YIIPABJIEHHUE OGPA30BAHUEM A)IMH]:[[/ICTP%LMH
MYHULIUITATBHOI'O OBPA30BAHUS KYIIEBCKWM PAMIOH

MYHUITHITAJIBHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXIEHHE CPEJHAS OBLIEOBPA3OBATEJILHA S [IIKOJIA Ne 20
MMEHH MWJIEBCKOI'O HUKOJIASI UBAHOBUYA

[Ipunsita Ba 3acenannn V‘raepgggra:é"_ : s
Jupexczop MAOY. COLLINe 20

Te1arorHYecKoro coBeTa .
umeHr Munepexoro HH. -

«30» aBrycra 20191' ;

or «30» aBrycTa 2019 T,

Ipotokon Ne 1

AOMOTHUTEILHAS OBIIEOBPA3OBATE/TBHAS OBLUEPA3BHBAIONIAS
MPOTrPAMMA

TEXHUYECKOH HAMPABJIEHHOCTH

« Podomomexnura u IAEKIMPOHUKA»

(¥amiaaemes naumenosans npospasive)

Yposens nporpammei: OZHAKOMUMETbH b
(O3naKomumensnulll, Gazoeiis win yenybaeHnwii)
Cpox peaausauun nporpammer: / 200 (34 Y.)
(0Gugee xonuecmen vacos)
Bospactnas kareropns: ot 10 a0 12 ner

Bua nporpammsi: Modughuyuposannasn
(munosas, moduduyupoeanHas, asmopera)

ABTOP-COCTABUTEJIb;

Canera Jleonun AJleKCaHIpPOBHY -

1e1aror Jono/JHHTEILHOrQ
obpasoBanus

(yrazsame QHO u dorxcrocme paspabonmiuxa)

X.Cpennune UyGypku, 2019




1. IHosicHuTeIbHAA 3aIHCKA
[Iporpamma pazpaboTaHa B COOTBETCTBUU C HOPMATUBHBIMU JOKYMEHTAMH: MHUCHMO
nenapramenta o0OpazoBaHms W Hayku oT 27.09.2012 Ne47-14800/12-14 «O6
OpraHu3allMd BHEYPOUYHOU ACSATENBHOCTH B OO0IICOOPA30BATENbHBIX YUPEKICHUSX,
peamm3ytonux @OI'OC  HayanbHOrO M OCHOBHOTO OOmIETO  OOpa3oBaHU,
npwioxkeHuss kK nuceMy No2 «Meroguueckue peKOMEHAAUUW 10 OpTraHU3alud
BHEYPOUHOU NIEATENBHOCTH B paMkax peannzaunu OI'OC HayaabHOro U OCHOBHOTO
obmero oOpa3zoBanus B (QopMare «HUHTCHCHBOB». [luchMo nemaprameHTa
oOpazoBanus u Hayku 14.09.2011 Ned7-14163/11-14 «O6
0COOEHHOCTSIX OpraHu3aluu BHEYPOUHOM  JEATEIIBHOCTH B  KJlaccax
0011e00pa30BaTEIbHBIX YUpEKICHUMN, peann3yronmx benepanbHbIT
rocyJapCTBEeHHBIM 00pa3oBaTEIbHBIM CTAaHAAPT OCHOBHOTO OOIIEro 0O0pa3oBaHUS».
[Tucemo nenmapramenta oOpaszoBanust U Hayku 09.11.2011 Ne47-17957/11-14 «O
METOJAMYECKUX PEKOMEHJauusAX 1o OQOPMIECHHUIO MPOrpaMM BHEYPOUHOMN
neATeNbHOCTH B paMmkax peanuzanuu @I'OC OOO0».
Pabouass mporpamma mpoeKkTHOW AesiTenbHOCTH «P0OOTOTEXHMKay MpeaHa3HaueHa
s ydammxess 5-6  kiaccoB. Hacrosmuid Kypc MOpemjiara€T HCIOJIb30BaHUE
oOpa3zoBaTenbHbIX KOHCTpyKTOpoB LEGO wu anmapatHo - MOpoOrpaMMHOIO
oOecrieueHUs KaKk HHCTPYMEHTa Jisi OOyYeHMs IIKOJbHUKOB KOHCTPYMPOBAHUIO,
MOJEIUPOBAHUIO M KOMIBIOTEPHOMY yhpasieHuto Ha 3anHatusax LEGO -
KOHCTPYUPOBAHUS.
UcnonszoBanne LEGO-KOHCTPYKTOPOB BO BHEYPOUHOW MESATEIBHOCTH IMOBBIIIAET
MOTHBAIMIO YYaIUXCsl K OOYYEHHIO, T.K. IPU 3TOM TPEOYIOTCS 3HAHUS MPAKTUYECKH
U3 BCeX YYEOHBIX JUCIUIUIMH OT HCKYCCTB W HUCTOPUU [0 MaTEeMaTUKU U
€CTECTBEHHBIX HayK. MEXIpeaIMETHbIE 3aHSATUS ONUPAKOTCS HA €CTECTBEHHBIN
MHTEpPEC K pa3padOTKe M TMOCTPOMKE pa3NUYHBIX MeXaHU3MOB. OJIHOBPEMEHHO
3aHaTusl LEGO kak Henb3s Jydie MOaXOAsT AJisl U3YYEHHSI OCHOB alrOPUTMU3ALIAN
U TPOrPaMMHUPOBAHHUS, a HMEHHO ISl TEPBOHAYAIBLHOIO 3HAKOMCTBA C 3THM
HEMPOCTHIM pa3iesioM HHGOPMATHKK BCJICACTBUE aJalTUPOBAHHOCTH JJIsl JETEH
Cpeabl MPOTPaMMUPOBAHUS.
OdeHb BaXHBIM NPEJICTABIIAECTCS TPEHUPOBKAa pabOThl B KOJUIEKTUBE W Pa3BUTHE
CaMOCTOSITEIIBHOIO TEXHUYECKOIo TBOpuecTBa. IIpocroTra B mocTpoeHMM MOIEIH B
COYETaHUU C OOJIBIIUMH KOHCTPYKTUBHBIMH BO3MOXHOCTAMH KOHCTPYKTOpa
NO3BOJIAIOT JIETSIM B KOHLE 3aHATHS YBUAETH CACIAHHYIO CBOMMM PyKaMH MOJEIb,
KOTOpasi BBIITOJHSET ITOCTABJICHHYIO UMU K€ CAMUMHU 3a/1a4y.
N3yuyass mpocThle MeXaHW3MBbI, pedsita ydyaTcs paboTaTh pyKaMH, pa3BUBAIOT
AJIEMEHTapHOE KOHCTPYKTOPCKOE MBIIUICHHE, (aHTa3ui0, HU3y4aroT TPUHLIUIBI
paboThl MHOTUX MEXaHHU3MOB.

