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BBEJEHUE
[Iporpamma npeaHa3HayeHa A U3Y4SHHUs] POOOTOTEXHUKU M BOBJICUCHHUsI OOyJarOIIUXCS B
NPaKTHYECKYIO ACATEIILHOCTh 10 pa3paboTKe W KOHCTPYMPOBAHHMIO YIPABIISIEMBIX MOJENCH Ha
0asze koHctpykropa LEGOMindstormsEV3. Ilporpamma peanusyercst Ha 06aze neHTpa «Touka

Pocray, crpykryproro noapazaenenuss MbOY «COUI c. ["ancomayy.

Pa3nes 1 «KoMimiieke OCHOBHBIX XapaKTepHCTHK 00pa3oBaHusi 00beM, cojepkaHue,
IVIAHMpYeMble Pe3yJIbTaThl
1.1. ITosicHuTeIbHAS 3aNIUCKA

JlononuuTensHas oOmieoOpazoBarenbHasi 001epa3BuBaroias nporpamma «Mooenuposarue
pobomosy pazpaboTaHa IJisl yUPEKJACHHUHN TOTIOJTHUTEIHHOTO 00pa30BaHus IETEH.

O6pazoBarenpHas mnporpamma «MonenupoBanue poOoToB» cocraBieHa B 2023 roxy B
cooTBeTcTBUU ¢ DenepanbHbiM 3ak0HOM «O06 oOpazoBanum» ot Ne 273-®3 29.12.2012 (pen. ot
31.12.2014 r.); Konnenuue pa3BUTHs AOMOJHUTEIBHOTO 00pa30BaHUs JI€TeH, yTBEPKIEHHOM
pacniopsokenueM [IpaButensctBa PO Nel726-p ot 04.09.2014 r.; IloctanoBinenuem [ 'maBHOrO
roCyJapCTBEHHOTO caHuTapHoro Bpada Poccwuiickoit ®enepamun «O6 yrBepxaeHuu CanlluH
2.4.4.3172-14 «CaHUTapHO-3MHJIEMUOJIOTHICCKIE TPeOOBaHMS K YCTPOWCTBY, COACPKAHHWIO U
OpraHu3aly pexuMa paboThl 00pa30BaTENbHBIX OPraHU3alUil TOTIOIHUTEILHOTO 00pa3oBaHus
nereit» Ne 41 ot 04.07.2014 r.;

Hanpaenennocms 00noinumensHou o00pazoeamenbHoil RPOpammul

[IporpamMmMa OTHOCHUTCS K TEXHHMYECKOW HampaBieHHOCTU. [Iporpamma opueHTHpOBaHa Ha
pa3BUTHE TEXHUYECKUX M TBOPUYECKHX CHOCOOHOCTEM M yMEHMH Ydalluxcs, OpraHU3aIUIo
HAy4YHO-MCCIIEI0BATEIbCKON NEeSITeNIbHOCTH, TPO(HECCHOHATLHOTO CAMOOTIPEACTICHUS YUaLUXCA.

Hoeu3zna oannoii npozpammel

Ha 3anstusix getu yuatcsi, urpas u, urpas, - yuarcs! PeGsta B urpoBoii popme pazBUBarOT
WHXEHEPHOE MBIIIUICHUE, MOTYJYaroT MpaKTUYeCKue HaBbIKU MpH cOopke podoTa. B xone coopku
IIKOJIBHUK ~ YYUTCSL OPHEHTUPOBATHCA B uepTeXaX, palOHaJIbHO OPraHU30BBIBaTH PadoOTYy.
OO6pazoBarenpHas mporpamma BHEYPOUHOH JIeATeNbHOCTH 1O mnporpamMme «OCHOBBI
pOOOTOTEXHUKH» HalpaBieHa Ha TMOJJEPKKY CpeAbl UIsl JETCKOTO0 Hay4yHO-TEeXHHYECKOIrO
TBOpUYECTBa U 00OecleYeHre BO3MOXKHOCTU caMopeanu3aiuu ydamuxcs. CoBpeMeHHas IIKOJa
MEHSIETCS: BaKHA HE CyMMa TeX 3HaHH, KOTOPbIE MOJYYUT YUCHHUK, & BaXXEH JWYHOCTHBINA POCT.
[ToaToMy conepaHue OpOTpaMMbl HAMpaBICHO W Ha CO3JaHHE YCJIOBHHA ISl Pa3BUTHS
JUYHOCTH peOeHKa, pa3BUTHE MOTHUBAIMM JIMYHOCTH K MO3HAHUIO M TBOPYECTBY, oOecredyeHue
HMOLIMOHAIBHOTO OJjaronoyyyust pebeHka, NpHOOLIEHHE 00yJarommXcs K 00IIeYe0BEYeCKUM
[IEHHOCTSAM U 3HAHUSIM, HHTEIUIEKTYAIbHOE U IyXOBHOE Pa3BUTHE JINYHOCTH peOCHKA.

Axmyanvrhocmo



Opnoit w3 BaxkHbIX mpoOnem B Poccum sBisitorcs €€ HemocTaToyHas OO0ECTeueHHOCTh
WHXEHEPHBIMH KaJpaMu U HHU3KUH CTaTyCc WHXKEeHepHoro oOpazoBanms. Ceiidac HEOOX0IUMO
BECTH TMOMYJIIPU3ALNI0 Mpodeccun nHxKeHepa. HTEeHCHBHOE MCTIOIb30BaHUE POOOTOB B OBITY,
Ha TIPOM3BOJACTBE W Tmoje 00s TpeOyeT, uToOBI IMMOJIb30BaTENH O00JaJaa COBPEMEHHBIMH
3HAHMSIMH B OOJIACTH YIpaBJICHUS pOOOTAMH, YTO TO3BOJUT pa3BUBATh HOBEIC, YMHBIEC,
Oe3omacHble U 00Jiee MPOJBUHYTHIC aBTOMATU3UPOBAHHBIC CUCTEMBL. HeoO0XoauMo NpHUBHBATH
WHTEPEC ydammxcs K 007JacTi pOOOTOTEXHUKH U aBTOMATH3HUPOBAHHBIX CHCTEM.

