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IIOJilCHIITEJIbHAS 3An

Hanpan.neHHocrb odueo6pa3loBareJrbnofr rpo

B ocuose O|OC Jlextlitr r$opuuponaul4e yHI4BelpciIrI

croco6oe Aef,TeJlbHocrrl,, )rporBeHb ycBoel{I4t Kollop

[ocJleAyrouero o6y'reuux pe6€:ur<a. 3ro og;na I43 IIp

nepnrrfi nJI aH Bblcryrlaer Aetr eJI bHocrur)- opI4erHTI{poBa.HH

Ha caMocrotreJlbHbrfi noucr p$rrreHl4t npo6.nerra v 3a4a

caMocrotreJlbHo craBI4T'b yue6Hrte IIeJIu, [poe

KOHTpOiII4pOBaTb I{ OIIeHI{BaTb CIIOI4 AOC)TLII(eHII''

Oanofi us HaH6olee [epcleKrIIBHbIX o6lacrefi

HaBhrKoB B cQepe AercKoro rexHll4qecKoro rBopq

po6ororexnl4Ka. CoepeueuHue polSororexHl{rlecKl4e

Mr4KpOnpoueccopHble cHcTeMbI yllpallJleHlrt:, cllcTeMbI

ceHcopHblM ooec[IetleHl4eM I{ cpeAcTB?.MI4 &A;[I[ITaUI4I,I K

cpeAbr.

llo HaIIpaBJIeHHoerI,I [porpaMi\4a orHocllTctr K

opr4eHTr4poBaHa Ha p a3BI4:fLIe Te.KHLIrrec KI4X I{ TBOprreCI04X

opfaHr,I3aul4ro HayqHo-I,I(ccJIeAoBaT'eJIbcKOI{ Aet

caMoo[peAeJreHr4q yqaIrII4 xct.

flop*rarnBHo-rrpaBoBilfl ocHoBa o6qeo6paro

HopruarunHo-rrpaB oBo fi ocHosoii Aanuofi rtp orpaM

- 3aKoH <06 o6pasoBaul{rn s Pocr;uficrofi Oe

- MeroAr4qecKlle peKoMeHila\vil flo np

o6rqepaser,rBalorurlx nporpaMM linrclrouax pa3uoypoBHeBbr

- C anflnn 2 .4 .4 .3 l'7 2 -'l 4 <<C aunrapHo-3 TIITAeMLI

coAep)KaHr4ro v opfaHl4:taqnu pexfl,IM€] paooTbl

AorroJrHr,rreJrbHoro o6pa:oeauufl Aereft )) ;

MeTOAUt{eCKr4e poKOMeH,[AuJdVI nO

oSqepasnr4Barcrur4x rrporpaMM (nlacruo NII{HI4

18.11 .2015 Ns 09-3242);

- ycraB yqpexAeHulr;
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- rrllcbMo Mnnucrepcrna o6pasoBsrHl4{ Poccuftcrofi

5l_391116 <o pea.nr,r3arlull AOnOJrHI4TeJIbHbIx. oopa3oBare

AC)[OJrHr4T9JIbHOIO O6pa:oean w gereft>> ;

- rpe6onauvlr K coAef,)KaHI4Kl vr o$opulen

AOnoJIHI,ITeJrbHoro o6p asoran us iler eit' (yrnep x4eH Hhr e Ha

coBera rlo AorIonHIlTeJIbHoMy o6ipa:onagl4lo Atorefi

Anrya.nrHocrb.

Arrya-urnocrr en6opa pa6orrt B AaHHoM H

coBpeMeHHbIX Aerefi nporeraer B 6ucrpc' MeH{rcIqe

cep6e3Hble rpe6onaunt K IrIrM:. J/xe ceiiqac B coBpeMeH

eocrpe6onagrr cnelrldturllcrbl., o6laAarouule

[poeKrl4poBaHrrf, vr rpofpaMMupoBanlr{. OAnoft ug

croco6crsyrculux $opnaraponaHl,Ilo HtlBblKott n cSepe

'gBJrterc''I o6pa^aonareJrblriu po6ororrlxHl4K€l' P

3ilul4Malotr1aflafl. pa3pa6omoft LI sKcnJlyuta\wepr u

TeXHnqecKI,IXcncTeMAJI''peiul}I3aul4k|t4xBpa3JII{IIHbIx

Pagnnrne po6ororexHl4lrJ4 B Hacro{Iqee BpeMj[ B

H:arrpaBJleHufi rexnolorl4qecKolfo pa3Bnrllt n cQepe lt

o,rrpeAeneHrr llpanuteJlbcrB0M B paMlKax <crparerun

lexHoJlornfi e PO *ra 2014-'1025 roau [1]. Baxnrru

rrHXeHepHo-TexHHrrecKI4x KaAlloB B paMKax o6osna'IeH

BHeApeHI4e I{H}KeHepHo-Tex}II4r{ecKoro o6pa:oeauvfl B Q

raxe AoInKonbHLIKoB. Pasnnrne o6pa:oeatenrsofi

llByx Ha[paBJIeHI4r{X: B ]palvlKax o6ueft v AoIroJI

O6pa:onareJrbHiul po6orore,xnl{Ka no3BoJlter BoBJIeqb

Aerefi, Harrul:,ag. c MJIaAIrIefo rIIKoJIbHofo Bct3paQTa,

rrHHoBaIII4lI CBOr{MI4 pyKaM[, I4 3iLiIOX]rrb oclroBbr yc[elx

n 6y,uyueru.

