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Pasznea 1. Kommieke 0CHOBHBIX XapaKTEPUCTHK POrpaMMbl

1.1. lHogcHUTEILHAA 3aIUCKA

JlanHass mnporpamMma  SIBISIETCS  JOINOJIHUTEIBHOW  0011e00pa3oBaTeabHOM
o011epa3BUBaOIICH TeXHUYECKOH HANPABJIEHHOCTH, OYHON (QOpMBI OOyuUeHHUs, IS
o0yyarommuxcs 7 - 9 JeT, CpoOKOM peayn3aiuu 1 roji, CTApTOBOro YPOBHSA OCBOCHHS
COJICpKAHUS.

[Iporpamma  pa3paboTana  ajusi  OOy4deHUs  MJIAQUIMX  IIKOJBHUKOB
KOHCTPYUPOBAHUIO, TPOTPAMMHUPOBAHUIO M COOpKE NEHCTBYIOUIMX MOJENe poOOTOB
Ha 6a3e miatdopmel LEGO MINDSTORMS Education EV3.

AKTYaJbHOCTh ¥ MeJaroruyeckass  1ejgecoo0pa3sHOCTh  MPOTPaMMBbI
«PoOoTOTEXHHKA» COCTOUT B TOM, YTO B XOJI€ OCBOCHHUS CO3MaETCS YHHKaIbHas
oOpazoBaTenbHas cpena, KOTOpas CIOCOOCTBYET Pa3BUTHIO  HHXEHEPHOTO,
KOHCTPYKTOPCKOro MbIuieHusi. B mpouecce paboTel oOydaromuecss npuoOpeTaroT
OTBIT PEIICHUsI KaK THUIIOBBIX, TaK W HEMIAO0JIOHHBIX 3a7a4 MO KOHCTPYHPOBAHUIO,
porpaMMHUpOBaHUIO, cOopy maHHbIX. KpoMe Toro, pabota B KoMaHzIe CIOCOOCTBYET
dbopMUpOBaHUIO yMEHHS B3aUMOJCHCTBOBAaTh, (POPMYIUPOBATh, AHAIU3UPOBATD,
KPUTHUYECKH OLICHUBATh, OTCTAUBATh CBOU HUJICH.

[TpoekT mporpaMMbl COCTaBIEH B COOTBETCTBHH C TOCYJApPCTBEHHBIMU TPEOOBAHHUSIMU
K 00pa3oBaTeIbHBIM MPOTpaMMaM CUCTEMBI JOTIOTHUTEILHOTO 00pa30BaHus JeTeil Ha
OCHOBE CJICTYIOIINX HOPMATUBHBIX IOKYMEHTOB:

1.®enepanpublil 3akoH OT 29 nexabps 2012 roma No 273-®3 «O6 oOpa3oBaHUU B
Poccuiickoit @enepannny;

2.IIpuka3 MunucrepcTBa npocsemieHus: Poccuiickoit denepanuu ot 09 Hosiopsa 2018
rona Ne 196 «OO06 yTBepXkJAeHUU TIOpSAAKA OpTaHU3alMM U  OCYIIECTBICHUS
o0pa3oBaTeNbHOW JIEATETLHOCTH TIO JIOMOJHUTEIBHBIM  00IIe00pa3oBaTeIbHBIM
porpaMmmam»;

3.IIucekmo Munobpuayku P® ot 18.11.2015 Ne 09-3242 «O HampaBieHUH
pekoMmeHmanui» (BMecte «MeToauyeckrue pPEKOMEHJAlMK 0 MPOSKTUPOBAHUIO
JOTIOTHUTENBHBIX  O0Iepa3BUBAIONIMX MporpamMM  (BKIIOYas  Pa3HOYPOBHEBHIE
POTrpaMMBbI )»;

4. Pacnopspxenue [IpaButensctBa Poccuiickoit denepanun ot 4 centsaodps 2014 roma
Ne 1726-p «Konnenius pa3BUTHS JOMOIHUTEIHLHOTO 00pa30BaHUs JIETEH;

5. Pacnopsixenue IlpaButenbctBa Poccuiickoii @enepauun ot 29 mas 2015 roma Ne
996-p «Crparerus pa3Butusi Bocnutanus B Poccuiickoit denepannu Ha mepuoj A0
2025 rogay;

6. [Tocranosnenue [IpaBurensctBa Poccuiickoit @eneparnuu ot 30 nexabps 2015 roga
Ne 1493 «O rocynapcrBeHHoi nporpamme «llarpmoTnueckoe BOCIUTaHUE TpaklaH
Poccuiickoit @eaepanun Ha 2016-2020 roab»;

7. IlocraHoBieHne I7aBHOrO TroCylapCTBEHHOIO CaHHUTapHOro Bpada PO or
04.07.2014 N 41"06 yrBepxknenuu CaunlluH 2.4.4.3172-14 "CaunurapHo-
AMUJEMUOJIOTHYECKUE TPEOOBaHUS K YCTPOWCTBY, COJEPKAHUIO W OpraHU3aINH
pexuMa paboThl 00pa3oBaTENbHBIX OPTAHU3AIMK JOMOJHUTEILHOTO OO0pa30BaHMS
JIETEH;

8.DenepasibHas 1elieBasi mporpamma pa3BuTus ooOpazoBanHus Ha 2016-2020 rojwi,
yTBepxkaeHHas [loctanoBnenuem IlpaButenbctBa Poccuiickoit denepanunor23 mas
2015 romga Ne 1499;



9.¥YcraB yupexenus. JIokanbHble HOPMAaTUBHBIE aKThl YUPEKICHUS.

OTaM4YUTeBbHOH O0CO0CHHOCTBIO MNPOrpPaMMbl SIBJISIETCS MCIOJb30BAaHUE
mwiargopmel  LEGO MINDSTORMS  Education EV3, koropas o0ecrneunBaer
HOPOCTOTY IpHU COOpKE HaydaldbHBIX MOJEJIEH, YTO MO3BOJSET MOJYYUTh PE3yNbTaT B
npenensax OJHOTO WJIHM Iapbsl ypoKOB. BO3MOXHOCTM B H3MEHEHUM MOJEIEH U
IporpaMM OYEHb LIMPOKHE M TaKOH MOAXOJ IMO3BOJSET OOYYaroIIMMCS YCIIOXKHSITh
MOJEIb W TPOrpaMMy, MpPOSABIATH CaMOCTOSATEIBHOCTh B M3YyYEHUU TEMBI.
[Tporpammuoe obecneucarie LEGO MINDSTORMS Education EV3 obiamaer oyeHb
IIMPOKMMHU BO3MOKHOCTSIMH, B YAacCTHOCTH, IO3BOJISIET BECTH pPabouyro TeTpaab M
IPEJICTAaBIATh CBOM IPOEKTHI B cpezie mporpammuoro oobecneuenus LEGO EV3.

IIporpamMa MoauduUMpPOBaHHAA - COCTaBJI€HAa HA OCHOBE IIPOrpPaMM
JIOTIOJIHUTENIFHOTO  00pa3oBaHUsl 1O pPOOOTOTEXHUKE, pa3pabOTaHHBIX JPYTHMMHU
nejaroraMy U U3y4eHHbIX B ceTh VIHTepHET.

AjxpecaTt nporpamMmmbl

OOyueHue 1o JaHHOHM MporpaMMe pacCYMTaHo Ha oOydaromuxcs B Bo3pacte /-9
JeT.

O0BéM nporpaMmmbl — 72 gaca.

YpoBeHb 0CBOCHUSA COIePKAHUSA —CTaPTOBBIN

dopMma o0yueHH st — OUHas

[Ipy maHupoBaHMM  OOpa30BATENILHOIO  Ipoliecca  MPeAyCMaTpHUBAIOTCS
cnenyrouie (POpMbl OPraHU3aNMHA NMO3HABATEIbHOM AeATEJbHOCTH:

® KOJUIEKTHBHBIE ((PpOHTATIBHBIE CO BCEM COCTABOM);

e rpynnosbie (paboTa B rpymmnax, Opuragax, napax);

® UHAUBUAYaJbHBIE.

@opMbl OpraHn3anum y4eOHbIX 3aHATHH

e KOHCYJIbTallUH,

e IIPAKTUKYMBI;

e TIPOEKTHI,

e TPOBEPKU U KOPPEKLMH 3HAHUN U YMEHHU;

e BBICTAaBKU,;

e COpPEBHOBaHUA.

Bubl 3aHATHIT — KOHTPOJIbHBIE U OTKPBITHIE 3aHATHUS, COPEBHOBAHUSI.

Cpoxk ocBoenust nporpamMmsl — 1 rog

Pexum 3ansTnii —1 pa3 B Hezemnto 1o 2 yaca.

YcioBusA peaJu3any NPpOrpamMMbl
['pynnbl  GpopMUPYIOTCS B COOTBETCTBUM C BO3pacToM oOydarommxcs, 0e3
OpeBapuTeIbHOTO  OTOOpa, MmO  3asgBieHu0  poaurteneir.  Jlomyckaercs
KOMIUIEKTOBaHME Pa3HOBO3PACTHBIX TPYMII.

