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Jlononuurenshas mpodeccHoHanbHas TporpaMma  (manee — ITporpamma)
pa3spaboTaHa B COOTBETCTBHH ¢ TpeGOBaHHSIMH TPHKA3a Mpunncrepcrsa obpazosanus
u Hayku Poccuiickoit ®eneparmu or 01.07.2013 Ne 499 «06 yrBepxkaenun Ilopsamka
OpraHu3allid M OCYLIECTBIEHHS  00pa3oBaTelLHOM  JEATENBHOCTH IO
AONOTHHUTENbHBIM 00Pa30BaTEebHBIM IPOrPAMMAaN».

IIporpamma npenmasHaueHa ANsS NOBBIMEHHS KBATH(PUKALMH TEIATOTHYECKHX
PabOTHHKOB — NpeIMETHHKOB (y4uTeneit nHbopmaTuku 1 UKT, (GH3MKH, TEXHOIOTHH,
M JIp.) opraHuM3auuii oGIiero W AONONHHTENBHOrO 0Opa3oBaHus, pyKoBOIHTENeH H
MC/laroroB LEHTPOB TEXHHYECKOrO TBOPYECTBA A J€TeH M MOJOMEKH YiKe
3aHMUMaBIIHeCst 00pa3oBaTelLHOM  POGOTOTEXHHKOH H/HIM  NOCAYIIABLIHIA
Yposens 1 «Ilocrpoenne poGoros Ha ocHoBe KoHcTpyKTopoB LEGO Mindstorms
NXT n EV3) 8 HpI'VIIC.

Ob6yuenue crmymareneif, ocymecTBIseMOe B COOTBETCTBHH C [Tporpammoi,
HPOBOJMTCS ¢ IPHMEHEHHEM Pa3IHYHBIX 00pa30BaTeNbHBIX TEXHOIOTHIA.

OCHOBHBIE TIOHATHUA U OIIPEJAEJEHUSA

OGpasoBatennHas  po6oTOTeXHHMKa —  HOBoOE MEKTUCLHITITHHAPHOE
HampaBileHHe OOy4YeHHs IIKOJLHMKOB, HHTEIPHPYIONICE 3HAHHA O (H3HKE,
MEexXaTpOHHMKE, TEXHOJIOTHH, MareMaruke, KubOepHetuke u HWMKT, u nozponsromee
BOBJIEYb B IPOLECC MHHOBAIlHOHHOIO HAYYHO-TEXHHYECKOI0 TBOPYECTBA YYalIMXCH
pasHoro Bospacta. OHa HampaBleHa Ha MOMYJSIPH3ALMIO HAYYHO-TEXHHYECKOIO
TBOPYECTBA M TIOBBIICHHE NPECTHXKa HHXEHEPHBIX MpPOQeccHil cpemd MOJOIEKH,
Pa3BUTUE Yy MOJION€KH HABBIKOB NPAKTHYECKOTO PELICHHs aKTyabHBIX HHKEHEPHO-
TeXHUYECKHX 33129 ¥ pabOTEl C BEICOKOTEXHOIOTHYHON TEXHUKOA.

PoGororexnuka — 06nacTh HayKH M TeXHHKH, ODHEHTHPOBAHHAs Ha CO3AAHHE
poGOTOB # pPOGOTOTEXHMYECKHX CHCTEM, IOCTPOEHHBIX Ha 0a3e MeXaTPOHHBIX
Mojtyseli (MH(OPMALMOHHO-CEHCOPHBIX, HCIIOTHUTENBHBIX M YTPABISIONHX ). POGOTEL
¥ PODOTOTEXHHYECKHE CHCTEMBI TIPEIHASHAYEHb! T BHITIONHEHUs paboumx onepanmii
OT MHKDO- 10 Makpopa3MepHOCTEH, B TOM YHCJIe C 3aMEHOM 4eloBeKa Ha THKEINBIX,
YTOMHTENbHBIX M OIacHBIX paboTax [1].

