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IMosicHUTe/IbHASI 3aHCKA

[Ipu yBenuyeHun o00OBEMOB HH(GOPMALKUU M CKOPOCTH €€ IOTOKOB B COBPEMEHHOM
o0uiecTBE OCOOEHHO AaKTYyaJbHBIMM CTAQHOBSITCS YMEHUS, CBSI3aHHBIE C BOCIPUSTHUEM,
00paboTkoil u mepepadoTkoil nHpopmanuu. OOpa3oBaHUE MODKHO JaBaTh YUYCHUKY IIUPOKUIN
BbIOOp MH(OPMAIUK U CTIOCOOBI pabOTHI C HEH.

B ycnoBusx wuHdOpMaTH3alMM COBPEMEHHOIO O0IIEeCTBA O0COO0YI0 aKTyallbHOCTb
npuobperaer (opmupoBaHue HHPOPMALMOHHOW KYJABTYPHl JIMYHOCTH, TEped KOTOPOH
OTKpPBIBAIOTCA  IIMPOKHE MEPCHEeKTHBBI A(PPEKTUBHOTO  HCIONb30OBAHMS  HAKOIUICHHBIX
4eJI0BEYECTBOM HH(GOPMAIMOHHBIX PECYpPCOB, M KOTOpas SBISETCS BaXHEUIIMM (HaKTOPOM
ycremHo npodeccuoHanbHOW U Hempo(ecCHOHATBHOM NeATeIbHOCTH, a TaKkKe COLUaTbHON
3aLIUIIEHHOCTH JUYHOCTH B HH(OPMAIIMOHHOM OOIIIECTBE.

[Ton nnpopMaMOHHON KyJIbTYpOil TOHUMAETCS OJIHA U3 COCTABISIOUINX OOIIEH KyIbTypHhI
YeJIOBEKa, CBsA3aHHAs C TMOTpeOJIeHHeM U CO3JaHMEM HMH()OPMAIMOHHBIX PECypcoB U
BBIMIOJTHEHHEM  MH()OPMALIMOHHOW  JEATENIbHOCTH;  COBOKYNHOCTh  MH(OPMAIIOHHOTO
MHUPOBO33PEHUSI W CUCTEMbl 3HAaHUM M yMEHHWH, OO0ECIEUMBAIOUINX LEICHANPABICHHYIO
CaMOCTOSITENIbHYIO JIEATENbHOCTh MO ONTUMAJIbHOMY YIIOBJICTBOPEHHIO WHIUBUIYATbHBIX
MH(OPMALIMOHHBIX TOTPEOHOCTEH C MCIOIb30BAaHUEM KaK TpPAJULIUOHHBIX, TaK U HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHA.

['ocynapctBeHHbIM  00Opa3oBarenbHBIMCTaHAAPTOM  OmpejaeseHbl  TpeOoBaHUS K
MH(OPMALIMOHHBIM HAaBbIKaM MJIQJIINX IIKOJBHUKOB. OJHAKO HE BCe M3 HUX MOTYT OBIThH
ycremHo cOPMUPOBAHBI B paMKaxX YydYeOHBIX MPEIMETOB O00Me00pa30BaTCILHON IITKOJIBI.
CymiecTByeT HEKOTOpOE€ IMPOTUBOpPEUHE MEXIYy TpeOOBaHHSIMH, NPEIBABISEMBIMU K
pe3yapTaTaM OCBOEHHS OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl HAYabHOTO OOIIETo
o0pa3oBaHus (B TOM YHCIIE U HETIOCPEICTBEHHO CBSI3aHHBIMU C COJIEp>KaHUEM MH(POPMAITMOHHOM
KYJIbTYpbl JIMYHOCTHM) M HEJOCTATOYHOM pa3pabOTaHHOCTBIO MEXaHU3MOB U  YCIOBUI
JOCTHKEHUS TUIAHUPYEMBIX Pe3y/IbTaTOB O0yUCHUSI.

Heabio o0mepa3BuBamoiieil NporpamMMspl SBJISIETCS CO3/IaHHE ONTUMAJIBHBIX YCIOBUUN
st GopMUpOBaHUS HH(POPMAIIMOHHOM KyIbTypbl MIIAQIIIMX IIKOJIHHHUKOB B paMKax
JIOTIOJTHUTEIFHOTO 00pa30BaHMUS.

3amaun:

1. ®opmupoBanue oOLIEY4EOHBIX YMEHHI U CIOCOOOB HMHTEIEKTYaJbHON NEATeIbHOCTH
Ha OCHOBE METO/0B MH(OpPMAaTHKH, B TOM YMCJIE OBJIQJCHUE YMEHHMSIMU paboTaTh ¢
pa3HbIMM BUJaMH UH(GOpPMAIMU, CaMOCTOSITENIbHO IUIAHUPOBAThb M  OCYILECTBISATH
UH/IMBUYAJIbHYIO M KOJUIEKTHBHYIO MH(QOPMALMOHHYIO J€ATEIbHOCTh, NPEACTaBIATh U
OLICHUBATh €€ Pe3y/IbTAThI.

2. ®opMHMpOBaHME Yy Yy4aIIMXCs TOTOBHOCTH Hcmosb3oBaTh cpenctBa MKT B
MH(OPMaLIMOHHO-Y4EOHOM eATEeIbHOCTHU AJIsl PEeLeHUs] yUeOHbIX 3a/1a4 U CaMOPa3BUTHSL.

3. Usyuenue MOHSTHH UH(POPMATUKH, obecrieunBaroee LIEJICHAIIPaBICHHOE
dbopmupoBaHKe 00IICYICOHBIX TOHATHH, TAKUX KaK «OOBEKT», «CUCTEMAY, «MOJICIIbY.

4. ®opmHupoBaHUE TpeICTaBIeHUH 00 MHTEPAaKTUBHBIX (YHPaBIsEMbIX) KOMIBIOTEPHBIX
MOJIEJSIX, OMMCBIBAEMBIX C MIOMOIIBIO MTPOLIEAYP C TapaMeTpaMHu.

5. ®opmupoBaHHE TMpEJCTaBICHHs O CIy4alHBIX TMpoleccax W HUX pPOId B
UH(POPMALIMOHHOM U UTPOBOM MOJICIIMPOBAHUM.

6. PasButme mnpencraBmeHuit 00 WHPOPMAIMOHHOW MOJENH OO0BEKTa M Crocobax ee
OTHCAHMSI ¢ TOMOIIBIO Y4EOHOT'O AITOPUTMUYECKOTO S3BIKA.

7. PasButHe HaBBIKOB MOCTPOEHUS 0a30BbIX KOHCTPYKIUIA aJTOPUTMOB:
MOCJIEN0BATEIBHOIO (JIuHEUHOoTrO), LHUKIIMYECKOTO, Pa3BETBIIAIOLIETOCH,
BCIIOMOTATEIIbHOTO.