Taxxke nmaHHas mporpaMma AacT BO3MOXKHOCTH IIKOJIBHUKAM 3aKpElUTh W NMPHUMCHUTH Ha
MPAKTUKE TIOJMYYCHHBIC 3HAHUS 10 TaKWUM JUCIUIUIMHAM, KaK MareMaThka, (u3uKa,
nH(poOpMaTHKA, TEXHOJIOTHUA. Ha 3aHATHAX TO0 TEXHUYSCKOMY TBOPYECTBY  yUaIIHECs
COTIPHKACAIOTCS CO CMEXHBIMU 00pa30BaTEIHbHBIMUA 00JIACTAMH. 3a CUET MCIOJIB30BaHUS 3araca
TEXHUUYECKUX TIOHITHHA WU CICIUATBHBIX TEPMHUHOB PACHIMPSIOTCS KOMMYHHUKATHBHBIC (DYHKITUU
SI3bIKA, YIITYOJISTFOTCST BO3MOXKHOCTH JIMHTBUCTHUYECKOTO pa3BUTHs oOydaromierocs. JlanHas
MpOrpaMMa TO3BOJISIET CO3/1aTh YHUKAIBHYIO 00pa30BaTeIIbHYIO Cpely, KOTOpas CIIOCOOCTBYET
Pa3BUTHIO MHXXKEHEPHOTO, KOHCTPYKTOpCKoro MeuieHus. B mpomecce padotst ¢ LEGO EV3
VYIEHUKH TIPHOOPETAIOT OMBIT pENIeHUS KaK THUIOBBIX, TaK W HEMAOJOHHBIX 3amad I10
KOHCTPYHPOBAHUIO, TIPOTpaMMHUpPOBaHUI0, cOOpy maHHBIX. Kpome Toro, pabGora B KOMaHje
crocoOCTBYeT (OPMHUPOBAHUIO YMEHHUS B3aMMOJICUCTBOBATh C COYYCHUKAMH, (DOPMYIUPOBATH,
aHAJIM3UPOBATh, KPUTUYECKH OLEHUBATh, OTCTAUBATh CBOU UJIEH.

Ileoazozuueckana uenecoobpazHocms npPoOZpaMMbl OPUEHTUPOBAHA HA  BBINOJHEHHUE
TpeOOBaHUN K COAEPKAHMIO [OTIOJHUTEIBHON [E€ATE€IbHOCTU IIKOJIBHUKOB, a TaKkKe Ha
MHTETPaUIO U JOMIOJIHEHUE COJIepKaHus peIMeTHbIX nporpamm. KoncrpyupoBanue poOOTOB —
3T0 TpeOoBaHUE BpeMeHHU. [ ceroAHsIIHUX MPOJBUHYTHIX IIKOJILHUKOB 3TO BOCTpeOOBaHO,
UHTEpeCcHO. JleTh — HeyTOMUMBbIEe KOHCTPYKTOPBI, MX TEXHMUYECKHE PEUICHUS OCTPOYMHBI U
opuruHaibHbl. OYeHb BaXKHO BOBpPEMs OMNpPENENIUTh, HANPaBUTh U PA3BUBATh TBOPUECKHIA
TEXHUYECKUH TOTEHLMAaN [eTei, MPeIOoCTaBUTh BCE BO3MOXKHOCTH i (OPMUPOBAHUS U
Pa3BUTUS UX MHXKEHEPHOTO MBIIUICHUS U MpodeCcCHOHaIbHON opueHTalmu. Mojienu, KOTopbIe,
coOMparOT JeTH, CIyXaT OTJIMYHBIM OOy4aloluM MaTephaloM. YdueOHble 3aHATHS IO
POOOTOTEXHUKE CIIOCOOCTBYIOT Pa3BUTHIO JETCKOTO BOOOPAXKEHUS U TBOPUECKUX CIIOCOOHOCTEHH,
HAKOIUICHUIO TOJIE3HBIX 3HAHWM, (GopMHUpOBaHHIO aOCTPAKTHOTO U JIOTMUECKOTO MBIIUICHUS,
KOHCTPYKTOPCKHMX, HWHXXEHEPHBIX M OOIIEHAyYHBIX HAaBBIKOB. [Tomoraror mo-Apyromy
MMOCMOTPETh Ha BOMPOCHI, CBA3AHHBIE C M3YyYEHHEM €CTECTBEHHBIX HayK, HWH()OPMAIMOHHBIX
TeXHOJOTuN U MaTteMaTHKU. CrocoOCTBYeT pa3BUTHIO PEUYH, MPOCTPAHCTBEHHOUN OpUEHTAINH,
o0ecreunBarOT BOBJICYCHHE YUYAIIMXCS B HAaYYHO-TEXHHYECKOEC TBOPUECTBO U  JAIOT
BO3MOHOCThH TI0 MAKCUMyMY P€an30BaTh TBOPUECKUE CIMOCOOHOCTH. AKTyaabHO BOCIHTaHUE

JIMYHOCTU C KPCATHBHBIM MBIIIJICHUCM, o6naz[a101uel71 0a30BBIMH TEXHUYECKUMH YMCHUAMU, HO



CMOCOOHON NMPUMEHUTh UX B HECTAHJAPTHON CUTYallUH.

