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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 Pe3yibTaT B MPeeiax OJJHOTO WK apbl YpokoB. Y mpu 3TOM BO3MOKHOCTH B U3MEHEHUU
MoJIeJIell ¥ TPOrpaMM — OUEHb IIUPOKHUE, U TAKOW MOJIXO0/] TIO3BOJISET YUALUMCS YCIOKHATH MOJIEIb
U MPOTrpaMMy, MPOSIBIATh CAMOCTOSATEIbHOCTh B U3YUYEHUU TEMBI. [IporpamMmmHoe obecrieueHue
LEGO MINDSTORMS Education EV3 o6namaeT o4eHb IHPOKUMH BO3MOKHOCTSMH, B YaCTHOCTH,
MO3BOJISIET BECTH PabOUyIO TETPaab U MPEACTABISATh CBOU MPOCKTHI IPSIMO B CPEJIE MPOTPAMMHOTO
obecneuenus 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.

3agauu:
1. ITo3HaKOMUTH C MPAKTHMYECKUM OCBOEHUEM TEXHOJOIMH MPOEKTHUPOBAHUS, MOJCIUPOBAHUS U
M3TOTOBJIEHUS IIPOCTEUIINX TEXHUYECKUX MOJIEIIEH.
2. Pa3zBuBaTh TBOpUYECKHE CIOCOOHOCTH U JIOTMYECKOE MBIIIJIEHUE.
3. BBISIBUTD U pa3BUTh MPUPOIHBIE 331aTKU U CIIOCOOHOCTH JIETEH, TOMOTAIOIINE TOCTUYh yCIexa B
TEXHUYECKOM TBOPUYECTBE.
Y4eOHble MaTepHaIbI:
1. Komocos /I. I'. ITepBbiii 1miar B po6oToTexHuky. [IpakTukym s 5-6 kiaaccos\ /1. 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-TIpaBOBbIE IOKYMEHTHI, HA OCHOBAHHH KOTOPBIX pa3padoTaHa nporpaMmma

1. 3akon P® «O06 o6pazoBaHum».
2. Ilocnanue npesunenta PO denepansnomy Cobpanuto PO (2006 r.).
3. [luceMo Muno6pHayku Poccun ot 11.12.2006 r. Ne 06-1844 «O mpumepHBIX TpeOOBaHMSIX
K [IpOrpamMMaM JIONOJIHUTEIBHOTO 00pa30BaHuUs IETe.
4. TlporpaMMa BBISBICHUSI W TPOJABIKCHHS MEPCHEKTHBHBIX KaIpOB JJIsl BHICOKOTEXHOJIOTUIHBIX
orpacieil «PoOOTOTEXHUKA: MHKEHEPHO-TEXHUUYECKHE KaJpbl MHHOBAIMOHHON Poccumy.

O01mas xapakTepucTHKa 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
MPOIBHHYTHIE aBTOMAaTU3UPOBAHHBIE CHCTEMBI.

Taxoke NaHHBIA Kypc JAacT BO3MOMKHOCThH IIKOJIBHUKAM 3aKpeNuTh U MPUMEHUTh Ha MPAKTHUKE
MOJyYCHHbIE 3HAHMWSA 10 TAaKUM JUCIMIUIMHAM, Kak MaTeMmaTtuka, (u3nka, WHPOpPMATHKa,
TexHousiorusi. Ha 3aHATHAX 10 TEXHUYECKOMY TBOPYECTBY YYAIIHECs CONPHKACAIOTCS CO CMEXHBIMU
o0pa3oBaTebHBIMUA 00JIaCTSAMH. 3a CYET WCIOJIb30BAHMS 3araca TEXHUYECKUX TOHITHU ¢


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

CTICIUANTBHBIX TEPMHUHOB DPACHIMPSIOTCS KOMMYHHMKATHBHBIC (YHKIUHU S3bIKa, YTITYOJSIOTCS
BO3MOKHOCTH JIMHTBUCTHYECKOT'O PA3BUTHS 00yUarOIIEroCsl.

[Tpy 03HAaKOMJICHWH C MPAaBHJIAMH BBIMIOJHEHUS] TEXHUYECKUX M SKOHOMHYECKUX PacueToB TPHU
MPOEKTUPOBAHUHU YCTPOHCTB M MPAKTHUIECKOM HCITOJIb30BAaHUU TEX MITM MHBIX TEXHUYECKHUX PEICHHH
IIKOJIbHUKK 3HAKOMSTCS C OCOOCHHOCTSIMU TPAKTUYECKOTO NMPUMEHEHHs] MaTeMaThuku. OcBamBas
MPUEMBI TIPOCKTUPOBAHUS U KOHCTPYHPOBAHUS, pedsiTa MPUOOPETAIOT ONBIT CO3AAHUS PEATbHBIX U
BUPTYJIBHBIX IEMOHCTPAIIHOHHBIX MOJICIICH.

[TonBeneHue WUTOTOB padOTHI MPOXOIUT B (opme OOMISCTBEHHOW NpPE3CHTAlWU (BBICTABKA,
COCTSI3aHHE, KOHKYPC, KOH(PEPEHIIHS U T.1I.).

Jlnsi peayM3aniu MPOrpaMMbl HCIIOJIB3YIOTCSI 00pa3oBaTelbHbIE KOHCTPYKTOpPHI (upmbl Lego,
koHctpyktop LEGO MINDSTORMS Education EV3. On npexacraBiusier coboit  Habop
KOHCTPYKTUBHBIX JIeTaJIeH, IMO3BOJIAIONIMX COOpaTh MHOTOYMCIICHHBIC BapUaHThl MEXaHH3MOB,
Ha0Op JATYMKOB, ABHraTead M MUKpokommbioTep EV3, KoTOpbIil ynpasisier Bceil mocTpoeHHOU
koHcTpyknueii. C koncrpykropom LEGO MINDSTORMS Education EV3 wmaer HeoOxomumoe
nporpaMMmHoe obecnieuenne. Ha peanmzaiuio yueOHOTo Kypca «PoOOTOTEXHHMKA» HCIIOJIB3yeTCs
BpEMsi, OTBE/ICHHOE Ha BHEYPOUHYIO JAeSITEIbHOCTh. DopMa peanu3aiuu Kypca 1o BHIOOPY - KPYKOK.

Mecto kypca «OCHOBBI POOOTOTEXHHKH» B y4eOHOM IIaHe

Ha peanuzanuio yyeOHoro kypca «PoOOTOTEXHUKa» UCHOJB3YETCSI BpPEMsl, OTBEIEHHOE Ha
BHEYPOUHYIO JeATesbHOCTh. DopMa peannzanuu Kypca o BEIOOpY - KPYKOK.

OOt 00beM yuebHoro Bpemenn 34 yueOnsiii yac (1 yac B HeeII0).

