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Kparkas anHoTanus
JomnonnurensHas o0mieoOpazoBaTenbHas 00IIepa3BUBAOIIAs [POrpaMMa TEXHHUYECKOH
HanpaBlieHHOCTH «PoOoTOTeXHHMKa» BKIIOYaeT B ceds 3 Temarmyeckux wmoxayis. [Iporpamma
HaIpaBlieHa Ha NPUOOpPETEeHHE YYalIUMUCS HaBBIKOB padOThI C YCTPOHCTBAMU poOOTAaMU U HUX
TEXHUYECKUMHU JIAHHBIMHU.
JlaHHas mporpamMma IO3BOJIUT MOBBICUTh YPOBEHb 3HAHHMM JI€T€ B TaKOW MHTEPECHOM M
BBICOKOTEXHOJIOTHYHOH chepe Kak poOOTOTEXHHKA.

IHosicHuTeIbHAA 3aMIHCKa

Hanpagnennocms 1ONONTHNATENIBHON 00111€00pa30BaTeNbHOM 001epa3BUBAOLIEH TPOrpaMMBbl
«PoboToTeXHNKa» TEXHUYECKAS.

Axmyanvsnocms JAHHOM TPOrpaMMbl O0YCIIOBJIEHA OBICTPHIM PAa3BUTHEM U IPUMEHEHHEM
TEXHOJIOTUI pOOOTOTEXHUKH B 00pa30BaHUM U BO BCEX 00IACTAX MHKECHEPUU U TEXHOJIOTHH.

[TporpaMma MOXKET peaqTn30BbIBATHCS ¢ 00YUYAIOIIMMUCS ¢ OIPAaHUYEHHBIMU BO3MOXXHOCTSIMU
3/10pPOBBA.

Hoeu3na 1anHOW TONOJIHUTEIBLHOW 00pa30BaTENbHON MPOrpaMMBbl 3aKJIIOYAETCS B TOM, YTO
1o (hopMe opraHu3anuu 00pazoBaTeIbLHOIO MpoLecca OHa ABISAETCS MOIYIbHOM.

Omauyumensvnoit  0COOEHHOCMbBIO  TIPOTPaMMbl  SBJIIETCS ~ MWCIIOJIB30BaHHE B
00pa3oBaTeIbHOM IpoLecce 0OIBIIOr0 MHOT000pa3ts COBPEMEHHbBIX TEXHUYECKUX YCTPOICTB, YTO
MO3BOJISIET CAETATh Mpolecc o0ydeHHsI He TOJBKO spue, HO M HarjisaHee u nHpopmaTtusHee. [lpu
JEMOHCTpAllMM  BO3MOXHOCTEH HMMEIOLIMXCA YCTPOMCTB  HCIOJIB3YIOTCS  MYJIbTUMEIUNMHBIE
MaTepHalbl, WUTIOCTPUPYIONINE MPOTEKaHUE PA3TUYHBIX (PU3MUECKUX MPOLECCOB, YTO IMOBBIIIACT
3aMHTEPECOBAHHOCTh  OOYyYalOIIMXCS B M3YYEHMHM  €CTECTBEHHOHAYyYHBIX  JUCLMIUIMH.
Hcnonp3oBaHue npu 0O0y4eHMM “OTKPBITOrO” MPOrPpaMMHOIO  OOECleyeHUs IO3BOJIET
o0yyaromuMcsi cBOOOJHO HCIHOJb30BAaTh €r0 Ha CBOMX JOMAIIHHUX YCTPOMCTBAaxX, 4TO B Cilydae
TPYAOYCTPOHCTBA TO3BOJHUT JIETKO TMEPEUTH K paboTe ¢ NPONPUETAPHBIM  (3aKPBITHIM)
IPOTrpaMMHBIM 00€CIIEYeHHEM, HCII0JIb3YEMbIM B KOHKPETHOM YUPEKACHUU.

