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«OCHOBBI AJITOPUTMU3ANUN U pOﬁOTOTeXHI/IKI/I»

I[HosicHUTEIBLHASA 3aIIUCKA

CoBpeMEHHBIN 3Tam pa3BUTHA OOIIECTBA XapaKTEPU3YETCS YCKOPEHHBIMU
TEMIIaMU OCBOCHHMSI TEXHUKU U TEXHOJIOTHI. HempepbiBHO TpeOYIOTCS HOBBIE HJICH
IS CO3/1aHUSA KOHKYPEHTOCTIOCOOHOM MIPOTYKITUH, MOJITOTOBKHU
BBICOKOKBAJM(UIIMPOBAHHBIX KaJpOB. BHEIIHNE YCIOBUSA CIIyXaT MPEANOCHUIKON
IUIS peasin3aliy TBOPYECKUX BOZMOKHOCTEH TMYHOCTH.

[IkonpHOE 0O0pa3oBaHHWE JODKHO COOTBETCTBOBATH IENSIM OIEPEKAIOIIETO
pa3BuTHA. {7151 3TOTO B MIKOJIE TOJKHO OBITH 00€CTIEYEHO

* U3yYeHHUE HE TOJIBKO JOCTHIKEHUH MPOIUIOro, HO U TEXHOJOTHH, KOTOpHIe
NPHUTOIATCS B OYIyIIEeM,

* o0y4yeHHe, OPHUEHTUPOBAHHOE KaK HA 3HAHUEBBIM, TaK W JEATEIBHOCTHBIN
aCTIeKTHI COJIepKaHusl 00pa3oBaHMUsL.

Takxum TpeOGoBaHMSIM OTBEUAET POOOTOTEXHUKA.

B nHame BpeMs poOOTOTEXHUKH W KOMITBIOTEPU3AIINN TTIOAPOCTKOB HEOOX0TUMO
YYUTh pemaTh 3aJadyd C IOMOIIBI0 aBTOMAaTOB, KOTOpPhIE OH CaM MOXET
CIPOCKTHUPOBATH, 3AIIUIIATh CBOE PEIICHNE M BOIUIOTUTH €r0 B peajbHOW MOJIEIH,
T.€. HEMOCPEJCTBEHHO CKOHCTPYHpOBaTh U 3amporpamMmmupoBatb. [Ipemmer
pPOOOTOTEXHUKH - OTO CO3/IaHWE W TPUMEHEHHE pPOOOTOB, IPYTUX CPEICTB
pPOOOTOTEXHUKH M OCHOBAaHHBIX Ha HHUX TEXHHYECKHX CHCTEM W KOMILUICKCOB
pa3IMYHOTO Ha3HAYCHUSI.

HampaBienHoctb  mporpamMmbl -  HaydHO-TexHuueckas.  [Iporpamma
HanpaBJIeHa Ha TPUBJICYEHUE YYAIIUXCS K COBPEMEHHBIM TEXHOJOTHIM
KOHCTPYUPOBAHUS, MPOTPAaMMHUPOBAHUS M MCIOJIB30BaHUS POOOTU3UPOBAHHBIX
YCTPOWCTB.

Benenue JOTIOTHUTENIbHON o0pa3oBaTeIbHON IPOrpPaMMBbI
«PoboTOTEeXHNKA» B IIKOJIE HEU30EKHO U3MEHUT KApPTUHY BOCIIPHUATHUS yUAITUMUCS
TEXHUYECKUX IUCIMIUIAH, MEPEBOJAS WX U3 pa3psAlla YMO3PUTEIbHBIX B pas3psl
npukiaaHeiX. [lpuMeHeHWe JeThbMHM Ha TMPaKTUKE TEOPETUYECKUX 3HAHUH,
MOJIYYEHHBIX Ha MaTeMaTuKe WIn (pu3nke, BeeT K Oosiee riIy0OKOMY IMTOHUMAHHIO
OCHOB, 3aKpeIulsieT TMOJYYeHHbIE HaBbIKH, (opMupys oOpa3oBaHHE B €ro
HAWJTY4IlIeM CMBICTIE.

HopmaTuBHBIE TIpaBOBble [OKYMEHTbI, Ha OCHOBAHHUHM KOTOPbIX
pa3paboTrana pabo4yas nporpamma:

. VYuebnsiit tutan MKOYVY Kpacnosipckoit CI1I;

« Oepnepanbubiii 3akoH "OO6 oOpazoBanuu B Poccuiickoit denepanuu" ot
29.12.2012 N 273-®3 (ociemHss peaaKiins).

HanpaBJ/ieHHOCTh MPOrpaMMbl: TEXHUYECKASI.

HoBu3Ha mnporpamMmbl 3aKJIFOYAETCS B HCHOJIB30BAaHWHA OTEYECTBEHHOIO
POOOTOTEXHUYECKOTO MPOIYKTa U UBMEHEHUH MOX0/1a K 00YYEHHUIO TIOJIPOCTKOB, a
MMEHHO - BHEAPEHHI0 B 00pa30BaTENIbHBIM MPOIECC HOBBIX HH(OPMALMOHHBIX
TEXHOJIOTU, CEHCOPHOE PA3BUTHE MHTEIJIEKTA YUYaIllUXCsl, KOTOPBIA PEAInu3yeTcs B
TEJIECHO-IBUTATEIbHBIX UIpaX, MNOOYXKIAIOIMIUX YYalluXcsl pelarbh camble
pa3HOOOpa3Hble MO3HABATEIBHO-MPOAYKTUBHBIE, JIOTUUECKUE, 3BPUCTHYECKUE U



MaHUIYJISITUBHO-KOHCTPYKTOPCKUE MPOOIIEMBI.

