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BBEJEHUE
[IporpamMma mpeqHazHavyeHa IS U3yYeHHS POOOTOTEXHUKU W BOBIICYCHUS OOYYarOUINXCS B
HPAKTUYECKYIO EITEIbHOCTD M0 Pa3pab0TKe U KOHCTPYHPOBAHUIO YIPABISIEMBIX MOJIeIieH Ha 0a3e
koHcTpykTopa LEGO Mindstorms EV3. IIporpamma peanu3syercs Ha 6a3e nentpa «Touka Pocra»,

crpykrypHoro noapazaenenus MbOY «OOILI c. bac-T'opranu».

Pa3nen 1 «kKommiieke OCHOBHBIX XapaKTepHUCTHK 00pa3oBaHus 00beM, COdep:KaHue,
NJIAaHUpPYeMbIe Pe3yJIbTaThl
1.1. lMosicHuTe/ILHAS 3aNIMCKA

JononmautenpHas oOmieoOpa3oBarenbHas oOliepa3BuBaromias mnporpamma «Mooderuposarue
pobomos» pa3paboTaHa IJisl YUPEKICHUH JOMOTHUTEIBHOTO 00pa30BaHUs JIETCH.

OOpasoBarensHas nporpamma «MogenupoBanue poboToB» cocraBieHa B 2023 romy B
cootBeTcTBUH ¢ DenepanbHbiM 3akoHOM «O0 o6pazoBarun» oT Ne 273-D3 29.12.2012 (pen. ot
31.12.2014 r.); Konuerniueid pa3BUTHS JOMOJHUTEIBLHOTO 00pa30BaHUS ETEH, YTBEPXKICHHOM
pacniopsnkeaneM [IpaButensctBa PO Nol726-p ot 04.09.2014 1.; IlocranoBnenuem [maBHOTO
rOCyAapCTBEHHOTo caHUTapHOro Bpada Poccuiickoit @eneparmm «OO6 yrBepxkaeHun CanlluH
2.4.4.3172-14 «CaHHTapHO-IUJICMHOJIOTHYSCKHE TPEOOBAHUS K YCTPOWCTBY, COJCPIKAHUIO U
OpraHMu3aIy pekuMa padoThl 00pa30BaTENbHBIX OPTaHU3AIMKA JTOMOIHUTENHFHOTO O0pa30BaHUs
nerei» Ne 41 ot 04.07.2014 r;

Hanpagnennocms 0ononinumensHoil 00pazosamensHoil RPOZPpamMmsl

IIporpamma OTHOCUTCS K TEXHMYECKOM HalpaBlieHHOCTH. lIporpamma opueHTHpoBaHa Ha
Pa3BUTHE TEXHUYECKUX U TBOPUECKUX CITOCOOHOCTESH M YMEHHH yUaIIuXcsl, OPTaHU3AIUI0 HAyTHO-
HCCIIEIOBATENBCKON NeATeIbHOCTH, TPOhECCHOHATEHOTO CAMOOIIPEACTICHHS] YIAIIUXCS.

Hoegu3na oannoit npozpammot

Ha 3ansTusix netu yuarcsi, urpas u, urpas, - yuarcsi! PeGsta B urpoBoit popme pa3BuBarot
WH)XCHEPHOE MBIIIICHUE, MOTYyYaroT MPaKTUYECKUE HABBIKU MpU cOOpke poboTra. B xome cOopku
IIKOJTBHUK ~ YYWUTCS OPUEHTHPOBATHCS B YEPTEKAxX, PAIlMOHAIBLHO OpPraHW3OBBIBATH PaOOTY.
OO0pasoBaTellbHas  MporpaMmma BHEYPOYHOW JIEATENBHOCTH 1O TmporpamMmme «OCHOBBI
pPOOOTOTEXHUKH» HAMpaBlICHa Ha TMOMJEPKKY Cpelbl JUIsl JETCKOTO HAyYHO-TEXHHYECKOTO
TBOpUYECTBA M oOOecreueHre BO3MOXKHOCTH camopeanu3anuu ydaruxcs. CoBpeMeHHasl IIKOJa
MEHSETCS. Ba)KHA HE CyMMa TeX 3HAHHH, KOTOPBIC TIOJIYYUT YYCHHK, a BAXKEH JIMYHOCTHBIA POCT.
[ToaToMy conepskaHue MPOrpaMMbl HAIIPABIICHO W HA CO3JaHHWE YCIOBHM JIUIS Pa3BHTHS JIMIHOCTH
peOeHka, pa3BUTHE MOTHBAIMMA JIMYHOCTH K TIO3HAHWIO W TBOPYECTBY, oOOecCIeYeHHE
HOMOIIMOHAILHOTO Onarononyunst peOeHKa, NpHOOIIeHHE O0yJarIUXcs K 0OIIeueIoBedeCKuM

HNCHHOCTAM U 3HAHUAM, HUHTCJUICKTYAJIbHOC U JYXOBHOC PA3BUTHUC JIMYHOCTHU pe6eHKa.



AxmyanvHocmb
Onnoit w3 BaxHbIX mpobOnemM B Poccum sBusitorcss e€ HemocTaroyHas OOECIEYEHHOCTD
WH)XCHEPHBIMU KaJ[paMH U HU3KHI CTAaTyC HHKEHEPHOTO 00pa3oBanus. Ceiiuac He0OX0MMO BECTH
nomyJsipu3aiuio npodeccun HHXKeHepa. VHTEHCHMBHOE HCIIOJIb30BaHHWE POOOTOB B OBITY, Ha
NPOM3BOJICTBE U TIOJIe 00s1 TpeOyeT, YTOOBI MOIB30BaTEeN 00JIalali COBPEMEHHBIMUA 3HAHUSIMH B
o0nacT ympapieHHs poOOTaMH, YTO TO3BOJIMT pa3BUBATh HOBBIC, YMHBIC, Oe30mMacHbie u Ooliee
MPOABUHYTHIC aBTOMAaTHU3WPOBAaHHBIC cHCTEMbl. HeoOXOonuMo NMpUBHUBATH WHTEPEC YYAIIUXCS K
00macTu pOOOTOTEXHUKHU M aBTOMAaTHU3UPOBAHHBIX CHCTEM.

