
ABYMS JATYMKAMHU CBCTA.

Ompoc

5.11

Hccnenosanue anropurma
JBYKEHUS po0O0Ta O JIMHUM C
JABYMsI JaTYMKaMH CBETA.
N3yuenue cocoba
JUCTAaHLIMOHHOIO YIIPaBJICHUS
po0OOTOM 1O GECTPOBOHOM
JMHUH

CamocrogrenpHasa
paboTta

Pazgen «OCHOBBI IPOEKTHOH
AeATeJbHOCTH»

6.1

TBOpUecKas IesITEITbHOCTD U
TBOPYECKUH TPOEKT. OOBEKT
npoektupoBanus. OueHka
BO3MOKHOCTEW JJIS €r0
BBITTOJTHEHUS

CamocrogrenpHasa
pabora

6.2

[Tytu noucka nundopmarmu.
MonenupoBaHU€e U TA3AMH.
Kputepuu Be160pa Moenu ajist
npoektupoBanus. [InanupoBanue
TEXHOJIOTUYECKOTO MPOLIECCa.
Pa3zpaboTka TexHoIOTUYeCcKOn
JOKYMEHTAIU!

Onpoc

6.3

IIponiecc U3roToBIECHUS U3AETUS.
Texnomnorus coopku. OneHka
CTOMMOCTHU U3/IEJIUS U €ro
PKOHOMHYECKOH 2(h(PEKTUBHOCTH
AJTOpUTMBI BBIOOpA JEHCTBUS

Ompoc




JUTST OJTHOM Y MHOTHX
aJbTEPHATHB

6.4 | 3amuTa npoekTa, NOABEICHUE 1 3anuTa npoeKTa
UTOr'OB

COJAEPXKXAHHUE NPOI'PAMMBI

1. PA3JIEJI «BBOJAHOE 3AHSATHUE»
Tema 1.1 OOmmue cBegeHusi 0 PoOOOTOTEeXHHMKE, BH/JIbI POOOTOB, 00J1aCTH
NpUMeHEeHN .
Teopusa. W3ydyeHue OCHOBHBIX TEPMHUHOB pOOOTOTEXHUKH, BHJOB U oOJacTei

npuMeHeHus poooTos. (1 yac.)

2. PASJAEJI <MEXAHUKA. ITIPOCTBIE MEXAHU3MBbI»
Tema 2.1. OcHoBbl MexaHuku. MammHa, MexaHu3M, 3BeHO. OmnpeneseHus,
Ha3HAYeHHeEe, OCHOBHbIE THIIBI.
Teopua. OrnpeneneHue 3BEHA, MEXaHW3Ma, MallMHbL. Ha3HaueHWe MexXaHUYeCKHX

3JIeMeHTOB. OCHOBHBIE THUIIBI MEXaHU3MOB, MAallIMH, 3BCHLCB.

Tema 2.2. OcHOBHbICe THIBI NPOCTHIX MEXaHU3MOB: PbIYa’KHbIe, KYJa4YKOBbIE.
Cxembl, npuHUOMI JeiicTBHA, oOJgacTb mnpuMeHeHus. McciaegoBanue padoThI
PBIYAKHOT0 MEXaHHU3MA.

Ilpakmuxka. VI3roTOBIEHUE PA3JIMYHBIX BUJOB PBIYAKHBIX MEXAaHM3MOB M3 JETajle

KOHCTpYyKTOpa Lego, uccienoBanre BEIMYUH HArpy30K IS Pa3IMuHbIX KOHPUTYpaIui
PBIYAroBs.

Tema 2.3. [lepenaTounnie mexanu3msbl. Kinaccupukauus neperaroyHbIx
MexaHu3MoB. Cxembl, npuHmun padorel. HcciaegoBanme padoTbl MeXaHU3Ma
3axBara.

Ilpakmuka. WV3rotoBieHue MexaHHM3Ma 3axBaTa M3 JeTalie KOHCTpykTopa Lego.

N3mepenne cuiibl 3axBaTa U GyHKIIMOHUPOBAHMS MEXaHU3Ma 3aXBarta.

Tema 2.4. CTpykTypHBI€ (POPMYJIBI MEXaHU3MOB, CTPYKTYPHAasI

KJIacCH(PUKAIUA IUIOCKMX PbIYAKHBIX MexaHu3smMoB. MHMcciaenoBanme padoThl
NapaJjieJIorpaMMHOI0 MEXaHU3Ma.

Ilpakmuxka. VI3roTOBIIEHYE PA3JIMYHBIX KOHCTPYKIMH MMAPAILICIOrPAMMHBIX MEXaHU3MOB

U3 jJieTanel KoHCTpykTopa Lego, uccnenoBanue paboTOCIIOCOOHOCTH.

Tema 2.5. KunemaTtuka nepeiaTo4HbIX MeXaHU3MOB, NepeAaTOYHbIe OTHOLIEHUS B
npocrom mexanusme. UcciienoBanue mexanusma YeOblimena.

Teopua. Marematnueckre 3aBUCHUMOCTH, OMHCHIBAIONIUE paldOTy MepeaaTOYHBIX
MEXAaHU3MOB.

Ilpakmuka. V3roToBieHUE pa3IMYHBIX KOHCTPYKLHMH NEPEIATOYHBIX MEXaHU3MOB M

uccienoBanre ux padborel. CpaBHEHHME TEOPETUYECKHX PACCUUTAHHBIX MapaMeTpoB C




HU3MCPCHHBIMU. H3roroBieHue Pa3IMIHBIX BHUJOB IMPOCTBIX MCXAHU3MOB YeObIieBa u
HCCJICO0OBAHNC UX pa6OTBI.

3. PABJAEJI «<MEXAHUKA. CJIO)KHBIE MEXAHU3MbI»

Tema 3.1 KnnemaTuka mepeiaTo4HbIX MeXaHHU3MOB, NePeIaTOYHbIX OTHOIICHUI B
CJI0’KHOM MeXaHHM3Me.

Teopua. PaccMOTpeHHE MaTEMaTHYECKUX 3aBHCHUMOCTEHM CIIOXKHBIX IE€peaaTOYHBIX
MEXaHU3MOB, KHHEMAaTHYECKUX CXEM CJIOKHBIX ITEPEJATOUYHBIX MEXaHU3MOB.

Tema 3.2. UccaenoBanue padorTsl cronoxoaa Yeodniena.

Ilpakmuxa. W3rotoBieHHe IIAraloIiero MeXaHu3Ma «cTomoxoja YeOwlmeBa» U3
neraneit kKoHcTpykTtopa Lego. McciegoBanue ero paboTOCIOCOOHOCTHM M OCHOBHBIX
JUHAMUYECKUX TapaMeTPOB.

Tema 3.3. HccaenoBanme pbIlyakHOro mexanusma PoOeprca. HccienoBanue
PBIYAKHOI0 MEeXaHU3Ma JBaHcA.

Ilpakmuxka. VI3roTOBIEHNE CIOKHOTO phIYaXHOTO MexaHu3Ma Pobeprca, uccnenoBanue
ero paboTOCIIOCOOHOCTH M OCHOBHBIX JMHAMHUYECKUX MapameTrpoB. H3roromnenue
CJIOKHOTO PBIUXHOIO0 MEXaHHW3Ma OBaHCa, MCCIENOBaHHE €ro paboTOCIOCOOHOCTH U
OCHOBHBIX JITMHAMUYECKUX [1apaMETPOB.

Tema 3.4. 3y0Ouarbie nepegaun. Tunbl, o0gactu npuMmenenus. HccienoBanme
PadoOTHI HWINHAPUIECKOTO PeIyKTOpA.

Ilpakmuka. V3roToBieHHE LUIMHIPUUYECKOIO PEAYKTOpA M3 JETalIed KOHCTPYKTOpa
Lego, wuccienoBanue ero padOTOCIOCOOHOCTH, M3MEPEHHE YCHJIMKA Ha BXOAHOM U
BBIXOJTHOM BaJly PeAyKTOpa.

Tema. 3.5. 3yOuarble mnepegauyd, OCHOBHBbIE TeOMETPUYECKHE DJJIEMEHTHI U
pacyeTHbIe COOTHOIICHHUS.

Teopusa. PaccMoTpenue npolecca paboThl 3y0UaTOro MeXaHu3ma, U3y4YeHUE OCHOBHBIX
MaTE€MaTUYECKUX 3aBUCUMOCTEN OIMUCHIBAIOIINX pad0Ty 3y04aTOro MexaHu3ma.

Tema 3.6. PpuKuMOHHBbIC Mepeavu, cxeMa, NPUHOMI PadoThl, KiIaccupuranus,
NpUMEeHEeHHe, KHHEMAaTHKa, pacyeT. YepBsauHbIe nepeaaym, cxemMa, THII, OCHOBHbIE
napaMeTpbl H COOTHOLICHHUS.

Teopua. Teopernueckoe ONUCaHUE Ipouecca paboThl (PUKIMOHHOIO MEXaHHU3Ma,
kinaccudukanus (QPUKIMOHHBIX MEXaHU3MOB, MPUHIUIOB HX pPabOThl, OCHOBHBIX
pacUETHBIX COOTHOLICHHW. PaccMOTpeHHe pa3inyHbIX KOHCTPYKIMN YEpBAYHBIX
nepeaad, CXeMbl YEpBSYHBIX INepelad, H3yYeHHUE MaTEeMaTUYeCKHX COOTHOLUEHUH
OTHCHIBAIOLINX PaOOTy YEPBAYHOM MEepenadu.

Tema 3.7. UccienoBanue padoThbl Y4epPBIYHOI0 PEAYKTOPA.

Ilpakmuka VI3roToBIICHHE YEpPBAYHOIO MEXaHU3Ma M3 JeTaled KOHCTpykTopa Lego,
HCCJIEIOBaHNE OCHOBHBIX MapaMeTPOB €ro (PyHKIIMOHUPOBAHUSI.

Tema 3.8. PemenHble nepenaym, cxembl, IPUHIUN Pad0Thl, TUII PpeMHeH U 00J1acTh
NPUMEHEeHUsI, KHIHEMATHKA, CWJIbl M CHWJIOBbIE COOTHOLLICHHUSI.

Teopusa. PaccMOTpeHHEe KUHEMATUUECKMX CXEM PEMEHHBIX Tepeaad, MPUHIUIIOB padOThl
PEMEHHBIX MEXaHM3MOB, THIIOB MAaTE€pPUAJIOB NPUMEHSEMBIX IPU H3TOTOBJICHUU
PEMEHHBIX MEXaHM3MOB. l3ydueHue MareMaTHYeCKMX COOTHOLIEHWUN OIMUCHIBAKOLINX
B3aMMOOTHOIIEHUS CUJI U MOMEHTOB PEMEHHOTO MEXaHU3MA.