B namie BpeMst pOOOTOTEXHUKH U KOMITBIOTEPHU3ALUU ITOAPOCTKOB HEOOXOIUMO
YYUTh pelaTh 3aJadyd C IOMOINBK) AaBTOMATOB, KOTOPbIE OHU CaMU MOTYT
CIIPOEKTUPOBATH, 3AIIMINATH CBOM PELICHUs M BOIUIOIATh UX B PEATBHON MOJEIIH,
T.€. HEITIOCPEACTBEHHO CKOHCTPYMPOBATh U 3alIPOrPaMMHUPOBATh.

AKTYaJIbHOCTH JAHHOM MPOrpaMMbl COCTOUT B TOM, YTO POOOTOTEXHHUKA B
IIKOJIE CIIOCOOCTBYET Pa3BUTHIO KOMMYHUKATUBHBIX CIIOCOOHOCTEHN 00ydaromuxcs,
Pa3BUBAET HABBIKHA B3aUMOJICHCTBUS, CAMOCTOATEIBHOCTH IIPU MIPUHATUH PELICHU,
PACKpBIBAET MX TBOPYECKUHN MOTEHIMaN. J[eTHh M MOAPOCTKHM JIydlle MMOHUMAIOT,
KOTJJa OHU YTO-IH00 CaMOCTOATEIBHO CO3JAl0T WK n300petarot. [Ipu nposenennn
3aHATHH 1O POOOTOTEXHHKE 3TOT (DaKT HE MPOCTO YUYHUTHIBACTCS, a PEATbHO
UCIIONIB3YETCA  HAa  KaXIOM  3aHATHU. [loMMMO  BBIIENEPEYUCIEHHOTO,
pOOOTOTEXHUKA CMOCOOCTBYET (POPMUPOBAHUIO U PA3BUTHIO HABBIKOB MPOEKTHOM
NEATENbHOCTU YYaIIuXCsl.

Mecto nporpamMmmbl «OCHOBbI AJITOPUTMH3ANUM M POOOTOTEXHHKU» B
y4eOHOM ILIaHe

JlanHass nmporpaMMa M COCTABJIIGHHOE TEMAaTHYECKO€ IUIAHUPOBAHUE
paccuutano Ha 34 yaca (1 gyac B Hezien0) B 7 U 8 Kiaccax.

Jlns peanu3anuyl TpOrpamMMBbl JaHHBIH Kypc oOOecredeH OTEYECTBEHHBIMU
Habopamu 1o pobororexnuke RED X EDU (I'ox Beimycka: 2023) u mporpaMMHBIM
obecnieuennemM s paboTel ¢ koHcTpykTopoM (RED CODE), kommbrorepamw,
NPUHTEPOM, CKAHEPOM, BHUJIEO 000PYIOBAHUEM.

Lear oOpa3oBaTenbHOl  mporpamMMmbl:  (HOpMHpPOBaHUE 0a30BBIX
KOMIIETEHIMH B chepax aaropuTMHU3AINK, TPOTPaMMHUPOBAHUS U POOOTOTEXHUKH.

3amauyu o0pa3oBaTeJIbHOI MPOrPaMMBbI:

Obpazoeamenvhbie:

. N3yuenne  monstuii «Pob6oT», «PoboToTexHUKa, « AITOPUTMY,
«IIporpammay» u np;

* Hcnonb3oBaHWE COBPEMEHHBIX Pa3pabOTOK MO POOOTOTEXHUKE B 00IACTH
oOpa3oBaHus, OpraHMU3aIMsl Ha X OCHOBE AKTHUBHOW BHEYPOUYHOU JESITEIHHOCTHU
YUaIuXxCs;

* Peanmzaius MeEXNpEeIMETHBIX CBsi3edl ¢ (Qu3ukoil, WHPOPMATUKOW U
MaTEeMaTHKOM;

« @opMHUpOBaHUE HABBIKOB CO3[IaHUS AJITOPUTMOB W TMPOTPAMM, a TaKKe
YMEHUH WX aHATM3UPOBATh U PEIAKTHUPOBATH;

* l3ydyeHne OCHOB pPOOOTOTEXHHKH, KOHCTPYHPOBAaHUS POOOTOB H UX
MIPOTrPaMMHUPOBAHHS.

Paszsusarowue:

* PasBuTHE y IIKOJPHUKOB WHXEHEPHOTO  MBIIUICHUS, HABBIKOB
KOHCTPYHPOBAHUS, TMPOrpaMMUpOBaHus W  A(O(PEKTUBHOTO  WCIOIH30BAHUS
KHOEPHETUYECKUX CUCTEM;

. PazButne  MenKoil MOTOPHUKH, BHUMATEITLHOCTH, aKKYPATHOCTH U
M300peTaTEILHOCTH;

* Pa3BuTHe KpeaTMBHOTO MBINIJICHUS W TPOCTPAHCTBEHHOTO BOOOPaKCHHUS



yJamimuxcs;

* @OpMHUPOBAHME y YYAlIUMXCSH CTPEMIIEHUS K IOJYYEHUIO KAaYECTBEHHOTO

3aKOHYEHHOT'O Pe3yJIbTaTa;

° CDOpMI/IpOBaHI/Ie HAaBBIKOB ITPOCKTHOI'O MBIIJICHUA, pa6OTBI B KOMAaHJIC,
° Pa3Butue KOMMYHHUKAaTUBHBIX HABBIKOB.
Bocnumamenwvuwie:

* [loBbllIEHME MOTHBAIIMM YYalIUXCs K H300pETATeIbCTBY M CO3JaHUIO

COOCTBEHHBIX pOOOTU3UPOBAHHBIX CUCTEM;

JICT.