MexaTponnka — 007acTh HAayKH ¥ TeXHMKHM, OCHOBAHHAS Ha CHCTEMHOM
00BEIMHEHHH Y3N0B TOYHOH MEeXaHWMKH, JATYMKOB COCTOSIHMA BHEUIHEH Cpelbl W
Camoro o0beKTa, HCTOYHHKOB YHEPIHH, HCIIONHATENLHEIX MEXaHH3MOB, YCHIIATENEH,
BEIYHCIHTENBHBIX yCTPOHCTB (DBM, MuKpompolieccoph! # MEUKPOKOHTpoILTeps) [1].

MexaTponnas cHcTeMa — eQMHBIA  KOMIUIEKC OI€KTPOMEXaHHYECKHX,
SNICKTPOTUAPABIHYECKHX, 3JIEKTPOHHBIX 3JIEMEHTOB H CPEICTB BBLIYHMCIHTENHHOM
TEXHHKH, MEXIY KOTOPBIMH  OCYNIECTBIAETCS IOCTOSHHBIA  JMHAMHYECKH
MeHSIOIHACA 06mMeH sHeprueil 1 uHbopMauueii, 06beIHHEHHBIH 06IIEH cHCTEMOM



ABTOMAaTHYECKOI' O YHOpaBJICHHA, oﬁﬂaualomeﬁ JJIEMEHTaMHA HCKYCCTBECHHOTO
HHTCIICKTA.

«OT MexaHHKH K MeXaTPOHHKe» — TaKoBa BEIyIas TeHICHLUS pa3BHTHA
COBPEMEHHOTO MAlIHHOCTPOCHHAS. 3Ta TEHACHIMA 0COOEHHO OTYESTIHBO NPOABIAETCH
TIpH  CO3[aHMH HHTEIUIEKTYalbHBIX DPOOOTOB, JKENe3HOJOPOXKHOM, ABHAIMOHHON H
BOCHHOH TEXHHKH HOBOI'O OKOJIEHHS, MEKPOCHCTEM H MEAMLMHCKOTO 060Dy /I0BaHHS.
Bo Bcem MmHpe oTMmeuaeTcs OBICTpPO pacTymuii HHTEpEC K MEXAaTpOHHKE B
00pa3oBaTeNbHON, HAyYHO-HCCIIEIOBATENLCKOH W NIPOM3BONCTBEHHOH  cepax.
OObeMbl MHPOBOTO IPOHM3BOJCTBA MEXATPOHHBIX MOAYIEH M CHCTEM EKErOIHO
YBCITHYHBAIOTCA, OXBaThIBask BCE HOBBHIE cepbl MPO(GECCHOHANLHON M MOBCETHEBHOM
JKH3HM COBPEMEHHOI0 4YelloBeka. B Hameli cTpane B mocsemHHe rofbl CTAaHOBIEHHIO
MEXaTPOHHKH CTallo YNENAThCA MOBBIIEHHOE BHMMaHue. [ToAroToBKa WHKEHEPHBIX
KafipoB B 061acTH POOOTOTEXHUKA W MEXATPOHHKH BEJETCS MHOTMMH TeXHHYECKHMH
YHUBEPCHTETAMH M MOXeT OBITh Hadara elle B IUKOJE, MyTeM OpraHH3aliy
KPYXKKOBOH [EATENBHOCTH H BHeJpeHHe 00pa3oBaTelbHOH pOOOTOTEXHHKH U

MEXaTPOHHKH B Y4YeOHBIX MpOIECC, pealH3alliH YBIEKATEeJbHLIX (OPM OCBOCHHA
METOJIOB NTPOTPaMMHUPOBAHHS.

HEJEBAS YCTAHOBKA

Henan o6ygenuns:

obydeHne yduTenell INKON TEOPETHYECKHM M TPAaKTHYECKHM OCHOBAM
IpUMEeHeHHs 00pa3oBaTelbHOM POGOTOTEXHHKH M MEXaTPOHHKH, CIISLHAIBHOTO
000pynoBaHUs, HHOOPMALMOHHEIX H BEYHCIHTEIBHBIX CHCTEM LIS s¢dexTHBHOTO
OCBOECHHA YYallHMHUCA OCHOB KOHCTPYKTOPCKOﬁ H HPOEI{THO-HCCJICI[OBaTEJIIzCKOf;I
AEATENbHOCTH B COOTBETCTBHM C TpeboBanuaAMHM DemepanbHOr0 rocyaapcTBEHHOTO
obpasosarensHoro cragpapra (®I'OC) HaganmpHOTO o06mero o6pasoBaus |

OCHOBHOr0 ofuIero o6pa3oBaHus, yqacTHsi B poGOTOTEXHHYECKHX COPEBHOBAHUSIX M
KOHKYpcax.