Tema 3.9. UccienoBanue padorsl peMeHHOro mexanmsma. Iloamunauku. Buabl,
KOHCTPYKIUS, JOCTOMHCTBA M HeA0CTAaTKU. Basbl u ocu.
Ilpakmuxa. V3rotoBieHue KIMHOPEMEHHOTO MEXaHU3Ma M3 JeTajedl KOHCTPYKTOpa
Lego. UccnenoBanue ocobenHnoctelt ero padbotsl.MccnenoBanre paboThl OCel M BaJOB C
MOAIIMITHUKAMU [IPU PA3JINYHOM PACIPEAEICHUN Harpy30K.
Tema 3.10. Cuabl, jaelicTByomue B MammHax. OmnpeneneHue peakuuii B
KMHEMAaTHYeCKUX Mapax, MpuBeJeHHe CHIbl M MOMeHTa. OCHOBHbIE THIIbI
KYJIa4YKOBbIe MeXaHu3MOB. CXeMbl, IPUHLMII JeiiCTBUSA, 00JIACTh PUMEHEHUS.
Teopusa. PaccmoTpenwe  pabOThl  KPUBOIIUITHO-MIATYHHOTO  MEXaHW3Ma  Kak
MEXaHWYECKOM CHUCTEMbl W TMapoBOM TypOuHBI. OrmpeneleHne OCHOBHBIX CHJI U
MOMEHTOB, JEUCTBYIOIIMX B KHHEMaTU4YecKuX mnapax. OCHOBHbIE COOTHOUIEHUS
OMHCHIBAIOIINE PAOOTy KYJIAYKOBOTO MEXaHW3Ma. THIbl KyJA4yKOBBIX MEXaHU3MOB,
00J1aCTH UX MPUMEHEHUS.

4. PABJIEJI «k KOHCTPYKTOP LEGO MINDSTORMS TUITIOBBIE MOJAEJIN

POBOTOB»

Tema. 4.1. Koncrpykrop LegoMindStorms cocraB/jsiiomue 3J€MeHTbl, METOIbI
coopku  wm3geqmii. KaauOpoBka  JaTuMkoB  JajbHOCTH, CBeTa, I1BeTAa,
NPUKOCHOBEHHUSI.
Ilpakmuka. W3yuyeHue peraned, WX TMpeJHA3HAYEHUS M  METOAOB  COOpKH.
KoncTpyrupoBanue mpocThiXx MeXxaHU3MOB. M3yueHue MeTO/I0B KaJaMOpPOBKU JATYMKOB
CBETa, LIBETA, JaJIbHOCTH, IPUKOCHOBEHUSI.
Tema 4.2. HccaenoBanme padoThl aBurarenasi poodora. HcciaenoBanme padoThl
AATYHUKA LBeTA.
Ilpakmuka. VI3ydeHue JUHAMUYECKUX XapaKTEPUCTUK JBUTATENs] CHAOKEHHOTO
sHKoziepoM. lMccienoBaHue CBOMCTB JAaTYMKa IBETAa IO PACHO3HABAHUIO OCHOBHBIX
LIBETOB.
Tema 4.3. COoOpka ryceHMYHOro po60Ta M0 TUIOBOM cXeMe.
Ilpakmuxka. VI3ydyenue MeTONOB COOpKH pPoOOTa HAa TYCEHWYHOM IIMACCH TIO THIIOBOM
CXEMe.
Tema 4.4. COopka K0JIeCHOT0 po00Ta 10 THIIOBOI cxeme.
Ilpakmuka. VI3yuenue MeTof0B cOOpKH poOOTa HA KOJIECHOM IIACCH 10 TUIIOBOM CXEME.
Tema 4.5. Coopka poOora-anapouaa mo TumnoBoii cxeme. COopka marawiero
po0oTa 1o TUIIOBOM cXeMe.
Ilpakmuxka. W3ydenue MeTOJO0B COOpPKM poOOTa-aHIpOUJa IO THUIIOBOM CXEME.
N3yuenne MeTo0B cOOpKH IIararoiiero podoTa rno TUIOBON CXEMe.

5. PABJIEJI «OCHOBBI IPOTPAMMMUPOBAHUSA B CPEJIE LABVIEW)
Tema 5.1. 3HAKOMCTBO €O Ccpenoii CUMBOJILHOTO mnporpammupoBanusi LabView.
Ha3znayenue nporpaMMHbIX 0,10K0B. IlocTpoeHnune JTuHEHHBIX AJITOPUTMOB.

Teopusa. Cunrakcuc LabView, Tunsl gaHHbIX UX 0003HaYeHHE HA CXEME, Ha3HAYCHUE
CUMBOJIBHBIX OJIOKOB.METOABI TOCTPOEHUS aNTrOPUTMOB. JIMHEHHBIE CXEMBI.

Tema 5.2. HcciaenoBanue JIMHEHHOr0 ajropurMa BU:KeHHs podora. Merton
nepeaaym JaHHbIX 110 0ecpPOBOAHOM JUHNH Nepeaadyu JaHHBIX BlueTooth.

Teopusa. IloctpoeHue nuHENHOro anroputMa JBuxkeHus A Lego poOota. M3yuenue
METO/1a UCIIOJIh30BaHUs OSCTIPOBOAHON CBSA3U MEXy KOMIbIOTepoM U Lego — poboTom.
VYmpasnenue po6orom o BlueTooth.



Tema 5.3. AnropurmMsl BbI0Opa AeiiCTBUSA AJIS1 OAHOM M MHOTHX AJIbTEPHATHB.
Teopus. N3yueHne airopuTMOB JIBYX U MHOTO- ajlbTepHATUBHOTO BhiOOpa Ha LabView.
Tema 5.4. UcciaenoBanue ajropurMa BbIOOpPa JAeHCTBUSA. AJITOPUTMbI ONUCAHMS

NUKJINYECKUX JIeHCTBHIM. HccaenoBanue MUKIMYECKOr0 aJropurmMa ¢
NnpeaycJoBHEM.
Ilpakmuxa. lloctpoenue anroputmMa BbIOOpa mis Lego — poGota. IlocTtpoeHue

aIrOpUTMA HUKINYECKUX JEUCTBUM ¢ TTOCTycsIoBUeEM i Lego — poboTa.
Tema 5.5. AnropurM aBTOHOMHOIO ABM:KEHHMsI Po0OTa 1O 3aJaHHOW TPAaeKTOPHH,
COCTABJICHHOM OTPe3KaMu NPSIMbIX.
Teopus. T1paBuia mOCTpOEHUS CIIOKHOTO anroputma st Lego — poboTa, IBIKYyIIErocs
10 aBTOHOMHOU TPAEKTOPHUH.
Tema 5.6. UcciienoBanue aBTOHOMHOTO IBH2KeHHsI po00TAa 10 32IaHHOM TPAaeKTOPUH
COCTABJICHHOM OTPe3KaMHU NPAMBIX. AJITOPUTM AaBTOHOMHOIO ABMKEHHMS podoTa 1mo
CIIMPAaJIH.
Ilpakmuxa. Pa3paboTka ajaropuTMa aBTOHOMHOTO JBHXEHHUS pPOOOTa IO CJIOXKHOMN
TPAEKTOPUM COCTABJICHHOW OTpe3KaMu MpsiMbIX. Pa3paboTka anroputMa aBTOHOMHOTO
JBUKEHUS poOOTa MO CIUPATbHOW TPACKTOPHH.
Tema 5.7. UcciienoBanue aJiropurMa IBHKEHHUs pod0OTa 10 TPaeKTOPUHU «3MEHKa».
Ilpakmuka. Pa3paboTka anropuTMa aBTOHOMHOIO JBHMXKE€HHS poOOTa MO TPAaeKTOPUU
«3Meilikan- 11t 00be31a NPEnsITCTBUM.
Tema 5.8. Ajiroput™M IBHKEHHUS 10 JUHUM C OTHUM JATYMKOM CBeTa.
Teopua. TeopeTHUecKME OCHOBBI YIPABICHUS JBUJKCHHEM, HCIOJB3Ys aJITOPUTM
CJIE’)KEHHSI HA OCHOBE JIAHHBIX OT JaT4YHMKa CBETA.
Tema 5.9. UccaenoBanue ajropurmMa ABHKEHHsI po00Ta MO JHMHHUM C OJHUM
AATYUKOM CBETA.
Ilpakmuka. PazpaboTka anroputMa JBMXKEHHs MO JUHUM 1 Lego — poboTa ¢ ogqHUM
JATYMKOM CBETA.
Tema 5.10. AiropuT™ IBHKEHHUS 10 JUHUM C IBYMS JATUYMKAMU CBeTa.
Teopua. VI3ydyeHue OCHOB MOCTPOCHUS CIEAIIMX AJITOPUTMOB OCHOBAaHHBIX HA JIBYX
JaTYMKaAX CBETA.
Tema 5.11. HcciaenoBanue ajJropurMa ABHMKeHHMS Ppo0OTa MO JHHUM C JBYMA
paTynkamMu csera. U3ydeHue cmoco0a IMCTAHIMOHHOIO YNPAaBJIEeHUS POOOTOM IO
0ecrnpoBOAHOM JIMHHH.
Ilpakmuka. Pa3paboTka cleismiero ajroputMa IpH YCJIOBHHM HCIOJIb30BaHUS JBYX
naTuukoB cBeta Juisi Lego — poOota. BeimonHeHune omnepanuii  KiaccuUKanuu
IpEeIMETOB IpH yrpasieHuu Lego poOoToM 1o 6ecripoBOAHON JIMHUH CBSI3H.

6. PA3JIEJI «OCHOBBI TPOEKTHOM JEATEJBHOCTH
Tema 6.1. TBopueckasi [JeSITeJIbHOCT M TBOPYECKHMH mNpoekT. . O0bekT
npoekTupoBanus. OueHka BO3MOKHOCTEH Il €r0 BbINOJIHCHUS.
Ilpakmuka. ®opMyInpoBKa TeMbl, LEIW W 3adad npoekrta. OnucaHue 0oOBEKTa
MPOEKTUPOBAHMSI €TO CBOMCTB M OCOOEHHOCTEH, pelIaeMbIX 3a/1a4.
Tema 6.2. Ilyrm nmoucka unpopmauuu. MopaeaupoBanue u au3aiiH. Kpurepum
BbIOOpa Mojaenu s npoekTupoBaHus. IliaHMpoBaHHMe TEXHOJIOTHYECKOIro
npouecca. Pazpadorka TeXHOJIOIrM4YEeCKOM TOKYMEHTALMH.