I{e.irr rporpaMMbr $opvruponauue

p aspa6orxra, co3AaHn-fl LI HcrloJlts3 oBaHHt p o0 ororexH

,fopuuponaHns. y yqalquxct reoperlllqecKptx 3u?.rletr4 v

'rexHl{qecKoro KoHcTpyHpoBaHI{fl v ocHoB

TexHl{qecKoro vl rBoptlggKgt'a norl}Hllutua JII'IqH

rrpoQopraeHTarlrr4.

3ala.rn:

pe6eHKa, $opuuPoea ve paHHeI4

pa\rrv or 20 Nras 200

bHbrx npofpaMM B

o6pa:onareJlbHblx

u Hayuuo-Mero

nux Poccnn 03.06.

nu obycloBJreHa reM,

Mllpe, roroprtfi

rrpoII3BOACTBe II IIpoMbl

t4 B oonacTl4
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O6pasoeamerbHde:

- o3HaKoMJIeHI,Ie c lnHefirofi ro+rcrpynropon I-'E

NXT 9797;

- pit3Bt4Tl4e rIO3HaBaTeJIbHOrO

KoHcrpyr,rpoBaHl4lo H po6oror exnu Ke ;

- o6yueuue yMeH[Io crpol4Tb Mo,[eJII4 po6oron;

- $optunpoBarb 3nanvtfl, [paKTpFIecKI4e yMeHLIt 14

AOKyMeHTa\Wefi;

- o3HaKoMJIeHI,Ie yqau[lx'ct c KoMrIJIeIccou 6a:ionrr

co3raHI{I4 po6oroo;

- pealI,I3aIIHlI Mell(rlpeAMerHbrx c;esseft c [pe[Mroro

Puseuearou4ae:

- pa3BLITI4e I4HXeHepHOr0 Mblllulellvfl', HaBbIKOB KOH

I{ HcrIoJIb3 oBant4s p o6 oro r ;

- pa3BrrTHe MOTI4BaIII4LI K TeXHI{q:eCKOMy TBOpqocTB

- pa3BI4TIre I{H}KeHepHOrO MbIruJI e}jrrs', ILIaBbIKOB KOH

r4 r4cnoJlb3 oBaH.vA p oo oToB ;

-pa3BI,ITLIe rexHl{qecKoro,

Kpearr4BHoro MbIIrrJreHI,It ;

o0seMEroro,

- p a3BHTI{e ue.nrofi M oropllKa, B HuMareJlbHocr.a,

BocnumomeilbHbre:

I'IHTEPCCA

- SoprvrrapoBaHl4e yorofi'rnnoro I4HTepeca K

pa6orarr B KoJIJIeKTIIBe, crpeMJIeHI4t

caMocoBep IIreHcTBoBaHpIIo.

Bospacr yqacrHrlKoB r.t cpotut peaurrr3alll4lrl n

,{ouoruureJlbHiut o6u1eo6pa:oBarerbFlas o6ue:

HarrpaBJIeHHocrI4 <Po6ororexHllKa na 6age tco

NXT 9797>> paccql4raHa sa I roA, Ilo3pacl o6yualo

TICJIOBCK.

@op*tot u purcuJw samflmufi. l)

opfaHr43aIIuI,I Ae'TeJIbHOCTI4 yqaIqZXCt

AJrr{TeJlbHocrr,ro 2 axapctvtuqecKl,Ix qac a

Oopun rpoBeAeHtrs. sarrflrrrfi rro46upalorc.n c yq

r,rHTep e c oB vr HH 4prBvr Iy arr bH hlx

B paMKax pearrr43aunn

Bo3Mo;KHocreft .uereft.

lporpaMMbr BeAeTcrr

MINDSTORMS@

XHI4qECKOMY

aBbrKrr paooTbl c

TexnoJlorLtil, nPuu

Haqaluuoft urKoJIbI.

vrpoBaH-l4fl,

o6yuarorqwxafl;

yvpoBaH.vs, [porpaM

HCTECHHOfO.

r{qecKoMy rBopqecTB

AO'CT I4IO TIOCTABJICHHOI4

rpaMMbr
Baroulat npofpaMMa,

LEGO MINDST

cx 10-16 JIer, cocraB

gaHuofi rporpaM e [c[oJrb3YeTct fpY

HA 3anlflTuM,, r npoBoAtrcs I

Bcer0 72']' 
'cos 

s
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fIO BbI.'BJICHI4IO VI pa3BI'ITAIO
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lrpoBaHlnt

, yMeH,vlS

ueJII4 U
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Educat:ion

nnrr 15
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oAapeHHbrx

KOHKypCaX,

Aereft, c rlocJleAyKtuleft opraHl43allueft ltx

BbICTABKAX YIIEHI,IqCI]KOTO T9XHPIqCCKOTO

lleAarorlrqecKne rIpllHrllrrrbl t nocrpoeH[q

CncreuaruqHocrb

llpuHtquu cplcreMarl{qHocrl4 peiaJlu3yercr qepe3

JroflrKe nocTpoeHl4t KaxAoro KorHKpeTHofo 3aH{TI4-[. Ei n

rleJrocrHyro cl{creMy sHaHuft s o6racri[ poSororcxHl{Kll,

o6nacreft ocHoB MexaHI4KI4, $ns aru 14 n:p orpaMMl4poBatHnt

Csscr neAaroruqecKoro npoqecca c r(I{3HbK) rl tI

O6yveHrae ro rporpaMMe 6alxpyercr Ha

rleHTpanbHoe Mecro orBoAI4Tct paspaborre ynpaBJIteMbI

LEGO MINDSTORMS Education NXT 9797 w rto

3areM co3.rlaH[e uoaereft .

