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ITosicHuTEIbHAA 3alIMCKA

Pabouas mporpamma kypca «OCHOBBI poOOTOTeXHMKHM» Ha npumepe miatpopmsel LEGO
MINDSTORMS Education EV3 cocraBieHa B COOTBETCTBHH ¢ yueOHBIM uTanoM MAOY JINUT.

HcnonwzoBanue koHcTpykTopa LEGO EV3 mo3Bossier co3nars yHUKAIBHYIO 00pa30BaTEeIbHYIO
cpeny, KOTopasi CHOCOOCTBYET Pa3BUTHIO HHKEHEPHOT0, KOHCTPYKTOPCKOTO MBIIIIeHUs. B mpomecce
pabotsl ¢ LEGO EV3 yuenuku npuoOpeTaroT ONMBIT PelIeHHsI KaK TUIOBBIX, TaK U HEIIA0JIOHHBIX
3a71a4 1o KOHCTPYMPOBAHHIO, IPOTPaMMHUPOBAHHUIO, cOOpY IaHHBIX. Kpome Toro, pabora B koMaH1e
CIOCOOCTBYET (OPMUPOBAHUIO YMEHHUS B3aUMOJCHCTBOBATH C COYYCHUKaMH, (HOPMYJIMpPOBATH,
aHAJIM3UPOBATh, KPUTHYECKU OLIEHUBATh, OTCTANBATh CBOU H/ICH.

LEGO EV3 obecnieunBaet mpocToTy IpU cOOPKE HAYAIbHBIX MOJIEJICH, YTO TIO3BOJISIET YICHUKAM
MOJIYYUTh PE3YNIbTAT B MPeieiiaX OJJHOTO WK aphbl ypoKoB. U mpu 3TOM BO3MOKHOCTH B U3MEHEHUHN
MoJIeJIell ¥ TPOrpaMM — OUEHb IIUPOKHUE, U TAKOW MOJIXO0/] TIO3BOJISET YUALUMCS YCIOKHATH MOJIEIb
U TIPOTPaMMy, MPOSIBIATh CAMOCTOSTEIHPHOCTh B U3YYCHUU TEMBI. [IporpamMmmHoe obecrieueHue
LEGO MINDSTORMS Education EV3 o6namaeT o4eHb IHPOKUMH BO3MOKHOCTSMH, B YaCTHOCTH,
MO3BOJISIET BECTH PabOUyIO TETPaab U MPEACTABISATh CBOU MPOCKTHI IPSIMO B CPEJIEe MPOTPAMMHOTO
obecrieuenus LEGO EV3.

Ieas kypca:
N3zyuenne kypca «PoOOTOTEXHHKa» Ha ypOBHE OCHOBHOI'O 00IIEro 00pa3oBaHuUs HAIPaBJIEHO Ha

JOCTH)KEHHE CIIEAYIOLIe Lenu: pa3BUTHE HHTEpeca IIKOJIbHUKOB K TEXHHKE U TEXHUYECKOMY
TBOPYECTBY.

3apaum:
1. ITo3HaKOMUTH C MPAKTHMYECKUM OCBOEHUEM TEXHOJOIMH MPOEKTHUPOBAHUS, MOJCIUPOBAHUS U
M3TOTOBJIEHUS IIPOCTEUIINX TEXHUYECKUX MOJIEIIEH.
2. Pa3zBuBaTh TBOpUYECKHE CIOCOOHOCTH U JIOTMYECKOE MBIIIJIEHUE.
3. BBISIBUTB W pa3BUTh MPUPOIHBIE 33/IaTKN U CIIOCOOHOCTH JIETEH, TOMOTAIOIINE JTOCTUYh YCIeXa B
TEXHUYECKOM TBOPYECTBE.
Y4eOHble MaTepHaIbI:
1. Komocos [I. I'. [1epBbiii mar B po6oToTexHUKy. [Ipaktukym maist 5-6 knaccos\ JI. I'. Komocos.
— M.: BUHOM. JlaGoparopus 31Hanuii, 2012 — 292 c.
Ha6op xouctpykropoB LEGO MINDSTORMS Education EV3
[Tporpammuoe obecneuenne LEGO
Marepuansl caiita_http://www.prorobot.ru/lego.php
Cpenctia peanuzauun UKT mMaTepuanoB Ha ypoke (KOMIbIOTED, IPOEKTOP, IKPaH)

akrwn

HopmaTuBHO-nipaBoBbIe JOKYMEHTBI, HA OCHOBAHUM KOTOPBIX pa3padoTraHa nporpaMmma

1. 3akon P® «O06 o6pazoBaHum».
2. Ilocnanue npesunenta PO denepansnomy Cobpanuto PO (2006 r.).
3. [luceMo Muno6puayku Poccun ot 11.12.2006 r. Ne 06-1844 «O mpumepHbIX TpeOOBaHMSIX
K [IpOrpamMMaM JIOIOJIHUTEIBHOTO 00pa30BaHus IETe».
4. IlporpamMMa BBISBICHUSI M TPOJABIKCHHS MEPCHEKTHBHBIX KaIpOB JIJIsl BHICOKOTEXHOIOTUIHBIX
orpacieil «PoOOTOTEXHUKA: MHKEHEPHO-TEXHUUYECKHE KaJpbl MHHOBAIMOHHON Poccumy.

O01mas xapakTepucTuka Kypca

OnHoit M3 BaxHbIX mpobimeM B Poccum sBIsIoTCS €€ HeqocTaTodHas 00eCreueHHOCTb
MHXEHEPHBIMH KaJpaMU U HU3KHUI CTaTyc MHXKeHepHoro oOpa3oBanus. Ceiluac HEOOXOAUMO BECTH
nonynsipuzanuo npodeccun uHxeHepa. VHTEHCHMBHOE HCHOJB30BaHUME POOOTOB B OBITY, Ha
MIPOM3BOJICTBE U ToJie 0051 TpeOyeT, YTOOBI MOJIB30BaTENN 00JIa Al COBPEMEHHBIMU 3HAHUSIMU B
o0yiacTi ynpaBieHusi poOOTaMH, YTO TMO3BOJMT Pa3BUBATh HOBbIE, YMHBIE, O€30MacHble U Oojee
IPOABUHYTHIE aBTOMAaTU3UPOBAHHBIE CUCTEMBI.

Taxoke MaHHBIA Kypc JAacT BO3MOMKHOCThH IIKOJIBHUKAM 3aKpENUTh U MPUMEHUTHh Ha MPAKTHUKE
IOJyYeHHblE 3HAHMA [0 TaKUM JUCLMIUIMHAM, Kak MaTeMaTuka, (u3Mka, HHPOPMATHUKA,
TexHosiorusi. Ha 3aHATHSAX 10 TEXHUYECKOMY TBOPYECTBY YYAIIHECs CONPHKACAIOTCS CO CMEXHBIMU
o0pa3oBaTeNbHBIMU 00JaCTAMHU. 3a CYET MHCIIOJb30BaHMs 3amaca TEXHUYECKUX IOHATHH U


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

CHEHAbHBIX TEPMHHOB pACIIUPSIOTCS KOMMYHHKATHUBHbIE (QYHKIUU S3bIKA, YIIyOJSIFOTCS
BO3MOKHOCTH JIMHTBUCTHYECKOT'O PA3BUTHS 00yUarOIIEroCsl.

[Tpu 03HaKOMJICHHH C MpaBWJIaMU BBITIOJHEHHS] TEXHUUYECKUX U DKOHOMUYECKHX PacueToB MpHU
MPOEKTUPOBAHUHU YCTPOHCTB M MPAKTHUIECKOM HCITOJIb30BAaHUU TEX MITM MHBIX TEXHUYECKHUX PEICHHH
IIKOJIbHUKHM 3HAKOMSITCS C OCOOCHHOCTSIMHM NPAKTUYECKOro MpUMeHeHHsl MaTemaTuku. OcBauBas
MPUEMBI TIPOCKTUPOBAHUS U KOHCTPYHPOBAHUS, pedsiTa MPUOOPETAIOT ONBIT CO3AAHUS PEATbHBIX U
BUPTYaJIbHBIX IEMOHCTPAI[MOHHBIX MOJIETICH.

[TonBeneHue WUTOTOB padOTHI MPOXOIUT B (opme OOMISCTBEHHOW NpPE3CHTAlWU (BBICTABKA,

COCTsI3aHMEe, KOHKYpC, KOH(GEpeHI s U T.1.).
Jliga peanuzanuu MPOrpaMMbl HCIIONB3YIOTCS 00pa3oBareibHble KOHCTPYKTOpHI (upmbl Lego,
koHctpyktop LEGO MINDSTORMS Education EV3. On npexacraBiusier coboit  Habop
KOHCTPYKTUBHBIX JeTallel, MO3BOJIAIOIIMX COOpaTh MHOTOYHUCICHHBIE BapHAHTHl MEXaHHU3MOB,
Ha0Op JATYMKOB, ABHraTead M MUKpokommbioTep EV3, KoTOpbIil ynpasisier Bceil mocTpoeHHOU
koHcTpyknueii. C koncrpykropom LEGO MINDSTORMS Education EV3 wmaer HeoOxomumoe
nporpamMmmHoe obecrneuenne. Ha peanuzamuio yue6HOoro kypca «PoOGOTOTEXHHKa» HCHOIB3YyeTCs
BpEMs, OTBEICHHOE Ha BHEYPOUHYIO JAeSATeNbHOCTh. DOpMa peanuzalnuu Kypca 1o BI0OpY - KPYKOK.
OO6muit 066em yueoHoro Bpemenu 70 yueOHbIN yac(qBa yaca B HEJICIIO).

