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1. HMosicHUTe/ILHASA 3aIIUCKA

Pabouas mporpamma Kpyxkka «OCHOBBI pPOOOTOTEXHHWKH» Ha IPUMEPE
mwiatpopmel LEGO MINDSTORMS Education EV3 cocraBneHa B COOTBETCTBHH €
yueOnbM TuiaHoM MOAY «Betnsackas COIy.

Ucnons3zoBanne koHcTpykTopa LEGO EV3 mo3Bossier co3gaTh YHUKAIBHYIO
oOpa3oBaTenbHYI0 Cpeay, KOTOpas CIHOCOOCTBYET pa3BUTHIO WHKEHEPHOTO,
KOHCTPYKTOpCKOTo MbInuieHus. B mpomecce pabotrer ¢ LEGO EV3 yuenuku
NPUOOPETAIOT OMBIT PEIICHHsS KaK THUIIOBBIX, TaK W HEMIAOJOHHBIX 337ad II0
KOHCTPYHPOBAHUIO, TPOTrpaMMHUPOBAaHMIO, cOOpy naHHBIX. Kpome Toro, pabora B
KOMaHae crmocoOcTByeT (GOPMHUPOBAHMIO YMEHHS  B3aUMOJCHCTBOBATH C
COyYeHHUKaMH, (QOpMYIUpOBaTh, aHAIM3UPOBATh, KPUTHYECKH OIICHUBATH,
OTCTauBaTh CBOU UJICH.

LEGO EV3 o6ecrneunBaer mpocToTy Npu cOOpKE HadadbHBIX MOJEJIEH, 4TO
MO3BOJISIET YUYEHHUKAM MOJyYUTh PE3YJIbTAT B MPEAETIAX OJTHOTO WM Mapbl YPOKOB.
N ipu 5TOM BO3MOKHOCTH B U3MEHEHHHM MOJICJIEN U TPOTPAMM — OYEHb IIUPOKHUE,
M TaKOM TMOJAXOJ TMO3BOJISIET YYAIIMMCS YCIOXKHATH MOJAEIb WM IMPOrpaMmy,
MPOSIBIIATh CAMOCTOSITENILHOCTh B M3yUeHUU TeMbl.  [IporpammHoe obecrieueHue
LEGO MINDSTORMS Education EV3 o6magaeT O4YeHb MIUPOKHMH
BO3MOXXHOCTSIMH, B YaCTHOCTH, TIO3BOJIIET BECTH pabouyr TeTpaabr U

IPEACTABIIATh CBOM MPOEKTHI MPSMO B cpejie mporpammuoro odecneyenuss LEGO
EV3.

Henan:
- pa3BUTHUE UHTEpPECA MIKOJIHLHUKOB K TEXHUKE U TEXHUYECKOMY TBOPUYECTBY.

3apaum:

1. Ilo3HaKOMUTH C NPAKTHYECKUM OCBOEHHUEM TEXHOJOTUH MPOEKTHUPOBAHMUS,
MOJIETUPOBAHUS U U3TOTOBJICHUS POCTEUIINX TEXHUUECKUX MOJIEIIEH.

2. Pa3BuBaTh TBOpUYECKHE CITIOCOOHOCTH U JIOTUYECKOE MBIIIICHHUE.

3. BbIsIBUTBH U pa3BUTh NPUPOJHBIEC 33JaTKU U CIIOCOOHOCTH JI€TEH, OMOTarolue
JOCTUYb YCII€Xa B TEXHUUECKOM TBOPUECTBE.

Y4eOHbIe MaTepHAJIbI:

1. KommocoB JI. I'. TlepBwiii mar B poGotorexHuky. Ilpaktukym mns 5-6
kiaccoB\ JI. I'. Komocos. — M.: BUHOM. JlaGopartopus 3nanwmii, 2012 — 292
C.

Ha6op xonctpykropoB LEGO MINDSTORMS Education EV3
[Iporpammuoe ob6ecneuenne LEGO

Martepuassl caiira_http://www.prorobot.ru/lego.php

CpenctBa peanuzannu UKT marepuanoB Ha ypoke (KOMIIBIOTEDP, TPOEKTOP,
DKpaH)

abhwm

HOpMaTI/IBHO-HpaBOBbIe AOKYMEHTHBI, Ha OCHOBAaHMH KOTOPbIX

pa3padoraHa nmporpamma
- @®enepanbHblii 3ak0H 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020)
"O06 oOpa3zoBaHuU


http://www.prorobot.ru/lego.php

B Poccuiickoit @eneparuu" (¢ u3Mm. u jgom., Bery. B cuty ¢ 01.09.2020).

—  Ilacnmopt HammoHanbHOTO TpoekTa "OOpazoBanue"  (yTB.
npesuauymom Coseta nipu [Ipesunentre PO no ctpaTteruueckoMy pa3BUTHIO U
HAI[MOHAJIBHBIM IIPOEKTaM, MPOTOKOa oT 24.12.2018 Ne 16).

—  DenepanbHblii TOCYJIApCTBEHHBIN 00pa3oBaTEIbHBIN CTaHAAPT
OCHOBHOT'0 00111er0 00pa30BaHus BTOPOTO MOKOJICHUS.

—  DenepanbHblii TOCYJAPCTBEHHBIM 00pa30BaTENbHBIN CTaHAAPT
OCHOBHOTO 00111eT0 00pa3oBanus (yTB. MpukazoM MuHKCTEpCTBA 00pa30BaHuUs
u Hayku Poccuiickoit @enepanum ot 17.12.2010 Ne 1897) (pen. 21.12.2020).