Co:narerbHocrb rI anTrtBnocrrb yqartqlrxcfl n o6y

llpnHqran peanr{3yercr B npolpaMMe rlepe3 IreJI

srrankrir B o6ractn KoHcrp)/HpoBaIII{r vI ilporpaM

ocMhrcJreHr4e, TBopqecKyru uepe p a6orKy I{ [pI{MeHeHI4e.

llpounocrb 3aKperrJrerrrlfl uanufi, ynrennfi u na

Ka.Iecrno o6y.reHlr-f, 3aIlHcrIT r)T Toro, HacKoJI

3axpenrenue yMeHr4fi pr HasrrKoB rlo KoHc'rpyl4poBiaH

AocTr4raercr HeoAHoKparHbrM ueJIeHar[paBJIeHHhIM tl

anaJftr3a KoHcrpyKrlr4r{ ruoAerefi, co{lraBJIeHHf re lrtl4

Bo3M oxHbrx uo4ra$raraqraft lacX oAHbIX MoAeJIeft 14

Ilar.nqlnocrs o6y.renuq

O6rscHeHHe rexHrrKra c6oprra po6ororexHl4tlecKl4x

r43AeJrr4rx LI [porpaMMHbrx npoAyKTax: K KilKAoMy I43

6rox, Harn-rrrHoe raso6paxeHr4 e, rrpe3erlTalllrul.

llpo6.nenrnocrb obyueHnn

flepe4 yrra[IzMr4cf c'rar].ltTas, 3araqv pasrnuuofi

p errreHr,rr Koropbrx rBJrrerc{ pa(5orarorqufi MexaHu gr\a

pa3BI4Tr4rO y rraur4xcr TarKr4x KiaqecTB KaK v

KpI,ITI4qHOCTb, CaMOCTO.TITeJIbHO0Tb, a TaK)r(e BeAeT K IOBbI

MorrrBarlr4oHnoft r4 Apyn{.K cQetrr.

eHr4ro ypoBHt I{HTeJIJI tru{rfi,

BHOTO yqacrl,Iq

EHIIq:

KTypy npofpaMMbr,

nog6op revt

BKJrroqarcIqyrc B ceot

KTITKOII

qrure [paKTHqecKofo
v-

MO.IIqJICII HA OA3E

cHaqaira ooAyM

HHOC AKTI,IBHOE

poBaHr,rtr, I4X CaM

[porrHo 3aKperrJlt

n rporpaMMprpoBaH

r4oM pr rpeHlr

KO|O nac[opTa,

KI4 CO6CTBEHHbIX.

B rrpoBoArrTcfl. Ha

ufi rounreKTa rrpr4Jlar

ernl4 cJIo)KHOCTII,

MOAeJIb" rITO

BI4AyiuIbHOCTb, r4E[r\pl

MfII,IAAA-K,

TAKXC B

VBAET

r4fl, \13

yqeHlrt:

yKropa

BaHI4e. a

3HaHIzUI.

MOAoJITOfi

B XOAE

MbIBAHI,I'I

KpeTHbIX

cxeMa,

JIbTATOM

BHOqfb,



Ilpnnqun BocnrITaHlrtt JltlrrrHoc't[

B npoqecce o6yuenut, )/qaluuect He ronbKo rlp

HaB6IKr4, HO pI pa3BI4BarcT cBoI,I C11o9o6ttioctu, yMcTBeHlIbIe

yMeHrle pa6oram B KoMaHAo, yMe,F{I4e noArrnHr{Tb

nacrofiqngocrn B AocrLIxeHI'ltI4 nooraBJrel{Hofi IIeJIpI,

Ar4CIII4[JIIIHLIpOBaHHOCTb, BHI4 MarTeJIbHOCTb, ar.KypaTHc)crb

llpnnqnn HHAHBrtAyl,Jrb,HoFo noAxoAn n o6yv enn

Pealusyercr B Bo3MoxHocrl4 KaxAoro yrlalqeroct

6olsnrofi BapI4arI{BHocrI,I utcxolHblx za,\ar'uit I4 ypoBHn I{x

ne Aaror u cxoAr4T r43 vr* rvrBvr,ny aJI bHbIX o c o6 e nuo cre ft

@opuru rr MeroAbr o6Y'uenun

Ha 3aHtrl,ux llctronmylorct l]il3rl'Irluble Sopu

npoqecca:

- Spoura-rrbHble (6 ece4a,,IIeKuw{, rpoBepoqHat

- rpyrrroBrre (pa6ora HaA flpoeKraMl4, oopeBHollaH

- vrHALrBr4AytuIbHbIe (nHcrpytcrax, pas6op

po6ororexHltqecKl4x cpe4crn ).

.{nr np eAtrBJIeHpIJI yu e6 noft IaHrf op uaqu[ I4cII,oJI

- cJloBecHrrfi (paccras, 6eceAa, .nerqul);

- HarrqAHrrfi (nnnrccTpa,Irnfl, AeMoHcrpauut);

- npaKTplqecxptfi (c6opra u rpoIpaMMIrpoBaHLIe Mo

- r,rccJreAoBareJrbcKplfi ( c anaocrortreJlbH oe KoHcrpyll

- MeroAbI KoHTpoJIf (.rectraponaHl4e MoAeteil u

copeBHoBaHufr , cauorourpolr).