8. Pa3BuTue HaBBIKOB CTPYKTYpHOI'O TIPOTPaMMHUPOBAHMs, NPH KOTOPOM pa3paboTka
IrOpuUTMa MPOUCXOIUT OJIOUHO, C BBIJECIIEHUEM I0A33a7a4, OMUCHIBAEMbIX C IOMOIIbIO
BCIIOMOTaTEJIbHBIX aJITOPUTMOB.

9. PasBuTHE aNTOPUTMHYECKOTO, JIOTHIECKOTO H TBOPUYECKOTO MBIIUICHUS yIaITUXCS.



10. ®opmupoBaHue W 3HAHWNA, YMEHHM M HAaBBIKOB KOHCTPYMPOBAHUS, MOJCITUPOBAHUS U
IpOTrpaMMHUpPOBaHUs poO0TOB ¢ moMotkio KoHcTpykTopa LEGO Mindstorms NXT 2.0.

11. Pa3BuTHE JOTHMYECKOrO MBIILICHUS, MPOCTPAHCTBEHHOTO BOOOpa)KEHHUS, CIOBAPHOTO
3araca TEXHUUYECKOI HaIllpaBJIEHHOCTH U UHTEPECa K MHKEHEPHBIM CIIEHUAIBHOCTSIM.

12. Pa3BuTHE MEIKOIl MOTOPUKH PYK MPU KOHCTPYUPOBAHUH.

13. ®opmupoBanue yMeHUsI KOMaHIHOW paOOThI M HABbIKA KOJUIEKTUBHOTO TBOPYECTBA.

Crpykrypa mporpammbl  «MHoMupb-2»  BKIIOYaeT  CIEAYIOIIME  pa3felibl:
uHPOPMaLMOHHAS KYIbTYpa; podoToTexHuka; JloroMupsi.
TpeGoBanuss K HAYAJIbLHOMY YPOBHIO MOArOTOBKHU periameHTHpoBaHbl [IpaBunamu npuema
mun; Ha oOyuenue B AHO JIIIO «MHdochepa» MO JONOTHUTEIBHBIM O0IIEPa3BUBAIOIINM
nporpammam, npuHATbEIME [lemarornyeckum coetom AHO JAITO «Mubocdepar, mpoTokon No
31 ot 29 mapra 2018 r. u yrBepxkaennbMu [Ipukazom AHO ATIO «Mudocdepar, ot 30 mapra
2018 .

[Tpu opranuzanuu paboOTHI ¢ AETBMU PEKOMEHIyeTCS UCIIOIb30BaTh MapHBIE, TPYIIIOBHIE U
UHAUBUAYaJIbHBIE POPMBI PaOOTHI.

IIpoMeskyTOUHASI U UTOrOBasi ATTECTANMA 00YYAIOUIMXCS.

[TpomexxyTouHas aTTecTanus 00y4Jaromuxcs, IpoBoAUTCA 4 paza3a Bech Mepuoi 00ydeHus
B KOHIIE KaXJoW y4yeOHOH ueTBepTH B (OopMe KOHTPOJIbHOM paloThl. MTOoromas arrecranus
IPOBOAUTCS B KOHIlE OOy4eHHSB (opMe 3aluThl MPOEKTa, KOHTPOIBHOW pabOThl HIIU
TECTUPOBAHUS B 3aBUCHUMOCTH OT pasjiesia y4eOHOM MPpOTrpaMMBl.

YyeOHbIii MJIaH

KonnuecTBo yueOHBIX 4acos,
OTBOJIMMBIX Ha OCBOCHHUE Pa3/IeoB
Pazaenbr mporpamMmel
IPOTPaMMBI
HeJeNb (4ac)
Paznen 1: Undopmanmonnas KyiabTypa 1
Pasnen 2: PoboTtoTrexHuka 2
Paznen 3: JloroMupsbl 1
HTOrO B HENEIIO 4

PexxuM 3aHsATHI 1 pacnpesiereHne y4eOHOro BpeMEeH! M BpEMEHHU OT/bIXa PUBECHBI B
[Tpunoxxenuu 1.

IInanupyembie pe3yJbTaTbl 0CBOCHHS NPOrPAMMBI

JIMYHOCTHBIE pe3yJbTaThbl.

1. ®opmupoBaHME [EIOCTHOTO B3IJIsiIa HA MHUP B €ro OPraHUYHOM €IWHCTBE H
pa3HOOOpa3uu TMPUPOJBI, HAPOAOB, KYJIbTYp U PEIUTHNA H3ydeHue BceoOmen
CHUCTEMHOCTH MUDa;

2. OmnajeHue HAYaTBHBIMH HABBIKAMU aJaNlTallid B JUHAMHUYHO HW3MEHSIOMEMCS |
pa3BUBAIOLLIEMCS MUPE:

— OCO3HAaHHME NPOTHUBOPEYUBOCTU MUPA;

— TIOHMMAaHHUE JTUAIIEKTUYECKOr0 €IMHCTBA IPOTUBOIIOJIIOKHOCTEN, IEPEX0/1a CBOMCTB
U3 pa3psAa «UIOXUX» B Pa3psii «XOpOIIUX» M OOpPaTHO B 3aBUCHMOCTU OT
CUTYallNH;

— TIOHMMaHWE  HEBO3MOXXHOCTH  aOCOJIOTHOTO  TMPEBOCXOJCTBA  OJHOH U3
aJIbTEPHATUBHBIX CUCTEM HaJl BCEMU OCTAJIbHBIMU;




3.

— IIOHHMMAaHHC 00s13aTEIPHOTO  HAJTUYMS HCOOCTATKOB Yy T000H CHUCTCMBI,
HCBO3MOXHOCTHU HCIIPABUTH BCC HCIOCTATKH, HGO6XO,ZLI/IMOCTI/I «IIaTUTB» 3a HUX
HCITPABJIICHUE, YMCHHS OLICHUTH CPABHUTCIBbHYIO 3HAYMMOCTb HEAOCTATKOB.

PazButHe caMOCTOSATEIbHOCTH JTUYHOM OTBETCTBECHHOCTH 3a CBOHM IMMOCTYIIKH.

MertanpeameTHblie pe3yJibTaThl.

1.

3.