. Bocnuranue B yyammxcsi yBa)eHus K OTEUECTBEHHBIM MTPOIYKTaM;

. Pa3BuTue 6epe’KHOro OTHOIIEHUS K Pe3ysibTaTaM COOCTBEHHOTO TPY/a;
. BocnuTtanue yBa)XUTEIBHOIO OTHOLIEHHUS K TPYYy APYTUX JIFOAEH;

. Pa3BuTHe uyBCTBAa OTBETCTBEHHOCTH;

Bo3pacTt nereli, ydacTBYIOIIMX B peaju3alliid JaHHOM mporpammsel - 13 - 14

Cpoku peanusanum o00pa3oBaTeJbHOM NPOrpamMMmsl - 2 roja.
1 rox oOyuenus - netu ~ 13 ner
2 Tox oOyueHus - neT ~ 14 net

DopMbl OpraHu3aluu 3AaHATHI:

OcHOBHBIMM (pOopMamMH y4eOHOT0 MpoLecca SBISIOTCS:

« TPYIIIOBBIE YUEOHO-IIPAKTUUECKHUE U TEOPETUUECKUE 3aHATHUS;

- paboTa o MHAMBUAYAJIbHBIM IJIaHAM (MCCIIEA0BaTENbCKUE POEKTHI);
+ y4acTHE B COPEBHOBAHMIX MEXKAY IPYIIIAMU;

+ KOMOWHUPOBaHHBIE 3aHSTHUS.

OcHOBHBIE MeTObI 00yUeHMsI, IPUMEHSIEMbIEC B TPOXOKICHUHU MPOrPaMMBbl

«  YCTHBIM.

- IIpobiemMHBIH.

« YacTUYHO-TTOMCKOBBIH.

- HccnenoBaTenbCKuii.

- IIpoexTtHsIil.

- @OopMHUpPOBAHHE M COBEPIICHCTBOBAHME YMEHMN U HABBIKOB (M3y4YEHU €

HOBOT'O MaTepuasa, IpakTHUKa).

- O06oOmenne uW cuUcTeMaTH3allMs 3HAHWK (caMocTosTeNnbHas pabora,

TBOpUYecKasi paboTa, JUCKYCCHS).

- KonTpoap u mpoBepka yMEeHHI1 1 HABBIKOB (CaMOCTOSITENIbHAsI padoTa).
- Co3gaHue cuTyaluii TBOPYECKOTO OUCKA.
- CrtumynupoBaHue (IOOILIPEHUE).

Ilnanupyembie pe3yibTaThl H3Yy4YeHHUS Kypca
OcymectBieHne 1Hened W 3aJad [MpOrpamMMbl MPEANOJaraeT MNOJyYeHUe

KOHKPETHBIX PE3YJIbTATOB:

B obracmu eocnumanus:
- amanTanus peOEHKa K )KU3HHU B COLIMYME, €r0 caMopean3alius;
+ pPa3BUTHE KOMMYHUKATUBHBIX KAYECTB;



« IpUOOpETEeHHE YBEPEHHOCTH B ceOe;

- (popmupoBaHHE CAMOCTOATETHLHOCTH, OTBETCTBEHHOCTH, B3aUMOBBIPYUYKU U
B3aMMOIIOMOIIIH.

B obnacmu xoncmpyuposanus, MoOeIUpo8anus u npocpamMmuposanus:

- 3HAHUE OCHOBHBIX MPUHIUIIOB MEXaHMUECKOHN TIepejaun JBUKCHNUS,

- yMeHHue paboTaTh MO MPEAI0KEHHBIM UHCTPYKIIUSM;

+  YMEHUS TBOPUYECKH MOJIXOANTH K PEIICHUIO 33/1a4H;

+ YMEHWUS JIOBECTH PEUICHHE 3a/1a4M 10 padoTaloei MoIenu;

- YMEHHE U3Jaratb MBICIH B YETKOH JIOTUYECKOW IOCIIeI0BATEIbHOCTH,
OTCTanBaTh CBOIO TOYKY 3pEHHS, aHAIM3UPOBATH CUTYaIMIO M CAMOCTOSTEIHHO
HaXOJUTh OTBETHI HA BOMPOCHI IMTyTEM JIOTHYECKUX PACCYKICHUH;

- yMeHue paboTaTh HajJ MPOCKTOM B KomaHae, dH(PEKTHBHO pacmpencisTh
00S13aHHOCTH.

TpeOoBaHus K YPOBHIO NOATOTOBKH 00y4AKOINXCH:

Yuawuiics oonowcen snamo/nonumams.

- BIIMSHHUE TEXHOJIOTMYECKOW JIEITCIIbHOCTH 4YeJIOBEKa Ha OKPYXKAIOIIYIO
Cpeay U 3I0POBBE;

- 00JacTh NMPUMECHEHUS M Ha3HAYCHUE MHCTPYMEHTOB, Pa3jIMYHBIX MAaIlWH,
TEXHHYECKUX YCTPONCTB (B TOM YHCJIEC KOMITBIOTEPOB);

- OCHOBHBIC UCTOYHHUKH MH(POPMAIIHH;

+ BUJBI UHPOPMAIIUU U CIIOCOOBI €€ MPEACTABICHHUS;

+ OCHOBHbIE UH(GOPMAIIMOHHBIE OOBEKTHI U JCHCTBUS HAJl HUMU;

- Ha3Ha4Y€HHE OCHOBHBIX YCTPOMCTB KOMIIbIOTEpa JUIsl BBOJA, BBIBOJA U
00paboTku UHGpOpPMAITUH;

+ TpaBWiIa 0€30MaCHOTO MOBEACHHS U TUTHEHBI PU PabOTe C KOMIIBIOTEPOM.

Ymems:

- TOJly4aTh HEOOXOAMMYH0 HH(pOpMaIMi0 00 O0O0BEKTe MESITCIBHOCTH,
UCIIONIb3Ys PUCYHKH, CXEMBI, SCKHU3bI, YepTEkKHU (Ha OYMa)KHBIX U DIIEKTPOHHBIX
HOCHUTEJISIX);

- CcO37aBaTh M 3aIlyCKaTh MPOTPAMMBI JIJIs1 3a0aBHBIX MEXaHU3MOB;

- OCHOBHBIC TOHATHS, WCIOJB3YIONIUE B POOOTOTEXHUKE: MOTOP, JATUUK
HaKJIOHA, JaT4YUK pACCTOSHHS, IOpPT, pasbeMm, USB-kabenp, MeHIO, NaHEIb
WHCTPYMEHTOB.