B nmanHyr mporpamMmy BBEJIEH PETMOHAIBHBIM KOMITIOHEHT. Psj TeM paccMmarpuBaercs: Ha
nprUMepe JOCTHKEHUHM HayKH U TEXHUKH poaHoro kpas (Camapckast 061acTb).

Iledazocuueckaa yenecoodpaznocmey TPOTpaMMbl 3aKIHOYAETCd B TOM 4YTO, OHa SIBISETCS
LIEJIOCTHOM 1 HEeTIPephIBHOM B TE€YEHUH BCETO Mpoliecca 00yUYeHHUs, M MO3BOJISET 00yJaroUMMCsl 1ar
3a [IaroM pacKkpbIBaTh B ce0€ TBOPUECKHE BO3MOXKHOCTH M CaMO PEaJTN30BaThCS B C COBPEMEHHOM
MUDE.

I]env — 3an0XUTh OCHOBBI AITOPUTMHU3ALMY UIIPOIPAMMHUPOBAHUS C UCIIOJIb30BaHUEM poOOTa
LEGO Mindstorms NXT, Hay4uThHCIIOJIb30BaTh CPEACTBa MH(POPMAITMOHHBIX TEXHOJIOTHM, YTOOBI
IIPOBOAMTD UCCIIEIOBAHUS U PEeIIaTh 3aJa4l B MEXKIPEIMETHON AESITEIbHOCTH.

3aoauu:

Obyuarowue:
® TI03HAKOMHUTb C COBPEMEHHBIM YPOBHEM pPa3BUTHS TEXHUYECKUX M IMPOrPaMMHBIX
CpEeZACTB B 00JIACTH BUPTYAIbHOM U IOMOJIHEHHON peaIbHOCTH. ;
e 00yuuTh OOpalICHHIO C COBPEMEHHBIMH YCTPOMCTBAMHM BHUPTYaJIbHOM H
JIOTIOJTHEHHOM peabHOCTH.
e JaTh 0a30BBIE HABBIKM pabOTHI C COBPEMEHHBIMU MakeTaMu ucnonb3oBaHus LEGO-
KOHCTPYKTOpA.
Pazsusarowue:
® pa3BUBaTh NPOCTPAHCTBEHHOE BOOOpaXXEHHWE, BHUMATEIBHOCTh K JETaJSIM,
aCCOLMAaTUBHOE U aHAIIUTUYECKOE MBIIIJICHHE;
® pa3BUBaTh y OOYyYarOIIMXCS PAlUOHAIBHBIA TOAXOJ K BBIOOPY MPOrpaMMHOIO
UHCTPYMEHTApUS;
Bocnumuisaowue:



¢ MOTHMBHPOBATH YYAIIUXCS K HECTAHIAPTHOMY MBIIUICHUIO, HU300pETaTeNbCTBY H
WHUILIMATUBHOCTH NP BHITIOJIHEHUH [TPOCKTOB;
® [OJJICPKUBATH CTPEMJICHHUE K CAMOCTOSITEILHOMY IOBBIIICHUIO YPOBHS HABBIKOB
MPOrpaMMHUPOBAHUS, MOJEIUPOBAHUS U BU3yaIU3allMHM, HEOOXOIUMBIX IS
MOAJICpXKAHUS  KOHKYPEHTOCIIOCOOHOCTH ~ CHEIHaJIUCTa B~ COBPEMEHHOM
BBICOKOTEXHOJIOTHYHOM MHPE;
® TIOOMIPATH y YYAIIUXCsl MOTUBAIMIO K paboTe B (popmare «OT UaeH 10 3aKOHYEHHOTO
MIPOEKTa» Ha BCEX ATarax pa3paboTKU 3pETUITHOTO MYJIbTUMEINHHOIO KOHTEHTA.
Bospacm oemeii, yuacmeyrowux 6 peanuzayuu npozpammsl: 12-16 ner.
[leneBoii aynuropuell MPOrpaMMbI JOMOJHUTEIBHOTO OOpa3OBaHUs SBISIOTCS JIETH B
Bo3pacte oT 12 1o 16 ner, nposBistoImNUe HHTEPEC K pOOOTOTEXHHUKE.
Cpoku peanuzayuu npozpammol:
[Tporpamma paccuntana Ha 1 rog oOyueHus
Dopmbt 00yuenun:
Oecena,
HaOJIIOIEHNUH,
COpPEBHOBAHUM,
MPAKTUYECKUX 3aHITUH,
9KCIIEPUMEHTOB,
3aIUTHI TPOCKTOB
@Dopmbl opeanuzayuu 0esameabHOCmU: TPYIIoBas.
3ansaTus rpy1 npopoadarcs 1 pa3 B neaento o 1 yacy. OgHo 3aHsTHE JUIATCS 45 MUHYT.
Hanonnaemocms yuednwix cpynn: cOCTaBiseT 15 yenoBex.
Ilnhanupyemsie pezyromamoi:
Jluunocmmuwie:
- IOHUMAHHE AKTYaJIbHOCTHU U TIEPCIIEKTUB OCBOCHUS TEXHOJIOTUM Lego-KOHCTpyupoBaHUs;
— ¢hopMHUpOBaHKE y YUALTUXCS TOTOBHOCTHU K JaJIbHEUIIIEMY COBEPIICHCTBOBAHUIO B
JIaHHOM 00J1aCTH;
— (¢opMHUPOBaHNE OCO3HAHHOTO YBAXKUTEILHOTO OTHOIIIEHUS K APYTOMY YEIIOBEKY,
OCBOCHHE COLIMAIILHBIX HOPM U TIPABUIT,
- (hopmupoBanue 6ezonacHoro obpaza KHU3HU;
— YMEHUE NPOSBJISTH TUCIUILTMHUPOBAHHOCTH, TPYA0II00ME U OTBETCTBEHHOCTH 32
pe3yabTaThl CBOEH AEATEIbHOCTH.
Memanpeomemmnule:
IloznasamenvHule:
® yMEHHE MPOSIBJIATH TO3HABATEIBHYIO0 aKTHBHOCTH B TIPEIMETHON 00J1aCTH;

® YMCHHUC ACIIATh YMO3AKIIFOYCHUA U BBIBOJbI B CIIOBECHOM (bopMe;
¢ YMCHHUC BOCIIPOU3BOJUTSH 11O IMaAMATU I/IHq)OpMaI_II/IIO, H6‘06XOI[I/IMYIO JJI peIICHUA yqe6H0171
3aaa4Hu.

Pezynamusnvie:
® yMEHHUE CaMOCTOSITEJIbHO U B COTPYAHUYECTBE C M€1arOroM CTaBUTH LIEJIU U 33]1a4l

JIEATEIbHOCTH;

e yMEHUE IIPOSIBIIATh NO3HABATEIBHYIO HHUIIMATHUBY, IIJIAHUPOBATh, AHAIM3UPOBATH U
KOHTPOJINPOBATh ACATENBHOCTD;

e yMEHHE CPaBHMBATh C ATAJIOHOM PE3YJIbTAThI JESATENLHOCTH (dyXOM, CBOEH).

KOMMyHuK(Zmu@Hble.'
® YMCHHUC OPraHU30BbIBATE COTPYAHUYICCTBO U COBMECTHYIO ACATCIBHOCTD C I€AAroroM nu

JPYTUMH YYalIUMHUCS, yMEHHE paboTaTh HHAUBUIYAIbHO U B TPYIIIE;



® YMCHHUC C ,I[OCTaTO‘IHOI\/'I MTOJITHOTOM ¥ TOYHOCTBIO BbIpaXXaTb CBOW MBICJIU B COOTBETCTBUU C
3aga4aMi U YCIIOBUAMHU KOMMYHUKAIIUU,
® BJIaACHHC MOHOJIOTHYECKON 1 HHaHOFquCKOﬁ (bOpMaMI/I peun.