Mecto kypca «OCHOBBI pOOOTOTEXHHKH» B y4eOHOM IJIaHe

Ha peanmuzanuio yueOHOTO Kypca «PoOOTOTEXHMKa» MCIOIB3YyEeTCs BpeMsi, OTBEICHHOE Ha
BHEYPOUYHYIO JACSITeNLHOCTh. DopMa peann3aluu Kypca 1mo BEIOOpY - KPYKOK.

OO61uit 06beM yuebHOro BpemeHu 34 yueOHsbIit yac (1 yac B HeAeH0).

Y4eOHO-TEMaTHYECKOE TJIAHUPOBAHHE

Ne HaumeHoBaHue pa3jiesioB H TeM Bcero Buabl KOHTpPOJIsSt
4acoB
1 |BBeaenue B poOOTOTEXHUKY 1
2 |3nakomctBoO ¢ poboramu LEGO MINDSTORMS 5
EV3 EDU.
Hatunku LEGO u ux napamerpsl. 6 IIpoBepounas pabota
OcCHOBBI IPOrpaMMUPOBAHUS U KOMIIBIOTEPHOI 9 [IpoBepounas pabora
JIOTUKH
5 |IIpakTuxym o c6opke poOOTU3UPOBAHHBIX 8 [IpakTnueckas pabora
CHCTEM
6 |TBopueckue MPOEKTHBIC paOOTHI i COPEBHOBAHUS 5 CopeBHOBaHUs MOJIENEH
po6otoB. [Ipe3enranus
TPYTIIOBBIX MPOEKTOB
BCEI'O 34

Metoab! 00y4eHust
1. Tlo3naBaTenbHbIN (BOCHpPUATHE, OCMBICIEHUE U 3alIOMUHAHUE YJalllUMUCS HOBOTO
MaTepHala ¢ IpuBJieuyeHeM HaOII0AeHUs TOTOBBIX IPUMEPOB, MOJICTUPOBAHMS, U3YUCHHS
WUTIOCTpAINi, BOCIPUATHUS, aHATIU3a U 0000IIeHHsI MaTEpPHAaJIOB);

2. Merton poeKToB (IIpH YCBOCHHH U TBOPUYECKOM NMPUMEHEHHH HABBHIKOB M YMEHUI B
mporiecce pa3paboTK COOCTBEHHBIX MOJICIICH )

3. KoHTponbHbIi MeTO] (IIpU BBISIBICHUH KayecTBa YCBOCHUS 3HAHUM, HABBIKOB M YMEHUH U
UX KOPPEKIIHS B MPOIIECCE BHIMOIHEHHS MPAKTUYECKUX 3a/1aHUH )

4. Tpynnosast paboTa (UCIIOJIB3yeTCsl IPU COBMECTHON COOpKE MOJIENEH, a TaKKe MIPH
pa3paboTKe MPOEKTOB)



®opMBbI OPpraHu3anuy y4eOHbIX 3aHATHI

e  YPOK-KOHCYJbTAlMs;

e IPAKTUKYM;

*  YPOK-IIPOEKT;

*  YPOK IIPOBEPKHU U KOPPEKLUU 3HAHUU U YMEHUM.

e  BBICTaBKa;

e COpPEBHOBAHWE;

Pa3zpaGoTka KaxJoro mpoekTa peajusyercs B (OpMe BBINOIHEHUS KOHCTPYMPOBAHUSA U

IIPOrpaMMUPOBAaHUS MOZAETH poOOoTa /ISl pellieHus PeUI0KEHHOM 3ajaun
IIpumepHbIe TEMBI IPOEKTOB:

1. Copoexrtupyiite ¥ NOCTPOTE aBTOHOMHOTO po00Ta, KOTOPBIM JBUXKETCS IO IPABUIBHOMY
MHOT'OYTI'OJIbHUKY U U3MEPSET PACCTOSIHUE U CKOPOCTh

2. Cnpoektupyiite u ocTpoiTe aBTOHOMHOT'O POOOTA, KOTOPBII MOXKET MepEeIBUraThCA:

e HapaccrosHue | m

® UCMOJIb3Ys XOTS Obl OTUH MOTOP

® HCIOJIB3Ys Il IEPEIBHIKEHUS KoJleca

® A Tak)Ke MOXKET 0TOOpaXkaTh Ha 3KpaHe NMPOHAEHHOE UM PacCTOSIHUE

3. Cnpoektupyiite 1 MoCcTpoiTe aBTOHOMHOI'O POOOTa, KOTOPBIM MOKET IEePEMEIAThCs U:

®  BBIYHCIATH CPEJHIOIO CKOPOCTh
® 2 TaKXe MOXET 0TOOpa)kaTh Ha 3KpaHE CBOIO CPEIHIOI0 CKOPOCTh
4. CropoeKkTHpyHTe U MOCTPONTE ABTOHOMHOT'O po00Ta, KOTOPBIM MOKET NIEePEABUTATHCS:
e Ha paccrosiHue He MeHee 30 cMm
® HCIIOJIb3YS XOTs OBl OJIUH MOTOP
® HE UCHOJIB3YS JJIs EPEABUKEHUS KoJieca

5. CropoektupyiTe, HOCTPOUTE U 3alpOrpaMMHUpPyTe poO0oTa, KOTOPBIN MOKET IBUTaThCs BBEPX
10 KaK MOKHO 00Jiee KpyTOMY YKJIOHY.

6. Cnpoektupyiite, MOCTPONTE U 3aIPOTrPaAMMHUPYIHTE POOOTA, KOTOPBIA MOXKET NIEPEABUTATHCS
[0 TPAeKTOPHH, KOTOpass oOpa3yeT MOBTOPSEMYIO FeoMeTpUdecKyio (urypy (Hampumep:
TPEYroJbHUK WM KBAJApaT).

7. Cnpoektupyiite u noctpoite 0ojee yMHOro po6oTa, KOTOPBIi pearupyer Ha OKPY>KaroLIyIo
00CTaHOBKY. 3amporpaMMHUpyiTe €ro s HCHOJIb30BaHUS JaTYMKOB I[BETA, KacaHHs, U
YJIBTPa3BYKOBOI'O JAaTUYMKA JIJISl BOCIIPUATHUS Pa3INYHbIX JaHHBIX.

8. Cmpoektupyiite, IOCTPONTE W 3aPOTPAMMHUPYHTE POOOTU3NPOBAHHOE CYIIECTBO, KOTOPOE
MO>KET BOCIIPUHMMATh OKPYXKAIOIYIO CPEly U PearupoBath CIEAYIOIIUM 00pa3oM:

® 13/1aBaTh 3BYK;
e wm otoOpaXkaTh YTO-ITMO0 Ha IKpaHe MoayIst EV3.

9. Cmpoektupyiite, TOCTPOITE U 3aPOTPAMMHUPYITE POOOTH3NPOBAHHOE CYIIIECTBO, KOTOPOE
MOJKET:

® YyBCTBOBATH OKPYXAIOIIYI0 0OCTaHOBKY;
® pearupoBaTh JBUKEHHEM.

10. CripoexTupyiite, IOCTPOWTE M 3apPOTrPaMMHUPYHTE POOOTH3UPOBAHHOE CYIIECTBO, KOTOPOE
MOJKET:

e BOCIPHHHMMATH YCJIOBHS CBETAa U TEMHOTHI B OKpY>Karoleil 00CTaHOBKE;
® pearupoBaTh Ha KaXJ0€ YCIOBHE Pa3IMYHbIM I1OBEJCHUEM
IIpe3eHTanusi rpynmnoBoro NpPoeKTa
[Tpouecc BBIMOIHEHUS UTOTOBOW pabOTHI 3aBEPIIAETCS MPOLEAYPOI pe3eHTaluN
JeWCTBYIONIET0 poboTa.
[Ipe3enTanus cCOnMpoBOXKIAETCS JEMOHCTPAIMEN TEHCTBYIONMIECH MOJIEIH poOOTa U TIPEICTABIISIET
co00if ycTHOE coobieHue (Ha 5-7 MHH. ), BKITIOYAOIIee B Ce0sI CIEAYIONTYI0 HHPOPMAIIHIO:
- TeMa U 00OCHOBAHUE AKTYaJIbHOCTH MPOEKTA;
- LIeJIb U 3a/1a4M IPOEKTUPOBAHMS;
- OTalbl U KpaTKasi XapaKTEPUCTUKA TPOCKTHOM IEATEIbHOCTH HA KaKIOM M3 DTaIOB.