Kareropuu caymareneii: nenarorudeckue paGOTHMKM — TpeIMETHHKH (IO
uapopmatike u HKT, ¢wmsnke, TexHonormu W Jp.) OpraHmsamuii obmero u
JIOTIONIHATENEHOTO  00pa3oBaHMs  y)Ke  3aHHMaBHIHecss  0Gpa3oBaTeTbHOM
pobororexnukoii u/nin okonunsmue Kype 1 — Bazosbiii «IlocTpoenne poSotoB
Ha ocHOBe KOHCTPYKTOpoB LEGO Mindstorms NXT u EV3) B HpI'VIIC..

®opma obydeHHsI: OUHAs.

ITpoao/KHTENBHOCTD: TPYIOEMKOCTE IPOrPaMMEI 72 ;

CPOK OCBO€HHS MPOrpPaMMbI O4HOTr0 00yueHHs 72 u;

Pexxum ay1uTopHbIX 3aHaTHIA: 8 y4eOHBIX (aKaeMHYeCKHX) 4acOB B JCHb.

IIJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS

B pesyabTaTe ocBoenusi IIporpaMmel ¢JIymaTeu JOTKHBI:



3HATH:

TCOPETHHECKHE M TNPAaKTHYECKME  OCHOBbI  POGOTOTEXHHKH |
MEXaTPOHHKH;

TIPHHLHIIEI OHCAHUSA aNTOPUTMOB YIPABIAIOMKX IPOrPaMM PoGOTOB;
TeKCTOBble C-mOf0GHBIE A3BIKH  TIPOrpaMMHEpPOBAHHS KOHTPOJIJIEPOB
LEGO Mindstorms NXT u EV3 (NXC u RobotC);

alnapaTHyl0 4YacTh pPOOOTOTEXHHYECKHX CHCTEM, MX TeXHHUECKHE
XapaKTePUCTHKH, OCOOCHHOCTH  ()YHKUMOHMDOBAHHS; IpHMEHEHHe
ABUTATENeH U NaTYUKOB CTOPOHHHMX TIPOM3BOINTEICH;

METOZBI MOCTPOCHHA IHCKPETHBIX CHCTEM YIpaBleHHs poGOTOB Ha
OCHOBE aBTOMAaTHOTO IOAX01a;

METO/bI TOCTPOEHHS HENPEPBIBHBIX CHCTEM YIpPaBIEHHs poGOTOB; IMAJI-
PETYJIATOP H €ro HACTPOiKa;

PETYJIATOPEI C IEPEMEHHOM CTPYKTYpOii;

NPOrpaMMHPOBAHHE B PEIKHME PEAIbHOTO BPEMEHH;

uHTepdelcel  KoHTpomnepor I2C, SPI: NPUHIOHUILL  TTOCTPOEHHS,
0COOEHHOCTH (YHKIIHOHUPOBAHMS, pealn3alus B pPOBOTOTEXHUYECKHX
Habopax, MX MCMONb30BaHWE IS (PYHKIMOHATHHOIO pacUIMpeHus 1o
00MeHy HH(bOpPMaIHeli ¢ BHEIIHUM 060PYIOBAHHEM:;

pelleHre THIIOBBIX 3a/1a4 I10 YTPaBJIeHHIO poboTaMu;

PEriIaMeHThl COPEBHOBaHHMH 110 HampabienusM «Hello, Robot! Profis,
FLL u FTC.