Y4eOHO-TeMaTHUYeCKOe MJIAHHPOBAHHE

Ne HaumeHoBaHUeE pa3iesioB U TEM Bcero Buabl KOHTpOJISE
4acoB
1 |BBegenue B poOOOTOTEXHUKY 1
2 |3nakomctBO ¢ poboramu LEGO MINDSTORMS 5
EV3 EDU.
Hatuuku LEGO u ux mapameTpsl. 6 [IpoBepounas pabora
OCHOBBI IPOrpaMMUPOBAHUS U KOMIIBIOTEPHOI 9 [IpoBepounas padbora
JIOTUKHU
5 [(IIpakTuky™m no c6opke poOOTHU3UPOBAHHBIX 8 IIpakTryeckas pabora
CHCTEM
6 |TBopueckue MpoeKTHBIE paOOTHI H COPEBHOBAHUS 5 CopeBHOBaHUS MOjIeTIEi
po6otoB. [Ipe3enTanus
TPYMIIOBBIX MPOEKTOB
BCETO 34

Metoab! 00yueHust
1. Tlo3HaBaTenbHBIN (BOCHPUATHE, OCMBICICHUE U 3alIOMUHAHUE YYaIlUMHUCS HOBOTO
MaTepuaia ¢ IpuBJIeYEeHUEM HAaOII0AC€HNUS TOTOBBIX TPUMEPOB, MOIECTUPOBAHUS, U3YUEHUS
WITIOCTpALMiA, BOCIIPUATHS, aHAJIN3a U 0000IEHHUS MaTepHaloB);

2. Merton poekToB (IIPH YCBOCHHUH U TBOPYECKOM NMPUMEHEHHH HABBIKOB M YMEHUI B
npoiiecce pa3paboTKH COOCTBEHHBIX MO/ieNneil)

3. KonTponbHbIit MeTON (ITpH BBISIBICHHUH Ka4yeCTBa YCBOCHUS 3HAHUI, HABBIKOB 1 YMEHUH H
MX KOPPEKIMS B IPOLIECCE BBIMOIHEHHSI IPAKTUYECKUX 3a/1aHU )

4. T'pynmoBas pa®oTa (MCTIOB3yeTCs P COBMECTHOM COOpPKE MOJICIICH, a TakKe TIPH
pa3paboTKe MPOEKTOB)



@®opMbl OPraHN3aluu Y4eOHbIX 3aHATHI

YPOK-KOHCYJIbTAIUS;
MIPaKTUKYM;

YPOK-TIPOEKT;

YPOK MIPOBEPKU U KOPPEKIIUU 3HAHUN U YMEHHIA.
BBICTaBKa;

COpPEBHOBAHMUE;

PazpaboTka KaXaoro mpoekTa peanusyercs B (OpMe BBINOIHEHUS KOHCTPYHPOBAHHUSA U
IIPOrpaMMUPOBAHUS MOAEIH poOOTa sl pellieH sl TPeI0KEHHON 3ajaun
IIpumepHbIe TEeMbI POEKTOB:

1.

2.

10.

CrpoeKTHpyHTe M MOCTPOWTE aBTOHOMHOTO POOOTa, KOTOPBIA JBMKETCS 1O MPABUIBHOMY
MHOT'OYI'OJIbHUKY U U3MEPSET PACCTOSIHUE U CKOPOCTh
CrpoekTupyite u mocTpOUTEe aBTOHOMHOTO POOOTA, KOTOPBI MOXKET MEPEIBUTATHCS:

e HapaccrosiHue 1 M
UCTIOJB3Ys XOTS ObI OJTUH MOTOP
HCIIONB3Ys I IEPEBUKEHU KoJleca
a TaKKe MOYKET 0TOOpakaTb Ha SKpaHe NMPONUJIEHHOE UM PACCTOSIHUE
CripoekTupyiTe U IOCTPONTE aBTOHOMHOTO po00Ta, KOTOPBIA MOKET IIEPEMEIIAThCS U:

®  BBIYHCIATH CPEJHIOI0 CKOPOCTh

® A TaK)Ke MOXKET 0TOOpaXkaTh Ha 3KPaHE CBOIO CPE/IHIOI CKOPOCTh
CrpoekTHpyiTe U OCTPOHTE aBTOHOMHOT'O po00Ta, KOTOPBIA MOXKET NepeABUraThCs:

e Ha paccrosiHue He MeHee 30 cMm

® UCMOJIb3Ys XOTS Obl OTUH MOTOP

® HE UCIOJB3YS IS NEPEABUKCHUS KoJleca
CrpoexTupyiite, HOCTPOMTE U 3alIporpaMMHUpYHTE poO0Ta, KOTOPBII MOXKET JIBUr'aThCsl BBEPX
10 KaK MOKHO 00Jiee KpyTOMY YKJIOHY.
CrpoexTupyiite, IOCTPONTE U 3alporpaMMHUpYyHTEe poOOTa, KOTOPBIH MOXKET MEPeIBUraThCS
[0 TPACKTOPHH, KOTOpas 00pa3yeT MOBTOPSEMYIO T€OMETpUYecKylo (urypy (Hampumep:
TPEYToJIbHUK WU KBaJpar).
CrpoekTupyiiTe U ocTpoiTe 6osiee yMHOTO po0OOTa, KOTOPBIM pearupyeT Ha OKPYKAIOIIYIO
00CTaHOBKY. 3arporpaMMHpyHTEe €ro Juid HCHOJb30BAHUS JATYMKOB I[BETA, KacaHWs, U
YJIBTPAa3BYKOBOI'O JAaTYMKA ISl BOCIPUSATHS PA3JIMYHBIX JaHHBIX.
CrpoexTupyiite, MOCTPOUTE U 3aporpaMMHUpyHTe poOOTU3UPOBAHHOE CYLIECTBO, KOTOPOE
MO>KET BOCIPUHUMATh OKPY>KaIOIYIO CPEly U PearupoBaTh CIEIYIOINUM 00pa3oMm:

® 13/1aBaTh 3BYK;

e M oToOpaXkaTh YTO-IMOO0 Ha FKpaHe Moays EV3.
CrpoexTupyiite, MOCTPOUTE U 3aporpaMMHUpyHTe poOOTU3UPOBAHHOE CYILIECTBO, KOTOPOE
MOXET:

® YyBCTBOBATh OKPYXKAIOIIYI0 OOCTaHOBKY;

® pearupoBaTh JBUKCHHEM.
CrpoexTupyiitTe, IOCTPOWTE U 3allPOrPaMMUPYHTE POOOTU3HPOBAHHOE CYIIECTBO, KOTOPOE
MOXET:

® BOCIPUHMMATh YCIIOBHSI CBETa U TEMHOTHI B OKpY»XKarolleif 00CTaHOBKe;

e pearupoBaTh Ha KaXJ0€ YCIOBHE PA3JINYHBIM OBEICHUEM

IIpe3enTanusi rpynmnoBoro NpoexkTa
[Tporecc BBIMOTHEHUS UTOTOBOM pabOTHI 3aBepIIaeTCsl MPOLEAYPOH MPe3eHTALIH

JENCTBYIOIIEro podoTa.
IIpe3eHTarys conpoBOXKIaeTCs AEMOHCTpalel IeiCcTBYIoIIel MoJienu poOoTa U MpeICTaBIseT
co0oif ycTHOe coolieHune (Ha 5-7 MHH. ), BKJIIOYaroIiee B ce0sl CIeaAyIoNy0 HHPOpMAIHIO:

- TeMa U 00OCHOBAHHUE AKTYaJIbHOCTH MPOEKTA;

- TIeJTb ¥ 33/1a9H TPOEKTHPOBAHNS;

- 9TaIbl U KpaTKasi XapaKTepUCTHKA MPOEKTHON JEATEIbHOCTH Ha KaXK/10M U3 JTaroB.
OrneHnBaHUE BBITYCKHOW Pa0OTHI OCYIIECTBIISICTCS 110 pPe3yJbTaTaM Mpe3eHTAIlnd poOoTa Ha
OCHOBE OIIpE/IeIIEHHBIX KPUTEPHUEB.



