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1. TlosicHHTe/1bHAA 3aMHCKA
r

[Iporpamma pa3paboTaHa B COOTBETCTBUM C HOPMATHUBHBIMHU JIOKYMEHTaMHU:
NUCHLMO JernapTaMeHnTa obpazoBanus M Hayku oT 27.09.2012 Ne47-14800/12-14,
npunoxeHuss Kk nuceMy No2 «Meroauyeckue peKOMEHIALUMH I10 OpraHM3alvH
BHEYPOYHOM JesTeNsHOCTH B pamkax peamn3anud PI'OC HavanbHOro
OCHOBHOTO 00mero oOpa3oBaHuss B ¢opMare «MHTEHCHUBOB». IIuceMo
nermaprameHTa oOpasoBaHus W Haykd 14.09.2011 Ne47-14163/11-14 «O6
OCOOEHHOCTSIX ~ OpraHm3aluu BHEYPOUYHOH  JesATeJbHOCTH B  Kjaccax
o011eo0pa3oBaTeNbHbIX yUpeXKIESHUH, peanu3yomux (benepanbHbIi
roCyIapCTBEHHBIH 00pa3oBaTeNbHbIA CTaHAAPT OCHOBHOIO 00IIEro 0Opa3oBaHUs».
ITucemo nenmapramenta oOpasoBanus U Hayku 09.11.2011 Ne47-17957/11-14 «O
METOJMYECKAX PpEKOMEHIAlUsIX MO0 O(OPMIEHUIO TNPOrpaMM BHEYPOYHOM
IeATelIbHOCTH B paMkax peanmszaiud @I'OC OOO0y.

Paboyass mporpamMma NpOEKTHOM  jgeATenbHOCTH  «PoOoToTexHHKa»
OpelHa3sHayeHa Juis ydaimuxcs 5 kiaccoB. Hacrosmmuit kype mpensaraer
UCIOJb30BaHHe 00pa30oBaTeabHbIX KOHCTpykTopoB LEGO wu anmapatHo -
OPOrpaMMHCIO cfecitedendss KaKk HHCTPyMEHTa I OOY4YeHHS IIKOJIbHHKOB
KOHCTPYMPOBAHMIO, MOJEIMPOBAHUIO U KOMIIBIOTEPHOMY VIIPaBJIEHHIO Ha
3aHATHAX LEGO -KoHCTpynpoBaHuS.

HWcnonezoBarve [LEGO-KOHCTPYKTOPOB BO BHEYPOUHOH  J€STENbHOCTH
MOBBIIIAET MOTUBAI[MIO yIalMXCSA K O0YYEHHIO, T.K. [IPH 3TOM TPeOYIOTCS 3HAHUS
NPAaKTHYECKV K3 BCeX Y4YeOHBIX JMCHUIUIMH OT HCKYCCTB W HCTODHH [0
MaTeMaTUKU U ECTSCTBCHHEIX HAyK. MeXIpeaIMeTHble 3aHSTHsS OMHMPAlOTCS Ha
€CTECTBEHHBIN HHTEpeC X pa3spabOTKe W IOCTPOMKE pa3IMYHBIX MEXaHH3MOB.
Onnospemerno 3anatus LEGO Kak Henb3s Tydine MOXXONAT MIS U3yYeHHs OCHOB
ITOPUTMHU3ALKY U DPOrPDAMMHUDOBAHMS, a HMEHHO [UIi II€PBOHAYAILHOIO
3HAKOMCTBa C 3TAM  HENPOCTBIM  pa3feloM HHGDOPMATUKHM  BCIIEACTBHUE
aIanTUPOBaHHOCTY JJisl AeTeli Cpelbl TPOrPaMMHUPOBAHUSI.

OdeHb BaXKHBIM IIPEICTABIAETCS TPEHHPOBKA PaGOThl B KOJUIEKTHBE M
PasBUTHE CaMOCTOATIILHOIY TEXHMYECKOro TBOpYecTBa. [IpoCcTOTa B MOCTPOEHHH
MOJEIH B COYCTaHWW ¢ OOJBIIUMH KOHCTPYKTUBHBIMH BO3MOXKHOCTSMH
KOHCTPYKTOpa LOZBONSAIOT ACTSM B KOHLE 3aHATHS YBUAETHh CHEJAHHYIO CBOMMHM
PyKaMH MOZLETIb, KOTOPEs BEINOJIHSET MOCTaBICHHYIO HMH JKe CAaMHUMH 3a/a4y.

M3yyas npoctbe exanusmel, pebsiTa yuarcs paboTaTh pyKaMH, pa3sBHBAIOT
SIEMEHTAPHOE KOHCTPYKTOOCKOE MbIILIEHHE, (AHTA3UI0, W3Y4arOT NPUHIHIBI

PabOTh! MHOTYX MeXaHNIMOR.

AKTyaIbHOCTL [afiH9fl TPOrpaMMbl COCTOHUT B TOM, YTO pPOOOTOTEXHHKA B
IIKOJIE MPCEIICTABILACT YAl 2T TeXHOJIOIMKM 21 Beka, CiocoOCTBYET pa3BUTHIO HX
KOMMYHHEATABHETY  C1OCCCHCCTEH, pa2?BYBAE€T  HABBIKH B3auMO/JIEHCTBHS,
CaMOCTOATeRHOCTY ML TPHHATHH  PEUIERWM, PACKphIBAET WX TBOPYECKUH
NOTEHI'HANl. PebaTs yulue TOHHMAKOT, KOTJAa OHH YTO-THOO CaMOCTOSTEILHO



CO3HAlOT un¥M H306petaioT. [lpu NpOBeNeHMM 3aHATHH MO POOOTOTEXHHKE STOT
daKT He IPOCTO YUHTHIBAETCS, @ peallbHO MCIIOIb3yeTCs Ha KaKIOM 3aHATHH.