.{nr crnuyJlllp oBaHI,It y.Ie6no- rto3HaBi}TeJlbsoif Ae

- copeBHoBaHr4s

- co3AaHLIe QI4TyaIInI4 ycflexa;

- IlooupeHlre u Ilopl4nlaHue.

olnLrAAEMbrtE PE3vJrbTAThI OCIBO

B re.reHrae roAa c qeJIbIo ypoBHrI QrI{eHKI{ oc

npofpaMMbl 3arIJIaHI{poBaHO [pOBeAeHI4e HaqaJI

ATTCCTAUI4H.

flpeAnreroM AnarHocllIK.LI I{ KorlTponfl {BJltrorct

o6yualoruzxcx (coe4aHurre plo6orrr), a raKlre ux

( oceoeaHrre c noc o6rr AejrreJrbrhro crvI, glaanvtu'., yuenur ),

3HAHI4g I4

MOpaJIbHhIe KaqecrBa,

bIC I'IHTCPOCbI

rpyAonro6ae,

Ap.

oN(HOCTIT, ilpl4 nO

opraHl43auun

);

H6or<, vHAI{BI4AyzuIbH

cJreAyloql{e MeTo

v);

BAHI,TC t4 rrporpaM

Me BbITIOJIHCHI4E

bHocTLI npuMeHt

I4' TIPOIPAMMbI

HUr yqal]IvIMr4cfl

flpoMe)Kyro.ruofi H

rrrHl4e oop a3oBaTeJIEHbI

NC JII{IIHOCTH

e oTHocjrrc.s K u

B CBOeM pe)Kpl

BACT

Ka.K,

IIEJI14,

HHOCTb,

e 3a cqtST

KOTOpbIX

c6opra

aue);

HVIVT

MeTo.trb.t:

rnofi

IITOTOBOI{

npoAyKrbI

KaqecrBa

143AnaqaM



Kypca. Oqesre rloAirexplT B [epB]'to oqepeAb

MrrHI,IMtuIbno neo6xoAr'IMblx pe3'yJlbraroB.

llpoeepra AocrrlraeMrrx o6yuarolql4Mplc.f, o6paso

B cileAylotuux SoPuax:

- B3AHMOOIICHKA YIIAIqI,IMI,IC,' PA6;OT APYT APY|AIjiJfiI

Pesynrrarbl ocBoenrrfl rlporpa MMbr:

- TeKyIIIZuI AI,IaTHOCTI4Ka;

- TeKyrrrnfi ronrpol5 acrllr{ecrr}Jrtercr llo pesyJlb BbINOJIHCHI,I' il

zagawwit, IIp I,I 3ToM TeMarl4qecKlre cocrj[3 aHuA p oooroB Ta fiBJItIIOTC.t{ MeTOAOM

H6 .IIOCTI,DKCHI4II

bHbrx pe3ynbTaroB

E fpyrnax;

a <po6omomexHuKa))JlurtaocmHbrMu p*ynbmamaJuttu u3yqeHufl

Q opuup o e ouue cne dYroulux Ya euuil :

OopuupoBaHl4e yBa)KI'ITr3JIbHoro orHorueHl4fl' K 14

coTpyAHI4qecTBacBpocJIbIMlIIIcBepc'tHI4KaMuBpa3IIbIX

co3AaBarb ronQ.nurroB 14 Haxor[I4Tb BbIxoAbI I'I3 c[opr]tblx

co6creeHnrrx oqyrqeHufi (anleHrax, co6urux), B

KOHKpeTHbIe rIocTyrIKI4, KOTOphne MOXIIO oryeHumb, KAK

Onpegerxrs ra SoprrryJlttpoBarb IIeJIb AetreJI

Kou*rynuKarrBHbre YYI :

MHEHUIO;

I4iuIbHbIX ctrTyalllrf, x,

quft.

TIIHC I4JITI IIJIOXI4C.

,IIEJIATB BbIBOAbI,

HA 3AIil'TI4I{.

B KOMaHAe, BHO paCrpeAeJl-trTb

OqeHIaeam )KLI3HeHHIIe cl4Tyauuu (locrynKvt) fl entrs, co6rrrur) c

C aMocrosreJlbHo I4 TB opllecKl4 pleaJrl{3 oBblBarb HHbIE 3AMbICJIbI.

M e m a n p e d u e m ru ottw a p' nyr bm amo"n4u t'r3y q e H un <<po6omomexHuKa

Q opuup o e au ue c n e dy rc 14 ux yH Lts e p c an b H btx yu e 6 u wx d e ; (vv!):

flourasarerbHble YV.[[:

OcsoeHLIe crroco6oB pe]rleHnfl upo6lelr't rBoprll I4IIOI4CKOBO|O

Onpe4enrrb, pa3Jll,Iqarb Ir Ha3blBarb Aeralllr KoH KTOpa, I4X Ha3HarreHI,Ie.

Koncrpyr,rpoBarb no I4HcrpyKIII4lIM, no o6pasqy, qepTexy, rlo 3aAaH

CaMOCTOflTOJIbHO OnpeAeJI{Tn, aIIIOppIT]vt COOpKII'

llepepa6arbrBarb ror)'tleHHylo nu$opvaqlno:

rpymrrpoBarb rlpeAMeTbr.

Pery.rrnruBnble YY[:
Vuerr pa6oram [o npe AJIo)I(eEIHrIM LIHcrpyKrtI4tM

Vrraenue lr3Jlararb MrIcJIII s'retrcoft noruqecrofr BATCJIbHOCTH.

Vuern pa6orarb I] rtape, lp]trrlo lI B KonJIeKTI'IBe;

Vvrerr pa6oraru I{aA npoeKToM

BsauN,roAeficreue c yquTereM u cBepcrHl,lKaMa c rro q6ueua uH$oplaa

BO.III4TCf,

ECKIZX

KI4;

n6rnemcfl

3peHI4t

Hbrx cI4TyaIII,IfX oTMeqaTb

n6nnemcn

CXCME: 14

I4BaTb vl



cllocodoM peIueHI,IlI IIocraBJIeHH bIX 3aAAqa.