Taxke naHHas TporpamMma OacT BO3MOXKHOCTH IIKOJbHHKAM 3aKPENUTh W TPUMEHHUTH Ha
NPaKTUKE TOJTYYCHHBIC 3HAHUS 10 TAaKUM JUCIMILIMHAM, KaKk MaTeMaruka, Gu3nka, nHpopMaTuka,
TexHoNIorHsl. Ha 3aHATHSIX TI0 TEXHUYECKOMY TBOPYECTBY YUAITUECS COMTPUKACAIOTCS CO CMEKHBIMU
00pa3zoBareIbHBIMU O0JACTIMHU. 3a CYET WCIMOJIb30BAHUS 3araca TEXHUUECKUX TMOHSATUH W
CHEIHATIbHBIX TEPMHHOB PACIIUPSIOTCS KOMMYHUKATHBHBIC (QYHKIUU SI3bIKA, YDIyOJISIOTCS
BO3MO)KHOCTH JIMHTBUCTHYECKOTO pa3BUTHs oOydwaromierocs. [laHHas mnporpamMMa TO3BOJISIET
CO3JaTh YHUKAJIBHYIO 00pa30BaTENbHYIO CPEeAdy, KOTopas CIOCOOCTBYET pa3BHTHIO WHIKEHEPHOTO,
KOHCTpYKTOpcKoro MbinuieHus. B mporecce padotsl ¢ LEGO EV3 yuenukn nprnoOperaroT OIbIT
pelIeHHs KaK TUIOBBIX, TaK U HEMAOIOHHBIX 33ja4 [0 KOHCTPYHUPOBAHHIO, TIPOTPAMMHUPOBAHHIO,
coopy naHHbIX. Kpome Toro, pabGora B KOMaHAE CIOCOOCTBYeT (OPMHPOBAHUIO YMEHHUS
B3aMIMOJICHCTBOBATh C COYYCHHKAMH, (OPMYIIHPOBATh, aHAIH3UPOBATH, KPUTUUCCKU OICHUBATH,
OTCTanBaTh CBOM UJICH.

Ileoazozuueckas yenecoodpaznocme npozpammel OpUSHTUPOBAHA HA BBINIOJIHEHHE TpeOOBaHUN
K CONEP)KAaHUIO JOTMOJHUTENBbHON [eATENbHOCTH IIKOJIBHUKOB, a TaKKe€ Ha HMHTETPALUI0 U
JIOTIOJTHEHHE COZIep KaHus IPEAMETHBIX porpamMM. KoHcTpynpoBanue poOOTOB — 3TO TpeboBaHHE
BpeMeHH. J[J1s CeroHsIHUX MPOJABHHYTHIX IITKOJIHHUKOB 3TO BOCTPEOOBAaHO, MHTEpecHO. Jletn —
HEYTOMHUMBIE KOHCTPYKTOPBI, IX TEXHUUYECKHE PELICHHs] OCTPOYMHBI U OPUTUHAIBHBL. OUYeHb BaKHO
BOBpPEMsI ONpENENIUTh, HANPAaBUTh W Pa3BUBATh TBOPUECKHI TEXHUUECKHH MOTEHIMAN IETEeH,
MPEIOCTABUTEH BCE BOBMOXKHOCTH TSI (DOPMHUPOBAHKS U PA3BUTHS UX HHKCHEPHOTO MBIIIICHUS U
npoeCCHOHAILHOW OpHeHTaIru. Monmenn, KOTOopbhle, COOHMpAaroT MAETH, CIYXKAaT OTIHYHBIM
o0yyaronuM MarepraioM. Y4eOHBbIE 3aHITHS IO POOOTOTEXHHKE CIIOCOOCTBYIOT Pa3BUTHUIO
JIETCKOTO BOOOpakeHHUST M TBOPUECKHX CIIOCOOHOCTEH, HAKOIUICHHIO TIOJE3HBIX 3HAHUM,
(GhOpMUPOBAHUIO A0CTPAKTHOTO M JIOTHYECKOTO MBIIUICHUS, KOHCTPYKTOPCKUX, HHXCHEPHBIX W
OOIICHAyYHBIX HABBIKOB. [IOMOTarOT MMO-IPyroMy IOCMOTPETh Ha BOINPOCHI, CBSI3aHHBIC C
W3yYeHUEM €CTeCTBCHHBIX HayK, WH()OPMAIMOHHBIX TEXHOJOTHH W MareMaruku. CIIocoOCTByeT
Pa3BUTHUIO PEUH, POCTPAHCTBEHHOM OPUEHTAIINH, 00ECTICUNBAIOT BOBJICUCHHE YUAIIIMXCS B HAYYHO-

TCXHUYCCKOC TBOPYCCTBO ©U JAKOT BO3MOXHOCTH II0 MAKCUMYMY pCain30BaATb TBOPYCCKUC



CIOCOOHOCTH. AKTyadbHO BOCHUTAHHE JMYHOCTH C KPEAaTHBHBIM MBIIUICHUEM, OO0Naaaromen

0a30BbIMH TEXHUYECKMMU YMEHHUSIMHU, HO CIIOCOOHON MPHMEHUTH UX B HECTAHJAPTHOU CUTYyAallHH.

Omnuuumenvhvie 0COOEHHOCHU NPOZPAMMDBL

B nporecce Teopetndeckoro o0y4eHus BOCHUTAHHUKY 3HAKOMSTCS C HA3HAYEHHEM, CTPYKTYPOit
U YCTPOWCTBOM pOOOTOB, C TEXHOJIOIMYECKUMH OCHOBAMH COOPKM M MOHTa)Xa, OCHOBAMHU
BBIYMCIIUTENIFHOW TEXHHMKH, CpEACTBaMH oOToOpaxeHuss uHpopmarnuu. I[Iporpamma comepkut
CBEJCHHUS 110 UCTOPUU COBPEMEHHOH 3JIEKTPOHUKH, HHPOPMATUKU M POOOTOTEXHHUKH, O BEAYIINX
YUYCHBIX ¥ MHXKEHEpaxX B ATOH 00JIACTH M MX OTKPBITUSX C IEIbI0 BOCHUTAHHUS HHTEPECa yUaIuXCst
K Ipo¢eCCHOHAILHON JEATEIbHOCTH, HAMIPABICHUAM PAa3BUTHUSI M MEPCIEKTHBAM POOOTOTEXHUKH.
[TporpammMa BKIIIOYAET MpPOBENEHUE MPAKTHKyMa HAYWHAIOIIETO POOOTOTEXHMKA, BKIIOYAIOLIETO
NPOBEJCHUE  JIAOOPATOPHO-TIPAKTUUECKUX,  HUCCIEIOBATEIILCKUX  pabOT W NPUKIAJHOTO
nporpaMMHpOBaHus. B Xoze criennanbHbIX 3a1laHUH BOCIIUTAHHUKY IIPHOOPETAIOT 001IIe-TPY/IOBBIE,
crenuaigbHble M TpOoQPEeCcCHOHANBHBIE YMEHHS W HAaBBIKM 1O COOpKE TOTOBBIX POOOTOB, MX
NpOrpaMMHUPOBAHUIO, 3aKpeIuisieMble B mpouecce paspaborkm  mpoekra. ConepikaHue
NPaKTUYECKUX PAa0dOT M BUABI MPOEKTOB MOTYTYTOUHSITHCS, B 3aBHCHMOCTH OT HAKIIOHHOCTEU
y4aluxcs, HaTM4Hsi MaTepUaioB, CPEIICTB U JIP.