OmauuumenvHnovle 0cOOEHHOCMU NPOZPAMMbL

B nponecce Teopernueckoro oOydyeHHUS BOCIMTAHHUKU 3HAKOMSTCS C Ha3HAuYEHUEM,
CTPYKTYpO#l U YCTPOMCTBOM POOOTOB, C TEXHOJOTHYECKUMHU OCHOBaMHU COOpPKM M MOHTaXa,
OCHOBaMHM BBIYMCIIUTEIILHOW TEXHUKH, CpPEACTBaAMH OToOpaxenuss uHpopmauuu. [Iporpamma
COJIEP’KUT CBEJICHUS 110 UCTOPUU COBPEMEHHOM AIEKTPOHUKH, HTHPOPMATUKU U POOOTOTEXHUKH,
0 BEAYIIUX YYCHBIX M HMH)XXCHEpPAaX B ATOM 00JACTH M WX OTKPBITHAX C IIENBI0 BOCHHUTAHUS
UHTEpeca ydyaluxcsi K MNpoPecCHOHAIbHON JEeATENbHOCTH, HAINpaBICHUSIM pa3BUTHUS U
MEepCreKTHBaM poOOTOTeXHUKH. [IporpaMma BKIIIOUAET MPOBEJCHNE PAKTUKyMa HAYMHAIOIIETO
poOOTOTEXHMKA, BKIIOYAIOIIETO MPOBEACHHE J1a00paTOPHO-TIPAKTUYECKUX, MCCIIEI0BATEIbCKUX
paboT M TPUKIATHOTO TPOTPaMMHUpPOBaHMA. B Xole cHenuanbHBIX 3aJaHUi BOCITUTAHHUKU
proOpeTaroT 00IIe-TPYyAOBbIE, CHEIMalbHble M NPO(EeCCHOHAIbHBIE YMEHHS W HAaBBIKM IO
cOOpKe TOTOBBIX pOOOTOB, MX MPOrPAMMHUPOBAHMIO, 3aKpEIUIIEMbIE B Ipoliecce pa3paboTKU
npoekra. Coaep)kaHue TPAKTHUECKUX pPabOT W BUABI TNPOEKTOB MOTYT YTOYHSTHCSA, B
3aBUCHUMOCTH OT HAKJIOHHOCTEW y4allluxcsi, HATM4YMsI MaTepuaioB, CPEJICTB U JIp.

Jlst peanu3aiiiy MporpaMMBbl UCTIONTB3YIOTCST 00pa3oBaTeIbHbIE KOHCTPYKTOPHI (hupmbl Lego,
koHcTpyktop LEGO MINDSTORMS Education EV3. Oun mpencraBiser coboit Habop
KOHCTPYKTHUBHBIX J€Tajel, MOo3BOJSIONINX coOpaTh MHOTOYHCIECHHBIE BapHaHThl MEXaHU3MOB,
Ha0Op JATYUKOB, BUTATEIM U MUKPOKOMIBIOTEp EV3, KOTOPBIN ympaBiseT BCel MOCTPOCHHOM
koHcTpykieit. C korcrpykropom LEGO MINDSTORMS Education EV3 uaer Heobxoaumoe
porpaMMHO€E oOecIieueHue.

[IpocroTa B MOCTPOEHUHM MOJEIM B COUETAHHMM C OOJBIIMMH KOHCTPYKTUBHBIMU
BO3MOXHOCTSIMU KOHCTPYKTOpa TIO3BOJISIIOT JETSAM B KOHLE 3aHSTHUS YBUICTHb CHAEIaHHYIO
CBOMMH PyKaMU MOJeJb, KOTOpasi BBINOJHSET MOCTaBIECHHYI0 MMM K€ caMUMHU 3anady. [lpu
MIOCTPOCHUM MOJIENIM 3aTparuBaeTcsd MHOXECTBO MPOOJIeM U3 pa3HbIX 00JacTeil 3HAHUS — OT
TEOPUU MEXAHUKH JI0 TICUXOJIOTUH.

Aopecam npozpammot

[Iporpamma mpeanasHaueHa aiasi oOydaromuxcs 10-17 ner. B xpykok mpuHHMaroTcs BCe
KENaIUe ydJalluecs, YBICYEHHbIE TEXHHUYECKUM TBOPYECTBOM, JIOOSIIME TBOPUTH,
HMHTEPECYIOIINecs HOBUHKaMH poOOTOTEXHUKH, 0e3 mpeaBapUuTeIbHbIX HenbITaHui. KomndecTBo
obOyuatonmuxcs 10 15 uvenosek. [Iporpamma paccuuTaHa Ha JeTei pa3HOTO YPOBHS Pa3BUTHS,
BO3MO’KHO 0Oy4eHHe AeTeil ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI.

YpoBeHb nporpamMmbl, 00beM H CPOKH pPeaIn3aluuu.
YpoBEHb MPOrPaMMEI - Oa30BBIH.
[Iporpamma paccuutana Ha 1 ronx oOyuenusi. Ha u3ydenue nmporpaMmbl OTBOAUTCS 68 4acoB.

dopma o0yueHusi: OUHasl.



PexnM 3aHATHI: 3aHATUS NPOBOAATCA 2 pa3a B Hexemo 1o 1 yacy. I[IpoaomkurensHOCTh
OJIHOTO 4aca cocraBiseT 40 MUHYT.

OcoOeHHocTH OpraHM3anuM 00pa3oBaTEJBHOIO Ipolecca: COCTaB IPYyNNbl Ha
MPOTSHKEHUU HM3YyYEHHUs] MPOrpaMMbl NOCTOSHHBbIA. Bo3MOXHO 3auncieHue B 0ObeIMHEHUE
yJamuxcs B Te4eHHe y4eOHOTO roJia mociie codece[0BaHus UM TECTUPOBAHUS.

dopmMa W BUABI 3aHATHH MO MpPOTpaMMe CHOCOOCTBYIOT (HOPMHUPOBAHHUIO HABBIKOB
CaMOCTOSITEJIBHOM MCCIIEZI0BATEIBCKOM NI€ATENbHOCTH M CO3JAHHUI0O KOHEYHOIOo MpOAYyKTa —
npoekra. s JOCTHXKEHUs pe3yiabTara HpPOBOMATCS TNPAKTHUYECKHE W TBOPUYECKHE paloTHI,
JIEJIOBBIE U POJIEBBIE UTPHI, IOJIEBBIE 3aHATHUS U SKCKYPCHUU.