PemeHue nocraBJIeHHbIX 3aAarl qepe3 obrqentle

llpe4uerurrura pe3ynbraraMl4 LI3yrreHI'u

SoprrarEpoeaHl{e cJIeAyrouII4x sHa Hnfi u yueH Nfi :

3narr:

llpanura 6esouacHofi pa6ioru 3a KoMrlbrorepoM H

Ocsonnrre KoMrroHeHThI lKoHcrp:i KTopoB

Oco6 euuocru pit3Jl I{vHbI}t naogel efi , coopyxe uufi u

Konanrxl:repHyro cpe4y rlporp aM MI4p oBaHlrr{e B(JI

IIporpaMM[poBaHH.f,.

BNArr rIoABr4x(HbIx I{ HerIoABI4}KFIrIX coe4rnnenvf n

OcnosHrre rpr{eMsr KoHc'IpyHp o BaHux po6oron.

C auocrosreJrbHo peruarb rexHl4qecKne 3aAaql4

CosAasaru peaJrbHo 4efictnyroull4e MoAeJII4

SJTeMeHTOB nO ptBpaOOTaHHOr4 CXeMe,

KopperrrapoBarb rrporp a1\rM6I rlplu Heo6xoAnMocrt4.

,{euoncrpr4poBarb rexuurrecKrre Bo3Monuocrl4

Vuerr:

llporHouapoBarr pe3ynbtarrt pa.6orrr.

fllaHuponarb xoA BbrrroilHeH prfl, 3ap.alalzfl'

Pyroeogum pa6orofi rplrrrrrbr r,rJrr,r KoJrJreKTI4Ba.

Brrcraslrsarbc.f, ycrHo B Br4Ae coo6uleHr4.s r4nl4

llolyuarr ueo6xo4nrr,ryro un$op Marluro o6 o6rexre

cxeMbl, 3cKrI36I, qepre)Kpl (Ha 6lrva6Hblx I{ 3JreKTpoHnbIX

flpe4cranrrfrb oAHy r4 Ty )Ke Hncpopuarlurc pa3JII,H

Ocyuecrnnrtr rolrcK, npeoeipasoBaHr,re, xpa

I4CIIOiIb3yq yKa3areJII{, Kar€LJI0f r(, C[pat]oqHLIKH, LIHTepHeT

Vcrpofi crBo KoMnbrorepia Ha ypoBHe rron b3 oBareJlt

Yuerr clpoeKTr4poBarb r[oAeJrb Ha ocHoBe caM JrbHo r4 rro urroprlTMy

Bfp IIne.

Ky (pooororexHv Ka))

rMr4 KOHCTpyKTOpOB.

I43MOB.

roqyrc e ce6s rpaQu

HcTpyKrope.

rrpr4 [oMorqr4 c

etreJlbHocrt{, ucnoJlb3y

rx);

M14

we

cnoco6auu;

vr repeAaqy

f,BJU{CTC'

KI4I4 
'I3bIK

pr4cyHKrr,

MA,III4H,



Crpyrcrypa pa6ouefir nporpalrMbl :

[IEPBbII4 IOA O6ytlEHllfl
EarosrIfi J.-poeeHr

(KOHCTPyI4POBAHIIIE) +' <dIPOIPAMM

KO H C mpy Up O 6 AH U e A np O Zp tuVtrtt Up O B O H U e p O 6 O m O e.

3a,uaqH oa3()Boro ypoBBIfl

(IIP OIPAMMI,IP O B AHII U > :

- o 3 H AKOl4tt e H Ue C np O 2p A"ALJ4,U WU O 6 e C ne U e U Ue U LE

9797;

- pa36umue uH)rceHepHo?c,t Jvtbtrun€Hl4f, Ho8btKog K

u ucnorb3oaaHun po6omoa ;

deucrceutn u uarcnoua);

-noryqeHue Ha6btKo6 cutzopum,r4a npozpcLMM

cp e d cme ynp a6r eHur p o 6 omauu ;

3Ta[ f,BJIteTCt Oa3OBbIM I{MeHHO 3.[,OCb, AeTE nrCnfIaIOT OCHOBHbIe

3Ta[e npeAycMoTpeHa arTecTar_Ins'yqarlIllfxcs.

Yqe6Hufi nJran rl

BAH[IE>

HCTPYI{POBAHI4

MINDSTORMS Ed

HU.fl, n

HUn U U3VqeHUe

brKH poooToTexHHKH B

epHoe

damqurcu

Hns. 3rol

, Ha elont

+

- ooyqeHue yJweHurc cmpo,umb npozpaMMupyeMbrc ru po0omo6;

- noJryqeHue HaBdKoB praaomu sneKmpaHHbtMu 7re H m atw u 3 il e Kmp o.n4 o m o p,

Ha sroN{ grane AerH BbrrroJtrHflror craHAaprHbre 3aAaqn poBaHHs H [po[paMMa

ufr yponenr

BsolHoe 3aHJrrr{e

Ocnonrr po6ororexHlrKpr

3naroucreo c ua6oparvta <LEGON{IND SIf ORMS
Education NXT9797)
IrlsyueHue [pocrbrx MexaHlr3Mor]

C6opra uoge.rrefi rro rrHcrpyKrlnrr r4 Hanrr.r[HoMy
uso6paxeunro c rrcnoJrb3oBaHr{eM 6olrurnx u

I4X MOTOOOB OC3TIDO|DAMMI,IOOBAHLI'

C6opna 14 rrporpaMMr4poBaHr,repo6o'roB

CosAaHne z uo4ratpuKaurlr rrF orpauna



Pa6om c 6rorauu.ueficrsnfi 0 2 3

C6opra v nporpaMMupoBaHl,Ie po6oroe c AarrIrIKaMLI 4 4 0

Arrecrarlm o6yuarorq tnxcs. 4 2 z

I4roro 72qaca

KarenAapnufi y.re6 bII| n rpQnn

roa

o6Y'rennn

fizra Haqala

o6yuenun no

rporpaMMe
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o6yueHufl tro
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Cogepxanrle nporpardMbl Il yve6no- rn.recnltfi nJraH

Fasoemfi ypoBeHb (KOEICI'PIFIIPOIIAHI4E>

Ilepnrrfi ro4 o6yuennr.