Hacrosmuii ~ kypc  Npeiaraer  KCIONb30BaHHE  00pasoBaTelbHbIX
KoHCTpykTopoB LEGO 1 anmapaTHo - IIPOrPaMMHOr0 OOecledeHHs, Kak
MHCTpYMEHTA [UISl 00yHueHus [KOJIbHUKOB KOHCTPYHPOBAHHIO, MOJCIUPOBAHUIO U
KOMIIBIOTEPHOMY yiIpaBiiennio Ha 3ausatusx LEGO-koHctpynposanus. LEGO®
MINDSTORMS®  Education — HOBoe TOKOJEHHE  00pa30BaTellbHOM
POGOTOTEXHUKH, 1103B0JIOIEH M3ydaTh eCTeCTBEHHbIE HayKd (MH(OPMATHKY,
QH3UKY, XEMUK, MaTeMaTdKy M Ap.), a TaKkKe TEXHOJIOTHH (HayqyHO -
TEXHHYECKHS JOCTANEHUS) B IPOIIECCE YBJIEKAaTeIbHBIX NPAKTHYECKHX 3aHSTHH.

Vicnoms3yst ofpasoparenpHyro TexHonoruto LEGO MINDSTORMS B
coueTaHuy ¢ koucrpykropavu LEGO, ygamuecs pa3pabaTelBatoT, KOHCTPYHPYIOT,
IPOrpaMVUPVIOT K ACTEITEBAIOT pOOOTOB. B cCOBMECTHOH paboTe AeTH pa3sBHBaOT
CBOM HMHIUEBYAAYATEHHE TBODYECKHE CIIOCOOHOCTH, KOJUIEKTHBHO MPEOAOJICBAIOT
TBOpUYECKye Tpofiicy b, 1OIy4alnT BaXHBIE (QyHIaMEHTAlIbHble W TEXHHYECKHE
3HaHMs. Oud  craHonsics 0Oojlee KOMMYHUKAOENbHBIMM, Pa3sBUBAIOT HAaBBIKH
OpraHu3ali ¥ TPOBELEHNS ¥CCISNOBAHUM, 4TO O€3yCIOBHO CMOCOOCTBYET HX
yCIexam B Az)hbHeHIieM IIKoIbHOM 00pa30BaHuH,

B Oymymie# pabore

OcroBHLIM coaep:icalmeM JaHHOM Kypca SBJISIOTCS  3aHATHS 110
TEXHHYECKOMY MOASINpORaHY0, cOOpKE W MPOrpaMMHPOBAaHHS PpOOOTOB C
HCIOJIE30BAH HEM -,nc,l_,q.Ju;A;; MaTepUaoB U UCTOYHUKOB:

Ha 3aHaTHSIX 2¢110163y:01 4 KOHCTPYKTOPsI HabopoB 8547, 9797, pecypcHoro
Habopa cepru LE('JU VINDSTORMS NXT 2.0 ¢ mporpaMMHBIM 00€eCIIEYEHHEM
IMepBoPooor (CD-K wick ¢ su3yanpHO#M cpenoii nporpaMmupoBanus NXT-G).

Hcnomseyst epceoHanbyelil KOMOBIOTEp MIM HOYTOYK € IPOrpaMMHBIM
obecrmeueHueM, 3 TeMeHTs 13 KOHCTPYKTOpA, YYSHUKH MOTYT KOHCTPYHpPOBATh
yhOpaBiasieMble MO &M HoOOTOB.  3arpykasd YOPaBIAIOUIYIO IpOrpaMMy B
cnenuanbdei vrkpokcrnsotep NX1, © IpucoendHss ero K Monenu poborta,
ydamuecsi »3yqaxT v #2010 310T QYHKIIUORAIBHEIE BO3MOXXHOCTH Pa3IMYHbIX
Mozenett poooton. FPefor NXT  pabotaer He3aBUCHMO OT  HACTOJIBHOIO
KOMIIBIOTEDA, A KOTOPOM Oblfa HamHMcaHa yIipasisiowmas nporpamma. Ilomyyas
HHpOpMA¥IC OT DARAELIX NaTYuKoR 4 obpabatbiBas ee, NXT ympasiser
paboToti MOTUpOE.

Wrora usydennsiK Tev. TOABOJATCS CO3LAHHEM YYEHHKaMH COOCTBEHHBIX
ABTOMATH3V DOBAHHED. VOACTSH, C HENKCAHAEeM IPOrpaMM, HCMOJIb3yEMBIX B
CBOMX TINOEKTAN, ¥ 32IMTGH ITAX MPOEKTOB.

Kypce «PofcroTexsiaxay OPHEHTHPOBAH Ha ydamuxcs S5 kmaccoB. Pabodas
Oporpamyva paccuidiada va 68 yacoB. 3aHsATUS DPOBOASTCS 2 pasa B HENEIO,
COTJIACHO yu:OHOMY PACHIF CAHHIO.