1.2 Hean u 3ag1aun
Ilenv npozpammer:o0ydeHre 0OCHOBaM pOOOTOTEXHUKHM U MPOrpaMMHpOBaHUs, (GOpPMUPOBAHUE
HAaBbIKOB KOHCTPYHPOBAHUS, MOAECTUPOBAHUS U aBTOMAaTHYECKOTO yIIpaBieHUsl poOOTaMu.
3aoauu npozpammor:
JInyHOCTHBIE
K nu4HOCTHBIM 3a7auaM OCBOEHUS Kypca MOKHO OTHECTH:
— chopMHpOBaTh KPUTHYECKOTO OTHOIICHUS K WHPOpPMAIMK W H30MPATEILHOCTH €€
BOCITPUSTHS;
— chopMHPOBATH OCMBICIIEHUSI MOTUBOB CBOMX JICHCTBUI MPH BBIOJHEHUH 3a/1aHU;
— pa3BUTH JIFOOO3HATEIBHOCTH P BBIOJHEHUU Pa3HOOOPa3HBIX 3a/laHMi;
— Pa3BUTb BHHMMATEIBHOCTH, HACTOMYMBOCTH, LENECYCTPEMJICHHOCTH, YMEHHME IIPEOJI0JIEBATH
TPYOHOCTH.
MeTtanpeaMeTHbIe
KoMMyHHKaTHBHbBIE YHUBEPCATIbHBIE YU€OHbIE ICHCTBUSA:
— chopMHpOBaTh YMEHHUS CIIyLIATh U IOHUMATh JIPYTUX;
— cpopmupoBaTh 1 0TpabOTKA YMEHUS COINIACOBAHHO PabOTaTh B KOJIJIEKTHBE;
— chopMHpOBaTh YMEHUS apIr'yMEHTUPOBATh CBOIO TOUKY 3pEHMS;
— copMHpOBATh YMEHUs YIPABIATh MOBEJICHUEM IapTHEpa — KOHTPOJb, OLIEHKA, KOPPEKIIHS
€ro JeHCTBUH.
ITo3HaBaTenbHbIE yHUBEPCATIbHBIE YUeOHBIE IEHCTBUS:
— chopMHpOBaTh YMEHUS HAXOIUTh pa3HOOOpa3HbIE CIIOCOObI peIIeHus 3a/1a4;
— cpopMHpOBaTh YMEHUS YCTAHABIUBATh OTHOIICHUS MEXIY 2JIEMEHTAMH CUCTEMBI,
— c(hopMUpOBaTh YMEHUS BBIJCIATH CYIIECTBEHHBIE MPU3HAKH CHCTEMBbI U a0CTparupoBaThCs OT
HECYLIECTBEHHBIX;
— cpopMHPOBATH YMEHHUS COCTABIIATH AITOPUTMBI U BUIOM3MEHATh U3C  YUETOM 3alaHHBIX
YCIIOBHI;

- C(bOpMI/IpOBaTL YMEHUC MOACITUPOBATL U Hp606pa3OBLIBaTL OOBEKT.



PerynsTuBHBIE yHUBEpCAIbHbIE YUeOHBIEC JCHCTBUS:
— cpopMHpOBATH YMEHHUS IPOSBIATH IO3HABATEIBHYIO MHUIIUATUBY B YU€OHOM TpOIIECCE;
— cpopMHpOBaTH YMEHHS TUIAHUPOBATH U OPTaHU30BBIBATH CBOIO JAEATEIBHOCTD ISl JOCTHKCHHS
LIEJIH;
— copMupOBaTh YMEHUSI OLIEHUBATH MOJYYEHHBIH TBOPYECKUH MPOJIYKT M COOTHOCHUTH €0 C
Ha4yaJIbHbIM 3aMBbICJIOM.
IMpeamerHbIe
Ilepswiti yposenb— cghpopmuposams y 00y4aouuxcs:
— OCHOBHBIE MTOHATHSI pOOOTOTEXHUKH;
— OCHOBBI AJITOPUTMHU3ALINH;
— YMEHHMS aBTOHOMHOTO IIPOIPaMMHUPOBAHMS;
— OCHOBHI nporpammupoBanus B cpene LEGO EV3;
— YMEHHMS NOAKJIIYATh U UCIOJIb30BaTh JATUYMKH U JIBUTATEIIN;
— HaBBIKU pabOThl ¢ UHCTPYKIIMOHHBIMHU KapTaMH.
Bmopoii yposenv— nayuums odoyuarowuecs:
— KOHCTPYHUPOBATh pa3IU4YHbIE MOJIENIN POOOTOB;
— CO3/JaBaTh IPOTrpaMMBbI JJIs PEIICHUS 3a/1a4;
— UCIOJIb30BaTh JaTYMKU U IBUraTEIIN JJIs PELICHHs POCTEHIINX 3aad.
Tpemuii yposenv— nayuums 00y4arouuecs:
— UCNOJB30BaTh JATYMKW M JBHTaTeIM B CIOXKHBIX 3aJadax, MPeSyCMaTpHUBAIOIINX
MHOTOBapHAHTHOCTH PELICHHUS,
— CO3/1aBaTh U 3alIMIIATh TBOPYECKUE IPOEKTBHI.
1.3 Conep:xaHue nporpamMmmbl

YyeOHbIi JIaH

Ne HaumeHoBaHue pa3/iesioB U TeM Bcero Teopus /mpakTHKa
4acoB
1 |BBenenue B poOOTOTEXHUKY 4 2/2
2 |KonctpyupoBanue 18 14/4
3 |IIporpammupoBaHue 24 12/12
4 |IIpoekTHas AEATEIHLHOCTh B MAJbIX IPYIIIax 22 14/8
BCET'O 68

Conepxxanue y4eOHOro njiaHa
BBoaHoe 3anaTHE
Hctopust nosBieHus TepMHHa «poOoT». IlepBble MexaHHUYeCKHe UTPYIIKH. ABTOMAaTHYECKUE
ycrpoiicta. Kyknsi-anapouns! JK. Bokancona, IIeepa u Anpu [Ipo.
OCOoOeHHOCTH YCTPOICTBA M U3TOTOBJIEHUS MPOCTEHIINX MEXaHUUECKUX UTPYIIIEK.

Hpakmultecmﬂ paﬁoma: MNPOCKTUPOBAHHUEC W H3TOTOBJICHUC HpOCTGﬁIHHX MECXaHHUYCCKUX




UTPYILEK.

«Oprasnsbl 4yBCTB» po00TOB

«Opransl 4yBCcTB» po00TOB. OCOOEHHOCTH YCTPOWCTBA M HM3TOTOBJICHUS «OPIaHOB 3PEHUS,
cltyxa, OCSI3aHMsD ISl MOJIETH PoOoTa.

Ilpakmuueckasa paboma: KOHCTPYUPOBAHUE U HU3TOTOBJIEHHE MPOCTEUIINX «OPraHOB 3pEHUS» U
«OPTaHoB CITyXa» C UCIOJIb30BaHHEM HAOOPOB THIA «DIEKTPOHHBIE KYOUKH).