BsoAHrrft I4HcrpyKTa)I( rro re.KHI4Ke

6esouacHo crvr rr [paBl4rta IIoBeAeHI,It Bo

BpeMr yue6nrtx 3&HI{TLLft, :rpe6oeauux r
o6yvarorql4Mcf Ha rIepI4oA odyuerrlrx.

-rroBTopeHr4e ocHoB padorrr sa ilK.

- 3HaKOMCTBO C IIO

<<po6ororexHI4Ka, pa3rBlrfl4e Mu
po6ororexHl4Kr{; 3rFIaICoMcrBo

KOHCTpyKTOpOM

- npoqecc co3Aa[II4e rlpocTbrx

KoHcrpyKuuit sa ocHoB e lioncrp)'KTopa
LEGO MINDSTOIIMIS lEducation
NXT 9797

- rrollroroBKa K pa6ore c

- 3HAKOMCTBO C .IETIUIqMU I4X

x.uaccraQuKaul4{ rlo, qBeqi vr

Ha3HaqeHI{rc

- TCXHPIKA COE,[I,THEHI{.'I AETAJICI4

- rrpaBr.rJra yKJraAKr4 Aela-refi B Jro'ToK

- I,I3yrreHue [pocrb]:x MexaF[43MoB

(6nor<rz, pbrqarr4, xoreca) w ux
3HaqLrMOCTb npII KOHC,TpyI{pOBaHI4UI

- [epeAaToqHbre qucJra

- 3y0qaT'ar [epeAar]ra

- r,BMeHeHr4e yfna rtparlleHuJr



- prcrroJrb:roBaHHe gepBf {HOE [epeAaqu I I

- KyrarlKoBbrfi Mexalrr43lM 1

-npepbrBrrcToe ABItxeHrIe I I

- rrepeAaqa BpaIIIeHHt 6; nQ[,{0lrlbro
pe3r4HoK

I 1I

- rrrapHvpbl I I

- o3HaKOMJreHr{e C illpaBHJIirMI4 padOTbI C

r4HclrpyKrlr4efi, BbICTpaI4BaHHe

iurropr,rrMa c6opKr4

2 2

- o3HaKOMJreHr4e C SJTeKTpOHHbIMIT

3JreMeHraMH KOHCTpyKlfOtr)a (uorOpu)
2 z

-BparqeHr4e KoJrec c Iloruolubro M0Topa 2 2

-BparrleHlre KoJrec c noMolublo AByx
MOTOpOB

2 2

- ponI4KI4 2 2

- ryceHI,IrIHhIe MaIrrHHbI 2 2

- UIAfAIOULIE MAIIIII]FIbI 2 2

- xBaTarcrqar pyKa I I

- IIoAbeM IIpeAMeTOTB I I

Tecrnponauue 1 1

C6opra rpocror-o po6ora 6es

r.rHcTpyKrII4I4 C SJleMeH'faldpl npOCTbIX

MCXAHI43MOB C I{CIOJIb3OBAHI4EM

o.uHofo I4nI4 AByx 1461grpOB

I I



TIEPBbIfr fON OEYTIEHAfl

Easonrr fi ypoBeHb (KO HCTPyI4POIIAHIIID) + (IIPOI MI4POBAHI4E>

- rIpaBI{Jra coeAuHeHl{t ABI4I'arent c

rrpoqeccopoM I4 6JroK0M IruraHLIt

- yrrpaBnerrr4e MoAyJreM |{xT

- B5r6Op I,I3arIyCK rlpctrpa.Mr{

- .4r,rcTaHIII4OHHOe yflp aBJIer]tI4e poo rlroM

- pa3pa6olrKa rpocrblx npolpaMM

- [aJrr4Tpa [porpaMMI,Ipo]BarII4t

- rrpoeKrbr rr flpolpaMMbl

- naHenb HHcTpyMeHToB

- tlp r4Hrlr4rr p a6orbr rlpofp al[MHbIX 6JIO KO]l

- 6ror pyneBoe y[paBJIeHIre, rpa.Krraxyu Nl
1 -4(Cu. rpr.rrroxeHne Ns2)

- 6nor 3ByK; rIpaIcrI4KyM J$r 5-6liCnn.