1.2. Ilesb ¥ 32124 NPOrpPaMMBbI

eas nporpamMmsi:

dopmupoBaHue y OOYyYarOIMIMXCS TEOPETUYECKUX 3HAHUM M MPAKTHYECKHX
HaBBIKOB B 00JIaCTM HA4YaJIbHOTO TEXHMYECKOIO0 KOHCTPYUPOBAHMS U OCHOB
IpOrpaMMHUpOBaHUS, IPUMEHSIEMBIX npu nocieayomen pa3paboTke
POOOTOTEXHUUECKUX YCTPOICTB B MajbIX IpyHax.

3agauu nmporpamMmabli:
Oo0pa3oBaresibHBIE



- O3HakoMUTh  OOyYalIIMXCA C  KOMIUIEKCOM  0a30BBIX  TEXHOJIOTHA,
HMPUMEHSIEMBIX TPU CO3JJaHUU POOOTOR;

- [ToAroToBUTh K W3YYCHHIO IIKOJBHBIX KypCOB (U3HWKH, WHPOPMATUKH W
pealn30BaTh MEKITPEIMETHBIE CBS3H C MATEMAaTHUKOW;

- Hayuuth pemarts psijg KHOSPHETHYECKMX 3aJlady, PE3yJIbTaTOM Ka)JaOW U3
KOTOPBIX OYJET pabOTAOIINI MEXaHU3M WJIM pOOOT C aBTOHOMHBIM YIIPABJICHUEM;

- OpraHn3oBaTh y4acTHE B UTPaX, KOHKYPCaxX U COCTSA3AHMIX POOOTOB;

- [To3HAaKOMHUTB ¢ MUPOM MHKCHEPHBIX MPO(ECCHiA;

- CriocoOcTBOBATh PaHHEH MPOPECCHOHATBLHON OPUCHTAIIMH 00YJarOIUXCs;
Pa3BuBarommue

- Pa3BuBarth y  oOydaromuxcs WHXCHEPHOE MBIIIIEHHE, HaBBIKU
KOHCTPYUPOBAaHHS,  NPOrpaMMHpOBaHus H  3(G(EKTHBHOTO  HCIIOJIB30BAHUS
KHOCPHETHUECKHUX CUCTEM;

- Pa3BuBaTh  MeENKyI0  MOTOPHWIKY, BHHMATEIBHOCTH, aKKypaTHOCTb M
H300peTaTeIbHOCTD;

- Pa3BuBaTh KpeaTUBHOE M MPOCKTHOE MBIIICHHUE;

- Pa3BuBaTh mpocTpaHCTBEHHOE BOOOpaKECHHE,

- Pa3BuBaTh HaBBIKM WHKEHEPHOTO MBIIIICHHS;

BocnurareabHbIe

- [ToBbIIaTh MOTHBAIIMIO OOYUYAIOIIUXCS K H300pETATeIbCTBY U CO3JIaHHUIO
COOCTBEHHBIX POOOTHU3UPOBAHHBIX CHCTEM;

- dopmMupoBaTh y OOYYaIOIIUXCS CTPEMJICHHE K IOJYYECHHIO Ka4eCTBEHHOIO
3aKOHYCHHOT'O Pe3yiIbTaTa;

- dopmMupoBaTh HaBBIKK PA0OTHI B KOMAH/IC.

1.3. Y4eOHO-TeMaTHYECKHI JIaH

Ne | HaumenoBanue pasgesioB | Becero | Teopus |(IIpakruka DopmbI
U TeM 4acoB arrecranuu/
KOHTPOJIsI
1 |Bsenenue B 2 2 - -
pOOOTOTEXHUKY
2 |Coopka 16 3 13 IIpoBepouHas
pabota
3 |KonctpyupoBanue 20 3 17 [IpakTuueckue
3aHSTHS
4  |[IporpamMMupoBaHue 18 6 12 IIpoBepounas
paborta
5 |IIpoekTHas AesSTENBHOCTD B 16 - 16 TBopueckue
MaJIbIX TPYIIax MIPOEKTHI
(copeBHOBaHMS
Mozenei poOOTOB).
IIpeszenranus
TPYIIOBBIX
MPOEKTOB.
BCET'O 72 14 58




1.4. Conep:xanue mporpamMmabl

1. BBeaeHue B poOOTOTEXHUKY
Teopusa. 3nakoMctBO ¢ Mupom Lego. Uctopus co3nanus u pa3BuTus Kommnanuu Lego.
Beenenne B npeamer. W3yueHwe wmarepuanbHOM 4acth Kypca. [IpocMotp
BUJICOPUIBMOB O pOOOTH3UPOBAHHBIX CHCTEMAX.

2. Coopka
Teopua. O630p moneneir Lego. Bribop cOopku po6oToB. TexHHMUYECKOE OMUCAHUE
monynss EV3. Ilopter BBOma/BeiBoma moaymss EV3. Motoper EV3: Gonbmiodt u
cpenuuii. Jlarunku EV3: naTumk 1BeTa, THPOCKONMMUYECKHUNA ATYNK, JATUYNK KacaHUS,
yJIbTPa3BYKOBOM JTaTYMK, MH(PPAKPACHBIN JaTUMK U yAAJIECHHBIN HH(paKpacHbI Mask.
JMCTaHIIMOHHBIN pexUM. JlaTunK TeMIiepaTypsl.
Ilpakmuxa. CO6op cranmaptHoii momenu Lego Mindstorms M3 KOMITIEKTYIOIIUX
JeTanen.

Tema 1. Hazsanue neraneir Lego. CrnocoOwl ux coenuHeHuil. llonsarus
CKOHCTPYKIUSA», «MeXaHu3M». JKEcTkme M noABMKHBIE KOHCTpyKuuu. [IpocTeie
MexaHu3Mbl. Peryaru. Pemennbie u 3y0uarsie nepenaun. TexHuka 6€30macHOCTU MPH
paboTe ¢ TEXHUYECKUMHU KOHCTPYKTOPAMH.

Tema 2. Moaenu ¢ gatunkamu. JlaTuuku 1BeTa (CEHCOPHI) SIBISIOTCS OJHUM M3 JIBYX
JATYUKOB, KOTOPBIE 3aMEHSIOT pOOOTY 3peHHE (IPYroil MaTYHK -yIbTPa3BYKOBO). Y
ATOr0 JaTdyuKa COBMEMIAOTCS Tpu (QyHKmuu. JlaTyuk I[BeTa MO3BOJSET POOOTY
paznuyarh LBETa W OTIMYATh CBET OT TeMHOThl. OH MOXKET pa3audarbh 6 ILIBETOB,
CUMTHIBaTh MHTEHCHUBHOCTb CBETa B IOMENICHHM, a TaKKe HU3MEpATh IBETOBYIO
MHTEHCUBHOCTb OKpAIlIEHHBIX MOBEepXHOCTeH. J[aTuMk Ha)kaTHsl MO3BOJSET poOOTY
OCYUIECTBIISITh MPUKOCHOBEHHUA. JlaTuMK HaxaTHs MOXET OIpeaAeTuTh MOMEHT
Ha)XaTus Ha HETro 4Yero-iubo, a Takke MOMEHT OCBOOOXIEHHUS. YIbTPa3BYKOBOM
JMaTYUK TO3BOJISIET POOOTY BUAECTh MU OOHAPYKUBATh OOBEKTHL. Ero Takke MOXKHO
UCMOJIb30BATh I TOT0, YTOOBI POOOT MO OOOUTH MPENSATCTBHE, OLICHUTh U U3MEPUTH
paccTosiHMe, a TaKxke 3aUKCUpOBaTh ABMKEHHE 00beKTa. B Kaxablii cepBOMOTOp
BCTPOEH JAaTyuK BpamieHus. OH MO3BOJII€T TOYHEE BECTH YNPABJICHUE JBHKEHUSIMHU
poborTa.

Tema 3. [lonstus unTepdeiic, anroput™M. AJITOPUTM MPOTPAMMBI MIPEJICTABIAETCS 110
npuniuny LEGO. Texnonmoruss EV3. VYcranoBka Oatapeit. ['maBHoe mento. Cencop
uBeTa U 1BeTHas mnojacBeTka. CeHcop Haxatus. YIbTPa3BYKOBOM CEHCOD.
HuTepakTuBHbIe cepBoMoTopbl. McnonszoBanue Bluetooth.

Tema 4. Ocobennoctu koHCTpyupoBaHus Lego — poboTtoB. CTtanAaapTHBIE MOIETU
Lego Mindstorms: «Tribot», «llatumunyTtka», «Spike», «Robogator». bot-
BHEJIOPOXKHUK, TPEXKOJIECHBIN OOT, TUHEHHBIN MOJM3YH, UCCIIEI0BATEIb, HAIA AI0IIHMA
KOTOTh, TOHOYHAs MalnHa — «ABTO0OT», MIAPUKOMYIBT, poOoT-6a3a ¢ 3-MA
JIBUTATEIISIMH.