—  denepanbHpli TOCYJAPCTBEHHBIM 00pa30BaTEeIbHBIM CTaHAAPT
OCHOBHOT0 00111er0 00pazoBanus (yTB. Mpuka3zoM MUHUCTEPCTBA 00pa30BaHUs
u Hayku Poccutickoit deneparuu ot 31.05.2021 Ne 287

—  CanlluH  2.4.3648-20 "CaHUTapHO-3MUAEMUOJIOTUYECKUE
TpeOOBaHMSI K OpraHU3alMsIM BOCHUTaHUS W OOyYeHHUs, OTIbIXa U
O3JIOPOBJICHUSI JE€TE€d M MOJIOJEKHU'", YTBEPKIACHHBIE IOCTAHOBICHUEM
IJIABHOTO T'OCYJapCTBEHHOrO caHuTapHoro Bpada Poccum ot 28.09.2020 Ne
28.

- CanlluH 1.2.3685-21 '"l'uruennueckne HOPMATUBBI U
TpeOOBaHUS K oOOecreueHuro O0e30MmacHOCTU W (Wih) OE3BPEeIHOCTU IS
yenoBeka (DakTOpoB cpedbl OOUTaHUS", YTBEPKACHHBIE IMMOCTAHOBJICHUEM
TJIABHOTO caHUTapHOTro Bpava oT 28.01.2021 Ne 2.

— Ilman  BHEypOuYHOH  JESATEIBHOCTH  OCHOBHOTO  OOIIETro
obpazoBanus MBOY «Crpenerkas COIL» na 2023/24 y4eOHblii ro/.

- Meronnueckue PEKOMEHalu o CO3/IaHHIO u
(bYHKIIMOHUPOBAHHIO B 0011e00pa3oBaTeNbHbBIX OpraHu3alusX,
pPACIIOJIOKEHHBIX B CEJIbCKOW MECTHOCTM M MajblX TOpoJax, LEHTPOB
00pa3oBaHUsI €CTECTBEHHO-HAYYHOU M TEXHOJOTHYECKOW HaIpaBJICHHOCTEH
("Touka  pocrta")  (YTBepxkaeHbl  pacrnopsbkeHueM  MuHucTepcTBa
npocetienus Poccuiickoit deneparyu ot 12 ssaBaps 2021 r. Ne P-6)

O01mas xapakTepucTukKa Kypca

Onnolt w3 BaxHbIX MpoOiemM B Poccum sBisitoTcs €€  HeIocTaTo4YHast
00€eCIeYeHHOCTh HMHXXEHEPHBIMU KaJpaMH M HU3KUANW CTaTyC WHXKEHEPHOTO
oOpazoBanus. Ceifyac HEOOXOIMMO BECTH MOIYJISIpU3AIMI0 Mpodeccuu HHKEHepa.
HHTEeHCHBHOE HMCIOJIb30BaHUE POOOTOB B OBITYy, Ha MPOU3BOJACTBE W MOJE 00s
TpeOyeT, 4TOOBI MOJIb30BaTeI OO0Jagadl COBPEMEHHBIMHU 3HAHHMSAMU B 00JACTH
yOpaBJieHUs poOOTaMu, YTO TO3BOJIUT Pa3BUBATh HOBBIC, YMHBIC, OC30TIACHBIC U
Oonee MPOJBUHYTHIE ABTOMATU3MPOBAHHBIE CHCTeMbl. HeoOXoaumMo MpUBUBATH
WHTEPEC yJalmxcs K 001acTH pOOOTOTEXHUKH M aBTOMATH3UPOBAHHBIX CUCTEM.

Taxoke TaHHBIN Kypc AacT BO3MOXKHOCTh ITKOJLHUKAM 3aKPEIHUTh U IPUMEHUTH
Ha TPaKTUKE TOJIyYCHHBIC 3HAHUS I0 TaKUM JIHCIMIUIMHAM, KaK MaTeMaTHKa,
¢buzuka, nHOOpMaTHKA, TEXHOJOTHA. Ha 3aHATHAX IO TEXHUYCCKOMY TBOPYECTBY
y4JaIyuecs CONMPUKAcarTCsI CO CMEKHBIMHA 00pa30BaTEIbHBIMUA 00IaCTsIMU. 3a CUeT
WCITOJIb30BAHUS 3armaca TEXHUYECKHX IMOHATHH W CIENUaIbHBIX TEPMHUHOB



pacCHIMPSIIOTCS KOMMYHUKATUBHbIE (DYHKUUU SI3bIKA, YTIyOJSIOTCS BO3MOKHOCTU
JUHTBUCTUYECKOTO Pa3BUTHS 00YUaIOMIETOCs.

[Ippu  o3HaKOMJICHWM C TIPaBWJIAMH  BBINIOJIHCHUS  TEXHHYECKUX U
HPKOHOMHYECKHUX PACUETOB MPHU TMPOCKTUPOBAHUU YCTPOHUCTB M MPAKTUICCKOM
WCITOJIb30BAHUU TEX WJIM MHBIX TEXHUUYECKUX PEIICHUN NMTKOJIHHUKUA 3HAKOMSTCS C
OCOOCHHOCTSIMU TMPAKTHYECKOTO TMPUMEHEHHUS MarteMaTuku. OcBawBas IMPUEMBI
MPOCKTUPOBAHUSI U KOHCTPYHPOBAHUS, pedsATa MPUOOPETAIOT OMBIT CO3JaHUS
peabHBIX U BUPTYAIbHBIX TEMOHCTPAIIMOHHBIX MOJIEIIEH.

[TogBenenue uToroB pabOTHl MPOXOAUT B (hopMe OOIIECTBEHHOUN Mpe3eHTAIuU
(BBICTaBKa, COCTSI3aHUE, KOHKYPC, KOHPEPEHIIHUS U T.1I.).