Hcnonvzosamv npuobpemeHnuvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU
0esimelbHOCmU U NOBCEOHEBHOU HCUHU OIS

- TIOMCKa, MPeoOpa3oBaHus, XpaHEHUsS W NMpUMEHeHHs MHpopMmauuu (B TOM
YHCIIC C UCTTOJIb30BAaHUEM KOMITBIOTEPA) JJIS PEIICHUS Pa3IMYHbIX 33/1a4;

. HCTOJBh30BaTh KOMIBIOTEPHBIC MPOTPAMMBI IS PEIICHUS YYEOHBIX U
MPAKTUYECKUX 337124,

- COOJIFO/ICHMSI TIPABHJI JIMYHON TUTUEHBI U 0€30MTaCHOCTH MPUEMOB PabOTHI CO
cpencTBamMu HHPOPMAITMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA.

@®opMbl OABEJACHUS UTOra peau3alui NPOrpaMMbl
* 3alIMATA UTOTOBBIX POEKTOB;
+ ydacTue B KOHKypCax Ha JIyYIlIMi CLIEHApUU U MPE3CHTALUIO K CO3JaHHOMY



MIPOEKTY;



Y4e0HO - TeMATHYECKHUH TIJIaH

No m\m KonnyecTBo yacoB
omn HaumenoBanue pasznenos
BCETO TEOpUs MpaKkTHUKa
1 Pasnen 1.BBenenue 2 1 1
2 Pazgen 2. Anroputmsl 2 1 1
3 Paznen 3. CriocoObl 3anucu U peaan3anuu 3 1 9
aJITOPUTMOB
4 Pasnen 4. Cpena Scratch 3 1 2
5 Paznen 5. Pazpabotka u 20 9 18
nporpaMMmupoBanue B Scratch.
Paznen 6. Pazpabotka u
6 IpOrpaMMHUPOBAHHUE CBOMX MPOEKTOB B 4 - 4
Scratch
Utoro 34 6 28




Coaepxanue nNporpaMMmsl

Ne Ne
pa3-na | 3aH-us Tema 3ansTUSA TeopeTnyeckasi yacThb [TpakTuyeckas 4yacTh
1 1-2 BBoaHoe 3anaTue HonsiTie «poOOT», «POOOTOTCXHUKAY. Beenenne. 3HaKOMCTBO C
IIpumenenne poboToB B pasan4HbIX cdhepax KOHCTpYKTOpOM Jlero. Uto BXoauT B
KU3HU YeJIOBEKa, 3HaYeHHEe pOOOTOTEXHUKHU. 9580 Konctpyxkrop IlepBoPoboT
[IpocMoTp BUAeOHIbEMA 00 UCTIOIB30BAHUU LEGO® WeD0o™. Oprauusanus
poboToB. TexHuka 6€30MacHOCTH pabovero Mecra.
2 3.4 Wsyuenue Kak pa6VOTaTI) ¢ uHcTpykuuei. [Ipoexruposanue
MEXAHI3MOB moaenen-podoros. CumBoiibl. Tepmunonorus.
IToka3 nericTByrOIIEH MOACIH pOOOTA K €TO
IporpaMM: Ha OCHOBE J1aTYMKa OCBELIEHUS,
yJIBTPAa3BYKOBOI'O AATYMKA, JaTYMKA KACAHMUSI.
3 5-7 Nzyuenue natunkoB | Cpena koHcTpynpoBanusa. O cOopke u Mortop 1 ock. 3y64atie koreca.
H MOTOpOB HPOTPAMMUPOBAHHIL. [TpomesxyTouHOE 3yOUaToe KOJIeco.
[Tommxkarorast 1 MOBBIMIAOIIAS
3yOuateie nepenayu. Jaranku
HAKJIOHA, KaCaHUsl, PACCTOSHUS.
VYBeanueHNe U CHUKEHHUE CKOPOCTH
4 8-10 | IIporpammupoBanue | Cpena mporpammupoBanusi. O cOopke u biox «Llukim.
WeDo HPOrPAMMHPOBAHHH. bnok «IIpnbaBuUTh K SKpany»,
«Bpruects n3 Dkpana». biok
«Hauvath npu nosiy4eHuu nuchbma
5 11-15 |3a6aBHble PazpaboTtka, cOopka u mporpaMMupoOBaHUe CpaBHEHUE MEXaHU3MOB.
MeXaAHU3MBbI MEXaHH3MOB TaHuyromme NTUIbl, yMHAs




1. Tanmyromue
TITUIBI

2. YMHas BepTyIIKa
3. [lopxaromas nruia

BEPTYLIKA, IOPXaoIlias MNTULIA,
(cOopka, mporpaMMHpOBaHUE,
U3MEPEHUS U PacyueThl).

16-20 |3BepH . CpaBHEHHE MEXaHU3MOB.
1.I'omonubIi o .
["o101HBIH aUraTop, peIyaniui
aJIUraTop Pa3paboTtka, cOopka U mporpaMMupOBaHue
. JieB 00e3bsiHKa- OapabaHIuIa,
2. Peruamuii nes MEXaHU3MOB (cBOpKa, IPOrpPAMMUpOBAHHE
3.00e3bsHKa- pxa, nporp p 5
GapaGanmIa WU3MEPEHUS U PacyueThl).