AKTYaJIbHOCTD JIAHHOH MPOrpaMMbl COCTOUT B TOM, YTO POOOTOTEXHUKA B IIKOJIE
MpEICTaBIsIeT YydJalluMCA TEXHOJOruu 21 Beka, CHOCOOCTBYET pAa3BUTHIO HX
KOMMYHUKATHBHBIX ~ CIIOCOOHOCTEH,  pa3BUBAET  HABBIKM  B3aUMOJICHUCTBUS,
CaMOCTOSITEJIBHOCTH MNPHU NPUHATAHA PELICHHWM, PACKPBIBAET HX TBOPYECKUU
noreHuuai. PebsTa jrydie moHUMAIOT, KOTJa OHU YTO-IM00 CaMOCTOSITENIBHO



co3alT win n3o0peraroT. [lpu npoBeaeHnn 3aHATHI IO POOOTOTEXHUKE 3TOT (HaKT
HE MIPOCTO YYUTHIBAETCS, a PEAJIbHO HUCIOIb3YETCS HA KAKIOM 3aHSATUU.

HacTosimuii kypc mnpeuiaraeT HCIOJIb30BaHHE OOpa30BaTENbHBIX KOHCTPYKTOPOB
LEGO u anmapaTHO - IpOrpaMMHOI0 00ecredeHus], Kak MHCTpYMEHTa JJ1s1 00y4eHUs
IIKOJIbHUKOB KOHCTPYHPOBAHUIO, MOJEJIIMPOBAHNUIO U KOMIIBIOTEPHOMY YIIPABIICHUIO
Ha 3aHATHSIX LEGO-koHcTpynpoBanusa. LEGO® MINDSTORMS® Education —
HOBOE IIOKOJIEHME O0pa30BaTEIbHOW pPOOOTOTEXHUKH, MO3BOJIAIOIIECH H3y4aThb
€CTECTBEHHbIE HayKH (MH(OPMATUKY, (PU3UKY, XUMHIO, MAaTEMATUKYy U Jp.), 4 TAKKE
TEXHOJOTMH (HAy4YHO — TEXHMUYECKHE JOCTH)KEHHS) B IPOLIECCE YBIEKATEIbHBIX
MIPAKTUYECKUX 3aHATHMN.

Ncnonb3ys odpazoBatenbuyto TexHoaoruio LEGO MINDSTORMS B coderanuu ¢
koHcTpykTopamu LEGO, yuamuecs pazpadaThIBatoT, KOHCTPYUPYIOT,
MIPOrPaMMUPYIOT U UCTIBITHIBAIOT POOOTOB. B coBMecTHOM paboTe AeTH pa3BUBAIOT
CBOM MHAMBUAYaJIbHbIE TBOPYECKUE CITOCOOHOCTH, KOJJIEKTUBHO MTPEOI0JIEBAOT
TBOPUYECKHUE NMPOOIIEMBI, IOJYYaIOT BaXKHbIE (DYHIaMEHTAIbHbIE U TEXHUYECKUE
3HaHus. OHU CTAHOBSTCS 00Jee KOMMYHUKA0EIbHBIMU, PA3BUBAIOT HABBIKH
OpraHu3alliy U MPOBEACHMSI UCCIIEJOBAHUM, UTO O€3yCIOBHO CIIOCOOCTBYET HX
ycrexam B JaJIbHEHIIIeM IIKOJILHOM 00pa3oBaHuM, B Oyayiieit padore.

OCHOBHBIM COAEpP)KAHUEM JIAHHOW Kypca SIBJISIOTCS 3aHATHS IO TEXHHUYECKOMY
MOJICIUPOBAHUIO, COOpPKE U MPOTPAaMMUPOBAHUS POOOTOB C HCMOJIB30BAHUEM
CJIEIYIOLIUX MaTepUaIoB U UICTOUYHUKOB:

Ha 3anaTusix MCHOJB3YIOTCS KOHCTPYKTOpbI HabopoB 9797, pecypcHoro Habopa
cepur LEGO MINDSTORMS 45560 ¢ nporpamMmmubiM obecrieuenuem llepoPoboT
(CD-R nuck ¢ BusyanbHol cpenoit mporpammupoBanus NXT-G).

Hcrnionp3yss TepCOHANbHBIA  KOMIIBIOTEDP WJIM HOYTOYK C  TPOrpaMMHBIM
obecrieyeHueM, FJIEMEHTBI U3 KOHCTPYKTOPA, YYEHUKU MOTYT KOHCTPYHUPOBATh
yOpaBisieMble  MOAENH POOOTOB. 3arpykas yOpaBJSIOLYyI0 MpPOrpaMMmy B
cnenuaibHelii MUKpokomnbioTep NXT, u mpucoenuHsis ero K Mojaenu poOoTa,
yyalyecss HM3y4arT U HaOMoAaroT (YHKIHMOHAJIbHBIE BO3MOXXHOCTU Pa3IMUYHBIX
Mojenei poboroB. Po6or NXT paboTaeT He3aBHCMMO OT HACTOJILHOI'O KOMIIBIOTEPA,
Ha KOTOpOoM ObUIa HamucaHa ymnpasiisitomas nporpamma. Ilomydas undopmanuio ot
Pa3TMYHBIX JaTYUKOB U 00padateiBas ee, NXT ympasnser paboToil MOTOPOB.