Teopusa. WUzyuenme mnyteir mnouncka wuHpopMmanuu. lloHarue o guzaitHe U
XYJ0)KECTBEHHOM MojienupoBanu. OJIHO U MHOTOKPHUTEpUaIbHbIE METOJIbI BbIOOpa
MOJIeNIn 00BbEKTa B MPOLECCe MPOSKTUPOBaHUS. TeopeTnyeckue OCHOBBI TJIaHUPOBAHUS
TEXHOJOTUYECKOT0 Ipoliecca.
Tema 6.3. Ilpouecc wusroromjseHusi wusaenausi. TexHosoruss coopku. OuneHka
CTOMMOCTH U3/EJIUA U er0 IKOHOMUYECKOU I(PPeKTUBHOCTH.
Teopus. TeopeTrueckre OCHOBBI MPOILIecca U3rOTOBJICHUSI TEXHUYECKOT0 00BEKTa U €ro
coopku. OCHOBBI IKOHOMHUYECKOTO pacueTa CTOUMOCTH TEXHHUYECKOT0 00beKTa. MeToIbI
CHUKEHUS CEOECTOUMOCTH TIPOU3BOICTBA OOBEKTA.
Tema 6.4. 3amuTa NpoexkTa, NoJABeeHUE UTOTOB.
Ilpakmuka. 3amuta y4eOHOTO TPOEKTa W TMOABEIACHHUE HWTOTOB TO BBIMOJHEHUIO
y4€OHBIX MPOEKTOB.

Ilnanupyembie pe3yJbTaThI.

IIpeaMeTHbIMHM pe3yJbTaTaMHM U3y4YE€HUS Kypca SABJISIFOTCS  (DOPMUPOBAHHE
CIEAYIOIINX YMEHU M.

OnuceiBaTh MPU3HAKY MPEIMETOB U Y3HABATH MPEAMETHI 110 UX MPU3HAKAM.

BriaensaTe cylecTBeHHbIE TPU3HAKU ITPEIMETOB.

O0600111aTh, 1€71aTh HECIIOKHBIE BHIBOIBL.

KinaccudunpoBath sSBICHUS, TIPEAMETHI.

OnpenensaTe MOCIen0BaTEIbHOCTb.

JlaBaTh OIpeIeIICHUs] TEM UJIU UHBIM OHSATHSIM.

OcyniecTBIATh MOUCKOBO-aHATUTUYECKYIO NESTEIBbHOCTD JJISI MPAKTUYECKOr0 PEUICHUS
MPUKIAAHBIX 3a7a4 C WCIOJIh30BAaHUEM 3HAHWH, MOJYYEHHBIX MPU U3YYCHHH YICOHBIX
MPEAMETOB.

@®opMUpoBaTh  MEPBOHAYAIBHBIA  ONBIT  MPAKTUYECKON  mpeoOpa3zoBaTeIbHOM
JIeATEIILHOCTH

BoInycKHMK, 0CBOMBIIMH NPOrPaMMy, 10J2KeH 00,1a1aTh 00 IIUMH
KOMIIETEHIIUSIMH, BKIIOYAIIUMH B ce0s:

JInunoctHbie YY/I:

Onpedensimeb N blcKa3bl6amMb O] PYKOBOACTBOM I1€/1arora camble MpOCTble OOLIUe s
BCEX JII0JICH MpaBuiia MOBEACHUS MPU COTPYTHUUECTBE (ITUUECKHE HOPMBI).
@opmuposams UEIOCTHOE BOCIPUITUE OKPYKAIOIIETO MUPA.

Pazeusams MoTHBaAIMIO Y4e€OHOW MAESITEIHHOCTH W JUYHOCTHOTO CMBICTA YUYCHHS.
3anHTEPECOBAHHOCTh B MPUOOPETEHUH W PACIIUPEHUU 3HAHWN M CHOCOOOB JIEHWCTBHIA,
TBOPUYECKUI MOAXO]T K BBIIIOJHEHUIO 33 IaHUMN.

Dopmuposams YMEHUE aHATU3UPOBATh CBOU JECUCTBUS U YIIPABIATH UMH.

Dopmuposams YCTaHOBKY Ha 3J0pOBBIM 00pa3 »KWU3HU, HAIUYME MOTHBAIIUU K
TBOPUYECKOMY TPYIY, K paboTe Ha pe3ysbTarT.

Yuuthcst compyoruuamsCco B3pOCIbIMU U CBEPCTHUKAMMU.



Pecynamuenvie YY/I:

Onpedensamo n hopmynuposams 1Eib NCSITEIBHOCTH C MOMOIIBbIO YUYUTEJIS.
IIpozosapuseams NOCAEIOBATEIBHOCTD JCHCTBUU.

Y4uuThcs 8vickazviéams CBOE MPEAINONI0KEHNE HA OCHOBE PabOThI C MOJEIISIMHU.

Yauthcst pabomams 1O TPEATIOKECHHOMY YUUTEIEM TUIAHY.

YuuThcs omauuamsvBEPHO BBIIIOJIHEHHOE 33JJaHUE OT HEBEPHOTO.

Y4uTbCsI COBMECTHO C YYHMTENEM U APYTUMH YYEHUKAMH O0aeamb SMOLUOHAIBHYIO
OYeHK) NEeSITENbHOCTH TOBAPUIIICH.

Ho3nasamenwvnwvie YY/I:

OpueHTHpOBATHCS B CBOEH CUCTEME 3HAHWM: OMIUYams HOBOE OT YK€ H3BECTHOIO C
MTOMOUIBIO YUUTETIS.

JloObIBaTh HOBBIC 3HAHUS: HAXOOUM OMEembl Ha BOTIPOCHI, UCIIONB3Ys CBOM KU3HCHHBIN
OTIBIT U MHGOPMAIIHIO, TIOTYYCHHYIO OT YUUTEJIS.

[lepepabatbiBaTh mMONMyYeHHYI0 HWHGOPMAIMIO: Oelamb 6bl800bl B  PE3yIbTaTe
COBMECTHOUM pabOThI BCEro Kiiacca.

[IpeoOpazoBbiBaTh MH(MOpPMAIUIO U3 OAHOW (HOPMBI B JPYIYIO: COCTABIATH MOJENIH IO
MPEIMETHON KapTUHKE WJIU 110 TTaMSITH.

Kommynukamuenwvie YY/I:

JloHeCcTH CBOIO MO3UITUIO JI0 IPYTUX: 0QhOpM/Isimb CBOXO MBICIIh B YCTHOW U TUCHMEHHOMN
peur (Ha ypOBHE OJHOTO MPEIOKEHUS UM HEOOIBIIIOTO TEKCTA).

Crnywamov 1 noHumMams pedb APYTrUX.

COBMECTHO JTIOTOBApUBATHCS O MpaBHIIaXx OOIIEHWS W TIOBEJCHHS B IIMKOJE U CIEI0BATH
WM.

Y4uTbhCS BBIMOJHITE PA3IUYHBIE POJIU B IPYyIINe (Juaepa, UCIIOJTHUTENS, KPUTHUKA).

Baok Ne 2. Komnuieke opraHn3aliMOHHO-TIEIarOri4ecKMX yCJA0BUI peain3auuu
JTOTOJIHUTEIbHOI 00111e00pa30BaTeILHON 001epa3BUBAOIIEH POrPaMMBbI

TEXHUYECKOH HanpaBJIeHHOCTH «P000TOTEXHUKA)

Kasienpapubiii yueOHb1i rpaux
KonuuecTBo yueOHBIX Henellb- 36 HeIeb
KonuuectBo yueOHBIX THEHW — 36 yUeOHBIX THS

[TpoAoMmKUTENBHOCTh KAHUKYJ — KaHUKYJIBI ¢ 1 utoHs 1o 31 aBrycra.



Jlata Havyasa ¥ OKOHYaHUS y4eOHBIX MEPUOJIOB - Hayaslo 3aHATHi 1 roga ooyuenus c 1

ceHTs0pst mo 31 mas.

YciaoBus peaau3zanuu NporpaMmbl

MartepuajJibHO-TeXHHYECKOe o0ecrneYyeHne NpPorpaMmsl
1. Konctpykropsl LEGO-Mindstorms.
2.0prrexHuka (KOMMbIOTEP, HOYTOYK).
3. CopeBHOBATEIBHBIE TTOJIS.
MeToanyeckue peKOMeHIalum:
1. TexHonoruueckue KapTbl MO BBINOJIHEHUIO KOHKPETHBIX 3a/ad B KOMIIBIOTEPHBIX
nporpammax.
2. Pacneuarkm pabouyMx OKOH KOMIBIOTEPHBIX MpOrpaMM C  pPa3IMYHBIMHU
WHCTPYMEHTAJILHBIMU TTAHEISIMU I paOOThI 0 YCBOCHUIO MTPOWUIEHHOTO MaTepHaia.
Harasinabie nocoous:
1. Monienu, n3roToBJIeHHbIE MEIaroroM U 00y4JaroIuMUCS.
2. ®oTO0- U BUJEOMATEPHAIIBI 10 POOOTOTEXHUKE.
CnopTUBHO-TeXHHYECKAasi JOKYMEHTALMSA:
[IpaBuna mpoBeaeHUs] COPEBHOBAHMI 110 pOOOTOTEXHHUKE

HepequL TEXHUYICCKHUX CPECACTB

Ne i/ HaumeHoBaHmue KosauvectBo
1. Hoytbyk 16

2. IIpoekTop 1

3. DKpaH 1

4. 3BYKOBBIE€ KOJIOHKH 1 xoMIuIeKT

3. IIpunTep |

6. ObpazoBarenbHbIA KOHCTPYKTOp Anst | 16

MIPAKTUKHU OJIOYHOTO
IPOrpaMMHUPOBAHUS C KOMILIEKTOM

JTaTYNKOB
7. O6pazoBatenbHBIN HAOOP 1O 16
MEXaHUKE, MEXaTPOHHUKE U
pPOOOTOTEXHUKE
8. YetpipexoceBoil yueOHbIil poOOT- 9

MaHUIIYJIATOP € MOAYJIbHBIMUA
CMCHHBIMH HaCaaKaMH

9. OObpazoBatenbHbIN HA0OP AJIs 13
U3yYeHUS] MHOTOOMITOHEHTHBIX
POOOTOTEXHHYECKHUX CUCTEM H
MaHUTIYJISIIUOHHBIX POOOTOB

HNudopmanuonHoe odbecrieueHmne



[Tonkmtouenue k cetu aTEpHET.

Ne n/n HauMmeHoBaHue KoanyecTBo
1. Buneobunbmbl 10 TEMATHKE
2. Jlucku, ayTMOKaCCEThI 10 TEMATHKE

MeTtoanyeckoe obecrnedeHne Kypca

[Iporpammuoe obOecrieuenue LabView g nporpammupoBanus Lego-po6oToB.
[IporpamMHOe  oOecmiedyeHHWe JiE  BHPTYadbHOTO  KOHCTPYHMPOBaHHS  poOOTOB
LegoDigitalDesigner.

DopMBbI aTTECTALUM.
[lonBeneHne UTOroB MO pe3yibTaTaM OCBOCHUSA Marepuana JAHHOW MPOrPaMMbl

MPOXOJUT B (POPME 3aIUTHI TBOPUECKUX MPOEKTOB (MHIUBUYAIbHBIX U KOJIJIEKTUBHBIX ).