Jns peanuzanuy NporpaMMbl UCIIONB3YIOTCS 00pa3oBaTelbHbIe KOHCTPYKTOPHI (upmbl Lego,
koHcTpyktop LEGO MINDSTORMS Education EV3. On mnpencrasisier coboii  Habop
KOHCTPYKTHBHBIX JIeTalleil, TO3BOJIIONIMX CcOOpaTb MHOTOYHCIICHHBIE BapHUaHTHl MEXaHH3MOB,
Ha0Op /aTYMKOB, JIBUTATENIM U MHUKpOKoMmIbioTep EV3, koTophIil ympaBisieT Bceil mOCTpOeHHOH
koHcTpykuued. C konctpykropom LEGO MINDSTORMS Education EV3 uaer Heobxoaumoe
MporpaMMHOe oOecTieueHue.

[TpocToTa B MOCTPOCHUN MOJIENIN B COUETAHUHU C OOJIBITMMHU KOHCTPYKTUBHBIMU BO3MOKHOCTAMHU
KOHCTPYKTOpa TMO3BOJIAIOT JI€TSM B KOHIIE 3aHATUS YBUIETh CACIAHHYIO CBOMMH PYKaMHU MOJIEIb,
KOTOpasi BBITIOJHSET TIOCTAaBICHHYIO UMM K€ CaMUMHU 3amady. [Ipy TOCTPOCHWH MOIeNn
3aTparuBaeTCsl MHOXKECTBO IMPOOJIEM W3 pa3HBIX OONacTeil 3HAHUS — OT TEOPUH MEXaHWKH IO
NICUXOJIOTHH.

Aopecam npozpammuol

[Tporpamma mpeanasHaueHa s oOywaromuxcs 10-17 ner. B kpyXOK NpUHMMAIOTCS BCe
JKeNarollue  ydyalluecsi, YBJCYEHHblE TEXHHYECKHMM TBOPYECTBOM, JIOOAIIME TBOPHUTH,
MHTEpECYIoNHecss HOBUHKaMU POOOTOTEXHHKH, 0e3 NpeaBapUTEIbHBIX HCIbITaHui. KoiamaecTBo
oOyuatonmuxcs 10 15 yenoBek. IIporpamMma paccuMtaHa Ha JeTed pa3HOrO YPOBHSI pPa3BUTH,
BO3MO)KHO 00yuyeHHe JeTell ¢ OrpaHUuYeHHBIMU BO3MOXKHOCTSIMH 3/10POBBSI.

YpoBeHb NPOrpaMmbl, 00beM H CPOKH peaTu3alum.
YpoBeHb MPOrpaMMBbI - Oa30BBIH.

[Iporpamma paccuntana Ha 1 ron oOydenus. Ha usydenue nporpamMmsl OTBOIUTCS 68 yacos.



®opMma o0yueHHsI: OUHasl.

Pexxum 3aHsATHI: 3aHATHA TpoBOaATCS 2 pasa B Hexento mo 1 wacy. [IpomomkuTensHOCTh
ofHOTro yaca cocrapiuseT 40 MUHYT.

Oco0eHHOCTH OpPraHu3aluH 00PA30BaTEIbHOIO NMPOLECCA: COCTAB IPYIIbI Ha MPOTSHKEHUH
U3y4YCHMs MPOrpaMMBbl IOCTOSIHHBIN. Bo3MOXKHO 3auniciieHne B 00beAMHEHHE YYaLIUXCsl B TEUCHHUE
y4eOHOro rojia nocie codece0BaHus Wi TECTUPOBAHUSI.

dopMa W BUABI 3aHATHA 1O TPOrpaMMe CHOCOOCTBYIOT (OPMHPOBAHUIO HABBIKOB
CaMOCTOATEJILHOM HCCIIe10BATENIbCKON IEATEILHOCTH U CO3AHHUI0 KOHEUHOT'O ITPOIYKTa — IPOEKTA.
JUis nocTrKeHus pesynbTara MPOBOMATCS IMPAKTUYECKHME M TBOpUECKHE DPAaOOThI, JIEJIOBBIE U
POJIEBBIE UT'PHI, MTOJIEBBIE 3aHATUS U SKCKYPCHH.

1.2 Heanb u 3axa4u

Llenv npocpammer. oOyueHue ocHOBaM pPOOOTOTEXHUKU U MPOTrpaMMHUPOBaHMs, (POPMHUPOBAHUE

HaBBIKOB KOHCTPYUPOBAHUS, MOJICIMPOBAHUS U aBTOMAaTHYECKOI'0 YIIPABICHUS POOOTaMHU.

3aoauu npozpammot.

JInunocrHbIe

K n1MYHOCTHBIM 3a/1auaMOCBOEHMSI Kypca MOXKHO OTHECTH:

— c(hopMupOBaTH KPUTUYECKOTO OTHOLIEHHSI K HH(pOpMALUU U N30UPaTETbHOCTH €€ BOCIIPUSTHSA;

— chopMupoOBaTH OCMBICIIEHUS] MOTHBOB CBOMX JCHCTBUI MPH BBHITIOJIHEHUH 3a1aHUH;

— pa3BUTH JIF0OOO3HATENLHOCTH MPH BBIOJIHEHUHU Pa3HOOOPa3HBIX 3a/IaHUIA;

— pa3BUTh BHUMATEJIbHOCTH, HACTOMYMBOCTH, II€JIEyCTPEMIIEHHOCTH, YMEHHE IPeo0jeBaTh
TPYAHOCTH.

