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1. MOACHUTEJILHAA 3ATIMCKA

C HAYATOM HOBOTO THICAUENETHA B GONBIIMHCTRE CTPaH POOOTOTEXHUKA CTANA 3AHHMATE
CYILIECTBEHHOE MECTO B [KOJLHOM H YHHBEPCHTCTCKOM obpasopanuy, 1OKO0HO TOMY. KaKk HH-
dopMaTHKa NOABAIACH B KOHIIE ITPOIILIOTO BEKA i MOTECHHIA o0BIYHBIC TIPEIMETSL.

O:1Ha W3 OCHOBHBIX 11P00.IeM OCBOEHHS IMIKOJALHOTO Kypea HH(GOPMATHKH H B TIEPBYIO
ouepeb MPOIPAMMHPOBAHHS 3aAKTHOHACTCA B MPEHMYLIECTBEHHO TEOPETHHECKOM XapakTepe
WAYUEHHS COJEPIKAHMA, KOTOPOE HA CAMOM /Ie/I€ TCCHEHIIMM o6pazomM CBsi3aHO ¢ Hamel noBce-
JHeBHOM Kku3HBI0. Co3janne 06pazoBaTeTbHBIX CPEll. B KOTOPBIX MOJKHO NPHAATL nporecey
obyuenyst HHTEPAKTHBHBIH XapakTep. yBA3aTh H3yHacMbIl MATEpPHAT C PeIIeHHEM MPaKTHICCKHX
3a1a4 ¥ TEM CAMBIM MOTHBHPOBATH 0O0YHAIOUMXCS. MO3BOIIET CYNICCTBECHHO MOBLICHTH phex-
THBHOCTH 00PA30BATEIBHOIO MTPOLECCA.

BusyantbHas cpeja nporpaMMHpPOBaHHs poGOTOTEXHHYECKAX MOieneH LEGO unospoaser
He TOJBKO YNPOCTHTH M CAeNaTh MOHATHBIM H JOCTYIHBIM KaKIOMY npoLuece CO3/[aHns anro-
PHTMOB, HO W COSTHHHTH €r0 ¢ YBICKATeILHEM JISTOM KOHCTPYHPOBaHHUS pa3sHooOpasHbIX aB-
TOMATH3HPOBAHHBIX YCTPOHCTB U MoeneH (B ToM umciic poboros). Mirrerparus pOGOTOTEXHHKH
nporece H3yueHus HH(pOPMATHKH NPEACTABIACT 0G0l BechbMa aKTYANLHYIO 3a1aty. NOCKOIb-
KY M03BO/SET COE/IMHUTL BOE/IMHO HHQOPMAITMOHHBIC H MATEPUATBHBIE TEXHOIOTHH, H3yUaeMbIS
yalle BCero B OTPbIBE APYT OT JpYTa.

AKTYA.TbHOCTE HPOrPpaMMBIL. Bpenenne jgononuuTenbHON 00pa3oBaTeqbHOH Nnporpam-
bt «POBOTOTEXHNKA» B LIKOJE HCH30EKHO WIMEHHT KapTHHY BOCHIPHATHA yHALIHMHCH TEXHH-
wecKHX JMCUMIINH. TEPEROAS MX W3 paspsaia YMO3PHTCIbHLIX B paspsja NPHKIAIHbLIX. [pune-
HEHHE JICTbMH HA HpaKTHKE 'I'EOPL"HI‘ECCKHX 3HAHHUH. HOAYHYCHHDBIN HA MaTeMaTHKE HIIH «1}11’;m<e.
gezier k Gosee riryGOKOMY MOHHMAHHIO OCHOB, 3aKPEILLICT MONy4eHHbIC HABBIKH, GOPMUPY o0-
pa3OBaHKE B €ro HAMIYYIIEM CMBICIIE. Y ¢ apyroi cTOPOHBI, HIPhL B POGOTEL, B KOTOPRIX zabna-
FOBPEMEHHO Y3HAIOTCS OCHOBHBIC IPHHLMIIE! PACHETOR MpocTEHIINX MEXAHHIECKHX CHCTEM H
AITOPATMBl HX ABTOMATHHECKOTO hYHKUHOBHPOBAHKS [OJ YIPaBICHHCM NPOTPaMMHPYEMBIX
KOHTPOLICPOB, MOCTYXKAT Xopoulefi NoYBoil U MOCIETYIOMIEro OCBOCHNA CJIOIKHOTO TEOPETH-
geckoro marepHanta Ha ypokax. [lporpaMMEpOBAHKE Ha KOMTIBIOTEPE (HANpHMEpP, BHPTYAIbHBIX
MCIIOJIHATEICH ) IpH Beel ero MOJNe3HOCTH /I PasBATHA YMCTBEHHBIX CIOCOGHOCTEH BO MHOTOM
ycTynaer MporpaMMHpPOBAHAI0 ABTOHOMHOTO yeTpoiicTsa, ASHCTBYIOIETO B peansHOH OKpY-
waiotedi cpene. [To106H0 TOMY. KaK KOMIBIOTEPHBIC HIPbI YCTYTAIOT B TOJIC3HOCTH HIpaM Ha-
CTOALILNM.

[lean nporpamMmel: CO3 LHHEEC VCJIOBHI JU18 MOTHBALHH. TTOIOTOBKH 1 npodeccHoHab-
HOll OpHEHTALMN IIKOILHUKOB 1A BO3MOKHOTO npoomkenns yueObl B BY3ax n nocaeayio-
wielt paBoTH! HA MPEANPHSTHAX MO CICIHATLHOCTAM, CBA3AHHBIM ¢ poBOTOTEXHHKOH.

3a1a4n 00pa30BaATEILHON NPOTPpaMMBI.

Obpazoeame.biiote:

e HCIOJIB30BAHME COBPEMEHHBIX pa3paboToK 10 poGoToTexHUke B 00NACTH
ofpazopanus, Oprauu3anis Ha UX OCHOBC aKTHBHOM BHEYPOYHOH AeATEIBHOCTH
yUALIHXCSL:

® (O3HAKOMIICHHC yHallHuxcda ¢ KOMITJIEKCOM Has0BBIX TEXHOJIOFHﬁ. HDHMCHHE.\{HX npH
co3aaHuK pobOTOR!