OneHnBaHuE BBITYCKHOM pabOTHI OCYIIECTBISETCS O pe3yabTaTaM Mpe3eHTaluu poboTa Ha
OCHOBE OIIPENEIICHHBIX KPUTEPUEB.
Ilsianupyemblii pe3yJbTar:

B xone uzydenus kypca GOpMHPYIOTCS U MOJIYYalOT Pa3BUTHE METaIPeIMETHbBIS

PE3YIbTAThI, TAKHEC KaK:

YMEHHE CaMOCTOATENbHO IUIAHUPOBATh MYTH JOCTIDKEHHUS Iefiell, B TOM 4YHCIE
aJbTEPHATHBHBIC, OCO3HAHHO BHIOMpaTh Hanboee 3P PeKTUBHBIE CITOCOOBI pelieHUs YIeOHbIX
U TI03HABATEIbHBIX 3a]1a4;

YMEHHE OLICHUBATh MTPABHJILHOCTD BHITIOJHEHHS yUeOHOMU 3a/1a4i, COOCTBEHHBIE BO3MOXKHOCTH
€e pelIeHHUS;

YMEHHUE CO3/1aBaTh, IPUMEHATH U MPEOOPa30BHIBATh 3HAKU M CHMBOJIBI, MOAEIH U CXEMBI JUIs
pelieHus yueOHbIX U MTO3HABATEIbHBIX 3a/1a4;

BJIaJICHHE OCHOBAMU CAMOKOHTPOJISI, CAMOOLICHKH, MPUHATHS PEIICHUA M OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B yueOHOMN U MO3HABATEIHHON JEATEIIbHOCTH;

YMEHHUE OpPTraHU30BhIBaTh yUeOHOE COTPYIHHUYECTBO M COBMECTHYIO JESTEIBHOCTD C yUUTEIEM
U CBEpCTHUKaMH; paboTaTh HWHIUBUAYAIbHO M B TPYIIE; HAXOIUTh OOIIee pelIeHHe U
paspemarb KOH(UIMKTBI Ha OCHOBE COTJIACOBAHMS IO3WIMA W yd4eTa HHTEPECOB;
dbopMynupoBaTh, apryMeHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

(dopMHpOBaHHE W Pa3BUTHE KOMIETEHTHOCTH B OOJIACTH HCIOJIB30BaHUS MH()OPMAITMOHHO-
KOMMYHHKAIIMOHHBIX TexHonorui (ganee MKT-komnerenuun).

JIMYHOCTHBIE PE3YAbTATHI, TAKUE KaK:

dbopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YYEHHMIO, TOTOBHOCTHM U CIOCOOHOCTH
00ydJaronmxcsi K CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHMBAIIMU K OOYUYEHUIO U
MO3HAHUIO, 0CO3HAHHOMY BHIOOPY U IOCTPOCHUIO JTalbHEHIIeH HHANBUAYAIbHON TPaeKTOpUU
oOpa3oBaHus Ha 0a3e OPHEHTHUPOBKM B MHUpe Hpodeccuii u npodecCHOHATBHBIX MPEAroy-
TEHUH, C yU€TOM yCTOMUMBBIX TO3HABATEILHBIX HHTEPECOB, 4 TAK)KE Ha OCHOBE (DOPMHUPOBAHUS
YBOKUTEILHOTO OTHOIICHUS K TPY/Ly, Pa3BUTHSI OIBITA YIACTHsI B COIIMATBHO 3HAYMMOM TPY/IE;
¢dbopMHpOoBaHHE KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIIEHHMM U COTPYJHHYECTBE CO
CBEpCTHHKAMHM, NIETHbMH CTapuiero W MIIAJIIEr0 BO3pacTa, B3POCIBIMH B  IPOIECCe
o0pa3oBaTeNbHON, OOILIECTBEHHO IIOJE3HOM, y4eOHO-HCCIE0BATENbCKOM, TBOPYECKOM U
JIPYTUX BUIOB JAEATEIHHOCTH.

IIpenmerHble  pe3ynbTaThl: (OPMHpPOBAHHME HABBIKOB W YMEHHMH Oe€30macHoro u

11e1eco00pa3HOro MOoBEACHUs PU paboTe ¢ KOMIBIOTEPHBIMH NporpaMMaMu U B IHTepHeTe.



OcHOBHOE coaepIKkaHme.
1. BBeenne B po0OTOTEXHUKY
Po6otel. Bunet po0GoToB. 3HaueHue poOOTOB B JKM3HM 4YesloBeka. OCHOBHBbIC HampaBlICHUS
npuMeHeHus poooToB. MckyccTBeHHbIH nHTEIeKT. [IpaBuna pabotsl ¢ koHcTpykTopom LEGO
VYmupasnenue pobGotamu. Mertonpl o6meHus ¢ podoroM. CocraB koHcTpykTopa LEGO
MINDSTORMS EV3. BusyanbHble S3bIKM NPOTpaMMUPOBaHUs. VX OCHOBHOE Ha3HAa4YeHUE H
Bo3MOkHOCTH. KoMannpl yrpaBinenus pob6oramu. Cpena mporpaMMUpPOBaHUs MOJYJsl, OCHOBHbBIE
OJOKH.
2. 3nakomctBO ¢ poooramu LEGO MINDSTORMS EV3 EDU
[TpaBwiia TeXHUKH 0€30MACHOCTH MPU padboTe ¢ podoTaMu-KOHCTpyKTOpamu. [IpaBumna obparienus ¢
pob6otamu. OCHOBHBIE MEXaHUYECKHUE JIETAIN KOHCTpYKTOpa. VX Ha3BaHue M Ha3HAuYCHUE.
Monyne EV3. OG630p, 3KpaH, KHONKH YIPABICHUS MOJIYyJIEM, WHIUKATOP COCTOSHUS, MOPTHI.
YcranoBka Oarapeit, crmocoObl SKOHOMUY dHepruu. Brkimodenne moayns EV3. 3anuck nmporpammsel u
3anyck ee Ha BbinonHeHue. CepBomotopsl EV3, cpaBHenue mMoTopoB. MOIIHOCTH M TOYHOCTH
MoTOopa. MexaHnka MeXaHM3MOB U MallluH. Buabl coeqHEeHMI 1 Tiepeiad U UX CBOWCTBA.
Co6opxka pobotoB. COopka moienu podoTa Mo HHCTpYKIHH. [IporpaMMupoBaHne JIBUKCHHS BIIEPE]T
o npsiMoii TpaekTopuu. Pacuet uncina 060poToB KoJeca sl MPOXOXKACHUS 3aJaHHOTO
paccTosiHusl.
3. Jatunku LEGO MINDSTORMS EV3 EDU u ux napamerpsl.
Hatuuku. Jlatumk kacanus. YcrpouctBo aaTuuka. [Ipaktukym. Pemienue 3agady Ha JBHKEHHUE C
MCIOJIb30BaHUEM JIaTYMKA KacaHUsl.
JlaTuuk 11BeTa, pe:kuMbl paboThI 1aTuMKa. Penienne 3aja4 Ha JBUKEHHUE C UCIIOIb30BAaHUEM JAAaTUUKa
1[BETA.
YapTpa3BykoBoOil naTuuK. Penienune 3a1ad Ha IBUKEHUE C UCOJIB30BAHUEM JIaTUYMKA PACCTOSHUS.
I'upockommueckuit gatuuk. MHbpakpacHblil 1aTUUK, peKUM MPUOIMKEHUS, PEKUM MasiKa.
[TonxiroueHne 1aTYNKOB U MOTOPOB.
Untepodeiic monyns EV3. [Ipunoxenus moayns. [Ipencrapnenue nopra. YnpaBieHUe MOTOPOM.
[TpoBepounas padota Ne 1 mo Teme «3nakomcTBO ¢ podoramu LEGO MINDSTORMS».
4. OCHOBBI IPOIPAMMHPOBAHNA 1 KOMIIBIOTCPHOM JIOTHKH
Cpena mporpammupoBanust moayis. CozmaHue mporpamMMmbl. Y najneHue OJIOKOB. BrimonmHeHue
nporpaMMbl. COXpaHEHHE U OTKPBITHE IPOIPAMMBIL.
Cuerunk kacanuii. BerBrneHue mo natumkaM. MeToapl TpUHATUS perieHud podoTom. Moaenu
MOBEJICHUS ITPU PA3HOOOPA3HBIX CUTYalHsX.
[Tporpammuoe o6ecnieuenue EV3. OcnoBHoe okHO. CBOMCTBA U CTPYKTypa IpoekTa. Pemenue 3aqaq
Ha JIBJKEHHUE BJOJIb CTOPOH KBajpara. Mcrnonap3oBaHue IMKIIOB IPU PEILIEHUU 33a4 Ha IBUYKEHUE.
[IporpaMMHbIe OJIOKM U MaIUTPhI TporpaMMupoBanus. CTpaHMIla anmapaTHBIX cpeAcTB. PegakTop
KoHTeHTa. MHCTpyMeHTHI. Y cTpaHeHue Henonanok. [lepesanmyck Mmogys.
Pemenne 3amau Ha aBmxkeHue no kpuBoil. HesaBucumoe ympasienwe moropamu. [IoBopor Ha
3aJJaHHOE YMCIIO rpanycoB. Pacuer yria noBopora.
Vcnonb30BaHre HUKHETO JaT4YMKa OCBEIIEHHOCTH. Perienne 3a1ay Ha JBUKEHHE C OCTAaHOBKOM Ha
4yepHo# JInHUK. Perienue 3a1au Ha IBUKEHUE BAOJIb TMHUU. KannOpoBka qaTyrka OCBEIIEHHOCTH.
[IporpammupoBanue Moayien. Pemenne 3aqa4 Ha TpOX0KIEHHE 10 MO0 U3 KIIeTOK. COpeBHOBaHUE
POOOTOB Ha TECTOBOM TIOJIE.
S. IlpakTHKyM 110 cOOpKe POOOTHU3MPOBAHHBIX CHCTEM
N3mepenne ocBeneHHoctd. Omnpenenenue 1BeToB. Pacrno3HaBanue 1BetoB. lcnonb3oBanue
KOHCTpYyKTOpa Lego B kauecTBe udppoBoii 1abopaTopuH.
N3mepenue pacctosHuit 10 00bekToB. CKaHUPOBaHHE MECTHOCTH.
Cuna. Ilnedo cunbl. [Hoavemublii kpaH. Cuetunk 000poToB. CKOPOCTH BpallleHHs] CEPBOMOTOPA.
MomHoCTh. YTipaBiaeHue poOOTOM € TTOMOIIBIO BHEITHUX BO3CHCTBUM.
Peaxius poOota Ha 3BYK, 1IBeT, KacaHue. Taiimep.
JIBr>KeHUE 110 3aMKHYTOM TpaeKTopuH. Penienne 3a1ay Ha KpUBOJIMHEWHOE JBH)KCHUE.
KonctpyupoBanue mozeneii poOOTOB AJisi pelIeHus 3a1a4 C UCTIOIb30BAHUEM HECKOJIBKUX Pa3HbIX
BUJIOB 1aTYMKOB. Pemenne 3a1a4 Ha BbIXo U3 J1abupuHTa. OrpaHMueHHOE ABM)KECHHUE.
[TpoBepounas pabora Ne2 o teme «Buibl NBHKEHUN pOOOTOBY