Xo/1 BbINOJIHEHUS MPAKTHYECKOT0 3aaHHA:

1. Beibpats m100yto u3 crannaptaeie Mmoaeneit Lego Mindstorms;

2. Cobpatb BEIOpaHHYIO MOJIEIb;

3. B pamkax BbicTaBKH Mozeneit Lego Mindstorms npeacTaBUTh CBOIO MOJIEN,



IIpeacraBasis MoaeJIb YKa3aTh:

1. O6ocHOBaHME BBIOOpA MOJICTIH;

2. XapaKTEpUCTUKHU MOJEIIH;

3. [Ipunuun cOOpKu U pabOTHl MOJECIIH.

3. KoncrpyupoBanmue
Teopus. Nntepdeiic moxyns EV3. 3HaKOMCTBO ¢ IpOrpaMMHUPOBaHUCM.
Ilpakmuxa. Co3maHue TMporpaMmbl B Cpelleé MporpaMMHpoBaHus Moxayias EV3.
BelnonHeHue mnporpamMM, COXpaHeHHe U OTKpbiTUe mnporpamm. IloaroroBka u
BBIITOJIHEHHUE JKcriepuMeHTa. KoHncTpynpoBanue nonurona. Hanrcanue npocreniero
QIropuTMa M €ro 3amyck. [Ipumenenne anroputma U MOJEIM HA NMOIUTroHe. PasButne
MoJienu ¥ cOopka OoJiee CI0KHBIX MOJIETIEH.
Tema 1. Ilonatue «mporpammay, «aJIroputm». UTeHue si3blka IpOrpaMMHUPOBAHUA.
CumBonbl. Tepmunbl. HWHtepdelic mnporpammHoro ooecneuenus. [IpuHuumnsl
cocraBiieHuss nporpammbl. IIporpammer  «Bnepén», «Hazan», «IloBopor»,
«OOHapyxuTh 3ByK», «Ompenenutb pacctosHue», «Exarb 1o kBamgpary»,
«OOHapyxuth u4€pHyto JuHHIO», «Urpa B rombdy», «llpendarcrBue». Anroputrm
JBIKEHUS poOOTa 10 KPYTy, BIEpe-Ha3al, «BOCBMEPKON» U TIp.
Tema 2. Moropsl. [IporpammupoBaHue ABUKEHUW IO PA3IUYHBIM TPACKTOPHUSIM.
PaGota ¢ moacBeTkoM, SkpaHOM M 3BYKoM. Pabora ¢ skpanom. Pabora ¢ moacBeTkoit
KHOTOK Ha Osioke EV3. Paborta co 3BykoM. [latumku. Vcnonb3oBaHue NaTYUKOB IS
yrnpasineHuss pobotoM. Ilporpammubie cTpykTypbl. CTpykrypa «OKugaHue».

Crpykrypa  «llukm».  Crpykrypa  «Ilepekmouarens». (B koHcTpykTOpe
MINDSTORMS EV3 mnpumeHeHbl HOBEHIIME TEXHOJOTUH POOOTOTEXHHKHU:
COBPEMEHHBIN 32 —OUTHBIA MPOTrPaMMHUPYEMBI MHUKPOKOHTPOJUIEP; MPOrpaMMHOE
obecrieueHrne, ¢ ynoOHBIM wuHTepdeiicom Ha 06aze 00pa3oB M C BO3MOMXKHOCTHIO
NEepeTacCKUBaHUSI  OOBEKTOB, a TaKkKe C MOJICPKKOW  HHTEPaKTUBHOCTH;
YYBCTBUTEJIBHBIE CEHCOPbl M HWHTEPAKTUBHBIE CEPBOMOTOPBI; Pa3bEMbl IS
oecnipoBosiHoro Bluetooth u USB noaxmtodenuil. Paznuunbie ceHCOpbl HEOOXOIUMBI
JUISL BBITIOJIHEHUSI ONpeAeNieHHbIX aAeiicTBuil. Ompenenenue mnBeta U cBeta. O0Xon
npensaTcTBus. [IBIKEHHE TI0 TPACKTOPUH H T.JI.).

Tema 3. Mos nepBas nporpaMma (COCTaBI€HUE MPOCTHIX MPOrpaMM Ha JIBH)KEHUE).
Pa3bscHeHne Bceill MHaJUTpbhl MPOTrpaMMHUPOBAHHUS, COJEprKalle Bce OJIOKU it
IpOTpaMMHPOBAHUS, KOTOPbIE OHAZ00STCS JUIsl co3aanust nporpamm. Kaxelid 6510k
3aJ]aeT BO3MOXKHBIE JICUCTBUS WK peakuuio podora. [lepsas monens. Coopka Moaenu
no TexHojoruyeckuM kaptam. CocTaBieHHE MNPOCTOM MporpamMmbl A MOJIENH,
HCIIOJIb3Ysl BCTPOCHHBIE BO3MOXKHOCTH EV3.

Xo/1 BHINOJHEHHS NPAKTHYECKOT0 3a1aHUS

1. Coopxka camoit mpoctoit Mmoaenu podoTa «IIsTuMHUHYTKaY;

2. MopepHuzauus ero B «JIuHEHHOro mom3yHa». OTO YyXKe IPOrpaMMHUPYEMBII
MHTEJUIEKTYaJIbHBI pOOOT HA4aIbHOTO YPOBHS;

3. 3arpy3ka roToBBIX TPOrPaMM YIIpaBIEHUS pOOOTOM;

4 TectupoBaHHE HX, BBISBICHHE CHJIBHBIX M CIA0OBIX CTOPOH MPOrpaMM, a TaKkKe
peryianpoBKa mapaMeTpoB, MPU KOTOPBIX MporpaMmbl padboTatot 6e3 ommbok. To ecTs,
poOOT HE BBUIETAET 3a Kpasi TPACCHI;