Meranpeamernbie

KomMMyHuKaTHBHBIE YHUBEpCATIbHbIE YUeOHbIE 1EHCTBHS:

— cpopMupoBaTh yMEHUs CIyLIaTh U MOHUMATh JAPYTHX;

— copMHUpPOBaTh U OTPAOOTKA YMEHUS COTNIACOBAHHO paboTaTh B KOJUIEKTUBE,;

— chopMupoBaTh yMEHUS apryMEHTHUPOBATh CBOIO TOUKY 3pEHUS,

— c(opMHUpPOBaTh YMEHHUS YIIPABIAThH MOBEJCHUEM MapTHEpAa — KOHTPOJIb, OLIEHKA, KOPPEKIIUS €T
JNEUCTBHM.

[To3HaBaTenpHbIE YHUBEPCAIbHbIE YUeOHbIE ICHCTBHUS:

— copMuUpOBaTh YMEHHS HAXOAUTbPa3HOOOpa3HbIe CIIOCOOBI pelIeHus 3ajay,;

— chopMupoBaTh yMEHUs YCTaHABIMBATH OTHOIIEHUS MEXKy SJIEMEHTaMU CHCTEMBI,

— copMUpPOBaTh YMEHUS BBLIEIATH CYIIECTBEHHbIE MPU3HAKH CUCTEMBI M a0CTparupoBaTbcs OT
HECYIIIECTBEHHBIX;

— chopMupoBaTh YMEHHS COCTABIISATH AJITOPUTMBI U BUIOM3MEHATH U3C YUETOM 33/1aHHBIX YCIIOBUH;

— chopMupoBaTh yMEeHHE MOJEIUPOBATH U MPEOOPA30BHIBATH OOBEKT.

PerynsatuBHble yHUBEpCallbHbIE YUeOHBIE JCHCTBUS:



— chopMupoBaTh yMeHHs MPOSBIATH MO3HABATEIbHYI0 HHHMIIMATHBY B Y4eOHOM mpoliecce; —
chopMHpOBaTh YMEHHS IUIAHUPOBATh U OPTaHU30BBIBATH CBOIO JEATEIBHOCTD Uil JOCTHXKEHUS
1eny,

— cpopMupoBaTh yMEHHUS OLCHHBATh TOJTYYEHHBIH TBOPUYECKUH MPOIYKT U COOTHOCHUTH €TI0 C
HAYaJIbHBIM 3aMBICIIOM.

IIpenmeTHbIe

Ilepsviti yposeHv— chopmuposams y 00yUarOUWUXCA:

— OCHOBHBIE TOHATHUS pOOOTOTEXHUKH,

— OCHOBBI AJITOPUTMU3AIINHY;

— YMEHHUSI aBTOHOMHOT'O IPOrPaMMHPOBAHUS,

— OCHOBHI IporpammupoBanusi B cpene LEGO EV3;

— yMEHHsI TOAKIIOYaTh M UCIOJB30BaTh JAaTYUKUA W JIBUTATEIH; — HAaBBIKK pabOTHI C
WHCTPYKIIMOHHBIMH KapTaMHu.

Bmopoii yposenb— Hayuums 06yuarouuecs.

— KOHCTPYUPOBATh Pa3In4HbIC MOJEIH POOOTOB;

— C03/1aBaTh MMPOTPAMMBI JIJIsl pEIICHUS 3a/1a4,

— UCTIOJIB30BAaTh TATYMKHU U ABUTATEIH JUIS PEIICHHUS IPOCTEHUIINX 3a1a4.

Tpemuii ypoeeHb— Hayuums 0oOyuaouwuecs:

— HCTIONIb30BaTh  JATYMKM W JIBUTATENIM B  CIOXKHBIX  3ajladaX, MpeayCMaTpHBArOIINX
MHOTOBapUAaHTHOCTh PEIICHUS,

— C03/1aBaTh U 3aIIMIIATH TBOPYECKUE TPOEKTHI.

1.3 Conep:xanue nporpamMmbl
Y4eOHbIi M1aH

Ne HaunmeHoBaHHe pa31es10B U TeM Bcero Teopus /mpakTuka
4acoB
1 |BBeznenue B poOOTOTEXHUKY 4 2/2
2 |KonctpympoBanue 18 14/4
3 |[IporpammupoBanue 24 12/12
4 |IIpoexTHas eATeIbHOCTh B MaJbIX IPpyIax 22 14/8
BCETO 68

Conepxanue yyeOHoOro niiana Beognoe 3ansitue
Hcropust mosiBieHus TepMHHa «poOoT». IlepBble MexaHWMUecKHe HIPYIIKH. ABTOMAaTHYECKHE
yctpoiictBa. Kykibi-anapouas! JK. Bokancona, IIsepa u Aupu [po.
Oco0eHHOCTH YCTPOICTBA U M3TOTOBJICHUS IPOCTEHIINX MEXaHUUECKUX UTPYILIEK.

Ilpakmuueckasn paboma: IpOEKTUPOBAHUE U N3TOTOBJIEHUE TPOCTEUIINX MEXaHUUECKUX UTPYLIEK.
«OpraHsl 4yBCTB» po00TOB

«Opranbl 4yBCTB» po00TOB. OCOOEHHOCTH YCTPOMCTBA M M3TOTOBJICHUSI OPTaHOB 3pEHUs, CIIyXa,

OCSI3aHUS» JIJII MOJIENT PoOOTAa.




Ilpakmuueckaa padoma. KOHCTPYUPOBAHHE U M3TOTOBJICHHUE MPOCTEHIINX OPTaHOB 3PEHUS» U
«OpraHoB CIIyXa» C UCMOJIb30BAHNEM HaOOPOB THIA «DJIEKTPOHHBIE KYOUKI».

HrpoBbie aBTOMaTHYECKHE YCTPOiicTBA

Knaccugukanuu 31eKTpOHHBIX UIp M WUIpyLIeK. DK3aMeHaTtopsl U TpeHaxépbl. OcobeHHOCTH
YCTPOWCTBA U U3TOTOBJICHUS MPOCTEHIINX IEKTPOHHBIX UTP U UTPYIIEK.

Ilpakmuueckaa padoma. W3rOTOBIEHUE MPOCTEUIINX OJIEKTPOHHBIX MIP M MIPYLIEK C
UCIIOJIb30BaHUEM JIeTallel U y3J10B HA0OpOB TUIA «DJIEKTPOHHBIE KyOUKU».