6. TBopueckue MpoeKTHbIE PAa0OThHI U COPEBHOBAHMS

[IpaBuna copeBHoBaHuil. PaGora Hajg mnpoekTamu «J[BKeHHME IO 3aJaHHOH TpPAaEKTOPUIY,
«Kerenbpunry. CopeBHOBaHHE pOOOTOB Ha TECTOBOM IIOJIE.

KoncrpyupoBanue codcTBeHHOM Mozenu podota. IIporpaMMupoBanme 1 UCIIBITAHUE COOCTBEHHOM
mojenu pobora. IloaBenenue uroro paboTsl ywamuxcs. [loaroroBka nokiIafoB, Mpe3eHTALMH,
CTEHJIOBBIX MAaTE€PUAJIOB JIJIsl UTOTOBOM KOH(pepeHINH. 3aBeplIeHNE CO3aHns MOeTIe poOOTOB s
UTOTOBOU BBICTABKH.

B pe3yJibTare u3yueHusi Kypca ydauuecst 10/LKHbI:
3HATL/IIOHUMATD

1.
2.
3.

RR©O©oo~N O~

12.

13.

14.

15.

16.

YMETH

0.
1.

POJIb U MECTO POOOTOTEXHHUKHU B )KU3HH COBPEMEHHOTO OOIIECTBA;

OCHOBHBIC CBEJICHUE M3 HCTOPUH Pa3BUTHsI pOOOTOTEXHUKH B Poccuu u mupe;

OCHOBHbIX IIOHATHUA pO6OTOTeXHI/IKI/I, OCHOBHBIC TCXHHUYCCKUC TCPMHUHLBI, CBA3aHHBIC C
nporeccaMy KOHCTPYHPOBAHUS M IPOTPaMMHUPOBAHUSI POOOTOB;

NpaBuiia ¥ Mepbl 0€30MACHOCTH MPH PAdOTE C FIEKTPOMHCTPYMEHTAMH;

o0l11ee YCTpOMCTBO U IPUHITUITBI ICHCTBHUS POOOTOB;

OCHOBHBIC XapaKTEPUCTUKH OCHOBHBIX KJIACCOB POOOTOB;

OOIIIYI0 METOJTUKY pacueTa OCHOBHBIX KHHEMATHUECKHX CXEM;

MMOPAIOK OTBICKAHUSA HCI/ICHpaBHOCTCﬁ B pa3JIMYHBIX pO6OTI/IBI/IpOBaHHBIX CHUCTEMaAX,
METOMKY TIPOBEPKH PAOOTOCIIOCOOHOCTH OT/ICIILHBIX Y3JI0B U JICTAJICH;

OCHOBBI IIOIYJISIPHBIX A3BIKOB [IPOrpaMMUPOBAHU,

npaBUja  TEXHUKH  0O€30MacHOCTH Tpu  pabore B KaOMHETE  OCHAIICHHBIM
ANEKTPOOOOPYIOBAHUEM;

OCHOBHBIC 3aKOHBI DJICKTPUYECKHX IICTICH, MpaBWja O€30MacHOCTH TIpu padore ¢
QJICKTPUYCCKUMMU LCIISIMU, OCHOBHBIC PAAWO3JICKTPOHHBLIC KOMIIOHCHTBI,

orpeiesieHus] pOOOTOTEXHHUUECKOTO YCTPOUCTBA, HANOO0JIee PacpOCTPAHCHHBIC CUTYAIIUH, B
KOTOPBIX TPUMEHSIOTCSI pOOOTHI;

UMETh MPEJCTABICHHS O TIEPCIIEKTUBAX Pa3BUTUS POOOTOTEXHHUKH, OCHOBHBIE KOMIIOHEHTHI
MPOrPaMMHBIX CPE];

OCHOBHBIC TIPUHIIMITBI KOMITBIOTEPHOTO YIIPABIICHUS, Ha3HAYCHHE WM TMPUHIMIIBI PaOOTHI
IBETOBOI'0o, YyJbTPAa3BYKOBOI'O JAaTUWKa, AJaT4YWKa KaCaHHA, PA3JIMYHBIX HCIIOJIHUTCIIBHBIX
YCTPOMCTB;

pa3iuuHBIe CIOCOOBI TMepeayl MeXaHHYECKOTO BO3JICHCTBHS, pPa3JIMYHBIC BHIbI IACCH,
BUJIbl M HA3HAYCHUE MEXaHUYECKHUX 3aXBaTOB;

cobupaTh MpocTeiie MoJIeNiu ¢ Ucnoib3oBaHueM EV3;

CaMOCTOSITENIbHO IPOEKTUPOBATH U COOMPATh U3 TOTOBBIX JIeTaJIe MAHUITYJIATOPHI U pOOOTOB
Pa3IMYHOIO Ha3HAYEHHS,

UCIOJIb30BaTh JUIsl MporpaMMHpoBaHusi Mukpokommbiotep EV3 (mporpammupoBaTh Ha
nuctiee EV3)

BJIaJIETh OCHOBHBIMU HaBbIKaMU paOOThl B BHU3YaJlbHOM cpele MNporpaMMHUpPOBaHUS,
IPOrpaMMUPOBATh COOpaHHbBIE KOHCTPYKIIMU MO 33141 HAYaIbHOTO YPOBHS CIOXKHOCTH;
pa3zpabarbiBaTh M 3alMChIBaThb B BU3YaJIbHOW Cpele MpOrpaMMHpPOBAHUS  TUIIOBBIE
yIipaBJieHUs] poOOTOM

10JIb30BAThCS KOMITBIOTEPOM, ITPOTPAMMHBIMH MPOAYKTaMHU, HEOOXOJUMBIMU ISl O0yUEHHS
IIPOrpPaMME;

oI0upaTh HEOOXOAUMBbIE TaTYMKHU U UCIIOJHUTENIbHBIE YCTPONUCTBA, COOMpPATh MPOCTEHUIINE
YCTPOMCTBA C OAHUM MJIM HECKOJIBKHUMHU JTaTYMKaMH, COOMPATh M OTIAKUBATh KOHCTPYKIIHH
6a30BBIX pOOOTOB

NPaBUIBHO BBIOMpATh BHJ MEpeJaud MEXaHHMYECKOro BO3ACUCTBHUS JUIS Pa3IMYHbBIX
TEXHUYECKUX CUTyaluil, coOMpaTh IEHCTBYIOIINE MOJEIU poOOTOB, a TAK)KE MX OCHOBHBIE
y3J1bl 1 CUCTEMBI

BECTH UHAMBUyalbHbIE U TPYIIIOBBIE UCCIIEAOBATENBCKUE PAOOTHI.