5. Ilpumenenue Mozeneld poOOTOB Ha MOJUTOHE;

6. CopeBHOBaHUSI.



4. IlporpamMmmupoBaHHe
Teopusa. TlporpammupoBanue B cpene LEGO MINDSTORMS Education EV3.
O6usacTe IpOrpaMMHUPOBAHUS, MATUTPHI MPOTPAMMHUPOBAHMS, CTPAHMIIA AIAPATHBIX
CPEICTB, pENaKTOp KOHTEHTa, TMaHedb HWHCTPYMEHTOB MPOrpaMMHUPOBaHMUS.
[IporpamMmmMHubie OJ0KH: OJIOKH ACHCTBUS, OJOKH-ONEPaTOpPHI, OJOKH NaTYUKOB, OJOKH
JAHHBIX, pacUIMpeHHble OyokM, Mou Ojoku. IlomMomp MO mHPOrpaMMHOMY
obecnieuernto LEGO MINDSTORMS Education EV3. 3amyck mnporpaMMsl.
Nzydyenne OkHa MHCTpyMeHTOB. M300paxkeHue KOMaHJ B IpOrpaMMe M Ha CXEMe.
Pabota ¢ nukTorpaMmamu, coeIMHEHNE KOMaH. 3HAKOMCTBO C JaTYMKaMU. Y CIIOBHE,
yCIIOBHBIN nepexol. Jatunk kacanus (3HAKOMCTBO C KOMAaHJIAMU: IU HAXKATO, KU
OT)KaTo, KOJMWYecTBO HakaTuil). [laTuMk ocBemeHHOCTH (JlaT4yMK OCBEIIEHHOCTH.
BnusiHue mnpenMeTroB pa3HOro IBeTa HA TMOKa3aHUS JaTyuka OCBEIICHHOCTH.
3HAKOMCTBO ¢ KOMaHAaMHU: >KJI1 TEMHEE, KU CBETIIEE).
Ilpakmuxa. OtpaboTKa COCTaBIICHUS TMPOCTEHIEH TPOrpaMMbl MO IIAOJIOHY,
nepenadyn M 3amycka mnporpammbl. COOpKa MOJENH C HUCHOJIB30BAaHUEM MOTOpA.
CocraBneHue mporpamMmbl, Tnepenada, JeMoHcTtpauus. COopka Mojenu ¢
UCIOJIb30BaHUEM JIaMno4ku. CocTaBiIeHUE MPOrpaMMbl, Mepeaaya, AEeMOHCTpaIusl.
Jlunelinas u nukiandeckas nporpamma. CocTaBieHUE MIPOrPaMMBbl C UCIOJIb30BAHUEM
napaMeTpoB, 3aIUKINBAHNE TPOTPAMMBI.
Tema 1. KpaTtkas xapakTepucTHKa poOOTHM3MpOBaHHBIX miuaTdopm. O030p cpensl
nporpammupoBanusi Lego Mindstorms EV3. CnocoObl monkitodeHus poOoTa K
komnbtoTepy. OOHOBIeHHE TTpomuBkH O10ka EV3. 3arpy3ka nporpamm B 610k EV3.
Pab6ora c¢ nanubimMu. Tunel gaHHbIX. [lpoBomHuku. IlepemMeHHBIE W KOHCTAHTBHI.
MatemaTnueckue ornepanuu ¢ JaHHbIMU. J[pyrue 6;10ku paboTel ¢ 1aHHbIMU. PaboTa ¢
narunkamu. Jlatumk  kacanus. Jlatumk < 1BeTa.  YJIbTPa3BYKOBOW  JaTUHK.
WudpakpacHsliii qaTauk u Masik. [[porpaMMHubie CTpYyKTYphl. BeTBIIeHHS U IUKITBI.
Tema 2. PaGota ¢ nanneiMu. PaGota ¢ maccuBamu. Jlormueckue omepanuu ¢
JTAHHBIMU.
Hatuuk «Bpamienre Mmotopay (onpezeneHue yria/KoauuecTBa 000pOTOB U MOIIHOCTH
Motopa). Mcnonib30BaHue CTOPOHHUX NAaTYMKOB. Ilone3Hbie OJOKM M MHCTPYMEHTHI.
brnox «llonnepxkuBare B aKTUBHOM COCTOSIHUM». biok «OCTaHOBHUTH IMPOTPaMMY».
Coznanue noanporpaMM. 3anuck KOMMeHTapueB. Mcnonp30Banne IpoBOAHOIO BBOAA
nopra.
Tema 3. CoBmecTHas paboTta HecKOIbKUX PoO0TOB. CoequHeHne poOOTOB kabenem
USB. Cas3p po6otoB ¢ nmomotipio Bluetooth-coeaunenusi. OOGHOBIEHHE BCTPOSHHOTO
[1O u nepe3amyck 6mokxa EV3. IlporpammupoBanue ABMKEHUS IO JIMHUAU. AJITOPUTM
JNBUKEHUS 1O JIMHUU «3WUr3ar» ¢ OJHUM M JABYMS JaT4MKaMHM [BeTa. AJTOPUTM
«BomHay. AJIropuT™ aBTOMAaTHYECKOU KaJInOpPOBKHU aT4YnKa IBETA.
[IponopuoHanbHOE JIMHEHHOE yIpasieHUE. JIBMKEHUME 110 JIMHUM Ha OCHOBE
IpONOPLHAOHANBHOIO  yrnpaBieHus. lIlomck u  nmoAcuér NEepeKpECTKOB  IMpHU
NPOMOPLHUOHANIBHOM  YIIpaBiIeHUM JBWXKeHUeM 1o JnuHuu. [lpoe3n uHBepcuwu.
JIBmxenue pobota B0k cTeHbI. [lonck 1enu B mabupuHTe.
Tema 4. COopka Mozemneil poOOTOB U COCTAaBIIEHHUE MPOTPaAMM IO TEXHOJIOTHYECKUM
KapTaM, KOTOpbI€ HAXOJATCA B KOMIUIEKTE ¢ KOMILIEKTYIOLUIUMU A cOOpKH poboTa.
CoctaBnenue coOCTBeHHBIX TmporpamMMm. CocTaBiieHHE NPOCTHIX MPOrpamMm IO
JUHENHBIM U TICEBJOJIMHENHBIM anropurmaMm. CocCTaBlIEHHE MPOCTBIX HNPOrpaMM I10
QIrOpUTMaM, C UCIOJb30BAHMEM BETBIEHUMH M 1ukiIoB. COopka Mojenu IO



uHCTpyKusiM. CoOCTaBlIeHHE TMPOCTOH MPOTPaMMBI  JUISI  MOJEIH, HCIIONb3Ys
BCcTpoeHHble Bo3MoxkHOCcTH EV3. Coopka mogenu «bwicTporo crapra» . YcinoxHEHUE
mozenu 10 ShooterBot.
5. IlpoekTHas 1esiTeIbHOCTH B IPyNmnax
Ilpakmuxa. Pa3paboTka COOCTBEHHBIX MoOfeled B TIpynmax, IOATOTOBKa K
MeporpusaTusaM, cBszaHHbiM ¢ JIET'O. BreipaGoTka U yTBep>KIEHHE TeMbl, B pamMKax
KOTOpoi OyaeT peanu3oBbIBaTbCcsl TpoekT. KoHcTpyupoBaHnue MoAenu, ee
pOrpaMMHUpPOBAHUE rpynmnou pa3paboTYHKOB. [Tpe3enTarus MojIeTie.
CopeBHOBaHMUS.
1.5. Ilnanupyembie pe3yJbTaThl

1. IlpeaMeTHBbIE Pe3yJabTATHI.
B pesynbrate ocBOeHHS MpOrpaMMBbl 00y4aroIIuecs JOHKHBIL:

3HaTh:

1. POJIb U MECTO POOOTOTEXHHUKH B KU3HU COBPEMEHHOTO OOIIECTRA;

2. OCHOBHBIC CBEJCHHE W3 MCTOPUH Pa3BUTUs POOOTOTEXHUKH B Poccum u
MUpE;

3. OCHOBHBIE TIOHSITHSI pOOOTOTEXHUKH, OCHOBHBIC TEXHUYCCKUE TCPMHHEI,
CBSI3aHHBIC C TIPOIIECCAMU KOHCTPYHUPOBAHUS U MPOTrPaMMHUPOBAHUS POOOTOB;

4, o011ee yCTpOWCTBO U MPUHIIMAIIBI JEHCTBHS pOOOTOB;

5. OCHOBHBIE XapaKTEPUCTHKU OCHOBHBIX KJIACCOB POOOTOB;

6. OOIIYI0 METOJMKY pacueTa OCHOBHBIX KHHEMATHUECKUX CXEM;

7. HOPSZIOK TIOMCKA HEUCIPABHOCTEH B Pa3JIMYHBIX POOOTHU3MPOBAHHBIX
CUCTEMaX;

8. METOJINKY TTPOBEPKH PAOOTOCTIOCOOHOCTH OT/ICIBHBIX Y3JIOB U JICTAJICH;

0. OCHOBBI TIOIYJISIPHBIX SI3BIKOB MPOTPAMMHUPOBAHHS;

10.  ocHOBHbIE 3aKOHBI 3JEKTPUYECKUX LENei, mpaBuia 0€30MacHOCTH MpHU
paboTe ¢ NEeKTPUYECKUMU LENSIMU, OCHOBHBIE PaJ03JEKTPOHHbBIE KOMIIOHEHTHI;

11.  ompenenenus POOOTOTEXHHUYECKOTO YCTPOMCTBA, Haubomee
pacrpocTpaHEeHHbIE CUTYAIH, B KOTOPBIX IPUMEHSIIOTCSI pOOOTHI;

12. o mnepcrnexTuBax pa3BUTUS POOOTOTEXHUKH, OCHOBHBbIE KOMIIOHEHTHI
IPOrpPaMMHBIX CpPE;

13. OCHOBHbBIE NPUHIUMBI KOMIIBIOTEPHOTO YIPABICHUS, HAa3HAYCHHE MU
OPUHIUIOBL  PabOThl IIBETOBOrO, YJIBTPA3BYKOBOIO JaTyMKa, JaTyMKa KacaHus,
Pa3IUYHBIX UCTIOTHUTENBHBIX YCTPOICTB;

14.  pasnuuHble  cHOCOOBI  MEpPEayd  MEXAHWYECKOTO  BO3AEHUCTBUS,
pa3IMyYHbIE BUABI I1ACCH, BUJIbl U HA3HAUYEHUE MEXAHUUYECKHUX 3aXBaTOB;

YMmern:

1. coOupaTh nMpocTeuire MoIeNH ¢ ucnoib3oBanueM EV3;

2. CaMOCTOSITEIBHO TPOEKTUPOBATH M COOMpPAThb M3 TOTOBBIX JiE€Tajlel
MaHHITYJISATOPBI U POOOTOB Pa3IMYHOTO Ha3HAYCHHUS,

3. UCIIOJIb30BAaTh ISl  MPOTpaMMHUpPOBaHMS  MHKpokommbioTep EV3
(mporpammupoBats Ha aucriee EV3);

4. paboTaTh B BU3YaJbHOW cpele MpOrpaMMHPOBAHHUSA, MPOTPaAaMMHPOBATH
coOpaHHbIe KOHCTPYKIIMH MO/ 337a41 HAYaJIbHOTO YPOBHS CJI0OKHOCTH;

S. pa3palaThiBaTh U 3aIMCHIBATh B BU3YaJIbHOW cpenie IporpaMMHpPOBaHMS

TUIIOBBIE KOMaH/Ibl YIIPAaBJIEHUS pOOOTOM;



6. I10JIL30BAThHCS KOMITBIOTEPOM, POrpaMMHBIMU MPOAYKTaMH,
HEOOXOAMMBIMH JJISI O0YUCHHS TIPOrpamMMme;

1. noadupaTh HEOOXOAMMBbIE JAaTYMKKA M HUCIIOJTHUTENIbHBIE YCTPONCTBA,
coOupaTh MPOCTEUIINE YCTPONUCTBA C OAHUM HJIM HECKOJIBKUMH JaTYMKAMH, COOUPAThH
Y OTJIAKUBATh KOHCTPYKIIUHA 0a30BBIX POOOTOB,;

8. MpaBUIILHO BBIOMPATH BHJ Tepeadl MEXaHHMYECKOTO BO3JICUCTBUS JIS
pPa3IMYHBIX TEXHUYECKUX CHUTyalud, coOMpaTh IEHCTBYIOIIME MOJEIN pPOOOTOB, a
TaK)kKe MX OCHOBHBIE y3JIbI U CUCTEMBI.