JBHzKymmecs podoTbl

OcoOeHHOCTH M CIOCOOBI TMEPeBIKEHUS B Hpupoae u TexHuke. OCOOCHHOCTH YCTpOicTBa
UCTIOJIHUTENIBHBIX MEXaHU3MOB, O0ECIEYMBAIOIINX MEPEIBUKCHUE TEXHUYECKHX YCTPOMHCTB IO
TBEPAON MOBEPXHOCTU. OCOOEHHOCTH yCTPOMCTBA M M3rOTOBJICHUS Pa3INYHbIX ABUraTesied s
Mojieiel poOOTOB.

Ilpakmuueckaa paboma: NPOEKTUPOBAHUE U U3TOTOBICHUE MEXaHU3MOB JBHUTraTesIeh s MoJieneit
po6OTOB.

Oco0eHHOCTH YCTPOICTBA M U3TOTOBJICHUS MCIIOJTHUTEIBHBIX MEXaHU3MOB /1JIs1 MOJEJIN
pobora

Knaccugukanus uCroJHUTEIbHBIX MEXaHU3MOB 110 IPUHLUIY JeHCTBUSA, 10 (PyHKIIMOHAIBHBIM U
KOHCTPYKTHBHBIM ITpu3HaKaM. OcoOEHHOCTH YyCTPOHCTBA MEXaHU3MOB, 00€CIIEYUBAIOIINX
HiepeBIKEHIE MOJIeNH (IIaroBble, I'yCEHHYHbIC, KOJIECHBIC MEXaHU3MbI) M MEXaHH3MOB 3aXBara
(THEBMO-, AIIEKTPO-, THIPOMEXaHU3MBI U JI.).

Ilpakmuueckaa padoma. TPOEKTUPOBAHHE U H3TOTOBJIEHUE NPOCTEHIINX MCIOIHUTEIbHBIX
MEXaHU3MOB MOJIETTH poOoTa.

«IIpodeccnu» podoTos

Paznuunsble «nipodeccun» po6otos. [IpomslnienHbie poOoThl. POOOTHI-HCCIe0BaTENN KOCMOCA U
OKEaHCKUX ITyOHH.

[Tytn co3maHus WMCKYCCTBEHHOTO MHTEUIEKTa B Oymymem. IlepcrieKTHBBI  TpPaKTHYECKOTO
HCIIOJIb30BaHUS pOOOTOB.

Ilpakmuueckaa paboma:. TOATOTOBKA W TPOBEICHUE KOHKYpca (PaHTACTUUYECKHX IPOEKTOB
pOOOTOB.

IIpomMbIlICEHHBIH AM3aHH U TEXHHYECKAasl ICTEeTHKA B 0popMiIeHHMH Mojiesied po00TOB 3aKOHBI
KpacoThl M WX MpPOSBICHUS B OQOpMIIeHHH Mojeneil poOoToB. [lonroToBka KOHKypca FOHBIX

JIU3aHEPOB.

Ilpakmuueckaa padoma:. KOHKYpPC IOHBIXIU3allHEPOB.
HroroBas koH(pepeHusi 1 BbIcTaBKa padoT yuammxcs [logseneHne nToroB paboThl yUaixcs.

[ToaroroBka nOKIan0B, pedepaToB, MPUCTEHIOBBIX MATEPHAJIOB Ui WTOTOBOM KOH(EpPEHLHUH.



3aBepieHHE CO3JaHHMsI MOJeNeil poOOTOB JJIsi UTOTOBOM BBICTABKU. [IONrOTOBKA TEXHUYECKOM

JOKYMEHTAIH K U3TOTOBJICHHBIM MozesiM. OdopmiieHHe TOMEIICHU ST BBICTAaBKH.

Ilpakmuueckaa paboma:. npoBelneHHE KOH(EPEHLMH M BBICTABKM JIy4lIMX paboT neTed wu,

BO3MOXKHO, pa0oT nejarora.

1.4 Tlnanupyemble pe3yJbTaThl

JIn4HOCTHBIE

K JIMYHOCTHBIM pe3yJIbTaTaMOCBOEHHUS Kypca MOKHO OTHECTH!

— (popMupoBaHHE KPUTUYECKOTO OTHOIICHHS K HH(POPMALIUU 1 N30UPATETLHOCTH €€ BOCTIPHSITHSA;

— (popMupoBaHEe OCMBICIEHUS] MOTUBOB CBOMX J€HCTBUI NPH BBIOJIHEHUN3a1aHUM;

— pa3BuTHE JI0003HATEIHLHOCTH ITPH BHITIOJHEHUH Pa3HOOOPa3HbBIX 3aaHUH;

— pa3BUTHE BHMMATEIBHOCTH, HACTOMYMBOCTH, LEJIEYCTPEMIICHHOCTH, YMEHHE IPEO0JIeBaTh
TPYAHOCTH.

MeranpeamerHbie

KomMmyHUKaTHBHBIE yHUBEpCAIbHBIE YUeOHBIC TICHCTBHS

— (popMupoBaHue yMEHUS CIOyIIaTh U MOHUMATh JAPYTHX;

— (popMupoBaHue U OTPaOOTKA YMEHUS COITIACOBAHHO pabOTaTh B KOJUIEKTUBE;

— (popMupoBaHEe yMEHUS apTyMEHTHPOBATH CBOIO TOUKY 3pEHUS,

— (popMupoBaHe yMEHUs YNIPABIIATH IOBEJCHUEM MapTHEPA — KOHTPOJIb, OLICHKA, KOPPEKLIUs €ro
JNENUCTBUM.

[To3HaBaTenbHbIE YHUBEpPCATIbHbIE yUeOHbIE AEHCTBUS

— (popMupoBaHre yMEHUs HAXOUTh pa3HOOOpa3HbIE CIIOCOObI pelIeHus 3a/1ay,;

— (popMHpOBaHNE YMEHHS YCTaHABIMBATH OTHOIIEHUS MEXK/y 3JIEMEHTAMH CHCTEMBI;

— (popMupoBaHHE YMEHHS BBLAETATH CYIIECTBEHHBIE MPU3HAKU CUCTEMBI U a0CTparupoBaThCsi OT
HECYIIECTBEHHBIX;

— opMHpOBaHHE YMEHHSI COCTaBJISATh AJITOPUTMBI M BHJIOM3MEHSATh MX C YYETOM 3a/laHHBIX
YCIIOBHIA;

— (popMHUpOBaHUE YMEHHE MOJIETUPOBATh U TPEOOPa30BhIBATH OOBEKT.