@opMbl MOIBEICHUS UTOTOB PeaIn3aliu J0NOJHUTEILHOI 00111e00pa30BaTeILHOM
o01epa3BUBaOIIEell MPOrPaMMbI

3alura MpoeKTa.

OueHovHbIE MATEPHUAJIBI

JlnarHoctuka pe3ynbTaTUBHOCTH OCBOEHUS IMPOrPAMMBI OCYIIECTBISETCA 4Yepes3
MCIIOJIh30BaHUE Pa3HbIX (DOPM U METOJIOB:

TEKYIIUN KOHTPOJIb 3HAHUM B MPOIIECCE MHAUBUIYaTILHON WU TPYIIIOBON OeceIbl;

HaOJIOICHNE 32 yJalTUMCS Ha 3aHITHH (IPSMOE, KOCBEHHOE);

UTOTOBBII KOHTPOJIb YMEHUI U HaBBIKOB IPU aHATN3€ PabOTHI.

Pe3ynpTaTUBHOCTH 00pPa30BATENBHOMN IEATETLHOCTH OMPENEIaeTCs CIOCOOHOCTHIO
y4almMxcsi Ha KaxJOM OJTalle pacllupsATh KPYyr 3ajad Ha OCHOBE HCIOJIb30BaHMS
MOJIydeHHOM B  xojae oOydeHuss uHGOpMAIMM, KOMMYHUKATHBHBIX HABBIKOB,
COIMAJIA3AITNHU B OOIIIECTBEHHOMN KU3HHU.

OCHOBHBIC KPUTEPUHU OIICHKU PabOT ydanuxcs:

TeopeTndeckue 3HaHUs (IO OCHOBHBIM pa3jieliaM Y4eOHOTO IJIaHa MPOTrPaMMBbl);

Bnanenne cnennanbHONW TEPMUHOJIOTUEN;

[IpakTUeckre yMEHUS U HaBBbIKU, TPEAYCMOTPEHHBIE IPOIPAMMOI;

HHTepCC K 3aHATHUAM B JC€TCKOM O6’be)II/IHeHI/II/I.



TBOpUYECKHE HABBIKY;

YMenue nogdupaTh 1 aHaIU3UPOBATH CHEIUAIBHYIO JINTEPATYPY;

YMeHHE 10Ib30BaThCS KOMIIBIOTCPHBIMH UCTOYHUKAMHA I/IH(i)OpMaHI/II/I;

YMeHHe OCymecTBIATh YI€OHO - HCCIIEIOBATENBCKYIO PabOTy

YMeHue CJIyl1aTb M CJbIIIATh Ii€aarora

YMeHue BbICTYIIaTh NEPE Ay IMTOPUEHR

YMeHue BECTH NOJIEMUKY, Y4aCTBOBATh B IUCKYCCHUH;

YMeHnue oprann3oBath cBoE padbouee (yueOHOE) MECTO

[IppuMeHeHne MOJYyYEHHBIX 3HAHWUM W YMEHHMU IIPU PELICHWHW U BBIIIOJIHEHUU

MPAKTUYECKUX 3aJaHUM;

METOANYECKOE OBECIIEHEHHUE ITPOT'PAMMBbI

Ne |  Ha3zeanue Dopmul Ilpuemot u Juoakmuueck Dopmul
n/ pazoena, 3anamuil Memooul uii mamepuan, | NOOGEOCHUs
n memul mexHuueckoe umoz06
ocHauieHue
1 Paznen 1. OObsicautenpH | UHCTpyKIHS Ompoc
«BBeneHue B o- 10 TEXHUKE
IPOTPaMMY» WUTIOCTPATUBH | 0€30MacCHOCTH
19171
2 Paznen 2. ['pynnosas, Harnsaaaeli; Harmasaao- Onpoc
«MexaHuka. napHasi, NPAKTUYECKUW, | WJUTFOCTPALMOH
IIpocteie muddepeHIPOB | 0OBSICHUTENBHO | HBIA MaTepuall
MEXaHHU3MBbI» aHHas -
WJUTIOCTPATUBH
19171
3 Paznen ['pynnosas, Uccnenosarens |  HarmsannHo- Cacocrosren
3.«MexaHukKa. rapHasi, CKUU; WJUTFOCTPAIIMOH | bHas padoTta
CnoxHsie muddepeHIUpoB | HAIIAIHBIN; | HbIA MaTtepua,
MEXaHU3MBI» aHHas NPaKTUYECKUU, CXEMBI
00BACHUTENHEHO
WJUTFOCTPATUBH
BIM,
po6IeMHO-
MOV CKOBBIN
4 Paznen ['pynnosas, Uccnenosarenb Harmsano- [Ipoekr
4 «KOoHCTPYKT rapHasi, CKUU, WLTKOCTPALlMOH




op muddepeHIUpoB | HAIAIHBIN; | HbI MaTtepua,
LegoMindStor aHHas MPaKTHYECKUH, CXEMBHlI,
ms THUIIOBBIE O0OBSACHUTENILHO | KOHCTPYKTOPbI
MOJENH - ,
poOOTOBY WJUTFOCTPATUBH BOIIPOCHI U
BIM, 3aJaHus OJ1id
npoOJIEMHO- | MPAKTUYECKUX
MTOVCKOBBII pabor,
KOHCTPYKTOP
«LegoMindSto
rmsy»
Pasznens. ['pynmioBas, Uccaenosarennb Harnsano- Cacocrositen
«OCHOBBI napHas, CKHII; WUTIOCTPALIMOH | bHas padoTta
nporpaMmMupo | AugdepeHuupoB | HArisAHBIN;, | HbIA MaTepuall,
BAaHUS B Cpelie aHHas NPaKTUYECKUU, CXEMBI,
Lab-View2 O0OBSICHUTEIILHO | KOHCTPYKTOPBI
- 9
WJUTFOCTPATUBH BOIIPOCHI U
BIN, 3aJIaHUsl I
npoOJIEeMHO- | MPAKTUYECKUX
MOVICKOBBII pabor,
KOHCTPYKTOP
«LegoMindSto
rmsy,
KOMITBIOTEPHI
Paznen 6. [TapHas, Uccaenosarennb Harnsauo- ITpoekt
«OCHOBBI WHIVBHUAYaJIbHA CKMUII; WJUTFOCTPALOH
ITPOECKTHOMU A HATJSIAHBIA; | HBIM MaTepual,
NEATEIIbHOCTH NPaKTUYECKUU, CXEMBI,
» OOBSICHUTEITLHO | KOHCTPYKTOPHI
- s
WJUTIOCTPATHUBH BOIIPOCHI U
BIN, 3aJlaHUs OJIs1
npo0JIEeMHO- | MPAKTUYECKUX
MOVICKOBBII pabor,
KOHCTPYKTOP
«LegoMindSto
rmsy,
KOMITBIOTEPHI
CIHHUCOK JIMTEPATYPbI
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I'noccapmuit

o [lpuBopx - gBUTATENH , IPEOOPAZYIOMIHI YIPABISIONINE CUTHAIBI B MEXaHUYECKOE
IBUKEHHE. Y IPABIISIONINE CUTHAIBI OOBIYHO 3JIEKTPUUECKHE, HO PEKE MOTYT OBITh
MTHEBMATUYCCKUMHU WU TUIPABINYCCKUMU. VICTOUHHUK MUTAHUS TAKKE MOXKET OBITh JTFOOBIM U3
HuX. OOGBIYHO AMEKTPUUYECKOE YIPABICHUE UCTIONB3YETCS I PETyINPOBAHMS MOIIIHOTO
MTHEBMATUYECKOTO MJIM TUAPABIUIECKOTO JBUTATENS. [3] [4]

e AdpolboT - 3TO poOOT, CHOCOOHBIM CAMOCTOSITENHHO JIETATh MO IPYTUM
1aHeTaM. Pa3HOBUTHOCTH BO3YIITHOTO POOOTA.

e Arduino Texymas mmatdopma ajist HeOOJBIINUX IKCIIEPUMEHTOB C pOOOTaMH M (PU3HUECKHUX
BBIYMCIICHUH .

e VcKycCcTBEHHBIN MHTEIUIEKT - 3TO MHTEJUIEKT MAlIUH U pa3zesl nHGOpMaTUKU, KOTOPBIN
CTPEMUTCS €TO CO3/IaTh.

e Aura (CITyTHHUK) - pOOOTH3UPOBAHHBIA KOCMUYECKUH Kopabiib, 3amymieHHbI HACA B 2004 romy
U cobuparomuii atMocepHble JaHHbBIE ¢ 3eMIIH. [3]

e ABTOMAaTOH , paHHUN CaMOCTOSITEIIbHBIA POOOT, BHIMOTHSIOMIWNA OJHHU U T€ e ACHCTBUS CHOBA U
CHOBA.

e ABTOHOMHOE TPAHCIIOPTHOE CPEICTBO - TPAHCIIOPTHOE CPEACTBO, OCHAIEHHOE CUCTEMOMN
aBTOIMMJIOTA, CIOCOOHOE MepEeMENIaThCs U3 OJHON TOYKHU B APYTYIO 0€3 ydacTHs YeIoBeKa-
oreparopa.
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B

bunomumeruk . Cm. Bionics.

buonuka : Takxke U3BeCTHas Kak OMOMUMETHKA, OMOTHO3HUC, OMOMUMUKPUS MIIK OMOHUYECKas
KpeaTUBHAs MH)KCHEPHS, IPEJICTABIIAET COOON MPUMEHEHNE OMOJIOTMYECKIX METOJIOB M CUCTEM,
BCTPEUAIONIUXCS B PUPOJE, I U3YUCHUS U TPOSKTUPOBAHMS HHKEHEPHBIX CUCTEM U
COBPEMEHHBIX TEXHOJIOTHH.

CAD / CAM ( aBTOMaTU3HPOBAHHOE MTPOCKTUPOBAHKUE M AaBTOMATH3UPOBAHHOE MPOU3BOJICTBO ):
3TH CUCTEMBI U UX JaHHBIC MOTYT OBITh HHTETPUPOBAHBI B pOOOTU3UPOBAHHBIC OTIEPALIUH.
Anek, Kapen : yemickuii aBTOp, KOTOPHIN BBEJI TEPMUH « poOOT » B CBOIO Tihecy 1921

roga «YHuBepcaibHble poOoTel Poccym .

Pentrenosckas obcepBaropus Yanapa : poOOTH3MPOBAHHBI KOCMUYECKHI KOPaOJIb,
zamymeHHbii HACA B 1999 rony ans cGopa acTpOHOMUYECKUX JTaHHBIX. [3]

Ob6nauynast poOOTOTEXHHKA : POOOTHI C OOJBIIEH €MKOCThIO U MHTEJUIEKTOM M3 O0JIaKa.

Botii, po6oT : Xx000M Ui CIOPTUBHOE MEPOTNIPHUATHE, TJE IBa MM 0oJiee poO0Ta CpakaroTCs Ha
apeHe, 4YToObI BEIBECTH U3 CTPOSI JPYT Apyra. ITo MpeBpaTHioch U3 Xxoo60u B 1990-x B
HECKOJIbKO CEpPHajIOB IO BCEMY MHPY.