Crpykrypa pafosi:i aporpavMbl «POOOTOTEXHUKE» COAEPHKUT:
1. ITosscHUTE IS HYIO 22THCKY

-

2. Temainuec <At 11128 OPOI PAMMEBL.



3. Copepxanve nporpavMel  BKIIOYaeT B cebd IOCIENOBAaTENIbHOCTh TEM,
pa3fenos Kypca.

4. Ilpennonaraemuie pesynbTaThl IPOTPaMMBl.

5. ®opMBI KOHTPOIIA.

6. MeTtoanyeckue peKoOMEHIalyu.

7. Onucanue MaTepualit H0-TEXAHYECKOro o6ecrnevyeHus: MporpaMMal,
OubmnoTednbLIA QOHLI.

O0BbéM yacor: B TeueHHe roja ydeOHoro — 1 yac B Hefielnto, 3a roa - 34 Jaca.
Bo3pacrHas rpynna: yaamuecs S5 KJI1accoB.

Heasb NpOrpamMMmei: 3aJI0KUTH  OCHOBBI aJrOpUTMU3ALNH 7
IIpOrpaMMHUpOBaHus ¢ ucrnonbioBanueM pooora LEGO Mindstorms NXT, HayuuTh
HCIOJIb308ATL  CPe/ICTh2  uil(DOPMAIIMOEHbLIX TEXHOJIOTHUM, YTOOBI INPOBOIUTH
HCCIIEJI0BAK A 1 PEINATE 3ala4d B MEXIIPEIMETHON AeITENbHOCTH.

3agaun upoipammini:
- HAy*iTh KOHCTpYWPOoaaTh poO0TOB Ha 6a3ze Mukpomnpoueccopa NXT;
- Hayunth paborath 3 cpejie IporpammppoBadug Mindstorms NXT;
- HayudTe COU1aBILIThL IpornaMMel ynpasieHus LEGO - po6oramy;
- PasBuBaTb  TBOPYECKME CIIOCOOHOCTH W  JIOTHYECKOE  MBILIICHHE
00y =a10L [v X Cid;
- PA38ABATL [ MELE: LBICTPAUBATh TUIOTE3Y M COMOCTABIATH C MOJYYEHHBIM
pe3yJbrarom;
- P@3BHBATE 00pu:HOEC, T€XHMYECKOE MBINUICHHE U yMEHHE BBIPa3UTh CBOW
3aMblcel;
- PABEABATE ywiens pzHOLaTh MO TPEJIOKEHHEIM HHCTPYKUMSAM MO cOOpKe
MOJIE I
- Pa3BUEBA TS YMCHIS TBOPYECKH IOOXOIUTD K PEIIEHHIO 331U,
- PE3BABal: OpcC /A HEHUe 3HAaHWM M3 Pa3IMYHBIX 00J1acTel 3HAHMIA;
- PaspuBalh,  VI/eHMSL H3JIaraTh  MEICAH B YETKOHM  JIOTHYECKOH
MOCCAOEATC/EHOITY,  (ICTAMBATE  CBOK TOYKY 3pEHHS, aHaIM3HMpOBaTh
CUTYA4Lulo ¥ CuMOCTOATENIbHO  HaXxOAWTh OTBETHI Ha BONPOCHL INyTeM
JIOTHYECKHX pACCY K aediuil;
- TOJIy4ar: Ha2blKA NPOBeAeHHs QU3UIECKOro SKCIIEpUMEHTa,;
- IOy 1T CLIBbIT 2aDOTLL B TBOPYECKUX IPyIIax.

Konuenwunsi nrorpavvisl 0CHOBaHAa Ha HEOOXOMMMOCTH pa3paboTKu yuebGHO-
METOAMHECKOTrO  KOMIUTeKCA JUIS  KW3VYEeHUs POOOTOTEXHUKH, MaKCHMAaJIbHO
COBMeCTMmMOD  © Gazo’nyt iypcom KT B OCHOBHOH IIKOJe. N3yuenus
POOOTOTEXHUKM UMEET  TONUTEXHWYECKYIO  HANpaBIIEHHOCTb —  JE€TH
KOHCTDYV Oy OT  MEXarMitMal, DEIaloliie  KOHKpeTHele 3amauyd. LEGO —
TEXHOJCUMA Fa vnose KodcipykTopa Mindstorms NXT mosBonsteT pasBuBath
HaBBIKU KOLCIPVHDORAAL Y JeTel BCeX BO3PAcTOB, MOPTOMY INKOJBI,  He
MMEIOLINES [OJIHTeRGUA 3CCKOIC POQUIA,  OCTPO MCIBITBIBAIOT NOTPeGHOCTH B



Kypce pobororexduiz @ JHOOHX IPYIHX KypcaX, pa3BHUBAIOLUIMX HAay4HO-
TEXHHYECKOC TBOPUYECTBO NETEH

