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MoacHuTenbHaa 3anuUcKa

CeroaHst NOTPebHOCTb B NPOrpaMMMUPOBaHUM poBOTOB CTaNia TakoM Xe NOBCeAHEBHOM 3a-
[ayeit Ans NpOABKMHYTOrO Y4Yallerocs, Kak pelleHne 3aaad no MaTeMaTuKe UW BbiMOJIHEHWUE
YMpaXHEHUN MO PycCKoMy $i3biky. CyLleCTBYtOLIME Cpeabl MPOrpaMMUPOBAHMSI, KaK JIOKasb-
Hble, TaK ¥ BUPTYasIbHbIE, CAYXAT XOPOLIMM UHCTPYMEHTApUEM ANS TOro, YTO6bI Hay4UTbCS
MporpamMMUpoBaTb Po60TOB. XOTS NpaBUbHEE CKA3aTb He PO6OTOB, @ KOHTPO/EPbI, KOTOPLIE
ynpaBnsoT poboTamu. Ho «po60T» — NoHATUE BONEE WMPOKOE, YEM Mbl MPUBBIKIN CYUATATD.

CnpaBoOYHUK!

Po6ot — 3TO0 Nt060€e 3NEKTPOHHOE YCTPOMCTBO, YNPaBAsieMOE KOHTPOJINIEPOM, KOTO-
PbI HYXXHO COOTBETCTBYIOLLMM 06pa3oM 3anporpaMMmUpoBaTh.

Ans Toro 4Tobbl 3anporpaMMmnpoBaTb poboTa, CHayana HeobxoanmMo chopMMpoBaThb Yy yya-
LLerocst OCHOBbI aNTOPUTMUYECKOTO MbILLIEHMS. 1151 pelieHns 3TOM 3a4aum Jlyyle BCEro noa-
X0AMT nonynspHas cpeaa Scratch ¢ rpadmyeckum nHTepdelicom (http://scratch.mit.edu),
KOTOpasi HarnsAHa M NpocTa 1, YTo HEManoBaXHo, becnnaTHa. B 3Ton cpese MoXxHO paboTaThb
KaK B PEXMMe OHMaiH (NpsSMO Ha caliTe), Tak W NoKanbHO, YCTaHOBMB peaakTop Scratch Ha
ceovi MK. 3To N03BOUT Hay4MTb 0ByYaloLWMXCS NPOrpaMMMUpoBaTh (Co34aBaThb) MIPOBbLIE NPO-
rpaMMbl U TEM CaMbIM NONYUYUTb KOUEBbIE HABbIKW NPOrpaMMUPOBaHUsSt Ha 3TOM A13blKe, KOTO-
pble B AanbHelLeM NoHaaobsaTcs Ans nporpaMMMpoBaHus poboToB.

Ha cneaytoulem atane, B 3aBUCUMMOCTM OT y4eOHbIX NAaHOB 1 060pyA0BaHNS, MOXKHO Haum-
HaTb MPOrpaMMMPOBaTb YXe KOHKPETHble YCTPOWCTBA, Kak BUPTyasibHble, Tak WU peasbHble,
B YaCTHOCTW PO60TOB MM 3NEKTPOHHbIE YCTPOMUCTBA (HAaNpUMeEp, <YMHbI JOM»).

CaMbIit NpocTon cnocob 3anporpammupoBaTb poboTa B Scratch onucaH Ha caitTe https://
vr.vex.com («BupTyanbHble poboTbl VEX»), KOTOPbIN Takxxe 6ecnnateH. 34ech Nofb3oBaTeNb
MO3HAKOMMUTCS C AaTuMKaMy M PaClUMPEHHBbIMW ONUMSMU ABUMXEHWS. TIpeacTaBNeHHbIN Ha 3TOM
WHTEpPHeT-pecypce Habop 3aaaHui (MrpoBbIX NONEN UK KapT) ansg poboTa yxe A0CTaTOYHO
LWMPOK N MOXET aKTMBHO MCMOMb30BaTbCs B y4ebHOM npoLecce.