Kpsbinatas pakera : ynpasisiemast poOOTOM yrpaBisieMasi pakeTa, Hecyliasi B3pbIBUATYIO
Harpy3Ky.

Kubopr : Takxe U3BECTHBIN KaK KHOEPHETHUECKUI OpraHu3M, CYIIeCTBO, UMEIOIIee KaK
OMoJIOTHYEeCKHe, TaK U ICKYCCTBEHHBIC (HApUMep, SJIEKTPOHHBIC, MEXaHHUECKUE HITH
POOOTH3UPOBAHHBIC) YACTH.

Crenenu cBOOOIBI - CTENEHB, B KOTOPOM POOOT MOXKET JIBUTATHCS; BBIPAXKACTCS B AEKAPTOBBIX
KOOpAMHATAX (X, Y ¥ Z) ¥ YTIIOBBIX MEPEMENICHUAX ( PhICKAHUE , TAHTAX U KPEH). [3]

PoGot Delta - mtaTBHas HaBecKa, UCIOIb3yeMast sl CO3aHUsl OBICTPOCHCTBYIOIINX
MaHHITYJISITOPOB € IUPOKHUM JHANIA30HOM ITePEMEIICHUH.

MOUIHOCTH MPUBOA - UICTOYHHUK HJIM UCTOYHUKH SHEPTHH VIS IPUBOIOB po0OTa. [4]

DOMepKEHTHOE TOBEICHHUE , CII0KHOE PE3yIbTUPYIOIIee MOBEACHHE, KOTOPOE BO3ZHUKACT B
pe3yNbTaTe MOBTOPSIIOIIETOCS JEHCTBUS MPOCTHIX OCHOBHBIX ()OPM MOBEICHHUSI.

Kousept (mmpocTpancTBo), MakcumyM OO0beM MPOCTPAHCTBA, OXBATHIBAIOIIHI MaKCHMAILHO
CHPOEKTUPOBAHHBIE IBHKEHUS BCeX yacTel poOoTa, BKI0Yast pabouuii opraH, 3aroToBKY U
HACAJIKH. [4]

Pob6ot nst 06e3BpekrBaHUs B3PBIBOOMIACHBIX NMPEeAMETOB MOOUIIBHBIN pOOOT,
MpeIHa3HAYCHHBIN JJIs OTpeIeNICHUs] HAIMYUS B3PBIBUATHIX BEIIECTB B 00BEKTE; HEKOTOPHIC
HECYT JETOHATOPBI, KOTOPBIE MOKHO MOJOXKUTh HA 00BEKT U aKTUBUPOBATH MOCIIE TOr0, KaK
po0oT yiizer. [3]
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e FIRST .ForlnspirationandRecognitionofScienceandTechnology, - 3To opranu3zamus, OCHOBaHHas
uzobperarenem JJunomKamenom B 1989 roay c nenbio pazpaboTku criocoO0OB BIOXHOBIISATh
CTY/ICHTOB B MH)KCHEPHBIX M TEXHOJIOTUIECKHUX 00JIACTSX.

o [lpsimas nenouka nporecca, B KOTOPOM COOBITHS HITU TOJTy4YE€HHBIE TaHHBIE pACCMAaTPUBAIOTCS
00BEKTOM ISl pa3yMHOM aIalTallid CBOETO TTOBECHHUS. [3]

rpamMm

e ['mHOMA PoGoT-ryMaHou 1, BHEITHE HATOMUHAIONINN YEIIOBEUECKYIO JKCHIIUHY.

YHAC

e TaxkTWiIbHAs TEXHOJOTUS OOPAaTHON TAKTHILHOM MCIIONB3Ys CMBICT olepaTopa
MIPUKOCHOBEHUs. Takke HHOTa MPUMEHSIETCS K poO0TaM- MaHUITYJIATOPaM ¢ COOCTBEHHOM
YyBCTBUTEIBHOCTBHIO K KACAHMIO.

e Hexapod (mmardopma) [Toasmwxknas miatdopma, HCTIOIB3YIONIAs! MIECTh TUHEWHBIX
IIPUBOJOB . YacTo UCIIONB3YyIOTCA B aBUACUMYJIATOPAX M aTTPAKIMOHAX , & TAKXKE B KAUECTBE
POOOTOB-MaHUITYJIATOPOB.

e T'ekcanon (xonok) LllecTuHOrNi marawImii podOT, UCIIOIB3YIOIIUI
MIPOCTOE TMEepeBUKEHUE, MOJ0OHOE HACEKOMOMY .

o BsaumopeicTBue 4eoBEKa C KOMIIBIOTEPOM .

e T'ymanoua PoGoTu3upoBaHHas CYIIHOCTh, HATOMUHAIOMIAS YesIoBeKa 1Mo Gpopme, GyHKIHUIM UITH
U TEM, U JPYTUM.

o ['mppaBnuka , ynpaBlIeHHME MEXaHUYECKOW CUIION U IBM>)KEHUEM, BBI3BAHHOE TPUMEHEHUEM
KHUJIKOCTH TIOJ] IaBJICHUEM. Cf NHe8MAmuKa .

o IIpombinuiennsiit podot IlepenporpaMMupyemblii MHOTO(QYHKIMOHAIBHBIN MAaHUIYIIATOP,
IIPEIHA3HAYEHHBIN I IEPEMELEHUS MaTepUAIOB, 1€Talc, NHCTPYMEHTOB UIIU
CIELUATU3UPOBAHHBIX YCTPOUCTB C IIOMOIIBIO U3MEHSAEMBIX 3aIIPOIrPAMMHUPOBAHHBIX ABUKCHUN
JUISL BBITIOJIHEHUS PA3JINYHBIX 3a/1a4. [4]

e PoOot-Hacexkomoe MasieHbKHI pOOOT, MpeTHA3HAYCHHBIN 1T UMUTAITUH TTOBEICHHS
HACEKOMBIX, a HE CJIOKHOTO TIOBEICHUS YEJI0BEKA. [3]

e  Owiptp Kanmana , MaTeMaTH4eCKUN METO/I OIICHKH 3HAYCHUS H3MEPEHHSI JJaTYMKA Ha OCHOBE
CEpUU MPEPHIBUCTHIX U 3ALIYMJICHHBIX 3HAYEHUM.

o Kunemaruka , uccienoBaHue ABKEHHS TPUMEHUTEIHHO K pOOOTaM. DTO BKIIIOYAET B ce0sI KaKk
KOHCTPYKIHUIO pbIYaroB JI BbIIIOJIHCHUA ABUXKCHUA, TaAK U UX MOIMHOCTH, KOHTPOJIb U
CTa0MIIBHOCTB; TAK)Ke MX TUIAHUPOBAHHE, TAKOE KaK BHIOOD MOCIIEIOBATEILHOCTH JBM)KCHUH IS
JOCTHXKEeHHS 00Jiee MHUPOKON 3a/1auH.

o Klannlinkage , mpocTas cBs3b AJI MIararonmx poooTos .
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JInnerinbi npusBondopma aBUraress , HEIOCPEACTBEHHO T€HEPUPYIOLIasl JIMHEMHOE IBUKECHHUE.

Manunynsatop winzaxeam. POOOTH3UpPOBaHHAS «PyKay.

Moo6wibHBINH poO0T CaMOXOIHBIN 1 aBTOHOMHBINA POOOT, CIIOCOOHBIN JIBUTATHCS 10
MEXaHUYECKU HEOTPAHUUEHHOMY KYpCY. [4]

Otkirouenue 3ByKa OTKIIIOYCHHE YCTPOMCTBA 3alTUThI C 0OHAPYKEHUEM MTPUCYTCTBHUS BO BPEMS
YacTH LIUKJIA poOoTa. [4]

[MTapannenbHplii MAaHUITYJIATOP - IIAPHUPHO-COWICHEHHBIH POOOT MM MaHUITYJIATOP,
OCHOBAaHHBIN Ha HECKOJIBKUX MAapaJuIeIbHbIX KHHEMAaTUYECKUX LETSIX, UCIIOJIHUTEIbHBIX
MeXaHU3Max U MAPHUPAX. Cf ceputiHblil MAHUNYIAMOP .

[ToaBecka JIro60oe mopTaTUBHOE YCTPOKUCTBO YIPABICHHS, KOTOPOE IMMO3BOJIAECT ONIEPATOPY
YIPaBIsATH POOOTOM M3 OTPaHUYCHHOTO MTPOCTPAHCTBA (TIPOCTPAHCTBA) poOOTA. [4]
[IHeBMaTHKa , ynpaBlIeHHNE MEXaHUYECKOW CHUJION U IBU’)KEHHEM, CO3/1aBa€MO€ IPUMEHEHHEM
CXKATOTO Ta3a. CM 2UOPABIUKA .

DK30CKeJET C 3JIEKTPONIPUBOJIOM - 3TO HOCUMas MOOUJIbHAS MallliHA, KOTOpast 00ecreynBaeT
JNBHKEHUS KOHEYHOCTEN C MTOBBILIEHHOW CUJIOW U BBIHOCIMBOCTBIO.

Oproneanyeckre poOOTHI MPEACTABISAIOT CO0O0M MPOrpaMMHUpyEeMble MAaHUITYJISITOPBI U
YCTPOMCTBO JJIs1 OTCYTCTBYIOIIMX KOHEUYHOCTEH YETIOBEKA. [4]

JIMCTaHIIMOHHBIA MaHUIYIATOPMaHUITYIISITOPOM IO HENOCPEACTBEHHBIM KOHTPOJIEM YEJIOBEKA,
4aCTO UCHOJIb3YIOTCS Al paOOThI C OIIACHBIMU MaTepHallaMH.

PoGonaBT - npoekT pazutus, npoBoauMeiii HACA 11t co3ganust po60TOB-TyMaHOHIOB,
CIIOCOOHBIX UCIOIb30BATE KOCMUYECKHE HHCTPYMEHTHI U pad0TaTh B AaHATIOTUYHBIX CPEax C
MOAXOIALIMMH ACTPOHABTAMHU.

CepuiiHbIif MAaHUITYJISITOP - IIAPHUPHO-COUIICHEHHBIH POOOT MIIM MAaHUITYJISITOP
COOHOUTIOCIIENOBATEIBHON KHHEMATHYECKOMN [ENBIO MCIIOJIHUTEIBLHBIX

MEXaHU3MOB. Cf napaiienbHblli MAHURYIAMOP .

CepBuCHBIE POOOTHI - TO MAIINHBI, PACIIUPSAIOLINE YETOBEUECKUE BO3ZMOKHOCTH. [4]
CepBonpuBo , ABUTaTelb, KOTOPBIM IEPEMEIIAETCS U MOAAEPKUBAET 3aJaHHOE MTOJIOXKEHUE 110
KOMAaHJI€E, a HE IIOCTOSHHO JIBUYKETCSI.