Ili1anupyemblii pe3yJjbTar:

B xoze n3ydenus kypca GopMUPYIOTCA U MOTYYalOT Pa3BUTHE METAPEIMETHBIC

PE3YIbTAThI, TAKHEC KaK:
()

YMEHHE CaMOCTOATENbHO IUIAHUPOBATh NYTH JOCTIDKEHHUS Iefiell, B TOM 4YHUCIE
aJbTEPHATHBHBIC, OCO3HAHHO BHIOMpaTh HanboJee 3P PeKTUBHBIC CITOCOOBI pelIeHUs YICOHBIX
U TI03HABATEIbHBIX 3a]1a4;

YMEHUE OIICHUBATH MPABHILHOCTH BHITIOJIHEHUS YU4eOHOM 3a/1auu, COOCTBEHHBIE BO3MOYKHOCTH
ee peleHus;

YMEHHUE CO3/1aBaTh, IPUMEHSAThH U MPEOOPA30BBIBATh 3HAKU U CUMBOJIBI, MOJICITH U CXEMBI JUIS
peleHus y4eOHBIX U MMO3HABATEIBHBIX 33]1a4;

BJIaJICHHE OCHOBAMU CAMOKOHTPOJISI, CAMOOLICHKH, MPUHATHS PEIICHUA M OCYIIECTBICHUS
OCO3HAHHOT'O BHIOOPA B y4eOHOM U TIO3HABATEIILHOMN JICATEIIEHOCTH;

YMEHHUE OpPraHU30BbIBaTh y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JICSITEIBHOCTD C YUUTEIEM
U CBEPCTHUKaMH, pabOTaTh WHIWBUAYAJIBLHO W B TPYIIIE; HAXOJUTh OOIIee pelICHHE U
paspemiath KOH(JIMKTHI HAa OCHOBE COIJIACOBAHMS TMO3MIMKA W ydeTa HWHTEPECOB;
(bopMyITHpOBaTh, APTYMEHTUPOBATh U OTCTAMBATH CBOC MHCHUE;

dbopMUpOBaHNE U PA3BUTHE KOMIIETCHTHOCTH B 00JACTH UCIOJB30BaHUS WH(GOPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TexHoyorui (nanee UKT-kommereHmn).

JIMYHOCTHBIE PE3YIAbTATHI, TAKUE KaK:

(dopMHpOBaHHE OTBETCTBEHHOIO OTHOIICHHWS K YUYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaOIIUXCsl K CAMOPA3BUTHIO U CAaMOOOPa30BAaHUIO HA OCHOBE MOTHBAIIMU K OOYYEHHUIO U
MIO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHHIO abHEHIIICH WHANBUAYAILHOW TPACKTOPUHU
oOpa3oBaHus Ha 0a3e OPHEHTHUPOBKM B MHUpe Hpodeccuii u npodecCHOHATBHBIX MPEAroy-
TEHHIA, C yIETOM YCTONYMBBIX MO3HABATEIBHBIX HHTEPECOB, & TAKXKE HA OCHOBE (POPMUPOBaHUS
YBOXHUTEILHOTO OTHOIICHHUS K TPY/Y, PA3BUTHSI OIBITA YUACTHUS B COMUATBLHO 3HAYHMOM TPYIIE;
(dbopMHpOBaHHE KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIEHHH W COTPYJHHYECTBE CO
CBEpCTHHKAMHM, NETHbMH CTapuiero W MIIAIIEr0 BO3pacTa, B3POCIBIMH B  IpOIECCe
00pa3oBaTeNbHON, OOIIECTBEHHO IIOJIE3HON, Y4eOHO-HCCIIEOBATEIbCKON, TBOPYECKOH U
JIPYTHUX BUIOB JESTSIHHOCTH.

[IpenmerHbie  pe3ynbraThl: (OPMHUPOBAHME HABBIKOB W yYMEHHH O€30MaCHOTO U

11eJ1eco00pa3HOro MOBEJACHUS IPU pabOTe ¢ KOMITBIOTEPHBIMHE ITporpaMmaMu U B IHTepHeTe.



OcHOBHOE coaepIKkaHme.
1. BBeenne B po0OTOTEXHUKY
PoGotel. Bumbt poGotoB. 3HaueHue poOOTOB B KU3HH YeiloBeka. OCHOBHBIC HAINpPaBIICHUS
npuMeHeHus poooToB. MckyccTBeHHbIH nHTEIeKT. [IpaBuna pabotsl ¢ koHcTpykTopom LEGO
VYmupasnenue pobGotamu. Mertonpl o6meHus ¢ podoroM. CocraB koHcTpykTopa LEGO
MINDSTORMS EV3. BusyanbHble S3bIKM MPOrpaMMHUPOBaHUS. VX OCHOBHOE Ha3Ha4YCHUE U
Bo3MOkHOCTH. KoMannpl yrpaBinenus pob6oramu. Cpena mporpaMMUpPOBaHUs MOJYJsl, OCHOBHbBIE
OJOKH.
2. 3nakomctBO ¢ poooramu LEGO MINDSTORMS EV3 EDU
[TpaBuia TexHukU 6€30MacHOCTH P paboTe ¢ podoTaMU-KOHCTpYKTOpaMu. [IpaBuia oOpaieHus ¢
pob6otamu. OCHOBHBIE MEXaHUYECKHUE JIETAIN KOHCTpYKTOpa. VX Ha3BaHue M Ha3HAuYCHUE.
Monyne EV3. OG630p, sKpaH, KHOIKM YIPABJICHUS MOJYJEM, WHIUKATOP COCTOSIHHSI, TOPTHI.
YcranoBka Oarapei, criocoObl SJKOHOMUM dHepruu. Brimouenne moayis EV3. 3anuck nmporpaMMbl 1
3anyck ee Ha BbinonHeHue. CepBomotopsl EV3, cpaBHenue mMoTopoB. MOIIHOCTH M TOYHOCTH
MoTOpa. MexaHnka MEXaHM3MOB U MalllMH. BUibl COeIMHEHNI U Iepead U UX CBOMCTBA.
Co6opxka pobotoB. Coopka Moenu podoTa 1o HHCTpYyKIuH. [IporpaMMupoBaHue TBUKESHHS BIIEPET
o npsiMoit TpaekTopuu. Pacuet uncna 060poToB KoJieca sl MPOXOXKIACHUS 3aJaHHOTO
paccTosiHusl.
3. Jatunku LEGO MINDSTORMS EV3 EDU u ux napamerpsl.
Hatuuku. Jlatumk kacanus. YcrpouctBo aatuuka. [Ipaktukym. Pemienue 3amad Ha ABUKEHHE C
WCII0JIb30BAaHUEM JIaTUYMKA KaCaHUSI.
JlaTuuk 11BeTa, pe:kuMbl paboThI 1aTuMKa. Penienne 3aja4 Ha JBUKEHHUE C UCIIOIb30BAaHUEM JAAaTUUKa
LBETA.
YpTpa3BykoBOil naTunkK. Pelienue 3a1ad Ha IBUKEHUE C UCIIOJIb30BAHUEM JJATYMKA PACCTOSTHUS.
I'upockonmueckuit gatunk. MHbpakpacHbIil 1aTYMK, PEKUM MPUOIIKEHUS, PEKUM MasiKa.
[TonxiroueHne 1aTYNKOB U MOTOPOB.
Wnrepdeiic moayns EV3. [Ipunoxenust moxyns. [Ipeacrapnenue nopra. YnpaBieHHE MOTOPOM.
[TpoBepounas padora Ne 1 o Teme «3uakomctBO ¢ pobotamu LEGO MINDSTORMS».
4. OCHOBBI NPOrpaMMHMPOBAHUA U KOMIILIOTEPHOM JIOTUKH
Cpena mporpamMmupoBanust moxyis. Co3jaHue nporpaMmbl. YpaaneHue OjokoB. BbinosiHeHue
nporpammbl. CoXpaHEHHE U OTKPBITUE TPOTPaAMMBI.
Cuerunk kacanui. BerBrnenue mo natymkaM. MeToabl MPUHATHS penieHud podoToMm. Mogenu
MOBEJICHUS ITPU PA3HOOOPA3HBIX CUTYalHsX.
[Iporpammuoe o6ecnieuenue EV3. OcnoBHoe okHO. CBOMCTBA U CTPYKTYpa IpoekTa. Pemenue 3anau
Ha JBUKEHUE BJI0JIb CTOPOH KBajparta. Vcrnonb30BaHue HUKIIOB MPU PEIICHUH 33/1a4 Ha JBUKEHUE.
[IporpaMMHbIe GJIOKM M MaIUTPhI IporpaMMupoBanus. CTpaHMIla annapaTHBIX cpeacTB. PegakTop
KoHTeHTa. MHCTpyMeHTBI. Y cTpanenue Henonanok. [lepesamyck moays.
Pemenne 3amau Ha aBmxkeHue no kpuBoil. HesaBucumoe ympasienwe moropamu. [IoBopor Ha
3aJJaHHOE YMCJIO rpasycoB. Pacuer yria noBopora.
Hcnonb30BaHre HUKHETO JaT4YMKa OCBELIEHHOCTHU. Perienne 3a1ay Ha JBUKEHUE C OCTAaHOBKOM Ha
4yepHOUl muHUN. Pemenne 3a1ay Ha IBMKEHUE BAOJIb TUHUHN. KannOpoBka qaTunka OCBEIIEHHOCTH.
[IporpamMmmupoBanue Moaynel. Pemenue 3aau Ha mpoxoxKaeHue Mo Moo U3 KieToK. CopeBHOBaHKE
pPOOOTOB Ha TECTOBOM TI0JIE.
S. IlpakTHKyM 110 cOOpKe POOOTH3MPOBAHHBIX CHCTEM
Nsmepenne ocsemennoctu. OmnpexaeneHue UBETOB. Pacno3HaBanue 1BeToB. lcmonb3oBaHue
KOHCTpYyKTOpa Lego B kauecTBe udppoBoii 1abopaTopuH.
N3mepenue pacctossHuit 10 00bekTOB. CKaHUPOBAHUE 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>KeHne 1o 3aMKHYTOM TpaeKTOpuH. Penrenne 3a1a4 Ha KpUBOJIMHENHOE IBH)KCHHUE.
KonctpyupoBanue mozeneil poO0TOB AJisi pelieHus 3a/1a4 ¢ UCIOIb30BAHUEM HECKOJIBKUX Pa3HbIX
BUJIOB J1aTYMKOB. Pemenne 3a1a4 Ha BbIX0 U3 J1abupuHTa. OrpaHMueHHOE ABHKEHHUE.
ITpoBepounas pabota Ne2 o Teme «Buibl IBMKEHUI pOOOTOB