OO0mme yuyeOHbIe YMEHHUS, HABBIKH H CIIOCO0BI 1eSITeIbHOCTH

ITo3naBaTenbHasA AeATEIBbHOCTD
Hcnonp30Banue Al MO3HAHUS OKPYKAIOLIETO MHpa Pa3IUYHBIX METOAOB (HaliroaeHue,
U3MEpPEHUE, OIbIT, IKCIEPUMEHT, MOJeIupoBanue u jp.). Onpenenenue cTpykTypsl 00bekTa
MO3HAHUS, TOMCK U BBIZCTICHHE 3HAYUMBIX (DYHKIIMOHAIBHBIX CBS3€H M OTHOIICHUIH MEXIy
Y4acTSAMM LIEJIOr0. Y MEHHUE pa3leNsaTh IPOLIECCHl HA ITAllbl, 3BEHbS; BBIACICHNUE XapaKTEPHbIX
IIPUYMHHO-CJIEICTBEHHBIX CBA3EH.
OmnpeneneHue aJeKkBaTHBIX CHOCOOOB pelIeHHMs y4eOHOW 3aauyd Ha OCHOBE 3a/aHHBIX
anroput™MoB. KoMOMHMpOBaHKWE M3BECTHBIX AJITOPUTMOB JEATEIILHOCTU B CHUTYyallUsX, HE
IIPEII0JIaratoIiuX CTaHIapTHOE IPUMEHEHUE OJJHOTO U3 HUX.
CpaBHeHue, COIOCTaBlIE€HUE, KiIacCU(UKALMs, PaH)XUPOBAaHHE OOBEKTOB IO OAHOMY WM
HECKOJIBKUM TMPEITI0KESHHBIM OCHOBAaHHSIM, KPUTEPHSIM. YMEHUE pazanydaTh (akT, MHEHHUE,
JI0Ka3aTeNNbCTBO, THIIOTE3Y, aKCUOMY.
HccnenoBaHne HECIOXKHBIX MPAKTUYECKUX CHUTYalUil, BBIIBUKEHHE IPEANOI0KECHHM,
IOHUMaHHe HeoOXOAMMOCTH UX NPOBEPKH Ha INpakTHuke. Vcnoiap3oBaHHE NPAKTUYECKUX U
71a00paTOpHBIX PabOT, HECIOKHBIX SKCIEPUMEHTOB JUISl JI0KA3aTEIbCTBA BbIABUIAEMBIX
IPENONI0KEHNH; OMCAHNE Pe3yJbTaTOB 3TUX paloT.
TBopueckoe pemieHHe Y4e€OHBIX UM MPAKTHUECKUX 3aJady: YMEHUE MOTHBHMPOBAHHO
OTKa3bIBaThCs OT 00pa3lia, UCKaTh OPUTHHAIIBHBIE PELICHHUS; CAMOCTOSATEILHOE BBITIOJTHEHUE
Pa3IUYHBIX TBOPUYECKUX padOT; y4yacTHE B IPOEKTHON JAESITEIbHOCTH.

HNudopManmoOHHO-KOMMYHUKATUBHAA AeATEJIbHOCTH
AJleKBaTHOE BOCIPHUATHE YCTHOM pPEYd M CIOCOOHOCTHb IE€pelaBaTh COJAEpIKAHUE
IPOCITYIIAHHOTO TEKCTA B CKATOM WJIM Pa3BEPHYTOM BUJIE B COOTBETCTBUHU C LI€JIBI0 YU€OHOTO
3a/1aHusl.
Oco3HanHOe Oerjioe 4YTeHHE TEKCTOB pA3JIMYHbIX CTWIEH M JKaHPOB, IIPOBEIECHUE
MH(OPMaLlMOHHO-CMBICIIOBOTO aHaiu3a TekcTa. Vcronb3oBaHue pa3aMyHbIX BUJIOB YTEHUS
(03HAKOMMTENIBHOE, IPOCMOTPOBOE, TIOMCKOBOE U JIp.).
BilaneHne MOHOJIOTMYECKOM M JMAJOTMYECKOM pPEdYblo. YMEHHE BCTylaTb B PEYEBOE
oO11eHue, y4acTBOBATh B AUajore (MIOHUMAaTh TOUKY 3pEHUs coOeceTHIKA, TPU3HABATh IPAaBO
Ha uHoe MHeHue). Co3naHue NHCbMEHHBIX BBICKA3bIBAHUN, aJIeKBAaTHO Iepelaronx
IPOCITYIIaHHYIO U TPOYUTAHHYIO0 MH(DOPMAIUIO € 3alaHHON CTEMEHbIO CBEPHYTOCTH (KPAaTKo,
BbIOOpOYHO, nosnHo). CocraBiieHue IjaHa, Te3UcoB, KOHcHekTa. [IpuBeneHue mpumepos,
noa00p aprymMeHToB, (popMmynupoBaHue BbIBOJIOB. OTpaskeHHE B YCTHOM WIJIM NMHUCHMEHHOM
(dbopMe pe3yabTaToOB CBOEH J1€ATEIbHOCTH.
Ymenue nepedpaszupoBaTh MbICIb (00BSICHATH «MHBIMU CJIOBaMU»). BbIOOp 1 Hcnonb3oBaHue
BBIPA3UTEIbHBIX CPEACTB S3bIKa M 3HAKOBBIX CHUCTEM (TEKCT, Tabimuua, Ccxema,
ayJMOBU3YalbHBIA DSl U Jp.) B COOTBETCTBUM C KOMMYHHKAaTHBHOHM 3anadeild, cdepoil u
CUTYyaIei o0IeHusl.
Hcnonp30BaHue JUIsl PELIEHUS NO3HABATEIbHBIX M KOMMYHMKATHUBHBIX 3a/ad Pa3IMYHBIX
MCTOYHUKOB MH(POPMAINH, BKJIIOYask SHIUKIONEANH, cioBapy, IHTepHET-pecypcehl U Jpyrue
0a3bl TaHHBIX.

PeduexcuBHast 1eATEILHOCTH
CamocrosTenbHas opraHu3anus yueOHOM esTeNbHOCTH (TIOCTaHOBKA 1IeH, MJIAHUPOBAaHUE,
orpeziesieHue ONTUMAJIbHOTO COOTHOIICHUS LIEJIM M CPEACTB U Jip.). Bianenue HaBbIKamMu
KOHTPOJISI U OLIEHKH CBOEH NEATENbHOCTH, YMEHUEM INIPEABUAECTH BO3MOXKHBIE ITOCIIEICTBUS
cBoMX JiercTBU. [TonCK M ycTpaHeHne MPUYMH BOZHUKIIUX TPYAHOCTEN. OLleHNBaHUE CBOUX
y4eOHBIX JIOCTHXKEHUH, MOBEIEHHs, YepT CBOEH JMYHOCTH, CBOETO (PU3UYECKOro U
AMOLIMOHAIBHOTO cocTosiHuA. (Oco3HaHHOE onpeneneHne cdeppl CBOMX HHTEPECOB U
BOo3MOXHOCTeH. CobitofieHne HOpM MOBEIEHUS] B OKpYXKaroIlel cpeze, MpaBUil 3J0pPOBOTO
o0pasa >KU3HHU.
OneHuBaHue CBOEH [JEATENBHOCTH C TOYKM 3PEHUS HPABCTBEHHBIX, IMPABOBBIX HOPM,
ICTETUYECKUX LIeHHOCcTel. Vcnonp30BaHNne CBOUX MPaB U BBIMIOJIHEHUE CBOUX 00A3aHHOCTEN
KaK rpakJJlaHHHA, YieHa O0IIecTBa U y4eOHOr0 KOJIJICKTHBA.
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KAJIEHAJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

WHJIUKAaTOp COCTOSTHUS, TIOPTHI.
YcranoBka Oarapeit, criocoOb!
9KOHOMUH SHEPTHH.

YMeHue coOCTaBUTh
MIPOCTEUNIYIO IIPOTPaMMy IO
1a0JIoHY, COXPAHATh H
3amycKaTh IporpaMMmy Ha
BBITIOJIHEHUE

YMEHHE pa3JIesaTh MIPOLIECCH Ha
3Tallbl, 3BE€HbS; BhIJCIICHUE
XapaKTEPHBIX IPUYNHHO-
CJIEJICTBEHHBIX CBSI3EH.

00pa30BaHUsI; OCBOCHHE
TUIUYHBIX CUTYALUH
yIpaBJIeHUs pOOOTaMH.
Hpascmeenno-smuueckas

opueHmayus — YMCHUEC

E_ g a - I[Inanupyemble pe3yJbTaThl 00y4eHH ST
=2 §- Paznen/ z g Bu
Q@ = Tema S = YHuBepcaibHble yueOHbIE JluuHoCTHBIE ABI KOHTPOTt
S e o 2 5| IlpenMerHble pe3yJbTaThbl M vy
Sz s aeiicreust YY1 pe3yJbTaThl
Tema 1. BBeieHue B po00TOTEeXHHKY (2 )

1 | PoGotsl. Bunsl po6oTOB. 1 | Nmets obmue | PeryisiruBHbIe: Cmuicroobpasosanue — becena,
3HaueHne poOOTOB B KHU3HU NIPEACTABICHUS O 3HAYCHHE | yenenoiazanue — a/IeKBaTHAas! MOTHUBALIUS 3ader 1o mpaBmwiIaM
yenoBeka. OCHOBHBIE poOOTOB B KI3HH YeNOBEKa. | (DOPMYIHPOBATh U yICPKUBATH y4e0HOI esATeTFHOCTH. paboTHI ¢
HaIrpaBJIeHUs TPUMECHEHHS 3HaTh mpaBwia paboTel ¢ | y4eOHyIO 3a/1ady; Hpascmeenno-smuueckas | KOHCTPYKTOPOM
poOoTOB. KOHCTPYKTOPOM n1aHupos8aHue — BHIONPaTh opuenmayusi — yMeHHE LEGO
[IpaBuna paboTsl C JEACTBUS n3beraTh KOH(PJIUKTOB U
koHcTpykTopom LEGO HaXOJUTh BBIXOJIbI U3