YMETbH

TPOU3BOANTE  COOPKY KOHCTPYKUMH POGOTOB B COOTBETCTBHH C
TTOCTABJIEHHOH 3aaveii;

pa3pabarsiBaTh  «IPOJBHHYTHIE»  AITOPHTMEI (GYHKIMOHHPOBaHUS
poGOTOB M NPOM3BOIATE HX ONMCAHHE B COOTBETCTBHH C HOpMaMH
Enunoit cucreMbl nporpamMmHoit oKyMeHTanAm (I'OCT 19.701-90);
OOBACHUTL OCHOBbI ()YHKIHOHHPOBAHHS W NPHMHIUOBl  JIEACTBHS
OCHOBHBIX 3]IEMEHTOB POGOTOB (KOHTPOJLIEPOB, IPHBOJOB, NATUHKOB);
paboTate B mpOrpaMMHEIX  cpeax Mo [IPOrpaMMHPOBAHHIO
KOHTPOJUIEPOB;

Co3aBaTh  YNPaBIAIOIIKME IPOrpaMMbl  HA  TEKCTOBEIX  S3BIKAX
[POrpaMMHpPOBaHHUS;

TIpOrpaMMHPOBATL M HACTPAHBATE HEMPEPBIBHEIC PEryJIATOPHl HA OCHOBE
IT-, TTA-, [TU/1-3aK0HOB ynpaBIeHHS;

pewate 3agadyn  obMeHa wuHQopMmaluedl Ha OCHOBe BCTPOEHHBIX
uHTepdeiicos 12C, SPI;

TMOATOTOBHTE POGOTA /ISl Y4AacCTHS B COPEBHOBAHHMAX MO HATPABICHUAM
«Hello, Robot! Profi», FLL u FTC.



YUYEBHBINA ILIAH

(ouHOE 00yueHwE)

B Tom aucne
rf,é“ HawnmeHoBaHue pasnenos u Tem pri:::c“’ “P&KTTQCRHG S Camocroste| Hrorosas
feNum CEMHHapCKHe 33[—1:’[!‘"3 AbHax SPIECIAL
i paboTa us
1 Beenenne. OcHOBHLIE NOHATHS 6 6
1.1 | PoGoToTexHHrKa 1 MeXaTpoHHKa. OCHOBHbIE 2 2
ToHATHA. [Tpunoxenue B mxone. [Ipumeps
POBOTOTEXHUYECKHX CHCTEM. 3HAKOMCTBO ¢
Y4eOHBIM KYPCOM.
1.2 | Meroaudeckne acnekThl HOCTPOEHNA 3aHATHH 2 2
10 06pa3oBaTeNbHOMN POGOTOTEXHHKE B MIKOJTE
13 | Kontponnepst NXT u EV3. Texuuueckue 2 2
XapaKTepPHCTHKH OCHOBBI ()YHKIHOHMPOBAHHA U
obpaborkn HHbOpMaIHH
2 TexcroBbie C-nioa06HbIE S3BIKH 18 10 8
NporpaMMHpOBAaHHA KOHTpoatepos LEGO
Mindstorms NXT u EV3
2.1 | S3wixu NXC 1 RobotC 8 8
22 | Pemenne 3anay ¢ IporpaMMHpOBaHHEM Ha 10 2 8
assikax NXC w/umm RobotC
3 DneMeHThbI TEOPHH H MPAKTHKH JAHCKPETHOIo 30 14 16
H HEMpEPLIBHOIO YNpaBJieHHs
3.1 INocTpoeHus NTUCKPETHEIX CHCTEM yTpaBIeHHs 4 2 2
PoOOTOB Ha OCHOBE ABTOMATHOIO MO/IX0a
3.2 | HenpepsiBHble CHCTEM YIIpaBIICHHS pobortos 2 2
33 1I-, TI]T-, TIM-, TTH/1-perymaTopsr. TpuHIpmE 12 6 6
nocrpoenus. OcoOEHHOCTH CHHTE3a U
HacTpOMKH
3.4 | PerynsTopsl ¢ MepeMeHHO#H CTPYKTYpo# 4 2 2
3.5 | IlporpaMMHpoBaHHe B pexcMe PeaIbHOIO 4 2 2
BpEMEHH
3.6 | C6opka poGota no 3ananmo. Hanvcanye u 4 4
oTajka nporpamMmer ¢ ITH]T anropurmom
ynpaenenns. [IpoBeqeHne BHYTPEHHAX
COpPEBHOBAHMIA.
4 Ilngposrie nocneqoBaTenbHbIe HATEphech] 8 6 2
KOHTPOJIIEPOB
4.1 | Unrepoeiic 12C 2 2
4.2 | Untepodeiic SPI 2 2
4.3 | Opraamusamms oGMeHa HHGOPMALIHH © 4 2 2
BHEIIHMMY GIIOKAMH C HCTIONB30BaHHEM
vHTepdeiicos 12C u SPI
5 Pewmenue 3a1a4 no ynpassiennio poGotamu ¢ 6 6
ONTHMH3ALHENH 10 CKOPOCTH H TOYHOCTH
5.1 JBmwieHne poGoTa BAOIL CTEHEI 2 2
5.2 | TIpoxoxkjeHHe TaGHpHHTA 2 2
5.3 Kommynukaimu Mex iy poboramu 2 2
6 O030p pernaMeHTOB copeBHOBaHMI IO 2 2
Hanpabyennsm «Hello, Robot! Profi», FLL u
FTC
7 HTorn Kypea noaroToBkx 2
7 Hrorosas atrectauus 2 2
HTOrO 72 38 32 2