&

OBnageHue CHOCOOHOCTHIO TNPUHUMATh M COXPAHATh e M 3aJaud  y4eOHOU
JEATEILHOCTH, TIOMCK CPE/ICTB €€ OCYIIECTBICHHUS:

— YMEHHE BBIIOJHUTH ITOPUTM, TPUBOSIINN K PEIICHHUIO 331a4H;

— yMeHue CcQOpPMYIUpPOBATH 3ajJady, OIPEICIUTh HEOOXOIUMbIC JUIS PpEIICHHS
JaHHbIe, pa3feNUTh HMX HAa HMEIOIIMECS W HEJOCTAOIINe, IMPOBECTH MOUCK
HEJIOCTAOIIHX TaHHBIX;

dopMmupoBaHHEe YMEHHs IUIAHHPOBAaTh, KOHTPOJIHMPOBATH W OICHWBATH y4yeOHBIC
JEUCTBHSA B COOTBETCTBHM C IIOCTABJICHHOW 3a/laueii M YCIOBHSAMH €€ pean3aluiy;
orpenenats Hanbosee 3PPEKTUBHBIE CTIOCOOBI TOCTHKECHUS PE3yJIbTaTa:

— OCBOCHHE NOHSTHS «QJITOPUTM»; HABBIKH BBIITOJHECHUS aJITOPHUTMOB;

— yMEHHUE COCTAaBUTH IIAH JUISI OCYIIECTBICHUS IESTEILHOCTH;

— yMEHHE KOHTPOJHMPOBATH M OLIEHUBATh CBOEBPEMEHHOCTh M KQYECTBO BBITOJHEHHUS
9TAIOB JCATEILHOCTH;

— YMEHHE pPacCMaTpUBaTh PA3IMYHbIC BAPHAHTHI IOCTHIKEHUS LENH ¥ BBIOMPATh
HanOosiee 3 PEKTUBHBIN U3 HUX;

— YMEHHE NPEACTaBUTh HHPOPMAIIHIO B Hanboee y100HOM BHJIE.

dopMupoBaHUEe YMEHHS MOHUMAaTh IPUYHMHBI yCIieXa/Heycnexa yaeOHOl AesITebHOCTH
U CITIOCOOHOCTH KOHCTPYKTUBHO JICHCTBOBATH JIa)KE B CUTYallMsX HEyCIexa:

— TIOHHMMAaHHE HAIWYHA B 000 cCUCTEMe IPOTUBOPEUHIA;

— TIOHMMaHHE JUAICKTHYECKOTO EJMHCTBA IPOTHBOIOJIOXKHOCTEH, Iepexo/a
CBOWCTB U3 pa3psia «IUIOXUX» B pa3psl «XOpOIIUX» U 00paTHO B 3aBUCUMOCTH OT
CHUTYaIUH;

— TIIOHMMaHHE HEBO3MOXXHOCTH  aOCOJIOTHOTO  NPEBOCXOJACTBA  OJHOH W3
AIbTCPHATUBHBIX CHUCTEM HaJl BCEMH OCTAJIbHBIMHU;

— TIOHUMaHWE 00s3aTeNbHOTO HAIMYMS HEJOCTAaTKOB Yy JIOOOH CHCTEMBI,
HEBO3MOXXHOCTH HCIPABHTh BCE HENIOCTAaTKH, HEOOXOAMMOCTH «IUIATHUTH» 3a UX
UCTIpaBJICHUE, YMEHUS OLEHUTH CPaBHUTEIHHYIO 3HAYMMOCTh HEIOCTATKOB.

OcBoeHne HadaIbHBIX (HOPM MTO3HABATEIBHOM M IMYHOCTHOH pedieKcu.
Vcnonp30BaHne 3HAKOBO-CHMBOJIMUYECKUX CPENICTB MPEICTAaBICHUS WH()OPMAIMH JUIS
CO3JIaHMsI MOJiesIel HM3ydaeMbIX OOBEKTOB M MPOIECCOB, CXEM pelIeHHUs y4yeOHBbIX U
MPAKTUYECKHUX 3a/1a4:

— W3y4YeHHE TOHATHS «KOJWPOBAHUEY; MTOHUMAHNE COOTHOIICHHUS MEXIY CMBICIIOM U
CHTHAJIOM ]IS TIepelaud STOTO CMBICIIA;

— yMeHHe Npeodpa3oBaTh TEKCT B TAOIUILY.

AxTtuBHOEe wucmonb3oBaHue cpencts MKT s pemeHHs KOMMYHHKATHBHBIX |
MO3HABATEIBHBIX 33/1a4:
— TIOMCK MH(pOPMAIIUU Ha KOMITBIOTEPE;
— mnouck uapopmaiuu B MHTEpHETE.
Hcnonp30BaHue pazaMYHBIX CIIOCOOOB TOHMCKAa (B CIPaBOYHBIX HMCTOYHUKAX H
OTKPBITOM HWH(OpPMAIIMOHHOM TIpOcTpaHCTBe ceTtu WHTepHeT), cOopa, 00padOTKH,
aHaIM3a, OpraHU3alluy, Mepelayd U UHTEPIPeTalud WHPOPMAIMA B COOTBETCTBHH C
KOMMYHHUKATHBHBIMH ¥ T03HABATCIbHBIMA 337a4aMHd M TEXHOJOTHSIMHU Y4eOHOTO
NpeaMeTa; B TOM YHCIIe YMEHHE BBOAUTH TEKCT C TIOMOIIBIO KIIaBUATYPHI:

— TIOMCK MH(pOPMaIMH Ha KOMITBIOTEPE;



— mouck uHpopmauuu B IHTEpHETE;
— OBICTpPBIN MTOUCK B CIIOBApE;
— TIOMCK B KHUTE C HCITOJIb30BAaHHEM IPEJMETHO-UMEHHBIX yKa3aTesei;
— 3HAaKOMCTBO M TIOJIyYCHHE TIEPBHYHBIX HABBIKOB pa0OTBI C TEKCTOBBIM H
rpaduuecKuM pelakTopaMu, ¢ TOCTPOSHUEM TIPE3CHTALIUH.
8. OinameHWe JIOTMYECKHMMH JCWCTBUSMHU CpPaBHCHHUs, aHalIHM3a, YCTAHOBIICHHS
AHAJIOTHI U IPUIMHHO-CIICJICTBEHHBIX CBSI3€H, MOCTPOCHHS PACCyKIACHUN:

— H3y4YeHHE DIEMEHTOB KJIACCUYECKOM JIOTUKH (CYKIEHUS, HPOTUBOMOJIOKHBIC
CYXJIEHUS, IOTHYECKUE OIEPaIliy, TaOJUIBl UCTUHHOCTH, UCIOIB30BAHNE TaOJIHIL
pellIeHni, XapaKTepUCTUIECKUX TabIuN);

— H3yYeHHE 3JIEMEHTOB AUAJCKTUYECKOM JJOTUKHU (TIOHATHE TPOTHBOPEUHS);

— TMOCTPOEHUE LENOYEK MPUUNHHO-CIIEICTBEHHBIX CBS3€EH;

— CcpaBHEHHE OOBEKTOB JIPYT C APYTOM;

— MPOBEJECHUE PACCYKICHUMN, CBA3aHHBIX C IPOTUBOPEUUSIMU.