Ilpeomemnvle:
Moty IbHBIN PUHIUI IIOCTPOCHKS MPOTrPaMMBbI IIPE/IITOJIAraeT OMMCAHNUE P IMETHBIX

pE3yJIbTaTOB B KAXKJIOM KOHKPETHOM MOJYJIE.



YUEBHO-TEMATUUYECKHUM IVIAH

Ne HanmenoBanue tem Kon-Bo vacoB
1 Brenenue B kypc «Pobotorexnuka». Uto Takoe pooot? 1
2 «Pobotsl LEGO: oT npocTeimmix Mojeneil JonporpaMMHPyEMBIX» 1
3 Konctpykropsl LEGO Mindstorms, pecypcHblii HaO0p 1
4 Muxkpokommbiotep NXT 1
5 Hatunku NXT 1
6 CepomoTtop NXT 1
7 [Tporpammuoe obecneueHne LEGO® MINDSTORMS® Education 1

NXT (ITpakTrHueckoe 3aHsITHE)
8 O6mee 3aakomMcTBO ¢ nHTEpheiricom [10 LEGO Mindstorms NXT 1
9 [MTanmutpa komang (Common palette, Complete palette, Custom 1
palette). PaGouee moie

10 ITanens koHburypanuu. [lynpT ynpasieHus poOOTOM. 1
11 [TepBrIit pobOT M nepBasiiporpamma (IIpakmuueckoe 3anamue) 1
12 JBrxenus u noBopoTsl. Komanma Move. 1
13 Oco0eHHOCTH ABMKEHUS POOOTa MO NPSIMOKWU KPUBOM JIMHHSIM. 1
14 | Bocopou3sBeneHue 3ByKOB HYIIPABIEHUE 3BYKOM 1
15 JIBr>xeHue poOOTa C yabTpa3ByKOBBIM JATYHKOMHU JATYUKOM KACAHHS 1
16 Komanpa Distance. Hactpoiiku B maHenu KOHQUTypaluuu AJis 1

YIIBTPa3BYKOBOTO JaTYHKA.
17 Komanzga Touch. Hactpoiiku B nanennKoHPUTypauuu A AaT4uKa 1
KacaHwMsl.
18 Hemoncrpanus noaxmoueHus K NXT yiabTpa3ByKoBOro AaTyuka u 1
JTATYNKA KaCaHUs

19 O6Hapy>xeHrne poOOTOM YepHOH JUHHUH U BHKECHUEB/OJIb YSPHOU JIMHUN 1
20 | Komanga Light. [TpumeHneHne u HACTpOMKHU 1aTYUK OCBEIICHHOCTH. 1
21 | Ilpumepsl mporpamm Uit poOOTa, IBUKYIIETOCS BIOJIb YEPHOIH 1

JIMHHH.

22 | Ilpoekt «Tribot» .IlporpamMupoBanue u GyHKIMOHHPOBAaHUE poOoTa 1
23 | Hpoekt «Tribot» .IlporpammupoBanue 1 HYHKIMOHUPOBAHUE POOOTA 1
24 | Ilpoekt «Shooterbot». ITporpammupoBanue 1 pyHKIMOHUPOBaAHHE POOOTa 1
25 | Ipoekt «Shooterboty. [IporpammupoBanue U GyHKIMOHUPOBaHUE poOOTA 1
26 | Ilpoext «Color Sorter». [IporpammupoBanue u GpyHKIIMOHUPOBAHUE 1

pobora

27 | Ilpoext «Color Sortery». [IporpammupoBanue u GpyHKIIMOHUPOBAHUE 1

poboTta

28 | Ilpoekt «Robogatory. IIporpaMmmupoBanue U GyHKIHOHUPOBaHHE poOOTa 1
29 | Ilpoext «Robogatory. IlporpaMmmupoBanue U GyHKIMOHUPOBAHUE poOOTa 1
30 | KorcrpyupoBaHue po0oTa. 1
31 | IIporpammupoBanue podora. 1
32 Pemenne ommMImagHbIX3aJaHN 1
33 Pemenune onumnuagHbeIx3agalui 1