2. JInuyHOCTHBIE Pe3yJIbTAThI:

1. yMeTh OpHEHTHPOBATHCS B MH(DOPMAIIMIOHHOM MPOCTPAHCTBE;

2. uckatb HHGOPMAIIHIO B CBOOOAHBIX HCTOYHUKAX U CTPYKTYPUPOBATH €€;
3.caMOCTOSTEIHHO CO3/1aBaTh CIIOCOOBI PeIIeHuUs IPOOIEM TBOPUECKOTO B MIOMCKOBOTO
Xapakrtepa;

4. 0bmagaTh HaBBIKAMH KPUTUUYECKOTO MBIIIJICHUS;

5. yMeTbh T€HEPUPOBATH, KOMOMHUPOBATh, BUJOM3MEHSITh U yIy4YIlIaTh UJICH,

6. YMETh C YBaKEHHUEM OTHOCUTHCSI K COOCTBEHHOMY U UYKOMY TPYAY.

3. MeranpeaMeTHbIe pe3yJibTAThI:

1. yMeTh chymiaTh U CIBIIIATh COOECEeTHUKA,

2. yMETh apryMEHTUPOBAHO OTCTaUBAaTh TOUKY 3PECHMUS;

3. ymeTb paboTaTh MHAMBHUAYAIbHO U B TPYIIIIE;

4. ymeTb (hopMynupoBaTh NpoOIEMy, BBIABUTATh TUIIOTE3Y, CTABUTH BOIPOCHI,

5. yMeTh MNpaBWIBHO OPIraHU30BBIBATH pabodyee MECTO M BpeMs JUIsl JTOCTHXKEHHS
MOCTaBJICHHBIX IEJICH;

6. yMeTh BECTH COOCTBEHHBII MPOEKT.



Pasznen Ne 2. KoMmiuieke opraHu3anMOHHO-TIEJArOri4ecKuX ycJa0BHii

2.1. KasenxapHo - TeMaTH4eCKUil IJIAH
(cocTaBisieTcst €KEro/IHO) BEIHECEHO B OT/ICIbHBINA JOKYMEHT

2.2. YcioBus peaju3aluy NporpaMmbl

MaTtepuajbHO-TEXHHYECKOE 00ecrnedeHne

1. [Iporpammuoe obecieueane LEGO MINDSTORMS EV3

2. Pacxonnapie Matepuanbl: 6JI0k muTanus, Habop kuprnuunkoB LEGO.

3. [Ipu opranu3anuu NPAKTUYECKUX 3aHITHA M TBOPUYECKHUX IPOCKTOB
bopMHUPYIOTCS Majble TPYIIBI, cocrosmue u3 2-3 oOyuaromuxcs. s Kaxmoun
TPYIIBI  BBIACISACTCS OTICIBHOE padodyee MECTO, COCTOSAINEe W3 KOMIbIOTEpa H
KOHCTPYKTODA.

2.3. ®opmbI aTTECTALIUU

[Iporpammoii mpenycMOTpEHbI MPOMEKYTOUHASL M UTOTOBAasi aTTECTALIUU.

IIpomeskyTouHasi aTrrecTanMs — IMPOBOJUTCA B CepelMHE Y4eOHOTO Troja
(mexkaOpp) MO M3YYEHHBIM TeMaM JUIS BBISBICHHUS YPOBHS OCBOCHHUS COJIEPIKaHUS
IPOrpaMMbI M CBOEBPEMEHHOMN KOPPEKLIUU y4eOHO-BOCIIUTATENBHOTO MPOLIECCa.

HroroBasi arrecramusi oO0yyaromuxcs MNpPOBOAUTCA B (OpME MPOEKTOB.
HToroBeie MPOEKTHl BBHIHOCATCS Ha POOOTOTEXHUYECKHE COPEBHOBAHUS, KOHKYPCHI,
BBICTaBKHM TEXHUYECKOTO TBOPUYECTBA U KOH(PEPEHIIUH.

[TpumepHble HanpaBieHUs: COPEBHOBAHUN U TpeOOBaHUS K pOOOTaM:

1. CopeBHOBaHMs B IpOLIECCE HEMOCPEACTBEHHOTO MPOTUBOOOPCTBA. TpeOoBaHuMs
K MOJENSIM — IMPOYHOCTh KOHCTPYKIMH, JOCTaTO4YHas MOIIHOCTh H
MaHEeBPEHHOCTh,  IMOHMMaHWE  (U3MYECKUX  NPUHIUIOB  TOBEICHHS
JBUKYILErocs MexaHU3Ma.

2. CopeBHOBaHUSI Ha BBIIOJIHEHHE UIpOBOM cuTyauuu. TpeOoBaHue K
KOHCTPYKLIMH — MOJABHKHOCTB, COINIACOBAHHOCTh JBUKEHUI, ONIEPAaTUBHOCTD U
Pa3BUTOCTH YIPABIEHYECKOTO AJITOPUTMA.

3. CopeBHOBaHHUS B MPEOAOJICHUH CII0O)KHOW U €CTECTBEHHOW IeéOMETpHUM TPAaCCHl.
TpeboBaHne K KOHCTPYKLHUM — peaau3anus CI0XKHON (ci1abo mpenckazyemon,
aJanTUBHON) TPAEKTOPUH JIBUKEHUS MEXaHU3Ma.

4. CopeBHOBaHHUs IO MpaBUiIaM poOOTOTEXHUYECKUX (ecTuBaiei, KoHpepeHIHi
U BBICTaBOK. TpeOOBaHMsI K KOHCTPYKIUHU — IO CHEUPUKALIUA MEPOTIPUATUH.

2.4. KOHTPOJIbHO-OLIEHOYHbIE MaTEePHAJIbI

Texkymuii KOHTposib (B TEYEeHUE BCEro ydeOHOro rojaa) — MPOBOJAUTCA TIOCTE
NPOXOXKJICHUS KKIOW TeMbl, 4TOObI BBIIBUTH MPOOENTsl B YCBOCHMM MarepHaia U
Pa3BUTHH 00yYaIOUINXCs, 3aKaHYMBAETCSI KOPPEKIIMENH YCBOEGHHOTO MaTepHara.
[Ipeobnanatomeii  (opMoil  TeKywmero  KOHTPOJII  BBICTYNAaeT  IIPOBEpKa
paboTocrmocobHOCTH podoTa:

— BBISICHEHUE TEXHUYECKOI 3a1auH,



- ONPEAEIIEHNE ITYTEN PEIIEHN TEXHUYECKOW 3a/1auH.
dopma npoBeAeHHs - TECTUPOBAHME U MIPaKTUYecKas paboTa B paMKaXx MOJYYeHHBIX
3HAHUN U yMEeHUH. basibl 3a TECTUPOBAHUE U TPAKTUUYECKYIO pabOTy CYMMHPYIOTCS.
@®opMBbI KOHTPOJIS

1. [IpoBepounbie pabOTHI (BBIMIOMHAIOTCS B (opMe TECTHPOBAHHUSA 10
Ka)XIOMY pa3Jiely u OILIEHUBAIOTCS 10 KOJUYECTBY HAOpAaHHBIX OAJIOB).

2. [TpakTyeckue 3aHATHUS.

3. BricTaBku.

4. TBOpYeCKHE IPOCKTHI.

5. [Tpe3eHTaIus TpymMImoBhIX MPOCKTOB.

Pa3paboTka Kkaxxgoro mpoekTra peanu3yercss B (oOpME€  BBIIIOJIHEHHUSA
KOHCTPYHPOBAaHUS M IPOrpaMMHUpPOBaHUs MOJAEIM poOoTa s  pelIeHus
IPEUI0KEHHOM 3a1auH.