CepBomexaHu3M ABTOMaTHYECKOE YCTPOMCTBO, HCHOJIB3YIOIIEe OOHAPYKUBAIOLIYIO OIIHOKY
OTPULIATENIbHYIO 00OPATHYIO CBA3b JUIsl KOPPEKTUPOBKU pabOThl MEXaHU3MA.

Enunas Touka ynpasieHus: Bo3M0OXXHOCTB yrpaBiisiTe poOOTOM TakuM 00pazoM, YTO
MHULMAPOBAHUE UM JBH)KEHUE POOOTa U3 OAHOTO UCTOYHMKA YIIPABJIEHUS BO3MOKHO TOJIBKO
U3 3TOr0 UCTOYHHUKA U HE MOXKET ObITh OTMEHEHO M3 IPYroro HCTOYHUKA. [4]

VYrpaBneHue MeUICHHOW CKOPOCThIO PesknM ympaBieHus: ABMKEHHEM po00Ta, P KOTOPOM
CKOpOCTh po00Ta OrpaHudeHa, YTOOBI Y JIt0JIei OBIJIO JOCTATOUYHO BPEMEHH, YTOOBI IPEKPATUTh
OIacHOE JIBUKEHHUE WIN OCTAaHOBUTH po0OTa. [4]

Po6ot-3mest KommoHeHT poO0Ta, HAIOMHHAIOIIH HIyHaIbIE UK X000T CIIOHA , B KOTOPOM
UCIOJIb3YETCs] MHOKECTBO HEOOJIBIIMX UCIIOJHUTEIbHBIX MEXaHU3MOB , 00€CIIEUMBAIOIINX
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HEMpPEephIBHOE KPUBOJIMHEHHOE JBUKEHIE KOMIIOHEHTA POOOTa C MHOXKECTBOM CTETICHEH
cB000/161. OOBIYHO TO MPUMEHSIETCS K pOOOTaM-3MESIM , KOTOPBIE UCITOIB3YIOT ATO KaK THOKUMA
Manumnysatop. bonee peakoe mpuMeHeHue - podoT-3Mest , TIIE BECh POOOT SIBIISIETCSI MOOUIBHBIM
Y TIOXOKHM Ha 3M€eI0, YTOOBI MOJIYYUTh TOCTYI Yepe3 y3Kue MPOCTPaHCTBA.

IITaroBwlil ABUTraTENb

[TnaTdopma Crroapra [ToasuxHas miaaTdopma, UCTIOIL3YIONMIAs MECThINHEHHBIX TPUBOIOB,
MO3TOMY TakKKe u3BecTHa kakHexapod.

ApXUTEKTypa MOTYMHEHHS] APXUTEKTypa poOO0Ta, HCHOJB3YIOHIasi MOAYJIbHYIO BOCXOISIIYIO
KOHCTPYKIHIO, HAYMHAA ¢ HAUMCHCC CJIOKHBIX MOBCACHYCCKUX 3a1ay.

Xupyprudeckuii poOoT , TUCTAaHIIMOHHBINA MaHUTTYJISITOP, UCTIONBb3YEeMBIN JJISI XUPYPTHHI
3aMOYHOM CKBaKUHBI

PoGotoTexHuka post BKIItoUaeT B ¢e0s1 OOJIBIITOE KOJIMUECTBO B OCHOBHOM MPOCTHIX (PU3UUIECKUX
po6oToB. X neiicTBUst MOTYT OBITH HalpaBJIeHbl HA BKJIIOUYEHHE AIMEPIKEHTHOTO

MTOBEICHU S, HAOIIOJaEMOT0 Y COITUATBHBIX HACEKOMBIX ( MHTEJUICKT POs ).

Synchro

Pexum o0yuenuss CocTosiHUE yIpaBiIeHuUs, KOTOPOE TO3BOJISIET T€HEPUPOBATh U COXPAHSATH
TOYKH MO3ULIMOHHBIX TaHHBIX, MOJIYYEHHbIE MPU MEpPEeMEICHIN MaHUITYJIATOpa poOoTa Mo
TPACKTOPUU MPETIOIAraeMbIX ABUKCHUIA. [4]

Tpu 3akoHa pOOOTOTEXHUKH , TPUAYMaHHbBIE TTHcaTeneM-panTacToM McaakoMm A3UMOBBIM ,
SIBIISTFOTCS OJTHAM U3 TEPBBIX CEPbE3HBIX PA3MBIILICHUI

00 ATHYECKUX U POOOTOIICUXOJIOTHUYECKUX ACTIEKTaX POOOTOTEXHHUKH.

Hentp nncrpymenta (TCP) Hauano cucreMpl KOOpAMHAT MUHCTPYMEHTA. [4]

Kytkas nonuna. [Ipennonaraemas 30Ha, B KOTOPOU NOBEACHHUE U BHELTHUM BUJI TYMaHOUTHOTO
poboTa HAYMHAIOT MPUOJIMKATECS K TIOBEACHUIO U BHELITHEMY BUly PEaIbHBIX JIO/EH, HO BCE
€Il11e OTCYTCTBYIOT )KU3HEHHO BAJKHBIE DJIEMEHTBHI, BILJIOTH 10 TOT'0, YTO 3T UMUTUPOBAHHBIE
JEeUCTBUS WM U300paXKEHNUs BBI3BIBAIOT OTBPALIECHHUE.

Unimate , nepBblif cepuitHbIA TPOMBIIIIICHHBIH po6oT , 1961 rox.

Waldo , paccka3 Pobepra XaitnnaiiHa , 1aBiivii Ha3BaHUE MOMYJIIPHOMY IIPO3BUILY yIaTICHHBIX
MaHUIYJIATOPOB .

[aratommii po6oT , poOOT , CHOCOOHBII MepeBIKEHHUIO TT0 X0b0e . M3-3a TpyaHOCTEH ©
PaBHOBECHEM JIBYHOTHE IIIararoiire poOOThI 10 CHX MOP ObUTH PEIKOCTHIO, U OOJBITMHCTBO
IIararIuX poOOTOB UCIOIH30BAIH MOXOJIKY, TOXO0KYIO Ha HACEKOMBIX, HAa HECKOJIbKUX JIarax.

Touka HyneBOro MomeHTa. To4yka HyJ€BOr0O MOMEHTA - 3TO KOHLIENLHSI, CBA3aHHAS C JTMHAMUKON
Y KOHTPOJIEM NEPEIBUKEHUS Ha HOTax, HallpuMep, JJIsi TyMaHOUIHBIX pob6oToB. OH onpezenser

TOYKY, OTHOCUTEJILHO KOTOPOH CHJIa AMHAMUYECKON peaKUU IIPU KOHTAKTE CTYIIHU C 3eMJIEH HE
CO37Ia€T MOMEHTA, TO €CTh TOUKa, B KOTOPOU o011as cwia naepuuu pasHa 0 (Hy:ro).

3MIIL. Cwm. «Touka Hy€BOrO MOMEHTAY.


https://www.wigi.wiki/wiki/ru/Snake-arm_robot
https://www.wigi.wiki/wiki/ru/Snakebot
https://www.wigi.wiki/wiki/ru/Stepper_motor
https://www.wigi.wiki/wiki/ru/Stewart_platform
https://www.wigi.wiki/wiki/ru/Glossary_of_robotics#Linear_actuator
https://www.wigi.wiki/wiki/ru/Glossary_of_robotics#Hexapod
https://www.wigi.wiki/wiki/ru/Subsumption_architecture
https://www.wigi.wiki/wiki/ru/Bottom-up_design
https://www.wigi.wiki/wiki/ru/Bottom-up_design
https://www.wigi.wiki/wiki/ru/Robotic_surgery
https://www.wigi.wiki/wiki/ru/Glossary_of_robotics#Remote_manipulator
https://www.wigi.wiki/wiki/ru/Minimally_invasive_surgery
https://www.wigi.wiki/wiki/ru/Minimally_invasive_surgery
https://www.wigi.wiki/wiki/ru/Swarm_robotics
https://www.wigi.wiki/wiki/ru/Emergent_behavior
https://www.wigi.wiki/wiki/ru/Emergent_behavior
https://www.wigi.wiki/wiki/ru/Swarm_intelligence
https://www.wigi.wiki/wiki/ru/Synchro
https://www.wigi.wiki/wiki/ru/Glossary_of_robotics#cite_note-osh-4
https://www.wigi.wiki/wiki/ru/Three_Laws_of_Robotics
https://www.wigi.wiki/wiki/ru/Isaac_Asimov
https://www.wigi.wiki/wiki/ru/Ethics
https://www.wigi.wiki/wiki/ru/Psychology
https://www.wigi.wiki/wiki/ru/Glossary_of_robotics#cite_note-osh-4
https://www.wigi.wiki/wiki/ru/Uncanny_valley
https://www.wigi.wiki/wiki/ru/Unimate
https://www.wigi.wiki/wiki/ru/Glossary_of_robotics#Industrial_robot
https://www.wigi.wiki/wiki/ru/Waldo_(short_story)
https://www.wigi.wiki/wiki/ru/Robert_Heinlein
https://www.wigi.wiki/wiki/ru/Glossary_of_robotics#Remote_manipulator
https://www.wigi.wiki/wiki/ru/Glossary_of_robotics#Remote_manipulator
https://www.wigi.wiki/wiki/ru/Walking_robot
https://www.wigi.wiki/wiki/ru/Motion_(physics)
https://www.wigi.wiki/wiki/ru/Walking
https://www.wigi.wiki/wiki/ru/Biped
https://www.wigi.wiki/wiki/ru/Zero_Moment_Point