6. TBopueckue MpoeKTHbIE PAa00ThHl U COPEBHOBAHUS

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

KoncrpyupoBanue codcTBeHHO Mozenu podora. IIporpaMMupoBanie u UCIBITAHUE COOCTBEHHON
mojenu pobora. IloaBenenue uroros paboTsl yuamuxcs. [loaroroBka 10KIagoB, Mpe3eHTALMMH,
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©o~N O~

12.

13.

14.

15.

16.

YMETH

0.
1.

POJIb U MECTO POOOTOTEXHHUKH 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 TP PadOTE C FJICKTPOUHCTPYMEHTAMU;

o011Iee YCTpOMCTBO U IPUHITUITBI ICHCTBHUS POOOTOB;

OCHOBHBIC XapaKTEPUCTUKH OCHOBHBIX KJIACCOB POOOTOB;

OOIIIYI0 METOJTUKY pacueTa OCHOBHBIX KHHEMATHUECKHX CXEM;

MMOPAIOK OTBICKAHUSA HCI/ICHpaBHOCTCﬁ B pa3JIMYHBIX pO6OTI/I3I/IpOBaHHI>IX CHUCTEMaAX,
METOMKY TIPOBEPKH PAOOTOCIIOCOOHOCTH OT/ICIILHBIX Y3JI0B U JICTAJICH;

OCHOBEBI INOIMYJIAPHBIX A3BIKOB IPOIrPpaMMUPOBAHUA,

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

OCHOBHBIC 3aKOHBI DJJICKTPUYECKHX IIeTei, NpaBuia O€30MacHOCTH TIpu padore ¢
QJICKTPUYCCKUMMU LCIISIMU, OCHOBHBIC PAAWO3JICKTPOHHBLIC KOMIIOHCHTBI,

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

UMETh MPEJCTABICHUS O TICPCICKTHBAX Pa3BUTUS POOOTOTEXHUKH, OCHOBHBIC KOMIIOHEHTHI
POrPaMMHBIX CPE]I;

OCHOBHBIC TIPUHIIMITBI KOMITBIOTEPHOTO YIIPABIICHUS, Ha3HAYCHHE WM TMPUHIMIIBI PaOOTHI
IBCTOBOI'0, YJbTPAa3BYKOBOI'O JAaTUWKa, AJaT4YWKa KaCaHHA, PA3JIMYHBIX HCIIOJIHUTCIIbHBIX
YCTPOMCTB;

pa3iuuHBIe CIOCOOBI Tepeayd MEXaHHYECKOTO BO3JCHCTBHUS, Pa3iHuYHBIC BUIBI IIACCH,
BUJIbl M HA3HAYCHUE MEXaHUYECKHUX 3aXBaTOB;

coOMpaTh MPOCTEHIINE MOJIENTH € MCIob30BaHneM EV3;

CaMOCTOSITEIILHO MTPOSKTUPOBATH U COOMPATh U3 TOTOBBIX JIETAICH MAaHUITYJIATOPBI KU POOOTOB
Pa3IMYHOrO Ha3HAYCHHS;

UCIIOJIb30BaTh ISl MPOrPaMMHpPOBaHKs MHUKpokoMmmbiotep EV3 (mporpammupoBath Ha
mucmiee EV3)

BJIAJICTh OCHOBHBIMH HaBBIKAMH pPa0OThl B BH3YaJbHOH cpele MpOorpaMMHPOBAHMS,
POrpaMMHPOBATh COOpaHHbBIE KOHCTPYKIINH T10]] 33/Ia41 HaYaTbHOTO YPOBHS CI0KHOCTH;
pa3pa0aThiBaTh M 3alUCHIBATh B BU3yalbHOW Cpele NPOrPAaMMHUPOBAHUS  TUIOBBIC
yIipaByieHUs] poOOTOM

M0JIb30BaThCsl KOMITBIOTEPOM, TPOTPAMMHBIMHE MTPOTYKTaMH, HEOOXOJUMBIMH JIJIsl 00 ydeHHUS
porpamMmme;

noJ0MpaTh HEOOXOIUMBIC TATYMKH U UCTIONHHUTEIbHBIC YCTPOHCTBA, COOMPATh MPOCTEHIIIIE
YCTPOWCTBA C OJHUM HJIM HECKOJIBKHUMHU JaTYHKAMH, COOMPATh M OTIaKUBATH KOHCTPYKIHH
6a30BBIX pOOOTOB

NpPaBWILHO BBIOMPATh BHJ TEpElayd MEXaHWYECKOrO BO3ACHCTBHS JUIS Pa3IHMYHBIX
TEXHUYECKHX CUTYalni, cOOMparh JEHCTBYIOIIME MOJIEIH pOOOTOB, a TAK)KE X OCHOBHBIC
Y3JIbI 1 CUCTEMBI

BECTU MH/IMBU/YaJIbHBIC U TPYIIIIOBBIC UCCICIOBATEIBLCKIE PAOOTHI.