Jlns peanuzanyy NpoOrpaMMbl HCHOJB3YIOTCS 00pa3oBaTeNIbHbIE KOHCTPYKTOPBI
¢upmer  Lego, konctpyktop LEGO MINDSTORMS Education EV3. On
MPEACTaBIIeT cOO0M HAOOpP KOHCTPYKTUBHBIX J€Talied, MO3BOJIAIONIMX COOpaTh
MHOTOYHMCJICHHBIC BAapHWAaHTBl MEXaHWU3MOB, HA0Op MaTYWKOB, JIBHUTATEIH U
MUKpOKOMITbIOTEp EV 3, KOTOpEIi yrpaBiseT Bcei MoCTpOoeHHON KOHCTpyKIuei. C
koHcTpykTopom LEGO MINDSTORMS Education EV3 wuzper nHeobOxomumoe
mporpaMMHoe  obOecreuenne. Ha  peammsamuio  kypca «PoOoToTexXHHKA»
UCITOJIB3YEeTCSI BPEMs, OTBEICHHOE Ha BHEYPOUYHYIO JEITeIbHOCTh. Dopma
peanm3aiuy Kypca - KpyKoK.

OO6muit 00beM yueOHOro Bpemenu 34 yueOHbIi yac (0JIMH Yac B HEJIEIIO).

2. YueOHO-TeMaTHYeCKOe IUIAHHPOBaHHUE

Ne HaumeHoBaHue pa3aesioB U TeM Bcero Buabl KOHTpPOJISI
4acoB
1 |BBenenue B poOOTOTEXHUKY 2
2 |3unakomcTtBO ¢ podotamu LEGO 4
MINDSTORMS EV3 EDU.
3 |Hatuuku LEGO u ux mapameTpsl. 6 [IpoBepounas padora
4 |OCHOBBI MPOTPAMMHUPOBAHUS U 9 IIpoBepounas pabora
KOMITBIOTEPHOM JIOTUKHU
5 [|IIpakTukym o cOopke 8 [IpakTuueckas pabora
pOOOTU3UPOBAHHBIX CUCTEM
6 |TBopueckue MpoeKTHbIC pabOTHI U 5 CopeBHOBaHUA
COpPEBHOBAHUSI Mojienel poOoTOB.
[Ipesenranus
T'PYIITIOBBIX MPOCKTOB
BCEI'O 34

3. Conepxxanmue H3y4aeMoro Kypca.

1. BBenenune B po0OTOTEXHUKY (2 1)



Po6otsl. Buael poOoToB. 3HaueHue poOOTOB B KHU3HM 4enoBeka. OCHOBHbIE
HaIpaBJ€HUs NpUMEHEHUs poOoToB. MckyccTBeHHbId uHTEWIEKT. [IpaBuia
paboTsl ¢ koHCTpykKTOpoM LEGO

Ymupasnenue podoramu. Metoasr obmieHus ¢ podotom. CocTaB KOHCTPYKTOpa
LEGO MINDSTORMS EV3. BusyanbHble SI3bIKH IporpaMMmupoBanus. Hx
OCHOBHO€ Ha3HaueHUe M Bo3MOKHOCTU. Komanas! ynpasienus podotamu. Cpena
IPOrpaMMHUPOBAHUS MOJTYJISI, OCHOBHBIE OJIOKH.

2. 3nakomctTBo ¢ poooramu LEGO MINDSTORMS EV3 EDU. (4 4)

[IpaBuna TexHUKM O€30MaCHOCTH MpH paboTe ¢ PoOOTAMU-KOHCTPYKTOPAMHU.
[IpaBuna oOpamenus ¢ poboramu. OCHOBHBIE MEXaHWYECKHE JICTAIU
KOHCTpYKTOpa. VX Ha3BaHWE U Ha3HAYEHUE.

Monynes EV3. O0630p, 3KkpaH, KHONKH YIpaBIECHUS MOMYJIEM, HHIAKATOP
COCTOSIHUSA, TOPThL. YCTaHOBKa OaTapeil, CcHocoObl 5SKOHOMHH JHEpPTUHU.
Bxmrouenne monyns EV3. 3ammce mporpaMmel M 3allyCK €€ Ha BBINIOJHEHUE.
CepBomotopel  EV3, cpaBHeHne MOTOpOB. MOIIHOCTE M TOYHOCTH MOTOpA.
Mexanuka MEXaHM3MOB U MalllMH. Bubl coequHeHnN U niepeaay U uX CBOMCTBA.
Co6opka poboroB. Coopka Mozaenu podoTa 1Mo MHCTpyKuuu. [IporpammupoBanue
JBUKEHMSI BIIEpes MO NpsAMOM TpaekTopuu. Pacyer ymcia o60poTOB Kojeca is
IIPOXO0’KJICHUS 3aJaHHOTO PACCTOSIHUS.

3. Jatunkun LEGO MINDSTORMS EV3 EDU u ux napametpsl. (6 1)
Hatuuku. JlaTuuk kacanus. Y cTpoucTBO natuuka. [Ipaktukym. Pemenne 3anau Ha
JIBUKEHHE C UCIIOJb30BAHUEM TATUMKA KACAHUS.

JlaTuuk 1BeTa, peKUMbl PabOTHl AaTuMka. PelieHue 3ajad Ha JABUKEHHUE C
MCIIOJIb30BaHMEM JaTYMKa 1BETA.

VYibTpa3ByKOBOM JaT4yuK. PemeHwe 3amad Ha JBWKEHHUE C HCIIOJIb30BAaHUEM
JTaTYUKA PACCTOSTHUSL.

['mpockonmyeckuii matunk. HWHQpakpacHbi [NaTyuK, pPEeKUM NPHOIUKEHUS,
PEXKHUM MasiKa.

[TonkmroueHne JaTYUKOB U MOTOPOB.

Unrtepdeiic monynss EV3. Tlpunoxenuss wmonynsa. IlpencraBnenune mopra.
VYmpasiieHre MOTOPOM.