IIpnMmepHoe 3a1aHue A/l IPAKTHYECKOi pa0oThl M KPUTEPUH OLEHKH
COopka ¥ mporpaMMUpPOBaHUE MOJIEIH.
Kpurtepuu ouenku:
¢ [IpaBuiIbHOCTH COOpPKH (MOIEIH COOpaHa MPaBHIBHO U B IOJIHOM 00beMe);
e [IpaBUIbHOCTH HaNMCAHUS IPOrpaMMbl (IpOrpaMMa HamucaHa 06e3 OnO0K);
e CamocTosTeNbHOCTh PabOTHI (MOZIETh COOpaHa MpaBUIbLHO, IPOrpaMma
HanucaHa 6e3 omuook, 00ydarouuiics BCE caenan caMOCTOSITENbHO);

TBopueckne padoThI 0 COOCTBEHHOMY 3aMbICJTY
OCHOBHOW KpUTEpUI - COOTBETCTBUE pe3yiIbTaTa yueOHOM! 3a/1aue.
IIpumepHbIe KpUTEPUH:
® KauecTBO MCIOJHEHUS (MPaBUIBHOCTH COOPKH, MPOYHOCThH, 3aBEPIICHHOCTH
KOHCTPYKIIMH);
CJI0HOCTb KOHCTPYKIMH (KOJIMYECTBO UCIIOJIb30BAHHBIX JIETANEH);
CaMOCTOSATEIBHOCTh COOPKH KOHCTPYKIIUH;
paboTOCIIOCOOHOCTh MOJICTIH;
CaMOCTOSITEIbHOCTh B HAIIUCAHUU MTPOTPAMMBbI;
MPaBUJILHOCTh HAITMCAHUS IPOIPAMMBI;
MOJIHASl CAMOCTOSATEIBHOCTD B BBHIIIOJIHEHUU ITPOEKTA;
OTBETHI Ha JIONIOJIHUTEIbHBIE U YTOUHSIOLINE BOIIPOCHI;
MOJTHOTA B MPEACTABICHUH BCEX ITAOB PabOTHI HaJ poOOTOM;

2.5. MeToanueckue MaTepuasbl

1. bazogsriii Habop LEGO MINDSTORMS Education EV3.

2. Pecypcusrit Habop LEGO MINDSTORMS Education EV3.
[lepeuncieHHble MaTepuasbl SBISIOTCS AUAAKTUUYECKHUMH MOCOOUSIMH, T.e. (HOpMOM
METOJIMYECKUX MATEPUaJIOB MO MPOEKTY MPOTPaMMBI.

Hcnonb3yeMble coBpeMeHHble meAarorudeckue W HHGpoOpManMoOHHbIE

TeXHOJIOTHM:
1. 3nopoBwecOeperaronge TEXHOJOTUM  (MCMOJb30BaHUE  (UBKYIBTMUHYTOK,
yIpaXHEHUH JJI 11a3, YIPaKHEHUH U UTP NIl CHATHUSL HANPsDKEHUS C pYyK U oO1ei
yCTaJOCTH. A TaKkXe MCHOJIb30BaHHUE JIMYHOCTHOTO MOAXO0/a K OOYYeHHUIO, CO3TaHHe
OJaronpusATHOM  ICHUXOJOIMYECKOM  aTrMocdephl, MOBBIIAIOIIEH  CAMOOLIEHKY
00Y4aroIuXCs, MOTHBALIUIO K JEATSILHOCTU U TBOPYECKHUIT OTSHIIUAN);



2. TPU3 (mpumeHsieTcss TpH pEIIEHUH NPOSKTHOW KOHCTPYKTOPCKOW 3aJayu:
MO3BOJISIET BBISIBUTB CYTh 3aJa4M, ONPEACINTHCA C OCHOBHBIM HAIIPABJICHUEM IIOHCKa,
CUCTEMATH3UPOBATh MH(POPMALMIO MO BHIOOPY 3aJayd M TNOMCKY HAampaBieHUN eé
pElICHUs, COCTAaBUTh QJTOPUTM pEIICHMs, a TakXke, [O3BOJSET  HAWTH
HETPAJULMOHHOE pEIIEHNE TEXHUYECKOM 3a7audd, IPEBPAaTUB KOHCTPYHPOBAHHE B
TBOPYECKHI Ipo1ecc);
3. IIpoexTHBIE TEXHOTIOTHH (BBIMOTHEHNE UTOTOBOTO M TBOPUYECKUX MTPOEKTOB);
4. TexHONOTMM pa3BUTUS KPUTHYECKOTO MBIIIJICHUS (IO3BOJSIOT Ha OCHOBE
UHTEPUOPU3UPOBAHHBIX  3HAaHMM  pa3pabaTbIBaTh COOCTBEHHOE  pelLIeHHE
onpeeNEHHON KOHCTPYKTOPCKOM 3a/1aun);
5. [IpobnemHoro oOyueHusi (MCHOIB3YIOTCS MPU PACCMOTPEHUU HCCIIEIOBATEIBCKOM
3aJ]auu, MIOCTAaHOBKH TMIIOTE3bI U JOKAa3aTEeIbCTBA B paMKax pa3pabOTKU COOCTBEHHOTO
MPOEKTa);
6. UKT TtexHomorun (MCIONB30BaHNE YUEOHO-METOAMUECKUX, MYIbTUMEIHIHBIX
pecypcoB, TpauKoB, CXeM U T.1.);
7. TpaguMOHHBIE METO/IbI 00y4YeHHs (ITO3BOJIAIOT B paMKaX Y4eOHOW J1esATeIbHOCTU
coOmoaTh €€ CHCTEeMATUYECKUW XapakTep, JOTHMKY M YHOPSJI0YEHHOCTh MOJayu
MaTepuaia, 00ecreunuBaTh OPraHU3alMOHHYIO YETKOCTb).

MeTtoaunyeckoe onucanmue

[lpu mmaHupoBaHuMM  OOpPa30BaTENBHOTO  Ipolecca  MNpPeayCMaTpUBAIOTCA
cienyroue (popMbl OPraHM3aUMHU MO3HABATEIbLHOU AeATeJIbHOCTH:

v KOJUIEKTUBHBIE (()POHTAIBHEIE CO BCEM COCTABOM);
v rpymnmnoBsie (paboTa B Ipymax, napax);
v WHIMBHyaJIbHbBIC.

v' Metoapl O00ydYeHHsI: ONPENEIAIOTCS [0 WMCTOYHMKAM HMHQPOPMAIUU |

BKJTIIOYAIOT B c€0sl CIeAYIOIINE BUIBL:

1. [To3HaBaTenbHBIA  (BOCHPUSTHE, OCMBICIEHHE W 3allOMHHAHUE
oOydJalIUMHCS HOBOTO MaTepuajia C MpPUBICYCHHEM HaOMIOJEHUS TOTOBBIX
IPUMEPOB, MOJEIUPOBAHMS, W3YyYEHUs WIUIFOCTPALMMA, BOCHPHUATHUS, aHaIW3a U
0000111eHNsT MaTEepPHAIIOB);

2. MeTtoa npoeKToB (IIpH YCBOEHUU U TBOPUYECKOM NPUMEHEHHH HAaBBIKOB U
YMEHMI B mpoliecce pa3paboTKH COOCTBEHHBIX MOJIENei);

3. KoHTponbHblii MeTOn (MpU BBISIBJICHUM KadyecTBAa YCBOEHHUs 3HAHMUI,
HAaBBIKOB M YMEHHUH M MX KOPpPEKLIMs B IPOLECCE BBINOJIHEHUS TPAKTUYECKUX
3a1aHui);

4. ['pynmoBast paboTa (MCTONB3yeTcs MPH COBMECTHON cOOpke Mojeneil, a

TaKXe MpH pa3paboTKe MPOEKTOB).
IIpumepHble 3agaHus 1J1s1 pa3padoTKM NMPOEKTOB:

1. CripoeKkTupyiiTe U MOCTPONUTE aBTOHOMHOTO PO0OO0Ta, KOTOPBINA JABHKETCS
I10 MPAaBUJIBHOMY MHOT'OYT'OJIBHUKY U U3MEPSIET PACCTOSHUE U CKOPOCTb.

2. CrpoeKkTHpyiTe M MOCTPONTE ABTOHOMHOTO pOOOTa, KOTOPBIA MOXKET
NEepEeABUTAThCS:

o Ha paccTosiHue 1 M;

o UCTIOJB3Yys XOTS ObI OMH MOTOD);

o UCIIONB3YS JUIsl IEPEIBMKCHUS KOJIeCa,

o a TaKKe MOXKET 0TOOpa)kaTh HA SKpaHe MPOIIEHHOE UM pPacCTOSHUE.

3. CropoekTupyiiTe U HOCTPOHTE aBTOHOMHOIO po0O0Ta, KOTOPBIM MOXKET

HEPEMEINATHCS U:



o BBIYHUCIISITH CPEHIOI0 CKOPOCTB;

o a TaKXKe MOXET 0TOOpaxaTh Ha SKpaHEe CBOIO CPEJIHIOI CKOPOCTh.

4, CripoekTupyiiTe U MOCTPONTE aBTOHOMHOTO pOo0OTa, KOTOPBIA MOXKET
MEPEIBUTATHCA:

o Ha paccTtosiHue He meHee 30 cM;

o UCIIOJIb3YS XOTs OBl OJIMH MOTOP;

o HE UCIIONb3YS ISl IEPEIBIXKEHUS KOJleca.