® peanusaniag MEeXNnpCIMCTHBIX CcBA3EH ¢ MATEMATHKOH.

Pazsusaroniue:

® Da3BUTHE ¥ MIKOILHUKOB HHKEHEPHOTO MBILLJICHHSA, HABBIKOB KOHCTPYHPOBaHHA.
nporpaMMHpoBaHis H YPHEKTHBHOTO HCIOML30BAHHI KHOEPHETHUCCKHN CHCTEM!

® pasBMTHE  MEIKOH MOTOPDHKM,  BHHMATENIbHOCTH,  aKKypaTHOCTH H
n300peTareNbHOCTH:

® pa3BHTHE KPEATHBHOTO MBIIUIEHHA, H IPOCTPAHCTBEHHOrO BOOOpayKeHHs
yqamuxcs.

Bocrnumamensnvie:
® JIOBBLIUCHHC MOTHBUILHH YUAILINXCH K H SUGPL‘IH IS IBCTBY H CO3IAHHIO COOCTRCHHBIX
poBOTH3UPORAHHBIX CHCTEM,

o (DOpPMUPOBAHHE V YUANIMXCS CTPEMICHHS K IOJIYUEHHIO KAUeCTBEHHOTO
3aKOHYCHHOTO pe3y/bTaTa,

2. JMYHOCTHBIE, METANPEIMETHBIE U IIPEIMETHBIE IIVTAHUPYEMBIE
PE3VJ/ILTATHI

JunHoCmHbIe PE3YIbmamsl.

e [IOHHMAHHE POJiH HH(OPMAITHOHHBIX IIPOLIECCOB B COBPEMEHHOM MHDE;

e BIAJEHHE TICPBUYHBIMH HABBIKAMH QHANN34 U KPHUTHUHON OLEHKH nonydaeMoi
HH(pOpPMaLHHU:

* pPa3BUTHE YYBCTBA JMYHON OTBETCTBEHHOCTH 3@ Ka4ECTBO OKpYyKaromeh uHjopma-
HHOHHOH Cpe/ibl:

e CHOCOOHOCTD YBA3ATL VUeOHOE cojepiKaHue ¢ COOCTBEHHBIM HKHU3HEHHBIM ONBITOM,
NOHATHL 3HAYUMOCTH NoaAroTorkH B o61acth undopmaruki u MKT B yenosusx pas-
BuTHs HHpOpMalHOHHOTO 00ImecTRa:

e TOTOBHOCTH K IOBBIILICHHIO CBOEro 00pa30BATENbHOIO YPOBHS H HPOJOTUKCHHIO
obyueHns ¢ MCIOJIL30BAHHEM CpelICTB U MeTo10B HHpopMaTku U UKT:

* CHOCOOHOCTH M FOTOBHOCTh K OOIEHHIO W COTPYJHHYECTBY CO CBCPCTHHKAMH H
B3POC/ABIMH B Npouccee o0paszoBaTelibHOM, oGulecTBeHHO-TIONE3HOM. yHeOHO-
HCCJIeTOBATENLCKOH, TBOPYECKOH JIeATeIBHOCTH.

Memanpeomemuoie pe3yibmamst.

e BIAJCHHE OGINENpPeJIMETHHIMH MOHATHAMH «O0OBEKTY?, KCHCTEME», «MOJICIbY, «@j-
FOPUTM»., (HCIIOJIHUTENbY | AP..

e BI&JACHHE WHOOPMAIMOHHO-TOTHYCCKHMH YMEHHAMH: ONPCHCNATL NMOHATHA, CO3-
nAaBarh OGOGIEHMS, YCTAHABIMBATE AHAJIOTHH, KJIACCH(UIMPOBATL, CAMOCTOM-
TeNbHO BLIGWPATh OCHOBAHHS M KPHTEPHH I KIaccHUKAlLMH, YCTAHABIHBATEH
HPHYHHHO-CICICTRCHHBIC CBA3H. CTPOHThL JOrH4YeCKOoe pacCyxIeHue, YMO3aKiIro-
yeHHe (WHAYKTHBHOC. JICJYKTHUBHOE H 0 aH&JIOTMM) U JACaTh BBIBO/IBI,

o BJIAJCHUE YMEHHSIMH CAMOCTOATE]IBHO [IJIAHHPOBATH I1YTH HOCTHRKEHHA UCIeH: CO-
OTHOCHTE CBOH IleJICTBHH ¢ TUTAHHPYEMbIMH pe3viasTaTaMH. OCVIIeCTRIATEL KO-
TPOJIb CBOEH JEATEIbHOCTH, OLPEACiATb Cnocolbl JCHCTBHH B paMKax mpeio-
MKEHHBIX YCITOBHH, KOPPEKTHPOBATh CBOM JICHCTBHS B COOTBETCTBHHM C H3MEHHIO-
mrefics cuTyalueii: ONeHMBATE NPABMIBHOCTE BRIMOMHEHUs yueOHOH 3a1ad;

¢ RBJIAJCHHE OCHOBAMH CAMOKOHTPOJIA. CAMOOIIEHKH, MPHHATUA PEMIEHUH U OCYyLIecT-
BJIGHMH OCO3HaHHoro suifopa B yueOHOH U MO3HABATENLHOM JI@ATEILHOCTH



BJIAICHHE HHPOPMALHOHHELIM MOJETHPOBAHHEM KaK OCHOBHBIM METOZOM NpHOGpe-
TeHHs 3HaHWi: ymenue npeobpa3osbiBaTh 0GBEKT U3 YyBCTBEHHOM (OpMBI B TIpo-
CTPaHCTBEHHO-TPAYHYECKYIO HIIM 3HAKOBO-CHMBOJIHHECKYIO MOJICIb;

UKT-koMIeTeHTHOCTE ~ MIMPOKMH CHEeKTp YMEeHMN M HABBLIKOB HCTIONL30BAHHS
CpeACTB MH(OPMALMOHHBIX H KOMMYHHKAIHOHHBIX TEXHOTOTHH s cGopa, Xpa-
HEHHA, NpeoOpasoBanusi M NEPEeNadd PAsTHYHBIX BHAOB MHMOPMAINH, HABBIKH

CO3ZAHHMA JIHYHOTO MH(POPMALHOHHOTO NMPOCTPAHCTBA (0OpaIlEHHE ¢ YCTPOiCTRA-
mu UKT.