KAJIEHJJAPHBIN YUYEBHBIM 'PA®UK

KonnuecTeo y4eGHBIX Yyacos
10 yueGHbiM guam (1)

HanmenoBanune moaysist HTorg
Al | n2 | A3 | o4 | OS5 | JO6 | A7 | A8 | A9 | M10
1 Beenenue. OCHOBHBIE MOHATHA 6 6
Texcroeeie C-06pa3HLIe A3bIKH
NporpaMMHpoBanus KOHTposuiepos LEGO 8 8 2 18

Mindstorms NXT u EV3

3 JJIEMEHTEI TEOPHH M IPAKTHKA AMCKPETHOTO H

HEMPEPBLIBHOTO YIPABJICHHS R4 8 8 il

4 Henonezopanme mupposx uuTepdeiicos 12C i 8 8
SPI

5 Pemenne 3ama4 o ynpasnenuto poGotamu ¢ 5 6
ONTHMH3ALHEH N0 CKOPOCTH H TOYHOCTH

6 O630p pernaMeHTOB COPEBHOBAHMIA 110 ) 5 2
HanpasneHuaM «Hello, Robot! Profi», FLL 1 FTC

7 Hroru Kypca OArOTOBKH 2 2
Beero y4e6ubIx yacos 6 8 8 8 8 8 8 8 6 4 72

PE®EPATUBHOE OITUCAHHUE TEM:
Tema 1. Beenenne. OcHOBHBIE MOHATHS
Po6oroTexnuka u Mexarponuka. OCHOBHEIE IOHSTHS. Ipunoxerne B mkone. IIpumeps!
POGOTOTEXHAYECKHX CHCTEM. 3HAKOMCTBO C yueGHEM KypcoM. OIIBIT y4acThs B poGOTOTEXHHIECKHX
COpEBHOBaHMAX. OmEIT paGoThl ¢ pOGOTOTEXHHYECKMMH KOHCTPYKTOPAMH OTEUECTBEHHHX H
3apyOeKHBIX IIKOTaX H By3aX. MeTojuueckue —peKOMEHAALMH MIOCTPOEHHS 3aHATHH 110
obpasoBaTenbHON pPOBOTOTEXHHKE B MIKOJE, Konrpomnepst NXT m EV3. Texuumueckue

XapakTepACTHKH. CTpyKTypa MHKPOMpONECCOpa, CTPYKTypa NAMSTH, OpraHH3alMs Ipolecca
BBEIYHACIIEHHS.

Tema 2. Texcropsie C-o6pasHbie S3BIKH NMpPOrpaMMHPOBaHHs KoHTpo/uiepos LEGO
Mindstorms NXT u EV3

Aspxn NXC m RobotC ® ux mporpamMMmubie cpenpl. Pemenue PasJMYHEIX 3a]1a4 ¢
nporpaMMHpoBaHHeM Ha g3bikax NXC u/um RobotC.