5. CrnpoekTupyiTe, TMOCTPOWTE M 3alporpaMMHpyHTe poOOTa, KOTOPBIMA
MO>KET JIBUTAThCSl BBEPX IO KaK MOKHO 00Jiee KpyTOMY YKIIOHY.

6. CrpoekTupyiTe, TMOCTPOWTE M 3amporpaMMHpyHTe poOOTa, KOTOPBIN

MOXKET TepeaBUTaThCs IO TPACKTOpUM, KOTOpas o0pa3yeT IMOBTOPSIEMYIO
FEOMETPUUECKYIO QUTYpy (HanmpuMep: TpeyroJabHUK WU KBaJpar).

7. CrnpoektupyiiTe U TmocTpoiite Oojee yMHOTO pobOOTa, KOTOPBIMA
pearupyer Ha  OKpPYXaloIIyl0 OOCTaHOBKY. 3amporpaMMupydTe ero s
UCIIOJIb30BAHMS JTATYMKOB IIBETA, KAaCaHWs, M YIbTPa3BYKOBOI'O JaTydKa JUIs
BOCHPHUSTHS PA3IUYHBIX TaHHBIX.

8. CripoekTupyiiTe, MOCTPONTE U 3amporpaMMUPYHTE pOOOTU3MPOBAHHOE
CYIIIECTBO, KOTOPOE MOXKET BOCIPHHUMATH OKPYKAIOIIYI0 Cpely U pearupoBaTh
CIEAYIOIINM 00pa3oM:

J U3]1aBaTh 3BYK;

o WJIM OTOOpakaTh 4TO-IMO0 Ha dKpaHe Moy EV3.

0. CripoekTupyiiTe, MOCTPONTE U 3aMporpaMMUPYHTE pOOOTHU3HPOBAHHOE
CYIIECTBO, KOTOPOE MOKET:

o YyBCTBOBATh OKPYKAIOIIYIO 00CTAaHOBKY;

J pearupoBaTh JIBHKCHHUEM.

10.  CopoexTupyiTe, MOCTPONUTE W 3amporpaMMUPYHTE POOOTHU3HPOBAHHOE
CYILIECTBO, KOTOPOE MOKET:

o BOCIIPUHUMAThH YCJIOBHUS CBETa M TEMHOTHI B OKpYyKaroleid 00CTaHOBKE;

o pearupoBaTh Ha KaXKJ10€ YCIOBUE PA3IMYHBIM MTOBEICHUEM.

IIpe3enTauus rpynmnoBoro npoekTa

[Ipomecc  BBINIOJIHEHUST WTOTOBOM  pabOTHl  3aBepIIacTCs  IPOIETYPOM
Ipe3eHTalH IeHCTBYIOLEro podorTa.

[IpesenHTarust conpoBoOXKAACTCS TEMOHCTpAIMel ASHCTBYIONEH MOoIed poboTa
U TpeacTaBisieT co0oil ycTHoe coobmenue (Ha 5-7 MHH.), BKIOyaromee B cels
CIEeIYIOUTYI0 HHPOPMAIUIO:

- TeMa ¥ 000CHOBaHHUE aKTyaJbHOCTH MIPOCKTA;

- 1IeJIb U 3aa41 MPOEKTUPOBAHMS;

- JTallbl U KpaTKas XapaKTepUCTHKA MPOEKTHOM JEATETbHOCTH HAa KaXKIOM U3
ATAIoB.

OneHnBaHWE  BBIMYCKHOM  pabOTBI  OCYIIECTBISIETCS 1O  pe3yjabTaraMm
npe3eHTaIi poO0Ta Ha OCHOBE OTPECIICHHBIX KPUTEPHEB.
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OcHnoenas



1. benuxosckas JI. I'. Ucnons3oBanue LEGO-poO0OTOB B MHXKEHEPHBIX MPOEKTaX
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IMpunoxenne 1



Cucrema IMarHOCTHKHU Pe3yJIbTATUBHOCTH MPOrpaMMbl

Pe3yabTar HanpasJjienue Bo3pactHblie ITapameTpbi MeTtoabl KonTposabHbie
MPOrpaMMblI THATHOCTHKH XapakKTepuc AUATHOCTHKH AUATHOCTHK MepOnpHUsITHS,
THKH | METOIMKH
yqamuxcsi
1 2 3 4 5 6
O0yuenue 7-9 ner Mpocaymas Habmonenue TectupoBanue
Teopetnueckne u TeopeTH4YeCKHil Kypc u | AHKeTHpoBaHue | 3ammra
MIpaKTHYECKHE OBJIajIeB MPAKTHYECKUMH | AHamus, MIPOEKTOB
3HAaHUA U YMEHUS HaBbIKAMH caMOaHaInu3
oOyyatonuecsi  JIOJKHBI | BHIITIOJHEHHBIX
3HATh! IIPOEKTOB
- poJb u MECTO

pPOOOTOTEXHUKHA B >KH3HH
COBPEMEHHOTO O0IIEeCTBa;

- OCHOBHBIC CBEJCHHE W3
HUCTOpHUU Pa3sBUTUA
poboroTexHuku B Poccun u
MUpE;

- OCHOBHBIC IIOHATUA
POOOTOTEXHUKH, OCHOBHEIE
TEeXHHYECKHUE TEpMHHBI,
CBSI3aHHBIE C MpolLEeccaMu
KOHCTPYHUPOBAHHS "
HpOrpaMMHUPOBAHHS
po0OTOB;

- ofmiee yCTpOHCTBO W
TPUHIUIIEI JeUCTBUS
poOOTOB;

- OCHOBHBIC
XapaKTEPUCTUKN OCHOBHBIX
KJIaCCOB pOOOTOB;

- 0011yI0 METOTUKY
pacdera OCHOBHBIX
KHUHEMAaTHYECKUX CXEM;

- HOPSIJIOK MOMCKa
HEHCIIPAaBHOCTEN B
PasIUIHBIX
POOOTH3UPOBAHHBIX
cHcTeMax;

- METOAMKY  TPOBEPKH
paboTOCIIOCOOHOCTH
OTACJIBbHBIX Yy3J10B u
JIeTalei;

- OCHOBBI  MOIYJISPHBIX
SI3BIKOB
MPOrpaMMHUpPOBAHNS,

- OCHOBHBIC 3aKOHBI
ANEKTPHYECKUX ene,

npaBwiia 6€30MacHOCTH IpU
paboTe C 3MEeKTPUYECKUMHU
LETISIMUY, OCHOBHBIE
PaaHOdIEKTPOHHBIE




KOMITOHCHTBI;
- oTpeJIeIICHUS
POOOTOTEXHUYECKOTO
YCTpOICTBa, Haunbonee
pacrpocTpaHeHHbIE
CUTyallud, B  KOTOPBIX
MPUMEHSIIOTCS POOOTHI;

- O MEPCIEKTUBAX Pa3BUTH
pOOOTOTEXHUKH, OCHOBHEIE
KOMITOHEHTBI
MPOTPAMMHBIX CPEII;

- OCHOBHBIC TPUHIIMIIBI
KOMITBIOTEPHOTO
yIpaBiICHUsI, HA3HAYCHUE U
TIPUHITATIBT paboThI
[[BETOBOTO,
YJIBTPa3ByKOBOTO JIaTYHKa,
JlaTYnKa KacaHwusl,
Pa3IUIHBIX
HCTIOJTHUTEIILHBIX
YCTPOMCTB;

- pa3NUYHBIE  CIOCOOBI
nepeaaysl  MEXaHHYECKOTO
BO3JCHCTBUS, Ppa3IU4HBIC
BUABI TIACCH, BHIBI WU
Ha3HAYCHHE MEXaHHYCCKUX
3aXBaTOB;

oOyJaroniyecss  JI0JKHBI
YMET:

- cobupaTh mpocTeime
MOJIENIU C MCIIOJIb30BaHUEM
EV3;

- CaMOCTOSITETTLHO
MPOEKTUPOBATh U COOUPATh
u3 TOTOBBIX JneTajen
MaHHITYJSTOPbl U POOOTOB
Pa3IMYHOrO HA3HAUCHHUS;

-UCIOJIb30BaTh JUTS
POrpaMMHUPOBaHHUS

MHUKPOKOMIIBIOTED EV3
(mporpamMMupoBaTh Ha

nmuctuiee EV3);

- paboTtaTth B BU3yaJIbHOMH
cpezie MmporpaMMHUpPOBAHHUS,
IpOrpaMMHUPOBATh
coOpaHHBIE KOHCTPYKIHH
MoJ| 3aJadd  HAYaIbHOTO
YPOBHSI CIIOKHOCTH;

- pa3pabartbiBaTh u
3alMChIBaTh B BU3YaJIbHOM
cpesie TpPOrpaMMHUPOBAHHS
THUIIOBBIC KOMaHIbl
yhpaBJiieHHsI poOOTOM;