IIpeomemuunie pesyaomantor:

(opmuposarne HHGOPMAIHOHHOH ¥ ATTOPHTMHYECKOI KY/IBTYPBI;

(opmupoBaHHE NPEACTABICHHA O KOMNBIOTEPE KAK YHHBEPCAIBLHOM yerpolicTee
oOpaborkn nudopmaiiu;

Pa3BUTHE OCHOBHBIX HABBIKOR H YMEHUH HCTONB30BAHHS KOMIBIOTEPHBIX YCT-
poHeTB:

(GopMupoBaHue 1IpeICTaBICHHS 00 OCHOBHBIX H3YYaeMbIX NOHATHAX: HH(POPMALHS,
IMOPUTM. MOJEITE — U MX CROHCTRAX!

Pa3sBHTHE AITOPUTMHYECKOI0 MBIIUICHHS, HEOOX0AMMOTr0 Ui HpodeccHOHANBHOMN
JACHATE/ILHOCTH B COBPEMEHHOM obImecTse;

Pa3sBHTHE YMEHHIi COCTABHTH H 3ANMCATh AITOPHTM IS KOHKPETHOTO HCIIOIHHTE-
JIst;

(hopMupOBaHHE 3HaHKI 00 AITOPUTMHUCCKHX KOHCTPYKIMSX. JTOTHUECKHY 3HAUC-
HUAX W OllEpaLusX;

3HAKOMCTBO € OJIHMM M3 A3BIKOB IIPOrPAMMHUPOBAHHS H OCHOBHBEIMH QITOPHTMHYE-
CKHMH CTPYKTYPaMH — JTHHCHHOH, YCIOBHOR H IHKJINYECKOI;

opmHpoBaHue HaBbLIKOB M yMeHHI G€30MaCHOroO M HENecO0GPasHOTO I10BEACHHS
pH paboTe ¢ KOMNLIOTCPHBIMH TporpamMmamu u B UnTepreTe. yMeHHs cobmoaaTts
HOPMbI HH(DOPMAIHOHHON YTHKH H Npasa.

3. YYEBHO-TEMATHYECKOE IVIAHUPOBAHUE

Ne
n/n

KoJa-Bo

Tema yueOnoro 3anarus
Hacos

Moay.b 1. «3HakomeTBo ¢ 6azoBbiM HaGopom LEGO MINDSTORMS Education EV3»

Huctpykrak no Th. Beesenne: undopmaruka, knbeprernka, poboTOTEX HH-

1 1
Ka. _
7 3HakoMcTBO ¢ OaszosbiM HaGopom. O630p metarell n Ga30BLIX KHCTPYKLMI, 1
COopka mpocToro Mexanu3ma.
3 3HAKOMCTBO ¢ JOTOIHATENLHEIM Habopom. O630p neTaneit IONOIHATENBHO- 1
) ro Habopa. COopKa MPOCTHIX MEXAHH3MOB,
4 [Monrororka k pabote ¢ Gazosbm Habopom EV3. 3nakomcTBo ¢ MoIyem | 1
EV3.
5 Pabora ¢ mogynem EV3. Ilporpammuposanne Mo1yis. 1
6 [Moaxmovenne Mozay.ia EV3 k komnbiorepy. Co3iaHue  3amyck nepeoi 1
IporpaMMsl, B
{7 Haruuku u motopsl. CGopka n1pocToro Mexanusva, ]
.8 TecTupyeM OCHOBHBIE YJIeMEHThI. ATIapaTHOE o0eciieyeHHe. | ]
E 9 Hlecrepun. [Nepenarounoe uncno. Copka npocroro MexaHusma Ha LIec- , 1

|

TEPHSX. |




10 | CSopka u Tectuporanue pofoTa HA IPHBOAHOMN TIATGOPME, 1

11 | Yupasienne pobotov va npusoHo#H miathopme. 1

12-13 Vabrpassykosoit Jatunk. [IporpamMuposaiue poGota Ha obHapysKeHHe 5
npeameTa. .

14 | YasTpassykosoi garunk, O6HapyKeHHE Kpas CTOJIEIIHHIIBI. 1

15 COopka poboTa, u3beralouero CTOJIKHOBEHHH ¢ MpeIMeTaMH. 1
16-17 | YabTpasBykoBol naTunk, 3axBar v nepeMerienye npeamera. 2

_ 18-20 | Konerpyuposanue u nporpamMmuposatue pobora-yGopimka. 2

21 | Ilpesentauns cobCTBEHIBIX IPOCKTOB. . i
B Hroro B moay:ie 21
Monyasb 2. «PoboToTexXHHKA B aBTOMOOHIECTPOCHHM
22 BeinosiHeHue pa3sBopoTa B TpH pHeMa. 1
23 YcoBepLICHCTBYEM Pa3BOPOT B TpH npHeMa. CopeBHOBAHHE MEKTY IPYIITIa- 1

L MH.

124 | 3Hakommmes co cpeoif ROBOTC [lepsbie mporpammer B cpefie. 1
Z5 | Mcnoapzoparne ROBOTC s nporpaMMel passopoTa B TpH NpHeMa 1
26 JBwKenue poboTa 3aHUM X0IOM 1
27 | JlBwxenue poboTa 3aIHHM XOJIOM C YIbTPa3BYKOBBIM JATYHKOM. 1
28 3syKonbie curnaisl. Pobor ¢ napkTpornkom. i 1

1 29-30 | latunk ceta, OcBereHue MyTH. | 2

t 31 Henonpsyem aaT4uk cheta /u1s aBTOMaTH3aLHK ABHKEHNA poboTa, 1
32 Pery.impoBaHne CKOpOCTH B 3aBHCHMOCTH OT OCBELICHHUA. ]
33 JIBHKeHUe MO THHAH. N F

| 34-35 | CpeTo(OpbI H ABTOMATH3HPOBAHHBIC PEJIECOBBIE CHCTEMBI g

| 36 YcosepmencTsoBanne pobota. [Tpoxosaenne Tpacchl Ha CKOPOCTS, 1
37 [TH]1-peryasroper. IIponopunonansusiii peryasrop. _ 1
38 MHTerpanbHblil peryasTop. ) _ [ 1