Vyamecs 06buH0 43)Ya0T HA ypoKax UHGOPMATUKM MIPOrpaMMHUPOBaHHUE,
OMHUpasiCh HA KOHUENInio #cuoiHnTens — Yepenaxy, Pobora, Yeprexuka u T.1.
ITH MCIOJHUTENM MTO3BUISIOT PeOEHKY OCBOUTH JOCTATOYHO CJIOXKHBIC MOHATHS —
aITOPUTM, LIMKJI. BETBJICHHE, llepeMeHHas. Po6oT, coOpaHHbIi M3 KOHCTPYKTOpa
LEGO, MoxeT c1ath 0AHMM W3 TaKMX UcnonHuTenel. [IporpamMupoBanue pobora
HEKOM CTAHIApTHON ¥ VHWBEPCATbHOM KOHCTPYKLHMH, OTBEYalolled BCeM
IOCTaBJIEHHbLIM 11epel VYUalliMHCA 3aJadaM, CHMDKAeT IIOpOr BXOXIEHUS B
po6OTOTE X H 1KY, O3B0 VHUTENIO TOCTUIaTh B paMKax Kypca TeX e LeJIeH, 4To
M Ha TpalduuoHHnix  ypokax — uHGopmatuku. Ilo  cpaBHeHHIO  C
nporpaMMupoBanreM BupTyansHoro wucronuutens, LEGO - po6GoT BHOCHT B
pelleHue 3a,1a4 3TeMEHTh UCCIel0BaHus U SKCIIEPUMEHTA, TOBbIIIAeT MOTHBAILIHIO
YUK <5, 90 3yeT HOTMKUTENBHO OLIEHEHO YUUTEIIEM.

Meroiii 00y neHusn

o [loznusamenohnlll (BOCIIPUATHAE, OCMBIC.ICHHE U 3allOMUHAHUE yYalluMHUCS
HOBCTO Maicprald ¢ NpyBIedeHueM 1a0M0eH s T0TOBBIX IPUMEPOB,
MOAECAVDOZAHML, N3VIEHUS HILTIOCTPaLHi, BOCIIPUSTHS, aHAIK3a U
000 1L eH st 121IOHCTPUPYEMBIX MaTEPUAIIOB);

o Memoo vpoekmoe (NDE YCBOGHAM W TBODYECKOM MPUMEHEHUU HABBIKOB U
VMeHUHA B nincliecce pa3paboTKU COOCTBEHHBIX MOIETIEH )

o Cucmemamuzupyviowuy (Secelia o TeMe, COCTaBJIEHHE
CHCTEMATUIVDYOIITUX TAONUI, TpadUKOB, CXeM U T.1.)

o KowmyonbRblin e 00 (TIPY BBISIRIIEHWN KayecTBa YCBOEHHUS 3HAHMIA,
HABLIKOB M VMeHH M VX KOPDEKUUS B ITPOUECCE BBIMOJHEHHUS
IPAKTUYECKUX 3aNAHUH )

e [pynnosas paboma (Mcnonb3yeTcs PH COBMECTHOM cOOpKe Moee, a
TaKxe I'p” Pa’p2100TKe NPOEKTOB)

@opMbl  OpraHK3ANMY  BHEYDOUYHOH [ESITEIbHOCTH BKJIKYAT B ceds:
TPYIIOBLIE /40! O -IPARTAUCCKHAE U TeOPeTHYECKUE 3aHATHS, KOMOMHMPOBAaHHEIE
3aHATHS, ;fﬁr__ €3:0BAYUAX  LeKIY TpyNIaMH, paioOHHbIE M  IIKOJIbHBIE
COPEBHOBAH. [I0ACKOLBIE ¥ HAay4YHble UCCIEIOBaHUs, Npe3eHTalud, paboTa 1o
HMHIUBUL) ANTbHLIM [NRHAN ( XCCISTOBATEbCKHE IPOEKTEI ).

I



4. Temaruuyeckuil rJ1aH NPOrpPaMMsI

No Tema 3austus, f Conepxanue 3ausTHs ’ﬁ‘;ﬁ;°
SadTES BUJ 3aHSTUSA |
n/m o ! 3
1 BeeneHue B Kypc 1.16. Hctopust poboToTexHuku. [lokonenus
‘ B.
«Pobororexamxay, Hro | 11307 (ﬁgnn  3a1a4u Kypca «PoboToTexHuKa»
Takoe pobot? (Jlexyus) - ) _
Po6or LEGU Mindsto, s <2007 LETO: oT npocTeiiuux Moenel 10
e ) IIPOrPAMMHUL YEMEIX )
NXT (IIpezenmagus) Hp e3I;HTa Lrr
« IlogBnenue po6otoB Mindstorms NXT B
Pocewnn, Kpacsonapekom kpae. BUabl, apTHKYJIBL,
<O MIUIEKTalUsl KOHCTPYKTOPOB, CTOMMOCTD
_ Ha00pOBY:

2 KOHCpr];;"q:;;]—Fi 0 [IpakTHyeckoe 3ansTre No | - 3

Mindstorms NXT 2.0 8547, «3HaKOMCTBO ¢ KOHCTPYKTOpaMH LEGO )
o Mindstorms NXT 2.0 /8547, 9797. PecypcHbiit

9797, pecypcHpiii mabop. NI

(ITpakmuueckoe 3ansmue) )

3 MHUKPOKOMIIHIO rep NXT ... Xapaxiepucruxu NXT.Veranopka 3
(lexyus) AUCYMYISITOPOB B 610K MEKPOKOMIIBIOTEPA.

4.2, Texnonorus noaxmovenns k NXT |
(REJIFOYERAS W BBIKIIOREHHE, 3arpy3Ka | ‘
BBUPY3Ka IpOrpaMs, opTel USB, BXoa u
5LIXOAA).
4.5, Miatepdeic u onucanue NXT
{MaKTOrpaMMBbl, (PyHKIHH, HUHIMKATOPBI).
4.4. I naBHOe MeHI0 NXT (Mou (aibl,

e "POTDAMMBI, HCIIbITaH MEHS, BUJI, HACTPOHKH)

4 Hatyuku NXT 5.1.Jlatunk kacanus (Touch Sensor, 3

( ﬂekuuﬂ) LCIKITIOYEANE 1 onl{caHHe!