PerynsTuBHbIe yHUBEpCAIbHBIE yueOHbIE AEHCTBUS:

— opMHpOBaHUE YMEHMSI MPOSBIATH IMO3HABATENIbHYI0 HHMIIMATUBY B Y4eOHOM IIpoliecce; —
(dbopMupoBaHrE YMEHUS TUIAaHUPOBATh M OPraHU30BBIBATH CBOIO JIEATENBHOCTD JJISl J1OCTHUKECHUS
LEIH,;

—q)OpMI/IpOBaHI/IC YMCHUA OLICHUBATH HOJ'Iy‘ICHHBIfI TBOp‘ICCKI/Iﬁ MNPOAYKT WU COOTHOCUTHL €Io C
Ha4YaJdbHBIM 3aMBbICJIOM.

IpeamerHbie
B pe3yabrare H3yuyeHHus1 Kypca y4auuecs J10/KHbI:

3HATL/IIOHUMATH




POJIb U MECTOPOOOTOTEXHUKHU B )KU3HU COBPEMEHHOTO OOIIECTBA,;
OCHOBHBIE CBEJICHUE U3 UCTOPHH Pa3BUTHS poOoTOoTeXHUKH B Poccnu u mupe;
OCHOBHBIX MOHATHS pOOOTOTEXHUKH, OCHOBHBIEC TEXHHUECKUE TEPMHHBI, CBSI3aHHBIC C

nporeccaMy KOHCTPYHPOBAaHUS M TPOTPaMMHUPOBaHUs pOOOTOB;

MpaBUJia U Mepbl 0€30MaCHOCTHU MPH PabOTE € ANMEKTPOUHCTPYMEHTAMU,

o01iee yCTpOMCTBO U IPHUHIIUIIBI IEHCTBUS POOOTOB;

OCHOBHbBIE XapaKTepUCTUKN OCHOBHBIX KJIACCOB pOOOTOB,;

OOIIYI0 METOIUKY pacueTa OCHOBHBIX KHHEMATHYECKUX CXEM;

MOPAAOK OTBICKaAHUA HCHCHpaBHOCTCﬁ B pa3JIMYHbIX p06OTI/I3I/IpOBaHHBIX CUCTCMaAX,
METOAMKY MPOBEPKU PabOTOCIIOCOOHOCTH OT/EIBHBIX Y3JIOB U JIETaNCH;

OCHOBEBI ITOIYJISIPHBIX A3BIKOB IIPOTPaMMUPOBAHHS,

MpaBWjia TEXHUKH O€30MacHOCTM npu paboTre B KaOWHETE OCHAIEHHBIM

ANIEKTPOOOOPYIOBAHUEM;

OCHOBHBIC 3aKOHBI JJIEKTPHUUYECKHUX IIeTIeH, MpaBmiia OE30MacCHOCTH TpU padoTe ¢
AIIEKTPUYECKUMU IETISIMU, OCHOBHBIE PATUOSTICKTPOHHBIE KOMIIOHEHTHI,

oTpenesieHNsI  POOOTOTEXHUYECKOTO YCTPOiCTBa, Hambojee pacipoCTpaHEHHBIC
CUTyalluH, B KOTOPBIX IPUMEHSIOTCSI pOOOTHI;

UMETh TPEJCTABICHUS O TMEPCIEKTHBAX pPAa3BUTHUSA POOOTOTEXHHKH, OCHOBHEIC
KOMITOHEHTBI IIPOTPaMMHBIX CpeZ;

OCHOBHBIE [TPUHIIMUIIBI KOMITBIOTEPHOTO YIIPABJICHUS, HA3HAYCHUE U IPUHIUIIBI paOOTHI
L[BETOBOTO,  YJIbTPAa3BYKOBOTO  JaTuyWKa,  Jaryuka  KacaHUs,  Pa3IUYHBIX
WCIIOJTHUTEINIbHBIX YCTPOUCTB;

pa3nuyHble CHOCOObI Tepefaud MEXaHHYECKOTO BO3JCHCTBUS, pa3IMYHbIE BUJIBI
11accH, BUJbl M HA3HAUEHNE MEXaHUYECKUX 3aXBaTOB; YMETh

coOupath IpoCTEiIIe MOJENU C UCTIONb30BaHueM EV3;
CaMOCTOSITEIIEHO TIPOCKTUPOBATh M COOMPATh M3 TOTOBBIX JICTAJICH MAHHITYJISATOPHI U

pPOOOTOB pa3IMYHOTO HA3HAYCHHUS,

UCIIOJIb30BAaTh JIJIsl IPOTrpaMMUPOBaHUs MUKpoKomIibioTep EV3 (mporpammupoBars Ha
mucriee EV3)

BJIaJIeTh OCHOBHBIMHU HaBbIKaMH PabOThl B BH3YyaJIbHOH Cpele MporpaMMHpOBaHHS,
OpOrpaMMHpPOBaTh COOpaHHBIC KOHCTPYKIMHM TOJA 33aJa4d HAYaJbHOTO YPOBHS
CIIO)KHOCTH,

pa3pabarbiBaTh M 3allUCHIBaTh B BH3YalbHOH Cpele MPOrpaMMHPOBAaHHS —THUIIOBBIC
yTnpaBieHus: poOoToM

MOJIb30BaThCSl KOMIBIOTEPOM, TPOTPAMMHBIMU TPOAYKTaMH, HEOOXOIUMBIMHU ISt

00y4eHus porpaMme;
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e moalOuparh HEOOXOAWMBIE JaTYMKU M UCIIOJHUTEIbHBIE YCTPOWCTBA, COOHpAThH
IpOCTEeHIINe YCTpOICTBa € OJHUM WM HECKOJbKUMH JaT4MKaMHu, coOUpaTh U
OTJIAXKUBATh KOHCTPYKLUH 0a30BBIX POOOTOB

® TPaBUIBHO BBIOMPATh BHJ IMEpeNadyl MEXaHWYECKOTO BO3ACUCTBHS JUIS Pa3IUYHBIX
TEXHUYECKHX CHUTyallud, COOMpaTh ACHUCTBYIOIIME MOJEIM pOOOTOB, a TaKXKe HX
OCHOBHBIE Y3JIbl U CUCTEMBbI

® BCCTH MHAUBUAYAJIBHBIC U I'PYIIIOBBIC UCCIIEN0BATCIbCKUEC pa6OTI)I.