Utorn wu3ydeHHBIX TEM TIOABOJATCA CO3JIlaHUEM YyYEHHKaMHU COOCTBEHHBIX
ABTOMATU3UPOBAHHBIX MOJIENIEH, C HATMCAHHEM MPOrPAMM, HUCIOIb3yEMbIX B CBOMX
MPOEKTAX, U 3AIIUTON 3TUX MPOEKTOB.

Kypc «PoboToTexHuka» OpHUEHTHpPOBAaH Ha ywammxcs 5-6 xkimaccoB. Pabouas
nporpamma paccuutana Ha 34 daca. 3aHsATUS OpOBOIATCS 1pa3a B HENENt0, COTJIACHO
y4ueOHOMY pacnucaHuio. [[nuTenbHoCTh 3aHsIThs-1y.

Crtpykrypa paboyeii nporpaMmmbl «POOOTOTEXHHUKA» CONCPIKUT:
1. ITosicCHUTENBHYIO 3aITUCKY.
2. TemaTuyeckuil 1iaH OpoOrpamMMel.



3. ConepxaHue MpOrpaMMbl BKIIFOYAET B €05 MOCIEI0BATEILHOCTh TEM,
pa3zienoB Kypca.

4. TlpennonaraeMble pe3yabTaThl MPOTPAMMBI.

S. ®opMBI KOHTPOJIS.

6. MeTonnueckre peKOMeH Ialluu.

7. Onucanue MaTepualbHO-TEXHUYECKOTO 00eCIIeueHus TPOrpaMMBbl,
OoubmoTeHbIN HOH/I.

O01Bém yacoB: B TeueHHE Tojia yueOHoro — 1 yac B Hefento, 3a rof - 34 yaca.
Bo3pacTnas rpynna: ygamuecs 5-6 KJ1accos.

eab mporpaMmbl: 3aJI0)KUTh OCHOBBI QJITOPUTMH3AIMNA W MPOTPAMMHUPOBAHUS C
ucnoas3oBanueM podota LEGO Mindstorms NXT, Hay4uTh UCIOJIb30BATh CPE/ICTBA
HH()OPMAITMOHHBIX TEXHOJIOTHH, 4TOOBI TIPOBOAUTH MCCIICOBAHUS M PEIIaTh 3aa4u
B MEXIPEIMETHOMN JESATEIHHOCTH.

3amauum nporpamMmsbi:
- Hay4YUTh KOHCTPYUPOBATHh poOOTOB Ha 6a3e mukpomnporeccopa NXT;
- Hay4uTh paboTarth B cpejie mporpammupoBanus Mindstorms NXT;
- HAy4YHUTh COCTaBIATH Mporpammel yrpasieHuss LEGO - poboramu;
- pa3BUBaTh TBOPUECKHE CIIOCOOHOCTH U JIOTUYECKOE MBILIJICHUE
oOyyJarommxcs;
- pa3BUBaTh YMEHHUE BBICTPAUBATH TUIIOTE3Y U COMOCTABIATH C MOJYYEHHBIM
pPEe3yJIbTAaTOM;
- pa3BHUBaTh 00pa3HOE, TEXHUYECKOE MBIIIJICHUE U YMEHUE BhIPA3UTh CBOM
3aMBbICEIT;
- pa3BHUBaTh YMEHHUsSI pabOTATh MO MPETIOKEHHBIM HHCTPYKIIUSM IO COOpKE
MOJICIICH;
- pa3BUBATh YMEHUS TBOPUYECKU MOAXOAUTH K PEIICHUIO 3a/1a4H;
- pa3BUBaTh MPUMEHEHUE 3HAHUN U3 PA3IMYHBIX 00JACTEH 3HAHUM;
- pa3BHBaTb yMEHHUSA U3JaraTb  MBICIM B  YETKOW  JIOTMYECKOU
MOCJIEIOBATENbHOCTH, OTCTAaWBaTh CBOK TOYKY 3pEHUS, AaHaJIM3UPOBATH
CUTYyallUl0 M CaMOCTOSITEJIBHO HAaxXOAUTh OTBETHl Ha BOIPOCHl IIYTEM
JIOTUYECKUX PACCYKICHUM;
- IOJTy4aTh HABBIKM MTPOBEICHUS (PU3UUECKOTO IKCIIEPUMEHTA;
- TIOJTYYUTh OTBIT pa0OTHI B TBOPUYECKUX TPYIINAX.

Konuenuusi mporpaMMmbl OCHOBaHa Ha HEOOXOJMMOCTH pPa3pabOTKH y4eOHO-
METOAMYECKOTr0 KOMIUIEKCa JUIsi M3y4YeHUs POOOTOTEXHUKH, MAaKCUMAJIbHO
coBMecTuMOTO ¢ 6a30BbIM KypcoM KT B ocHoBHOI#I mikose. M3yuenus

POOOTOTEXHUKH MMEET IIOJUTEXHUYECKYIO HAIpPaBICHHOCTh — JIE€TH
KOHCTPYUPYIOT MEXaHHM3MBbI, pelIaroniue KOHKpeTHble  3amaun. LEGO —
TEXHOJIOTHS Ha OCHOBE KOHCTpYyKTOpa Mindstorms NXT [103BOJISIET PA3BUBATH
HaBBIKM KOHCTPYUPOBAaHUS y JIE€TE€M BCEX BO3PACTOB, MO3TOMY LIKOJIBI, HE

HUMCIOIMUE MMOJIMTEXHUYCCKOI'O HpO(l)I/IJ'ISI, OCTpPO HUCIBITBIBAIOT HOTpe6HOCTB B



Kypce pOOOTOTEXHHKHM M JIOOBIX JAPYrUX KypcaX, pa3BUBAIOIIMX HAYYHO-
TEXHUYECKOE TBOPUYECTBO JICTEU.

