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l. ff oscru{TeJr bHafl 3a[r{cKa

Po6ororexHlrKa yBneKareJrbHoe 3aHflTvre B ruo6olr Bo3pacre.KoncrpyzpoBaHl4e caMoAenbHoro po6ora He ToJrbKo yBneKareJrb'oe rurrr^",Ho 14 rlpoqecc 
''o3HaHrr'f, 

Bo MHorrrx o6racr-{x, TaKr4x KaK: 3JreKTpoHr{Ka,MexaHIrKa' [porpaMMl4poBaH'e' 14 coece^a He o6-f,sare*so 6rrrb r4HXeHepoM,'Iro6rt co3xarb po6o'ra' co6parr po6ora kr3 KoHcrpyKropa Lego MindstormsNXT caMocro.f,TeJrbHo Moxer Aaxe a yireHr4K ruKoJrbr.c HaqaJIoM HoBoro Tbrc-f,rleJle rvrfl B 6omruaucrBe crpau po6ororexHkrKacrana 3aHHMarb cyu{ecrBeHHoe Mecro B IuKoJIbHoM u yHr4Bepcr4TercKoMo6pasonaHl{14' rloAolno ToMy, xar< zHsopMarr4Ka trosB.rrraab B KoHrIe ,,pournoroBeKa a rIorecHI{JIa o6rr'{Hlle [peAMe*t. llo BceMy Mapy lpoBoA.f,Tc.rr KoHKyp cbr 14COCTfl3AHKIfl PO6OTOC TNfl IIIKOJIIHI4KOB U CTYACHTOB: HAYI{HO- ICXUH'{CCKiAIZsecraea'rr <Mo6zrrbHbre po6orr,r> 
_HM. nposeccopa E.A. [er flHLrHa c 7999 r.,Hrpbl poooros <EepoSor)) - c 1998 r., ti*oyurupoAHbre cocr.rr3aHr4x po6oroe nPoccwu - c 2002r', BceMHpHbIe cocrr3anua po6oroB B crpauax A:an - c 2004 r.,$yr6on po6oroe Robocup c i993 r. H r.A.ltrorpy*ulue ro3' r\uu B o6tacrururo'rruofi po60rorexH,Kr4 Ha cero4HXruuufi AeHb 3aHr{Maer srzpnaa Lego(noapasae'reH'e Lego Education) c o6pasouut.n"rbrM, KoHcrpyrcop aMV cepur4Mindstorms. B HeKoropbrx crpaHax 1cilta, fnoruwn,Kope.a H Ap.) npa a3yr{ eHHHpo6ororexHprKH ac[onb3ylorc{ u 6oree cJro)KHbre xu6epHerzqecKr4er(oHcrpyKropbr.

B Hacro'suree BpeM's aKTI4BHoe pa3Barr{e ruxonruofr po6orore x*vrKuHa6lrcAaerc's B Mo,cxee B pe3ynbrare ueneBofo sauaucapoBaHr4, rrpaBr,rrenbcrBacroJrr4rJbr, e r{er.s6uucxorl o6lacrz u HeKoropbrx Apyrr4x perr4oHax poccrzr,r.flrcyrnx cyrqecrBeHHo orcraer ,,o KonuqecrBy ruKoJr, 3aHr{Maro[IHXc-qpo6ororexunrofr, xor.s ypoBeHr noAforoBKr.rvqau,Xc' AocraroqHo ar,rcoxr.rfi. Ha:pena ;ffiffiffi1t":^Tll"r#"#
ABI.xyuleN4 IleHTpe' cnoco6HoM BoBrteqb B ,,pol{ecc KaK 4erefr u r]eAaroroB, TaK rzaAMr4Hr4CTpauHr4 rlrKOJr A pafronoB pefuoHa {alrHero BOCTOKa.

1.2. Hanpan,reHHocrb o6pa:onarelruofi rporpaMMbr
i-lanpan'rerJHocrb nporpaMMbr - 

"uyuno-rexH[r{ecKaq. I rporparvnaaHanpaBneHa Ha flp14BneqeHHe yqatuaxct K coBpeMeHHbrM Tex'oror,.f,MI{oHcTpyhpoBaHwr' rlporpaMMupoBaHI4fl H llcrlonb3oBaHr4r po6orn:apoBaHHbrxycrpoilcre.