[TpoBepounass pabora Ne 1 mo Teme «3HakomcTBO C pobotamm LEGO
MINDSTORMS».

4. OCHOBBI IPOTPAMMMPOBAHUS U KOMIILIOTEPHOM JIOTUKH (9 1)

Cpena mporpammupoBaHusi Moayis. Cosmanue mporpaMmbl. Y iajneHue OJOKOB.
Brinonnenne nporpammel. CoXpaHeHUE U OTKPHITUE TPOTPAMMBI.

Cuerunk kacanuil. BeTBineHue mno gatuukam. MeTolbl NPUHATUSA PEIICHUIN
poGoToM. Mopenu moBeieHUs IPU Pa3HOOOPA3HBIX CUTYAIIHSIX.

[Iporpammuoe obecneuenue EV3. Cpena LABVIEW. OchHoBHoe okHO. CBOMCTBa
U CTPYKTypa mpoekTa. PermieHue 3amad Ha JABMIKEHHE BIOJb CTOPOH KBajpara.
Hcnonp30BaHre MUKIIOB IIPHU PEIICHUH 3a]1a4 Ha JBUXKCHHUE.



[IporpamMmHubie OJIOKM W MamUTpbl MporpammupoBaHus. CTpaHua anmnapaTHbIX
cpeactB. Pemaktop koHTeHTa. UWHCTpyMEHTBL. YCTpaHEHHME  HENMOJAHOK.
[lepe3amyck MOy

Pewmenne 3amau Ha IBH:KEHME MO KpuBOW. HeszaBucnmoe ynpasieHue MOTOpPaMH.
[ToBOpOT Ha 3a1aHHOE YMCIIO IpaaycoB. Pacuer yria moBopora.

Hcnonb30BaHWE HUKHETO JAaTYMKA OCBEIIEHHOCTH. Pellienne 3a1a4 Ha JBUKEHHUE C
OCTAaHOBKOW HA YEpHOW JMHHMM. PelreHwe 3amad Ha JBUKEHHE BIOJb JIMHUU.
Kanu6poBka gaTurka OCBEIIEHHOCTH.

[IporpammupoBanue Moaynei. PemieHuwe 3amad Ha NPOXOXKACHUE MO MO0 U3
kieTok. CopeBHOBaHUE POOOTOB Ha TECTOBOM TIOJIE.

5. IIpakTUKyM 110 cO0OpKe pOOOTH3NPOBAHHBIX cucTeM (8 1)

N3mepenne ocBemeHHOCTH. OrmpeneneHne LBETOB. Pacrno3HaBaHuEe I[BETOB.
Hcnonb3zoBanue KoHCTpYKTOpa LEgo B kauecTBe LUPpOBOI 1ab0paTopun.
N3mepenue pacctosiHuil 10 00bekTOB. CKaHUPOBAHUE MECTHOCTH.

Cuna. IIneuo cuinebl. [loxbeMusblil kpaH. CyeTunk 000poTOoB. CKOPOCTH BpAILICHUS
cepBOMOTOpa. MoIHOCTh. YTpaBiieHHe poOOTOM C TMOMOIIBI BHEHIHUX
BO3/ICCTBUM.

Peakiust poGoTta Ha 3BYK, IIBET, Kacanue. Taitmep.

JIBrkeHrEe 10 3aMKHYTOW TpaekTopuu. PemieHuwe 3agad Ha KpPUBOJIMHEWHOE
JBUYKEHUE.

KonctpyupoBanue Mozeneil poOOTOB [l pelIeHHs 3ajad C HCIOJIb30BaHUEM
HECKOJIbKMX pa3HbIX BUIOB JATYMKOB. PemieHue 3agad Ha BBIXOJA U3 JIAOMPUHTA.
OrpaHn4eHHOE NBUKEHHUE.

[IpoBepounas padbota No2 o Teme «Bujibl ABMKEHUN pOOOTOBY

6. TBopueckyne NpPoeKTHbIE PA0OTHI U COPEBHOBAHUSA(6 U)

[IpaBuna copeBHoBanmii. PaGora Haj mnpoektamu «/[BrkeHue 10 3a/laHHOMN
Tpaektopun», «Kerenspunry. CopeBHOBaHHE POOOTOB Ha TECTOBOM TIOJIE.
KonctpyupoBanue coOcTBeHHON Mojaenu poborta. I[IporpammupoBanue u
HCIIBITAaHUE COOCTBEHHOM Mojaenu poOoTa. [lonBeaeHne UTOroB paboThl yUamuxcs.
[ToaroroBka HOKIAA0B, IPE3EHTALIMM, CTEHIOBBIX MAaTEpUaAlOB JJIsI UTOTOBOU
KoH(pepeHU. 3aBepilieHre CO3/IaHus MOJIeNiel pOOOTOB JIJisi UTOTOBOM BHICTABKH.

B pe3yabTaTe u3yueHusl Kypca ydauuecs J10J/KHbI:

3HATH/MIOHUMAThH
1. postb ¥ MECTO pOOOTOTEXHUKH B KU3HU COBPEMEHHOT'O OOIIECTBA;
2. OCHOBHBIC CBEJICHHE M3 HMCTOPHH Pa3BHTHS poOOTOTeXHUKHM B Poccuu u
MHpE;

3. OCHOBHBIX IOHSATHS POOOTOTEXHUKH, OCHOBHBIC TEXHHYECKHE TEPMHUHBI,
CBS3aHHBIC C IIPOIECCaMH KOHCTPYUPOBAHUS M IPOTPaMMHUPOBAHUS
poOOTOB;
npaBujIa ¥ Mepbl 0€30IMaCHOCTH TIPH padOTE C AIEKTPOUHCTPYMEHTAMM;
o01iee yCTpOMCTBO M MMPUHITUIIBI IEUCTBHS pOOOTOB;