VYyamuecss 0O0BIYHO U3ydYalOT Ha YpOKax HMH(POPMATHKU MPOTpaMMHUpPOBAHUE,
ONUpasiCh Ha KOHLENUUIO ucnonHuTens — Yepenaxy, Pobora, Ueprexkuka u T.1. OTH
UCIIOJTHUTENN TO3BOJISIIOT PEOEHKY OCBOMTH JOCTATOYHO CJIOKHBIE TOHATUS —
QITOPUTM, IIUKJ, BETBJICHME, NepeMeHHas. PoOoT, coOpaHHBIM M3 KOHCTPYKTOpa
LEGO, moxeT ctaTh OJHUM U3 Takux ucnonHuteneil. [IporpammupoBanue podota
HEKOM CTAaHJAPTHOM W YHHMBEPCAJIbHOM KOHCTPYKLHH, OTBEYAIOIIEH BCEM
IOCTABJICHHBIM II€peJ] YYallUMUCS 3aJadaM, CHIDKAeT IIOpOr BXOXKICHUSA B
POOOTOTEXHUKY, TIO3BOJISA YUUTEIIO JOCTUTaTh B paMKaX Kypca TeX e LieJieHd, 4To U
Ha TPaJMLMOHHBIX YpoKax HH(PoOpMaTukH. [I0 cpaBHEHHIO C IPOrpaMMHUPOBAHHEM
BUpTyasibHOrO HcnoiaHuTenss, LEGO - poOOT BHOCUT B penIeHHE 3aJad 3JIEMEHTHI
UCCJIEOBAHMUS W SKCIEPUMEHTA, MOBBIIIAET MOTUBALMIO YyYallUXCS, 4YTO OyAeT
IIOJIO)KUTEJIBHO OLICHEHO YUYHMTEIIEM.

MeTtoanbl 00y4eHHust

o [lo3nasamenvHolti (BOCIPUSATUE, OCMBICICHUE U 3aTIOMUHAHUE YUAIIUMUCS
HOBOT'O MaTepHalia ¢ IPUBJICUEHUEM HAOIOEHUS TOTOBBIX IPUMEPOB,
MOJEIIUPOBAHUS, U3YUCHHS WILTIOCTPALIMI, BOCIIPHUSTHS, aHAJIM3a U 0000IIEHUS

JEMOHCTPUPYEMBIX MAaTEPHUAIIOB);

Memoo npoexmog (lipu YCBOCHUH U TBOPUECKOM MTPUMEHEHUU HABBIKOB U

YMEHUM B TIpoIiecce pa3padOTKH COOCTBEHHBIX MOJIEIICH)

Cucmemamusupyrowuti (6ecena 1mo TeMe, COCTaBICHUE

CUCTEMATU3HPYIOIUX Ta0IHUL, rpad)MKOB, CXEM U T.1I.)

e Koumponvuwiii memoo (IpHU BBISIBIIEHUN Ka4€CTBA YCBOEHUS 3HAHUM,
HaBBIKOB U YMEHUM U UX KOPPEKIIUS B MPOIECCE BHIMOTHECHUS

MPaKTUYECKUX 3aTaHU)

e [pynnosas paboma (UCTIOJIb3YETCS IPU COBMECTHOM COOpKE MoJieNel, a

TaKXKe NP pa3pabOTKe MPOCKTOB)

@®opMbl  OpPraHu3alli¥  BHEYPOUYHOIl /JeSiTeJIbHOCTH BKJIKYAOT B ceds:
IPYNIOBbIE Y4EOHO-NPAKTUYECKUE M TEOPETUYECKUE 3aHATHUS, KOMOMHUPOBAHHBIC
3aHATHSA, COPEBHOBAHUSIX MEXIY TpYyINIaMy, palOHHbBIE U IIKOJIbHbIE COPEBHOBAHUS,
MOMCKOBbIE W HAy4YHBIE MCCIIEIOBAHUSA, MpPE3eHTAIMH, padoTa M0 WHIWBUYAIbHBIM
I1aHam (MCCe0BaTeIbCKUE TPOEKTHI).



3. TemaTH4ecKuii IJIaH MPOrpaMMbl

No

3aHATHA

/o

Tema 3aHsTHS,
BH ]I 3aHATHUS

ConeprxaHue 3aHITHS

Kom-Bo
JacoB

1

BBeenne B Kypc
«PoboToTexaukay. Uto

rakoe pobot? (Jlexyus)

1.1. Uctopus pobororexuuku. [Tokonenus

poOOTOB.
1.2. lenn u 3amaun kypca «PoboToTexHuKa»

Po6or LEGO Mindstorms
INXT (IIpezenmayus)

«Pobotet LEGO: oT mpocTelmux Moaenei 10

MIPOTPaMMHUPYEMBIX >
IIpe3euTamms Ne2

« IlosiBnenune po6oroB Mindstorms NXT B
Poccun, KpacHogapckom kpae. Buasl, apTUKYJIBL,
KOMIUIEKTAIHs] KOHCTPYKTOPOB, CTOUMOCTD
HabOpOBY

Koncrpykroper LEGO
Mindstorms NXT 2.0 8547,

0797, pecypcHbIi HabOD.
(IIpaxmuueckoe 3anamue)

[IpakTuyeckoe 3ansatue Ne 1

«3HakoMcTBO ¢ KoHCcTpykTopamu LEGO
Mindstorms NXT 2.0 /8547, 9797. PecypcHbliit
Habop/»

Mukpokommbrorep NXT
(Jlexyus)

4.1. Xapakrepuctuku NXT.YcranoBka
AKKyMYJISITOPOB B OJIOK MUKPOKOMITBIOTEPA.
4.2. Texnonorus noakitoueHuss K NXT
(BKJIFOUCHME U BBIKIIIOUYEHUE, 3arpy3Ka U
BBbITpY3Ka nporpamm, noptsl USB, Bxona u
BBIX0/1A).

