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floqcHfireJrbHafl 3arrrlcKa

,{onolnnreJrbHas o6rueo6pa3oBareJrbHar rrporpaMMa no po6ororexuure
oprleHTr.rpoBaHa Ha rpynny yqaruuxc.s 4-6 xnaccon cpe,uHeft o6rueo6pa.:oBareJlbHoft urxolu.
O6reu [porpaMMbr B rracax: uporpaMMa paccqr.rraHa na 1 rog o6yueuun,36 HeAeJIb, 9 Mecquen.

Colepxanrre AorronHureltnofi o6rueo6pa3oBareJrbHofi nporpaMMbl olpeAenterct
B paMKax HayqHo-Texnuqecxoft HarIpaBJIeHHocrIa.

llporparvrrvra <Po6ororexHr4Ka) Ha ocHoBe nrarSopurt LEGO MINDSTORMS
Education EV3 c ucnoJrb3oBaHpreM anropcxofi nporpaMMu JI.IO. OecgHlaura4 [,.H.
Oncauuqrufi, A.A. OecqHpruxufi <Kypc rporpaMMl4poBaHl4t po6ora EV3 B cpeAe

LegoMindstormsEV3>.
I4cnorssoBaHr4e KoHcrpyKropa LEGO EV3 no3BoJlter co3Aarb yHl4KanbHylo

o$pasonareJrbHyro cpeAy, Koropafl cuoco6crnyer pa3BLITI{Io LIHXeHepHoro,

KoHcrpyKropcKoro MburrJreHur. B npouecce pa6orsr c LEGO EV3 yueriuru npuo6peralor
orrbrr perueHr.rr KaK Tr.rrroBbrx, TaK u ueura6lousrtx 3aras no KoHcrpyIapoBaHHIo,

rrporpaMMr{poBaHr4ro, 96opy AaHHbrx. Kpovre roro, pa6ora B KoMaHAe cnoco6crByer
(f oprvrnponaHr4ro yMeHr.rs esani\,roAeftcrBoBarb c coyqeHpIKaMIr, $opuynupoBarb,
aHaJIU3LrpOBaTb, KpI4TI4qeCKI,I OIIeHI{BaTb, OTCTaHBaTb CBOI{ UIeyI.

LEGO EV3 o6ecne.runaer npocrory nprz c6opxe HaqarbHblx trloAelefi, qro

rro3BoJrfler yrreHuKaM noryr{r.rrb pe3ynbrar B npeAenax oAHofo unl4 napbl ypoKoB. vI npu
groM Bo3Mox{Hocrtr B I,r3MeHeHLrr4 MoAeJrefi u npofpaMM - oqeHb IJII{poKI4e, u raxofi
IIoAXOA rrO3BOJrreT yr{auluMcf, ycJroxHsTb MoAeJIb Lr IIpofpaMMy, nposBnsTb

caMocrorreJrbHocrb B H3yqeHr.rr4 TeMbr. llporparuruuoe o6ecneqeuue LEGO
MINDSTORMS Education EV3 o6raAaer oqeHb rxr.rpoKI4MI4 Bo3MoxHocrtMl{, B

qacrHocrrl, no3BoJrrer Becrr.r pa6ouyro rerpaAb r4 npeAcraBJlflTb cBola npoeKTbl npflMo B

cpeAe rporpaMMuoro o6ecreqeHI,Is LEGO EV3.
Anrya;rsnocrb AaHHoft nporpauMbr cBr3aHa c oAuoft Lr3 BaxHbIX npo6nerr,r s Poccuu:

HeAocraroqrias o6ecrrerreHHocrb lrHx<eHepHbrMl,r KaApaMH u ttusxufi. craryc 14HxeHepHoro

o6pasonauu.a. Cefiqac ueo6xoAnruro Becrr,r notryntpu3auLIrc npoSeccnu IzHx<eHepa.

IzlHrencueHoe r{crroJrb3oBaHr4e po6oron n 6ury, Ha rrpol{3BoAcrBe Ia [oJIe 6ox tpe6yer,
.{ro6rr noJrb3oBareJrpr o6tararu coBpeMeHHbrMH 3raH:aflv.u e o6racrz ynpaBJleHllfl

po6orauu, qro rro3BoJrr4T pa3Br4Barb HoBbre, yMHbre, 6e:onacsue u 6olee [poABI4HyrbIe
aBToMarr43r4poBaHHbre cr4creMbr. Heo6xoAr4Mo rrpr.rBuBarb I4HTepec yqaull4xcs x o6lacru
poOororexHr.rKrr 14 aBToMaru3 LIpo BaH H bIX cI4 creM.

ffeAaroruqecKafl qenecoo6pasHocru.l4croJrb3oBaHI,Ie KoHcrpyKropa LEGO EV3
rro3BoJrrer co3Aarb yHr.rKanbHyro o6pasonarenbHylo cpeAy, Koropat cnoco6crnyer
pa3Br{Turo uHxeHepuoro, KoHcrpyKTopcKoro MbIIuJIeHHr. B npouecce pa6oru c LEGO
EV3 yueuuxu npuo6peraror orrbrr perueHr4fl KaK TLrnoBbIX, TaK u ueura6loHHblx 3aAaq no
KoHcrpyupoBaHlrre, [porpaMM]rpoBaHuro, c6opy AaHHIIX. Kporrae rofo, pabora B KoMaHAe

cuoco6crnyer QoprtruponaHr.rro yMeHr{f, ssauN4oAeficrBoBarb c coyqeHLIKaMH,

(foprr,rylupoBarb, aHanr.r3rrpoBarb, Kpr.rrr4qecKr{ oueHuBarb, orcral4Barb cBoI,I uEev.

Ile.ns:
Passurue r{HTepeca uKonbHI{KoB K TexHI4Ke 14 TexHI,IqecKoMy rBopr{ecrBy.
3a.qaqu:

O6yuanu4ue:
. flogHaKoMrlrb co cpegofi rporpaMM:apoBatvrs EV3;
. flogHaKoMt4Tb c rrpaKTr4qecKnM ocBoeHI4eM rexsolorufi

npoeKTfipoBaHr4fl, Mo.{eJrr4poBaHr.rr v r.r3roroBJIeHI,Ifl npocrefturux rexHI,IqecKI{x

uoaerefi
. llpoeKTrrpoBaHue po6oroB r{ nporpaMMl4poBaHre ux Aeitctsuir



. HayqI{TbCg npllMeHflTb Ha IIpaKTHKe 3HaHI/'fl, nonyIIeHHbIe Ha

KpyxKe.
. PaclullpeHlle o6lacru sua:nuf4 o npo(peccurx;
Paseuearcu4ue:
. ButBlarb kr pa3BLITb npl4poAHble 3aAarKu vl

rroMoralolune Aocrllt{b ycnexa B TexHLIqecKoM TBOpqecTBe;

cnoco6nocrn Aetefi,

. PagBr{Barb rBopqecKpre cloco6uocrl,{ u noflar{ecKoe MbIIuJIeHI4e

o IIoBbIIIIaTbo6utufiI4HTeJIJIeKTyallnsrftypoBeHbnoApocT6oB;
r p&3BlrBaTb KOMMyHr4KaTr.rBHbre cnoco6nocru KaxAoro pe6eura c

y.r€ror'r ero ltHILrBvrIyaJIbHocrI4, HaytII,ITb o6nlenuro B KOJIJI9KTI'IB9 u c

KOJrJreKTlrBoM, peanI43OBaTb nOtpe6HOCru pe6m A COAePxaTeiIbHOM u

pa3BHBalouIeM AOCyre.
BocnumamenbHde:
o rrpuBr4BaTb rryBcTBO .UO6pOro tr MlInocepAHOfO OTHOIIIeHHT K

oKpyxarcqeMy Hac Mupy;
o BOCIILITbIBaTb qyBcTBO oTBeTcTBeHHOCTId' AI{CIII4IJIUHbI Lr

BHI4MATCJIbHOfO OTHOIIIEHI4fl K JIIOATM;

Vqe6urte
KoH(bepeHUI,Iu.