9. TortoBHOCTH ciymarh coOECeTHHMKAa M BECTH JHAaJor; TOTOBHOCTh IPH3HABATH
BO3MOKHOCTh CYHIECTBOBAHMS PA3JIMYHBIX TOYEK 3PEHUS W MpaBa KaXIOro0 HMETh
CBOIO; H3JlaraTb CBOE€ MHEHHME M apryMEHTUPOBAaTh CBOIO TOYKY 3pPEHHUS U OLCHKY
COOBITUH.

10. Ymenue paborats B ”HYOPMAITMOHHON y4eOHOH cpee:

— YMEHHE CTPOUTH U YUTATh TaOIUIIBL;

— yMeHHe OBICTPO UCKATh WH(OPMALIUIO B CIOBAPE;

— yMeHHe UCKaTh HH(OPMAILINIO Ha KOMIIBIOTEPE;

yMeHHe uckath nHpopmanuio B IHTepHeTe.

IIpenmeTHble pe3yJbTaThI.

1. OpnageHue OCHOBaMH JIOTHYECKOTO M QJITOPUTMUYECKOTO MBIIUICHUS 3alUCH U
BBITIOJIHEHUS AJITOPUTMOB:

— W3y4YEHHE JIOTMKU (CYXICHMS, HPOTHBOIIOJIIOKHBIE CYXKICHHS, JIOIMYECKUE
orepanuy, TaOJIHUIbl UCTHHHOCTH, HCIIOJb30BaHHE TaONHIl pEHIeHUN, TabIuIl
XapaKTepUCTHUK, KAPTOTEK KapTOUEK XapaKTEPUCTHUK);

— TIOCTPOCHHE IEMOYEK PACCYKICHHH (1IeTI0YEK MPUIMHHO-CIIECTBEHHBIX CBI3€EH);

— CcpaBHEHHE 0OBEKTOB JIPYT C APYTOM;

— IIPOBEJIEHUE  DPACCY)KIEHUH, CBA3aHHBIX C  IPOTUBOPEUYUSAIMH; HU3YYEHHE
QITOPUTMUKUA (LIOHATHE QJITOPUTMA, CIOCOOBI 3alKMCH  aJITOPUTMOB, BUJbI
QITOPUTMOB, YMEHUE UCIIOJHATh aJITOPUTMBI).

2. YMeHHe JCWCTBOBAaTh B COOTBETCTBHH C QITOPUTMOM H CTPOUTH TIPOCTEHIINE
QITOPUTMBI, paboTaTh ¢ TabnuiaMu, cxemMamH, TpadukamMu ¢ JUarpaMMaMu,
L[ENOYKAMH, COBOKYIHOCTSMH, MPECTABIATh, aHAIM3UPOBATh U WHTEPIPETUPOBATH
JTaHHBIE:

— HU3y4YeHHE AJTOPUTMHKH (TTOHITHE AITOPUTMA, CIIOCOOBI 3alIUCH AITOPUTMOB, BU/IbI
ITOPUTMOB, YMEHHUE UCIIOJIHATD aITOPUTMBI);

— yMEHHE CTPOUTDH TAaOJIMIIBI TUIIOB «OOBEKTHI-CBONCTBA» U «O00BEKTHI-00BEKTHI-OHO
CBOIMCTBOY;

— BBIBJIEHUE 3aKOHOMEPHOCTEN B pe3yibTaTax dKCIEPUMEHTOB IPHU HCCIIECIOBAHUU
«YEPHOTO SALUTUKAY.

3. IIpuobpereHne nepBoHAYAIBHBIX MPEICTABICHUNA O KOMIIBIOTEPHON TPAMOTHOCTH:

— 3HAKOMCTBO C YCTPOHCTBOM KOMIIBIOTEPA;

— OCBOEHHME HHTepdelica «UeloBEK-KOMIbIOTEp» (YIpaBlieHHE KOMIIBIOTEPOM C
MOMOIIbIO MBIIIHU U KJIABUATYphl, padoTa ¢ MEHI0, TUKTOrpaMMaMH U TIp.);



— OCBOCHHE CTPYKTYPBI XpaHEHUs HHPOpPMAIMH Ha KOMIbIOTepe (MOHITHS «hailiy,
«KaTaJory, «Uepapxus KaTaJoroBy);

— 3HAKOMCTBO C MPaBUJIAMH ITOMCKa WH(POPMAIIUU Ha KOMITBIOTEPE;

— 3HAKOMCTBO U TIOJIyYEHHUE TIEPBUYHBIX HABBIKOB pPaOOTBI C TEKCTOBBIM U
rpadguueckuM peaakTopamMH, C TOCTPOECHHUEM IMpEe3eHTAlMil; 3HAaKOMCTBO C
JIOKaJIbHBIMU KOMIIBIOTEPHBIMU CETSIMU U CeThi0 IHTEepHET;

— 3HAKOMCTBO C Opay3epaMu; 3HAKOMCTBO C MOMCKOM uH(popmanwu B UHTEpHETE.

4. TlpuobpeTeHre HaBBIKOB CTPYKTYPHOTO MPOrpaMMHUPOBAHHUS, IIPU KOTOPOM pa3paboTka
IropuT™Ma MPOUCXOIUT OJIOUHO, C BBIJCICHUEM M0/13a/1a4, OMUCHIBAEMBIX C MTOMOILBIO
BCIIOMOTaTENIbHBIX aIrOPUTMOB.

5. OpnageHue 3HAHUSMHU, YMEHHUSIMU U HABBIKAMH KOHCTPYUPOBAHHUS, MOJIECTUPOBAHUS U
MporpaMMHUpOBaHuUs pOOOTOB ¢ oMol KoHcTpykTopa LEGO Mindstorms NXT 2.0.

Coaeprxanue nporpaMmbl

Pazjnenl. UndopmanuonHas KyjabTypa.

Tema 1. Undopmanms, ompeneneHue, Buabl, aevictBus. [lonsrtue ‘“mHbopmMarmmoHHas
KynpTypa”. MHdopmarusa. @opmel cymectBoBanus nHpopmaruu. Jlanusie. Buasl nunpopmannu
0 croco0y BocHpuATUS 4eaoBeKoM. Buibpl mHdopmanuu no cnocoOy NpeACTaBIECHUS Ha
HocuTtene. CpoiictBa uHpopmannu. OObEKTUBHOCTb, 1IOCTOBEPHOCTD, MOJHOTA, AKTYyaJlbHOCTb,
MOJIE3HOCTh M IEHHOCTh WH(OPMAIIHH.