(39 Jnddepennmansubiii pervasrop. o 1
40 Hpoexrrposanue coGCTBEHHOr0 MOGHIIBHOIO aBTOHOMHOTO poboTa 1

| 41-42 | KoHCTpyHpOBaHHE H NPOrPaMMHPOBAHHE COGCTBEHHOIO MODHIBHOTO ABTO- | 5

HOMHOTO KOJIECHOro poboTa _
43-44 | Ananus. gopaboTKa M nipe/icTasiIenye coBCTBEHHOr0 MOOHIILIIOTO ABTOHOM- 7

! __| Horo KoaecHoro pofora i

‘L__________ e e B _ B Hroro s Mom.le _ 23

Moay.ib 3. «PoDOTOTEXHHKA H CIOKHBIC ABTOMOOHILHBIE CHCTEMbI»
45 [Tosropsiem marepuai. COopka H 3anyck TecToBoro pobora 1
46 1

47 3BYKOBOH CHTHAI 33/IHEr0 X014 ’ 1

48 Peryimpyem 4acToTy CHIHAJA 1IPH TOMOIIHA POrPaMMHOTO MOJLYJIA. 1

h—-ﬁ | Mcnospsosanne nukios. ITpepbiBanue nHKIa. ABapHiiHas OCTAHOBKA. | 1
50 3anyck apurarteia aproMoOung 6e3 xmoua. JlaTank xacanns. ]
51 CoOBepLIEHCTBYEM 3alycK JBUratens 0e3 Kioqa. 1
52-53 | Kpyu3-KOHTPOIb. 2
54 ColuatoieHHE IUCTAHIHMH. 1

|55 | CieyeM 3a peIMeToM, 1

i 56 | KombBuuupopanue j1artunxos, - 1 ﬁ
57-58 | Pobo-cymo. COopka u nipo pmmnposa:m; pm)m OB. 2 |

| 59-60 | PoGo-cymo. Tectupyem poSotos. Copesnopanue. y




61-62 | bayxcatotnue poGoThi. \

)

63 [IpoexTupoBanue codcTBEHHOTO MOOHIBHOIO ABTOHOMHOIO pobora ! 1

.

64-66 | KoncTpyupopanue M [porpaMMHpOBaHHE cOOCTBEHHOTO MOOMIBHOIO aBTO-

HOMHOTO koJiecHoro pofota | ;
§ 67-68 | Ananms. 1opaboTKa H Ipe/ICTaBIEHHE COOCTBEHHOTO MOOHABHOIO @BTOHOM- 2
i HOTO KonecHoro poGora )
Iﬁ T N N =R = ) Hroro B moxyae | 24
SR = _UTOTO | 68

4. COAEPKAHHME ITPOI'PAMMDbIL

MOAYJIb 1. «3nakoMcTBO ¢ 6a30BLIM HAOOPOM
LEGO MINDSTORMS Education EV3» (21 uac)

[TpaBuna noBeeHHA B KOMIBIOTEPHOM Kiacce, MHCTpyk1Ma no padoTe ¢ KOHCTPYKTO-
pom Lego.

OcHoBbl KOoHCTpyHpoBaHus. [Ipoctefiinne Mexann3Mel. [IpuanMIE! KpenneHus neranei.
Peraar, 3yGuaras mepenaya: npsmas, KoHWweckas, depssunas. [lepenarognoe otHomenue. Pe-
MeHHas nepenada. 6iok. Koneco. oce. LlenTp Tskectn. Msmepenns. PeureHue npakTHYeCKHX
3a]a4.

baszosbiii nadop EV3. Tlepeuehs aeraneil. (3HakoMIEHHE ¢ KOMIUIEKTOM JeTalieii s
H3VUeHHS POBOTOTEXHHKH: KOHTPOIIEp, CEPBONPHBOIBL, COEIMHHTEIbHBIC Kabemu, JaT9uKH-
KacaHus. yIbTPa3ByKOBoO#. ocBelueHus. [10pThl HOAKTIOUEHHS,

Mukpoxommneiotep EV3. Ocuornble dyHxnun MuxpoxoMmneiotepa. OcHOBEI paboThl ¢
MHKPOKOMIBIOTCPOM.

3HAKOMCTBO ¢ KoHTposiepom EV3. Berpoeunsie nporpammsl. Jlarunku. Cpena npo-
rpammupoBanns. Crangaprteie koncTpykimu poGotor. KosecHble, ryceHUuHbBIe U NIAraiomme
pobotsl. Peinenye npocreliunx 3aaadq.

AnnapatHoe ofecrieyeHne: JaTYHKH H MOTOPBL. D(PHEKTHBHBIE KOHCTPYKTOPCKHE H IIPO-

3 v WS NN HERIQ DETRATNAS FIACH R URCIKIX .'Saﬂa!iI,.E{!)PSEDMKD{‘BI}}U#?,“IIMJ;}WMHDQBQHHQ.}I. TecTUnNnO-

BAHHE [IPOCTEHIITHX MOJICNICH.

M3yuenue peKTHBHBIX KOHCTPYKTOPCKHX M IIPOrPAMMHBIX PEHICHHH KJIACCHUCCKHX
3a1a4. M3yuenne »OPEKTHBHBLIX METOIOR TIPOIPAMMHPOBAHHS M YIPABJIEHHS: PEryJIsTOpbl, CO-
OLITHS., NApaieTbHbIe 381a4M, [10ITPOrPAMMEL, KOHTeHHEPH! | 11p.

Coxuble KOHCTPYKIHHM: uddepennua. kopobka rnepeiayd, TPaHCIIOPTHPOBILHKH, Ma-
HHII'V."[HTO[DI:I. MAHCBPCHHBIC LIaraloiHe pOGOTH H Ap.

3HAKOMCTBO C KOMaHaMH: 3allyCTH MOTOpP BIEPEX; ONPEIeIH PAacCTOAHHE, 3anyCTH MO-
TOpP Haszax: CTor.

OtpaGoTKa COCTABIEHNS THHEHHOM pOrpaMMBl 1O 1abIoHy. NEPeayl | 3anycka 1npo-
rpammbl. Cocraprenye nporpaMMsl s pobora.