MporpamMMHas cpega Scratch aBnseTcs yHMBepcanbHOW ANS NporpaMMMUPOBAHUS MHOMUX
obpazoBaTesibHbIX pOBOTOTEXHUYECKUX CUCTEM (KOHCTPYKTOPOB), M NO3TOMY Bbibop becnnart-
Hon nnaTdopmbl VEXcode VR 06ycnoBneH MMEHHO 3TUMM hakTopaMu.

CnpaBoOYHUK!

[nsi coBepLUEHCTBOBaHNS HaBbIkOB paboTsl CO Scratch MOXHO MCnonb3oBaTh cleay-
lowme peanbHble 0b6pa3oBaTesbHble poboTOTEXHUYECKNE CUCTEMBI (KOHCTPYKTOPbI).
1. Undposas nabopatopus wkonbHuka «TeTpa»: https://amperka.ru/product/
tetra-kit.

2. Pobonnatdopma «Po660»: https://robbo.ru.

3. Modkit for VEX: http://vex.examen-technolab.ru/vexiq/igprogrammirovanie.

4, Lego Education Spike: https://education.lego.com/ru-ru/products/-lego-
education-spike-prime/45678# spike%E2%84%A2-prime.

MoayepkHéM, 4YTO MHOrMe npoussoauTenn pobototexHnyeckunx cuctem (VEX, «PoboTtpek»
W Np.) TaK UAW MHaYe UCNoMb3YIoT B CBOMX pefaKTopax Koga NporpaMMMpoBaHmne KOHTpossie-
pOB C MOMOLLbIO rpaduyeckmnx 610KOB Mo aHanorum co Scratch. 3To ynpolaeTt nepexos yxe
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Ha «B3pOC/I0e» MPOrpaMMMpPOBaHME Ha ApYrux sA3blkax, valle Bcero Ha sa3bike Cu. Bo MHOrmx
cuctemax nepexog Scratch — Cv npoucxogut aBToMaTUYecku, T. . MporpaMMma, HanvucaHHas
B Scratch, aBTomaTnueckn nepesoantcs B Cu, 1 Haobopor.

Mocne Toro kak oby4atoLmecs 0CBOSIT NPorpaMMMpoBaHue Ha Scratch, MOXKHO nepexo-
[AVTb K NPOrpaMMMUPOBAHMIO Ha APYruX f3blkax, Kak Oblno yxe cka3aHo Bbile, npexzae BCero,
Ha A3blK CW, TaK KaK OH SIBNSIETCS OCHOBHLIM A/11 MPOrpaMMMpPOBaHNS KOHTPOJIIEPOB, B Nep-
BYt0 o4epeab Arduino. B 3TOM cnydyae MOXeT noMoyb BecnnatHas cpefa OHNanH-MoAennpo-
BaHus Tinkercad (http://tinkercad.com).

Uenb n 3apaum

Llenb nporpammbl  «lporpammupoBaHmMe poboTos»: pPa3BUTUE aANrOPUTMUYECKOIO
MbILLUNEHNUA o6yqa+oumxc;4, MX TBOPYECKUX CI'I0C06H0CTEI7I, dHANMUTUYECKUX N NOTUYECKUX KOM-
neTeHUWN, a Takxe NponeaeBTMKa ByayLero U3y4yeHnst NporpaMMMpoBaHns poboToB Ha 04 -
HOM N3 COBPEMEHHbIX A3bIKOB.

Ans dopMupoBaHus MOCTaBNEHHON Lienu NAaHUPYETCA AOCTUMXKEHWE CneayowWwnx pesynab-
TaToB.

JINYHOCTHbIE pe3yabTaThl:

+ pa3BMTUE NPOCTPAHCTBEHHOIO BOOOPaXEHMS], TOFMYECKOr0 M BU3YasibHOTO MbILEHNS,
HabNl0AaTeNbHOCTHU, KPEAaTUBHOCTY;

+ pa3BUTUE MENKON MOTOPUKM pPYK;

+ opMMUpOBaHMEe NEePBOHAYabHbIX NPEeACTaBEHMIA O Npodeccusix, B KOTOPbIX MHPOPMa-
LMOHHbIE TEXHOMOMMW UrpatoT BEAYLUYIO POfb;

+ BOCMUTaHWE MHTEpeca K MH(MOPMALMOHHON M KOMMYHUKALMOHHOW AeSTENbHOCT!.