Kanennapublii yueOHbIi rpadguk

Mpunoxenne 1

No Mecsng Yucno Bpewms mpos. 3aH. ®dopma Kon-Bo wacos Tema 3ansiTus Mecto dopma KOHTPOJIS
n/n 3aHATHU TIPOBEICHUS
Pasznen 1. BBoaHoe 3aHsATHE
1 CEHTS0pb JIEKIIUST 1 OO6mue cBeaeHus 0 pOOOTOTEXHUKE, Y4eOHsbrit YcTHBIH ompoc
BHJBI POOOTOB, 00JIACTH IPUMEHEHUS KaOWHET
Paspgen 2. «MexaHuKa. NpocTble mexaHn3mbl»
2 CeHts6p Jlexuus 1 OcHOBbI MexaHUKW. MalunHa, VYueOnbIit YcTHBIH ompoc
b MeXaHu3M, 3BeHo. OnpeaeneHus, KaOWHeT
Ha3Ha4YeHWe, OCHOBHbIE TUMbl.
3 CeHTsi0p IpakTryeckas 1 OCHOBHbIE TUMbI NPOCTbIX MEXAaHU3MOB: YueOHbIit AHanu3 negarora o
b pabota pblYaKHble, KysauKoBble. CXembl, KaOuHeT pe3ynbraTaM
npuUHUMN gencrema, obnactob IIPAKTHYECKOH paboThI
npumeHeHua. UccnegosaHune paboTbl
PbIYaXKHOIo MexaHM3Ma
4 CeHts6p IIpakTuyeckas 1 MNepeaaToyHble MeXaHU3MbI. VYueOHbIit AHanu3 nenarora 1o
b pabota Knaccudpukauma nepeaaTouHbIX KaOMHET pe3yipTaTam
MexaHu3mMoB. CxeMbl, NPUHUMN paboTbl. IPaKkTH4ECKOH paboThl
WccneposaHue paboTbl MexaHW3Ma
3axBaTa
5 OxTs0pB [pakTryeckas 1 CTpyKTypHble GOpMy/bl MEXAHNU3MOB, YueOHbrit AHanu3 negarora 1o
pabota CTPYKTYpPHas KnaccuduKaumsa naockux KaOMHET pesyipTaTam
PbIYaXKHbIX MeXaHU3MoB. MccnepoBaHue IPaKkTH4ECKOH paboThl
paboTbl napannenorpammHoro
MeXaHn3ma
6 OkTs0pB Jlexuus, 1 KnHemaTMKa nepesaToyHbix YueOHbrit Ormpoc, ananus
IMpaKTU4CCKas MeXaHMU3MOB, NepesaToyHble KaOuHET neaarora o
pabora OTHOLLEHMA B NPOCTOM MeXaHU3Me. pesyipTaram
UccnepgoBaHne mexaHuama Yebbiwesa. IIPaKTHYECKOH paboThI
Paznen 3 «Mexanuka. CJ10:kHBbIe MEXaHU3MBI»
7 OkTs0pB Jlexius 1 Kunemartuka nepenaTouHbIxX VuebOublit AmnHanu3s nemarora mo
MEXaHU3MOB, IepETaTOYHBIX KaOWHeT pe3yibpTaTamMm
OTHOILICHUH B CJIOKHOM MEXaHU3ME. MIPaKTUIECKON pabOTHI
8 OkTa0ph TIpakTudeckas 1 HccnenoBanue paboThl CTOMOX0.1A Y4eOHsbrit AHanu3 nenarora 1mo
pabota YeobbImieBa KaOWHET pe3yJIbTaTamMm




NPaKTHYECKOH pabOThI
9 Hos16pb [pakTryeckas 1 MUccnenoBaHue pblYaXkHOro MeXaHM3ma YueOHbrit AHanu3 neparora o
pabota PobepTca. UccnepoBaHme pbluaXKHOro KaOMHET pesynpTaTtaM
MexaHun3ma dBaHca HpaKTH'—IeCKOﬁ pa6OTBI
10 Hos6pb IIpakTudeckas 1 3y6uarsie nepeaadn. THrbl, 006JacTH Y4eOHsbrit AHanu3 nexarora 1o
pabota npuMmeHenus. MccienoBanre paboTh KaOWHET pe3ynbTaTtam
IUTMHAPUYECKOTO PEIyKTOpa MIPAKTHIECKOI paboThI
11 Hos6pb Jlexnus 1 3y0uartkie nmepeaadn, OCHOBHBIC Y4eOHsbrit Ompoc
TEOMETPUIECKUE SJIEMEHTHI M PACUETHEIC KaOWHeT
COOTHOUICHHS
12 Hos6ps Jlexnus 1 OpUKIUOHHBIE IIEpelaul, CXeMa, VYueOHbIit Omnpoc
NPUHOUI PaOOThI, KJIacCUPUKALMS, KaOuHeT
MIPUMEHEHNE, KHHEMaTHKa, pacyer.
UYepBsiuHbIC TIEpeIavM, CXeMa, THII,
OCHOBHBbIE ITapaMeTPhl U COOTHOLICHHUSL.
13 Jexadpn IIpaxTuyeckas 1 HccnenoBanue paboThl 4EPBIYHOTO VYueOHbIit AHanus nejarora no
pabota penykropa KaOWHET pe3ynbTaTtam
MIPaKTUIECKON pabOTHI
14 JlexaOpb Jlexnus 1 PemenHbIe mepenaun, CXeMbl, TPHHIIHIT Y4eOHsbrit Ompoc
paboThI, TUII peMHEH 1 00J1acTh KaOWHET
MIPUMEHEHN S, KHHEMAaTHKA, CHITBI 1
CHJIOBBIE COOTHOIICHUSI.
15 JlexaOpb IIpakTuyeckas 1 HccnenoBanue paboThl peMEHHOTO Y4eOHsbrit AHanu3 menarora 1o
pabora Mexanusma. [lommmmanku. Bunpst, KaOWHeT pe3ynbTaTamMm
KOHCTPYKIUS, TOCTOMHCTBA NPaKTHYECKOH pabOTHI
HeJocTaTku. Banbl u ocu
16 Jexabpn Jlexnus 1 Curnsbl, JefcTBYIOIUE B MAIIXHAX. VYueOHbIit Omnpoc
Omnpenenenue peakuuii B KaOWHET
KHHEMATUYECKHX Mapax, IPUBEICHIE
cuiibl 1 MOMeHTa. OCHOBHBIE THIIBI
MPOCTHIX MEXaHU3MOB: PBIYaXKHEIC,
Kyna4ykoBbie. CXeMBbI, IPUHITHIT
JIeHCTBHUSA, 00J1aCTh IPUMEHEHUSI.
Paznen 4 «Koncerpykrop LegoMindStorms TunoBbie Moae 1 podOTOBY
17 SuBapn TIpakTudeckas 1 Konctpykrop LegoMindStorms Y4eOHsbrit AHanu3 nenarora 1mo
pabora COCTABIISIONIIE JIEMEHTBI, METOBI KaOWHeT pe3ynbTaTamMm
cOoopku m3nenuii. KannbpoBka 1aT9ukoB MIPaKTUIECKON PabOTHI
JTATEHOCTH, CBETA, [[BETA,
IIPUKOCHOBCHHUS




18 SuBaps IIpaxTuyeckas 1 HccnenoBanue paboThl ABUTATEINS VYueOHbIit AHanus nejarora no
pabora pobota. MccnenoBanue paboThl JaTunka KabuHeT pesynbTaram
IIBETA. MIPaKTUIECKON pabOTHI
19 SuBapn IIpakTudeckas 1 C6opxka ryceHUIHOTro poboTa 1o Y4eOHsbrit AHanu3 nenarora 1mo
pabota THTIOBOM CXEeMe KaOuHeT pe3ynbTaTtam
MIPaKTUIECKOU pabOTHI
20 SuBaps TIpakTudeckas 1 Coopxka KoJiecHOTo poOOoTa IO THITOBOM Y4eOHsbrit AHanu3 nexarora 1o
pabota cxeme. KaOuHeT pe3ynbTaTtam
MIPaKTUIECKON pabOTHI
21 Depaib TIpakTudeckas 1 Coopka poboTa aHAPOUAA IO THITOBOM Y4eOHsbrit AHanu3 nexarora 1o
pabota cxeme. COOpKa mararomero pooora mo KaOuHeT pe3ynbTaTtam
THUIIOBOH cXeMe NPaKTHYECKOH pabOThI
Pa3gen S «OcHoBEI NporpammupoBanns B cpeae LabView»
22 ®deBpaiib Jlexuus 1 3HaKOMCTBO CO CPEI0H CUMBOJILHOTO YueOHbrit Ormpoc
nporpammupoBanusi RoboLab. KabuHeT
Ha3nayeHnue nporpaMMHBIX OJIOKOB.
[TocTpoeHue IMHEHHBIX aJITOPUTMOB
23 ®DeBpanb Jlexnus 1 HccnenoBanue MMHENHHOTO alropuTMa VYueOHbIit Omnpoc
JBIKEHUS poboTa. Meton nepenayu KabuHeT
JTAaHHBIX TI0 O€CIIPOBOJHOMN TMHUH
niepenayu nanueix BlueTooth.
24 ®DeBpanb Jlexnus 1 ANTopuTMBI BBIOOpA CHCTBUS 11 VYueOHbIit Omnpoc
OJIHOM M MHOTHX aJIbTEPHATHB KaOHHeT
25 Maprt IIpaxTuyeckas 1 HccnenoBanue anropurma BeIOOpa VYueOHbIit AHanuz nejarora no
pabota JIEUCTBUS. AJITOPUTMBI OTTMCAHUS KaOuHeT pe3ynbTaTtam
LUKINYecKux nerictBui. MccnenoBanne MIPaKTUIECKOU pabOTHI
UKIAYECKOTO aJlTOPUTMa C
MIPEIyCIOBHEM
26 Mapt Jlexnus 1 AJNTOpPUTM aBTOHOMHOTO JIBH)KCHUS Y4eOHsbrit Ompoc
poboTa 1o 3aJaHHON TPAeKTOPHH, KaOuHeT
COCTaBJICHHOHM OTPE3KaMH NPSIMBIX.
27 Mapt IIpakTuueckas 1 HUccnenoBanue aBTOHOMHOTO JBUKECHHUS AHanu3 neaarora 1o
pabora po0oTa 10 3alaHHON TPAEKTOPHH, YueOHbrit pe3yabpTaTaM
COCTaBJICHHOHM OTPE3KaMH IPSIMbIX. KaOWHeT MPaKTHYECKOH pabOThI
AJNTOPUTM aBTOHOMHOTO JIBUKEHHS
po0boTa 1o criMpam.
28 Maprt ITpakTryeckas 1 HccnenoBaHue anropurMa JBUKEHUS YueOHblit AHanu3 nejarora no