2 | Ynpasnenue poboTamH. 1 | 3nanue nousTus anroputMa, | IlosnaBarejbHbIe: CIIOPHBIX CUTyalui WHnuBuayanbHbli,
Mertonb! 001IEHUS C POOOTOM. HCTIOJIHUTEIIS allTOPUTMA, obujeyuebnbie — NCTIIONB30BATh (bpoHTaNBbHBIN ONpoC
Cocras xoHctpykropa LEGO CUCTEMBI KOMaH]I 00IIIHe TIPUEMBI PEIICHHS
MINDSTORMS EV3. ucnonuurens (CKH) MIOCTaBJICHHBIX 3a]1a4;

SI3BIKH TPOTpaMMUPOBAHHUSL. Hwmers obmiee KomMmyHuKaTHBHBIE:
Cpena nporpaMMUpPOBaHUS MIPEICTaBICHAE O CPEae UHUYUAMUBHOE COMPYOHULECHIBO
MOJIyJIsl, OCHOBHBIE OJIOKH. MPOTPaMMHPOBAHHS MOJYJIS, | — CTABUTH BOIPOCHI, 00paIlaThCs
OCHOBHBIX OJIOKax. 32 TIOMOIIIBIO, ITPOSIBIIST
AKTHBHOCTb JJISl pELIEHUS
KOMMYHUKAaTHBHBIX 33/1a4
Tema 2. 3uakomcTBO ¢ podoramu LEGO MINDSTORMS EV3 EDU. (10 v)

3 [IpaBuna TexHUKH 1 | 3HaHue COCTaBHBIX YacTen PeryasituBHbIC: nianuposanue Cmvicnoobpaszosanue — becena
0€30macHOCTH MpHU paboTe ¢ YHHUBEPCAJIHHOTO KOMIUJIEKTa | — BEIOMpATh EHCTBUS B aJIeKBaTHass MOTUBALUS 3ader no mpaBuiIaM
PoOOTaMH-KOHCTPYKTOPaMHU. LEGO MINDSTORMS EV3 | cooTBeTCTBHH C MOCTABJICHHOM y4eOHOU e TENbHOCTH; TEXHUKHU
IIpaBuna oGpareHus c EDU u ux ¢pyHKumii. 3a/1a4eil U yCIOBUSMU €€ aKTyaJIM3alysl CBeIeHUI 6e30macHOCTH
pob6otamu. OCHOBHBIE CnocoGHOCTD yualuxcs peanu3aiym. Y3 TUYHOTO )KU3HEHHOTO
MEXaHUYECKUE JAeTalH BOCIPOM3BECTH ITAIIbI IMo3naBarenbHbIE: omneita; HopMHUpPOBaHKE
KOHCTPYKTOPA M UX cOOpKH 1 OTBETUTH Ha 0bweyuednvie — yMEHHE TOTOBHOCTH K
Ha3Ha4YeHHe. BOIIPOCHI. CaMOCTOSATENILHO BBIJIEISATD U TPOJIOIDKEHUIO 00yUYeHNUs

4 Monyns EV3. O030p, 3xpaH, 1 3HaHKe Ha3HAYEHHE KHOMOK | (pOpMyIHpoBaTh C LEJBIO MOTYYEHNUS becena,

KHOIIKH YIIPaBJICHUS] MOJyJIEM, Moyt EV3. MI03HABATENBHYIO 11EJh WHKEHEPHOTO MPaKTHKYM




Bxmouenue monymnst EV3. KoMMmyHHUKaTHBHBIE: n3beratb KOH(IMKTOB U
3anuce NporpaMmBsl U 3aIIycK UHUYUAmMueHoe compyOHU4ecmso | HaXOJIUTh BBIXOJIbI U3
€€ Ha BBINOJHCHHUE. — CTaBHUTh BOTIIPOCHI, 00pAIIAThCS | CHOPHBIX CHUTYaIHH

5 | CepBomoropsr EV3, cpaBHeHHE 1 | 3HaHne mapaMeTpoB MOTOpa | 3a IOMOUIBIO; IPOSABIATE becena,
MOTOPOB. MOIHOCTh U 1 UIX BIASHUE HAa paboTy aKTUBHOCTH BO B3aHMMOJEHCTBHH MIPaKTUKYM
TOYHOCTb MOTOPA. MexaHuka MOJIENN JUISL peLICHUs
MEXaHU3MOB U MalIWH. Buabl HwmeTts mpencraBinenue o KOMMYHUKATHBHBIX 33134
COEIMHEHU U nepenad U ux BHAX COSTUHEHUN U
CBOICTBA. nepenad.

6 | Coopka momenu poboTta 1o 2 | CnocoOHOCTD yUaIuxcs Becena,
UHCTPYKIIHU. BOCIIPOU3BECTH ITAIbI MPAKTUKYM
IIporpamMmmupoBaHue JBUKEHUS cOOpPKU U OTBETUTH Ha
BIIEpE] 110 MPSAMOiL BOIIPOCBI.

Tpaektopuu. Pacuer uncina YMeHue BBIIOJHUTD pacyeT
000pOTOB KoJIeca IS Yucia 000poTOB KoJieca IS
MPOXOKACHUS 33JaHHOTO MIPOXOKIECHUS 3aJaHHOTO
paccTOSIHUSL. paccTosiHuUsI.
Tema 3. Jatuuxku LEGO MINDSTORMS EV3 EDU u ux napamerpsl. (6 1)

7 | Jdatumk kacaHusA. YCTPOHCTBO 1 | YMennue pemats 3a1a4u Ha PerynsituBHble: nianuposanue Cmbicnoobpazoganue — becena,

JIaTYUKA. JBIDKEHHE C — BBIOMpATh ACHCTBUS B aJieKBaTHasl MOTHBALIUS MPAaKTHKYM
IIpakTukym. Pemenue 3anad Ha HCIONb30BaHUEM JAaTYHKA COOTBETCTBHUH C IOCTABICHHON y4eOHOH NEeITeNBHOCTH.

JIBIDKEHHUE C UCIIOJIb30BaHUEM KacaHUsl. 3aJa4ell U yCIOBUSAMU €€ Hpascmeenno-smuueckas

JlaTYUKa KacaHusl. peanu3anum. opuenmayusi — yMEHHE

8 JlaTtumk nBera, pesKUMBI 1 3naHue BnusHue npeamero | Ilo3naBareibHbIe: n3beraTh KOH(PJIUKTOB U WHAMBHIYAIbHBIH,
paboTsl aTtunka. Perenue Pa3HOTO I[BETA HA MOKA3aHUs | 0bujeyuedOHble — CAMOCTOATENBHO | HAXOJUTh BBIXOIBI U3 coOpaHHast MOJIEb,
3a/1a4 Ha JBIDKEHUE C JaTYMKa OCBEICHHOCTH BBIICTIATH U (POPMYITHPOBATH CHOPHBIX CUTyaluit BBITTOJTHAIOMIAS
HCTIOJIB30BaHUEM JAaTUHKA MO3HABATENIBHYIO LEIb. IperonIaragMele

KoMMyHUKAaTHBHBIE: JieficTBUS.

9 | YubTpa3ByKoBOil JaT4HK. 1 | 3nanue ocobeHHOCTEH UHUYUAMUBHOE COMPYOHULECTE0 WHauBuayanbHbli,
Pemenue 3aga4 Ha JBUIKEHHE C paboThl JaT4nKa — CTaBHUTb BOIPOCHL, 00pamaThCs cobpaHHast MOJIETb,
HCIOJIb30BAHUEM JIaTYUKA YMeHue peuiaTth 3a7a4u Ha 3a [IOMOIIBIO; NIPOSABIIITH BBITIOJTHAIOIIIASA
paccTosiHus JBIDKEHUE C AKTHBHOCTb BO B3aUMOJICHCTBUM IpeJronaraeMele

HCIONb30BaHUEM JaTUHKa JULL peHIeHus JiefcTBUS.
PacCTOSIHUS. KOMMYHUKATHUBHBIX 3a1a4

10 | I'mpockonmyecKuii JaTIUK. 1 | Ymenwue pemars 3a/1auu Ha ynpasnenue KOMMyHUKayuei — becena,
WndpaxpacHsIii 1aTIuK, JIBHJKEHHE C aJICKBaTHO UCTIOJIB30BaTh PE1b MIPaKTUKYyM
PEKHUM NPHOIIVIKEHHS, PEKIM HCIOJIb30BaHUEM AT TNIAHUPOBAHNA W PETYJIALIMH
MasiKa. I'MPOCKONUYECKOTO JaTuhKa. | CBOCH IEATCIBHOCTH

11 | IoakmroueHHe JATYNKOB U 1 YMenue Ha3pIBaTh JTATUMKH, becena,
MOTOPOB. X QYHKIIMH U CTIOCOOBI MPaAKTUKYM
WuTepodeiic moxyns EV3. NOAKJIIOUEHUST K MOJYJIIO;

IIpunoxenust Moaysl.