OcHoeHrte MeroAbt n QoPust:
JISKUI{LI, npaKTI4r{eCKI4e pa6OTbI, COp9BHOBAHI fl,, MI4KpOIACCJIeAOBaHI4e' I'IfpbI'

3ru $oprurbl BoBJIeKaror Aerefi s
cO6CTBCHHbIC NO3HABATCJIbHbIE HABbIKI4'

[paKTI,IqeCKyIo AeqreJlbHocrb' no3BOJItrOT pa3BI4Tb

(Doprvra o6yveuua: oqHat.
pexuvr 3aHsrLr1r: 1 roa o6y.{ ellfl,;2 pasaB HeAeJIIo, oAI,IH pa3 B HeAenIo uo 2 yue6urtx

qaca, BTopoft pas n HeAenlO 2,5 yue|uvtx qaca c nepepblBoM MeXAy 3aqflTuflMvr 10 rrauuyr'

AonorurureJlbHarl o6qeo6pa:oBaTeJlbHaJl nporpaMMa no po6orotexnure

lpeAHa3HarreHa Anr yqarur4xcr 11-13 ner (urecrarlaccHl4KoB, ceMr{KJlaccuuroa) n paccql'ITaHa

Ha 162 qaca B roA npI,I 4,5 uaconofi seAelrsoft Harpysxe fpynnoBblx sa1stufi"

IIlanuPYeMbIe Pe3YJrbrarbl :

Irluerr o6uue npeAcTaBneHr4tr o 3HaqeHI4e po6oTOB B XLI3HI4 qeJIoBeKa.

3sart [paBlrJra pa6orbr c KoHcrpyKTopoM. 3Hanue IIoHflTLIt aJIropI'ITMa'

r{CnOJIHLITens anr6pI..ITMa, cplCTeMbI KoMaHA I{CilonHl4renr (CKI'I)'

Irlvert o6ruee [peAcraBneHr4e o cpeAe npofpaMMr4poBaHl{fl MOAyJI', OCHOBHbIX

6roxax.
3narr cocraBHbre qacrr,r yHr4BepcanbHoro KoMrIJIeKra LEGO MINDSTORMS EV3

EDU u ux Qyuxuufi.
BocnpollsBoAI'ITb grarlbl c6opxlE.

3uarr Ha3HarIeHHe KHoIIoK uroayna EV3.
Yuerr cocTaBJrsTr npocrefiuyrc [porpaMMy no IxaoJIOHy, coxpaHtTb I4 3aIIyCKaTb

nporpaMMy Ha BbInonHeHI4e'
Vuesue ucIIoJIb3oBarb BerBJIeHvfl v uI4KJIrI flpu pelxeHvv 3aIa'r Ha ABil xeHl4e'

BocnpousBoAr.rrb STanbr fipofpaMMr,rpoBaHI4t I{ BbInoJIHqrb pacrrer yrna rloBopora'

yuerr'peurarb 3aAaqr.r Ha ABr{xeHr4e c ocraHoBKoit sa qepHoft ItPrHLru, BAoJIb

qepHofi Itvrrvru.
3narr Ha3Har{eHr4e r4 ocHoBHbre pexr.rMrt pa6oru Aarr-II4Ka IIBera, ynbrpa3ByKoBoro

Aarql4Ka.
yuerr BbrrroJrHrrb pacr{erbr rrpr,r KoHcrpyI,IpoBaHI4u pa3nvrrHbIX MoAeneft po6oron'

Yue6 III4caTb nporpaMMbl Anfl ABI4xeHI'Ifl no Kpyry qepe3 MeHIO KoHTpOJInepa' no

KOHTypy TpeyIonbHI,IKa,. KBaA paTa, BHyTplI IIOMeIIIeHIiq LI CaMOCTO'sTeJIbHo Oru6arOUerO

npenf,TCTBI4t.
Paspa6arsteatl co6crBeHHbIe MoAeJII4 B rpynnax'



llporpauul4poBaHlle MoAerIu B rpyrrax

ilolne.uenue nroron pa6oru [poxoArlr n Soprr,re o6utecreeHuofi npereHTaul'Ild

(nucranxa, non*ypa1. Vtu"tta , KoHKypcax rexHu'iecxqfi HanpaBneHHocTLI' o6uen

orrbITOM C ApyfI'IMId IIIKOJIaMH'



Coaepxauue rporpaMMbl

BneAeuue (2 q.)
3uaroMcreo c MrdpoM Lego. Ilctopwt co3AaHI{s u pa3Burl4q KoMIIaHI4I'I Lego.

BeeAeHue B IIpeAMer. I4syuenue Marepllalruofi qacrn Kypca.

Irlircrpyrrax no rexHr.rKe 6esonacHocru. C6opKa oIIbITHoft tvtoAenu.

KoucrpyupoBaHlre (aS u.)
Koncrpyrapouarre noJrrdroHa. 3HaroN{creo c trporpaMMI4poBaHI{eM. Hauucasue

upocreftuero anropr4TMa r,r ero 3a[ycK. flptttrreueul4e anropurMa I4 MoAenI4 Ha IIoJII4roHe'

floeropenr4e r,r3yqeHr{ofo. Passurue MoAenI{ u c6opr<a 6olee cJIoxHbIX trloAelefi.

IlporpavruupoBaHrre (42 u,)
L1c-ropux co31aHyrfr s3brKa LabView. BtEsya.nrurte s3bIKI4 lrporpaMMupoBalJufl

PasAenH [porpaMMbr, ypoBHrd cJroxHocrl4. 3HaroN{crso c RCX. I'InSparpacurtfi
nepeAarr{Hx. Ilepelaira nporpaMMbr. 3anycx nporpaMMbl. KouauAu BI'I3yaJIbHoro t3blKa

uporpaMM:apoBanl.fl LabView. I,I:yueuue Orsa HHcrpyMeHros. I,lso6paxeHl'Ie KoMaHA B

nporpaMMe r{ Ha cxerue.Pa6ora c [rdKTofpaMMaMI4, coeAI,IHeHI4e KoMaHA. 3narovcrBo c

KOMaHAaMpT: 3anycrr,r Morop BnepeA; BKJrrorII4 IaMnOLIKy; XAId; 3AilyCTLr MOTOp Ha3AA; CTOTI.

Orpa6orra cocraBJreHr.rr npocrefirueft nporpaMMbl no ua6noHy, [epeAaql4 vr 3a[ycKa

rporpaMMbL
CocraereHr4e nporpaMMbr. C6opxa MoAenl{ c 14cnoJlb3oBaH14eM Moropa. CocraereHue

nporpaMMbr, nepeAatra, AeMoHcrpaur4s. C6opxa MoAenu c I,IcIIoJIb3oBaHI'Ie JIaMrIot{KIl'

CocrasreHqe nporpaMMbr, nepeAaqa, IeMoHcrpauus. JIuuefi,nas u uldKruqecKas rlporpaMMa'

CocrasreHue IIporpaMMbr c 14cIroJrb3oBaHLIeM IIapaMerpoB, 3aUI,IKJII4BaHI'Ie nporpaMMbI.