4.3. Unrepetic u onucanne NXT
(mUKTOrpaMMbl, (PYHKIIMU, HHIUKATOPHI).

4.4. I'naBHoe MeHI0 NXT (Mou daitnbl,
IPOTPaMMbl, UCTIbITAl MEHsI, BUJ], HACTPOWMKH)

Jlatunky NXT
(Jlexyust)

5.1.laruuk xacanus (Touch Sensor,
MOJKJIIOUYEHUE U ONMCaHUE)

5.2. atuuk 3ByKa (Sound Sensor, MoaKJIt0OYEHNUE
Y OTICaHUE)

5.3. Jatuuk ocemennocTH (Light Sensor,
MOAKJIIOYEHUE U OTIMCAHKE)

5.4. latuuk nBeta (Color Sensor, moakitoueHne
Y OTICaHUE)

5.5. Matuuk paccrostus (Ultrasonic Sensor,
MOAKJIIOYEHUE U OTMCAHKE)

CepBomorop NXT
(Jlexyust)

6.1. Bectpoennslii gatunk 060poTtoB (M3mepenus
B Ipajycax u 000poTax).

6.2. CkopocTs Bpamienus koyeca (MexaHusm
3yOuaToii rmepenayu v CTYNUIIA)

6.3. [lonxmnrouenne ceppoMoTopoB k NXT.
Hcnbeitanue nporpammoi meHwo Try Me.

[ IporpaMMHOE 0OecIieueHHE
LEGO® MINDSTORMS®

Education NXT
(IIpakmuuecxoe 3ausmue)

IIpakTuueckoe 3ansrue No2

«YcranoBka nporpammHuoro odecrieuenus LEGO
Mindstorms NXT Software ¢ CD aucka Ha
IIEPCOHAIIBHBIN KOMITBIOTED).

7,8

(OCHOBBI TPOTPAMMHUPOBAHUS
INXT

8.1. Ob1ee 3HakoMcTBO ¢ uHTepdeiicom 1O
LEGO Mindstorms NXT




(Jlexyus)

8.2. Camoyuutenb. Moii noptai. [Tanens
UHCTPYMEHTOB.

8.3. [Nanmutpa xomarx (Common palette,
Complete palette, Custom palette)

8.4. PabGouee moue.

8.5. Oxkuno nmoackaszok. Oxkuo NXT.

8.6. ITanenb KoHpUTypauu

8.7. IlynwT ynpaBieHust poo0ToOM.

[ [epBEIN pOOOT M TIepBas
[porpamma

(IIpaxmuuecxoe 3anamue)

IIpaktuueckoe 3anstre No 3

«COopKa, NporpaMMHpPOBAaHUE U UCIIBITAHUE
nepBoro podora Castor Bot»

10,11

/[BU>KEHUS U TIOBOPOTHI
(Jlexyus)

10.1.Komanga Move.

10.2.Hactpotiika manenu KOHPUTYyparuu
KoMaHabsI Move.

10.3. OcoGenHoCTH ABMKEHUS POOOTA MO MPAMOM
Y KpUBOU JIMHUSM.

10.4. TToBopoTHI poOOTa HAa MPOU3BOJILHBIC YTJIBI.
10.5. ITpumeps! JBUKEHUS U IOBOPOTOB poOOTa
Castor Bot.

12

BocrponsseieHrue 3ByKOB U
VIIPABJICHUE 3BYKOM

(Jlexyust)

11.1.Komanga Sound. BocriponsBenenne 3ByKoB
U CIIOB.

11.2. Hacrpoiika manenu KoHPHUTypamuu
KoMmaH eI Sound.

11.3. CocraBienue nporpaMmmbl U AEMOHCTpALIUS
Hayayia 1 OKOH4YaHus JBxKeHus podora Castor
Bot no 3BykoBOMY curHainy.

11.4. CocraByieHue nporpaMMbl U IEMOHCTpAIUS
JIBHKEHHSI poOoTa

13,14

J[BIKEeHIE pOOOTa C
yJIBTPa3BYKOBBIM JIATYNKOM

1 TaTYNKOM KacaHUs
(Jlexyus, npakmuyeckas

paboma)

12.1. YcTpoilcTBO M IpUHIUI pabOThI
yIIbTPa3BYKOBOT'O JIaTUMKA.

12.2. Komanna Distance. HacTtpoiiku B maHenu
KOH(UTYypaluu JUIsl yIbTPa3ByKOBOTO JIaTUMKA.
12.3. ITpumepsl MPOCTHIX KOMaH/ U IPOrPaMM C
YIbTPa3BYKOBBIM JATUUKOM.

12.4. YcTpoicTBO M IPpUHLUI pabOTHI 1aTYMKa
KacaHusl.

12.5. Komanaa Touch. HacTpoiiku B manenu
KOH(UTYypaluu JUIsl JaTuuKa KacaHHsl.

12.6. ITpumepsl MPOCTHIX KOMaH/ U IPOrPaMM C
JATYUKOM KacaHUsl.

12.7. demonctpanus noaxiaodeHuss kK NXT
yIbTPa3BYKOBOT'O JIaTYHKA.

12.8. demoncTpanus noaxmodeHus kK NXT
JaT4YMKa KacaHMsl.

15,16

OO6Hapyx)eHue podoToM
UCPHOM JIMHUH U IBUKCHUC

B/10JIb YEPHOU JIMHUU
(Jlexyus, npakmuueckas

paboma)

13.1. Anroputm IBUXKEHUS poOOTa BIOIb YepHOU
JIUHUH.

13.2. Komanna Light. [Ipumenenue u HacTporKu
JATYUK OCBEIICHHOCTH.

13.3. TIpumeps! nporpamMm aist podoTa,
JBUKYIIETOCS BAOJIb YEPHOMU JIMHUU.

13.4. UcnipiTanne poboTa Ha YepHOI JTMHUH.
13.4.1.YcranoBka Ha pob0Ta JaTynKa




OCBEIICHHOCTH.
13.4.2. Hactpotika nporpammsl «Polinii».