Hrposbie aBTOMaTHYeCKHE YCTPOHCTBA

Knaccugukanuu 31eKTpOHHBIX TP U UTPYIIEK. DK3aMEHATOPBI

u TpeHax€ppl. OCOOEHHOCTH YCTPONCTBA M M3TOTOBJIEHUS MPOCTEHIIMX IEKTPOHHBIX UIP U
UTpYILEK.

Ilpakmuueckan paboma: V3TOTOBICHHE MPOCTEHIINX 3JIEKTPOHHBIX WMIP M HUIPYLIEK C
HCI0JIb30BAHUEM JIeTajeil U y3J10B HAOOPOB TUIA « DJIEKTPOHHBIE KyOHUKN».

JABuoKymecsi podooTsl

OcoOenHocTH U cHOcOObI MepenBHKeHUs B mpupoje M TexHuke. OcOOEHHOCTH yCTpoicTBa
WCIIOJIHUTENBHBIX MEXaHU3MOB, 00€CTIEUMBAIOUINX MEPEABHKEHNE TEXHUUYECKUX YCTPOMNCTB IO
TBEPAOH NMOBEpXHOCTH. OCOOEHHOCTH YCTPOWCTBA M M3TOTOBJIEHUS PA3IUYHbIX JABUTaTeneu Ais
MOJIeNei poOOTOB.

Ilpakmuueckan padoma: TPOCKTUPOBAHWE W W3TOTOBJIICHHE MEXAaHW3MOB JIBUraTelIed Ul
MOJIeNe poOOTOB.

Oco0eHHOCTH YCTPOHCTBA M M3IOTOBJICHHS HCIOJHHUTEJIbHBIX MEXaHM3MOB I MOJE/IH
podora

Knaccugukanus nCnoJHUTENbHBIX MEXAHU3MOB 110 NMPUHLUIY JEHCTBUA, MO (PYHKIIMOHAIBHBIM
U KOHCTPYKTUBHBIM Ipu3HakaM. OCOOEHHOCTH yCTpOHCTBAa MEXaHM3MOB, 00€CHeYMBAIOLINX
NepeBIKEHUE MOJEIH (1IaroBble, I'yCEHUYHBbIE, KOJIECHBIE MEXaHU3Mbl) U MEXaHU3MOB 3aXBaTa
(THEBMO-, 3JIEKTPO-, THIPOMEXAHU3MBI U 1IP.).

Ilpakmuueckan padoma: TPOSKTUPOBAHUE U W3TOTOBJICHHUE NPOCTEUINNX HCIIOJIHHUTEIbHBIX
MEXaHU3MOB MOJIEIH PoOOTa.

«IIpodeccun» podoToB

Paznuunsele «rpodeccumn» pobotos. [IpombinuieHHbIE POOOTHI. POGOTHI-HCCIIEA0BATENIN KOCMOCA
U OKEaHCKUX TITyOHH.

Ilytu co3maHusi MCKYCCTBEHHOTO HHTeJUIeKTa B Oyxaymiem. I[lepcrieKTUBBI MPakTHYECKOro
UCIOJIb30BaHUs pOOOTOB.

Ilpakmuueckasa padoma: NOATOTOBKA U IPOBEAECHUE KOHKypca (PaHTACTUYECKHX IPOEKTOB
po6oTOB.

IIpombIlLIeHHBIN IM3alH M TEXHUYECKasi 3CTeTHKa B opopMiIeHNH Mojes1eil po0oToB

3aKOHEBI KpaCOThl U UX IIPOSABJICHUA B O(I)OpM.HCHI/II/I Mozeaen pO6OTOB. IloaroroBka KOHKYpCa



IOHBIX IU3aHHEPOB.
Ilpakmuueckasa paboma: KOHKYpC IOHBIX JU3aIHEPOB.
Hrorosasi koH(depeHys U BLICTABKA Pad0T y4almxcst
ITonBenenue utoros padboTs! yyamuxcs. Iloaroroska n0kinanos,
pedeparoB, IPUCTEHIOBBIX MATEPHATIOB JJIsl UTOTOBOM KOH(epeHUuHu. 3aBepIICHUE CO3TaHHS
Mojenell poOOTOB Uil UTOrOBOWM BbICTaBKU. [loAroToBKa TEXHHYECKOM NOKYMEHTAlUU K
U3rOTOBJIEHHBIM MoJiessiM. OopmileHue NOMEIIEHNS BBICTABKU.
Ilpakmuueckas paboma: npoBencHUE KOH(EPEHIIMM M BBICTABKH JIydIIMX padOT AeTed u,
BO3MOJKHO, pa0OT meparora.
1.4 Ilnanupyemble pe3yJibTaThl
JIMYHOCTHBIE
K nu4HOCTHBIM pe3ynbTaTaM OCBOEHHUS Kypca MOKHO OTHECTH:
— (QopMupoBaHHE KPHUTUYECKOTO OTHOIIEHUS K UHQOpManuu U H30UPATEILHOCTH €¢
BOCITPUSTHS;
— (OpMUPOBAHNE OCMBICIIEHNSI MOTUBOB CBOMX JEHCTBUH MPU BHINOTHEHUN3a/IaHUH;
— pa3BUTHE JI0003HATETLHOCTH MIPH BHITIOJHEHUH Pa3HOOOPA3HBIX 3a/1aHU;
— pa3BUTHE BHHMMATEIbHOCTH, HACTOMYMBOCTH, LEIEYCTPEMJIEHHOCTH, YMEHHE IPEOJI0JIeBATh
TPYIHOCTH.
MeTtanpeaMeTHbIe
KoMMyHHKaTHBHBIE YHUBEpCAIbHbIE YUeOHbIE TEHCTBUS:
— ¢hopMUpOBaHHME YMEHUS CIIYIIATh U MOHUMATh JPYTHUX;
— ¢opMupoBaHuEe U OTPaOOTKA YMEHUS COTIACOBAaHHO paboTaTh B KOJUIEKTHBE;
— ¢hopMUpOBaHNE YMEHUSI ApPT'YMEHTUPOBATh CBOIO TOUKY 3PEHHS;
— (opMHUpOBaHHUE YMEHHUS YIPABISATH MOBEJACHUEM NapTHEpa — KOHTPOJIb, OLIEHKA, KOPPEKIIHs
€ro JIEUCTBUM.
[To3HaBaTenbHBIC YHUBEPCATIbHBIE YUeOHbIC JCHCTBHUS:
— ¢hopMUpOBaHHE YMEHUSI HAXOAUTh Pa3HOOOPa3HbIE CIIOCOOBI pelIeHHs 3a/1a4;
— ¢hopMUpOBaHKME YMEHUS YCTAaHABIMBATH OTHOIICHUS MEXKIY 3JIEMEHTAMU CUCTEMBI,
— (hopmupoBaHre YyMEHUS BBIACIATH CYIIECTBEHHBIE MIPU3HAKU CUCTEMBI U aOCTParupoBaThCs OT
HECYLIECTBEHHBIX;
— (hopMupoBaHME YMEHMsI COCTAaBJIATH AJTOPUTMBI U BHJIOM3MEHATh MX C YYETOM 3aJlaHHBIX
YCIIOBHI;
— (opMHpOBaHUE YMEHUE MOJETUPOBATh U MPE0OPa30BbIBATH OOBEKT.
PerynsaTuBHBIE yHUBEpCAIbHbIE YUeOHbIE JeHCTBUS:
— (opMHpOBaHUE YMEHHUS MPOSBIATH O3HABATEIBbHYIO HHUIIMATUBY B y4eOHOM IPOLIECCE;