OCHOBHBIC XapaKTEPUCTUKH OCHOBHBIX KJIACCOB pOOOTOB;

o 0k
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OOIIYI0 METOJIUKY pacdyeTa OCHOBHBIX KHHEMATHUYECKUX CXEM;

8. MOpsSAOK OTBICKAHUS HEUCHPABHOCTEH B PA3JIMYHBIX POOOTH3UPOBAHHBIX
cucremax;

9. MeToauKy IpOBEpPKH pabOTOCITOCOOHOCTH OTIEIBHBIX y3JI0B U JCTAJICH;

10.0CHOBBI TOMYJISAPHBIX S3BIKOB MPOTPAMMUPOBAHUS;

11.mpaBuna TexHUKH Oe30macHOCTH Tpu PaboTe B KaOWHETE OCHAIICHHBIM
AIIEKTPOOOOPYIOBAHUEM;

12.0cHOBHBIE 3aKOHBI SJEKTPUUYECKUX IIeTeH, mpaBuiaa OE30MacHOCTH MpHU
paboTe C DIIEKTPUYECKUMH LEMsIMH, OCHOBHBIE PaIUO3JIECKTPOHHBIC
KOMITOHEHTHI;

13.onpeneneHus POOOTOTEXHUYECKOTO YCTPOMCTBA, HauOosee
pacnpocTpaHEHHBIE CUTYaIlMU, B KOTOPBIX MPUMEHSIOTCS pOOOTHI;

14 umeTh TpeACTaBICHUS O TEPCHEKTUBAX Pa3BUTHUS POOOTOTEXHUKH,
OCHOBHBIEC KOMITOHEHTBI MTPOTPAMMHBIX CPEJ,;

15.0CHOBHBIC TPHHIMIBI KOMITBIOTEPHOTO YMpAaBIICHUS, HA3HAUYCHUE U
OPUHITUIB  padOTHl  I[BETOBOTO, YJBTPa3BYKOBOTO JaTyWKa, JaTYHKA
KaCaHWsI, pa3IMYHBIX UCIIOJIHUTEIHHBIX YCTPONCTB;

16.pa3auaHbIe CIOCOOBI TEpeIayd MEXaHWYECKOTO BO3JICHCTBHS, Pa3INIHbBIC
BU/IBI IIIACCH, BUIBI U HA3HAYCHUE MEXaHUIECKHUX 3aXBaTOB;

YMeTh

1. coOupaTh mpocreiime MoIeNu ¢ ucnoiib3oBanuem EV3;

2. CaMOCTOSITEJIBHO TMPOEKTUPOBATh M COOMpAaTh W3 TOTOBBIX JeTaliel
MaHUITYJISITOPBI U POOOTOB Pa3IMYHOTO HA3HAYCHUS;

3. UCMONB30BaTh  JUIsi  MNPOTPaMMHPOBaHUA  MHUKpoOKommbioTep  EV3
(mporpammupoBath Ha auciuiee EV3)

4. BmameTb OCHOBHBIMH HaBBIKAMH  pabOTBl B  BU3yaJbHOW  Cpene
MPOTrPaMMHUPOBAHMS, TPOTPAMMHUPOBATh COOpPAaHHBIE KOHCTPYKIIUW TIO
3a/1a4d HAYaJIbHOTO YPOBHSI CJIOKHOCTH;

5. pa3pabaThiBaTh U 3alMChIBaTh B BU3yaJbHOW cpelie MpOorpaMMHUpPOBaHUS
TUTIOBBIC YIPaBIEHUSI pOOOTOM

6. MoIB30BaTHCS KOMITBIOTEPOM, IPOTPAMMHBIMH MPOTyKTaMH,
HEOOXOIMMBIMHU JIJ1s1 00YUEHUS TPOTpaMME;

7. monOupaTh HEOOXOAWMbIE JAaTYMKA U HCHOJHHUTEIBHBIE YCTPOMCTBA,
coOupaTh MPOCTEHINNE YCTPOMCTBA C OJTHUM WJIM HECKOJIBKUMHU JaTUYUKAMHU,
coOMpaTh M OTIAKUBATH KOHCTPYKIIUU 0a30BBIX POOOTOB

8. mpaBUJILHO BHIOMpPATH BUJ TEpPeAadYd MEXaHWYECKOTO BO3JEHCTBUS IS
pPa3IUYHBIX TEXHUYECKUX CHUTyalui, coOWparh JEHCTBYIOIIUE MOJETH
poOOTOB, a TAK)KE UX OCHOBHBIE Y3JIbl U CUCTEMBI

9. BecTH MHIUBHUAYAJIHHBIC U TPYIIIOBIC HCCIEIOBATEIHCKIE PAOOTHI.

O01mue yyeOHbIE YMEHMSI, HABBIKH M CIIOCOOBI IeATEJIbHOCTH

ITo3naBaTe/ibHasI AeATEJIbHOCTH

Hcnonbs3oBaHue 11 MO3HAHUS OKPYXKAIOLIETO MHUPA PA3JIUYHBIX METOAOB
(mabmroieHne, W3MEpPEHUe, OMBIT, SKCIEPUMEHT, MOJCIUPOBAHUE U JIp.).



OmnpeneneHue CTPYKTYpbl OOBEKTa TMO3HAHMS, TIOUMCK U BbIJCJICHUE
3HAYUMBIX (PYHKIIMOHAIBHBIX CBSA3EH M OTHOIICHUI MEXTY YacCTSIMU IEJI0TO.
YMeHue pa3nenarh MpolecChl Ha 3Tallbl, 3B€HbsI; BBIJICICHUE XapaKTEPHBIX
MIPUYUHHO-CJIECTBEHHBIX CBSI3EH.