3na1oNrcrso c Aarrrr4KaMr.r. Vclonue, yclonurtft nepexoA. .{aruur KaQaHufl (3uaroucrno c

KoMaHAaMlr: xApr Haxaro, xAr4 orxaro, KoJILIqecrBo Haxarnft). [arunK ocBeuleHHocrl4

(,{aruux ocBeIIIeHHocru. Blusslre npeAMeroB pa3Horo UBera Ha IIoKa3aHHt Aarr{I4Ka

ocBeUIeHHOcTI4. 3HaxoNactsg c KOMaHAaM14: XAH TeMHee, XAII cnerlee).
llpoercruaq AeflTeflbHocrb B rpyrrax (52 q.)

Paspa6orra co6creeHHbrx rrloAelefi B rpynIIax, noAroToBKa K Mepoilpl4flTl.IsM,

cu"sa"nrrr c JIE|O. Bsrpa6orxa u yrBepxAeuI4e reMbl, B paMxax roropoft 6yaer

peanr{3oBbrBarbcr npoeKT. KoucrpyapoBaH14e MoAeJI14, ee trporpaMM!IpoBaHI'Ie rpynnofi
paspa6otugKoB. IlpeseHraUgfl MoAenefi . Bllcrasxu. CopenHoBaHIlt.

B pe3yJrbrare Ir3yqeHI,Is Kypca yqaluuecfl 6yayr:
:narr/uonuuarr
l. ponb r4,Mecro po6ororexHr4Kr.r B xr{3HH coBpeMeHHoro ooulecrBa;

2. ocHoBHbIe cBeAeHr.re r43 lrcroprzr4 pa3BI4TI4r po6ororexHl4Kl4 s Poccuu I4 MLIpe;

3. ocHoBHbrx rroHflTprs po6ororexHr4Kr4, ocHoBHbIe rexHI,IqecKI'Ie repMI4HbI,

cBfi 3aHHbIe c npoqeccaMll KoHcTpyIdpoBaHLIq u nporpaMMl'IpoBaHux po6oton ;

4. rrpaBr{Jra r4 Mepbr 6esonacnocrn npr.r pa6ote c gJIeKTpoI4HcrpyMeHTaMI'I;

5. o6ruee ycrpoftctno I4 npl4Hutlnlt Aeftcrnux po6oron;
6. ocHoBHbIe xapaKTepI,IcrI'IKI4 ocHoBHrIX KJIaccoB po6oroe;

7. o6ruyro MeToAr4Ky pacqeTa ocHoBHbrx Kr.rHeMaTr.rqecKHX CXeM;

8. nopflAoK orbrcKaHr,rf, Her{cnpansocreft B pa3nnqHblx po6oru:upoBaHHblx

C14CTEMAX;

9. MeroAprKy rrpoBepKr{ pa6orocnoco6socru orAenbHblx y3lloB u Aeralefi;
10. ocHoBbI norynspHblx s3bIKoB [porpaMMprpoeauur';
1 1. npaBnna rexHlrKr.r 6egonacsocru nprl pa6ore s xa6uHere ocHauIeHHbIN

orexrpoo6opyAo BaHLI eM ;

12. ocHoBHbre 3aKoHbr oneKTprrqecKr4x rleneft, npanula 6esonacHocrll upra pa6ore

c 3neKTpI4qecKI,IMI,I UeIIflM14, OCHOBHbIe paAI4OSneKTpOHHbIe KOMnOHeHTbI;



13. onpeAeneHHfl po6ororexHr.rqecxoro ycrpoftctBa, sau6oree paclpocrpaHeHHble
cvrya\vr, B Koropbrx npr{Meusrorcr po6oru;

14. r,rMerb [peAcraBJreHur o nepcneKTr{Bax pa3Br4rua po6ororexHuKu, ocHoBHbIe
KOMrrOHeHTbr [pofpaMMHbrx cpeA;

15. ocHoBubre npr4Huunbr KoMrrbr.orepHQro ynpaBneHr{r, Ha3Har{eHue a IIpI{HIII4nbI
pa6oru uBeroBoro, ynbrpa3ByKoBofo larr{rdKa, AarqI4Ka KacaleLrfl,, pa3nl{tIHbIX

r.rcnoJrHr.rreJrbHbrx ycrpofi ctn ;
16. pa3n14r{Hbre cuoco6rr nepeAaqr.r MexaHLrqecKoro no3geftctnur, pa3JII,IqHble

BLrAbr IUaCCI{, BI4AbI II Ha3Har{eHr.re M9XaHLIT{eCKI4X 3aXBaTOB;

YMETb
1. co6uparu upocrefiurue MoAenI4 c ucIIoJIb3oBaHI{eM EV3;
2. caMocrorreJrbuo npoeKTupoBarb u co6uparr Lr3 foroBblx retalefi,

MaHr.rfiynrropbr n po6oron pa3nr,rqHoro Ha3HaqeHI4fl ;

3. ucnoJrb3oBarb r.nn rporpaMMlrpoBaHr4s Mr4KpoKoMnblorep EV3
(nporparnrvrupoBarb Ha rHcrIJIee EV3)

4. BnaAerb ocHoBHbrMr4 HaBbrKaMr.r pa6oru B Bll3yalrsofi cpeAe

nporpaMMvrpoBatufl., rrporpaMMupoBarb co6pauurre KoHcrpyKuI4LI noA 3aAaqI,I Har{aJlbHoro
ypoBHr cfloxHocrl{;

5. paspa6aurBarb lr 3anr4cbrBarb B eu:yaruuofi cpeAe nporpaMMplpoBaHllt
Tr4rroBbre ynpaBneHr4r po6orou

6. nonb3oBarbcs KoMrrbrcTepoM, rrporpaMMHbrMpr rrpoAyKTaMn, neo6xoAI,IMbIMI4

4nx o6yueHr{s npofpaMMe;
7. no.u6nparr seo6xoArErvrbre Aarr{r4Kr,r r4 HcnoJrHr{TeJrbHbre ycrpoftcrna, co6tlpau

upocrefiuue ycrpoftcrBa c oAHLTM r,rJrr4 HecKoJrbKr{Mr{ AarqHKaMu, co6uparr rI orJlaxaBarb
KoHcrpyKrluu 6asoerrx po6oron

8. npaBr4nbHo nu6upau Br4r [epeAaqr.r MexaHr{rrecxofo sosAeficrel4s nrfl
pa3nntrHbrx rexur.rqecKux cr4Tya\uft, co6uparr .ueficreyrorur4e MoAelra po6oroB, a raKxe ux
ocHoBHbre y3nbr u cHcTeMbI

9. Becrr4 r4HAHBr4AyaJrbHbre u rpyflnoBbre prccJreAoBareJlbcKuepa6oru.

O6ur*re yue6nrre yMeHr.rfl, HaBbrKr{ lr cnocoOu AesreJlbHocrlr
IIo:nasareJrbHas,rIeff TeJIb Hocrb
IrlcnorusoBaHr4e rJtfl no3HaHHr oKpyxarcurero MI4pa pa3nI4r{HbIX MeroAoB

(ua6lroAesne, u3MepeHrie, onbrr, 3KcnepuMeHT, MoAeJIVpoBaHI4e v Ap.). OnpeAereuue
crpyxryplr o6rexra flo3HaHlrfl, rroncK rd BbrAeJreHrre 3HaqlrMrrx SynxuuoHaJlbHblx cesgeft ll
orHorueHr.rfi rvreN4y qacrrMr.r ueJroro. Vrr,reuue pa3AeJrtrb npoqeccbl Ha srarlbl, 3BeHb.s;

BbrAeneHI4e xapaKTepHbrx rrpHqI4 HH o - cneAcrBeHHbIX c es: e[.
Onpe4eleHr4e aAeKBarHbrx cnoco6os perxeHr4s yue6uoi 3ara.r.n Ha ocHoBe 3aAaHHbIX

anropuTMoB. Kou6nnupoBaHr,re r43BecrHbrx anfoprrrMoB AerreJlbHocrl4 B cI{TyaIrLIf,x, He

rrpeAnonararorJlr.rx craHAapTHoe IIpI4M eHeH14 e oAHof o 143 H[IX.