13.4.3. UcnpiTanue podoTa nIpu JBUKEHUH BJIOJIb
YEPHO JINHUMU.

17 IpakTrueckoe 3anstue Ne 4 3
18 [[Ipoekr «Triboty . 14.1. Konctpyupopanue po6ora.
19 [ [porpaMMupoBaHHE U 14.2. TIporpamMmmupoBanue poOoTa.
(byHKITMOHUpOBaHUE poboTa | 14.3. UcnsiTanue podoTa.
(/Ipaxmuueckoe 3anamue) '?
20 ITpakTrueckoe 3ausaTre Ne 5 3
71 [[Ipoekr «Shooterbot. 15.1. KorcrpyupoBanue podora.
¥ [ [porpamMmMupoBaHHE U 15.2. IlporpamMmmupoBanue poOoTa.
(byHKIHOHUpOBaHUE poboTa | 15.3. Ucnsitanue poboTa.
(/Ipakmuueckoe 3anamue)
23 [Ipaktuueckoe 3anstue Ne 6 3
74 [[Ipoekt «Color Sorter» . 16.1. Konctpyupopanue po6ora.
75 [ [porpamMMmupoBaHue 1 16.2. TporpammupoBanue poboTa.
(byHKIITMOHUPOBaHUE PoOOTa 16.3. UcnpiTanue pobora.
(/Ipakmuueckoe 3anamue)
26 [TpakTrueckoe 3ausaTre No 7 3
77  [[Ipoext «Robogator . 17.1. KoncrpyupoBanue po6oTa.
28 [ [porpamMmMupoBaHuE U 17.2. TIporpaMmMupoBaHue podoTa.
(byHKIIMOHUPOBaHUE poboTa | 17.3. UcnsiTanue poboTa.
(/Ipakmuuecroe 3auamue)
29 [Pemienue oaMMMIUaIHBIX 1. Kerenbpunr 6
P
30 Banganui 2.  UYepnas nuHus
31 3.  JlaGupuHT
32 4. Cymo
33 5.  PobGobumbspn
34 6.  Tpaekrtopus
Bcero yacos 34




3. Copaep:kaHue NpOrpaMMBbl.
BBenenue (1 4.)

[Toxonenust po6oToB. ctopus pa3BuTHS pOOOTOTEXHUKH.
[Tpumenenue po6oToB. PazButue 00pa3oBaTeabHON POOOTOTEXHUKHU B
Kpacnomapckom kpae. Llenu u 3agauun xKypca.

Koncrpykrop LEGO Mindstorms NXT (4 4.)

Konctpykropsr LEGO Mindstorms NXT 2.0. 8547, 9797, pecypcHbiii HaboD.
OcHoBHbIe  JeTaiid  KOHCTpyKTOopa. Mukponpoiueccop NXT. CepBoMOTOpBHIL.
JlaTumku. [Togknrouenue  cepBoMOTOpoB U maruukoB. MeHwo  NXT.
[IporpammupoBanue Ha NXT. Beirpyska u 3arpyska.

HporpammupoBanue NXT (11 4.)

YcranoBka nporpammHoro odecrieuenus. CucreMHble TpeOOBaHUS.
Hurepdeiic 110 LEGO Mindstorms NXT. Camoyuutens. Moii nopran. I[lanens
uHcTpyMeHTOB. [lamutpa xomana. PaGouee mone. OxHo moxackazok. OxHo NXT.
[lanens koHburypanuu. IlyneT ympaBinenus po6otoM. IlepBeie mpocThie
nporpammsel. [lepenauda u 3anmyck nporpamm. TectupoBanue podoTa.

HNcnbiTanue po6oToB (6 4.)

JIBvokeHue, TOBOPOTHI U Pa3BOpPOTHL. BocmpousBeneHne 3BYKOB U yIpPaBIICHUE
3ByKOM. JIBmKeHue poOoTa ¢ yIbTPa3BYKOBBIM JATUMKOM W JTATYUKOM KaCaHMS.
OO6HapyxeHue poO0TOM YEpHOM JIMHUH U JIBUKEHUE BIIOJIb YEPHOM JTUHUH.

IIpoexTHas AesiTeJIbHOCTD (6 4.)

Konctpyuposanue moaeneit poootos. [IporpammupoBanue. VcnbiTanue
po6otoB. [Ipe3enTanust mpoekToB poOOTOB. BrIcTaBKa poOOTOB.

CopeBHoBanue po6oToB (6 4.)

Pemenne onummnuamubeix 3amad. [loaroToBka, mporpaMMHUpPOBAHWE M HCIIBITAHUE
pOOOTOB B COPEBHOBAHMSIX. YUACTHE B KPACBBIX MEPOIPHUATHAX, OJIMMIIHAAAX TI0
POOOTOTEXHUKE.

4. [IpeanoJsiaraemMple pe3yabTaThl Peau3aluu NPOrpPaMMBbl.
B pesynbTaTe 00ydeHus ydammecs 10KHB 3HATh/IOHUMATh:

® BIUSHUE TEXHOJOTUYECKOMN JEATEIHHOCTH YEJIOBEKa Ha
OKPY>KaIOIIYIO CPENy U 3/I0POBBE;

e 00JacTh MPUMEHEHUS U Ha3HAYCHHUE WHCTPYMEHTOB, Pa3TUIHBIX
MaIliH, TEXHUYECKUX YCTPOUCTB (B TOM UHCIIE KOMIIBIOTEPOB);

® OCHOBHBIC HCTOYHHKH HH(OPMAITUH;

e BuIbI HTHGOPMAIINH U CTIOCOOBI €€ TPeICTABICHUS;



® OCHOBHbIE HH()OPMALIMOHHBIE OOBEKTHI U ACHCTBUSI HaJl HUIMU;

® HA3HAYCHHE OCHOBHBIX YCTPOMCTB KOMIIBIOTEPA ISl BBOJA, BBIBOJA
1 00pabOTKH HHPOPMAIIHH;

e mpaBuiia 6€30MaCHOTO MOBEACHUS U TUTUEHBI IPH pab0Te C KOMITBIOTEPOM.