- (1)OpMI/IpOBaHI/IC YMCHHA IUIAHUPOBATHL U OPraHU30BbIBATH CBOKO JCATCIBHOCTL  JJIA



JOCTHOKCHU S LCIIN,

— (popMupoBanre yMEHHs OLIEHWBATH MOJYYECHHBIH TBOPUECKHI MPOAYKT U COOTHOCUTH €ro C

Ha4daJIbHBIM 3aMBbICJIOM.

IMpeamerHbIe

B pesyabTaTe ndydeHusi Kypca yyamuecst 10JKHbI:

3HATL/MIOHUMATDH

YMETH

POJIb ¥ MECTO pOOOTOTEXHHUKH B KU3HH COBPEMEHHOTO OOIIECTBA;

OCHOBHBIE CBEJICHUE U3 HICTOPUH Pa3BUTHsI pOOOTOTEXHUKHU B Poccuu u mupe;
OCHOBHBIX TIOHSTHSI POOOTOTEXHUKH, OCHOBHBIE TEXHHYECKHUE TEPMHUHBI, CBSI3aHHBIE C
mporeccaMu KOHCTPYUPOBAHUS U IPOTPaMMHPOBaHUs pOOOTOB;

MpaBUJIa U MepbI 0€30MIaCHOCTU IIPU pabOTe C AIEKTPOUHCTPYMEHTAMU;

o0111ee yCTpONCTBO M IPUHIIHITBI JEHCTBUS POOOTOB;

OCHOBHBIE XapaKTEPUCTHKH OCHOBHBIX KJIACCOB POOOTOB;

OOIIyI0 METOIMKY pacyeTa OCHOBHBIX KHHEMAaTHUECKUX CXEM;

MOPSZIOK OTHICKAHUST HEMCIIPABHOCTEH B Pa3IMUHBIX POOOTHU3NPOBAHHBIX CHCTEMAX;
METOUKY MPOBEPKU PaOOTOCTIOCOOHOCTH OTAEIBHBIX Y3JIOB U JIeTalei;

OCHOBBI TIOMYJISIPHBIX SI3BIKOB TIPOTPAMMHUPOBAHHS;

nmpaBWjia TEXHUKHM Oe30macHOCTH mpu paboTre B  KaOWHETE  OCHAIIEHHBIM
ANEKTPOOOOPYIOBAHUEM;

OCHOBHBIE 3aKOHBI JJIEKTPUUYECKUX LEenel, npaBwia Oe30MacHOCTH Npu pabore ¢
UIEKTPUUYECKUMHU LEISIMHU, OCHOBHBIE PaJUO3IEKTPOHHbBIE KOMIIOHEHTHI;

onpeneneHuss poOOTOTEXHUYECKOTO  YCTPOMCTBa, Hambosiee pacnpoCTpaHEHHbIE
CUTYallUH, B KOTOPBIX IPUMEHSIIOTCSA POOOTHI;

UMETb NPEJCTAaBICHUA O IEepPCHEeKTUBAX pa3BUTHS POOOTOTEXHUKH, OCHOBHBIE
KOMIIOHEHTHI IPOrPaMMHBIX CpeZ;

OCHOBHbIE ITPUHLUIIBI KOMIIBIOTEPHOTO YIPABICHUsI, HA3HAUEHHE U MPUHLUIBI pabOThI
LIBETOBOT'0, YJIbTPAa3BYKOBOIO JaTYMKa, JaTYMKA KacaHUs, pa3IMYHbIX UCIIOIHUTEIbHbBIX
YCTPOMCTB;

pa3nuyHbIe CIOCOOBI Mepejayl MEXaHUYECKOT0 BO3IEHCTBUS, pa3IMuHble BUbI ILIACCH,

BUJbI 1 HA3HAYCHUC MCXaHNYCCKHUX 3aXBAaTOB,

coOupaTh MpoCTeHIINe MOJIENHN ¢ UCTob30BaHueM EV3;

CaMOCTOSITEJIbHO MPOEKTHPOBAaTh U COOMpaTh M3 TOTOBBIX JeTajied MaHUIYJIATOphl U
pOOOTOB pa3IMYHOTO Ha3HAYCHHUS;

UCIOJB30BaTh JJIS MPOrpaMMUpOBaHus MUKpokommbiorep EV3 (mporpammupoBath Ha

muciuiee EV3)
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BJIAJIETh OCHOBHBIMH HAaBBIKAMHU DPAa0OTHI B BU3YaIbHOH Cpele MpOorpaMMHUpPOBAHMS,
POrpaMMHUpPOBaTh COOpaHHBIE KOHCTPYKLUMH TIOJA 33/a4d HA4yaJbHOTO YPOBHS
CJI0’KHOCTH;

pa3pabaTbiBaTh M 3alMChIBAaTh B BHU3YaJBHOM cpelle MPOTPAaMMHUPOBAHUS  THIIOBBIC
yIpaBiieHUs] po60TOM

MOJIb30BAThCS KOMITBIOTEPOM, TPOTPAMMHBIMU MPOAYKTAMH, HEOOXOIMMBIMH ISt
00yueHus: IporpaMme;

noaouparb HEOOXOJAWMBIC JAaTYMKH W HCIOJHHUTEIBHBIE YCTPOWCTBA, coOMpaTh
MPOCTEHIINE YCTPOWCTBA C OJHMM WJIM HECKOJbKUMH JaTYMKaMH, COOUpaTh W
OTJIAXXHUBATh KOHCTPYKLIUU 0a30BBIX pOOOTOB

MPaBUIBHO BBIOMpPATh BUJ TEpeIadyd MEXaHWYECKOTO BO3JEHCTBUS Ui Pa3TUYHBIX
TEXHUYECKUX CHTyalud, coOMpaTh IelcTByOImME Mojenu poOOTOB, a TakkKe HX

OCHOBHBIC Y3JIbl U CUCTCMBI

BC€CTU MHAUBHUAYAJIBHBIC U T'PYIIIIOBBIC HCCICI0BATCIIBCKHUEC pa6OTBI.