CpanHenue, corocraBJreHl4e, rlaccu$uxarJr4fl, paHxzpoBauue o6teKToB IIo oAHoMy
prrLr HecKoJIbKI,rM [peAJrox(eHHbrM ocHoBaHr.r.f,M, KpI{TepI4tM. Ytr,teuue pa3nLlqarb $arcr,
MHeHHe,,4oKa3arenbcrBo, rHnore3y, aKcuoMy.

I4ccreAosaHlIe HecJroxHbrx npaKTI,IqecKr.rx cr4Tyauufi, eltAnuxeH14e npeAnoJloxeuuit,
noHr4MaHr4e seo6xoAr4Mocrr4 HX npoBepKr{ Ha rrpaKrl4Ke. IrlcnolrsoBaHlle npaKTuqecKutx 14

la6oparopnux pa6or, HecJroxHbrx gKcnepr.rMeHToB r,nfl AoKa3areJlbcrBa BIIABI,ITaeMbIX

rrpeAnonox euui.t; on14 caH LIe p e3ynbraro B orl{x pa6or.
Tnopuecxoe perxeHr4e yue6Hux r4 npaKTuqecKnx 3aAaq: yMeHue MorIiBI,IpoBaHHo

orKa3brBarbc.fi or o6pa3ua, r4cKarb opr4rHHanbHbIe peueHat; caMocrosreJlbHoe BbIIoJIHeHLIe

pa3JrlrqHbrx rBopqecxux pa6or; yqacrl4e B npoeKTHoft AesrelbHocrl'I.



lln Q o p u a urr o HH o - Ko M My H Ir Karlr B H a fl A esr eJI b H o crb
AAernarnoe Bocnprr.f,Tlre ycrHofi per{r4 u cnoco6socru nepeAaBarb coAepxaHlle

npocnyuaHHoro TeKcTa B cxaToM r4rrr4 pa3BepHyToM BI{Ae B COOTBeTCTBTTVT C Uenb}o
yve6uoro 3aAaHI,Is.

OcosHaHHoe 6euoe r{TeHue reKcroB pa3nr,rr{Hbrx crurefi u xaHpoB, npoBeAeHl4e

un$oprr,raulroHHo-cMBrcroBoro aua:l.u3a reKcra. IrlcnorrgoBaHl{e pa3JII,IqHbIX BTIAoB qreHlr{

(o:uarounreJrbHoe, npocMorpoBoe, noucKoBoe 14 rp.).
BlaAenue MoHoJroru.{ecxoft u rvailorur.recxofi per{blo. Yuenue Bcrynarb B peqeBoe

o6rueHue, yiracrBoBarb B Ar4anore (nouuuarr roqKy 3peHl4t co6eceAuura, [pll3HaBarb
npaBo Ha r,rHoe rvrHeuue). Cos.4aHue [prcbMeHHbrx BblcKa3unauuft, aAeKBarHo neperarcuux
npocJryuaHHyro H npoqprraHHyro nu(poprraauuro c 3aAassofi crerleHblo cBepHyrocrn (rparro,
nrr6opovuo, noluo). Cocraereur,re [JraHa, Te3r,rcoB, KoHcrIeKTa. IlpraneAeuue flplaMepoB,

no46op apryMeHTon, QoprrrynapoBaHr4e BbrBoAoB. Orpaxeuue B ycrHoit uttu nncsveuHofi

Soprrae pe3ynbraron cnoefi AetreJlbHocrl4.
Yuenue nepe$pa:upoBarb MbrcJrb (o6rxcurrb (LrHbIM14 clonantu>). Bu6op u

I,rcnoJIb3oBaHHe Bblpa3r,rrenbHblx cpeAcrB t3blKa u 3HaKoBbIX ctlcreM (rexcr, ta6nu\a,
cxeMa, ayAlroBrd3yalrriglfi pflr,vr Ap.) s coorBercrBtrpr c KoMMyHLIKarusHofi 3aAaqeft, cQepofi
14 cr4Ty a\uefi o6uleuus.

IrlcnorssoBaHr.re AJrs pelneHLrfl n03HaBarerbHbIX u KoMMyHI,IKaTI{BHbIX 3a\aq
pa3nr4trHbrx r4croqHI4Koe uuSopr',r arJvrvr, BKJrIoqat gHuLIKnotr ervrv, cJIoBapu, I4urepHer-
pecypcbl H Apyrlle 6aglt AaHnsIx.

PeS;rencuBHar Aefl TeJIbHocrb
carrlocrosTeJrbHaf, opraHH3auHr yue6uofi AesreJrbHocTH (noctauonxa ueJIh?

rrJraHr{poBaHr{e, olpeAeJIeHue orrrr.rMaJrbHofo cooTHoIIIeH14t Uenrl vt cpeAcTB vr Ap.).
BlaAeuue HaBbrKaMr4 KoHTpons u oueHKr.r ceoefi AeqrerbHocru, yMeHI4eM npeABtlAerb

Bo3MoxHbre rrocJreAcrBur cBor.rx .ueficrsufi. flovcr v ycrpaHeHl4e [pI4qI{H Bo3HI{KIUI'IX

TpyAHocrefi. OuenraeaHrle cBoux yue6uslx Aocrl4xeHI4fi, noseAeHvIfl, qepr cBoeft lu'rHoctlt,
cBoefo Susu.recxoro H sMorlr{oHaJrbuoro cocrorHl4.s. OcosnaHHoe onpeAeneHI,Ie cipepu
cBoprx rrHTepecoB pr Bo3MolKnocrefi. Co6nro,ueuue HopM noBeAeHI{s B oKpyxanulefi cpeAe,

flpaBprn 3AopoBoro o6pasa xI43HI4.

BlaAeuue yMeHprsMr.r cosN{ecrHofi Aerrenbuocrrz: corJIacoBaHI{e v KoopAuHaquq

AerrerrbHocru c Apyrr4Mr4 ee yqacrHr4KaMr4; o6rexrueHoe oIreHI4BaHI4e cBoero BKJIaAa B

perrreHpre o6uux 3aAaq KoJrJreKTrrBa; yr{er oco6eHsocrefi pa:lut{Horo poneBoro rIoBeAeHI{f,

(rr,r4ep, noAql4HeHutrft n ap.).
OqenusaHfie csoeft AeflTeJrbHocrrl c rorrKr.r 3peHl4t HpaBcrBeHHbIX, [paBoBbIX HopM,

3crerrlrrecKr{x rleHHocreft. Izlcnolr:oBaHl4e cBopIX npaB I,I BbInoJIHeHIae cBol4x o6ssauHocrefi
KaK rpaxAaHvrHa, rrJIeHa o6rqecrea u yve6uoro KonJIeKTI4Ba.