21-25 ;DIYITﬁo‘H . Cosznanue oTdera, mpe3eHTaluu, npuaymMmbiBanue | Co3gaHue ¥ MPOTpaMMUPOBAHHE
Z.Bar{ana}omnn CIOYKETa JIUIS MIPEACTABICHUS MOJICITH. mozeieii. Co3nanue MoJIenen ¢
B.HpaTapL UCIIOJIb30BAaHUEM PECYPCHBIX

-~ MKYIOMIHC HabOPOB.
OOJIEIIBIINKHI
26 - 30 {[I)(I:/IKJIIO‘IGHHH Harmmcanue u oObIrpeIBaHUE ClIEHAPUS PazButue (co3manue u
- LHaceHne «IIpuxmrouenne Mamu u Makcay ¢ IPOrpaMMHPOBAHHE) MOJIEIIU C
;ahéoneTa UCITOJIb30BAaHUEM TPEX Mojieliel (13 pas3zaena 0oJIee CII0KHBIM ITIOBEACHUEM.
- ~T1aceHue OT «ITpukiroueHus »)
BEJIMKaHa
3. HenmoromisgeMblit
apyCHUK
31-34 | Paspabotka, cbopka i | KOHKYpC KoHCTpyKTOpCKHX Hael. Cosnanue u Pa3paboTka nHANBUyaTbHBIX

MpOrpaMMHUPOBAHHE
CBOHUX MOJEJIEN

IpOrpaMMHPOBAaHNE COOCTBEHHBIX MEXaHU3MOB U
Mozelel ¢ momolibio Habopa Jlero

MOJIEJIEN C UCIIOJIb30BAaHUEM
pecypcHbix mozenei JIETO.




Crapuas rpynmna
Konctpykrop LEGO Mindstorms mo3BossieT IKOJIbHUKAM B ()OpME TIO3HABATEIILHON WPl Y3HATH MHOTHE Ba)KHBIC HACH U Pa3BUTh HEOOXOMUMBIC B JaJbHEHIICH KM3HU HABBIKU. 3aHATHS 1O

nporpamme GOpMHUPYIOT CIIEIHATbHbIE TEXHUYECKHE YMEHHUS, PA3BUBAIOT aKKYPaTHOCTh, YCHAYHBOCTh, OPIaHHM30BaHHOCTb, HAIICTICHHOCTh Ha pe3ynbTaT. Pabotaer Lego Mindstorms na 0ase
KoMIIBbIOTepHOTO KoHTpoutepa NXT, koTopblit mpeacTaBiser coboil ABOHHOM MuKponponeccop, Flash-mamstu B kaxknom u3 kotopeix 6onee 256 koaiit, Bluetooth-monyns, USB-unTepdetic, a Takxke sKpaH
U3 KUJKUX KPUCTAILIOB, OJIOK OaTapeek, POMKOrOBOPHUTENb, TIOPTHI JATYMKOB U cepBonpuBoaoB. MiMenHo B NXT 3anoxeH orpOMHBII MOTEHIIMAT BO3MOXKHOCTEH KoHCTpyKTOopa lego Mindstorms. Tlamsts
KOHTpOJLIEpa CONEPIKUT ITPOrPaMMBbI, KOTOPBIE MOXKHO CaMOCTOSTENILHO 3arpyXarth ¢ KOMIbioTepa. MH(popMaIuio ¢ KOMITBIOTepa MOXKHO IepeiaBaTh Kak py nomorny kadenst USB, Tak u ncroin3ys
Bluetooth. Kpome Toro, ucrions3yst Bluetooth MokHO ocyrecTBIsTh ynpasieHHe poOOTOM IpU MOMOIIM MOGHIEHOTO TeaedoHa. J{ys aToro morpedyercst BCEro JINIIb YCTAHOBHUTD CHEIHAIBHOE
java-npunoxenue.

Lean: pa3BuTHE HAYYHO-TEXHUYECKOTO U TBOPUECKOTO IMIOTEHIINAIIA JINYHOCTH peOEHKa IMyTEM OpraHU3alMH €ro JEeITeIbHOCTH B MPOIECCe MHTETPAlY HaYaJIbHOI'0 HHXKEHEPHO-TEXHIIECKOTI'0
KOHCTPYUPOBAHUS X OCHOB POOOTOTEXHUKH.

3apaun:
1. Pa3ButHe y IIKOJHHUKOB MHXCHEPHOT'O MBIIIUICHNS], HABBIKOB KOHCTPYUPOBAHUS, MPOrpaMMHPOBaHUs U 3()(HEKTUBHOTO UCIIONB30BaHHS KHOEPHETHYECKUX CUCTEM.

2. Peanu3anusi MeXIIPEAMETHBIX CBsI3€i ¢ MHPOPMATHKOW 1 MaTeMaTHKON

3. Pemenne ygammmucs psijia KHOEpHETHUECKUX 3a1ad, PE3yIbTaTOM Ka)XI0H M3 KOTOPBIX Oy[eT padoTalomuii MexaHu3M WK poOOT C aBTOHOMHBIM YIIPABJIEHUEM

O0ocHoBaHUe BHIOOpPA JaHHOMH MPOrpaMMbI.

Peanuzanyst mporpaMMbl OCYIIECTBIISIETCS € MCIOIB30BAHUE METOIMYECKHX MOCOOUA, crieruanbHo pa3paboranHbix ¢upmoit "LEGO" mis npenonaBaHusi TEXHHYECKOTO KOHCTPYMPOBAHHUS Ha

OCHOBE CBOMX KOHCTPYKTOPOB. HacTosiuii Kypc npeaiaraeT uemons30Banne oopa3oBarebHbIx KoHCTpyKTOpoB Lego Mindstorms NXT kak uHcTpyMeHTa [j1st 00ydeHHsI IKOJIbHUKOB KOHCTPYHPOBAHHIO,
MOZICIUPOBAHUIO U KOMITBIOTEPHOMY YIPaBJICHHIO Ha ypoKax poOoToTexHuKH. Kypc mpeamonaraer MCIoib30BaHHE KOMITBIOTEPOB COBMECTHO C KOHCTPYKTOpPaMHU. BakHO OTMETHTh, YTO KOMIIBIOTED
UCIONIB3YEeTCsl KaK CPEACTBO YIPABJICHUS. MOJENbIO; €ro HUCIOIB30BaHUE HANPABIEHO HA COCTABIICHHE YNPABILIOIIMX aJrOPUTMOB IUI COOPAHHBIX MOAENECH. Yualipecs MOIyd4aloT HpefcTaBieHHe 00
0COOEHHOCTAX COCTABJICHHA MPOrPaMM YIPABJICHHUS, aBTOMATH3ALMH MEXaHH3MOB, MOACIUPOBAHUHM PAOOTHI cCUCTEM. MeToau4ecKkre OCOOCHHOCTH peaslM3allid MPOrpaMMbl MPENOoNaraoT coueTaHne
BO3MOXKHOCTH Pa3BUTHA HHIMBHAYAIBHBIX TBOPYECKHX CIIOCOOHOCTEH M ()OPMHUPOBAHHE YMEHUH B3aUMOEHCTBOBATh B KOJUIEKTHBE, pabOTaTh B IPYIIIE.