MeTtanpegmeTHble pe3ynbTaTtbl:

+ opMUpOBaHME anroOpUTMUUYECKOrO MBILIEHWS Yepe3 COCTABNEHNE aifOPUTMOB B KOM-
nbtoTepHoi cpeae VEXcode VR;

+ OBflafeHne cnocobamu NNAHUPOBAHWUS U OpraHU3aLMKM TBOPUYECKON AESTENbHOCTU.

MpepmeTHble pe3y/ibTaTthbl:

+ 03HAKOMJ/IEHMEe C OCHOBaMM POBOTOTEXHUKM C MOMOLLbIO YHMBEPCANbHOW POBOTOTEXHM -
yeckon nnatdopmbl VEXcode VR mnu aHanornyHow en (BUpTYanbHOW UK peanbHON);

+ CMUCTEMATU3aLMs 3HaHWI NO TeMe «ANrOpUTMbI» Ha NpuMepe paboTbl NPOrpaMMHON Cpe-
Abl Scratch ¢ ucnonb3oBaHnemM 6n0K-CxeM NPOrpaMMHbIX 610K0B;

+ OBNajeHWe yMeHUsMU W HaBblkamMu npu pabote ¢ NnathopMon (KOHCTPYKTOPOM), Npuob-
peTeHne OMnbiTa NPaKTUYECKOW AEATENIbHOCTU MO CO3AaHMI0 aBTOMATM3UPOBAHHbIX CH-
CTEM ynpaBfeHus, None3HbIX 415 Yenoseka u obLecTsa;

+ 3HAKOMCTBO C 3aKOHaMW peasibHoro M1pa;

+ OB/IAAi€HWE YMEHMEM NPUMEHSATb TEOPETUYECKME 3HAHWS Ha MPaKTUKE;

* YCBOEHME 3HaHMI O ponM aBTOMATM3MPOBAHHbIX CUCTEM ynpaBneHus B npeobpa3oBaHnm
OKpYy>karoLero mupa.

Mpu paboTe ¢ nnatdopmoit VEXcode VR peluatoTcst cneaytowme 0CHOBHbIE 3agaun.

NMo3HaBaTeNbHblIE 3agauun:

+ HavaNbHOEe 0CBOEHME KOMMbIOTEPHOW cpeabl Scratch B kayecTBe MHCTPYMEHTa Ans npo-
rpaMMmMpoBaHus poboToB;

+ cucTeMaTm3aums M 0606LieHne 3HaHUM Mo TeMe «ANrOPUTMbI» B XOA€ CO34aHUs ynpaBs-
NALWKUX Nporpamm B cpeae Scratch;
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+ CO3/aHM1e 33aBEPLUEHHBIX MPOEKTOB C UCMOMb30BAHUEM OCBOEHHBIX HABbIKOB CTPYKTYpPHO-
ro NporpaMMUpPOBaHUS.

PerynﬂTMBHble 3a4a4n:

+ (hOpMMPOBAHNE HABbLIKOB MIAHUPOBaHUSI — ONpPeAeNeHns Nocnea0BaTENbHOCTM NPOMe-
XXYTOYHBIX Liefie ¢ YYETOM KOHEYHOro pe3ynbTaTa;

« OCBOEHMWEe CnocoboB KOHTPONA B (POpPMe COMOCTaBMIEHMS Cnocoba AENCTBUS U ero pe-
3ynbTaTa C 3aAaHHbIM 06pasLoM C LeNbio 06HapYXEHWSt OTIMYMIA OT 3TasloHa.

KOMMyHVIKaTMBHbIe 3agauu:
+ (opmupoBaHue ymeHns pabotaTb Haa NPOEKTOM B KOMaHAE;
+ OBNAAEHMEM yMeHMeEM 3(DPEKTMBHO pacnpeaenstb 06s3aHHOCTW.