1.3, Hoensua, aKTyar.rbHocrb rr rreAarolrrqecKar qe,recoo'pa3HocrbBeeAelrne AolonH'Telrsofi o6pa:oearelruofr nporpaMMbr<Po6ororexHl,Ka)) B mKoJIe Heas6exuo 
".t"""t KaprHHy Boa*pprflTr4flYlrau{aMHc'f, TexHI4LlecKHX ilHcrlwilIrr4H, [epeBo ilr vrx H3 pa3prra yMo3pnTeJrbHbrx Bpa3ptA finp'KnaAl{lrx' llpan,'eHeH].e AerbMH Ha npaKTr4r(e Teoperr4rrecK' x zuauwit,ilonyLIeHHbIX Ha MareMarlzKe [JTI4 Sa:axe, BeAer n 6o,raa r,ry6oxonay noHr,IMaHurroocHoB, 'raKpennrer nonyLreHHbre HaBr,rKrl, cpopri,,zpya o6pasosaune B efo



HaunyqueM CMbrcJre. n c Apyfofi cropo'br, krfpbr B po60.rrr, B r(oTopbrx;a6'raroepeMeHHo y3Halorct ocHoBHbre [prrHrlr4 nbr pacqeToB npocrefruruxMexaHaqecKl'{x c}icreM H anropr4TMbl HX aBToMarnqeaKoro 
Syur<qrzo HVpoBaHLrflrloA y[paBneHaeM nporpaMMrrpyeMbrx KoHrponnepoB, nocny)Kar xopourerino'leolz Ant nocreAyroqero ocBoeH't cnoxHoro TeoperaqecKofo Marep ualra HaypoKax. llporpanaMr4poBaHae Ha KoMnbrorepe (uanpanrep, BapryaJrbHbrxHclo'qHarelefr) npw ncetz ero [oJle3Hocrr4 Anfl pa3B.r-tr4fl yMcrBe'Hbrxcnoco6Hocrefr tso MHofoM

vcrponc:rna,4ericrevroqero"1'#1h"Iff f#ffi T:;J.,"X#J""Tffi:I(AK KOMII'TOTCPH'IC HfPbI YCTYNAIOT B IIONC3HO CTI4 HTPAMHACTO.f,IIII4M.Bo:nroxnocrr [paKocHyrbcr K Her43BeAaHHoMy MHpy po6oron AilflcoBpeMeHHoro pe6eurca f,Brtercs oqeHb MotrIHbrM crrrMynoM K rro3HaHr4ro HoBoro,rpeoAoneH'ro I4HcrrIHKTa norpe6urelx u QopurzpoBaHrrro crpeMneHrz, KcaMocrotrenbHoMy eo3'AaHuro. llpa eueurHefi'.rp""rranaTeJrbHocrr4 noBeA eHr4fl,po6orsr Moryr 6strl coAepxareJlbHo HafroJrHeHbr r{HTepecHbrMr4 r.r HelpocrbrMa3AilA\,AMV, KOTOPbIE HCAS6CNHO BCTAHYT .,CPCA TOHF,IMI4 HH)I(CHCPAMU. WXpeueHl4e cMolI(eT [paBecTa K pa3BI4TrIIo yBepeHHocr6 B cBorlx cvnax u Kpac utHpeH ArO fop1430HTOB ilo3HaH r.is.
I Ioeute' rlp,lJittzrtbt perxeHH fr aKTyailbHbrx 3aAaLI LreroBeqecrBa c ,,oNroqr,ropo6oron, ycBoeHHbre B iuKoJrbHoM Bo3pacre (nyc* 14 B r4fponofr sopue), xoBpeMeHIz oKoHLIaHH'tI By3a v HaqaJIa pa6orrr'ut clTerlpranbHoc'4 or3oByrcfl Bripr4HllHnaa'qbHo HoBoM noAXoAe K peanbHbrM 3aAaqav. 3auuMafleb c AerbMr4 HaI{pyxKax poSororexHl'tKA' MbI rIoAroToBaM crerlr4arr,croB HoBoro cKJraAa,

ffffi:lt^ 
K coBep''eHl'Irc nnHHoBaqaoHHoro upopbrBa B coBpeMeuuofi HayKe 14

1.4. I{e;rno6pa:oearelr,uofr rporpaMMbr
Co'rAauue yc,roer.ifr Alfl
opHeHTiiqllr.l UlKojrbrlHKOB
nocleAvrorrlerZ pa6orsr Ha
po6ororexHurcofr.