CTpyKTypa Hu cojep:kaHHe NPOrPaMMbI

B ctpykType u3ydaemoil mporpaMMBbl BBIIEISIOTCS CIEAYIOIHE OCHOBHBIE Pa3/Ieiibl:

3HAKOMCTBO C KOHCTPYKTOPOM, OCHOBHBIMH JACTAJISIMH M IPUHIMIAMH KpelJeHus.

Co3nanue nMpocTeHIMX MeXaHU3MOB, OIMCAHUE UX HAa3HAUEHUs U IPUHIUIOB padoThl. Co3aaHie TPEXMEPHBIX MOJIENIe MEXaHU3MOB B CpEJie BU3YallbHOTO MPOEKTHPOBaHUs. CHIIOBBIE MaIIMHBI.
Hcnonb3oBaHue BCTPOSHHBIX BO3MOXKHOCTE MUKPOKOHTPOIJIJIEpa: MPOCMOTP TTOKa3aHUil JaTYMKOB, IPOCTEHIIINE MPOrpaMMbl, paboTta ¢ daitnamu.

3HaKoMCTBO €0 cpenoii mporpammupoBanus Robolab.

bazoBbie KoMaH 1Bl yrpaBieHus: poOOTOM, 0a30BbIe aITOPUTMHYECKUE KOHCTPYKIKU. [IpocTeiime perynsTopbl: peaelHbli, NpornopluoHaIbHbIH. VM cronp3oBaHue perysisTopoB. Perienne 3aaa4 ¢
JIByMSI KOHTypaMH YIPaBJICHHS WM C IONOIHUTENbHBIM 33/JaHAEM I poOoTa (HampuMep, ABUTaThCA 0 JIMHUH U 00bE3KaTh IPETATCTBUS).

OcBoeHHE TEKCTOBOI0 MporpaMMupoBanus B cpexe RobotC.

HccnenoBaTensbCKuid MOAXOM K PEMISHUTO 3a1ad. Vcrnonp30Banre maMaTi poOoTa I MOBTOPEHUS KOMIUIEKCOB AEHCTBUI. DIEeMEHTH TEXHHYIECKOTO 3peHrs. Pacmmpenust KOHTposuiepa uis
MIOJTY4EeHHS TOTIOTHUTENBHBIX BO3MOXKHOCTEH poboTa. PaboTa Ham TBOPIECKHMMH MMPOEKTaMHU. Y YaCTHE B yIEOHBIX COCTSI3aHUSAX.

@opMBbl OpraHU3aLuy 3aHATUI

OCHOBHBIMH (pOpPMaMH YIEOHOTO TPOIIECCa SIBISIOTCS:

* TPYNNOBBEIEC y4eOHO-TIPAKTHUIECKUE U TEOPETUICCKAEC 3aHATHS,

* paboTa 1Mo WHAWBUAYAIBHBIM TUTaHAM (MCCIIEIOBATENbCKHE TIPOEKTEHI);

* ydJacTHe B COPEBHOBAHUIX MEXIY TPYIIAM;

*  KOMOMHHMPOBAaHHBIC 3aHSITHUSI.

OcHOBHBIE METOABI 00yUYeHHSs, TPUMEHIEMBIC B TIPOXOXKICHUH IIPOrPaMMBbI, OCHOBBIBAIOTCS Ha MEIArOTMICeCKUX TEXHOIOTHISX



CoTpyAHUYECTBO.
[IpoekTHEII MeTO 00yUeHHSI.
TexHOMOrMM UCNONB30BaHUS B 00yIEHUN HTPOBBIX METOJIOB.
WHudopmannoHHO-KOMMYHHUKAIIMOHHBIE TEXHOIOTHH.
YacTUYHO-TTOMCKOBBIH.
HccnenoBaTenbCKuid.
Co3niaHue cUTyanuii TBOPYECKOTO  TIOHCKA.
. CrumynupoBaHnue (TIOOIIPEHUE).

@dopMbI TOJBENIEHNS HTOTA PEATN3AIMH TIPOTPAMMBI

- 3aIIUTa UTOTOBBIX IIPOEKTOB;

- ydacTue B KOHKYpCax Ha JIy4IIMH ClIEHApHUH U TIPE3EHTALMIO K CO3IaHHOMY MPOEKTY;

- ydacTue B HIKOJBHBIX KOH(QEPEeHIHIX (KOHKypCax HCCIIEe0BaTEIbCKUX padoT).

OsxkuyiaeMble pe3ysbTaThl H3Y4eHHUs Kypca

OcyuiecTBieHHeE 1eNei U 331a4 MPOrpaMMBbl MPEATIONaraeT MoiTydyeHne KOHKPETHBIX Pe3yIbTaToB:

B obnactu BocniuTaHus:

BocnurartensHbIi pe3yabTaT 3aHATHIH POOOTOTEXHUKOW MOYKHO CUUTATh JJOCTUTHYTBIM, €CIIM YYaIlMecs MPOSBIISIOT CTPEMIICHHE K CAMOCTOSITEIbHON padoTe, yCOBEPIIEHCTBOBAHUIO
U3BECTHBIX MOJIENIEH 1 aJITOPUTMOB, CO3/IaHHIO TBOPYECKUX MPOEKTOB. CaMOCTOsITENIbHAsI OATOTOBKA K COCTS3aHUSIM, CTPEMIIEHUE K TIOJTyYEHHUIO BHICOKOTO Pe3yJbTaTa.