V.re6nrrfi [JraH

Y.Ie6HHfi IJIaH cocTaBJIeH B cooTBeTcTBI{[I C BO3PACTHbIMI,I OCO6CTTHOCT'MI,I YqAlIIVTXCfl,

prx vrHIvIBLrAy€uIbHbIX HHTepe c o B LI B o 3 M o xH o cre fi .

yqe6ntrft [JraH oflpeAeJrrer coAepxaHue o6paronaHl4.s, KoJIHqecrBo r{acoB Ha ocBoeHI'Ie

ilporpaMMbl.

nb Hagnauue pa3AeJIoBr TeM

KoruqecrBo rracoB (Dopua

rrpoMol(yroqnofi
(uroronoft)
aTTecTaunu

BCefo Teoprrfl npaKTrrKa

I Pa3Aer 1. BeeAeHue B po6orqlgxgl{Iy__ 2 2 0

2. PasAer 2. KoncrPYHPoBaHue 48 l5 33

a
J. PasAer 3. llporpaMMlIPoBaHI'Ie 42 t2 30

4.

PagAen 4. flpoexrHafl AesreJlbHocrb B

rDvlrlax
52 10 42

llroro: 144 39 105



(Dopvlbr aTTeCTarIrru [r oqeHoqHble MaTepIIaJIbI MeToAurrecKoe II TexHuqecKoe

o$ecneqes1ae AonoJrHlrre.nprofr ofiqeofipa3oBaTeJlbHOft O6Urepa3BIIBaIOUefi

Ilpe.uycrvrarpl4Barorc{ pa3rl4r{Hble (fopvtlt

AononHl4Telrnofi o6pasonatelrnofi nporpaMMLl :

-npoMexyToqHble arTecTau[n ;

- onLIMnI{aAbI;
- copeBHOBAHI,r.fl';

- (fecrunalu;

no.IIBeAeHI,Ifl LITOTOB peaJII43aIII{I4

MeroAst o6Y'reuna
L flosHaearelsurrfi (eocnpurrne, ocMbrcJIeHI4e U 3arIoMI4HaHI',Ie yqaull'IMl4ct HOBOTo

MaTepr,raJla C ilpI,IBneqeHHeM na6nrcAeHuf IOTOBbIX npI'IMepOB' MoAenl4poBAHvrfl' U3yqeHut

r4JrnrocTpauufi , eo cupn flT1lfl., alaJrv3a fi o6 o6 uteuur rnrarepu ano n) ;

2.MeroanpoeKToB(npraycnoeHl4uy-TBoprIecKoMnpuMeHeHl4uHaBbIKoBI4yMeHI4I4B
ilpouecce pa^:pa6omu co6crseHHbx Mo.IIeJIefi )

3. Konrpomrirrft irleroA (npu eblaureHlrr{ KaqecrBa ycBoeHI'Is 3nauui't, HaBbIKOB I{

yryrenufi u r{x KOppeKI{I4t B npqqecce BbInoJIHeHIdt rlpaKTl4qeCxtax SaAaHufi)

4. fpynnoear pu6oru (r,rcuolrsyeTcs npu coBMecTHOfi C6Opre uolertefi, a TaKXe npll

paspa6orxe npoerroa)

(Dopruu opraHl{3arluu yue6nstx :nnsruft
. ypoK-KOIICynbTaquf,;
. NPAI(THKYM;
. ypoK-llpoeK'l';
r vpoK rpoBepKH H KOppeKqHfi
r BbICTOBK4I
r CTvlOl'P.

:uaHnfi r YrvlenuPi.

$ oprnre BbInoJIHeHpIfl KoHcrpyl4poBaHI'Is

npeAJloxeunofi 3a4aqv.
Paspa6orra KaxAoro npoeKTa peanl43yercs B

pr llpofpaMMl4poBaHl'tfl MOAeJII{ po6ora ,(nfl peIIIeHI4fl

l0



Cuncox Jrrrreparypbl.

1. OscsHr.rqrar, JI.IO. Kypc nporpaMMr.rpoBaHpIs po6ora LegoMindstorms EV3

B cpeAe EV3: rasA. Bropoe, nepepa6. lI Aoron. / n.FO. Oscsuuqxax,,{.H. OscsHuUKI'Ifi,

A.A. Oncsnprqrufi. - M.: <llepo>, 2016. - 296 c.;

2. Konocos [. f. llepnufi uar n po6ororexHr4Ky. llpaxtuxyrr,r a-rrs 5-6

rraccon\ A. f . KonocoB. - M.: EITIHOM. Jla6oparopuq zuaHuir,2012 - 292 c.

3. Enor-coo6ulecrBo lro6urelefi po6oron Jlero c npnMepaMH rlporpaMM

ISnexrpounufi pecypc] /htlp://nnxt.blogspot.ru/2010/1 I /blog-post-21 .html

4. Jla6oparopHbre npaKrr4ryMbr no rporpaMMI4poBaHI4Io [3nexrpoHurtfi
pecypc] http ://www. edu.hol it. ualindex.php?option:com content&vi ew=

cateeory&layout:blo g&id:72&ltemid: I 59&l4n g:ru
5. O6pasoeareJrbHa.s nporpaMMa <BeeAeHLIe B KoHcrpyI,IpoBaHI{e po6oron> u

rpa(frauecrufi sgrtx rporpaMMupoBaHl4fl po6oroB [3nexrponulrfi pecypc] /
4.ru/course/vi

6. llpranrepu KoHcrpyKropoB 14 rrporpaMM K HI4M [3nexrpouulrfi pecypc] i
Pexuvr Aocryra : http : //Www. nxtplo gram s. codind9x2 . htfnl

7. flporpanaubl Ans po6ora [Snexrponnlrfi pecypc] /
.com/en-us/hel tionid:265

8. Y.re6Hprx no nporpaMMr.rpoBaHuro po6oron (wiki) [3nertponnufi pecypc] /

9. Marepltanrl caftros
http ://www.prorobot.n-r/l e go. php

http ://nau-ra. ru/catalo g/robot

htto ://www. 2 3 9. ru/robot
http ://www.russianroboticq. ru/acti ons/acti on s-92.html

:llhabrahabr.ru/
po6ororexsurca

http://wyrw. slideshare. net/odezial201 4-3 9493 928

http ://www. slidesha{e.net/odezia/ss-4022068 I

http ://www. sl ideshare. net/odezi a/ I 8 09 I 4 - 3.9 3 96 5 3 9

https i//wwyr. I e gp. cqm/ru -ru/m i ndFtoJm s/fan-robots

http : /i 4p da. ru/ fo rum/i ndex. php ? showto p i c: 5 0 2 2 7 2-& st:2 0

http l//www. pro ghou se. ru/ta g s/ev 3 - instructi on s

il



rIpu.noxenun

KalengapHo-TeMaruqecKoe rrJraHHpoBaHne

Yqe6nrrfi roA no IlporpaMMe Haqr.rHaerc.fl c I cenrx6p fl. Lr 3aKar.rr.reaercq 3l Mafl.
Pearusaqus flporpaMMbr Hasr.rHaercs c I cenrr6pa.

flpogonxureJlbHocrb 3anflTzrs. (ara.qeuuqecxufi uac): 2 pa3a B HeAenro no 2 y.re6uux
qaca c repepbrBoM Mex.qy 3anflTnflMu l0 naunyr.

OnrraualrHoe KoJrr4r{ecrBo yqau{r4xc{ B rpynne ,4nr ycneruHoro ycBoeHr4r rrporpaMMbr
l5.rerosex.