Tema 3. D1eMeHTDbI TeOPHH H IPAKTHKH THCKPETHOI'0 H HENPEPLIBHOTO ynpaB/IeHHs

TTocTpoeHus IMCKPETHBIX CHCTEM yIIpaBieHHs POGOTOB HA OCHOBE ABTOMATHOIO MOIXO/IA.
KoHeuHbIe aBTOMATEI H HX NPOrpaMMHas pealH3aris. Henpepesasie cucrem ynpaenenus. I1-, TI11-,
ITH-, MTA/T-perynstopst. Ilpuanums: nocrpoenns. OcobeHHOCTH CHHTE3a HacTpoHKH. Perynsarops
C NepemMenHon cTpykTypoii. TlporpaMmuposanne B peskume pearbroro Bpemenn. CGopka pobora no
sananmo. Hanucamwe m omnamka mporpammsl ¢ ITAJI anropuT™OM yIpaBieHHs. Iposenenne
BHYTPEHHUX COPEBHOBaHHMH. [lo1Be/IeHle HTOTOB COPERHOBAHHI.

Tema 4. llndponbie nocienoBatensabie nurepdeiics 12C, SPI

IpuHupne: noctpoenns. OcoGeHHOCTH (YHKIMORMpOBaHHS. Peanmzamms uHTepbeiicoB Ha
poGoToTexHHYeckHx  Habopax.. I[lONKMOYeHHE  [ONOIHHTETBHBIX HHQOPMALMOHHBIX ~ H
HCIOMHATENBHBIX yeTpoiicTs LEGO u croponnux nmpoussomurenei.

Tema 5. Pemenue 3a51a4 00 ynpas/ieHHI0 po6oTaMH ¢ onTUMHE3aNHE IO CKOPOCTH H
TOYHOCTH

PaccmoTpenne u aHaNu3 anropuTMOB ABMKEHHS POGOTOB IIPH BBIIOMHEHHH OIpEIENCHHEIX

3a/a9. Mx omThMH3anmMs 10 CKOPOCTH M TOYHOCTH. OpraHm3amms nepenavs HHQOPMAIHE MEXKTY
poGoTtamn, coBMecTHas ee 06paboTka.




Tema 6. O630p perJaMeHTOB COpPEeBHOBAHMIA TI0 HANPABJIECHHAM «Hello, Robot! Profi»,
FLL u FTC

0630p OCHOBHBIX PErHOHAIBHEIX, HAIHOHATBHBIX H MEJK/IyHAPOIHBIX HporpaMM, KOHKYPCOB
u (ectusaneit mo poGororexuuke: World Robot Olympiad, nporpamMma «PoGoTtoTexuukayn, FIRST
Tech Challenge. Pernamentss. OnbIT yyacThsi # cymefcTsa.

Tema 7. Hrorosas aTrecTanus
Onenka yposus ocBoenHs IlporpaMmel ciymatensMh. 3akpbirue Kypca. Brimaua
YAOCTOBEPEHHUH O MOBBIIIEHAH KBATH()HKAIIHH.
Hrorosas aTTecTanus npoBoUTC:
- B BH/E OLCHKH BBITONHEHHA MHIMBHAYATbHOTO 3alaHWi M0 cGOpKe M IpOrpaMMHPOBAHHIO
poboTos;
- TIO pesysibpTaram y4aCTHA BO BHYTPEHHHX POOOTOTEXHHYECKHX COPEBHOBAHHUSAX, IPOBOTAMEIX B
PaMKaX TaHHOI'O Kypca MeXy CIYIIaTeaMH;
- B BH/IC YCTHBIX OIPOCOB IO IIPOHICHHBIM TEMAM.

©OPMBI ATTECTALIMHA
HWroropas arTecTars npoBoIATC:
- B BHJIC OLICHKH BBINOJIHEHH 3a/1aHMH 10 cOOpKe U IPOrpaMMEpPOBAHKIO PoGOTOR;
-0 pe3yNnbTaTaM yY4acTHs BO BHYTPEHHHX pOGOTOTEXHHYECKHX COPEBHOBAHMAX,
IPOBOJIMMEIX B PAMKaX HACTOAINEH IMPOrpaMMbl MEX/IY CITyINATEIIAMH;
- YCTHBIX OIIPOCOB MO MPOHIEHHEIM TeMaM.

YueGno-meToanueckoe obecnedenue
JIutepaTypa:

1. ®enmepanbublii rocynapcTBeHHEIH obpasoBatenbHEN cramapr (®IOC) mo HalpaBJICHHIO
moaroroBkr 221000 "Mexarporuka u pofoTorexmmka' (KBalH(MKALHS (CTENEHE)
"Bakxanarp");

2. Kpyrnos C.II., Koppipmua C.B. Ilporpammuposanue po6otos ma sspike NXC. VueGHoe
nocobue.— M3a-8o UpI'VIIC, 2016 — 85 ¢.