MoruBarfr4r4, noAroroBKr4 u npoSeccuosaltHori
B.Itfl Bo3MoxHoro npoAonxeHr4fl yue6ir e BV3ax HflpeAfrpuflT'|4flX |Io cneqt{anb}{ocrrM, cBr3aHHbrM C

1.5, 3alaqr.r o6pa:onare,rrnofr rporpaMMbr

O6pa:oeaTe,,rbHL,re

Hcnols:o BaHr4e coBpeMeHHbix
o6pa:oeaHr4r, opfaHu3ar\hn Ha r4x
),qau{tixct
u3HaKoMneHHe yqaull4xct c KoMrrJTeKcoM 5a:osrrx TexHonor uit, npnweHreMbrxnpt.t co3;louH a po6oroe
Pea-n u: ar{ 11 t M e}I{rl peAMerHbrx c es: efi c tl] a:u xofi , ar-r $opnaarnxofi 14 MareMarnxorlIretueuae yqaurl'JMl,ct pflEa rca6epue'4i'recK'X 3aAaLr, pe3yrbrarona xaN4otz u3ro'opt'tx6YAer pa6oraroulizfr vexaH r43M t4rrLrpo6or c aBToHoMHbrM ynpaBneH[eM

pa3paooror{ ro po6ororexHuKe B o6tacr:u
ocHoBe axrzeuoil BHeyporrHofi 4e.areJrbHocru

a

a



Pa:euearoulne

Pa:sarue y rIrKoJrbHrrKoB IrHXeHepHoroMbrIr IreHkrfl.,HaBbIKoBI(oHcrpyr{poBaHu\ rpofpaMMupoBaHr4f v eQ@exranHofo14 crronb3o BaHr4fl rca6epneraqecKr4x ctrcTeMPa:ezrne rannor; lrorop"n", BHr.rMareru:o6perare,rlbHocr, r\rr' ui-u4Mal'9JlbHocTa' aI(KypaTHocTIr H

,ffffi; 
KpearzBHoro MbrrrrrreH,r 14 rpocrpaHcrBeHHoro eoo6paNeuar

opraua:ar\Hfl u y'aer^e B arpax, KoHKypcax z cocr.rr 3aHuflxpo6oroe B KaqecrBe3aKperineHkrf u3ygaeMofo Marepuan a Lr B uenrx MOTr.rBarIa u o6yueuux

BocnarareJrbH[,te

r lloesrueHrae Morr.iBarrr4r4 yqa,,lr4xc.q x a:o6perarenb erBy uco3AaHr4roco6cr.eeHu sixpo6orr4 3HpoBaHHbrx crrcreMt @opnaapoBaHl4e y yqaq'Xct cTpeM rre'vfl K nonyqeHlrro KaqecTBeHHoro3aKoH q e H HOfo pe 3y,t bTaTa
r cDopil'lpoBaHHe HaBbrKoB [poeKTHOfo Mbru]Jre wun, pa60Tbr B KOMaHne

1.6. Orru.rfire;rbHbre ocodeuuocrz

flauuan o6pa:oearenbHa{ [porpaMMa rrMeer p{A or,ruuufr or yxecy ule cTByto ulprx aH arrof oB.

' 3,tevenrr,t rca6epHerr4KUl LI TeopI{I4 aBToMarhqecKofo ylpaBneHr4_rraAa[THpOBaHbr An,
\/poBHt BocnpvflT?4n Aetefr, qro rlo3BoJlf,eT Haqarb noAroToBl(y rrHxeHepHbrxriaJpoB ),xe c 5r,racca [rKoJrbr-

" cyulecrBy*lull4e aHaJTorI4 [peArlonara]or rroBepxHocrHoe ocBoeHr4e 3JIeMeHToBPOoOTOTCXHHKH C ilPEAMYTqCCTBCHHO AEMOHCTPAqAOHHbIM NOAXOAOM K14Hrerpal-{HH c Apyrarvra rpeAMeraMl4. oco6ennocrbro iu"ror nporpaMMbrtlB"rlttcrcr Haue-leHFrocrb Ha KoHeqHsrfi pe:y,rrbTar, r.e. pe6euoK co3Aaer He [pocroBr{eurHxrro MorenL, po6ora, Aopr4coBbrBa.s B cBoeM eoo6paNeuuu efo
,l::T;J:ffi: ,|]nT. 

co3Aaer Aeii*nvroulee ycrponcreo, Koropoe peuaer
r fiporpaMMa nnot"o cB-s3aHa c MaccoBbrMrr Meponp' fl-tr4rrM.. B HayrrHo_rexsuqecrcofr csepe An{ Aereft (rypuupaMw, cocrr3aH vflMr4, i<on@epen tluxva),