- r4HAI,IKa:rOp COCTO'HH' MOAyrt IlpaKtIrtKyM

Ns 7-10 (Cu. upranoNeHrae Nl2)
- 6lorn He3aBHcI{Mtf,e yrIpaBJIr3HIre

MoropaMLI, Eonrurclfi Morop v Cpe4nuft
MOTOp;

Nr Ns 11-12(Cr'r. rtpl4JloxeHue }ls2)

- rrpeAga3HaqeHl,Ie AarqI,IKoI!, o6uee
npeAcraBJIeHI4e o AarrItIKa)( n Ha6opax LIBGO

MINDST'ORMS Education NXT 19797

narqurc KacaHrlq
rca 6aunepa c Aarul,tKoM KacaHI,It

- .IIarlII4KI,t u 6lox oxtnAiaHtat

rpaKrI{KyM Ns 23 -24(Crr. rptlJloxeuue Jfg2)

{arvnrc IIBera, [o.tlKrIoqeHI,I(3 Ai]TqI{Ka

IIBETA

-qnuronofi pexl{M. f{rra:xenue rlo rpacc€)



HcnornsoBaHrre r.rHQparcpilcHoro AarqHKa
- pexr.rM npn6.nuxceH[q

vr Ns 42-43(Cu. npruloNeur,re J\b2)

- pe?ro4M yAarenHrrit, npvt1nuixeHrdo MuurKa rr

HarrpaBJreHne Ma,rrKa

J\b 45(Cu. rprirrr{))KeHue J\b2

- C OBMECTHOC I4CTIOJIb3 OBAIHIITC,IATIII{KOB

npaKrr4KyM J\b 44(Cna. rpn4nolrceHrae J\b2)

- TecTrrpoBaHr4e

- nporpaMMr,rpoBaHr4e co{5creeHHo|o po6rora

co6paHHoro B llpouecce r4 3yr{eHr4f Marepr4iala

oBr{e Tpr4 AaTqr4Ka r4 Tppr MoTopa)

- .rrpKocTb orpaxeHHoro x:Be'ra npaxrurylr J\b

32 -3 5 (Crvr. rpI,IrI o)Kenv e .lt{'e2)

- pe)Kr4M rpKocTb BHerrIIHero ooBe[IeHu.u
Ne 36(Cu. rplhir0xeHue Ns2

JIEIO-tIPOEKTbI

IrI ece-raKr,r, rJraBHbrM rrpu r43yqeHt{r4 po6ororexuu BbrcTynaeT MeToA npoe e. llol
MeTOAOM rrpOeKTOB IOHT4MaFOT TeXHOJrOflrrc OpraH o0pa3oBaTeJrbHbrx c a\vri.r., s

Koropbrx yqarqzecr craBrr r4 permaror r;o6crseHHbre 3ala

caMocrorrelrnoft Ae{TeJrbHocru yqarqefocs.

OcHonusre STanbr trpoer{:Ta:

1. O6osua.reHr4e reMbr lrpoeKTa.

2. I]enr vr 3ap;a,ukr rrpeAora.BJrreMoro rpoeKTa.

3. Paspa6orKa MexaHrr3Ma. Ha ocHoBe KoHcrpy

NXT 9797

4. CocrasJreHr.re [pofp€tM],rbr AJrr pa6orur MexaHtLr3M B cpeAe Lego Min

5. Tecr:HpoBaHr4e MoAe.rr4. ycrparreHr4e 4e$erron u ocTel4.

llpz paspadorre rr orJraAlKe rrpoeKToB J/qaunecfl {TCr OnbrroM Apyr c

oqenb e$SexrranHo BJrrurer rra purBtrrr,re ro:lHaBareJrbH TBOpTIeCKUX HaBbIKO

caM ocro-f, TeJrbH ocrb yqarrlr4xcjfi. llarrau cl6p a: o na, Mo)KH o Arrubcr B ToM, qro Jlero

yqalll4Mcr npr,rHr.rMaTb perleHr4e caMooTorTe.rrbHo, yltlrThr oKpylKarcrqrre ocoOe

. - vMeHI4e CO|JIaCOBbIHarll4qr4e BclroMof areJl bHbrx Miaropr4tulon. 14, vlo HeMiuI oBa

AefrcrBr4-fl c oKpyxarorqnMr4, T.e. - pa6o:rarr B KoMaHAe).

Y.Ie6Ho-r.{eroArdqecKr4fi i ronaulerr <LE(f O Ed

, I4 TeXHOJIOTI4TO COnpO

LEGO MINDSTORMS

HUIS

tion

foM, qTo

a TaKxie

HOCTLI 14

)) BKJIIOqAJI B C9O9 M;

wrvt. peorpaQNra, upeatfiBarJkrkr n]loeKToB rr,o oKpyxilouleMy Mr{py, Eiu

b CBOI,I



KOCMOCa 14 r4HKeHepHOMy [pOeKT[pOBaHVrO, paooTa

Mo)Ker 3aH-rrrb 6olee 100 araaeMIlqecKux qacoB. B cocras

rrHcTpyM eHTbr oIIeHKr,r ycleBaeM ocTr,r, w\ev An:rI AiurbH€ ft

rro opraHr43arrr4r4 pa6orhr B KJracce.

MATEPIIAJIbHO.:| EXHIIqEC KOE O
ilPOTT'AMMbI

1. Koucrpyxropu LEGC) MINDSTOFi.MS Edu

pecypcuux).

2. llporpaMMnoe o6ecile.neHr.re B cpeAe LEGO l\

rrporpaMM r'as. ape Aa NXT Pro grermming,.

3. llucrpyKrlr4r.r no c6opre (n elerrpoHrroM nu4e CD

4. Kurara Anr yqr4reru (n oJreKrpoHnona rara4e CD).

5. Hoyr6yr<.

6 . I4ur ep arcrtrBHafl Aocnia.

METOAruECX:O E OEECIIETI[EHIIE O
IIPOIPAMMbI (OE PA'3OBATEJIbHA-f, P()

KOHCTPYKTOPA. LEGO NIINDSITORM|S E

llporp arvrMH oe odecne.reuu e

flpoc:roe r [orurrHoe B trcnoJrb3oBaHr4a IIO L"E

9797, [peAcraBJrser co6ofi or;rr,r.rHrrii uHcrpyvreHT AJrt

MeTOAa, MOAeJrr{pOBaHVs peiurr,HocTr.r, npoBeAeH[ro

pa6or.