Hroro 33




Kpurepun oueHKH 3HAHUI, YMEHHH U HABBIKOB NIPH OCBOEHNH MPOrPaMMBbI

JInst Toro, 4TOOBI OLIGHUTh YCBOSHHE MPOTPaMMBbI, B TEUEHHE T'0JIa UCTIONIB3YIOTCS CIICIYIOIINE
METOZIbl JTMAarHOCTHKU: TECTUPOBAaHHE, 3allUTa IPOCKTOB, BBHIIOJHEHHE TBOPYECKUX 3aJIaHHUM,
ydacThe B KOHKYpCax, HabI0eHHUE.

[To 3aBepumicHUIO y4eOHOro IUIaHA KaXIOrO MOJYJs OLCHUBAHUE 3HAHUH IPOBOJMTCS
HOCPEICTBOM TECTUPOBAHHS, CO3JIAHUS U 3aLIUTHI IPOCKTOB.

YpoBEHb OCBOCHHS TPOrpaMMbl HKIKE CpenHero — peOEHOK oBnangen Menee udeM 50%

NPEIyCMOTPEHHBIX 3HAHUH, YMEHUN U HABBIKOB, UCTIBITHIBAET CEPhE3HBIC 3aTPYAHECHUS IIpU padoTte
C y4eOHBIM MaTEpUaAIOM; B COCTOSHUW BBIINOJHSTH JIMIIb MPOCTEUIIHNE MPAKTUYECKUE 3aJaHUs
nezjarora.

CpenHuii ypoBEHb OCBOEHHS MPOrpaMMbl — OOBEM YCBOCHHBIX 3HAHUH, NMPUOOPETEHHBIX

yYMEHUH U HaBBIKOB cocTaBisieT 50-70%: paboTaer ¢ yueOHBIM MaTepHaIOM C MOMOIIBIO Telarora:
B OCHOBHOM BBINOJIHSCT 33J[aHUsI HA OCHOBE 00pa3lia; yIOBIECTBOPUTEIBHO BIIAJICET TEOPETUICCKON
UHpOpMaIIKEH 110 TeMaM Kypca, YMEET MOJIb30BaThCs JIUTEPATYPOH.

YpoBeHb OCBOEHHS OPOrpaMMBI BBIIIE CpelHero — oOywaromwuiics oBiazen Ha 70-100%
NPEIYCMOTPEHHBIM TPOrPaMMOM y4eOHBIM TIUIaHOM; paboTaeT ¢ Y4YeOHBIMH MaTepuaiaMu

CaMOCTOSITENIbHO, HE MCIBITHIBAET OCOOBIX TPYAHOCTEH; BBINOJIHAET NPAKTUYECKUE 3a/JaHUs C
DIIEMEHTaMH TBOPYECTBA; CBOOOJHO BIAJIEET TEOPETUUECKOH HHpOpMamuend Mo Kypcy; yMeer
IPUMEHSTH [TOJIyYEHHYI0 HHPOPMAIUIO Ha MPAKTUKE.

@ opMBI KOHTPOJISI Ka4ecTBa 00Pa30BaTeIbHOI0 Mpouecca
e HaOIOIEeHUE
® TCCTHPOBAHHE
® BBHINOJHCHHUE TBOPUYECKUX 3a/IaHUN
e yyacTHe B KOHKypcaX, BUKTOPHHAX B T€UEHHUE rojia
® 3alIUTa MPOEKTOB

COJAEP) KXAHME ITPOI'PAMMBbI
Beeaenne
[Toxonenust po6otoB. Mctopus pazButus podotoTexHuku. [Ipumenenrue poOOTOB.
PasButre oO6pazoBaTebHON POOOTOTEXHUKH.