1. 5 KanenpapHblii yueOHblil rpaguk

peanu3anui  JTOTIOJIHUTEIBHON  oOmieoOpa3oBaTrenbHON  OOIEpa3BUBAIOIIEH  TTPOTPAMMBI

«MonenupoBaHure poOOTOBY»

Ha Jlara JlaTta Bcero KoaunuecTtBo | Pexxum

yuyeOHbIi | HaYaJa OKOHYAHUSA Y4eOHbIX Y4eOHbIX 3aHATHH

roj 00y4eHusi M0 | 00y4eHHsI IO | HedeJb JacoB

TI'on nporpamMme | mporpamme

00y4eHust

1rox 36 68 2 pa3a B
Heneiro 1o 1
aKaJ. yacy

Pa3nen 2 «KoMmieke opranu3anoOHHO-NIeAarOTHYECKUX YCJIOBHH,

BKJIIOYAIONIUI (POPMBI aTTeCcTAIMN

KOMHLIOTCp JUIA rI€aarora,

HPOEKTOD;

HUHTCpAKTUBHAA JOCKaA;

nerckue HoyrOyku — 10 mryxk;

2.1. YcaoBusi peanuszanuu

koHcTpykTop LEGO Mindstorms EV3 — 4;

nporpammuoe obecneuenue LEGO Education Mindstorms Software;

KOMILIEKT 3aJaHMi.

Ka)lpOBOC oOecneyeHue: IJI1 YCHICHIHOTO PCHICHHA MOCTABJICHHBIX B IPOTrpaMMe 3alay
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TpeOyeTcss Meaaror, ymeno ucHoib3yrlomuid 3¢dextuBHbie (GOpMbI  pabOThI, HMEIOLIUA
TBOPUYECKOE OTHOLIEHHE K 00pa30BaTEIbHOMY IIPOIIECCY.

[lenaror HOMKEH HMMETh COOTBETCTBYIOIIEE OOpa3oBaHUE: Ieaarormyeckoe. JIMYHOCTHBIE
XapaKTepPUCTHKHA JOJDKHBI COOTBETCTBOBATh TPEOOBAaHUSAM CHEUM(HUKH pabOTBl C JETHMH:

KOMMYHUKAaTHUBHOCTD, I[O6p0)KCJIaT€JIbHOCTB, neaarorndycCKas 3TukKa, akTuBHOCTD.

2.2. @opmMbI aTTECTALIMH
OCHOBHOI IPOTIETyPOH UTOTOBOW OLIEHKHU JOCTHKECHHUS PE3YJIbTATOB SIBJISICTCS BBICTABKA.
Dopmbl KOHMPOA:
- cobecenoBaHMs, WHIUBHIYaIbHBIE KOHCYIBTAIlUU, Oecena, TECTUPOBAHHE M aHKETUPOBAHME,
HaOIIOACHHUS, UTOTOBLIE 3aHATHS.
Dopmbl no0GeOeHUs UMO208 Peatu3ayu NPoOpammbl.
[TpoBOIUTCS UTOTOBAST ATTECTALNS — BBICTABKA JIOCTHKCHUIA.
2.3. OueHo4HbIe MAaTEPHAJIbI
Jnst  ompeneneHUsT OCTWHKCHUW yJaIlUMUCS TUIAHUPYEMBIX PE3yIbTaTOB HCHOJIB3YIOTCS
CIIEAYIONINE JUATrHOCTHYECKIE METOTHKH:
- caMOCTOsTeNIbHas padoTa.
- TBOpUECKas paboTa,
- ydacTue B BbICTaBKaX, KOHKypcax,
- TBOPYECKUH OTUET,
OneHouHas AEITEIbHOCTh pean3yeTcsl OCPEACTBOM M3YUYEeHUS 00pa30BaTeIbHBIX PE3yNIbTaTOB,
JEMOHCTPUPYEMBIX YUaITIMUCS.
2.4. Metoanueckne MaTepuaJbl
Onucanue MeTo0B 00y4YeHMSI:
Ob0vCHUMENbHO-UNTIOCMPAMUBHBIU MeMO0 00YYeHUs.
- ydJaiquecsi MOJIy4alOT 3HaHUA B Xoje Oecelbl, OObSICHEHHUS, AUCKYCCHUHU, M3 y4eOHOU WM
METOAUYECKON TUTepaTyphl, Yepe3 SKpaHHOe rmocoodue.
Penpooykmuesnwiii memoo obyuerus
- JIeATeNbHOCTh YYAlllUXCSl HOCUT QJITOPUTMHUYECKUN XapakTep, padoTa BBIMOIHIETCS 10
WHCTPYKIUSM, TPEANUCaHUsIM, MPaBUIaM B aHAJIOTUYHBIX, CXOJHBIX C MOKa3aHHBIM 00pa3IioM
CUTYaIUSIX.
Memoo npobremHo20 uznodcenus 6 06yyeHuu
- TpeXIe YeM H3jarath MaTepuai, Nepe] y4JalluMHUCs HEoOXOIAMMO IOCTaBUThH MpoOieMy,
chopMynupoBaTh TMO3HABATENBHYIO 3a7ady, a 3aTeM, pPAacKpbiBas CHUCTEMY JO0Ka3aTelIbCTB,
CpaBHHMBAs TOUYKHU 3PEHHUS, Pa3IMYHBIC IMOAXOJbI, TMOKa3aTh CHOCOO pEIIeHHs MOCTaBICHHOMN