3. Philippe Hurbain, Michael Gasperi Extreme NXT: Extending the LEGO MINDSTORMS

NXT to the Next Level / Springer-Verlag New York, 2007-286 c.

Quwmnnos C.A. Pobororexnuka 1 gereit u poawreneit. — CI16.: Hayka, 2013. - 319 c.

I'OCT 19.701-90. ECII/I. CxeMBI aIropaTMOB, IPOTpaMM, JIaHHEIX ¥ cHcTeM. OGo3HAYeHHS

YCIIOBHBIE H TIPABHJIA BBIIOIHEHHS.

b

Aynno-, BujeomaTepHabl:
ITpe3eHTaMORHEIE MaTEePHAIBL [I0 TEMaM MPOrPaMMEL.

Texnndeckne cpeacrna:
1. Bazoseiit ma6op LEGO MINDSTORMS Education EV3 (mm LEGO MINDSTORMS NXT
2.0), pecypcurii HaGop LEGO MINDSTORMS Education EV3;
2. NomonuuTenbHBIE nardnk ocsemenHoctd LEGO MINDSTORMS EV3 wnm nartumk mBeTa
LEGO MINDSTORMS Education NXT

7 A/
3as. kadeapoii AIIII X \j{/ A.B. Jlupnum

ITporpaMmy moaroTosu,

HaYanbHHK LEHTpa 00pazosaTe sHOM
poboToTexuuku n MexaTporuku MUpl VIIC,
noueHt kadenpsr AIIII

C.B. KoBnipimx



AHHOTAIIUSA

HonoanuTeabHOI npodeccHonaLHOM nporpaMmal

HNOBBLIINEHHA KBBJ]H(I)HKH[IHH

«ITocTpoenne poGoTOB Ha OCHOBE koHCTpykTopoB LEGO Mindstorms NXT u EV3

(YpoBeHs 2)».

B HHCTHTYTE NOTIOMHATENEHOTO HPOhECCHOHANBHOTO 06pasoBanus npu MpkyTckom
TOCYNIApCTBEHHOM yHUBEpCHTETe yTel coobimenus (0unoe 06yyenue)

Ne Tema Kon-Bo gacos
n/m
Aymarops. | Camocrt.
1. | Beenenne. OcHOBHbIE TIOHATHS 6
2. | Tekcrosbie C-06pasHbie A3BIKH POrPAMMHPOBAHHA KoHTpo/wIepor LEGO 18
Mindstorms NXT u EV3
3. | DneMeHTbI TEOPHH M IPAKTHKH JHCKPETHOIO M HETIPEPBIBHOTO YIPaBJIEHHA 30
4. | Henone3osanue midpossix uHTepdeiicos [2C u SPI 8
5 Peluenue 3aa4 o ynpasneno po6oTaMu ¢ oNTUMH3AIHEH 110 CKOpPOCTH H
" | ToyHOCTH ]
6 O030p peraMeHTOR COPEBHOBAHMIA 110 HanpagnenusM «Hello, Robot! Profin, 2
" | FLLuFTC
7. Hroru kypca nmoarotoeku 2
Hroro 72

Hrororas aTTeCTalus IPOBOIUTCA:

B BHJ€ OLCHKH BBIMOIHCHHS HHIMBHMIYAIbHOTO 33/laHHi MO COGOpKe M MpOrpaMMHPOBAHHIO

poboToB;

II0 pe3ynbTaTaM y4acTHA BO BHYTPEHHHX pOﬁOTOTEXHPI‘ICCKHX COPEBHOBAHHUAX, IPOBOJAHMEIX B

PaMKax JaHHOTO Kypca MeXIy CIIYIIaTENsIMH;
B BH/I® YCTHEIX OIIPOCOB 10 IPOMIEHHEIM TeMaM.

Hauanermk nerTpa o6pasoBarensHoM
poboToTexHuKH H MexaTpouuxu Upl'YIIC 2

C.B. Kossipmuz