(Gopka poGoTa ¢ HCHOJL30BAHMEM YIbTPa3BYKOBOTO AaTdika, CoCTaBileHHEe Mporpam-
Mbl, Iepesiaua, nemouctpanus. [lopropenue usyyeHnsX xoMans. PaspaGorka m cBopxa cober-
BeHHBIX PODOTOB.



Odopmrenue necsea0BaTenbeKuX MHHH-IPOeKTOB. Ilpesentaus poGotos. OCHOBHBIE
TpeboBanns K TexHHYeCKOH AokyMenTanui. Co3nanne TeXHYeCKoro nacrnopra Ha podora (ra-
OapuTHbIC pasmMepbl HA3HAYECHUE. NPHUHLMI JEHCTBHs M NPaBHiIa IKCILTyaTaimu ororpadus
obutero Brza, Gororpadus OTACNBHBIX (IOTOMHATEIHHbIX) AeTajieit), onHcanue NporpaMMBl UL
poboTa H co3aanHe KOMIIBIOTEPHOH IPE3EHTAIIMH. Or6op myumux poGoTOB Ha BEICTABKH TEXHH-
4ECKOro TROPYECTBA.

MO/Y.Ib 2. «Po60T0TeXHHKA B ABTOMOGH. 1ECTDOCHHI (23 gaca)

LloHATHS: MCNONHKUTENb, VIIPABNCHME, CHIHAI, obparHas CBA3b, KOMIBIOTEP H MHKPO-
KOHTPO:LIEP — YCTPOHCTBA YNPAB/IEHH A, MPOTPAMMHOE YIIPABJICHHAE, ATTOPHTM, THHEHHbIH aIro-
PUTM. HpOrpamMMa. OTJIaKa H 3a1ycK NporpaMMEl, JaTHUK.

CocTaBieHne anropHTMOB H IIPOrpaMM IO YIPABICHAI0 HCTIONHUTEINMH. CIOBECHOS
ONMHCAHUE AMrOpHTMOB. ONHCAHHE AITOPHTMA ¢ HOMOMBIO Giok-cxem, OTIHUME CAOBECHOIO
OTNHCAHHA AIFOPHTMA, OT OTIHCAHHA Ha GOPMATBHOM alrOPUTMHYECKOM S3BIKE.

KoMnbloTep # ynpapisembiii 1M HCMOJHHTENb (B TOM YHcne poGoT); KOMITBIOTEP, HOTY-
YAIOIIMA CHTHA/IBI OT UH(DPOBLIX AATYMKOB B Xoae HabMoIeHHE H IKCIIEPUMEHTOB, H YNpag-
JISIOUIHH PeaIbHBIME (B TOM 4MCIe IBHKYIMHMUCS) YCTPOHCTRAMH.

AJITOPHTMHYCCKHH A3bIK, A3bIK MpOrpaMMupoBadus. CHCTEMBI IIPOrPAMMEDOBAHHA. 3a-
TTHCH AITOPHTMHYECKHX KOHCTPYKIMH B BHIGPAHHOM S35IKE IPOTrPAMMHPOBAHHSL.

3HAKOMCTBO ¢ JIOKYMEHTHPOBaHUEM nporpaMM. COCTaBJIeHHe OMHCAHNS NIPOrpaAMMEI 110
obpaziy.

PobotoTexnika ~ Hayka o pa3paloTke W HCNO:LIOBAHHH ABTOMATHIHPOBAMNIILIN TEXHH-
4ECKHX CHCTEM. ABTOHOMHbIE poGoThl. MukpokonTposiep. Chruan, OGparHas cBs3b: moTyde-
HHE CHTHA/IOB OT HH(POBOro JaTunKa KacaHus.

[Tpumeper poGoTH3MpOBaHHLIX CHCTEM (ABTOHOMHAsS CHCTEMa YUPABICHHA TPaHCIOPT-
HBIM CPEJICTBOM ).

ABTOHOMHBIC ABHKYIIHECS poGoTel. Menonuutensubie yerpoiersa, aarunku. Cucrema
komana pobSora. Konctpynposanue poGora. Moaenuposaane poGota napoii: HCHONHUTEb KO-
MaH]l # YCTPOHCTBO yrpassienns. Pyunoe 1 mporpamMMuoe ynpapienue poGorami.

[pumep yueGHOH cpezbl pa3paGoTKH POrPaMM YIPABIEHHS JTBHKYIUMECS poboTamu.
AJTOPHTMBI YNIpaBleHHs! ABHKYUIMMUCS poboTamu. Peanmsarms aMropuT™Ma “IBHXEHHE IO
MPCNATCTRUA .

AHQIH3 IrOpUTMOB JiciicTruii poboTtor. Meneiranue mexanmama po6ota, oTsiazka [po-
rpaMMBbl YIIpaBiieHus poGoTom,

Hanpap;ienue MOGHIBHOrO aBTOHOMHOTO poGOTa 110 NPAMOM JMHHHE IPH TIOMOLIHE 6J10Ka
JABHIKEHHS U PYJICBOrO YTIPAR/JICHHA.

CsetoBoe u rpaduueckoe orobpakenne urpopmaiuy,

Koncerpykiuns «serBieHuey». Y CA0BHbIH ONEpaTop: NOJHAS H HENONHAS Gopmbt.



BblIoiHeHHE M HCBBLINO.IHEHHS VEJIOBHS (MCTHHHOCTL M JIOWHOCTH BBICKA3LIBAHHS),
lIpocthie u cocrasnbie yenosus. 3annch COCTABHBIX YCIOBHIA.

KOHCTpYKIMS «IIOBTOPEHUS»: IUKIIBI C 3a1aHHBIM YHCIOM IIOBTOPEHHI, C YCIIOBUEM BEI-
HMOJIHEHUA. ¢ NNePEMEHHOH 1IHKIA.

OGpatHas CBsi3b: NOJYYCHHE CHIHATOB OT HH(PPOBOTO JATYMKA 1BETA (OCBEILEHHOCTH).
Peann3aing alropuT™a «BKJII0YEHHE CBETA NPH YMCHBIICHHM OCBEIIEHHOCTH .
OGpaTHas cBsi3b: NOTyYeHHE CHTHATOB OT HHMPOBOrO JATYHKA 1(BETA.