Tema 2. HWHpopManmoHHbIE mporecchl: cOop, XxpaHeHHe, o0paboTka, Iepenada
unopmanuu. Ilepemaua. Kanan cBs3u. Konpupyromee ycrpoiictBo. Jlekoaupyroiee
yerpoiictBo. OOpabotka. IIpeoOpasoBaHune wuHPOpMaLUMU M3 OJHOTO BUAA B JPYroi.
WNudopmannonHas KyJabTypa MOJIb30BATENs: TOHUMAHUE 3aKOHOMEPHOCTEH MH(pOPMAIMOHHBIX
IIPOLIECCOB; 3HAHUE OCHOB KOMITBIOTEPHOM IPaMOTHOCTH; TEXHUYECKUE HABBIKA B3aUMOJEHCTBUSA
C KOMOBIOTEpOM; A(PPEKTHBHOE NPHUMEHEHHE KOMIIbIOTEpa KaK WHCTPYMEHTA; NpPUMEHEHHE
HOJy4eHHOM nH(pOpMAIMK B IPAKTUYECKOH IeATEIbHOCTH.

Tema 3. Kommbrorep — yHHBEpCAJbHOE YCTPOWCTBO sl pabOThl C HH(POPMALUECH.
Komnerorep. YcrpoiicTBa BBOJA. YCTpONCTBa BBIBOJA. YCTPOMCTBA XpaHEHHs. Y CTPOMCTBO
o0pabotrku. Koudurypanust KomMmploTepa:  ammapaTHoe  oOecredeHHue  KOMIBIOTEpa,
nporpaMMHoOe oOecnieueHue KoMmmbioTepa. Apxurektypa OBM. [lamsate kommbroTepa:
BHyTpeHHss1 ObicTponeiicTByomas (O3Y, II3VY); BHemHss (KecTKuil AMCK, (IdII-KapTa,
onTH4eckuii 1uck). OCHOBHBIC MPHHIMIIBI PabOThl KOMIbIOTepa. [IpHHIMI MPOrpaMMHOTO
ynpasieHus. [IpuHun pazMenieHus nporpaMmsl B naMsTH. ETuHUIBI n3MepeHust UHQOpMalyi.

Tema 4. dainoBas cuctema kommbloTepa. Haunbonee momynspHble (opmatsl ¢ailnos.
[Tanika (Karamor). KopneBoit katanor. Ilpocteie @aitnoBeie cTpykTyphl. HMepapxudeckue
¢aitnosbie cTpykTypsl. IlyTe k ¢aitny. [IpaBuna opranuzanuu MHAMBUIYaIbHOTO (ailioBoro
IIPOCTPAHCTBA.

Tema 5. Pabora ¢ npesenranueir PowerPoint. Co3nanue npesentanuu. Vcrnonb3oBaHue
mabmoHoB odopmieHusi. Pabota ¢ cymecTBylomeld mnpe3eHTanuei. AHHMAIUs OOBEKTOB.
BcraBka 00bekTOB B npe3eHTanuto. ['unepcesuiku. Tpurrepsi.

Tema 6. O0bexThl U cucteMbl. OO0bEKTH U X MMeHA. [Ipu3Haku 00bekTOB.OTHOLIEHUS
00beKkTOB. PazHoBUIHOCTH 00BEKTOB M uX Kiaccudukanusa. Cxema pasHoBuaHocTei. Coctas
00bekToB.CructemMbl 00beKTOB. [lepcoHanbHbIN KOMITBIOTEpP, KaK CUCTEMA.

Tema 7. HudopmanmonHoe mopenupoBaHue. Mojenu OOBEKTOB M HMX Ha3Hau€HHE.
Hatypanbuble u uHpopmannonHsle Monenu. WHdopmannoHHble Mojenu. 3HAKOBblE U
CMellIaHHble MojenHu. TaOiauuHble WHGOPMAalMOHHBIE Mojenu. Tabnuua THNAa «OOBEKTHI-



cBoiictBay. Tabmuma tuona «OOBEKTBHI-00BEKTHI-OAUHY. Ta0muia THoa «00BEKTBI-00BEKTHI-
HecKoybkoy. Tabmuna Tumna «O0beKThI-CBOMCTBa-00heKThIY. Cxembl. UepTex. biok-cxema.

Tema 8. IlporpammnHoe obecrieuenue kommbioTepa. Ilporpamma. Ilporpammnoe
ob0ecneuenue. Cucremnoe I10. Cucrema nporpammupoBanusi. [IpukianHble nporpammsl WK
HPUIOKEHUS.

Pa3nea 2. PoGoToTexnuka.

Tema 1. Beenenune B poboroTexHuky. Po6or. Pobororexnuka. Ob6nactu nmpuUMEHEHUS.
Hcropus nosiBinenus u pazsutusi. Kommnonents! koHcTpykropa LEGO MINDSTORMS EV3. Ux
BUJIBI U CLIOCOOBI COETMHEHUS.

Tema 2. Cpena nporpammupoBanuss LEGO MINDSTORMS EV3. 3nakomcTBO C
uHTepdeiicom cpenpl nporpammupoBaHusd. IlpuHnunsl cozmanus nporpamm. HawmbGonee
BOXHBIMH 3JIEMEHTaMH CTapTOBOW cTpaHullsl. MuTepdeiic mporpammsl. Konrpomnep. Tpu
HaJIUTPbI IPOrPaMMHUPOBAHUS.

Tema 3. Mcnonb3oBanue BCTpoeHHOH cpeapl mporpammupoBanusi LEGO MINDSTORMS
EV3 IlonkntoueHne MOTOPOB M JATYMKOB K OINpPENEJIEHHBIM MopTaMm: 1- ceHcop KacaHus, 2 -
CEHCOp 3BYyKa, 3 - CEHCOP OCBEILEHHOCTH, 4 - yJIbTPa3BYKOBOM CeHCOp, MOPT B - jeBbIit MOTOD,
nopt C - npaBslif MOTOP.

Tema 4. Uzyuenue Onoka JIBwxkenue. Co3manue mnporpamm. [IporpammupoBanue
JBWDKEHUS 1O 3ajaHHOW Tpaekrtopuu. [Iporpammubiii Onox Jlpwxkenue. Ilpu BbineneHuu
IPOTPAMMHOTO 0JIOKA Ha dKpaHE IMOSBIISAETCS MaHellb C €ro HaCTPOHKaMH, U3MEHEHHUE KOTOPBIX
oTpakaeTcs Ha 3Haukax Osioka. Hucnanaromiee MeHro.