3.2, Jlatunk 3Byka (Sound Sensor, mogxioueHme
1 OIHUCAHUE)
5.3. JlaT4uk ocBeImeHHocTH (Light Sensor,
HCOKIOYeHY e ¥ Onucanie) |
* 4. latywk unera (Color Sensor, mogxmovenue |
I OIIICaHue) (
> §. JlaTuwK paccTogHng (Ultrasonic Sensor,

. TIOIKTOYEHNCH OMNCAHME) i

5 CepBomoTop NXT C 1. BCTpoeHHbI naTumk 060poToB (M3Mepenus 3
(lexyus) - /panycax u 050potax).

5.2, CKopocTE Bpamenus kojteca (Mexanusm

2VOYATON Nepe/iau  CTyIuma) l

0.2, Hogxnouenne CeprOMOTOpPOB X NXT. /
T _YICIEITaHNE TPOrpaMMolt MeH:o Try Me.

6 | IIporpammuoc oSeciiedernte  [lpaktadcexoe sargTie No2 l 3
LEGO® MINDSTORMS® « Y CTAHOBKA TpOTrpaMMHOro obecreyenns LEGO
Education NXT Mindstorms NXT Software ¢ CD JIUCKa Ha ;
(Hpaxmuneckoe sarsmue) TIEDCOHANTLHEIY KOMITEIOTEDY. i

7,8 | OCHOBBI IIPOrpaMMHUpPOBaHusL .. OGLiee “HakoMCIBD ¢ anTepgeicom I10 j 6
NXT i

LEGO Mindsiorms NXT




(Mlexyus)

' Camovantens. Moi noprai. [lanens
ATLICTPYMERTOR
&.3. Nayutpa xomary (Common palette,
Complete paleite, Custom palette)
=.4. Pabouee nmone.
8.5. OkHO nozcka3ok. Oxno NXT.
0. IManeib xouQurypanuu
o/ Hyast yipasiesus poboTom.

IepBsiit poGOT U nepras
nporpamma
(IIpakmuueckoe sansimue)

! ipakTHYecKoe 3austae No 3
«O0OpKa, NIPOrPaMMUPOBAHHE H HCIILITAHHE
riepBoro podora Castor Bot»

10,11

JIBHKEHUS ¥ 1T0BOPOTEI
(lexyus)

10.1 Komeria Move,
10.2.Hacrpotiva nameny koHQUrypalyu
NOMaHaR Move

10.3. Ocobersaera asukeHEA po60Ta 10 TPIMOH
5 'u"omaoﬁ TTHH S,

1.4, TloropoTh: pofoTa Ba TPOU3ROBHEIE YIJIBL
1.5 Tpuvenn [BUXCHAS K TOBOPOTOB poboOTa
Castor Bot.

12

Bocnpoussenenue 38ykos n
yIpaBJIeHHE 3ByKOM
(Mlexyus)

'i1.Komanpa Sound. Bocnpoussenenne 38ykos
1 CJIOB.

I'1.2. HacTporka manenu KOH(pUrypanuu
TOMaHILI Sound.

t1.5. CocraBicHHE NPOrpaMMbl | JIEMOHCTpAaIUs
fagana M OXOHY4HYd NBHXKEHHs po6oTta Castor
B0t 10 3BYKCBOMY CHTHAIY. !
1.4, Cocrannenue nporpaMMer u ACMOHCTpauus |
JBHKEEUT poOoTa

13,14

HBuxervic podora ¢
YIBTPa3BYKOBBIM JaTYUKOM
U TaTYUKOM KACAHK
(Mexyus, npaxmuyeckas
paboma)

15,16

06Hapy>1<ehw= poborom
YEePHOH JIMFIA W RIGKEHUE
BJIOJIb YEPH OV TUHUU
(lexyus. npaxmuyeckasn
paboma)

2.1 Yerpe#eTBo H npuHIMN paboThl
; pra""}"{")? OTO TaTIHKa.
?. Komana Distance. HacTpoiiku B manen
f.(bur' 'PaLY TSt VIIBTPA3BYKOBOTO JATYHKA.
2.3. TlpuMers! IpoCTEIX KOMaHI 1 IIPOrpamMM ¢
VILTPa3RyKOBBIM JATUYUKOM.
4. YCTPOUCIRO I NIPHHIMI paboTh! TaTunKa
XacaHus.
<.3. Komanga Touch. HacTpoiiku 8 nanenn
“OHQUTYPAIMY U1 JaTYUKA KACAHHSL.
~.0. IlpuMepn! npocTsIx xoMaH 1 IIPOrpaMMm ¢
JE TYHKOM KACAHUS
v 7. iemorctpanms noaoueans k NXT
VJfETPa3BRyYKOROIO NaTHMKA.
22 8. Ilemouc rparus noAKrouenus Kk NXT
/eTIBKa Kacamws.

EN A"W)DVTM TBYKeTus poboTa BIOIIb YepHOI
IVHUH,
2 2. Komarma Light. UpuMenenve u HaCTPOUKH
JA2TIHK OCBENIEHEOCTH.
(- 3. lloeMepsi nporpaMm s pobora,
ABEOKYWENCCH B70.Th YEPHON JIMHWH.

-4, Vicupitande po6oTa Ha YepHOH JTHHHH.