Ipumepnl poGOTH3MPOBAHHBIX CHCTEM (CHCTEMA YIIPABIICHHS IBHKEHHEM B TPaHCIOPT-
HOM CHCTEME. aBTOHOMHAS CUCTEMa YITPABJIEHHS TPAHCTIOPTHEIM CPEICTBOM).

Pea:msauns ANIMOPUTMA «C/1eJ0BaHHE BIOJIbL JIHHAWY.

AHQIH3 QIrOPUTMOB eHcTBHi poGoToB. Mcnsiranune Mexaumsma poboTa. 0TiaIKa npo-
rpaMMel ynpasiaeHus poboroM. Bmusuue omubox usMepeHuit M BhIMHCIEHME HA BHITOIHCHHE
AMTOPHTMOB yripasieHusa poboToMm.

Kouerpyknusa «setsienne», Y caoBHbilt oneparop: 1101Has H HENOJHAS (hopMBI,

BbuiojiHeHue W HEBLINOJIHEHNS YCAOBHS (MCTHHHOCTE M JTOWKHOCTH BHICKA3HBAHMS).
[1pocTeie 1 cocTaBHbIe yenoBHs. 3alHCh COCTABHBIX YC/I0BMIL,

KoreTpykuus «1oBTOpenns»: MHKIBI ¢ 3JaHHBIM YHCIOM TOBTOPEHHI, C YCIOBHEM Bbi-
IIOJIHEHUS. C MePEMEHHON 1MKIIA.

[Tporpammuoe ynpasnienue camomBimkymmmes poGotom. [TonsTtre o6 sranax paspaGor-
KH [POrpamMM H pHEMax OTJIa/1KH porpamMM.

Komnptorep, momyyaroniyii CUrHajusl OT HMH(POBBIX JIATYMKOBR B Xoje HaGIONeHHH H
IKCTIEPUMEHTOB. H VIIPABJIAIONIN PeabHBIMH (B TOM YHCIIE JBHKYIMMHCS) YCTPORCTBAMH.,

Cocrasjienne aaropuTMOB M IPOrPaMM 10 VIIPABICHHIO MCTIONHUTEISIMH.

Hongrue o6 »ranax paspaGotkn uporpamm: cocrasnenne Tpebopanuif K mporpamae. Bbi-
Oop aIropuT™Ma H €ro peanusanus B BHJIE MPOrpamMMbl Ha BLIGPAHHOM alTOPHTMHYECKOM Si3bIKE.
OT.1a/IKa [IPOrPaMMBI € IOMOIIBIO BBIOPAHHOM CHCTEMbI MPOrPAMMHPOBAHHS, TECTHPORAHHE.

AHanaus aaropuTMos JicHcTeHit poGoros. Menbrranne Mexannsma pobota, oTnajaka mpo-
rpaMMBl vipasieHus poborom Bimsuue ommGoK H3MepeHHH M BBIMHCICHHH Ha BHITIOJHECHHE
alrOpHTMOB YIIPaBieHHa poGoToM.

MO/1YJIb 3. «PoboToTeXHHKA B CI0KHBIC ABTOMOOHILHbIE CHCTeMBD (24 uacoB)

ABTOHOMHBIE JBHKYLIHCCS PoOOTEL VICHONHHTENbHEIE YCTPORCTBA, JaTyuky. CHcrema
koman pobota. Koncrpyuposanne pobora. MoxenupoBanue poGoTa napoif: HCIONHKHTEIb KO-
MaH/1 M YCTpoHCTBO yiipasienns, Py4dnoe H IporpaMMHoe YIIpaBlieHHe poGOTAMH.

Hcnbrranne Mexanusma DU(]U!ZL OTJIaJIKa [TporpaMmMel YITpaBJICHH DOﬁO'I‘UM.
Oﬁpa’maﬂ CBA3L: NMOTYYEHHE CUTHAIOB OT YILTPA3BYKOBOTO AATUHKA PaCCTOAHHM,

[Tpumepnl poOOTH3HPOBAHHBIX CHCTEM (aBTOHOMHAA CHCTEMA YIIPABJICHHS TPAHCIOPT-
HBIM CPe/ICTBOM ).



Peanmsanus AJITOPHTMA «CUTHAILI TAPKTPOHHKAY,

[Mownvanue npunnmna paboThl yIBTPAa3BYKOBOrO JATYHKA 33 CUeT OTpakeHHs BOJIH H
YMEHHE NIPOrpaMMHPOBATE JIATHHK Ha ONPe/e/IeHHe PACCTONHHUSL.

OcBoeHHE MATEMAaTHYECKHX IPOrPAMMHBIX G10KOB | byuxunii.

OcBoeHne BO3IMOKHOCTH flepeHoca TOKas3anuil ¢ 0JIHOro GioKa B JApYrof uepes kasa
nepeaayy JaHHbIX.

Buickassipanus. [TpocTbie H cI0KHBIE BHICKA3HIBAHAL. Huarpammer Diinepa-Benna. Jlo-
FMYECKNE 3HAYeHWs BbICKasbiBanui. Jlorumyeckue seipakenus. Jloruueckue OMEPaNHu: «H»
(KOHBIOHKLIHSA, JOTHYECKOE YMHOKEHHE)., WIH» (IH3LIOHKIHA. JIOrHUECKOe CIIOKCHHE), «HE»
(1ornyeckoe otpuuanue). [Ipasuna sanucH mornueckmx BpipaskeHuit. [lpuopurersl nornveckux
OnepaLHii.

Henonb3osanne 6110Ka JTOruKE B cOYETaHHH ¢ GIOKOM NEPCKITIOYEHN S,

[IpuMeneHHe coYeTanns HeCKOMBKUX JaTIHKOB s 3aIyCKa TPOrpaMMBl MEKPOKOMITE-
torepa EV3.
Oneparop npuceansanus. | Ipeictasiense o CIPYKTYpax JMaHHBIX.

Koncrantsr u nepemennsie. [lepeMennasn: nms u 3uavenne. THIIDI NEPEMEHHBIX: LieJbIe,
BCHICCTBEHHBIE, CHMBOJIBHBIE, CTPOKOBBIE, JIOTHYECKHE.