[ara crF7u Pasler/
Tenra

rlpeguerurre
pe3yJrbTaTbr

BuArr
KOHTpOflq

Tervra l. BneAeuue n po6ororexnuKv (2 .r)
I BneAenue B po6ororexHrrr(y.

Po6orrr. BraArr po6oron. 3uaqenue
po6oron B xrr3Hr4 qenoBeKa.

OcHonnue HanpaBneHr4r rrp[MeHeur,rt
po6oron. flpanula pa6oru c
KoHcrpyKropoM LEGO. .f,suxr4
nporpaMMr4poBaHlrfl. Cp.au
lporpaMMr,rpoBaHr.rr MoAynfl,
ocHoBHbre 6loxu.
llpanu.rra rexHHKH 6esonacHocrn
npu pa6ore c poboraMrr-
KOHCTpyKTOpaMr.t.

Izluerr o6rque npeAcraBJreHr.rr o
3HaqeHlre po6oroa B xr43Hr4
rrenoBeKa. 3uarr npaBzJra
pa6oru c KoHcrpyKropoM.
3uasue noHrrr{s aJrropr{TMa,
HCIIOJIHI4TeJIT aJIrOpI,rTMa,

CI{CTEMbI KOMAHN I4CIIOJIHI4TEJI'

(CKI4). I,Iuerr o6rqee
npeAcraBneHr4e o cpe.{e
npofpaMMr.rpoBaHr,rr MoAyns,
ocHoBHbrx 6"roxax.

Becera,
3aqer uo
npaBr4naM
pa6oru c
KOHCrpyr(T
opoM
LEGO.

Teua 2. KoncrpyutloBaHrle (48 q)
2 flpaeuna o6pauenux c po6orarr,tl.

Ocnosurle MexanuqecKrre AeraJrI,r
KOHCTpyKTOpa u Hx Ha3HaqeHr{e.

3Hauue cocraBHbrx .racrefi
yHr{BepcaJrbHoro KoMnJreKTa

LEGO MINDSTORMS EV3
EDU t'r rzx $yunqrafi.
Cnoco6socrb frarrlr4xcs
Bocnpora3Becru 3Tanbr c6opru u
oTBeTI4Tb Ha BO[pOCbr.

Bece.qa

3a.{er no
IIpaB14naM

TEXHI,IK14

6esonacHo
cTu

aJ

4

5

6

Mo4ylr EV3. O6:op, 3KpaH, KHorrKr4

yrrpaBneHr.rr MoAyneM, UHAHKaTOp

cocToqHr4.f,, nopTbr.

Ycrauonrca 6arapefi, cnoco6rr
3KOHOMTII{ 3Hepfrru.
Bnrroqeune MoAyJrfl EV3. 3anucr
npofpaMMbr r.r 3anycK ee Ha
BbIIIOJIHEHHE.

3Hauue Ha3Har{eHI4e KHorroK
MoAyns EV3. Yvenue
cocraBr4Tb npocrefi uyro
nporpaMMy no ura6loHy,
coxpaHrTb r.r 3arrycKaTb
npofpaMMy Ha BbrrroJrHeHr4e

Eece.4a,
npaKT14 r(yM

7

8

Ocuonnrte MexaHn3Mbr
KoHcrpyKropa LEGOEV3.
Cepnorvroropu EV3, cpaBHeHr{e

MoropoB. Mouuocrr u roqHocrb
Moropa. Mexauzra MexaHlr3MoB
MAII]IIH.

3nauue napaMerpoB Moropa r4

Lrx BrruflHne Ha pa6ory MoAenr{.
I4uerr npeAcraBneHr4e o Br4Aax

coerr4HeHr.rfi u nepe.uau.

FeceAa,
IIpaKTr{KyM

IL



BuAsI coeAuHeHrrfi n nePeAaq H ux
csoftcrsa.

9

10

11

l2
13

I4

C6opna MoAeJIn Podora ro
r{HcTpyKIIIrU.

IlporpaumupoBaHue [BurxeHuq
BrrepeA ro rIPflMoft rPaenroPult.
Pac.rer qncJIa o6oporon KoJreca

AJrq llpoxoxAeHus 3aAaHHOrO

paccroqHuq.

Cnoco6uocrb yqaulllxcfl
Boc[poLI3BecrI{ 3Tanbl c6oPru u

orBeruTb Ha Bonpocbl. Ytueune
BbIrroJIHlITb pacrreT qI4CJIa

obopoton KoJIeca Ant
npoxoxAeHl4t 3aAaHHOfo

paccTotHI,Ifl.

Bece,4a,
npaKTI{KyM

15

16
[ar.rux KacaHur. VcrPofrcrno

AaTqnKa.
flpaxrurcyu. Peruenue 3agaq Ha

trBII'I(EHUE C I|CTIOJIb3OBAHI{EM

AATTIUKa KacaHuq.

Vuesue peularb 3ara'ill Ha

ABpIxteHI4e C I,ICIIOJIb3OBaHHeM

.IIATI{I,IKA KACAHUfl"

beceAa,
rrpaKTI,IKyM

t7

18

Aarqux uBerar PexrrMbl Pa6orst
AaTquKa.
PeureHne saAa'r Ha ABI{?I(eHIre c

rncrroJrb3o BaHrr eM AarqnKa

3uauue BJII4xHI4e nPeAMeroB

pa3Hofo IIBera Ha noKa3aHus

.[aTqI] Ka ocBeuleHH OCTI4

uoopaHHafl
MOAeJIb?

BbINOJIHfIO

ulat
Aeficrsus.

19
20

Yrrrparnyxonoil AarquK.
Peruenue 3aAaq Ha ABrrrKeHI{e c

HCIIOJIb3OBAHI4CM AATqI{KA
paccroflHlrs

3nanue oco6eusocrefi Pa6oru
AarqI4Ka. Yuenue Pelnarb
3a.[aqu Ha,4BI'IX9HI4e c

14CIIOJIb3OBaHI4eM AaTqI'IKa

DACCTOgHLIfl.

Co6pauuar
MOAeJIb,

BbIIIOJIHgTO

ulas
.qeftcreus.

21

22
fupocnonuqecrcnfi AarrluK.
LluQpanpacnrtfi AarquK' Pe?fiI{M
npu6.nuxeHlrq' PexrlM MaflKa.-

Yir,tegue peruarb 3araqu Ha

ABr{xeHHe c I4cnoJIb3OBaHI4eM

fr4po cKoIII4r{ecKoro AarquKa.

BeceAa,
IIpaKrLIKyM

^aZJ
24

fIotrrc"'Iroqenue
MOTOpOB..
LInrepQefic
EV3.llpuloxeH14s
flpeAcraueHlae ropra.
MOTOpOM.

MOAYJIfl
MOAyns.

Ynpaeleuue

AATqIIKOB 14 Vueuue Ha3blBarb AarrII'IKI4,

$yHrunu u cnoco6n
noAKrloqeHl4fl K MOAynIo;

npaBl4nbHo pa6orarr c

KoHCrpyKropoM

beceAa,
npaKTI4KyM

25 flponepounan Pa6ora Nb 1 no

TeMe <<3narovrcrso c Po6oramu
LEGOMINDSTORMS EV3).

O6o6ureuue u

c14creMaTI43aqHg ocHoBHbIX

nossruft rlo reMe

llpoBepoqH
at pa6ora
Nsl

Tenaa 3. IIporpaMMIrPoBaH laellz
26
27
28
29
30

Cpeaa nporpaMMrpoBaHnq MoAYJrr

EV3. CosAaHIae nPorPaMMbI.