pabora po0OoTa O TPAEKTOPHU «3MEUKa)» KabuHeT pesynbTaram
NPaKTHYECKOH paboThI
29 Arnpenb Jlexmus 1 AATOpUTMIBUKEHUS 110 JIMHUU C OJHUM YueOHbIit Omnpoc
ITATYUKOM CBETA. KaOWHET
30 Arpernb IIpakTudeckas 1 HccnenoBanue anropuTMa JIBHKCHHS Y4eOHsbrit AHanu3 nenarora 1mo
pabota poboTa 1Mo JIMHUU C OJHUM JTATIHKOM KaOWHET pe3ynbTaTtam
CBeTa MIPaKTUIECKOU pabOTHI
31 Arpernb Jlexnus 1 ANTOPUTM JIBUKCHHS I10 JINHUU C IBYMS Y4eOHsbrit AHanu3 nexarora 1o
JATIYNKaMH CBETA. KaOWHeT pe3ynpTaTamMm
MIPaKTUIECKON pabOTHI
32 Arpenb TIpakTudeckas 1 HccnenoBanue anropuTMa JIBHKCHHS Y4eOHsbrit AHanu3 nexarora 1o
pabora po0oTa 1O JIMHKY € ABYMSI JaTYNKaMU KaOuHeT pe3ynbTaram
cBera. M3yuenue crocoba MPaKTHYECKOH pabOThI
JHMCTaHIMOHHOTO YIIPaBJIeHHUsI pOOOTOM
1o OECIPOBOTHOW JINHUH
Pa3gen 6 «OcHOBBI NPOECKTHOM NeSITEIbHOCTID)
33 Mait IIpaxTuyeckas 1 TBopueckas AeATENbHOCTh U TBOPUECKUI VYueOHbIit AHanus nejarora no
pabora npoekT. OOBEKT NPOEKTUPOBAHMUSL. KabuHeT pe3ynbTaram
OreHKa BO3MOXHOCTEH AJIst €ro MPaKTHYECKOH pabOThI
BBITIOTHEHUSI
34 Maii Jlexnus 1 [Tyt moucka uHPpOpMAIUH. Y4eOHsbrit Ompoc
Moaenuposanue u nuzaiiH. Kpurepuu KaOWHET
BEIOOpA MOAETH ISl TPOEKTHPOBAHHSL.
[TmaHMpOBaHHE TEXHOJIOTHYECKOTO
nporiecca. PazpaboTka TeXHOJIOTHYECKOM
JIOKYMEHTAIIUHN
35 Maii Jlexnus 1 IIporecc N3roTOBICHUS U3ACTHSL. Y4eOHsbrit Ompoc
Texuonorus coopku. OueHKa CTOMMOCTH KaOuHeT
N3/EIHS ¥ €r0 YKOHOMHUYECKOM
3¢ peKTUBHOCTH AJIrOPUTMBI BEIOOpa
JIEHCTBUS AJISL OTHOM U MHOTHUX
ANBTCPHATHB
36 Mait IIpaxTuyeckas 1 3amura NpoeKTa, NoABeIeHHE UTOTOB VYueOHbIit 3amura NpoeKTa
pabota KaOWHET







IIpunoxenne 2
MeToauveckue pa3padoTKi NPAKTHYECKUX PadoT
[Ipaktuueckass pabora Nel «Usroromnenue monenu «Kartamynera» U3 Aetanen
KOHCTpyKTOpa Lego»
[lenb: HU3rOTOBJIEHHUE PBIYAXKHBIX MEXAHU3MOB W3 JCTAIEd KOHCTpykTopa Lego,

WCCIICIOBAaHNE BETMYMH HATPY30K JJIS PA3IMYHBIX KOHPUTYPALUNA PHIYaros.
Oo6opynoBanue: 6a3oBbiiiHa00p Lego Mindstorms Education EV3.
XoJ paboThI:

B 9TOM 3aJaHNUHN HCO6XOI[I/IMOHOCTPOI/ITI) u HUCIIBITATh MOACIIN, B
KOTOPBIXUCITIOJb3YIOTCA:

* Ppruaru nepsoro poxna
J11s BBIOJTHEHUS 3TOTO 33JaHUSI YISHUKH TOJKHBI 03HAKOMHUTBCS CO CIIOBAPHKOM
aKTUBHOM JIEKCUKH, KaCalOIUMCS PHIYaroB:
* Och BpauieHus
* [ 'py3
* Cuna
Ecnu yueHuKu pasblie paboTanyd ¢ NPUHIMIUAAIGHBIMA MOJENSMH, OHU YK€
HaOIrO1aIN
3a pblYaraMd M O3HAKOMMJIUCHh C TEPMHHAMHU, HEOOXOIMMBIMH I BBIITOJHEHHS
3TOTO
3aganus. Ha naHHOM »Tame cTaHOBHUTCS Jierye AenaTh MPOTHO3bl HA OCHOBAaHUU
CAeNaHHBIX  paHee  HaOmogeHuil. Ecim  ydyenukum He  pabotanu ¢
NPUHIUITHATHHBIMU
MOJIEJISIMH, TOTJa TOHAJO00UTCS TOMOTHUTENBbHOE BpeMsi, HallpuMep, YTOObI
MO3HAKOMHTD UX C UCIOJIb3YEMbIMH TEXHUUECKUMH TEPMUHAMHU U OOBSICHUTH UX
3HaYEHHE.

1. TlocTpouTh KaTtamyneTy, CI€Ays BUAECO HHCTPYKIUH.

Korna Oyaere karamylbTUpOBAaTh PE3UHOBYIO HIMHY, MOJOXHUTE PYKy Ha OIHY
CTOpPOHY KaTamyibThl. Bo m30exaHHe HECHYaCTHOTO ciyyasi yOeauTech, 4TO BECh
KJIACC 3HAET, B KAKOM HAIPaBJIEHUHU OyAET CTPEsATh KaTamyJbTa.

OtmeThTe 351eMeHTsl Moenu. [IpoBennuTe TMHUY OT CII0B K MOJEIIN.



[Ipuaymats npaBuiia Urpsl, B KOTOPYK MOKHO UIPATh, UCIIOJb3Ys KAaTaIlyJIbTYy.
* B uem cocTout 1ienp urpsr?
* Y TO NpOHCXOAHNT, ECIIM BBl HE ITONIAAACTE B LIEIIb.
* CKOJIBKO Y BAaC €CTh ITONBITOK?
* YTO HYXHO JUIsl TOTO, YTOOBI BHIUTPATh.
» Kak cnenath Tak, 4TOOBI Ballli MpaBUJIa BHITTOIHSIN?
HapucoBate pasHble 3HAaKOMblE MAalIMHBI W MEXAHU3MBL, B KOTOPBIX
VICIIOJIB3YIOTCS PBIYArH.
2. BeiBog.
[IpakTuueckas padora No2 «M3rotopieHne MexaHu3Ma 3axBaTta U3 JeTajei
KOHCTpyKTOpa Lego»
[lenb: M3roTOBUTH MEXaHU3M 3axBaTa U3 JeTalled KOHCTpykTopa Lego. M3meputs

CHJIBI 3aXBaTa U (YHKIIMOHHUPOBAHUS MEXaHU3Ma 3aXBara.
Ob6opynoBanwue:6a3oBeritHadbopLegoMindstormsEducationEV3.
Xon paboTshl:
1. IMocTpouTts MEXaHHU3M 3aXBara, CIEIyss HHCTPYKIIUU
¥ Al
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BriBos.

[Tpaktruueckas pabora Ne3 «M3rotoBieHre KOHCTPYKIMM MapaiieIorpaMMHBIX
MEXaHU3MOB U3 JieTajel KoHCTpyKkTopa Lego»

[enb: coOpaTh MOOUIIBHBIN MAaHUTTYJIATOP, UCTIOIb3YSI HHCTPYKIIHUIO.
O6opynoBanue: 6azoBbiiiHab0p Lego Mindstorms Education EV3.

XoJ paboThI:

Jl71st onvcaHust yCTpOMCTBA MOABEMHOTO MEXaHU3Ma HaM MTOHAI00STCSl 3HAHUSI U3
LIKOJIBHOTO Kypca reoMeTpun. TakoMy yCTPOMCTBY MOXKHO HAaWTH CIIELIMAIBHOE
HA3BaHUE — MMapaJJIeIOTPaMMHBIA MEXaHU3M.

B C

A " ¥ D

Yro Takoe napamienaorpamm? ITo miockas Gurypa, y KOTOpoi mpoTHBOMOI0KHbIE
CTOPOHBI PAaBHBI U MapaljIeNIbHbI, a TAKKE PABHBI POTUBOIIOJIOKHBIE YTIIBI.

Ecnu mocMOTpeTh Ha pUCYHOK U Ha MOJIEIb MaHUITYJIATOPa B JAHHOW MHCTPYKIUH,
ToctopoHa AB OyzeT HemoABMKHA OTHOCUTENBHO TeJeKKH, cropoHa BC
MIOBOPAYMBAETCAOOIBIIMM MOTOPOM OTHOCUTENIBHO BepiinHbl B, a k cropore CD
AKECTKO KPENUTCsI 3aXBaTHA CPETHEM MOTODE.

CoBepw moayneHyto pobonnatdopmy MPN-B1 v ycTaHOBW MOAYNL C

YCTaHOBY Ha pamy C ZaTurkami Banky Ha 7 mogyned
AaTYMKAMK yseTa




Mpukpeni ABe 6ankut Ha 15 Mogynei

TpH YepHbIX LTUGTa NOHAAOBATCA ANA KpenneHa BoNLLIOTO MoTopa EV3

Vs

15M

Ny < ﬂgﬂ"»“
VCTaHOBM ABOMHSIE WTNGTEI

Haunen coBUpaTs MaHUNYNSTOp € 6OA6LIOMS MOTOPa

- ) b
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Mpukpenin MoTop K 6noky EV3

ﬁ,ﬂ‘

LTI Thi GEXEBOro 11 CBPOT0 LBETa HYXKHEI AR LIAPHUPHOID CORAUHEHNA
netaneii

2

KpenneHne KpynHeIM NNaHoM:

CoBepu 3aXBaT Ha CPEAHEM MOTOPE, NOAXOAALIMIA AR PELUEHMA 33434M

3axear HyxHo 4opaboTath. Mpuctyniam
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9 ‘. -
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HYXHO yCTaHOBUTS Banki B TakoM napsake

12
10 :
x 2
\ ]
1M
YcTaHoBK ABa YepHBIX GUKCATOPA.

Tenepb BepxHre 6anku BYAYT BPALLATLEA BMECTE C OChI0 W 3YBUaTbIM
konecom

1

Cobepu sybuaTyto Nepeaaqy W YCTaHOBI PyHKY ANA BPALLEHWA MexaHM3Ma

OcTanock cobpate MEXHW3M NOALEMHUKA, B OCHOBE KOTOPOTD ASXAT
napannenorparm




Mpukpens saxsar

Brisog.
[IpakTuueckas padbora Ned «Koncrpykuus «Kapycenb»
Henb:M3roToBnenre pa3iUuHbIX KOHCTPYKIHUM TMEpEeIaTOYHbIX MEXAHU3MOB H

UccleoBaHue X paboTel. CpaBHEHHE TEOPETUUECKIX PACCUNTAHHBIX MapaMeTpOB
C u3MepeHHbIMH. M3roTtoBieHHMEe MPOCTHIX MeXaHW3MOB YeObllieBa U
UCCIIEIOBAaHUE UX PAOOTHI.

Ob6opynoBanue: 6a3ossiitHabopLegoMindstormsEducationEV3.

XoJ1 paboThI: U3rOTOBUTH KOHCTPYKINIO «Kapyceby, HCIob3yst HHCTPYKIIHIO 110
cOopke.




Brisog.

[TpakTudeckas padora Ne5 «VMccnenopanue «cronoxonaadeOnIeBay

Ilens: M3roToBaeHNE MEXaHM3Ma Ha OCHOBE MexaHu3Ma UeOnlena.
O6opynoBanue: 6azoBbiiiHab0p Lego Mindstorms Education EV3.

XoJ paboThI:

[TocTpouTth Mexanu3Ma «cronoxoa UeOsleBay, UCTIOIB3YI0 BHIEO HHCTPYKITHIO.
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