Onpenenenue ajeKBaTHBIX CIIOCOOOB peEIlleHHs y4eOHOM 3ajauyd Ha OCHOBE
3QJaHHBIX ~ aIrOpuTMOB. KoMOMHUpOBaHHE HM3BECTHBIX  AJTOPUTMOB
NESTETPHOCTH B CUTyallUsX, HE TMPEAINONaraliiux  CTaHIapTHOE
IPUMEHEHHUE OJTHOTO U3 HUX.

CpaBHeHI/Ie, COIIOCTaBJICHUC, KJIaCCI/I(i)I/IKaHI/ISI, PaHXXUPOBAHUC 0O0BEKTOB I10
OJHOMY HWJIM HCCKOJBbKHM IIPCIAJIOKCHHBIM OCHOBAHHAM, KPHUTCPUAM.
YMeHue pa3jin4darTrb q)aKT, MHCHHC, 1O0KAa3aTCIbCTBO, THNIIOTC3Y, AKCUOMY.

HUccnenoBanne HECIHOXKHBIX MPAKTUYECKUX  CUTyalldi, BbIIBUKCHUE
PEANOI0XKEHNH, TOHUMAaHUEe HEOOXOAMMOCTH WX NMPOBEPKU Ha MPAKTHKE.
Ucnonb3oBaHrWe NPaKTUUECKUX U JIaOOpPaTOPHBIX pPabOT, HECIOXKHBIX
SKCIIEPUMEHTOB ISl  JOKA3aTEJIbCTBA BBIIBUTAEMBIX MPEINOJIOKECHUM;
OTMCAHUE PE3YJIbTATOB 3TUX PAOOT.

TBopueckoe pelieHrue Y4YeOHbIX W NPaKTHUUECKUX 3aJad: YMEHHUE
MOTHUBUPOBAaHHO OTKa3bIBaThCs OT oOO0paslla, HCKaTh OPUTHMHAJIbHbBIC
pElIEHHUsI; CaMOCTOSITEIbHOE BBIMIOJIHEHUE PA3IMYHBIX TBOPYECKUX PaAOOT;
y4acTHE B POCKTHOMU JIESITETbHOCTH.

NudopManuoHHO-KOMMYHUKATHBHAS 1€ATEJIbHOCTD

AJleKBaTHOE€ BOCHPHSTHE YCTHOM pedd U CIIOCOOHOCTh Tepe/aBaTh
COAEPKAHUE MPOCIYIIAHHOIO TEKCTa B CXATOM WJIM Pa3BEPHYTOM BHUJIEC B
COOTBETCTBHH C LIENbIO YUYEOHOTO 3a1aHMSI.

Oco3HanHOe Oeryioe YTEeHHWE TEKCTOB pAa3IMYHBIX CTHIEH M KaHPOB,
MpOBEJICHHE MH(POPMALIMOHHO-CMBICIIOBOTO aHaIM3a TEKCTA.
Hcnonp3oBaHne  pa3nUyHBIX  BUAOB  UYTEHUS  (O3HAKOMHUTEIHHOE,
IIPOCMOTPOBOE, IOUCKOBOE U IP.).

BrnaneHne MOHOJIOTMYECKON M TUAIIOTUYECKON PEUbl0. Y MEHUE BCTYNaTh B
pedyeBoe OOIIeHHE, y4acTBOBaTh B juajore (IMOHUMAaTh TOYKY 3pEHUS
co0OecenHrKa, TPU3HABATh IPaBO HAa MHOE MHeHUE). Co3/laHne MUChbMEHHBIX
BBICKA3bIBAHUM, AJICKBATHO MEPEAAIOIINX MPOCIYIIAHHYI0 U MTPOYUTAHHYIO
uH(DOpMAIMIO C 3aJaHHOW CTENEHBIO CBEPHYTOCTH (KpaTKO, BHIOOPOYHO,
nonHo). CocTaBieHue IJIaHa, Te3UCOB, KOHcHeKTa. [IpuBeaeHue npumepos,
moa00p apryMeHToB, (opMyupoBaHue BeIBOJOB. OTpa)keHHEe B YCTHOM WIIH
MUCbMEHHOU (hopMe Pe3yIbTaTOB CBOCH JIESITEIHLHOCTH.

YMenue nepedpazupoBaTh MbICIb (OOBSICHATh «HMHBIMU CIIOBaMU»). BriOop
U UCIOJIb30BAaHUE BBIPAZUTENBHBIX CPEJCTB fA3bIKA M 3HAKOBBIX CHUCTEM
(Texct, Tabnuua, cxema, ayJMOBU3YaJbHBIM pAl U Ap.) B COOTBETCTBUU C
KOMMYHUKAaTHUBHOM 3a/1aueii, chepoit u cutyainmeit ooeHus.



Hcnonb30BaHue i peLeHHs T03HABATEIbHBIX 1 KOMMYHUKATUBHBIX 33124
pa3IMYHBIX UCTOYHHKOB MH(OpMAIMK, BKIOYAs SHIMKIONEINHU, CIOBapH,
HNHuTtepHeT-pecypcsl U ApyTrue 0a3bl JaHHBIX.