OO0mue yueOHbIe YMEHHS, HABBIKH M CTIOCOOBI 1eATEJIbHOCTH

IHo3HaBaTeIbHasA AeATEIbHOCTH
Hcnonp30Banue Al MO3HAHUS OKPYKAIOLIETO MHpa Pa3IUYHBIX METOAOB (HaliroaeHue,
U3MEepEHHe, OIBIT, IKCIIEPUMEHT, MOJICJIUPOBaHUE U Ap.). OnpeneneHue CTpyKTypbl 00beKTa
MO3HAHUS, MTOUCK U BBIJCIICHHE 3HAYUMBIX (DYHKIIMOHAIBHBIX CBS3€H M OTHOIICHUIH MEXIY
YacTSAMU LEJIOro. Y MEHUE pa3AeliaTh IPOLECCHl HA ATallbl, 3B€Hbs; BbIICJICHUE XapaKTEPHBIX
IIPUYMHHO-CJIEICTBEHHBIX CBA3EH.
Omnpenenenue aJeKBaTHBIX CIIOCOOOB pelIeHHUs y4yeOHOW 3ajaud Ha OCHOBE 3aJlaHHBIX
anroputMoB. KoMOMHMpOBaHME H3BECTHBIX AJITOPUTMOB JIEATEIHHOCTH B CUTYallUsX, HE
IIPEII0JIaratoIiuX CTaHIapTHOE IPUMEHEHUE OJJHOTO U3 HUX.
CpaBHeHue, COIMOCTaBJICHHE, KiIacCU(UKAIMs, paHKHUPOBAaHUE OOBEKTOB IO OJHOMY HIIU
HECKOJIBKUM TIPEIJI0KESHHBIM OCHOBAaHHSIM, KPUTEPHUSIM. YMEHUE pa3ianyaTh (akT, MHEHHE,
JI0Ka3aTelIbCTBO, TUIIOTE3Y, AaKCHOMY.
HccnenoBaHue HECIOXKHBIX NPAKTUYECKUX CHUTYalui, BBIABUKEHHE IPEANIONIOKECHUM,
MOHMMAaHUE HEOOXOIMMOCTH MX MPOBEPKU Ha IMpakTuke. Vcronb30BaHUe MPaKTHYECKUX U
7a00paTOPHBIX PabOT, HECIOKHBIX SKCIEPUMEHTOB MJs JI0Ka3aTeNbCTBA BbIIBUTAEMBIX
MPEIOJIOKEHUI; OMIICAHNUE PE3YIbTATOB ATUX PaldoT.
TBopueckoe pemieHHe Y4e€OHBIX UM MPAKTHUECKUX 3aJady: YMEHUE MOTHBHMPOBAHHO
OTKa3bIBaThCs OT 00pa3iia, HICKaTh OPUTHHAIBHBIC PEIICHUS; CAMOCTOSTEIbHOE BBIIOJHEHUE
Pa3IUYHBIX TBOPUYECKUX pabOT; yyacTHE B IPOEKTHOMN AESITEIbHOCTH.

HNudopManmoOHHO-KOMMYHUKATUBHAA AeATEJIbHOCTH
AJleKBaTHOE BOCIPHUATHE YCTHOM pPEYd M CIOCOOHOCTHb IE€pelaBaTh COJAEpIKAHUE
MPOCITYIIIAHHOTO TEKCTa B CKATOM WJIM Pa3BEPHYTOM BH/JIE B COOTBETCTBHH C IIEJIbIO y4EOHOTO
3a/laHusl.
Oco3nanHoe Oeryioe 4YTEHHE TEKCTOB pa3lWYHBIX CTWIEH U >KaHPOB, IPOBEACHUE
MH(OPMaLIMOHHO-CMBICIIOBOTO aHaIu3a TeKcTa. Vcronb30oBaHUE pa3iMyuHbIX BUJIOB YTEHUS
(03HaKOMHUTEIBHOE, IPOCMOTPOBOE, IIOMCKOBOE U Jp.).
BilaneHne MOHOJIOTMYECKOM M JIMAJOTMYECKOM pPedblo. YMEHHE BCTylaTb B PEYEBOE
oO11eHue, y9acTBOBaTh B JUaNIOTe (MIOHUMATh TOUKY 3peHHs coOeceqHIKa, TPU3HABATh MTPABO
Ha uHOoe MHeHue). Co3naHue NHCbMEHHBIX BBICKA3bIBAHWN, aJI€KBAaTHO IEpeAaroIInx
IPOCITYIIaHHYIO U TPOYUTAHHYIO0 MH(DOPMAIUIO € 3alaHHON CTEMEHbIO CBEPHYTOCTH (KPAaTKo,
BBIOOpOUYHO, 1MOaHO). CocTaBieHuE IUIaHa, TE3UCOB, KOHCHEKTa. [IpuBeaeHue mpuMepos,
noa00p aprymMeHToB, (popMmynupoBaHue BbIBOJIOB. OTpaskeHHE B YCTHOM WIJIM NMHUCHMEHHOM
(dbopMe pe3yabTaToOB CBOEH J1€ATEIbHOCTH.
YmMmenue nepedpazupoBaTh MBICTH (0O0BSICHATH KMHBIMU CIIOBaMU»). BeIOOp U MCTIONb30BaHME
BBIPA3UTEIBHBIX CPEACTB S3bIKA M 3HAKOBBIX CHUCTEM (TEKCT, Tabiuma, cxema,
ayIMOBU3YAIbHBIN pA U Jp.) B COOTBETCTBUM C KOMMYHHKAaTUBHOH 3amaueit, chepoi u
CUTYyaIei ooeHusl.
Hcnonb3oBaHue A1 PElICHUs] MMO3HABATENIbHBIX U KOMMYHUKATHBHBIX 3a]a4 Pa3iudyHbIX
MCTOYHUKOB MH(POPMAIIH, BKJIIOYask SHIIUKIONEANH, cloBapH, HTepHET-pecypehl U Jpyrue
0a3bl TaHHBIX.

PeduiekcuBHas 1eATEJILHOCTH
CamocTosTenpHas opraHu3aiys y4eOHol JesTeNbHOCTH (IOCTaHOBKA IIeIH, TUIAHUPOBAaHUE,
orpezieNieHue ONTUMAIBHOTO COOTHOIICHUS LENHU U CPEACTB U Jip.). Brnanenue HaBblkaMu
KOHTPOJISI U OLIEHKH CBOEH NEATEIbHOCTH, YMEHUEM NPEABUAETH BO3MOXKHBIE ITOCIIEICTBUS
cBoMX JiercTBU. [TonCK M ycTpaHeHne MPUYMH BOZHUKIIUX TPYAHOCTEN. OLleHNBaHUE CBOUX
y4eOHBIX JIOCTHXKEHUH, MOBEIEHHs, YepT CBOEH JMYHOCTH, CBOETO (PU3UYECKOro U
HMOLIMOHAIBHOTO cocTosiHUA. (Oco3HaHHOE oOmpeneneHue cdepbl CBOMX HHTEPECOB U
BOo3MOXHOCTeH. CobitofieHne HOpM MOBEIEHUS] B OKpYXKaroIlel cpeze, MpaBUil 3J0pPOBOTO
o0pa3a KHU3HHU.
OueHuBaHUE CBOEM JEATEIBHOCTH C TOYKH 3PEHHUS HPABCTBEHHBIX, MPABOBBIX HOPM,
ACTETUYECKUX IIeHHOCTeH. Mcronb30BaHne CBOMX MPaB U BHIOJHEHHE CBOUX 00S3aHHOCTEH
KaK rpakJaHNHa, YWieHa o0IIecTBa U yueOHOro KOJIEKTHBA.
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KAJIEHIJAPHO-TEMATHYECKOE INTAHUPOBAHUE

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

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

YMEHHE pa3JIeNsaTh MIPOLIECCH] Ha
3Tallbl, 3BE€HbS; BhIJCIICHUE
XapaKTEPHBIX MPUYNHHO-
CJIEJICTBEHHBIX CBSI3EM.