1. 5 Kanennapublii yueOHbli rpadpuk

pean3anuu IONOIHUTEIBHOM 00111e00pa3oBaTeIbHOM 001epa3BUBAIOIIEH IPOrpaMMBbI

«MonenupoBaHue poOOTOB»

HA Jara Jlara Bcero KoauvectBo | Pesxxum

_____y4yeOHBbIH | HAYaJa OKOHYAHUS yueOHBbIX yueOHBbIX 3aHATHH

roj o0y4yeHusi no | o0y4yeHHs O | HeJeJb 4acoB

T'on nporpamMmMe | mporpamMmme

o0yyeHust

1 rox 36 68 2pazaB
Henenro mo 1
akaj. yacy

Pa3nen 2 «KKomniieke oprann3annoHHO-NeAarornyecKux ycJa0BHiA,
BKJIIOYAKIIMH (DOPMBI ATTECTALMM
2.1. YeaoBusipeanu3amuu
KoMrieroTep Jij1st Tieiarora; mpoeKTop; MHTEPAKTHBHAS JIOCKA,
nerckue HoyTOyku — 10 mTyk; koHcTpykTop LEGO Mindstorms
EV3 - 4; nporpammuoeobecnieuenne LEGO Education Mindstorms
Software; KOMIUIEKT 3a1aHuii.

KaapoBoe o0ecnieuenne: /Ui yCIEIIHOTO PEIICHUS TOCTABICHHBIX B TpOrpaMMe 3a1a4d
TpeOyeTcs MmeAaror, yMelo UCIob3ytonuil 3G pexTuBHbIe (HOPMBI pabOTHI, UMEIOIIH TBOPYECKOE
OTHOIIIEHHE K 00pa3oBaTeIbHOMY MPOIIECCY.

[Temaror moDKEH MMETh COOTBETCTBYIOIIEEe OOpa3oBaHHE: Temarormyeckoe. JIMIHOCTHBIC
XapaKTEPUCTUKH JOJDKHBI COOTBETCTBOBATH TPEOOBAHUSAM CHEIU(PUKHA pabOThI C JICTHMHU:

KOMMYHUKATUBHOCTD, ,Z[O6pO)KeJ'IaTeJ'ILHOCTB, ncaarorndycCkKas 9TuKa, akTUBHOCTbD.

2.2. ®opMbl aTTECTALUHN
OCHOBHOI TIPOIIEAYPON UTOTOBOM OIEHKU JOCTHUKEHUS PE3YAbTAaTOB SBISETCS BHICTABKA.
Dopmbl KOHMPONAL:
- cobecenoBaHus, WHAUBHIyalIbHbIE KOHCYNIBTAIlUU, Oecela, TECTHPOBAaHHE M AHKSTHPOBAHHE,

H3.6J'IIOI[€HI/ISI, HUTOI'OBBIC 3aHATUA.
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Dopmbl n008eOeHUs UMO208 Peanu3ayuu NPocpammbl.
[TpoBonuTCs HTOrOBas aTTecTalys — BBICTaBKa JOCTHKEHUH.
2.3. OnleHOYHbIe MATEPHAJIbI

Jns  ompeneneHus JOCTYOXKCHHM YYAIIUMUCS TUTAHUPYEMBIX —PE3ylIbTaTOB  HCIIOJIB3YIOTCS

CIIEIYIOIINE JUATHOCTUICCKUE METOTUKHI

- caMOCTOsITeNIbHAs paboTa.

- TBOpU€eCKas pabora,

- yd4acTue B BbICTaBKaX, KOHKypcCax,

- TBOPYECKUN OTYET,

OneHouHasi JESITEIBHOCTh PEANN3yeTCs MOCPEICTBOM HM3yudeHHs] 00pa30BaTeNbHBIX PE3YNITATOB,

JEMOHCTPHUPYEMBIX YUAITUMHUCS.

2.4. MeToau4yeckue MaTepuabl
Onucanue MeTo10B 00yYeHHS

ObvsicHUMENbHO-ULTIOCMPAMUBHBLU MEeMOoO 00yYeHUs

- yyamuecs: IMOJy4yaloT 3HaHUS B Xoie Oeceibl, OObSICHEHUS, TUCKYCCHUU, U3 YYCOHOW WIH
METOMYECKOM TUTEPATypPBI, 4epe3 dIKpaHHOe ocodue. PenpodykxmusHulil memoo oOyuenus

- IESTEIbHOCTh YYalllUXCS HOCUT alNTOPUTMHUYECKUN XapakTep, paboTa BBIMOIHIETCS IO
WHCTPYKUHUSAM, MPEANUCaHUsSIM, TIPaBUIaM B aHAJIOTUYHBIX, CXOJHBIX C MOKa3aHHBIM 00pa3lioM
CUTYyaITUsX.

Memoo npobremnozo uznoxcenus 8 00yyeHuu

- IpeKJe YeM H3araThb Marepual, Mepel ydalluMHCS HEeoOXOAMMO MOCTaBUTh MPOOIEMY,
chopMynmupoBaTh IO3HABATENBHYIO 3ajady, a 3aTeM, pAacKphIBasg CHCTEMY JOKa3aTelIbCTB,
CpaBHHBas TOYKM 3PCHHS, PA3JIMIHBIC IOAXOMABI, MOKAa3aTh CIIOCO0 pEIICHHS IMOCTABICHHON
3a/1aud. Y4amiecs CTAHOBATCS CBUIETENSIMU U COYYaCTHHUKAMH HayYHOTO MTOMCKA.

YacmuyHo-noucko8ulil, Ul IBPUCMULECKULL MemOoO0 00y4eHUs.

- 3aKJIIOYAETCSl B OpPraHU3al[i¥ AKTHBHOTO IMOMCKA PEIICHHS BBIABHHYTBHIX B 0OyueHHH (MK
CaMOCTOATENILHO C(HOPMYITHPOBAHHBIX) TIO3HABATEIBHBIX 33/]a4 B XO/I€ IMOJATOTOBKH M PeaIn3aIlliu
TBOPYECKUX MPOCKTOB.