PediexcuBHasi 1eATEJILHOCTD

CamocTosiTennbHass OpraHu3aius yueOHOH esITeIbHOCTH (ITOCTAaHOBKA 1IEJIH,
IJIaHUPOBAHUE, OMPEICICHHE ONTUMAJIBHOTO COOTHOIICHUS IEJIM U CPEICTB
u Jp.). Brnagenue HaBBIKAMH KOHTPOJIS M OIIEHKH CBOCH JESATEIBHOCTH,
YMEHHUEM TPEABUICTh BO3MOXKHBIC IMOCIEJACTBHS CBOMX JaecTBuid. [Tonck u
yCTpaHEHWE MPUYMH BO3ZHUKIIMX TpyaHocTel. OlieHnBaHuEe CBOMX YUEOHBIX
JOCTHKEHUM, ITOBEJICHMS, YePT CBOCH JUYHOCTH, CBOETO (PHU3HUYECCKOTO U
AMOITMOHAIBHOTO cocTosiHusA. Oco3HaHHOE ompeseneHne chepbl CBOUX
HHTEpECOB H  Bo3MoOxkHOcTeW. CoOmrojeHre HOPM  IIOBEACHUS B
OKpY>Karollen cpejie, mpaBuil 3I0pOBOro o0pasa >KMU3HH.

Bnanenue yMeHHSIMM COBMECTHOM JI€SITEJIBHOCTH: COIVIACOBAaHHE U
KOOpJHUHAIIUS JEATECIbHOCTH C APYTHMMH €€ y4YaCTHHKaMH, OOBEKTUBHOE
OIICHMBAHUE CBOEr0 BKJIAJa B pelIeHHE OOIMMX 3a7ad KOJUICKTHBA, Yy4eT
0COOCHHOCTEH Pa3IMYHOr0 POJIEBOIO IMOBEACHUS (JIHaAep, MOAYMHEHHBIN U
ap.).

OuieHuBaHUE CBOEW JEATEIBHOCTH C TOYKHM 3pEHUS HPABCTBEHHBIX,
IIPABOBBIX HOPM, 3CTETUUYECKUX LIEHHOCTEW. VCronp3oBaHne CBOUX IIPaB U

BBITIOJIHCHHE CBOMX OOS3aHHOCTEH KakK TIpakJaHWHA, 4IeHa OOIIeCTBA U
y4eOHOr0 KOJUICKTHURA.

4. CHHMCOK UCIO0JIb3YeMOIi JTUTEPATYPhbI

1. Komocos /JI. I'. [1epBsrit mar B po6otorexHuky. [Ipaktukym ais 5-6
kiacco\ . I'. Komocos. — M.: BUHOM. Jlabopatopus 3nanwuii, 2012 — 292
C.

2. bror-coobmecTBo MroduTeNnel podoToB Jlero ¢ mpumepamMu mporpaMm
[DnexTpoHHbIH pecypc] / http://nnxt.blogspot.ru/2010/11/blog-post_21.html

3. JlaGopaTopHbIe MPAKTUKYMBbI IT0 TTPOTPAMMHUPOBAHHIO [ IEKTPOHHBIH
pecypc] http://www.edu.holit.ua/index.php?option=com_content&view=
category&Ilayout=blog&id=72&Itemid=159&lang=ru

4. ObpasoBarenbHas nporpamma «BBeieHre B KOHCTPYHUPOBAaHKHE POOOTOBY U
rpau4ecKuil SA3bIK MPOTPAMMHUPOBAHUS POOOTOB [ DIEKTPOHHBIN pecypc] /
http://learning.9151394.ru/course/view.php?id=280#program_blocks

5. IlpumMepsl KOHCTPYKTOPOB U MIPOTpamMM K HUM [ DNEKTPOHHBIN pecypc] /
Pesxxum noctyna: http://www.nxtprograms.com/index2.htmi

6. IIporpammel asis poGoTa [DNEeKTpOHHEIHN pecypc] /
http://service.lego.com/en-us/helptopics/?questionid=2655

7. YueOHuK 1Mo nmporpammupoBanuio poootos (Wiki) [DnekrponHnslii pecypc] /



http://nnxt.blogspot.ru/2010/11/blog-post_21.html
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8. Marepuanbl caiiToB

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-
pOOOTOTEXHUKA

http://www.slideshare.net/odezia/2014-39493928
http://www.slideshare.net/odezia/ss-40220681

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

5. KAVIEHJAPHO-TEMATHYECKOE INTAHUPOBAHUE

Pazpen/
Tema

KoJa-Bo
YacoB

Po6oTb1. Buasl po6oTOB. 3HaueHHE pOOOTOB B JKU3HU
yenoBeka. OCHOBHBIC HAIIPaBJICHUS TPUMEHEHHS POOOTOB.
[TpaBmiia paboTsl ¢ koHCTpYKTOpoM LEGO

Ynpasnenue podotamu. MeTo sl 0011IeHUS C pOOOTOM.
CocrtaB koHctpykTtopa LEGO MINDSTORMS EV3.
SI3BIKH TTPOTPaMMHPOBAHUSI.

Cpena mporpaMMUpPOBaHHsI MOJTYJIsI, OCHOBHBIE OJIOKH.

[IpaBuna TeXHUKHM O€30MaCHOCTHU MPHU padoTe ¢ podoTaMu-
KoHcTpykTOpamu. [IpaBuna ob6paiienus ¢ podoTamu.
OCHOBHBIE MEXaHUYECKHE JIETAIN KOHCTPYKTOpa U UX
Ha3Ha4YEeHHUE.

Monyns EV3. O630p, 5kpaH, KHOIKH YIIPaBICHUS
MOJyJIEM, UHIUKATOP COCTOSIHUS, TOPTHI. Y CTAHOBKA
Oarapeit, CnocoObl SKOHOMUU YHEPTHUH.

Bxurouenne monyinst EV3. 3anuces mporpamMMsl U 3aI1yCcK €e
Ha BBINIOJHEHHUE.

CepBoMoropsl EV3, cpaBHEHHE MOTOPOB. MOIITHOCTH U
TOYHOCTh MOTOpa. MexaHnKa MEXaHW3MOB U MallliH. Bubl
COCIMHECHUN U Mepeaay U UX CBOMCTBA.