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

E_ g a o I[Inanupyemble pe3yJbTaThl 00y4eHH ST
=03 §- Paznen/ 2 g Bu
Q@ = Tema S = YHuBepcaibHble yueOHbIE JImuHOCTHBIE ABI KOHTPOTt
S e o < 5| IlpenMerHble pe3yJbTaThbl M vy
S 3 s aeiicreus YY1 pe3yJibTaThl
Tema 1. BBeieHue B po00TOTEeXHHKY (2 1)

1 | PoGotsl. Bunsl po6oTOB. 1 | Nmets obmue | PeryasiruBHbIe: Cmuicroobpasosanue — becena,
3HaueHne poOOTOB B KHU3HU MIPEACTABICHUS O 3HAYCHHE | yenenoiazanue — a/IeKBaTHAas! MOTHUBALIUS 3ader 1o mpaBmwiIaM
yenoBeka. OCHOBHBIE poOOTOB B KI3HH YeJIOBEKa. | (POPMYIHPOBATH U yACPKHUBATH y4e0HOI IesTeTHHOCTH. paboTHI ¢
HaIrpaBJIeHUs TPUMECHEHHS 3HaTh mpaBwia paboTel ¢ | yueOHyIO 3a/1ady; Hpascmeenno-smuueckas | KOHCTPYKTOPOM
poOoTOB. KOHCTPYKTOPOM n1aHupo8aHue — BEIONPaTh opuenmayusi — yMCHHE LEGO
[IpaBuna paboTsl C JENCTBUS n3beraTh KOH(PJIUKTOB U
koHcTpykTopom LEGO HaXOJUTh BBIXOJIbI U3

2 | Ynpasnenue poboTamH. 1 | 3nanue nousTusa anropurMma, | Ilo3HaBaTejibHbIE: CIIOPHBIX CUTyalui WHnuBuayanbHbli,
Mertonb! 001IEHUS C POOOTOM. HCTIOJIHUTEIIS allTOPUTMA, o0bujeyuebnbie — NCTIONB30BaTh (bpoHTaNBbHBIN ONpoC
Cocras xoHctpykropa LEGO CUCTEMBI KOMaH]I 001K TIPUEMBI PEIICHHS
MINDSTORMS EV3. ucnonuurens (CKH) MOCTABIICHHBIX 3a/1a4;

SI3BIKH TPOTpaMMUPOBAHHUSL. Hwmers obmiee KomMmyHuKaTHBHBIE:
Cpena nporpaMMUpPOBaHUS MIPEICTaBICHAE O CPEae UHUYUAMUBHOE COMPYOHULECEO
MOJIyJIsl, OCHOBHBIE OJIOKH. MPOTPaMMHPOBAHHS MOJYJIS, | — CTABUTH BOIIPOCHI, 00paIlaThCs
OCHOBHBIX OJIOKax. 32 TIOMOILIBIO, ITPOSIBIISTH
AKTHBHOCTb JJISl pELICHUS
KOMMYHUKAaTHBHBIX 33/1a4
Tema 2. 3nakomcTBO ¢ podoramu LEGO MINDSTORMS EV3 EDU. (10 v)

3 [IpaBuna TexHUKH 1 | 3HaHMe COCTABHBIX YaCTEH PeryasitTuBHbBIEe: nianuposaue Cmvicnoobpazosanue — becena
0€30macHOCTH MpHU paboTe ¢ YHHUBEPCAJIHHOTO KOMITJIEKTa | — BEIOMpaTh NEHCTBUS 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 yCIOBUSAMU €€ aKTyaJIM3alysl CBeIeHUI 6e30macHOCTH
pob6otamu. OCHOBHBIE CnocoGHOCTD yualuxcs peanu3aium. Y3 TUYHOTO )KU3HEHHOTO
MEXaHUYECKUE JAeTalH BOCIPOM3BECTH ITAIIbI IMo3naBarenbHbIE: omneita; HopMHUpPOBaHKE
KOHCTPYKTOPA M UX cOOpKH 1 OTBETUTH Ha o0bweyuednvlie — yMEHHE TOTOBHOCTH K
Ha3Ha4YeHHe. BOIIPOCHI. CaMOCTOSTENILHO BBIJICIATD U TPOJIOIDKEHUIO 00yUYeHNUs

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

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




Bxmouenue monymnst EV3. KomMmyHuKaTHBHBIE: n3beratb KOH(IMKTOB U
3anuce NporpaMmBsl U 3aIIycK UHUYUAMUBHOE COMPYOHUYLECME0 | HaXOIUTh BBIXOBI U3
€¢ Ha BBINIOJTHEHHE. — CTaBHUTh BOTIPOCHI, 00pAIIaThCsl | CHOPHBIX CHUTYaIHH

5 | CepBomoropsr EV3, cpaBHeHHE 1 | 3naHne mapaMeTpoB MOTOpa | 3@ IOMOUIBIO; IPOSABIATE becena,
MOTOPOB. MOIHOCTh U 1 UIX BIASHUE HAa paboTy aKTUBHOCTH BO B3aHMMOJEHCTBHH MIPaKTUKYM
TOYHOCTh MOTOpa. MexaHnKa MOJETH JUISL pEeLICHUS
MEXaHM3MOB ¥ MaIlH. Bus HwmeTts mpencraBinenue o KOMMYHUKAaTHBHBIX 33124
COEIMHEHU U nepenad U ux BHAX COSTUHEHUN U
CBOICTBA. nepenad.

6 | Coopka momenu poboTta 1o 2 | CnocoOHOCTh yJaImuxcs 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
MPOXO0XKICHUS 3aJaHHOTO TIPOXOXKICHNUS 3aJaHHOTO
paccTosiHusI. pacCTOSHHUS.
Tema 3. Jatuuxkun LEGO MINDSTORMS EV3 EDU u ux napamerpsl. (6 1)

7 | Jdatumk kacaHusA. YCTPOHCTBO 1 | YMenwue pemats 3a1a9u Ha PerynsituBHbIe: nianuposanue Cmbicnoobpasoganue — becena,

JlaT4YHKa. JBIDKCHHUE C — BBIOMpATh ACHCTBUS B a/IeKBaTHAs! MOTHUBALIUS MPaKTHKYM
[Ipaktukym. Pemenne 3aga4 Ha HCTIONIb30BAHHMEM JIaTINKA COOTBETCTBHH C MOCTABICHHOMN y4eOHOH NEeITeNBHOCTH.

JBIDKCHUE C HCIIOJIb30BAHUEM KacaHusl. 3a7a4eil U yCIOBHAMH €€ Hpascmeenno-amuueckas

JIaTYNKa KacaHMHs. peanu3aIym. opuenmayusi — yMEHHE

8 JlaTtumk nBera, pesKUMBI 1 3naHue BnusHuE npeamero | IlosnaBaresbHbIe: n3beraTh KOH(PJIUKTOB U WHAMBHIYAIbHBIH,
paboTsl aTtunka. Perenue Pa3HOTO I[BETA HA MOKA3aHUs | 0OujeyuedOHble — CAMOCTOATENBHO | HAXOJHUTh BBIXOIBI U3 coOpaHHast MOJIEb,
3a/1a4 Ha JBIDKEHUE C JaTYMKa OCBEICHHOCTH BBIIICTIATH U ()OPMYITUPOBATH CHOPHBIX CUTyaluit BBITTOJTHAIOMIAS
HCTIOJIB30BaHUEM JAaTUHKA MO3HABATENBHYIO LEb. IperonIaragMele

KoMMyHUKaTHBHBIE: JieficTBUS.