Hccneoosamenvckuii memoo o0yuerus

- YYaIIUecss CaMOCTOSATEIIFHO W3yYaloT OCHOBHBIC XapaKTEPUCTHKU TIPOCTBIX MEXAaHHW3MOB U
JMATYUKOB, PaOOTAIOIIMX B MOJAENH, BKJIIOUAsl phluard, 3yOuarble U peMEHHBIC Tepeadd, BEeayT
HAOMIONEHUS U U3MEPEHUS U BBITIOIHSIIOT IPYTHE JEHCTBUS MOMCKOBOTO XapakTepa. MHunuaTusa,
CaMOCTOSITEIBHOCTh, TBOPYECKHH TIOMCK MPOSBISIOTCS B HCCIICIOBATEIBCKON JEATCIIEHOCTH
Haubosee MOJHO.

Dopmbl OpraHu3aIuu 00pa3oBareIbHOTO nporecca - WHIMBUIyaJIbHAS,

WHJUBUlyaJIbHOTPYIIIIOBAss M TIPYINIIOBasl.
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®DopMBbl OpraHU3aIi Y4eOHOTO 3aHATHS - 3alUTa MPOEKTOB, UTpa, JEKIUs, KMO3TOBOU IITYypM»,

HaOIIoIeHuUE, OJIMMIINAJIA, MPaKTUYECKOE 3aHATHE, Mpe3eHTAalHs, COpPEBHOBAHHE.

[lenarormyeckne  TEXHOJOTHW - TEXHOJIOTHS WHIWBHUAyaIu3alluk OOYdYCHHsI, TEXHOJIOTHUS

TPYIIIIOBOTO OOYyYEHHMS, TEXHOJIOTHS Pa3BUBAIOIICTO OOYYEHUsS, TEXHOJOTHs HCCIICI0BATEIbCKOM

JeATeTbHOCTH, TEXHOJIOTHS TPOEKTHOW JIeATENbHOCTHU, TEXHOJOTUS HWIPOBOM JCSITEIBHOCTH,

KOMMYHHMKATHUBHAs TEXHOJIOTHUS 00yueHus, TEXHOJIOTHS KOJUIEKTUBHOU TBOPUYECKOU

JEATEeILHOCTH, TEXHOJIOTHS PEUICHUs M300peTaTeIbCKuX 3a1a4 AJITOPUTM Y4eOHOT0 3aHATHS .

3aHATHE BKIIIOYAET B ce0s HECKOJILKO ATAIOB.

Obwas yacms: OpraHU3ALMOHHBIA MOMEHT, ITIOCTAHOBKA TEMBbI 3aHATHSA, IPUMEHSIEMbIE METOAbI U

npuemsl, popma 3auatust. Opeanu3ayuoHHas CMpyKmypa.

- aKTyallu3alus 3HaHWi, CIOCO00B NEHCTBUS, POPMAOCTHKEHUS PE3YIbTATOB;

- cO3/1aHue MTPOOIEMHOM CUTYaIluH, BOIPOCH], MaTepUabl;

- IIOCTaHOBKA IIeJIeH U 3a7a4 3aHATUS,

- OTKPBITUE HOBOTO 3HAHHWS, IPUMEHEHHE TIPUEMOB M HABBIKOB PabOTHI, POPMHUpPOBAHUE YMEHHH,
HABBIKOB 110 M3yUYE€HUIO HOBOTO MaTepHaa;

- yueOHbIe ACHCTBHS MMOpEaTUu3aluy UeIH U 3a]a4 3aHsATus,

- pednexcus: 00bEKTUBHAS OLIEHKA JOCTUTHYTHIX PE3YJIBTATOB, paboTa HaJl OMINOKAMH.

2.5 CrIMCOK JIUTepaTypsbl
1. Osgcsaunkas, JL.IO. Kypc nporpammupoanus po6ota LegoMindstorms EV3 B cpene EV3:
u31. Bropoe, epepad. u gomoi. / JI.YO. Oscsautikas, JI.H. Oscsuunkwuii, A.Jl. OBCSIHUTIKAT.
— M.: «Ilepo», 2016. — 296 c.;
2. Komocos /[I. I'. I1epBsiii mar B pobototexuuky. [Ipakrukym mis 5-6 kinaccos\ /1. I. Komocos.
— M.: BUHOM. Jlabopatopus 3nanuii, 2012 — 292 c.
3. bnor-coobmectBo moduteneir podoroB Jlero ¢ mpumepaMu mporpamMm [DIEKTPOHHBIH

pecypc] /http://nnxt.blogspot.ru/2010/11/blog-post_21.html

4. JlaGoparopHble MPAKTUKYMbI IO IPOrPAMMHUPOBAHUIO [DnexTponubIit pecypc]
http://www.edu.holit.ua/index.php?option=com content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

5. Oo0pa3oBarenpHas nporpamMMma «BBeneHne B KOHCTpYHpPOBaHHE POOOTOB» U TpaduieCKHUid
SI3BIK TIPOTPAMMHUPOBAHUS POOOTOB [DneKTpOHHBIH pecypc] /

http://learning.9151394.ru/course/view.php?id=280#program blocks
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http://nnxt.blogspot.ru/2010/11/blog-post_21.html
http://nnxt.blogspot.ru/2010/11/blog-post_21.html
http://nnxt.blogspot.ru/2010/11/blog-post_21.html
http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru
http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru
http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru
http://learning.9151394.ru/course/view.php?id=280#program_blocks

8.
9.

[Ipumepsl KOHCTPYKTOPOB M MPOTrpaMM K HUM [DnekTpoHHBIN pecype] / Pexxum mpocryna:

http://www.nxtprograms.com/index2.html

[Iporpammel 1uist pobota  [DnekTpoHHBIH pecypc] /

http://service.lego.com/enus/helptopics/?questionid=2655

VYueOHHK 110 nmporpaMmmupoBanuto poootos (Wiki) [Dnexkrponnsiii pecypc] /

Marepuainsl caiToB

http://www.prorobot.ru/lego.php http://nau-ra.ru/catalog/robot http://www.239.ru/robot

http://www.russianrobotics.ru/actions/actions 92.html

http://habrahabr.ru/company/innopolis university/blog/210906/STEM-po6oToTexHuka

http://www.slideshare.net/odezia/2014-39493928 http://www.slideshare.net/odezia/ss-

40220681 http://www.slideshare.net/odezia/180914-39396539

https://www.lego.com/ru-ru/mindstorms/fan-robots

http://4pda.ru/forum/index.php?showtopic=502272&st=20

http://www.proghouse.ru/tags/ev3-instructions
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