IIpeacraBnenue nopra. MPaBHUIBHO pabOTAaTh C
YnpasieHue MOTOPOM. KOHCTPYKTOPOM

12 | IlpoBepounast pabota Ne 1 mo 1 | O6obwmenue n [TpoBepounas padboTa
TeMe «3HaKOMCTBO ¢ poboTaMu CHCTEMaTH3alHs OCHOBHBIX Ne 1
LEGO MINDSTORMS». TTOHATHH 1O TEME

Tema 4. OcHOBBI IPOrPAMMHPOBAHHUS H KOMIIbIOTepHOii Joruku (18 1)

13 | Cpena nporpaMMupOBaHHs 1 | CnocobHOCTh yyamuxcst Pezynamuensvie YY/I: Cmuicroobpasosanue — becena,

Moxynsa. Coznanne BOCIIPOHU3BECTH STAITBI IUTAHUPOBAHUE - OTIPE/ICTICHNE aZieKBaTHAsI MOTHBALINS MIPAaKTHKYM
TIPOTPaMMBEL. MIPOTPaMMHPOBAHUS U MTOCTIETOBATENEHOCTH y4e0HO NesATeTHHOCTH;

Y nanenne 0JI0KOB. OTBETHUTH Ha BOIPOCHI. MIPOMEKYTOUHBIX LIEJIEH C aKTyaJIM3anys CBEeICHIHA

BrImonHaeHue mporpamMmel. YYeTOM KOHEYHOTO pe3yIbTaTa. W3 JIMIHOTO KU3HECHHOTO

CoxpaHeHUe U OTKPBITUE YMeHue ucrnonbp3oBaTh ombITa; (HOPMHUPOBAHUE

MIPOrPaMMBEI. pa3inyHble cpeacTBa TOTOBHOCTH K

14 | Cuerumk kacanuii. BerBieHnue 1 ‘VYMeHHe UCIIOIb30BaTh CaMOKOHTPOJIA (THEBHUK, MIPOJIOIHKEHUIO O0yUYEeHHS WunuBuayanbHbIN,
M0 TATYHUKAM. BETBJICHUS TIPU PEIICHUU nopTdono, TaOIHIIEI C IEJIBIO MOTYYECHHUS coOpaHHasi MOJICIIb,
MeTo b1 TPUHSTHS PEIICHUN 3a/1a4 Ha JBUKCHHE JIOCTHKEHUS pE3yIbTaTOB, WHXEHEPHOTO BBITIOJTHSIOIIAS
poboToM. Mojienu noBeneHUs Oecema ¢ yunTeineM M T.1.). 00pa30BaHUs; OCBOCHHE Mpe/IrnoiaraeMbie
TIPH pa3HOOOpa3HBIX Ilo3nasamenvuvie YY/[: TUMUYHBIX CUTYaLUH JIEUCTBHUS.
CUTYaIHsX. VYwMmenue MccnenoBanue yIpaBiIeHUS poOOTaMH.

15 | IIporpammHOe obecrieueHue 1 YMeHne UCII0Ib30BaTh HECJIOJKHBIX IMPAKTUYECKUX Hpascmeenno-smuueckas | becena,

EV3. IUKJIBI TIPH PEIICHUH 3371249 CUTYallUid, BBIABIKCHUE opuenmayusi — yMCHHE HNPaKTHKyM
OCHOBHOE OKHO Ha JBI)KCHUE MIPEIIOI0KEeHUH, TOHUMaHHE n30eraTh KOHPIUKTOB U

CBoiicTBa U CTPYKTypa HEOOXOJMMOCTH UX MPOBEPKU HA | HAXOJUTH BBIXOJbI U3

TPOEKTA. npaktuke. Mcnonb3oBanue CIIOPHBIX CUTYaIUi

Pewienue 3anau Ha 1BUKEHUE HNPaKTUYECKUX U JJAOOPATOPHBIX

BJIOJIb CTOPOH KBaJipara. paboT, HECTIOKHBIX

Hcnonb3oBanre MUKIOB MPU SKCIIEPUMEHTOB JJIs1

pElIeHnH 3a]a4 Ha JIBM)KECHUE. JIOKA3aTeNbCTBA BBIJBUTaEMbIX

16 | IIporpammHbIe OJIOKH U 1 CriocoOHOCTh YJaIuXCst NPENIONOKEHNI; OMMCAHUE Becena,

MaJUTPBI IPOrPpaMMHUPOBAHHUS BOCIPOU3BECTH ITAIIbI PE3YIBTAaTOB 3TUX PAabOT IPAKTUKYM
CrpanwuIa anmapaTHex c6opku u Kommynuxamuenvie YY/I:

Cpe,Z[CTB HpOl"paMMI/IpOBaHI/Iﬂ u YMGHI/Ie OHpeZ[GJ'I?ITL HaI/I6OJ'IC€

PenaxTop koHTEHTa OTBETHUTH HAa BOIIPOCHI pallKHOHAJIBHYIO

I/IHCTPYMCHTBI YUHUTENS. II0CJIE€10BATCIIBHOCTD HeﬁCTBHﬁ

yCTpaHeHHe HEMNOJa10K. 110 KOJIJICKTUBHOMY BBITIOJTHCHUIO

IMepesanyck MOIyIst y4eOHoM 3anaun (Tas,

17 | Pemenue 3a/a4 Ha ABUXKECHUE 1 CrocoOHOCTh YYaITuXCs aJIrOPUTM, MOJIYJIH U T.JL.), & WnnuBuayanbHbIH,
1o kpusoi. HezaBucumoe BOCIIPOM3BECTH HTAIIBL TaKKe aJICKBaTHO OLICHUBATD N coOpaHHast MOJIeIb,
YIIpaBJI€HNUE MOTOPAMH. NPOrpaMMUPOBAHMUS U IPUMEHSTh CBOU CIIOCOOHOCTH B BBITOJIHSOIIAS
TloBopoT Ha 3a7jaHHOE YKCIIO BBINOJHATH pacyeT yria KOJUICKTHBHOM 1S TeIbHOCTH. MperoiaracMble
rpaaycoB. Pacuer yrna TOBOPOTA. YMeHHE CaMOCTOSTEIIBHO JIEUCTBHUSL.
TIOBOPOTA. OILICHHUBATbH CBOIO JAESTEIBbHOCTD U




18 | Ucnonp30BaHUE HAKHETO 1 | YMenwue pemath 3a1a49u Ha JIESITEIbHOCTD YJIEHOB NnnuBuayanbHbIH,
JIaTYMKa OCBEUICHHOCTH. JBUKEHHE C OCTAHOBKOM Ha | KOJJIEKTHUBA MOCPEACTBOM coOpaHHasi MOJICIb,
Pewenue 3a1a4y Ha IBUKEHUE C YEPHOH JIMHUU CPaBHEHMUS C AESTEIBHOCTBIO BBIIOJIHSAIOLIAs
OCTAaHOBKOH Ha YEPHOU JIMHUMU. JIpYI'UX, yCTAHOBJIEHHBIMU [IpEeAINoIaracMble

HOPMAaMH. IEUCTBHS.

19 | Pemrenne 3ama4d Ha IBIKEHHE 1 YMeHne perats 3a1a4u Ha ‘YMenune UCIoJIb30BaTh MOHOJIOT
BIOJb TrHAN. KamnOpoBka JBUKEHHE BJIOJIb YEPHOI W AUAJIOT AJIS1 BBIPAKEHUS U
JIaTYMKa OCBEUIEHHOCTH. JINHUH JIOKa3aTeNbCTBA CBOEH TOUKHU

20 | IIporpaMMupoBaHHe MOIYIIEH. 1 | YMenwue pemats 3a1a9u Ha 3peHHMs. Becena,

Pewenue 3anay Ha MIPOXO’KAECHUE IO MOJIIO U3 MIPaKTUKYM
MIPOXOXKACHUE MO MO0 U3 KIIETOK.
KIIETOK

21 | CopeBHoBaHue poOOTOB Ha 1 | O6oGwenue u CopeBHOBaHUE
TECTOBOM IT0JIE. 3a4eT BpEMEHHU CUCTeMAaTHU3aIHsI OCHOBHBIX poboToB
1 KOJIMYECTBA ONIHUOOK TOHATHH 10 TeMe «OCHOBBI

MIPOTPAMMHPOBAHHSI
Tema 5. IIpakTHKYM 10 cOOpPKe poGOTH3MPOBAaHHBIX cucTeM (16 v)

22 | V3mepeHne OCBEIICHHOCTH. 1 | 3uaHue Ha3HAYCHHS U Pezynamuenvie YY/I: DopmupoBaHUE HOHITHUS becena,
OrnpeneneHue LBETOB. OCHOBHBIX PXKHFMOB pabOTHl | IDIAHHPOBAHHE - ONPEACIICHIE CBSI3M Pa3IU4HbIX MPaKTUKYM
PacnoznaBanue 1BeTOB. JlaTYMKa LBETa MOCJIEIOBATENBHOCTH SIBIIGHUH, TIPOLIECCOB,

Hcnonp30BaHne KOHCTPYKTOpa MIPOMEKYTOUHBIX LIEeH ¢ 00BEKTOB;
B KaUeCTBE Y4E€TOM KOHEYHOT'O PE3yJIbTaTa. aKTyaJIM3alysl CBeIeHUI
UQPPOBOH TaOOPATOPHUH. YMEHHE BHOCUTH HEOOXOUMBIE U3 JTUYHOTO KMU3HEHHOT O