Koucrpykumust «setsienney. ¥ enopumiit OMEparop: MO/JHAA H HENIOJIHASA (POPMBI.

BbUToTHEHHE M HEBBINOIHEHHS YCIOBHS (MCTHHHOCTD M JIOKHOCTS BbICKA3LIBAHHA ).
IlpocThbie 1 cocTaBHbIE VCIOBHS. 34IIHCh COCTABHBIX VCI0BUH,

AJITOPUTMHYECKHH SI3BIK, A3BIK ITPOrpaMMHPOBaHua. CHCTEMBI NpOrpaMMHpOBaHui. 3a-
ITHCH ANTOPUTMHYECKUX KOHCTPYKIHMHA B BLIODAHHOM A3bIKE TPOrPAMMHEPOBAHHS,

Henonbsopanne Gi10ka nepeMeHHBIX Ui XpaHeHus HH(OpPMAIHH. Paspabotka mHoOro-
YPOBHEBbIX nporpamy. [oanporpamma.

Koncrantel u nepemennbic. |lepemernas: ums u 3uavenne. THNBI MepeMEHHBIX: Helble,
BCUICCTBCHHBIC, CHMBOJIBHBIE, CTPOKOBEIE, Jloruyeckne. Tabnuunbie Benuunnn (Maccupsl), Og-
HOMEPHbBIE MacCHBbl. JIByMepHBIC MACCHBEL

Henonesoranne 6:10ka nepevennbix s xpanenns undopmauun. Henonssosanne 61oka
omnepauui Haj MacCUBaMHU.

Ilporpammuoe ynpapieHne caMoaBHKymuMes poGotoM. [lonsTe 06 Hranax pazpabot-
KH NPOTpamMM H TIPHEMaX OTI4AKH IPOrpaMM.

KommeioTep., nomy4aromuii curHaist 0T UHQPOBBIX JATYHKOB B XOle HAGMIONEHHI H
IKCICPHMENTOB. H YIPABJIAIOMNH peaibHBIMK (B TOM YHCIIC ABHIKYLIHMECS) YCTPOHCTBAMH.
Cocras/ieHHe aITOPUTMOB H NPOrPAMM 10 YIPARIEHHIO HCIIOIHHTE SAMH,

Iousrie 06 sranax pa3paGoTku IpOrpaMM: cocTarieHne TpeGoBauil K [pOrpaMMe, BbI-
Gop anropuT™a H €ro peanH3alus B BH/A€ MPOTPAMMBI Ha BEIOPAHHOM &IrOPHTMHYECKOM S3BIKE,
OTJ1JIKa NPOrPAMMEI ¢ TIOMOLIBIO BLIOPaHHON CHCTEMBI TPOrPaMMHPOBAHHS, TECTHPOBAHHKE.



AHaTH3 anrOpPHTMOB JeHcTBHI poGoTos. Mcnbitanne Mexanusma po0ota, oTiajika 1npo-
rpaMMbl ynpas/ieHus poSoTom Brusnaue omuOOK M3MEpeHHH M BBIMHCICHHH Ha BENIQTHCHHE
ANTOPUTMOB YIpaBJICHHA poOOTOM.

5. KOHTPOJ/IbHO-OMEHOYHBIE CPEACTBA

OueHKa noa pyKoBOACTBOM YUHTEs

PazpuTue Harkikor yyamiuxcs B ﬂﬁ."!a.CTPF CCTECTREHHBIX HAVK, HHXKEHCPHOTO WCKVCCTRA

H KOMITBIOTCPHOT O MBIHETCHIA T

VOT BPOMCHH H B3I * 1eTaroron. TaxK ke Kax i

B HUKIIC [[POCKTHPOBAHHA, ¢ MVHGIHCCH JIOUKHL] OHHMATL, 9TO HeMiada ABJIHCTCH HucThio

HPOHECCa. OUCHRA JIOJBKHA ABIT LA J113 [THX HO FOHTITHKOM OOPATHOH CBASH. KOT

OPLs TIOACHACT.

UTO 0N CICKUTH  NOPOIHO B UT0 TpeOVeT IO I CIObIDIN IHpodiesso-
OPI!CH'! }1[’3\‘!%{1}5”0'\: UG"\"‘R‘HHQ A TOUASTCA T2 B [IOITBSRIRICHHH veHleNad HUIH HL.’} GIAE. _E L‘C. i
COCTORIE B TOM, 4 Iﬂ'ﬁhl JKTHBHO : HUHTHLCH, TOCTOHH OFIH I ATeCd HA HAICH 1 OpoBLpATH HX Hd

HPUARTHRS.

OGecTIeURATL OOPATHVIO T, CROH HABLIRIL

~rer T - v T - TIRFIAT 417 1 e T TN 2R
MOIKHO TTO-PAZHOMY, BOT HPHMEPLL KiTel HilTh. OUIHOBLIBAACDH

Ha CIC/IVEOLICM .
o HaO TR ICHHC 30 TTORBSTICHIICM, PEARITHANMI 1T CTPATCTHAND VUAIHHXCA,

o OOUICHHC ¢ YURUIIKAMIT & SO HX PACCVITI

HOUKOIBRY VUALIHCCS PLoe ol B [PVILAN, o0

JTHVIO CBAZE MOWKHO HPCTOCTUB. ]

Ha YPOBHC I'PYHIILL TAK 0 1 HHTITBE T ILHOM VPOoBHe.

Kareropin Hab. roxeinms

[Tpuneph! TaKHX KUTETo)|

TCTARJICHDBL! HITARS,

Fle:th THN KQrCTopuil 38R BoMac et B TOM. FTI0061 HOMOML YURIIIMES QCMBIC. Ui Th B Co-

0. 8 4TO MOLIH OBl CIelIaTh

OTBCTCTBHE © }"ICGIH)!NTH [CTAME. C© HeM O CTIPABHIIECD XOPO

avuure, VUCHIKH JTOMKHL] OTMETHTL 3HauKoM X cpoli yporedh Aoctiennii (Opousa. cepebpo.
SOJ0T0 HAH IAATHHA). Bbl T50KC MOKCTC HCIOAL30BR b KATCTOPHH JLE COOCTBCHHOIT OLCHKH

]TJ!.-‘O I'BT VEEGHIHNCSH.