3ro IIO raKx(e KaK He,rb3r ryrrrrre uoAoftAer

MbrrrrJreHr,rr r{ [porpaMMr,rpoBaHpr-f,. llo,N,rrrMo yAo6Horo

lporpaMMr4poBaHwr rrporpaM:Mrroe ooeclerreHr4e AaEtH

r{HcrpyMeHrbr AJrfl AoKyMeHTupoBaHr,nr rrpoeKTuoft 4er:ren

rporpaMMr4poBaHr.re B cpeAe llX'T Programm ing

Y.re6Hsrfi MareprraJr

Vqe6no-uero.[uqecKr4fir xouunercr 14 I-EGO I\4IN

BKJlroqaer s ce6s Marepr4aJrbr AJrr peann3aur{m 40 npoe

6uororuu, reorpa$r4l4, r4ceJre.rl oB aHr4ro KocMocit 14 r4HXeHep

KOTOpbTMH n Ooqefi cJroxHo0Tr4 Moxe,r 3aHrTb 6onee I

yue6Hrrx Marepr4€lJroB TilKr(e BXoArr r4HcrpyMeHTr,r o

Aarsnefiureft pa.6o'ru HaA rrpoeKT'aMu r4 ooBerblrro oprB;H pai6orrr B KJracce.

KoropbrMr{ s o6uefi

Brx MaTepr{nJroB Ta

paooTbr HaA rrpoeKTaMr4

EqEHPIE PEAJI}I3A

NXT 9797 (6

RMS Education

EOEPA3OBATEJIb
EXHIIKA HA EA

UCATION EV3 45544

MINDSTORMS Educ

II3VIIEHI,I.f, VqCHI4KAMU

,IIOBATCJIbCKI4X 14

I43VqEHII'I 
'LJIT

KpacoqHoro Br,r3yarrbH

pecypcoB, rrpeAnaraeT

yueuuron. B

ORMS Education

no oKpyxaroueMy M

My rrpoeKTr4poBaHr4ro,

AKANEMI4IICCKI4X qACOB.

HKr4 ycrreBaeMocTvr,

OXHOCT'II

BXOA'tT

I{ COBCT]bI

979',t,

NXT

yqHoro

HepcKr4x

KOT'O

fl3bII{:a

y4o6nnre

M 3BCI{E

9797

HA,II

cocTa.B

ev AJl,fl



ilpoercru c norrraroBblMrr r{rrcrpyxrqnflMrr.

Kapro.rrcu c 3aAaH rrfl nrn. llpu.normeHue ]lb 1 -3.

B reqeHlte roAa c (pyxKoBrlitMr4, riaK Mr4H:trMy

r4HcrpyKTalxrr no rexHr4Ke 6egonacHocrrn (ua ilepBoM

roAa). CaeAeHrs o rrpoBeAeHur4 r4HcrpyKraxa (Ile 14

coorBercrnyrorquft Jrr4cr x(ypHraJra Kpyx( KoBoro o6reguHeu

CIIUCOK I{C[OJIb3}'EMOI4
{.rrn negarora:

1. llpuroxeaue IjV3 Programmer .rpeAocrilBJrt

Bo3Mo)Knocrpr rrporpaMMvlporlaEr.rrr po6oron LEGO

[oAKrloqeHr4e B mo6oe BpeNrr s rro6oM uerme! ,[auuoe

ucnorb3o*aHu.r c na6opou LIT,GO MIN'DSTO,RMS (3i,313

nouJtoilceHut-n4u.

2. Knr,rla ul'eir LEIGC) AdINDS'IORMiS EV3. 181

ycrpoficrno lkl,oiltl.txlaro Inlcorana ; [nep. c auru. O.B.

<<3>>,2017. -232 c

3.Bommas KHr4ra LEGO MINDSiTORI\4S EV3 /n

<<3>>,2017

4.Onc*uaqrax JI.IO. lulroputnau tw npoo

MINDSTORMS EV3 no tw*rwu,t JI.IO. OecsHrzqxax, )\.H.

M.: I,IsAareJrbcrBo dlepo>,2O1 5 ,- 168c.

5. PobororexHr4Ka Alr,qsrefi r4 poAr4rerefi. C.A.Ou

6. Bapcyros Arexcangp. I(ro ecrb KTo r]

7. Xypnan <<KounrrolepHbre r4rrcrpyMeHTbr B rrl

<<Ocnoebr po6o'rorexHr4Kr.r ua 6ale KoHc:qpyKTopa Lego Mi

8. Mer:o4uvecrne acileKTrr r43yqeHrlr reMbr

rrcrroJrb3oBaHr4eM LegoMirrdstorrns, Brrnycruar rranu{[ura

llp orp annra <<O cnosrr p odororex Hr4KH), A.nr f f lA ;

9. CONSTRUCTOPE.DLA NXT Kit 9,797^ Beta

Engineering

Tuft sUniversity,http ://www. legoengineering. com/libraty I

constructopedia-beta-2 1 .html.

10. Lego Mindstorms. lfhr: Mayan adventure. Jarnes loyd Kelly. Apress, 2

Educational

ABa pa3a B roA,

14 IZ npoMelKyTorrHbr[ B
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uena]. -Mocrea:14

Bzurx MocKsa
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Bc{Hr4uKr4fi, A.!.Oncr

rrrroB. CfI6 : Hayxa, 207

xra. - M., 2005 r. - 125 c
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torms NXT>.
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ion 2.1, 2008,
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