B o0nacTu KOHCTPYHUPOBaHUsI, MOAEIUPOBAHUSI U IPOrPAMMHPOBAHHSI:

3HaKOMCTBO ¢ s3b1koM Cu. PacimpeHHbie BO3MOKHOCTH TEKCTOBOT'O ITPOrpaMMHPOBAHUSA. YMEHHE COCTABUTh MPOrpaMMy JJIS pelIeHUs] MHOTOypoBHeBoH 3anaun. [Iporenypaoe
nporpamMMupoBanue. Vcronp30BaHue HECTAHAAPTHBIX JATUMKOB U PaCLIMPEHU KOHTpOJuIepa. Y MEHHE NI0Ib30BaThCs CIIPABOYHOM CUCTEMOM U ITpUMEpaMu.

Croco0HOCTB K IIOCTAHOBKE 33a7a41 M OLICHKE HEOOXOUMBIX PECYPCOB [UIS ee pemeHus. [1nannpoBanie NpoeKTHO! IesTebHOCTH, OLIEHKa pe3ybTaTa. MccnenoBaTenbCKuil TOAX 0 K
PELICHUIO 3a/1a4, TOMCK aHAJIOr0B, aHATN3 CYIIECTBYIOLIUX PELICHHUMH.

NGO~ WNE

TpeboBanus K YPOBHIO ITOATOTOBKH 00YJarOLIUXCS:

Mo oxoHUYaHUIO Kypca 00ydeHuUs ydamyecs J0TKHBI

3HaTh!

- TEOpeTHYECKHE OCHOBBI CO3/1aHUS POOOTOTEXHMYECKHX YCTPOICTB,;

- 93JIeMeHTHY0 0a3y Mpu MOMOIIN KOTOPOil cOOMpaeTcst yCTPOUCTBO;

- TOPAJOK B3aUMOJICHCTBHS MEXAaHUYECKHX Y3JIOB POOOTa C 3JIEKTPOHHBIMU M ONTUYECKUMH YCTPOHCTBAMU;

- TIOPSIIOK CO3JaHMS aJTOPUTMa IPOTPaMMBbI IEHCTBHS pOOOTOTEXHUYECKHUX CPEJICTB;

- TIpaBWJIa TEXHUKH OE30MAaCHOCTH IPH paboTe C HHCTPYMEHTOM M 3JIEKTPUYECKIMHU IPHOOpaMH.

YMmers:

- TPOBOJUTH COOPKY POOOTOTEXHUUECKHX cpecTB ¢ mpumeHeHneM LEGO koHCTpyKTOpOB;

- CcO3/1aBaTh MPOrPaMMBI [Tl pOOOTOTEXHIMYECKHX CPEACTB MPH MOMOIIH CHENHATN3NPOBAHHBIX BU3YaJIbHBIX KOHCTPYKTOpOB. McI0/1b30BaTh NPHOOPETEHHbIE 3HAHUS U YMEHMSI B
NPAKTHYECKO 1esITeIbHOCTH U NOBCEIHEBHOM KM3HU IS

- WCMOJIb30BAaTh KOMITBIOTEPHBIE IPOrPaAMMBI ISl pELICHHS yIeOHbIX M MPAKTHYECKNX 3a7ad;

- cobmoneHus 6e30macHOCTH MPUEMOB pabOTHI CO CPEICTBAMH WHPOPMAIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOIOTHH.



Y4eOHo - TeMaTHYECKHIi IJIaH

HanmenoBanue pa3nenos KosmyecTBo yacoB
BCETO TEOpHsI
Paznen 1. BBenenue: nadopmarika, kubepHetnka, podotorexuuka. Macrpykrax no Th 2 1
Pazgen 2. OcHoBBI KOHCTpYyHpOBaHus M3yueHne MexaHu3mMoB 3 1
Pazgen 3. IlporpammupoBanme 4 2
Paznen 4. PaspaboTtka, cOoOpka ¥ mporpaMMUpOBaHHE MOJIEICH. 20 2
Pazgen 5. TBopueckue npoekTsl. PazpaboTka, cOopka 1 porpaMMHUPOBaHUE CBOMX MOJICIICH. 5 1
Hroro 34
Conep:xanue nmporpaMMsl
Ne
No zansTus Tema 3ansaTus Teopernueckast 4acTh
paszena
1 1.2 ot 5 . [Tonsatue «poboT», «poboToTexHUKa». [I[puMeHeHne poOOTOB B
00 OTOTGXI%HKa AL HAYMHATOIINX, Ga30BBIN YPOBCHD pasTMUHBIX  cdepaXx  JKM3HM  UENOBEKa,  3HAUYCHHE
HCHOBH POOOTOTCXHHUKH. POGOTOTEXHHKH. IIpocmoTp BHICODHIEMA 0
OHSITHSL: TaTYUK, UHTEpPeic, anropuT™ M T.11. POGOTH3UPOBAHHBIX CHCTEMAX.
[Toka3 nelicTByromeld Mojaend poOOTa M €ro Imporpamm: Ha
OCHOBE JlaTYMKa OCBEILEHHUSA, YIbTPA3BYKOBOIO JaTyUKa,
JaTYMKa KacaHus
OcHoBHbI€ AeTany (Ha3BaHUE U Ha3HadyeHue) Jarunku .
A ( ) A ITO ”’Lego Mindstorms NXT Edu”, nomoaHUTeIbHbIE JATYHKH.
(Ha3HaveHUe, eIMHULIBI U3MepeHus) JBuratenu
CoeauHUTETbHBIE IIEMEHTHIL.
2 3-5 Mukpokommbrorep NXT
KoHCTpyKIIMOHHBIE TIEMEHTHI.
AKKyMyIATOp (3apsaKa, UCIIOJIb30BAHUE)
CrieuuanbHbIe JETalu.
Kak npaBunbHO pa3noxuTh IeTaid B Habope




6-7 M 1 5 NXT [TonsTHE «TIpOrpaMMay, «aJIrOPUTM». AJIITOPUTM JABUKEHHUS
os mepBas nporpamma IlporpammuHoe oOecneueHue pOGOTA 110 KPYTy, BIIepe/i-HA3a1, «BOCHMEPKOID U Ip.
TpeboBanus Kk cucreme.