Tema 5. Mexanunueckas nepefada. Buasl 3youarsix nepenad. IlepenatouyHoe oTHOIIEHHE.
[ToBbinaronias W noHmXkaromas nepepayr. COOpka MOJHOIO MPHUBOAA Ha IIECTEpEHKAX.
3yOuarble mepenavyd: C MapauIeIbHBIMA OCSIMH, C TEPHEHIUKYISPHBIMH OCSIMH, peeyHasd,
yepBsiuHas. [lepenaTounoe uucio.

Tema 6. IIpeoOpa3oBanue BpamaTeIbLHOTO IBWIKEHUS B TocTymnarenbHoe. [llararomue
pobotel. KpuBommunHo-maTyHHble MexaHu3Mbl. KymnucHele MexaHusMmbl. KynaukoBele
MexaHu3Mbl. [lapHUpHO-pBIYaKHBIE MEXaHU3MBI

Tema 7. OcuoBsl nporpammupoBanus B cpene LEGO MINDSTORMS EV3. M3yuenue
OCHOB MPOTPaMMHPOBAHHUS C HCITOJIB30BaHUEM OJIOKOB OXKHJIaHUE, ITUKII, BETBIICHHE.

Tema 8. PaGota c¢ m3oOpaxenussmu Ha skpaHe O6imoka LEGO MINDSTORMS EV3.
N3yuenne 6510Ka 3BYK, 9KpaH, HHIUKATOPOB KHOMOK O10ka EV3

Tema 9. KonuentpaTopbl AaHHBIX. Tumbl KoHLEHTpaTopoB. CHATHE NOKa3aHUU ¢
cercopoB. [lepemennbie U KoHCTaHTHl. Co37]aHNE TIEPEMEHHBIX B cpeze M3ydeHue Oioka 3BYK,
9KpaH, HWHAMKATOpOB KHOMOK Osioka EV3. KommyraunonHas mnanens Onoka JIBrkeHHe.
IIpoBonHuku. Ilepemennas.

Tema 10. /[Bmxenue no u€pHoi nuHUM. [IporpammupoBaHHE MPOCTEHUILNETO AJITrOpUTMa
JIBYDKEHUS TI0 HANpaBISIoNIed Ha 06a3e ogHOro ceHcopa. OmnpeneneHne YpOBHS OCBEIIEHHOCTH.
JIBI>keHHe 1O JIMHUM C HCIOJb30BaHMEM JIByX CEHCOpoB. IIpoBeneHHe COpPEeBHOBaHMMA.
Marematnueckue oneparun. Mcmonp3oBanue naTauka 000pOTOB UIsi U3MEPEHHs TPOHICHHOTO
yTH.

Pa3nea 3. JloroMupbl.

Tema 1. Ilpouenypsl ¢ mapaMeTpoM. YueOHas  MyJIbTUMeIUHHas  cpeza
nporpammupoBanus JlJoroMupsl 3.0. OcHoBHBIE TOHATHSA. [loBTOpeHne. [lonsTHE MpoLEeypHI €
napamerpamu. [lapamerp. Ums napametpa. 3Hauenue napamerpa. [lpomenypsl ¢ mapameTpoM B
yepenanbei rpapuke.

Tema 2. CnyuvaiiHple NpolecChl B KOMIBIOTEPHOM MojenupoBaHuu. beryHok. Mwms
oerynka. Cozmanue Oerynka. [latumk CJI umcmo. Ilpumepst npumenenms gatumka CJIL.
JononuurensHble KoMaH bl [locTpoenue rpaduueckux Mojenel ¢ UCIOJIb30BaHUEM AaT4HKa
CJL.
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Tema 3. IIporpammupoBanue urp B cpeae JloroMupsl. Urpbl Ha pa3BuTHE peakiuu ¢
UCIIOJIb30BaHNEM OETYHKOB, naTuvka kacanus U garduka CJI. Urpel Ha pa3BUTHE JIOTUYECKOTO
MBIIUIEHHUS C HCHOJb30BaHUEM Jartuuka uBeta.lrpel Ha pas3Butue BHUMaHMsA. [loHsAThe
cueT4rKa coObITHi U (haroBoii nmepemenHon. TBopueckwuii mpoekT «rpa Jlabupunt.

Tema 4. Dnementsl ¢paktanbHOl Tpaduku. [IpaBUIBHBIH MHOTOYTOJBHUK. DUTYPHI
BpallleHUsl Ha OCHOBE IPaBUJIbHBIX MHOI'OYTOJIBHUKOB. PUCYHKM Ha OCHOBE YT OKPYHOCTH.
Pucynku Ha ocHOBe KBapaTtoB. ITOroBbii npoekT «PpakraabHas KapTUHAY.

TemaTn4eckoe IJIAHUPOBAHHE

Ne .o, Tema Yucao
4acoB
Paznes 1. UngopmannoHHas KyJabTypa 34
WNudopmanus u nHGOpMAIIMOHHBIE TPOLIECCHI. 1
2 KomrmsroTep — yHUBepcaibHast MaliuHa Jisi padoThl ¢ HHGOpMAIHeH. 1
3 ArmmapatHoe o0OecrieueHue. 1
4 YcTpoiicTBa XpaHeHUs UH()OPMALIUU. 1
5 Enuaunnel usmepenus nadopmauu. 1
6 Enununer usmepenus nadopmanuu. Pemenue 3amad. 1
7 Pabota c ¢aitnamu u mankamu. 1
8 daitnoBas cucrema. KontposapHas padora. 1
9 Nudorpaduxka. 1
10 | Tuns! uadorpaduxy. 1
11 | Texuonorus co3nanusi uHGOTpadhUKH. 1
12 MynsTumeanitabil mpoekT "Pa3paboTka qu3aiiH-makeTa caiita 1
«[IporpammHOe 00ecrieueHne KOMIIBIOTEPAY.
13 [TporpammHuoe obecnieuenne komnbroTepa. MHdorpapuka 1
cuctemuoro [10.
14 [IporpamMmMHuoe obecrieuenue KommbioTepa. Mudorpaduka 1
npukiaaHoro I10.
15 [TporpammHuoe obecnieuenne komnbroTepa. MHdorpapuka 1
uHcTpymeHTanbHoro I10.
16 | MynbTuMeuiiHbIi poekT. PaboTa ¢ runepcchliikaMi U TPUTTEpaMHu. 1
17 3amura npoexTa. 1
18 | OOBeKTHI U UX UMCHA. 1
19 | Ilpu3HAKK OOBEKTOB. 1
20 | OTHo1IEHUS! OOBEKTOB. 1
21 PaznoBuIHOCTH OOBEKTOB U UX KiIacCU(pUKAIIHS. 1
22 OtHo1reHnsa 00beKTOB. Pemenue 3aaa4. 1
23 | CocTaB 00BEKTA. 1
24 Pemenue nornueckux 3amad. 1
25 | Cucrema 00BEKTOB. 1
26 | KommbroTepa kak cucrema. 1
27 Mogenn 00BLEKTOB U UX Ha3HAYECHUE. 1