23 | U3mepeHne pacCTOSHUMA 10 1 | 3naHue Ha3HAYCHHE U JIOTIONTHEHUSI 1 I3MEHEHMS B X0/Ie | OmbITa WHpOopMannoHHOW | Becena,
00BEKTOB. OCHOBHBIX PEXKHMOB pabOTHl | PEILEHMS 3a/]1ady. JIeSATENbHOCTH, MPaKTUKYM
CxaHHpOBaHHE MECTHOCTH. YIBTPA3BYKOBOI'O NaTYUKA. Ilo3nasamenwvnovie YY/I: OCBOEHHUE TUITHYHBIX

24 | Cuna. ITiedo cuibl. 1 | Ymenwue BoimonuaTs pacuetsl | POPMUPOBaHHE CHCTEMHOIO CHUTYaIlMH{ yIPaBIEHHUS] Becena,
ITonpemusrit kpaH. CueTdnk IIpHA KOHCTPYUPOBAHUU MBIIJIEHHUSI — CIOCOOHOCTD K poboTamu, BKITIOYast MIPAKTUKYM
060poToB. CKOPOCTH BpalleHus] [0JJbEMHOTO KpaHa. PAacCMOTPEHHUIO ¥ OTIUCAHUIO U(pPOBYIO OBITOBYIO
CEepBOMOTOpA. MOIIHOCTD. 00BEKTOB, ABJICHUH, IPOLIECCOB B | TEXHHKY.

25 | YopasneHue podoTOM ¢ 1 YMeHue nporpaMMHUpOBaTh BHJIE COBOKYITHOCTH Oosiee (hopMupoBaHHE yMEHHS NHauBuayanbHbIH,
MOMOIIIbIO BHEITHUX pobora, NPOCTBIX 3JICMEHTOB, OCYIICCTBJIATD cobpaHHast MOJIETb,
BO3JICHCTBHIA. OCTaHAaBJIMBAIOIIETOCS HA COCTaBJIAIOIUX €IMHOC IICJIOC. COBMCCTHYIO BBIIIOJIHAIOIIIAS
Peakuus pobota Ha 3BYK, IIBET, OIIPEIEIICHHOM PAaCCTOSIHUU OCYILECTBUTh NEPEHOC 3HAHUM, UH(POPMALIMOHHYIO IpearoaracMble
KacaHue. JI0 TIPETATCTBUA yMCHI/Iﬁ B HOBYIO CUTYallUO I JACATCIbHOCTD, B HeﬁCTBHﬂ.

Taiimep. pelIeHus mpooieM, YaCTHOCTH, NPHU
KOMOWHHUPOBATH U3BECTHBIC BBITIOJTHEHUH YI€OHBIX

26 | JIBmkeHHUe 1Mo 3aMKHYTOH Hamnucanue nporpammsl st | CPEACTBA I HOBOTO PEIICHNA 3a/IaHHH, B TOM YHCIIE WnnuBuayanbHbIH,
TpaekTopuu. Pemenue 3a1a4y Ha JIBUJKEHHMSI 110 KpYTY 4epe3 npodiem; IIPOEKTOB. coOpaHHast MOJICIb,
KPUBOJIMHEWHOE JBUKEHUE. MEHIO KOHTpOJIIEpa. 3ammycK Kommynurxamuenvie YY/1: BBITIOJIHSIOILIAS

U OTJIaJIKa IIPOTPAMMEIL.. YMeHue onpezenath Hauboiee MPEIOJIaraeMple

palrOHAaJIbHYIO

IEUCTBHS.




27 | KoHcTpyHnpoBaHue Moenen Hamucanue nporpamMmsl Uit | TOCIEI0BATEILHOCTD IEHCTBUI NnnuBuayanbHbIH,
POOOTOB IS pEIICHUS 3a/1a4 C JBUKECHHUS TI0 KOHTYPY 110 KOJUIEKTUBHOMY BBITIOTHEHHUIO coOpaHHasi MOJICIb,
HCIIOJI30BAHMEM HECKOJIBKHX TpeyToJIbHUKA, KBaIpaTa. yaebHOi1 3a1aun (IU1aH, BBITTOJTHSOIIAS
pa3HBIX BUIOB JaTYHKOB. Po0oT, 3anmnchIBaOIIHIA AITOPHUTM, MOAYJH H T.1.), @ MIpeIoIaraeMbIe

TPACKTOPHUIO ABIKCHHS U TaKKe aJIeKBaTHO OIICHUBATD U JICHCTBHSL.
IIOTOM TOYHO €& MIPUMEHSTH CBOU CLIOCOOHOCTH B
BOCIPOU3BOJSIINN KOJUICKTHBHOM JIEATCIHHOCTH.

28 | Pemenue 3amay Ha BEIXOL U3 Co3manne ¥ oTiIagKa YMeHne caMoCTOATEILHO WnnuBuayansHBIN,
nabupuaTa. OTpaHIYCHHOE MIPOTPaMMBI [T ABIKCHHS OLICHUBATDL CBOIO AEATENBHOCTD U coOpaHHast MOJIEIb,
JIBHDKCHHE. po0oTa BHYTpHY MOMCIICHHS JIeATEIILHOCTh YJICHOB BBITIOJTHSOIIAS

M CaMOCTOSITEIbHO KOJUICKTHBA MOCPEICTBOM MpeIrnoiaraeMbie
OruOAIOIIET0 MPEMsATCTBHUS. CpaBHEHHUS C JAESITEIbHOCTHIO JICUCTBUSL.

29 | IIposepounas padota Ne2 1o O0o61enue u ApYrux. [TpoBepounas paboTa
TeMe «Buabl IBHKEHUN cUCTEMAaTH3aIys OCHOBHBIX YMeHue ucnons30BaTh No2
poGOTOBY NOHATHI 110 TeMe «Bup UHPOPMALIUIO C yIETOM

,E[BI/DKGHI/Iﬁ p060TOB» OTUYCCKUX U IMTPABOBLIX HOPM.
6. TBopueckne nmpoekTHbIE padoThl U copeBHOBaHUA(10 1)

30 | Pabota Hanm mpoekTaMu YMeHHe COCTaBIATh IUIaH PeryasituBHble: yenenonaeanue | Camoonpedene- CopeBHOBaHUS
«JIBmKkeHue 1Mo 3aJaHHON JEHCTBUH [T penIeHUs — IpeoOpa3oBEIBATh HUe — CAaMOCTOSTEIBHOCTD
TPaeKTOPHUI, CJIOKHOM 3a1a4uu MPAKTHIECKYIO 3a1a9y U JTUYHAs
«KerenppuHry. B 00pa30BaTENBHYIO; KOHMPOb U | OTBETCTBEHHOCTD 32 CBOU
[IpaBuia copeBHOBaHUIA. CAMOKOHMPOJIb — UCTIOJB30BaTh MOCTYTIKH.

31 | CopeBHOBaHHE POOOTOB Ha YMeHHe COCTaBIATh IUIaH YCTaHOBJIEHHBIE TIpaBUiIa Cmvicnoobpazogarue — CopeBHOBaHUS
TECTOBOM I10JI€. 3a4ET BpEMEHU JENCTBUI ISl peleHus IMo3naBareJabHbIE: 00UC CaMOOIICHKA Ha OCHOBE
1 KOJIMYECTBA OIIHOOK CJIOKHOH 3aJa4uu yuebHble — TBOPUECKOE PELICHHE | KPUTEPHEB YCIEIIHOCTH

KOHCTpYUpOBaHus poboTa yueOHBIX U MPAKTHYECKUX 334ad: | y4eOHOH AesTeIbHOCTH

32 | KoHcTpyupoBaHue Pa3paboTka cOOCTBEHHBIX YMEHHE MOTUBMPOBAHHO Hpaecmeenno-omuueckan | Pemenue 3anad (MH.
cOOCTBEHHON MoJieNn poboTa MOJIeJIel B rpynnax. OTKa3bIBaThCs OT 0Opasia, opuenmayus — HaBbIKH U TPYHI)

33 | IIporpamMmmMupoBaHue u IIporpammupoBanue mojenu | UCKaTh OPUTMHAIBHBIC PEUICHHS, | COTPYIHWYECTBA B PA3HBIX | PenieHue 3aaad (MHA.
UCIIbITAHHE CO6CTBCHHOﬁ B I'pynnax CaMOCTOSTECIBbHOC BBIIIOJTHCHHUC CI/ITyaHI/IﬂX, yMeHI/Ie HC u I‘pyr[r[)

MOJIeNH po6oTa. Pa3IHYHBIX TBOPYECKUX PadOT; €03/1aBaTh KOH(IMKTHBIX
KomMyHuKaTHBHBIE: CUTyaluii ¥ HaXOJHUTh
34 | Ilpe3eHTanuu u 3amuTa [Ipe3enTanus moaenen é3aumooelicmeue — BBIXO/IbI 3amura npoeKTa

npoekta «MoH YHUKaJIbHBIN
poboT»

(hopMyIHpOBaTH COOCTBEHHOE
MHEHHE U [TO3UIUIO

Peseps (1 4)