'ro fio3Bo'Tter' He BbIXoA fl 3a pa*xz yve6Horo npoqecca, upwHuMaTb aKTABHoe-vqacrHe B I{OHI{ypcax pa3nplr{Hofo ypoBH.q: or rrrKoJrbHofo Ao MexAyHapoAHOfo.

l ' 7. Bo:pacr AeTefr, yqacrByrorqux B peaJrr{3arl Lrtr AaHHOri nporpaMMbre j0-13 ne
o r 4-r7 treT 

- ocHoBHat rPYrl[a

npo,-pun'itu 
tJ:iTlt#tiil3-"oo.Kr,poBaHa 

B 3aBacr.rMocrr.r or Bo3pacra\qail{14\ct' Iiexo'rl}lbie TeMbt B3aHMocB.fl3aHbr co uJKo,tL,HbtM KypcoM H 
^.oryr c.;1uou c''opoFrbr cnyxr,rb nporeAeBruxorZ, c Apyroil cropoHbr 

"J;;; ;;;:.".



Hanprair'rep' nepeAaror{Hble orHolrreHar cB.s3aHbI c o6rtxsoBeHH'IM 14 Epo6svu,I{oropble I43yqarcTcs Bo eropofi ronoBaHe 5 xlacca. floHsrze cKopocrr4rlotBiltercfl Ha $u:raxe e 7 xracce' Ho I4rpaer cyqecrBeHHyro ponb B [ocrpo eHLrLran$ SepeHur4anbHoro peryn.sropa.
Ecla KpyxoK Har{kIHaer $y"*q"oHapoBaHr4e B crap,,,eri rpyune, Ha MHorr4eTeMbI norpe6yerc'f, fopa3no MeHbIue BpeMeHH, Ho KocHyr'c fl, Ta.* LrrLr LrHarre,HyxHo Bcero' Pa6otan co craplxeKn aeeHHKa'Lr, nporBlrBlur4Mrl HHTepec Kpo6ororexHl'Ke He3aAonro Ao oKoHqaHu{ ruKoJrbr, trpuxop.rrcfl oco6eHuo6epex<uo a TLIIarenbHo orHo e.rrefl K rrx BpeMeHr4: co3AaBar b uH*LrBu,4yulJr'HbreTIJIaHbI w trp' seo6xorzMocrl4 coKpaqarb TpexroA u',ru'irKypc .{o oAHoro rona.

1.B. Cponn pearr.t3 atrav rporpaMMbr
flporpar,aMa paccq[raHa ua 1 ro4 o6yueruun.
B nepesrfr rol y'aul'ect ilpoxoAqr r(ypc r(oHcrpy' poBaHufl, [ocrpoeHr{rrNIexaHH3M'B c 3neKTponpHBoAoM, a TaKXe 3HaKoMrrc, c ocHoBaMurrpo rp aMM Hp oB aHH fl KoHrponn epo B 6asoeoro ua6 op a.
Bo sropofi roA yqaulnectr I43yqaroT rrHeBMaraKy, eo:o6uonr.seMbret'{crotlHt4Kl4 3Hepfl4a' croxHble MexaHIr3MbI v BceBo3MoxrHble AarrilrKu EnnMl4l{poKoHrponnepoB' flporpanaM,poBaHi4e B rpaSuuecr<orz auxeuepuoi cpe^el'l3yLIaerct yrny6leHuo' llpoacxo4ar 3HaKoMcrBo c nporpaMMapoBaHrr eMB,pryanbuurx po60ToB Ha r3brKe [pofpaMM UpoBaHHfl. cxo)KeM C Cn.
Ha rperafi roA yqa'\veefl v3yqaro^r ocHoBbr reopvu aBToMarrrqecKofo]/[paB-!eH r4fl . r4HTeJrner(TyanbHL,re H KoMaHAHbre r4fpbr po6oroe, crporr po6oroe_

lilillii,?i. 
a raK,ne 3aHwMatorcn rBopqecKr4Mr4 u accneAoBareJrbcKr.rM14

1.9. Pexuiu zausruit
B u 6o p $op rir opraH'3a r\Lrw AeflTerr bHocrr,r o6yvaroul wxcfl_ apryMe HTapo BaHa o6ocuoeau. oopMbr opraH n3ar\ww Ae.srenbHocrr: rpyn,,oBa fl) wH*rrBr4,4yanbHo _rpynnoBaq (3-5 ueloeerc)' PeNan'r zaws'wit: rrpoAonxarenbHocTb yve6uoro