1. Yerauosia #a poGota gaTanka

3 \
;ﬁx




Po6ob6r.issn
6. Tpaexropus

( |’ BQYYIe]J ((')" 'T' —]
4.2. Bacipoiika nporpammsl «Polinii».
=.4.3. Mcnibiranne po6oTa NpH JBHKEHHH B0
o MEPHOM JTMHEH.
17 ' Ilpaktraeckoe 3amstie No 4 9
18 | IIpoekt «Triboty . 4.1. Kouc1pyuposanue pobora.
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3. Conepixanue nporpamMmmbi.
Beeaenue (1 4.)

Hoxkonenus po6oros. Ucropis PasErTHY pOOOTOTEXHUKH.
[lpumeHeHe po6OTOB. PasBrTie  00p230BareNbHON  pPOGOTOTEXHHKH B
Kpacronapckom kpae. 1lenu u 3a1aun Kypca.

Koucrpyrvop LECO Mindstorms NXT 4 4.)

Koncrpykropst LEGO Mindstorms NXT 2.0. §547, 9797, pecypcHslii HaGop.
OcHoBn:ie  meranu kouerpykrtops  Muxporponcecop NXT. CepBoMoTOpEI.
Hatunksa.,  Tloixinousque CCPEOMOTOROE: ¥ nardvkoB. MeHw  NXT.
Hporpanizporaviz aa NXT. Birpyika o sarpyska.

P I P!

Iporpeisyopomsmune 1TYT (11 “W.)

YCTaHUBKA I OrPaMILHOTO 0fecieveins. CHC aMEELC TpeboBaHmMs.

Hutepdeiic TIO £2GO Minds.p:ns NZT. Ca Cyierens. Mo# nmopran. ITanens
HHCTPYMeRTOB. Tlaim1pa KoMaxl, Pehovee moae. Oruo Tionckasok. OkHo NXT.
Manent.  <oudanypama, [Ty yapasuerus  poGoTom. IlepBble mpocThIe

porpammer. [lepenada u 3amyck nmporpamm. Tectupopanue po6ora.

Heneirs e pofores (3 1.)

HBuxeHune, 110BOPOTHI 1 PasBopOTEI. Bocnpon3se/ieHne 3BYKOB 1 yIpaBJlieHHE
3BYKOM. /[BHKEHHE POOOTA C yBTPasBYKOBBIM JaTIHKOM I JNaTYNKOM KacaHUs.
OGHapy:xerre podoTOM YepHO# THHAY U JABUKEHHE BJIOJIb YEPHOU JTHHUH.

IIpoexTHas uesTeanHOCTD (6 u.)

Koncrpyuposanue moneneii po0oTOR. lIporpammupoBanue. Mcmbranue
Pobores. [Ipesen-aias npoex: o poboTus  Brictaska poboTos.

CopeBHozaune potoros (64.}

Pemerire onzyvreaz, nnix zaay I onroroeka, nporpaMmmupoBanue u nemsranme
poboTOB 1 coperneniaaas. Vuscthe B KAEBLLIX MEPOUPUATUAX, ONUMITHAAX 10
poborore:miike,

4. Ilpeanonaraesmnie PE3YAbTaTEI pea/iti3a MK NPOrPAMMABI.
B pesyainrste o6, menna JHEIACC NOKHEI 3HATH/IOHHMATD
® BJWIELC TEALCIOIMYECKOR IeSTENbHOCTH YeI0BeKa Ha OKPYIKaIOUIYIO
CPeay 4 310DOBbE:
® 00NACTY IPUMEHSHHS H NA3HAYSHME HHCT PYI4CHTOB, pPa3iiMYHBIX MallHH,
TCXHHIECIGIN YCTPORCIE (13 TOM dHCTe KCMILIOTEPOB);
¢ OCHORHWE UCTOMHAKN UHHOPMATn:;
® BUILI WMEGOLMANUT B CNOCODE e OPELCTERIIEHUS:



e ocHOBILE ZHGOPMANMOHEBIE O0HeKTHI U ICHCTBUSA Hal HUMH;

® HazHaIeHNE OCHG3HEIX YOTPORCTE XOMITbIOTEpA 711 BBOAA, BEIBOJA U
0b6paboTKM VEDOPMALINY

e MpaBuna 6e30aCHOr0 TIORENEHUS Y TUTHEHBI IPU paboTe ¢ KOMIIbIOTEPOM.

® OCHOBHbIC KOMIIOHEHTbI KOHCTPYKTOpOB JIEI'O;

® KOHCTDYKTWBHbIE OCOOCHHOCTU PA3TMUHEIX MOJIENIEH, COOPYKEHUN U
MEeXAHU3IMOR’

® KOMITHIOTEPHVIO cpeny, BXINQUaIIVIO B ceds rpaduyecKuit 36K
OPOTLAMMYNOE 3HUS

® BUIH DONBWKHBIX ¥ HETONBWKHBIX COETMHEHUH B KOHCTPYKTOPE;
OCHORHEI® TPUEME] KOHCTDYUPOBAHUT POSOTOR;

® KOHCTDYKTURHLIE OCOBEHHOCTH NA3TUUHEIX DOOOTOB;

® Kav [IeperaraTh IPOrPaMMEI;

® KaK UCTIONE30BATS CO3M2HHbIE MPOTPAMMET;