COopka mojienn poboTa 1Mo HHCTPYKIIUH.
[IporpamMMupoBaHHue ABUKEHUS BIIEPEL 110 MPSIMOM
Tpaektopun. Pacuer ymncia 060poTOB KoJieca JJis
MPOXOXKIEHHUS 3aJaHHOTO PACCTOSIHUSL.

Jlatunk KacaHus. Y CTpOUCTBO JaTUMKA.
[IpakTuky™m. Pemienne 3a1aq Ha JBUKEHHE C
VICIIOJIb30BAHUEM JTaTYMKA KACAHUSL.

JlaTuMk 1Beta, pexuMbl pabOThl JaTurKa. Pemenue 3agau
Ha JBHKCHHUE C MCIOJIB30BAHUEM JATYMKA

YpTpa3sBykoBOU JaTyuK. Pemenue 3ana4 Ha IBUKEHUE C
VICTIOJIb30BAaHUEM JTaTYMKA PACCTOSIHUS

10

['mpockonmyeckuii naTauk. MHGpaKkpacHbIl TaTINK, PEKUM
MPUOJIMKEHUS, PSKUM MasiKa.

11

[TogxiroueHne JaTYMKOB U MOTOPOB.
Hurepdeiic moayns EV3. [Ipunoxkenus MoayJis.
IIpencraBieHue nopra. Y npapjieHUE MOTOPOM.

12

[TpoBepounas padota Ne 1 o Teme «3HaKOMCTBO €
po6oramu LEGO MINDSTORMS».

13

Cpena nporpammupoBanus moayJis. Co3gaHue NporpaMmal.




VY nanenue 010k0B. BeinonHenue nporpammsl. CoxpaHeHHe
Y OTKPBITUE IPOrPAMMBI.

14

Cueruuk KacaHuii. BeTBieHue no gaTyukam.
Metoabl npUHATUS pelieHruid poooToM. Mojenn noBeeHuUs
IIPU pa3HOOOPA3HBIX CUTYALUSIX.

15

[Iporpammuoe obecrieuenne EV3.

Cpena LABVIEW.

OCHOBHOE OKHO

CBOIICTBA U CTPYKTypa MPOEKTA.

Pewienue 3a1a4y Ha ABMYKEHHE BIOJIb CTOPOH KBaApaTa.
Hcnonb30BaHKE IMKIIOB IPU PELICHUH 33]1a4 HA IBUYKCHUE.

16

[TporpaMMHBbIe OJ0KH U TAIUTPBI IPOrPAMMUPOBAHUS
Crpanuna annapaTHbIX CPEJCTB

Penakrop konTEeHTa

HNHCcTpyMEHTBI

Ycrpanenne Henosanok. [lepesanyck monyns

17

Pewienne 3a1ay Ha ABUKEHHE MO KpuBoi. HezaBucumoe
yrpasiieHue Motopamu. [I0BOpOT Ha 3aJJaHHOE YUCIIO
rpanycoB. Pacuer yria noBopora.

18

Hcnonp30BaHne HUKHETO JaTUMKA OCBEILICHHOCTH.
Pemenune 3a1a4 Ha IBUKEHUE C OCTAHOBKOW HA YEPHOM
JIMHUN.

19

Pemienue 3anau Ha ABUXKEHUE BOJIb TMHUK. KanuOpoBka
JTaTYUKa OCBEIIECHHOCTH.

20

[IporpammupoBanue moaynen. Pemienue 3amaq Ha
MIPOXOXKJICHUE MO TTOJ0 U3 KIETOK

21

CopeBHOBaHHE POOOTOB HAa TECTOBOM I0JIe. 3a4eT BpeMEHU
U KOJIMYECTBA OIIIMOOK

22

N3mepenue ocBenieHHOCTH. OMpeIesIeHUE BETOB.
Pacmio3HaBanme nBeTOB.

Hcnonb30BaHre KOHCTPYKTOPA B KAYECTBE

1M poBoii 1a0opaTopuHu.

23

N3mepenune paccTosiHUM 10 00bEKTOB.
CkaHMpPOBAaHNE MECTHOCTH.

24

Cua. [1neuo cuinbl. [TogbemubIil kpaH. CueTunk
000poTOoB. CKOPOCTH BpallleHUs] CEpBOMOTOPA. MOIITHOCTB.

25

VYpasieraue poO0TOM C TOMOIIBIO BHEIITHUX
BO3JCHCTBUH.

Peakuust po6oTa Ha 3BYK, I[BET, KaCaHUE.
Taitmep.

26

JIBM>KEHHE TIO 3aMKHYTOMN
TpackTopuu. Penienue 3a1a4 Ha KpUBOJIMHENHOE JIBUKEHHUE.

27

KoHcTpynpoBanue Mojeneld poOOTOB JIJIsl peIIeHHUs 3a/1a4 C




HCII0JIb30BAHNCM HCCKOJIBKHNX PA3HBIX BUA0B AATYMKOB.

28 | Pemenue 3amay Ha BeIXO/ U3 JTabupuHTa. OTpaHUYCHHOE
JIBIDKCHUE.

29 | [Iposepounas pabota Ne2 mo teme «Buapl ABHKEHUN
po6OTOBY

30 | PaGota Hag mpoekTaMu «JIBHXKEHHE 10 3aJaHHOMN
TPACKTOPUIY,
«KerenppuHry.
IIpaBuia copeBHOBaHUM.

31 | CopeBHOBaHHE pOOOTOB HA TECTOBOM IT0JI€. 3a4ET BPEMCHH
¥ KOJIMYECTBA ONMTHOO0K

32 | KorctpyupoBanue cOOCTBEHHOM MoJIeau poOoTa

33 | [IporpaMMupoBaHue U UCIIBITAHUE COOCTBEHHOM MOJIETN
pobora.

34 | IIpe3enTanuu u 3ammra npoekra «Moil YHUKaJTbHbBIN

po6oT»