28 NudopmanroHHbIe MOICIH. 1
29 | Tabauunsie nHGOpPMaTMOHHBIE MOEH. [IpocThie TaOTHUITHI. 1
30 Tabnuunbie nHGOpMaKOHHBIE MoAeTH. CII0KHBIC TaOJIUIIBI. 1
31 | PemeHue JOruyecKux 3a1a4 TaOJIUYHBIM CIIOCOOOM. 1
32 | I'paduku u quarpaMMsl. 1
33 | Co3znanue rpadukoB u quarpamm B MS PowerPoint. 1
34 | UToroBas pabora. 1
Pasznea 2. PodoroTrexuuka 68
Brenenue B podotorexuuky. Pobot. PoboToTexnuka. Obmactu
1. npuMeHeHus. VcTopus MOsSBICHUS U pa3BUTHSL. 5
Kommnonents! koncTpyktopa LEGO MINDSTORMS EV3. Mx Buabl
U CIIOCOOBI COEMHEHMS.
Cpena nporpammupoBanusi LEGO MINDSTORMS EV3.

3-4 3HAaKOMCTBO ¢ UHTep(heicoM cpesibl MPorpaMMHUpOBaHus. [[pUHIUITEL 2
CO3/IaHUS POTPAMM.

5.6 Nzyuenne 6;10k0B MoTOp. Co3qaHne mporpaMm. 9
ITporpammupoBanue. YpapieHUe OJHUM MOTOPOM.

7.8 Cbopka 6a30Bo# KOHCTPYKIHMHU. [IporpaMMupoBanue IBIKEHHS 10 9
TPAeKTOPHUH.

9-10 N3yyenue ryceanynoro npuBoga. CO0pka U mporpaMMHpOBaHKE 9
mojenn pobora «BullRovery Ha ocHOBe momaroBoit HHCTPYKITHH.
Mexannyeckas nepeaada. Bunsl 3youaTsix nepenad. [lepegarounoe

11-12 | orHomenue. [ToBbimaromas u moHwxkaromas nepenaun. Coopka 2
MIOJTHOT'O IPUBOJIA Ha NIECTEPEHKAX.

13-14 [IpuMepsl KOHCTPYKIMHN € ITOBBIIIAOIIEH W ITOHWKAOIIEH 5
nepegayeil. Coopka CKOPOCTHOM MOJAEIH U poboTa-Tsiraya

15-16 I'onku pO6OT9B U nepetsaruBanue kanara. [Iposegenue 5
COpPEBHOBAHMIA.

17-20 N3yuenue 6s10ka 3BYyK, 5KpaH, UHIUKATOPOB KHOIMOK OJI0Ka 4
EV3(TBopueckoe 3aaHue)

21-24 | IIporpaMMupOBaHUE JaTIYNKa KaCAHUS. 4
[TporpammupoBanue paboTel ceHcopa Haxatus. [IporpammupoBanne

25-26 | ympaBiieHHs JBUKEHUEM U OCTAaHOBKOH poO0Ta ¢ MOMOIIbIO CEHCopa 2
HaxaTus. KHOITOYHBIN ITyJIBT YIPABJICHUS.

27-28 | IIporpaMMupoBaHHe JaTuyUKa BpaIIEHUs. 2

29-30 IIpeoOpa3oBaHue BpaIaTeIbHOTO JBUKEHUS B MIOCTYMATEIbHOE. 9
[ITararomue poOOTHI.

31-32 | [IporpaMMupOBaHUE JATYUKAPACCTOSHUSI. 2

33-34 | [IporpamMupoBaHUe JaTUYNKA I[BETA. 2

35-36 | [IpeomosnieHre MOIOCKH MPETATCTBUH PA3IMIHBIX THITOB. 2

37-38 | IIporpaMMupoBaHuE THPOCKOITNYECKOTO JIaTUHKA. 2

39-42 | IIpoexT “RobotHillclimbing” noasem poboTa 1o CKIOHY TOpBHI. 4

43-46 | Cymo. Coopka pobotos. I[IporpammupoBanue. 4
47-48 | lluner nanneix. [lepemMenHast. 2
49-50 | KerenbpuHr. 2




51-52 | Hlararomue po6otsl. COopka podora. [IporpammupoBanue. 2
53-54 JIBrb>KeHUE 110 YEpHOU JIMHUU. PesieiiHbIi peryisiTop Ha OJTHOM 2
JaT4YHKe.
55-56 JIBro>KeHUE 110 YEpHOM JIMHUU. PesleiHbIi peryisiTop Ha IBYX 2
JTATYHKOB.
57-58 MaremaTnueckue OTIepaLHH. Hcnonp30Banue 1aTYNKOB 000OPOTOB 2
JUIS. U3MEPEHUs IPOIICHHOTO MYTH.
59- Pemennie copeBHOBaTENbHBIX 3a/1a4. 6
6434
65-68 | JIaGupuHT. 4
Pa3nea 3. JloroMupsl 34
1 Texnuka 6e3onacHoctH. [lopropenue. [Ipoekt "Hounoii ropox". 1
2 Hrpa-noBropenue "3Be3aHbIN Yac". 1
3 [Iponienypsl ¢ mapameTpamu. 1
4 [Ipouenypsl ¢ mapamerpom. Pemenue 3anay. 1
5 [Ipouenypa ¢ mapamerpom EJIb :T. 1
6 Munu-npoextsl EJIBHUK u AJIJIES. 1
7 Urpa B mapax "PucoBanue 1oMuka ¢ napamerpom". 1
8 KontponbHas padoTa. 1
9 berynku. 1
10 OkcnepuMenTs! ¢ gatyukom CJI. 1
11 Munu-npoextsl ¢ garurkom CJI. 1
12 [Ipoekt "OTHNYECKMIT KOBEp". 1
13 "Urpa B xoctu". Jlu3aifH UTpOBOTO MPOCTPAHCTRA. 1
14 "Urpa B xoctu". [IporpamMmmupoBaHnue. 1
15 Urpa "Ilepct cynp0Obl". Jlu3aiiH UTPOBOTO MPOCTPAHCTBA. 1
16 KoHnTponbHblil TECT 2-11 YETBEPTH. 1
17 Urpa "Yepenambu qorousuiku'. PazpaboTka UTPOBOTrO alropuTMma. 1
18 Urpa "Anarpammsr”. JluzaiiH 1-ro ypoBHsL. 1
19 Urpa "Anarpammsl”. [IporpamMmmupoBanue 1-ro ypoBHs. 1
20 Urpa "Haiigu otninuund". J{u3zaiin. 1
21 Urpa B napax "CnoBapuk 0HOTO rporpamMmucra’. 1
[IporpammupoBanue 1-ro ypoBHs urpsl "Haiinu otnuuns".
29 Urpa "Haiigu otnuusa”. TectupoBanue. Urpa "StreetRacing". 1
Jn3aiin.
23 Urpa "StreetRacing". I[Iporpamma. 1
24 [Ipoekt "Jlabupunt". Unes, croxker, nu3aiiH. 1
25 [IynbT yrpaBieHus U peakius Ha CTEHbI JaOUPHUHTA. 1
26 [IporpamMmmMupoBaHue B3auMOICHCTBUS IEPCOHAKEN. 1
27 3amuTa npoekToB. Urpa "Urposoii canon". 1
28 OcHoBBI (hpakTanbHO rpaduku. [IpaBuIbHBIE MHOTOYTOJIEHUKY. 1
29 @durypsl BpallleHHs: HA OCHOBE MHOTOYTOJIbHUKOB. 1