® CaMOCTONTEILIG PeUlaTh TEXHUYECKHUE 3a4a4l B IIpoliecce
KOECTRYWNORaHAS peOOTOB (MI2HUPOBAHAE PEICTOAIIMX e CTBHHA,
CAMOKOHTPOITE, TPUMEHITE ITOJIYUCHHBIE 3HAHWS, IPHEMBI U OIIBIT
KOHCTHYNNOBATAS C UCTIOTh30BAHWEM CITEIIHATBHBIX JJIEMEHTOB, H JPYTHX
00BEKTOB U 7.11.);

® CO3JaBaTh peailbdo JENCTBYIOLIME MOJIEI pOOOTOB IIpH HOMOIIHM
CHELHATLHBIN 9IS MEHTOR 110 pa3paboTaHHOM CxeMe, IO COOCTBEHHOMY
3aMEICIY:

¢ CO31aB2Th MPOrPEAMMBI Ha KOMIbIOTEPE /LTSI DA3TMYHBIX POOOTOB;

®  KODPEKTHPOZATH POIHAMMBL [IPH HEOOX0IHMOCTH;
MEMOBCTPAPORATE TEXHHUECKHE BO3MOKHOCTH poOOTOB.

B pesyiviare 0Cyuedud VyALHAECs TOMKHS] YMETh:

® palenanh ¢ wiepatypold, ¢ XKypHalaMy, ¢ KaTaloraMu, B MHTEpHeTe
(M2 92Tk B o0pataTtemats tHhopMANA0);

® CAMOTIOFTCHEHD D212 TE TEXHHIECKAE 3allayH B IPOLIECCe
KOLCTOyApORazkus PoO0TOR (INI2HNPOBAHUE NPENCTOSIMX ASHCTBH,
CAMOKORTPCIb, IPUMEHSTE [OTyYeHHbIE 3HAHHS, IIPUEME] M OIIBIT
KOHCIOYHPOBalin ¢ MCHOHb30BAHNEM ClIEMATRHBIX 3JIEMEHTOB M T.1.);
CO2N2BATE JCHCTEVIOMME MOJENM POBOTOB Ha ocHOBe KOHCTpyKTopa JIE['O;
COZMBKBATE DPOTREAMMBL Ea KOMIIbIOTEPE;
MEePeIARATE (23T DYHATH ) ITPOTPAMMEL,
KOR0ew THROR2TE TPOTHE MMEL TTPH HE00X.0/IMMOCTH

i

ACMOHLTAIINOBATE TEXHYISCKHAE BOAIMOXKHOCTH ]‘,‘06()TOB.

JIMYHO TR e, MeTanpenMeTEbIe ¥ IOeIMRTHER pe3yIbTaTbl OCBOEHHSHA
nporpamvis: « PoBovexHERa»,
Yurpepeaseanivin €OMISTEHLEGIMA VIaUiXCea Ha 9Talle OCHOBHOTO OBGIIEro



JASATENBEHOCTE 9B.IFHOTCH!

—= YMEHUS OPTaH A 208EI8aTh CODCTRENAYIO JISATENIBHOCTD, BHIOHPATh H

UCHONb30BATE CPEACTRA A/14 HOCTHIKEHUS €€ NeIIH,

—— YMCHUS 4XTUBHO BKIICHLATBCA B KOJIEKTUBHYIO NeSTENBHOCTD,

B3aUMO/IEACTBOBATS CO CREPCTHAKAMM B JIOCTHIKEHHH OOIIUX Iielel;

—= MM&MA J0A0CHTh FHQOPMAUWEO B JIOCTYIHOH, JorMyHo# ¢opMe B

Ipoiecce O0WSHZ A ¥ B2auMOJeHCTBUS CO CBEPCTHHKAMHM M B3POCIBIMH

JIFO LB M.

JIHUHOCTHLIMM DETYJETATAMU OCBOCHIH YHAIAMUCS IIPOrPaMMBbl  SIBIIAIOTCS
CIEAYIOIIUE YMEHUS:

"YMEHHUE BRIACIATE B IOTOKE HHYOPMALK HEOOXOTUMBIH MaTepHall 110

3a/IaHHOM Teme;

-8KTV BHO BKIOUATLCS B OOLUEHUE ¥ B3aUMOJEHCTBHE CO CBEPCTHUKAMH Ha

OPAHLENAX Y3235 Ud | I0OPOXKEeNaTeIbHOCTH, B34MMOIIOMOLIM H

CONEDEIKIA 33NN,

~OCMBITIISHME Mo iV BOB CHOAX AEVCTRUN TPY Bel(OJTHEHUH 3aJaHUM C

KAMTelr B M (UTYASMA 8 COOT3ETCTEMK C TPaIUIKSIMH Ky6aHCKOro

Hapo[a

IIPOABITIE AV Sl IMHUPOBAHHO Th, TPYLOIO0HE U YIIOPCTBO B

AOCTHIKEHAN NCC TASIICHE 51 LeJeH;

~OKd sk 1 aTh OSCKODBICTE YK [IOMOIIE CBOUM CBEPCTHUKAM, HAXOIMTh C HUMH

OCnifl 3:1% 1 0611%€ AETEDEChL

Meraripe1ae T HbIMHE pe3yIbTaTaMu ABJISIOTCS CIIeYIOLIUE YMEHHUS:

- YM2HMC OCMBICIKHBATE Saady. I PEleRES KOTOPOR HEI0OCTATOYHO

SHAHUI:

-YMenie 0TheY2TE Ha BOMPOC: YeMy HYIKHO HEYYATHCS IIA peleHus

DOCTHRISHHCT 3303497
- Y MIHUE TIMOCTOSTEIEHO TEHePHPOBATh HIEH, T.e. u300peTath Crocob

JACHCTRUS, HPABLEXAI SHAlUS U3 PA3LYHEX o0acTed.
- YMERAE CEMOCTOATEALHO HAXOMETE HELOC TaMIYE NHOOPMAaLHIO B
VHOO? MAIMOEHOM TIOJE.
- VMEHHE HAX0AUTh H4eCKOBKO EaPHAHTOB PeILSHUS TPOOIIEMBL.
SHZRIMEATE (IPUYKE A0-CIICICTBEHHBIE CBSI3H.