Yaalesne 6loroa. Bslnolseuue
nporpaMMbI. Coxpanenr4e u orKpbITI'Ie

rrpofpaMMbl

Cnoco6ttocrb yqauPIXcs

BO CIIpol43BeCTI4 STanbI

rrpofpaMMvrpoBaHl,'fl vr

orBerl4Tb Ha BOrlpocbl.

Bece4a,
rrpaKTI4KyM

31

a^

C.ierqun rcacannil. Bereflegue lro

trATI{IIKAM.
MeroAu uprlHflTrlq Perueuuft
po6orou. MoAelu [oBeAeHI{fl trPI'I

pasHoo6pa3HbIX cHTYaIII4sx.

Yuesue 14cnoJIb3oBarb

BeTBJIeHUt npl4 peuIeHI414

3a,4ar{ Ha ABI4XeHI4e

mHLuBuEy
arturtft,
co6pauuar
MOAeJIb,

BbITIOJIH'IO

IIIaf,

Aeficrsl4q.
aa

34
Ilporparrrunoe o6ecneqerure EV3.
Cpeaa LABVIEW. OcHoeHoe oKqq

Vueuu e r4cIIoJlb3oBarb IrI'IKJIrI

ilpn pelueHilv 3AIAq Ha

beceAa,
TIPAKTI4KYM

l3



3s
Csoficrsa r{ crpyKrypa npoeKra.
Peruenue 3aAaq Ha llBuxeHrre
BAOJTb CTOpOH KBaApaTa.
I4cnomsoBaHr4e rlprKnoB flpu
pelueHr4r4 3aAaq Ha ABlrxeHr.re.

,IIBI{){(EHI4C

36

37

flporpavrrrnsre 6.noxu Lr rraJrrrrpbr
nporpaMMr.rpoBaHrrs. CtpaHr4ua
annapaTHbrx cpeAcTB
Pegaxrop KoHTeHTa.
Irlucrpyuenru. VcrpaHeuue
HenoJraAoK. IlepesanycK Mo,rlyJr{

Cnoco6nocrb yqau1uxcq
Boctrpor43Becrr.r 3Tanbr c6opxu
I4 rpofpaMMr.rpoBaHr4r H

oTBeTr4Tb Ha BOnpOCbr
yr{t4Tent.

Eecega,
rrpaKTr4KyM

38 Peurenue 3aAaq Ha ABrrr(enne lro
npunofi. Hesasucurvroe ynpaBneHr4e
MoropaMr.r. flonopor Ha 3aAaHHoe
rrr4cro rpaAycos. Pacqer yrna
noBopoTa.

Cnoco6uocrb yr{arur4xcs
BOCIIpOr43BeCTr{ 3TaIIbr
nporpaMMr4poBaHr4s pr

BbrnoJrHrTb pacqeT yura
noBopoTa.

flpaxrr.rxyrr,t

39
40

llcnorrloBaHrre Hrrx(Hero
AarrruKa ocBerrreHHocrr.r. Perueuue
3aAaq Ha ABr4)KeHr{e c ocrauoaxofi
Ha'{epHoft ItLrHLrH.

Vuesue peurarb 3araqtr Ha

aBr{xeHile c ocraHoBxofi sa
vepuoft rrr4rvru

[Iparrzxylr

41

42
Perueune 3aAaq Ha ABrrlxeHne
BAoJrb JrrrHrrrr. Kanu6ponxa
AaTqLrKa ocBerrleHHo cTr.r.

Vlreuue peurarb 3aAarru Ha

ABilrtceHr,re BAOJTI vepuofi
JILIHTILI

llpaxruxyrr,r

43
44

IlporpauuupoBaHne trogynefr .

Peurenue 3aAaq Ha [poxo]KAeHrre
TIO TIOJIIO II3 KJIETOK

Vuenue perxarb 3aqaqu Ha

npoxoxAeHr4e IIo rroJr]o r43

KJICTOK.

Eece4a,
rrpaKTr4KyM

45
46

Cuorp poOoron Ha recroBoM
rIoJIe. 3a.ret BpeMeHlI 14 KoJIHr.IecrBa
ourn6or.

O6o6rueHr.re u
cI{cTeMaTI{3 aIIUt OCHO BHbIX

nougrufi tro reMe <OcHosbr
npof paMM r.rpoBaH r.rr )

Clrorp
po6oron

Tenaa 4. llpoexrHafl AeqreJrbHocrb B rpvrrflax (52 q)
47

48
49

llruepeuue ocBerrleHHocrr.t.
OnpeAereuue uBeroB. Pacno:uaBaHr4e
IIBETOB.

Hcuo.nsroBaHrre r{oHcrpyKTopa B

KaqecrBe quOponoil .na6oparopul.l.

3HaHHe Ha3HaqeHr4q Lr

ocHoBHbrx pexr4MoB pa6orbr
AATI{I4KA IIBCTA

EeceAa,
IIpar(Tr4KyM

50
51

Llruepenue paccrosnufi Ao
o6berroe.
CrcanuponaHue MecrHocru.

3uauze Ha3Har{eHue r4

ocHoBHbrx pexlrMoB pa6orrr
yJlbrpa3ByKoBoro IIaTqvKa.

Eecega,
npaKTHr(yM

52
)J
54

Cu.na. Il.neqo crrJrbr. flo,uteusufi
KpaH.

Cqerqun o6oporon, Cxopocru
BpauleHr4r cepBoMoropa.
Morquocrr.

Yuesue BbrnoJrHrrb pacr{erbr
npr4 KoHcTpyHpoBaHLrr4
no.{beMHofo KpaHa.

Eece4a,
npaKrr4KyM

55

56
57

Ynpanrenue po6oroM c rroMourbro
BHerrIHHx soslefi crnufi .

Peanrluq po6ora Ha 3ByK, uBer,
KacaHue. Tafirr,rep.

Yuesue trporpaMMr4poBarb
po6ora,
ocTaHaBJr14 Balouerocg Ha

onpeAeneHHoM paccToflHpru

AO npensTcTBr4fl

Co6paunax
MOAeJIb,

BbINOJIHgIO

IIIat
npeAIIonaf
aeMbIe

Aeficrsug.
58 nnr.rxeuue rro gamxnvrofi Hanucauue nporpaMMbr,rlJrs Co6pasnas

l4



59 TpaeKTopHrr.
Peruenue 3aAarl Ha

KprrBoJrrIH efi no e AB ItlI(eH I{ e.

ABr4XeHLI.s no Kpyry qepe3

MeHro KoHTponnepa. 3anYcr u
oTnaAKa rIpofpaMMbI.
Hanucauue Apyrl4x npocrblx
rporpaMM ua nu6oP
yqaull4xct LI I4X

caMocrof, TeJIbHat ornaAKa.

MOAerb,
BbINOJIHflIO

IIIAfl

rrpeAnonar
aeMble

reficreus.

60
61

KoncrpyupoBanl{e moAe.nefi

po6oron AJII pelueHus 3aAaq c

I,ICNOJIb3OBAHUEM HECKOJIbKIIX

pa3HbIX BTIAOB AarqHKOB.

Hanucanue nporpaMMbI AJII

ABrrxeHI4s no KoHTypy
TpeyronbHI,IKa, KBaApaTa'

Po6or, ganucntnaroulufi

TpaeKTopl{lo ABI,InteHUS I4

IIoroM ro.IHo e€

BocnpoI43BoAsuIufi

Co6pauHar
MOAeJIb,

BbIIIOJIHg}O

IIIAfl
npeAnonar
aeMbIe

Aeftcrsas.