YcraHOBKa IPOrpaMMHOTO 00€CTIeYeHNSI.
WuTepdeiic mporpaMMHOTO 0OecrieueHusl.

8-9 O3HakoMJIEHHE C BU3YaJIbHON CPEON MPOrpaMMUpPOBaHUS [lonsiTHE «Cpena MpPOrpaMMUPOBAHUSY, JIOTHUECKUE OJIOKN.
[TamuTpa nporpammupoBanus. [lanens HacTpoek. [IporpammupoBanue 1 poOOTOTEXHUKA.
[loka3 Hanmcanus npocTeiel nporpaMmsl 1Jis podoTa.
10 PoGoT B aBM>KEHUM. Hanucanne nuHEHHON MPOTpaMMBI.
CO6opka MOIETH IO TEXHOJIOTUYECKUM KapTaM. [ToHsITHE «MOIIHOCTH MOTOpaY, «KaIuOpoBKa». [IpuMenenune
CocraBiieHre IpOCTON MPOrpPaMMBbI JUIsl MOJIEINH, UCTIONb3Ys 0JI0Ka «JIBUKEHHUE» B IIPOrpaMMe.

BcTpoeHHble Bo3MoxHOCTH NXT (mporpamma u3 TK + 3aganus Ha
MMOHMMAaHKe MPUHIIMIIOB CO3AaHUs TPOrPaMM)

Hanucanue nporpammsl ¢ ukiioM. [ToHsATHE UK.

11-12 [IporpamMma ¢ uKIOM
Vcnosib30BaHme 0JIOKA «IIUKID) B IIPOTPAMME.
[TonsiTHE «TeHepaTop CaydalHbIX ynucem». Mcnoap30Banue
13-14 PoGoT nBmkeTcs Mo OKpyKHOCTH, B TIPOM3BOJILHOM HaIlpaBJICHUU .
0JI0Ka «CITy4aiiHOE YUCIIO» 7Sl YIPaBIEHUs IBUKEHHEM poOoTa
15 PoOoT nBrkeTcs 1Mo 3a1aHHON JTMHUH Teopust IBIKEHHS poOOTA MO CIOXKHOM TPACKTOPUH
. . [TpoMbllIeHHBIE MAHUIYJISATOPBI U UX OTHaaKa. biok
16 - 17 PoGoT, moBTOpSsItOTNIT BOCTIPOU3BEACHHBIC JICHCTBUS

((Sal'II/ICI/I/BOCHpOI/BBeI[eHI/IH»

18-19 Po06oT, onpeenstomuii pacCTosTHUE 0 MPENSTCTBUS VY 1bTpa3ByKOBOW JaTYUK

PoGort, pearupyromnuii Ha 3BYK.

20 VYIbTpa3BYKOBOW ATYMK YIPABIIIET pOOOTOM
[{ukn u npepeiBanust. [IpumeHeHne perynsTopos.

[TporpaMma ¢ BJI0XKEHHBIM IMKJIOM. [loamporpamma.
ITouck 0OBEKTOB.

CrexeHnue 3a 00bEKTOM.

OCHOBBI TEXHHYECKOTO 3PCHUSI.

KoMaHp! ynipaBiieHUs TBUKEHUEM.

21 -22 PoGoTt-npununana

ﬂpKOCTB O6’beKTa, OTpEDKCHHLIfI CBCT, OCBCIICHHOCTD,

23-24 Hcnonp30oBanne HUKHETO JATYNKA OCBEIIEHHOCTH
pacro3HaBaHKe 1IBETOB pOOOTOM.

25 I[BI/I)KGHI/IC BJOJb JIMHHUU KaJ'II/I6pOBKa JaT4YrKa OCBCIICHHOCTHU

26 CopeBHOBaHUS POOOTOB PoGoToTexHuueckre copeBHOBAHUS




27 Po0OT ¢ HECKOJIBKUMH JATYUKAMH JlaT4uk KacaHus, OCBEILCHUS, 3BYKa.
5 30-34 3amura npoekTa «Moit cOOCTBEHHBIN YHUKAIBHBINA pOOOT TpexmepHOEe MOJECIUPOBAHHUE.
VY nanennoe ynpasienue o bluetooth.

Cnucok auTepaTypsl
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1. Kypnan «KoMIprOTepHbIC HHCTPYMEHTHI B IIKOJIE», moaoopka crareit 3a 2010 r. «OcHOBBI poOOTOTEXHUKH Ha 6a3e KoHcTpykTopa Lego Mindstorms NXT».
2. babuu A.B., bapanos A.I"., Kanabun U1.B. u np. [Ipomsimmennas podotorexuuka: [lox penakmueii llndpuna S.A. - M.: MamurocTpoenue, 2002.
3. IOpeBuu FO.E. OcHoBBI poboToTexHUKH. YueOHoe nocooue. Cankr-Ilerepoypr: BBX-ITerepOypr, 2005.
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4.Kypuan «KoMbloTepHBIE HHCTPYMEHTHI B IIKOJIE», Moabopka crateit 3a 2010 r. «OCHOBBI poOOTOTEXHUKHU Ha Oa3e KoHCTpykTOopa Lego Mindstorms
NXT».

5.5, po6ort. Aiizex AzumoB. Cepusi: bubnuoreka mpukmoueHuit. M: Dxcemo, 2002
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