'aHflT^fl 45 MHH., opfaHr43ar{aoHHbre Mepotrpw,,rw,., Koporr(r,re [epepbrBbrcocraBntrcr - l5 rvrzn' 3aunrun npoBoA-qrcn2-pazaB HeAenlo no 2 yue1Hbrx qaca

[)12::::ru; 
n'ouoril a eropofi ro4 o6yveuux ,'3 puruB HeAe'rro e 3 ro4 o6yveHzx

l' vqe6Ho-r'eMar,nqecrcufi [JraH Aorro,,rHurerssofr o6pa:oeare,rruofrnpofpr!MMbr
< Po.o'rorex H H Ka : r(o Hcrpyr{ po Ba H rre u [por-pa M M rrpoBa H He,,>.
l.l. 3aaaqlr o6.yueuua

06pa:oeareJrbHbre

Hcno,rt.:oBaHHe coBpeMeHHbrx
o6pa:oean^,,ori^vnffi;THXXTi#?f n:H:XJfd;ff Hl#::ffi,



yqarlu4XCt

' o:HaKoMrTeHae yqaqr4xct c KOMTTJT.KCOM 6asonrrx rexnorotafr,frpr4 MeHreMbrx [ppr c 03 AaHuv po6oronr Pearru3ar\Hn MexlpeAMerHbrx ce-aseri c MareMaruxofr
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;r"uoJrXt #[t".r#tnnoo Moropl4Kr{, BH,MarerrbHocrr{, ar(KyparHocrrr u

;""r,1?T 
urI4e Kpearl4BHoro MbIITJIeHT{-f,, u npocrpaHcrBeHHoro eoo6pax(eHr4.s
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l' Po6ororexHr{Ka 4,ra 4erefi v poAnre trefi|.c.A.oznvrl]oB. crl6: Hayxa,2010.2' caur<r-ilerep6yprcxae oJII4Mrrr{aAbr ,,o ra6epueraxe M.c.AHaHlencxui,I-.tr4.Eo,rryHoB, Io.E.3afiqee, A.c.MarBeeB, 
"A,J-I.@paaxoe, B.B.I'rzerzn. rloapeA' A'rl'.upa4r<oea, M.C.AHaHbeBcKoro. crl6.: Hayxa, 2006.3' xypua'r <KovnsrcTepHble aHcrpyMeHTbr B ruKore)), no46opxa crateit za 2014 r.<ocHoebr po6ororexH,Krr 

"" 6?::_i"".tpyn-pa Lego Mindstorms r{XT>>.1' The LEG' MINDST'RMS NXT Id; Boot<. o".rig',, in*nt, and Build byMarlijn Boogaarts, Rob Torok, Jonathan Daudelin, et ai sun F.un.isco: No StarchPress, 2007.
-5' LEGO Technic Tora no Maki, ISOGAWA yoshihito, version 1.00 Isogawastudio' Inc'' 2007 , http://www.isogawastudio.co jpllegostudio/toran omakj/en/.6' CONSTRUCTOPEDIA NxT Kit g7g7, Beta version 2.1, 2008, cenrer forE'gineeringEducationar outreach, Tufts University,

i:T f i; lxJe 
g o e n g i ne eri n g. c o m/ tibr arv /,1o.- Jo *n l o adl 1 5 0 - nxt- c on s rru ctop e d i a-

7 ' Lego Mindstorrns NXT' The Mayan adventure. James Floyd Keliy. Apress, 2006.8' Engineering with LEG' Bricks and RoB'LAB. Third edition. Eric wang.College HouseEnterprises, LLC, 2007 .() The Ll'official LEGO MINDSTORMS NXT Invenror's Guide. David J. perdue.SanF-rancisco: No Starch press, 2007.
I 0' h ttp :/i w u'rv. I egoedu cati o'. i nfoi nxtr r eso urces/building_guides/
1 I http:lr,r,ri,r,r,. legoengineering.com/
t2' Ilerecoea o' c. olo6eu'ocrr4 rperroAaB aHWfl 3JreK."Koucrpy'poBaH'e w rporpaMMr{poBaHr4e po6oron,, n "urJ;;;r"#"r.#f;;lri"Jt]HllTSl 

Tonacroro rocvAapcrBeHHoro reAafortrqecKoro yHr4Bepeurera. -
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