62
63

Peruenue 3aAarl Ha BbIxoA kr3

.na6upuu1a.
0rpauuveHHoe ABllrxeHIre.

CoglaFlue I{ orJIaAKa
rrpofpaMM bI Ant ABI4x(eHI'It
po6ora BHyrpI4 rIoMeI{eHLIfl H

caMocrosreJIbHo oru6aroulero
NPCIIflTCTBHg.

Co6paHuar
MO,4eJrb,

BbIIIOJIH{IO

uar
.ueficrsuq.

64
65

Ilponepo.rHar pa6ora J\b2 uo reMe
<<BuAut Anuxesuft po6oroe>>

O6o6uteuue u

CH CTEM ATII 3ATJVIfl OCH O BH bIX

noHqrllfi no reMe <BuAlt
Aer4xeHfifi po6oroe>>_

flponepouu
ax pa6ora
Ne2

66
67

Pa6ora HaA rlpoeKTaMrr. llPanula
copennonauufi.

YueHue cocraBJl.f,Tb nJIaH

[ei4ctr.uir AJIS p euleH I4s

cloNlrofi 3anaLryt

Kourypc

68 CopennonaHl{e po6oroe Ha

TecroBoM rloJre. 3a'Ier BpeMeHIr I,I

KoJIr4rlecrBa o uru6or.

Vueuue cocraBJlgrb nJIaH

lefic.rsufi Anq pe[IeHl{f,
cloNsoft 3anaqkl
KoH crpYl4'po BaHI4t Po6 ora

Kouxypc

69 KoncrpyupoBaHl{e co6crseHHoft
MoAeJrIr po6ora.

Paspa6orrca co6crseHuHx
uoAerefi B rpynnax.

Peueuue
3aAar{
(un4. u
rpyrn)

70 Ilporpa*runpoBaHlre rr

rrcrrblTagrre co6creennoft MoAeJrIr

po6ora.

flporpavuupoBaHl4e MoAenH

B fpyilnax
Perueslre
3aAaq
(uu!,' u
fpynn)

11tl

72
flpeseurauuu u 3alrlnra rIPoeKTa

<Moft yHlrKaJrbHrtfi Po6on>

flpeseurauus MoAeneR 3auura
NDOEKTA

Yqe6uue MarepnaJIbI:
1. Ha6oproHcrpyKropoelEGOMINDSTORMSEducationEV3
2. flporpaurrasoe o6ecneqeHlie LEGO
3. Marepualucafitahttp://www.edu..robit'ru
4. Cpe.ucrea peanr43arlr4u I,IKT Marepr4anoB Ha ypoKe (rolrusrcrep, rpoeKrop,

:xpau)

flpurrlepuble reM.bl nPoeKToB :

l.^ Cnpo.ntrpyfire u nocrpofire aBroHoMHoro po6ora, xoropufi ABl4xercs no

npaBI4JIbHoMyMHoroyrQnbHllKyI{I43MepgeTp€ccTof,Hl4eI{cKopocTb
l)



ABrrrarbcr BBepx rro KaK MoxHo 6olee KpyroMy yKnoHy.
6. Cnpoexrupyfire, nocrpofire r.r 3arrporpauuupyftre

nepe.qBr{farbc.fl rro rpaeKTopr4r.r, Koropar o6pasyer rroBTopreMyro
(Haupuuep : rpeyronb HuK urrLr rna4par).

2. Cnpoexrupyfire kr nocrpofire aBToHoMHoro
nepeABr{raTbcr:

.Ha paccrosHue I rd

o rrcnoJrb3y.s xorr 6rr orun Morop

po6ora, xoropuft Moxer

. uc[onb3yfl. Lnn [epeABHx(eHr4.rr KoJreca
o a raKxe Moxer oroopaNarb Ha 3KpaHe npofilenuoe r4M paccrosHr4e
3. Cnpoexrupyfire u nocrpoftre asro*ronduo.o po6ora, xoropufi Moxer

rrepeMeruarbcs, H:
. BbIqr,IcJrrTb cpeAHroro cKopocTb
oMoxer oro6paxarb Ha oKpaHe cBoro cpeAHrolo cKopocrb
4' Cnpoexrupyftre v nocrpoftre aBToHoMHoro po6ora, xoroprrfi Moxer

nepeABr.rf aTbcr:
.Ha paccrorHr4e He MeHee 30 crra

o 14 cnonb3y{ xorr 6nr o4au Morop
. He r,rcnoJrb3yfl Ins nepeABr4xeHr4s Koneca
5. Cnpoexrupyfire, nocrpofire r{ 3anporpanarraupyftre po6ora, roropuft Moxer

po6ora, xoroprrft Moxer
reoMerpuqecKylo Surypy

7 ' Cnpoexrupyfire u nocrpoftre 6oree yMHoro po6ora, xoroprrfi pearr4pyer HaoKpyxarcqyrc o6craHoBKy. 3anporpavrrarapyftre ero .4Jrr ucnoJrbsoB aHvtfl, r,arqr4 KoB uBera,
RacaHufl'' I4 ynbrpa3ByKoBoro Aarr{[Ka Ins BocflpnflTufr pa3nr4qHbrx AaHHbrx.8' Cnpoexrupyftre, uocrpoftre u 3arrporpaMr'rupyftre po6orrasupoBaHHoe
cylUecrBo, KoTopoe MOX9T Boc[pI'IHI'IMaTb oKpyxa]ou{yrc cpeAy r4 pearkpoBaTb cneAyroulr4M
o6pasolr:

O I{3AABATb 3BYK;
.vr|rr4 oro6paNarr .no-ru6o Ha gKpaHe ir,rolyns EV3.
9. Cnpoexrupyfire, nocrpofire kr 3anporpaMl,rzpyfire

cyuIecTBO, KOTOpOe MoxeT:
. rryBcrBoBarb oKpyxarcutylo o6crauonxy;
. peaf r4poBaTb ABr4x{eHr4eM.

po6oru:upoBaHHoe

i 0' Cnpoextupyftte' nocrpofire H 3anporpaMrrarapyfire po6orraszpoBaHHoe
cyqecTBo, KOTOpOe MoxeT:

.Bocnpr4HrrMarb ycnoBHs cBera r,r reMHorbr B or(pyxarcuefi o6craHosKe;
OPEA|I,TPOBATb HA KAXAOE YCJIOBI4E PA3NU I{HbIM IIOBEACHI4EM

flperenraqus rpy[rroBoro rrpoeKTa :
llpoqecc BblronHeHu.fl rtroroeofi pa6orur 3aBeprxaercr flpoqeAypofi rpe3eHraur4a

4eficrnyrcqero po6ora.
flpeseuraqux co[poBoxAaercs AeMoHcrpaqueft

rrpeAcraBJrser co6oft ycrHoe coo6uleuue (na 5_7 uau.).
un$oprraaqr4ro:

- TeMa a o6ocHosaHrze aKTyaJrbHocru npoeKTa;
- Ilenb H 3a\aqu npoeKTr4poBaHrfl;
- 3Ta[bI 14 KparKas xapaKTepl4crrlKa upoexruofi Ae.sreJlbHocrlr Ha KaxAoM lr3 granoB.
Ouesunasue BbrnycKHofi pa6orur ocyulecrBnf,ercs ro pe3ynbraTaM rrpe3eHTauatr

po6ora Ha ocHoBe orrpeAeneHHbrx Kplrrepr{eB.

.qeficrsyrcu1efi MoAenr4 po6ora vr

BKrroqarcuee s ce6s cneAyroqyrc

t6