® OCHOBHBIE KOMIIOHEHTHI KOHCTpYKTOpOB JIEI'O;

® KOHCTPYKTHUBHBIE OCOOCHHOCTH Pa3IMYHbIX MOJEIIEH, COOPYKEHUI
1 MEXaHU3MOB;

® KOMIIBIOTEPHYIO CpEly, BKIIIOUAIOIIYIO B ce0s rpaduyecKkuit
A3BIK IPOrPAMMHUPOBAHHS;

® BHU/JIbI IOJIBUKHBIX U HETIOJABUKHBIX COCIMHEHUI B
KOHCTPYKTOpE; OCHOBHBIE ITPUEMBI KOHCTPYHPOBaHUS pOOOTOB;

® KOHCTPYKTHUBHBIE OCOOEHHOCTHU PA3IUYHBIX POOOTOB;

® Kak IepenaBaTh IPOrPaMMBblL;

® Kak MCIIOJIb30BaTh CO3JaHHBIEC IPOTPAMMBI;

® CaMOCTOSITEJIbHO pelllaTh TEXHUYECKUE 3a]1a4i B IIpoLiecce
KOHCTPYHpPOBaHUs poOOTOB (IUTAHUPOBAHUE MPENCTOSIIUX JIEHCTBUMH,
CaMOKOHTPOJIb, IPUMEHSTh OJYyYE€HHbIE 3HAHUS, IPUEMBI U OTIBIT
KOHCTPYHUPOBAHUS C UCIIOJIB30BAHUEM CIIELIUATIBHBIX AJIEMEHTOB, U
APYTUX OOBEKTOB U T.1.);

® CO03/1aBaTh peajbHO JACHCTBYIOIINE MOJIEId POOOTOB MPHU MOMOIITH
CHELHAJIbHBIX 3JIEMEHTOB I10 pa3padOTaHHOU CXeMe, I10
COOCTBEHHOMY 3aMBbICITY;

® C03/aBaTh IPOTrPaMMbI Ha KOMITBIOTEpE JJIsl pa3InYHBIX pOOOTOB;
® KOPPEKTUPOBATh MPOrPaMMBbI TPU HEOOXOIUMOCTH;
® JIEMOHCTPUPOBATh TEXHUUECKHE BO3ZMOKHOCTH pOOOTOB.

B pesynbTaTte 00yueHHs ydaluecs A0KHbI YMeTh:
e paboTath C JIUTEPATYPOH, C KypHAIAMHU, C KaTaJIOraMH, B
MHTEpHETE (M3y4yaTh U 00padaThiBaTh HHPOPMALIHIO);
® CaMOCTOSITEJIbHO PEIIaTh TEXHUYECKUE 3a]1a4 B IIPOLIECCE
KOHCTPYHpPOBaHUs poOOTOB (IUTAHUPOBAHUE MPEICTOSIIUX JIEHCTBUM,
CaMOKOHTPOJIb, IPUMEHSTh MOJYyYEHHBIE 3HAHUS, IPUEMBI U OIIBIT
KOHCTPYHUPOBAHUS C UCIIOJIB30BAHUEM CIIELIUATIBHBIX JJIEMEHTOB U T.1.);

co3/laBaTh JACHCTBYIOIINE MOJCIN pOOOTOB Ha OCHOBE KOHCTpYyKTOpa JIET'O;
CO3/1aBaTh IPOrpaMMbl Ha KOMIIBIOTEPE;

nepenaBaTh (3arpykartb) MporpamMmsl;

KOPPEKTUPOBATh MPOTrPAMMBI IIPU HEOOXOAMMOCTH;

JEMOHCTPUPOBATh TEXHUUECKUE BO3MOKHOCTH POOOTOB.

JINYHOCTHBIE, MeTaNPeIMEeTHBIE H MPeAMeTHBIE Pe3yJIbTaThl 0CBOECHHS
nporpamMmbl «PodoTexHnKA.

YHuBepcaJIbHBIMU KOMITICTCHIIMSIMHU YUaIIMXCS Ha dTalle OCHOBHOTO OOIIIETO
oOpazoBanus o (HOPMUPOBAHUIO YMEHHSI IIPOEKTUPOBATH CBOIO



NEATEIbHOCTD SIBIISIFOTCSL:
— YMEHHUS OpPraHU30BbIBaTh COOCTBEHHYIO JESATEILHOCTD, BHIOUPATH U
HCIIOJB30BaTh CPEACTBA JJIsl JOCTHXKEHUS €€ LeNu;
— YMEHUS aKTUBHO BKJIIOUATHCS B KOJJIEKTUBHYIO JI€SITEBHOCTD,
B3aMMO/ICHCTBOBATh CO CBEPCTHUKAMHU B JOCTHKEHUU OOIIUX ETEH;
— YMEHHUS JOHOCUTh MH(POPMAIMIO B JOCTYITHOW, JIOTHYHOW (opMe B Tpoliecce
OOIIIEHHUs U B3aUMOJICUCTBUS CO CBEPCTHUKAMU U B3POCIIBIMU JIIOABMU.
JIMYHOCTHBIMHM PE3YJIbTATAMHU OCBOCHHS YUAIIUMHUCS TPOTPAMMBI  SIBJISIFOTCS
CIEAYIOIINE YMEHUSA:
-YMEHHE BBIJIEIATH B TOTOKE MHPOPMALIUU HEOOXOAUMBINM MaTepual 1mo
3aJaHHOM TEME;
-aKTMBHO BKJIIOYAThCS B OOLIEHUE U B3aUMOJICHCTBHE CO CBEPCTHUKAMU Ha
MPUHINNAX YBAKECHUS U JOOPOKEIATEIHHOCTH, B3aUMOTIOMOIIH U
CONEPEeKUBAHMUS;
-OCMBICIICHIE MOTUBOB CBOMX JICHCTBUM TP BHIITOJTHEHUH 3a1aHUM C
KU3HEHHBIMU CUTYalUSIMU B COOTBETCTBUU C TPAAUIUIMU KyOaHCKOTO
Hapoxa;
-IPOSIBIIATH TUCHUTIMHUPOBAHHOCTD, TPY0JII00HE U YIIOPCTBO B
JOCTUKEHUHU MTOCTABICHHBIX LIEJIEH;
-OKa3bIBaTh OECKOPBHICTHYIO MTOMOIIb CBOUM CBEPCTHHUKAM, HaXOJAUTh C HUMU
oOIIu# S3BIK U OOIIME UHTEPECHI.
MeTanpeaMeTHBIMH PE3yJIbTaTaMU SBJISIOTCS CICAYIOIINE YMEHUS:

- YMeHue oCMBICIUBATH 3a7auy, JUIsl PEIICHUSI KOTOPO HEAOCTATOYHO

3HAHUM;

- -YMeHue oTBeUYaTh Ha BOMPOC: YEMY HYKHO HAYUUTHCS JJISI

pelIeHUs MOCTABICHHOM 3a/1aun?