30 [TpoexT "Bpatienre MHOTOYTOJILHUKOB". 1
31 durypsl BpalieH!s Ha OCHOBE TYTH OKPYKHOCTH. 1
32 Urpsl ¢ kBagpaTamu. 1
33 3aueTHas npakTUieckas padora "@pakranbHas KapTUHA'. 1
34 W TOroBsiii KOHTPOJIBHBIN TECT. 1
Hroro 136

OpraHn3aun0nn0-nenaroruqeckne yYcdioBus peajin3alluu MporpaMmbl

Peanuzamus mporpammbl obecriedeHa CHeAYIOIUM O00OpYJIOBaHUEM: CTOJIBI, CTYJIbS;
paboure  KOMIOBIOTEPHI; POOOTOTEXHUYECKHE KOHCTPYKTOPHI; KOMIIBIOTEp  TI€Iarora;
MYJIBTUMEAUMHBIN MPOEKTOP; IKPaH JIsl IPOEKTOpa; MarHUTHAs 10CKa AJis yueOHOU ayTuTOpHUY;
BbIX0J B IHTEpHET.

Cocras rpynmnsl 10 10 yenoBek.

Y4eOHO-MeTOAMYECKOEe M HH(POPMALIMOHHOE 00ecIedeHne MPOrpaMMBbl.

LN wNE

11.
12.

13.
14.

15.
16.
17.
18.

19.

20

JI. bocoBa. Madopmaruka u KT, 5-6 kiacc

H.B. Maxkaposa. udopmaTrka, 6a30BbIi Kypc.

ABTOpCKHE pa3paboTKU: MPEe3eHTAIMH, JIEKTPOHHBIE TECTHI U KPOCCBOP/IBI.
http://www.infl.info/computergeneration - caiit «[lnanera nHPpOPMATHKI)

JloroMupsi 3.0. COOpHUK METOAMYECKUX MaTepUAIOB.

H.B. Maxkaposa. MudopmaTrka 5-6 xinacc (Ha4aabHBIN KypC)

E.T'. JlroOyroBa. YuebHsle mpoekThl B cpeae JloroMupsl. Pabouas terpaap 1is 6 kiacca.
E.I'. JlroOyroBa. JloroMupsl. 2-ii Tox oOyuenus. Pabouas terpanp s ydammxcs 4-5
KJIACCOB.

Berpoennas cipaBouHast cucrema cpepl JloroMupsl.

. ABTOpCKHE Pa3pabOTKH.
http://anton-logom.narod.ru/galereya_proektov/ - ranepes Jloro-npoekros
http://nbazanovainfo.narod.ru/info_logo.htm - caiit «IIporpaMMupoBanue B cpeje
JloroMupsD»

OnektponHslii Kype «PodoKimacey» http://robo-class.ispringonline.com/

Mario Ferrari, Giulio Ferrari. Building Robots With LEGO Mindstorms : The Ultimate
Tool for Mindstorms Maniacs.- Syngress, 2001.- 638c.

David J. Perdue. The unofficial LEGO Mindstorms NXT inventor's guide - No Starch
Press, Inc, 2011.- 310 c.

Konocos JI.I'. IlepBblii mar B poOOTOTEXHHMKY: MpakTHKyM g 5-6 kiaccos/ JI.I.
Komocos. - M.: BUHOM. Jlabopatopus 3Hanui, 2012.- 286 c.

OununmnoB C.A. PoboroTexHuka s nereit u poaurenei. - CI16.: Hayka, 2012.- 263 c.
I'uns36ypr E.E., Bunokypos A.B. O6pa3oBaTenbHas poOOTOTEXHUKA B JOMOJHUTEIBHOM
o0pa3oBaHNM MIKOJIBHUKOB: MeToauueckoe nocooue /Coct. ['un3dypr E.E., Bunokypos
A.B. - Momkap-Oma: OAHO «Mubochepar, 2011.- 36 c.

I'mu36ypr E.E., Bunokypo A.B. O6pazoBatenbHast poboToTexHuka: Pabouas teTpass.
Tepsoiit ron o6yuenns / T'musbypr E.E., Bunokypos A.B. — Homxkap-Oma: OAHO
«Hudochepar, 2012. - 26¢.: un

. [Dmextponnsrit pecype] http://nxtprograms.com/

Ipuio:xkenune Ne 1. Cpoku U peskuM 3aHATHH
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http://www.inf1.info/computergeneration
http://anton-logom.narod.ru/galereya_proektov/
http://nbazanovainfo.narod.ru/info_logo.htm
http://robo-class.ispringonline.com/
http://nxtprograms.com/

Ilnanupyemble CpOKU 3aHATUN

Ne i/ Jara / Hemens Yucio Ne i/ Jara / Henmens Yucno
4acoB 4acoB

1 Henels 4 20 Henes 4
2 Henels 4 21 Heaes 4
3 HeIems 4 22 Heems 4
4 HeIems 4 23 Heems 4
5 Henels 4 24 HEIeIs 4
6 Heens 4 25 HeIes 4
7 Henels 4 26 Heaes 4
8 HeIems 4 27 Hees 4
9 KaHUKYJIbI 28 Henels 4
10 Henels 4 29 KaHUKYJIBI

11 Henels 4 30 Heaes 4
12 HeIems 4 31 Heems 4
13 Heems 4 32 Heems 4
14 HeIenst 4 33 Hemenst 4
15 Heneus 4 34 Henes 4
16 HeIes 4 35 Henmens 4
17 HeIens 4 36 HeIenst 4
18 KaHUKYITBI 37 Henens 4
19 Henes 4

Pexxum 3aHsATHI: OUH YpOK 45 MUHYT, IEpEPbIB MEKAY ypokamu 10 MUHYT.
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