9 | YubTpa3ByKoBOil JaTUHK. 1 | 3nanue ocobeHHOCTEH UHUYUAMUBHOE COMPYOHULECTEO WHauBuayanbHbli,
Pemenue 3aga4 Ha JBUIKEHHE C paboThl JaT4nKa — CTaBHTb BOIPOCHI, 00pamaThCs cobpaHHast MOJIETb,
HCIIOJIb30BAHUEM JaTUHhKa YmMenue pemaTth 3a/1a4u Ha 3a [IOMOIIBIO; NIPOABIIAITH BBITTOJTHAROIIASA
paccTosiHus JBIDKEHUE C AKTHBHOCTb BO B3aUMOJICHCTBUM IpeJronaraeMele

HCIONb30BaHUEM JaTUHKa JUL penIeHus JiefcTBUS.
PacCTOSIHUS. KOMMYHUKATHUBHBIX 3a1a4

10 | I'mpockonmyecKuii JaTIUK. 1 | YMenwue pemars 3a/1auu Ha ynpasnenue KOMMYHUKayuei — becena,
WndpaxpacHsIii 1aTIuK, JIBHJKEHHE C aJICKBaTHO UCIIOJIB30BATh PE1b MIPaKTUKYyM
PEKHUM NPHOIIVIKEHHS, PEKIM HCIOJIb30BaHUEM AU INIAHUPOBAHUA W PETYJIALIMH
MasiKa. I'MPOCKONUYECKOTO JaTuhKa. | CBOCH IESATEIBHOCTH

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 | O6obumenue n [TpoBepounas padboTa
TeMe «3HaKOMCTBO ¢ poboTaMu CUCTEMAaTH3aIHsI OCHOBHBIX Ne 1
LEGO MINDSTORMS». TTOHATHH 1O TEME

Tema 4. OCHOBBI IPOrPAMMHPOBAHHUS H KOMIbIOTepHOIi Joruku (18 1)

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

Moxynsa. Coznanne BOCIIPOHU3BECTH STAITBI IUTAaHUPOBAHHUE - OTIPE/ICICHUE aZieKBaTHAas MOTHUBAIIUS MIPAaKTHKYM
TIPOTPaMMBEL. MIPOTPaMMHPOBAHUS U MOCJICIOBATEIILHOCTH y4e0HO NesATeTHHOCTH;

VY naneHne O6JI0KOB. OTBETHUTH Ha BOIPOCHI. MIPOMEKYTOUHBIX LIENeH C aKTyaJIM3anys CBEeICHIHA

BrImonHaeHue mporpamMmel. Y4eTOM KOHEYHOTO pe3yIbTaTa. W3 JTUYHOTO KH3HECHHOTO

CoxpaHeHUe U OTKPBITUE YMeHue ucnonbp3oBaTh ombITa; (HOPMHUPOBAHUE

MIPOrPaMMBEI. pa3jnyHble cpeacTBa TOTOBHOCTH K

14 | Cuerumk kacanuii. BerBieHnue 1 ‘VYMeHHe UCIIOIb30BaTh CaMOKOHTPOJIA (THEBHUK, MIPOJIOIHKEHUIO O0yUYEeHHS WunuBuayanbHbIN,
M0 TATYHUKAM. BETBJICHUS TIPU PEIICHUU MOPT(OITHO, TAOTHIIBI C IEJIBIO MOTYYECHHUS coOpaHHasi MOJICIIb,
MeTo b1 TPUHSTHS PEIICHUN 3a/1a4 Ha JBUKCHHE JIOCTHKEHUSI PE3YIbTaTOB, WHXEHEPHOTO BBITIOJTHSIOIIAS
poboToM. Mojienu noBeneHUs Oecema ¢ yunuTeNneM M T.1.). 00pa30BaHUs; OCBOCHHE Mpe/IrnoiaraeMbie
TIPH pa3HOOOpa3HBIX Ilo3nasamenvuvie YY/[: TUMUYHBIX CUTYaLUH JIEUCTBHUS.
CUTYaIHsX. VYwmenne MccnenoBanue yIpaBiIeHUS poOOTaMH.

15 | IIporpammHOe obecrieueHue 1 YMeHne UCII0Ib30BaTh HECJIOJKHBIX MPAKTUYECKUX Hpascmeenno-smuueckas | Becena,

EV3. IUKJIBI TIPH PEIICHUH 3371249 CUTYalUid, BBIABIKCHUE opuenmayusi — yMCHHE HNPaKTHKyM
OCHOBHOE OKHO Ha JBI)KCHUE TIPEIIOJI0KEeHUH, TOHMaHHe n30eraTh KOHPIUKTOB U

CBoiicTBa U CTPYKTypa HEO0OXOIMMOCTH WX MPOBEPKH HA | HAXOAWUTH BHIXOJBI U3

TPOEKTA. npaktuke. Mcnonb3oBaHue CIIOPHBIX CUTYaIUi

Pemrenue 3a1a4 Ha TBHKEHUE NPaKTHYECKUX U JIAOOPATOPHBIX

BJIOJIb CTOPOH KBaJipara. paboT, HECTIOKHBIX

Hcnonb3oBanre MUKIOB MPU SKCIIEPUMEHTOB JJIsI

pElIeHnH 3a]a4 Ha JIBM)KECHUE. JIOKA3aTEeNbCTBA BBIBUTaEMbIX

16 | IIporpammHbIe OJIOKH U 1 CriocoOHOCTh YJaIuXCst NPEIIONOKEHNI; OMCAHUE Becena,

MaJUTPBI IPOrPpaMMHUPOBAHHUS BOCIPOU3BECTH ITAIIbI PE3yIBTAaTOB 3TUX PabOT IPAKTUKYM
CrpanwuIa anmapaTHex c6opku u Kommynurxamuenvie YY/I:

Cpe,Z[CTB HpOl"paMMI/IpOBaHI/Iﬂ u YMGHI/IG OHpCI[eJ'IﬂTL HaI/I60J'I€€

PenaxTop koHTEHTa OTBETHUTH HAa BOIIPOCHI pallHOHAJIBHYIO

I/IHCTPYMCHTBI YUHUTENS. IIOCJIE€I0OBATCIIBHOCTD I[@ﬁCTBI/IfI

yCTpaHeHHe HEMNOJa10K. 110 KOJIJICKTUBHOMY BBITIOJTHEHUIO

IMepesanyck MOIyIst y4ebHoOM 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 TIbHOCTH. MperoiaracMble
rpaaycoB. Pacuer yrna TOBOPOTA. YMeHHe CaMOCTOSTEIIBHO JIEUCTBHUSL.
TIOBOPOTA. OIICHUBATDH CBOIO JICSTEIBHOCTh K




18 | Ucnonp30BaHUE HAKHETO 1 | YMenwue pemiats 3a1a4u Ha JIESITEJIbHOCTD YJICHOB NnnuBuayanbHbIH,
JIaTYMKa OCBEUICHHOCTH. JBUKEHHE C OCTAHOBKOM Ha | KOJJIEKTHUBA MOCPEACTBOM coOpaHHasi MOJICIb,
Pewenue 3a1a4y Ha IBUKEHUE C YEPHOH JIMHUU CPaBHEHMUS C AESITEIBHOCTHIO 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 U AUAJIOT AJIS1 BBIPAXKEHUS U
JIaTYMKa OCBEUIEHHOCTH. JINHUH JI0Ka3aTeNNbCTBA CBOEH TOUKU

20 | IIporpaMMupoBaHHe MOIYIIEH. 1 | YMenwue pemats 3a1a4u Ha 3peHHUs. Becena,

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

21 | CopeBHoBaHue poOOTOB Ha 1 | O6oGuenue u CopeBHOBaHUE
TECTOBOM IT0JIE. 3a4eT BpEMEHHU CUCTeMAaTHU3aIHsI OCHOBHBIX poboToB
1 KOJIMYECTBA ONIHUOOK TOHATHH 10 TeMe «OCHOBBI

MIPOTPAMMHPOBAHHSI
Tema 5. IIpakTHKYM 10 cOOpPKe poGOTH3MPOBaHHBIX cucTeM (16 v)

22 | V3mepeHne OCBEIICHHOCTH. 1 | 3uaHue Ha3HAYEHHUS U Pezynamuenvie YY/I: DopmupoBaHUE HOHITHUS becena,
OrnpeneneHue LBETOB. OCHOBHBIX PEXKHMOB pabOTHl | ITAHHPOBAHHE - ONPEACIICHIE CBSI3M Pa3IU4HbIX MPaKTUKYM
PacnoznaBanue 1BeTOB. JlaTYMKa LBETa MOCJIEJOBATEIBHOCTH SIBIIGHUH, TIPOLIECCOB,