-YMeHue caMoCTOATEILHO TeHePUPOBATh UJIEH, T.€. 1300peTaTh CrIocod

NENCTBUSA, IPUBJICKAs 3HAHUS U3 PA3TUYHBIX 001acTeH.
- YMeHHEe caMOCTOSITEIbHO HAX0IUTh HEJOCTAIONIYI0 HH(POPMALIUIO B
UH(OPMAITMOHHOM TIOJIE.
- YMeHune HaX0AUTh HECKOJIBKO BAPHAHTOB PEIICHUS TPOOIEMBI.
- YMeHune ycTaHaBIMBaTh MPUIMHHO-CIICJCTBEHHBIE CBSI3H.
- YMeHHEe HaxOIUTh U UCTIPABJISTH OMUOKH B paboTe IPYTrUX YIaCTHUKOB
TPYIIIIBI.
- YMeHuUs 1 HaBBIKH paOOThI B COTpyAHUYECTBE. HaBbIKM B3aMMOTIOMOIITH B
rpynme B pelieHny 00InX 3a1ay.

I[Inanupyemble pe3yabTaThl

Konmnenmus kypca «Po6oToTexHHKa» peAnoiaraeT BHEAPECHUE UHHOBAYULL B
JOTIOJIHUTEJIbHOE TEXHUUECKOe 0Opa3oBaHue yqammxcs. [103ToMmy 0OCHOBHBIMU
TJIAaHUPYEMBIMU Pe3yJIbTaTaMU Kypca SIBIISTIOTCS S

1. Pa3Butue nHTEpeca ydanmxcs K poOOTeXHUKE U HH(POpPMATHKE;



2. Pa3BuTHE HaBBIKOB KOHCTPYUPOBAHUSA POOOTOB M aBTOMAaTU3UPOBAHHBIX
CHUCTEM;

3. IomyuyeHue onbITa KOJJICKTUBHOTO OOIIEHUS MPH KOHCTPYUPOBAHUU U
COpPEBHOBAHMIX POOOTOB.

5. ®opMBI KOHTPOJISA

JIaHHBI KypC HE€ NPEANoJiaraeT MPOMEXKYTOUHOW WM UTOTOBOM aTTeCTaluu
yudaimuxcsi. B nporiecce oOyudeHus yyaniuecs: mojay4yaroT 3HAHUS U ONBIT B 00JaCTH
JOTIOJTHUTENBHOU TUCHUIUIMHBI «POOOTOTEXHUKAY.

OueHnBaHKe ypOBHS 00YYEHHOCTH IIKOJbHUKOB MPOMCXOAMT M0 OKOHYAHUU Kypca,
MIOCJIE BBIMIOJIHEHUS WU 3aIlUTHl MHIWBUAYAJIBHBIX MPOEKTOB. YUAIIHECS IMOIYYarOT
cepTUPUKAT MO HUTOraM Kypca B oObeme 34 4YacoB W MOXBaJbHBIE JIUCTHI 3a
pa3paboTKy UHIMBUIYaJbHBIX MOJieNe poOoTOB. TeM caMbIM OHU (POPMHUPYIOT CBOE
nopT@oano, TOTOBATCA K BBHIOOPY CBOEH MOCHEAYIOLIEH TPAEKTOPUU Pa3BUTHS,
(OpMUPYIOT CBOIO OJUTEXHUYECKYIO 0azy.

6. MeToguuecKkue peKOMeHIAl N

7. Onncanne MaTepuaJIbHO-TEXHUYECKOT0 00ecreyeHus
NPOrpamMMmblI
Ne HanMeHoBaHHe 0OBEKTOB U CPEJCTB Komn- | IIpumeuanne
n/m MaTepUAIbHO-TEXHUUYECKOT0 00eCTieYeHusl | BO
1.bubnuoreunsiii poHy (KHUTOIIEUATHAS
IPOYKITHS)
1 «IlepBblii mar B poOOTOTEXHUKY: 5

npakTUKyM uist 5-6  kiaccoy, 1.
Komnocos. 2012 r., BMUHOM.

2 «PoOoToTexuuka s neteu u 2
ponuteneity, Gununmos C.A.,
2010 r.

3 «Ypoxku podoTorexHuku. KoHctpykuus. 2

JBumxenue. YnpasieHue» C.A.
®ununmos, 2018r.

2. [TeyarHbie mocoOUsd

1 «ITepBblit mar B
pOOOTOTEXHUKY: pabouas
TeTpaab Al 5-6 KIaccoBy,
J.I'. Konmocon. 2012 r.,

BMHOM.
3. TexHu4eckue cpesicTBa 00yueHus
1 HoyTtOyku (koMIbroTephl) C 10 O6opynoBaHue
YCTaHOBJICHHOU Cpeloin nenTpa «Touka pocta»

nporpammupoBanusi NXT-G




I/IHTCpaKTI/IBHaH JOCKa

O6opynoBaHue
neHTpa «Touka poctay

[Iporpammuoe
oOecrreuenne «LEGO
Education NXT»

HNHucTpykuuu o cOopke (B 3JIEKTPOHHOM
Buge CD)

doroarnmnapar O6opynoBanue
neHtpa «Touka poctay
Buneokamepa O6opynoBanue

ICHTpa «Touka pocTa»

Konctpykropel LEGO Education NXT

KonctpykTopst LEGO Education EV3

Pecypcubiii Habop LEGO Education EV3

COpeBHOBaTGHBHLIC ITOJIA
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