- HOJTb30BATHCS
KOMITBIOTEPOM,
NpOrpaMMHBIMH
HpPOIYKTaMH,




HEOOXOIUMBIMH JUTS
00yJeHHS TIPOTpaMMe;
- IOJI0MpaTh HEOOXOUMBIC

JATYUKH 1%
UCTIOJIHUTEIIHHBIC
YCTpOWCTBA, cobupats

MPOCTEUIINE YCTPOUCTBA C
OJIHUM WM HECKOJIbKUMHU
JMaTIYNKaMH, COOMpaTh |
OTJIQXKUBATh KOHCTPYKIIUU
0a30BbIX pOOOTOB;

- MPaBWIIBHO BBIOMPATH BUJ
nepesayn  MeXaHHIeCKOTO

BO3CHUCTBUSA s
Pa3IMYHBIX ~ TEXHUYECKHUX
CUTYyaIluH, cobuparp
JIEUCTBYIOILINE MOJEIN
po0OTOB, a Takke UX
OCHOBHbIE Y3JIBI u
CUCTEMBI;
ofyyaronuecs  JI0JKHBI
00J1212Th!
- OCHOBaMHU
KOHCTPYHPOBaHUS u
MOJEITUPOBAHUS;
- HaBbIKAMH IIyOJHYHOIO
BBICTYIUICHUS;
Il.ITpakTHueckas JImaHoCTHBIE JTOCTHXEHMA | AHAIHU3 U IIpaxTnueckas
JeSITeNbHOCTh yyampxcs B IIpoLecce | caMOaHalu3 pabota 1o BceM
yyamuxcs YCBOEHHS MPEIMETHON | IEATENbHOCTH: | pa3zienaM
IporpamMmabI e Brinosinenue porpamMmabl
MPOEKTOB
Metoxn
HaAOJIIONEHUS
I.Ocobennoctn 7-9 ner 1. Camoonenka | TectupoBanue, | Metojuka
JUYHOCTHOH chepsl (oTHOIIEHHE K cebe) METOJ «Camoo1eHKa»
HAOIIOCHUA
2. TBopueckue | TectupoBaHue Tect
2 CIIOCOOHOCTH u KpEaTUBHOCTH
= paboTocrmocoOHOCTh «HUcnonp3oBanu
g € MpeIMeTa.
A Il. OcobennocTu Y 10BIETBOPEHHOCTD HaoOmronenne ankera «Hamm
JUYHOCTH B OTHOIIEHUSIMU B TpymIe, | TectupoBaHue OTHOIICHHUS,
cucreme MOJIOKEHUE JIMYHOCTH B aHKeTa
COLMATTBHBIX KOJIJICKTHBE u ero «CII04eHHOCTD
OTHOIICHUH CIUIOYEHHOCTb. KOJIJICKTHBAY
I.YpoBenb 7-9 ner CdopMupOBaHHOCTH AmnkernpoBanue | ONpocHUK
BOCTIUTAHHOCTH JIMYHOCTHBIX KauecTB Habmonenue «YpoBeHb
® TectupoBanue BOCIIUTAHHOCTH
= »
g I1.CdopmupoBanHO JInpepckue KadecTBa, | Meron Kapra
E CTb AaKTUBHOH CTpeMJICHHE Y4acTBOBaTh B | HAOJIOAEHUS WHTEPECOB
g KUZHEHHOU KM3HH  KOJUIEKTHBA ¥ | AHKETHPOBaHHE
MMO3UIUN onujaom




IIpuMepHBbIil TECT MO POOOTOTEXHUKE

Bonpoc 1

IIpunoxenue 2

ABTOMaTHYECKOE YCTPONCTBO, CO3JaHHOE 0 MPUHIIUITY KUBOTO OpraHU3Ma.
JelicTBy# 10 3apaHee 3aJ105)KEHHON MporpaMMe U 1moaydast HHGOpMAaIMIo O BHEITHEM
MHUPE OT JaTYUKOB, CAMOCTOSITEILHO OCYIIECTBIISIET MPOU3BOJACTBEHHBIC U UHBIC
omepalu, OOBIYHO BBITIOTHSIEMBIE YEIOBEKOM. Y KaXKUTE TEPMUH COOTBETCTBYIOMIHI

JTAHHOMY OIIPEEJICHHUIO:
a) MexaHuszm

0) MamHa

B) PoGort

r) AHIpOUJ

Bomnpoc 2

Kto npuayman Tpu 3akoHa poOOTOTEXHUKHU:

a) Kapn Yanek

0) Aiizek A3UMOB
B) CtuB JI>x00c
r) bunn Tefite

Bomnpoc 3

Jletans koHCcTpyKTOpa Lego Mindstorms EV3, npennasHaueHHBINH 151
MIPOrpaMMHUPOBAHUS TOYHBIX U MOITHBIX JBMKCHHH poOoTa:

a) JlaTunk xacaHus

6) Motop

B) ndpakpacHblii 1aTunk
r) JlaTuuk xacaHus

n) Monyns EV3

e) JlaTunk cBeTa

x) UndpaxpacHslii Mask

Bonpoc 4

Jletans koHcTpykTopa Lego Mindstorms EV3, npenqnaznauennas s ynpaBieHUs

poOOTOM Ha PacCCTOSTHUU:
a) HTepakTUBHBIN MOTOD
0) Motop

B) MH(pakpacHblil naTank
r) JlaTunk xacaHus

1) Monyns EV3

e¢) JlaTunk cBeta

K) MadpakpacHbIii MasK



Bomnpoc 5

Jetans koHcTpykTOpa Lego Mindstorms EV3, npeanaznaueHHast 1 0OHAPYKESHHS
00BEKTOB, a TAKKE OTCIICKUBAHMS U ITOMCKA yIaJ€HHOTO HH(PPAaKpaCHOTO MasiKa:

a) IHTepakTUBHBIA MOTOP

6) Motop

B) MH(pakpacHbIil 1aTunk

r) JlaTunk xacanus

1) Monymns EV3

e) Jlatuuk cBeta

x) MndpakpacHbIil Mask

Bompoc 6

Kakyro 0CHOBHYIO 4acTh UMeEET KaXKIblii MOOUIIbHBIN poOOT?

a) Manunynsrop

0) I'ycenutp

B) J[BIKyIIeecs Maccu ¢ aBTOMAaTUYECKU YIPABIISIEMbIMU TIPUBOIAMU

Bompoc 7

J171s1 9ero UCToIb3yeTCsl THPOCKOIT:
a) [lognepxka paBHOBECHS

0) Co3nanue ABUKEHUS

B) Pacmosnanue 11seToB

Bompoc 8

B kakoii nepenaye yqyacTByeT IIKHUB?
a) Pemennas

0) 3yOuaTas

B) UepBsYHAas

I) peedHas

Bompoc 9

C moMoIIbI0 KAaKOTO CPEJICTBA MEPEBIKEHHS POOOT OYIET JIydIlle e3uTh M0 MeCKy?
a) Ha xonecax

0) I'ycernmamu

B) «Horamm»

Bomnpoc 10

Kak HazpiBaeTcsi mnpubop, B KOTOPOM COJEPKUTCS NaMsATh poboTa W Kyda
3arpy»aroTcs 3a/1a4d ¥ MpOorpaMMBbl:

a) Motop

0) [IBurarenn

B) Mukporpoieccop

r) Jlatuuk 3a1a4

Bonpoc 11

Vkaxku Ha3BaHHE OI0Ka IMporpaMmabI



a) MomHocTh MOTOpa

0) MoTop 10 4acOBOM CTpeKe

B) Hauath HaxaTHeM KJIaBUIIH

r) MoTOp NpOTUB 4acOBOM CTPEIKU
1) DKpaH

Bomnpoc 12

VYkaxu BUJ nepegauu

a) [lonmxkaromas
0) [ToBpImaromas
B) [IpomexxyTounas

Bonpoc 12
VYkaxu Ha3BaHHUE OJIOKA IPOTrPaMMBbI

a) Hauamno

6) MoTop 10 9acoBOM CTpeKe
B) 3BYK

r) Beikitounts MOTOp

1) DKpaH

Bonpoc 13

VYkaxu Ha3BaHHUE OJI0KA TPOTPaMMBbI



a) MomHocTh MOTOpa

06) MoTop Mo 4acoBOi CTpeske
B) Hauath HaxaTHeM KJIaBUIIH
r) Beikitounts MoTOp

1) DKpaH

Bomnpoc 14

VYkaku Ha3BaHHe OJ0Ka MPOTrpaMMBI

a) MoiHocTh MOTOpa

6) MoTop 1o 4acoBoii cTpeske

B) HauaTh HaxxaTueM KiaBUIIN

r) MoTOp NpOTUB 4acOBOM CTpPEIKU
1) DKpaH

Bonpoc 15

VYkaxu BuJ nepeaauu

a) [Tormxkaromas
0) IloBsImarornias
B) [IpomexxyTouHas