Hcnonp30BaHne KOHCTPYKTOpa MIPOMEKYTOUHBIX LIEEH ¢ 00BEKTOB;
B KaUeCTBE Y4ETOM KOHEUHOTO pe3yibTarta. aKTyaJIM3alysl CBeIeHUI
UQPPOBOH TaOOPATOPHUH. YMEHHE BHOCUTH HEOOXOIUMBIC U3 JTUYHOTO KMU3HEHHOT O

23 | U3mepeHne pacCTOSHUMA 10 1 | 3HaHMe Ha3HAYCHHE U JIOTIONTHEHUS 1 I3MEHEHHMS B XO/Ie | OmbITa WHpopMannoHHOW | Becena,
00BEKTOB. OCHOBHBIX PEXKHFMOB pabOTHl | PEIIEHMS 3a1ay. JIeSATENbHOCTH, MPaKTUKYM
CKaHMPOBAaHUE MECTHOCTH. YJIBTPa3BYKOBOTO JIaTYHKA. Ho3nasamenvusie YY/[: OCBOEHHUE TUITMYHBIX

24 | Cuna. ITiedo cuibl. 1 | Ymenwue BoimonuaTh pacuetsl | POPMUPOBaHHE CHCTEMHOIO CHUTYaIlMH{ yIPaBIEHHUS] Becena,
ITonpemusrit kpaH. CueTdnk IIpHA KOHCTPYUPOBAHUU MBIIJIEHHUSI — CIOCOOHOCTD K poGoTamu, BKITIOYast MIPAKTUKYM
060poToB. CKOPOCTH BpalleHus] [0JJbEMHOTO KpaHa. PacCMOTPEHHUIO ¥ OTIUCAHUIO U(pPOBYIO OBITOBYIO
CEepBOMOTOpA. MOIIHOCTD. 00BEKTOB, ABJICHUH, IPOIIECCOB 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 yMeHI/Iﬁ B HOBYIO CUTYallUlO I JACATCIbHOCTD, B HeﬁCTBHﬂ.

Taiimep. petieHus npooieM, YaCTHOCTH, NPHU
KOMOWHHUPOBATH N3BECTHBIC BBITIOJTHEHUH YI€OHBIX

26 | JIBmkeHHUe 1Mo 3aMKHYTOH Hamnucanue nporpammsl st | CPEACTBA I HOBOTO PEHICHNA 3a/IaHHH, B TOM YHCIIE WnnuBuayanbHbIH,
TpaekTopuu. Pemenue 3a1a4y Ha JIBUJKEHHMSI 110 KpYTY 4epe3 npo0iem; IIPOEKTOB. coOpaHHast MOJICIb,
KPUBOJIMHEWHOE JBUKEHUE. MEHIO KOHTpOJIIEpa. 3ammycK Kommynurxamuenvie YY/1: BBITIOJIHSIOILIAS

U OTJIaJIKa IIPOTPAMMEIL.. YMeHue onpezenath Hauboee MPEIOJIaraeMple

palrOHAJIbHYIO

IEUCTBHS.




27 | KoHcTpyHnpoBaHue Moenen Hamucanue nporpamMmsl Uit | TOCIEI0BATEIILHOCTD IEHCTBUI NnnuBuayanbHbIH,
POOOTOB IS pEIICHUS 3a/1a4 C JBUKECHHUS TI0 KOHTYPY 10 KOJUIEKTUBHOMY BBITIOIHEHUIO coOpaHHasi MOJICIb,
HCIIOJI30BAHMEM HECKOJIBKHX TpeyToJIbHUKA, KBaIpaTa. y4eOHo# 3amaun (III1aH, BBITTOJTHSOIIAS
pa3HBIX BUIOB JaTYHKOB. Po0oT, 3anmnchIBaOIIHIA AITOPHUTM, MOAYJIH H T.1.), @ MIpeIoIaraeMbIe

TPACKTOPHUIO ABIKCHHS U TaKXKe aZicKBaTHO OILCHUBATh U JICHCTBHSL.
IIOTOM TOYHO €& MIPUMEHSTH CBOU CLIOCOOHOCTH B
BOCIPOU3BOJSIINN KOJUIEKTUBHOH JEITEILHOCTH.

28 | Pemenue 3amay Ha BEIXOL U3 Co3manne ¥ oTiIagKa YMenne caMoCTOATEILHO WnnuBuayansHBIN,
nabupuaTa. OTpaHIYCHHOE MIPOTPaMMBI [T ABIKCHHS OLICHUBATD CBOIO JEATENBHOCTD U coOpaHHast MOJIEIb,
JIBHDKCHHE. po0oTa BHYTpHY MOMCIICHHS JIeATEeIILHOCTh YJICHOB BBITIOJTHSOIIAS

M CaMOCTOSITEIbHO KOJUICKTHBA MOCPEIICTBOM MpeIrnoiaraeMbie
OruOAIOIIET0 MPEMsATCTBHUS. CpPaBHEHHUS C ACSITEIbHOCTHIO JICUCTBUSL.

29 | IIposepounas padota Ne2 1o O0o61enue u ApYTruX. [TpoBepounas paboTa
TeMe «Buabl IBHKEHUN cUCTEMAaTH3aIys OCHOBHBIX YMeHue 1cnons3o0BaTh No2
poGOTOBY NOHATHI 110 TeMe «Bup UHPOPMALIUIO C yIETOM

,E[BI/DKGHI/Iﬁ p060TOB» OTHUYCCKUX U MTPABOBLIX HOPM.
6. TBopueckue nmpoekTHbIE padoThl 1 copeBHOBaHUA(10 1)

30 | Pabota Hanm mpoekTaMu YMeHHe COCTaBIATh IUIaH PeryasituBHble: yenenonaeanue | Camoonpedene- CopeBHOBaHUS
«JIBmKkeHue 1Mo 3aJaHHON JEHCTBUH [T penIeHUs — IIpeoOpa3oBEIBATh HUe — CAMOCTOSTEIIBHOCTD
TPaeKTOPHUI, CJIOKHOM 3a1a4uu MIPAKTUIECKYIO 3a/1a9y U JTUYHAs
«KerenppuHry. B 00pa30BaTENbHYIO; KOHMPOb U | OTBETCTBEHHOCTD 32 CBOU
[IpaBuia copeBHOBaHUIA. CAMOKOHMPOJIb — UCTIOTB30BaTh MOCTYTIKH.

31 | CopeBHOBaHHE POOOTOB Ha YMeHHe COCTaBIATh IUIaH YCTaHOBJIEHHBIE MTPABHIIA Cmbicnoobpasoganue — CopeBHOBaHUS
TECTOBOM I10JI€. 3a4ET BpEMEHU JENCTBUI ISl peleHus IMo3HaBareabHbIE: 00U)C CaMOOIICHKA Ha OCHOBE
1 KOJIMYECTBA OIIHOOK CJIOKHOH 3aJa4uu yuebHble — TBOPUECKOE PEIICHNE | KPUTEPHEB YCIEIIHOCTU

KOHCTPYHpPOBaHUs poboTa y4eOHBIX M MPAKTUYECKUX 3a/1a4: | y4eOHOH AeITeIbHOCTU

32 | KoHcTpyupoBaHue Pa3paboTka cOOCTBEHHBIX YMEHHE MOTMBMPOBAHHO Hpaecmeenno-omuueckan | Pemenue 3anad (MH.
cOOCTBEHHON MoJieNn poboTa MOJIeJIel B rpynnax. OTKa3bIBaThCs OT 00pasIia, opuenmayus — HaBbIKH U TPYHI)

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

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

npoekta «MoH YHUKaJIbHBIN
poboT»

(hopMyIHpOBaTH COOCTBEHHOE
MHEHHE U [TO3UIHUIO

Peseps (1 9)