SLAS HAXOAWTE ¥ UCTIPaBAATH OlHOKE B paboTe Apyrux YYaCTHHUKOB
rpjm 1hi.
- VMe: a5 2 HQERI 0aOOTEL B Ccotpyanrugectse. HaBEIkM B3aMMONOMOINK B
TPYIINE & PElieHr: 0DIUX 3amay.
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Ilrasupy2muie pesyvapTai bl

Komnerinaa vy .)(',-1)1 OTEXHRKA» [TpeNrionaraet BHeApeHUe UHHOBAY Ul B
JAOIOJIT W 7 €/ HOE ] SCKOe 2dpasobaiide yqamuxes. [1o570My OCHOBHBIME
IVIAHKPYCM i DEViinioTaMa KVPCE 2 BIKITCH:

1. Passuiue vatepeca y4aumxes K po6oTexHuKe 1 HH(POpPMATHKE;



2. PasBHTHE HaBhIKOB KOHCTPYHPOBAHHSA POGOTOB aBTOMaTU3UPOBAHHBIX
CUCTEM;

3. [oiiy=enre ontite KOJLUICK TUBHOTO OOIIEHHS MPH KOHCTPYUPOBaHHUHU U
COPEBROBaHUEX POGOTOR.

S. @opmer koHTPOIA

HaHssiis Kype ne npearosaraer NpoMexxyTOYHON WM UTOTOBOM aTTeCTaLHH
ydampxcs. B npoiecce obyueHns yqauluecs Nony4aloT 3HaHus M OMbIT B 0OJaCTH
AOMONMHHUTEIIbHOM IIHCH XN TiHBI « POOOTOTEXHIKAY.

Ouennsarue YpoBHs 0OOYYEHHOCTH UIKOJIGHHKOB IPOKUCXOAUT MO OKOHYAHHH
Kypca, oCjie BLIMOMHEHS ¥ 3AUMThl WHIMBUIYANbHBIX IPOEKTOB. Ydaliuecs
IIOJIyqaroT CepTAQUKAT Tio UTOTaM Kypca B o0beMe 68 4acoB U MOXBAJIBHBIE JTUCThI
3a pa3valciry W Iyaeise Moseneii poGoTtos. TeM caMbIM OHH bopmupyroT
CBOE NOPTHONAO, TOTORITCS K BHIGOPY CBOeit NOCTIENYIOIIEN TPaeKTOpUH
Pa3sBHUTI., POLMEPYEOT CBOK 1CAMTEXHIYECKYH) Hasy.

6. MeToaueckue pexoMeHgauum

g Onucanne MaTePHATbLHO-TeXHHYECKOI 0 obecneyeHus
PO AMMibs

Ne /i | Havmenob2iue 00BEKTOR 1 cpencm MaTepHuajbHO- KonuuecTso |
TeXHRECKOI0 ofecneysHus

- _i_; }far wo:'a HbI QOHL (KEUrONeYaTHas IpoLyKiHsA)

1 i'\«f'u‘abm nar s PUBOTOTEXHEKY: (PaKTHKYM mis 5-6 | 1
Raacceey, .1 Konocos. 2012 ¢, BUHOM.

2 :.T), JB\uhaTBw’) \«HepBoPo‘oor NXT. Bsegenne |1

v 2000 v, The Lego Group.

3 “V{“ K [cn; — KOHCTPVHMDOB2HUS R IIIKOJEY, 3nakasos | 1

oAb, cpaxos AL 20T r, BUHOM.

4 «Polorovexnuka ans meTed u DOJUTENEN, _(ISI/IJ'II/IHH—OB 1
C.A. z2CLl0r

Heuambre HC(")OI/IH

1 «TT=pertii mar & PONDTOTEXHUKY: Dahoyas TeTpans s 5-6
_g:l;;g(:_i@:_z’_.’gi7._»4;1 0coB. 2612 r., pHIHOM.

3. lexvuacckue cpeactna 0dydenns

1 :-”w'"ﬁv‘n (KOMTIRE lcm,() C  VCTaHOBNEHHOW  cpejiol | 2
nporpav avrosakus NXT-G
2 Mymovweamatpoexop 1
3 Hporpamvisoe obecnevenne «LEGO Education WeDo
<

,y{‘)?i\; ;‘.rf}, >

_ Hac x];y.{]. Wi 3;\ c6op«2 (B 316K poREoM Brine CD)
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o % [3¥DAHHO-3RVKOBbIE TIOCOBHS

VIeTerakvenas nocka

5. Mirpsl u grpyiiku

e L R i 575 Y | 1

N |

NENEN

_ 6. QGopynosanue kaburera (-o8)

S R |

COI''TACOBAHO
3aMECTHUTEIb JUPEKTOPA 110
BOCIIUTATENNbHOI pabore
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