OneHra NaBbIKOB MPOCK THPOBAHEH



MaTrepunaabHo-Texunueckoe oGecnieyenue IIporpamMmmaol

st obecrieuenus ydeGHOro mnpouecca B COOTBETCTBHH ¢ IIporpammoii
HEoOX0MMO:

— y4eOHbiii kabuHer, 00OpYHOBaHHEI B COOTBETCTBHM C CaHWTAPHO-
THTHEHUYIECKUMHU TpeOOBaHUAMK Ha 15 yUeHHYECKHMX MECT;

— HOYTOYK, C YCTaHOBJEHHLIM NMPOIrpaMMHLIM obecrieuenuem mwisi LEGO
EV3 (15 xommbrioTepoB M KOMIIbIOTEp IIpemojaBaresisi), s
MpOrpaMMHUPOBaHUs POOOTOTEXHHYECKUX CPEACTB, IPOrPAMMUPOBAHUS
KOHTPOJIJIEPOB  KOHCTPYKTOPOB, HACTPOHKH CaMUX KOHCTPYKTOPOB,
OTJIaKH [porpamMM, IIpOBEpKa COBMECTHOH paboTocriocoOHOCTH
NpOrpaMMHOTO MPOJIYKTa U MOJ1yJIeH KOHCTPYKTOPOB;

— CTOJBI AN McnbITanui poboros (pasmep 2000x4000 mm);

— HrPOBbIE NOJIS, OKPAIleHHbIE BHYTPH B YePHBIH 1BeT (pa3mep 2340x1140
MM, BEICOTa OOPTHKOB — 90 MM);

— JIMCTBI BATMAHA /U1 HAHECEHHSI TPACCHI U IPETATCTBUH, YepHas ¥ [BETHAs
W30JIILMOHHBIC JIEHTBI PasHOil IUMPUHBI, CKOTY, JBOMHON CKOTH,
HOMKHUIIBL;

— Habop koHcTpykTopoB LEGO MINDSTORMS Education EV3;

— nporpaMmmHoe obecriedenne LEGO.

CHHUCOK JIMTEPATYPBI

Cnucok HTepaTyphl, HCNMOAL3yeMblil npu Hanucanun [porpaMmet

1. 3nakazoB A.C. Ypoku Jlero-KoHCTpYHpOBaHHsS B INKOJE: METOMYECKOE

nocooue/ A.C. 3naxasos, [ A. ['opukos, C.I'. IlleBanmuna. — M.: BUHOM.
Jlaboparopus 3uanuii, 2011, — 120 c.

2. Komocos /I.I'. IlepBblii mar B poboToTexXHUKY. [IpakTHKyM ist 5-6 kiaccos/
A.I'. Konocos. — M.: BUHOM. JlaGoparopwust 3Hanmit, 2012 — 292 c.

3. Oscanuukas JLIO. Anroputwmbl u nporpammsl aswkenuss poGora Lego
Mindstorms EV3 no sunuu / JLIO. Osecauuuxas, JL.H. Oscsummxuii,
A J1. Oscauuukuii. —-M.: Uznatenserso «ITepor, 2015. — 168c.

4. Oscanunkas JLIO. Kypc nporpammuposanust po6ora Lego Mindstorms EV3
B cpene EV3: ocHOBHBIE NOAXObl, NpPaKTUUECKHE MPUMEPHI, CEKPEThI
macrepctsa / JLIO. Oeauuuxas, JI.H. Oscanuuxuii, A.JI. OBCSHULKUN, —
Yensbuuck: UI1 Makotun 1.B., 2014. - 204c.
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JVIEKTPOHHBIE pecypebl

1. Lego Mindstorms: Cosnasaiite 1 fiporpamMMupylte poGOTOB M0 Balemy
KelaHuro. PykoBoncTBo monb3oBaTess: [Dnexkrponusiit pecypc]. URL:
http://www.mindstorms.ru/img/file/8547 Mi ndstorms.pdf. ([ata

obpawenus: 19.08.2018)

2. Pobor LEGO MINDSTORMS EV3 u NXT HWHCTPYKUMH: [DNeKTpOHHbL
pecypc]. URL: http://www.prorobot.ru/lego.php. (Jata  obpauenus:

19.08.2018).

3. LEGO  Education  Solutions: [DstexTpornbiii  pecype].  URL:

http://www.lego.com/education/. (Jlara oOpaienus: 19.08.2018).

4. MexyHapoaHble COCTA3AHUA POOOTOR: [ANEKTNOHHNE. Hemsnea L, JIPT -
http://wroboto.ru/. ([lata obpatuenns: 19.08.2018).

5. PoboKuy6. TpakTuueckas poGororexmika: [Dnextponsiit pecype]. URL:

http://www.roboclub.ru. (JlaTa oOpauierus: 19.08.2018).

6. Caiit HMHcTUTyTa HOBBIX TexXHOJIOrUL/ [lepsoPoGor LEGO WeDo:

[OnexTpoHHbIi pecype]. URL: http:f’/www.int—edu.1-u/content/laboratoriva—
robototehniki. (Jata o6paruenus: 19.08.2018).

Hopmarueno-npasogbie JNOKYMEHTbI

Metoanueckue PEKOMEeHaalu 110 HPOCKTHPOBAHHKD  JOIOJIHUTEJIbHbIX
OOLIEPA3BUBAIOIMX MPOrPaMM  (BKITIOtAs Pa3sHOYPOBHEBbIE IPOIPaMMEI). /
[Tpunoxenne x nucemy MumnucreperBa 06pa3zoBaHus u Hayku Poccuiickoii
©enepauuu Ne 09-3242 o1 18 HoAOpsa 2015 r.

. Ilpukas enapramenta obpasoBanms ropojia Mocksbl Ne 922 or 17.12.2014 r.

«O Mepax Mo pazBUTHIO AOMONHHTEILHOIO obpasoBanusi aereil B 2014-2015
yuebHOM romy» (B penakumuu ot 07.08.2015 r. No 1308, ot 08.09.2015 r. Ne
2074, o1 30.08.2016 . Ne 1035, 0T 31.01.2017 1. Ne 30).
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