3aJla4yM. Y4Yalluecs CTaHOBATCSA CBUACTEISIMU U COy4YaCTHUKAMU HAaYYHOI'O IOUCKA.
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Yacmuuno-noucko8ulil, Ul I8PUCTNIUYECKULL MeMOO 00yYeHUs
- 3aKJIFOYaeTCsl B OpPraHM3AIMK aKTUBHOTO IMOMCKA PEIICHHS BBIIBUHYTHIX B OOydeHHH (WA
CaMOCTOSITEIBHO  C(DOPMYJTMPOBAHHBIX) IMO3HABATEIBHBIX 33a7a4 B XOJE IMOJATOTOBKH U
pealM3anuy TBOPUYECKUX MPOCKTOB.
Hccreoosamenvcxuil memoo obyueHus
- ydYamigecs CaMOCTOSITENIbHO HM3y9Jar0T OCHOBHBIC XapaKTEPUCTHKH TPOCTBHIX MEXaHU3MOB U
JATYNKOB, PabOTAIOMIMX B MOJIEIH, BKJIFOUAsl phlYard, 3y04aTele ¥ PEeMEHHBIC Mepeaadn, BEAyT
HAOJIOJICHUSI W W3MEPEHUs W BBINOJNHSIOT Jpyrue JCHCTBUS TMOWCKOBOTO —XapakTepa.
WNuumaTnBa, camMOCTOSITENILHOCTh, TBOPUYECKUN TOWCK MPOSBISIOTCS B HCCIICIOBATEIBCKON
NESITETFHOCTH HauboJIee TOJIHO.

@dopmbl  OpraHU3alMi 00pPa30BATEIBHOTO TIpoIecca - WHAWBHAyaldbHAs, WHIUBHIyaTbHO-
TPYIIIIOBasi W TPYIIOBasl.
@dopMBI OpraHW3auil Y4eOHOTO 3aHATHS - 3alIUTa IPOCKTOB, WIrpa, JIEKIHS, «MO3TOBOU
MTYpM», HAOTIOJCHHWE, OJIMMITAAJA, IPAKTUYECKOe 3aHATHEe, IMPE3CHTAIUs, COPCBHOBAHME.
[Tegarornueckne  TEXHOJIOTHH - TEXHOJIOTHS WHIUBUAyAIH3AlMH OOYYCHHS, TEXHOJIOTHS
TPYIIIIOBOTO OOYYCHWS, TEXHOJIOTHS PAa3BUBAIONIETO 00YUCHUS, TEXHOJIOTHS HCCIIeIOBATEIbCKON
NESITEILHOCTH,  TEXHOJIOTHS MTPOEKTHOM NCSITEIHOCTH,  TEXHOJIOTHS HUTPOBOM
NeSITENbHOCTH, KOMMYHHMKATHBHAsl TEXHOJIOTHS oOyueHus, TEXHOJIOTUS
KOJUIEKTUBHON TBOPYECKOM AESITETbHOCTH, TEXHOJOTHUSl pEeUIeHHs U300peTaTelbCKUX 3a1au

AJITOPUTM y4eOHOIr0 3aHATHSA:

3aHsATHE BKIIOYAET B ce0s HECKOJIBKO ITAMOB:
Obwas yacms: OPraHU3alIMOHHBIA MOMEHT, MIOCTAHOBKA TEMBbI 3aHSTHUS, MPUMEHSEMbIE METO/IbI
U TpueMsbl, popma 3aHATHSL.
Opeanuzayuonuas cmpykmypa.
- aKTyanu3aius 3HaHuil, crioco0oB IeHCTBUS, GOPM TOCTHKEHUS PE3YJIbTaTOB;
- co3JlaHue MPOOIEMHON CUTYAIH, BOIIPOCHI, MATEPHUATIBI;
- IOCTaHOBKa IIeTIeH U 3a/1a4 3aHATHS;
- OTKpBITUE HOBOTO 3HaHWs, MPUMEHEHHWE MPUEMOB U HABBIKOB pabOTHI, (OpMHUpPOBaHUE
YMEHHI, HaBBIKOB 110 U3YUEHHIO HOBOTO MaTepuaa;
- yueOHbIE JEHCTBUS O peaTu3alyy ey U 3a/1a4 3aHATHUs;

- pe(pneKcm[: 00BbEKTHBHAS OIICHKAa JOCTUTHYTBIX PC3YJIbTATOB, pa60Ta Hazx OIIMOKAMH.
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8.
9.

2.5 Cnucok Jiureparypbl
Ogscsnunkas, JLIO. Kypc nporpammupoBanus podora LegoMindstorms EV3 B cpene
EV3: u3n. Bropoe, nepepad. u gomon. / JLYO. Oscsuunkas, [I.H. Oscsaunkuii, A./l.
Ogcsaunknil. — M.: «Ilepo», 2016. — 296 c.;
Komocor /. I'. TlepBbiii mar B pobototexHuky. [Ipaktukym s 5-6 wiaccos\ JI. T
Komnocos. — M.: BUHOM. Jla6opaTtopus 3Hanuii, 2012 — 292 c.
Bbrnor-coobmecTBo moduteneit podoros Jlero ¢ mpumepamu mporpamm [ DIeKTPOHHBIH

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

JlabopartopHble MPaKTUKyMbl [0 [POrpaMMHUPOBAHUIO [DIJIEKTPOHHBIM  pecypc]
http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

ObpazoBarenbHas nporpamma «BBeneHre B KOHCTpyHpoBaHHe poOOTOB» U rpapuuecKkuit
SI3BIK MIPOrpaMMHUPOBAHUS poboTOB [DneKTpOHHBIH pecypc] /

http://learning.9151394.ru/course/view.php?id=280#program blocks

[Ipumepbl KOHCTPYKTOPOB U MporpamMm K HUM [DeKTpoHHBIN pecypc] / Pexxum gocryma:

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

[Mporpammbl it pobota [DiekTpoHHBIA pecypc] /  http://service.lego.com/en-

us/helptopics/?questionid=2655

Y4eOHHK M0 MPOrpaMMHUpOBaHni0 po6oToB (WIKi) [DaekTpoHHBIH pecypc] /

Marepuaibl 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-pob6oToTexHuka

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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