Kouncrpykrop LEGO Mindstorms NXT

Konctpykropet LEGO Mindstorms NXT 2.0. 8547, 9797, pecypcHsiii Habop. OCHOBHBIE
neranu  KoHcTpyktopa. Mukponpoueccop NXT. CepBomotopsl. Jartuuku. [logkmroueHue
cepBomoTopoB U natuyukoB. Menro NXT. [Iporpammuposanne Ha NXT. Beirpyska u 3arpyska.

IMporpammupoBanue NXT

YcranoBka nporpaMmHoro ooecredenus. CucTeMHble TpeOOBaHUSL.

Unrepdeiic 10 LEGO Mindstorms NXT. Camoyuutens. Moit nopran. [lanens
uHCTpyMeHTOB. [lanmutpa komana. PabGouee mome. Oxno mnozackazok. OxHo NXT. Ilanens
koH¢urypauuu. [lynet ynpasnenus podotom. [lepssie mpocTtsie mporpammel. [lepenaya u 3amyck
nporpamM. TectupoBanue pobora.



HcnbiTanue po6oToB

JIBr>keHue, MOBOPOTHI M Pa3BOPOTHL. BocCHpousBeneHHE 3BYKOB M YIIPABICHHE 3BYKOM.
JIBukenne poOOTa ¢ YIbTPa3BYKOBBIM JATYUKOM M JaTYUKOM KacaHus. OOHapykeHue poOoTOM
YEPHOU JIMHUU U JBUKEHUE BIIOJb YEPHOU JIMHUU.

IIpoexkTHAasi 1eATEJIBHOCTH
KonctpyupoBanne wmoxeneid po6oroB. [IporpammupoBanue. McmbsiTanne poOOTOB.
[Ipe3enTanus nmpoekToB podoTOB. BricTaBKa poOOTOB.

CopeBHoBaHne podoTOB
Pemenue onummnuanueix 3anad. Iloaroroska, mporpaMMHpOBaHKE M UCHIBITAHHE POOOTOB B
COpPEBHOBAHUAX. YUacTUE B KPAEBbIX MEPONPUATHUSAX, OJIMUMIINAJAX 110 pOOOTOTEXHHUKE.



CIIUCOK JIMNTEPATYPbI
Jlutepatypa ucnojib3yemasi neiaroromMm

1. AdanacweB B.O. Pazputue monenu ¢hopMupoBaHusi OMHOKYJISIPHOTO H300paKeHUs
BupTyanbHoi 3D -cpenpl. [IporpaMMHbIe IPOLyKThl U cUCTEMBI. 1. pen. M.-Hap. KypHana
«ITpobnembl Teopun U MPAKTHKHU yIpaBiIeHus», TBeps, 4, 2015. ¢.25-30.

2. Onpra Munosckast: 3ds Max 2016. Jluzaita uaTepbepoB u apxuTekTypbl.— [Tutep. 2016. —
368 c.

3. [Ipaxos, A. Blender. 3D-MonenupoBanue u aHuMaIis. PyKkoBOJICTBO JIsl HAYMHAOIINX /
A. Ilpaxos. - M.: BXB-IletepOypr, 2016. - 272 C.

JInTepaTypa, PCKOMEHIOBaAHHAA 1JISl YTCHUSA yIalllUMCsI.

1.  Tumodeen C. 3ds Max 2014. BXB-Ilerepbypr, 2016.— 512 c.

2. Jlxonarau JlunoBec Bupryanbnas peanbHocTsh B Unity. / Ilep. ¢ anrn. Parumos P. H. — M.
JMK Ilpecc, 2016. — 316 c.: ui.

3. TlpaxoB A.A. Camoyuutens Blender 2.7.- CI16.: BXB-Iletepoypr, 2016.- 400 c.: n.

HNurepHeT-pecypcsl
1. https://blender3d.com.ua/
2. https://habr.com/post/161463/
3. https://stepik.org/course/4566/promo
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