Bo3pact obyualowmxca, yyacTBylowmx B peanmsaumm nporpammbl: /—14 nert.

YposeHb ocBoeHua: NPorpaMma sBsieTcst obliepasBmBatoLlei (6a30BbI YPOBEHDL), HE
TpebyeT npeaBapuTENbHbIX 3HAHUN U BXOAHOTO TECTUPOBAHMS.

Pexum 3aHATMIA: 3aHATUSA MPOBOAATCA B rpynnax Ao 12 yenosek, NPOAO/HKUTENBHOCTb
OQHOrO0 3aHATUA — 45 MUHYT.

Cpoku peanusaymm: 06LLas NPOACIKUTENBHOCTb NPOrpamMMbl — 36 YacoB.

HopmaTtusHas 6a3a

KoHcTutyums Poccuiickont ®eaepaumu (NpuHaTa BCEHApPOAHbLIM ronocoBaHmem 12.12,1993
C M3MeHeHUsIMW, 0106peHHbIMK B X0Ae obLepoccuinckoro ronocosanus 01.07.2020). —
URL: http://www.consultant.ru/document/cons doc LAW 28399/ (mata obpaiieHus:
10.03.2021).

depnepanbHbii 3akoH 0T 29.12.2012 N2 273-®3 (pea. ot 31.07.2020) «0O6 obpa3oBaHuu B
Poccuitickon ®enepauumn» (c u3M. 1 gon., BcTyn. B cuny ¢ 01.09.2020). — URL: http://www.
consultant.ru/document/cons doc LAW 140174 (naTa obpaiueHus: 28.09.2020).

MacnopT HaumoHanbHOro npoekTa «Obpa3oBanHune» (yTBepXAéH npesnanymom CoseTa npu
Mpe3ungeHte PO no cTpaTernyeckoMy pasBUTUIO U HALMOHANbHLIM MpOeKTaM, MPOTOKON OT
24.12.2018 N9 16). — URL: http://www.consultant.ru/document/cons doc LAW 319308/
(pata obpawenuns: 10.03.2021).

FocynapcTBeHHas nporpamma Poccuickon ®epepaumn «Pa3sutne obpasoBaHus» (yTBep-
XAeHa nocTaHoBneHuneM lNpasuTenbctBa PO o1 26.12.2017 N2 1642 (pea. ot 22.02.2021) «06
YyTBEPXAEHUM FOCYAAPCTBEHHOW nporpaMmmbl Poccuinckon ®epepaumn «Pa3sutue obpasosa-
Husa»). — URL: http://www.consultant.ru/document/cons doc LAW 286474/ (aata 06-
pawenuns: 10.03.2021).

CrpaTterus pa3sutusa BocnutaHust B Poccumnckon ®egepaummn Ha nepmog Ao 2025 roga
(yTBepxaeHa pacriopsbkeHnem lNpasutensctea PO ot 29.05.2015 N2 996-p «06 yTBepxaeHun
CrpaTterun pa3suTus BocnuTauusa B Poccuiickon ®epepaumn Ha nepuoa ao 2025 roga»). —
URL: http://www.consultant.ru/document/cons doc LAW 180402/ (aaTa obpaiieHus:
10.03.2021).

MpodeccnoHanbHbiv cTaHaapT «Meaaror (negarornyeckas AeATENbHOCTb B AOWKObHOM,
HayanbHOM 0bLleM, OCHOBHOM o0bLieM, cpeaHeM obuem obpaszosaHuu), (BocnuTaTesb, yuu-
Tenb)» (pea. ot 16.06.2019) (npuka3 MuHMCTEpCTBa TpyAa W coumanbHom 3awwmTtel PO ot 18 ok-
T96ps 2013 r. NQ 544H, C M3MeHEHMAMU, BHECEHHLIMW NpUKa3oM MuHUCTepCTBa Tpyaa M cousa-
WwmTbl PO o1 25 aekabps 2014 r. N2 1115H n ot 5 aBrycta 2016 r. N 422H). — URL: http://
www.consultant.ru/document/cons doc LAW 155553/ (nata obpawenms: 10.03.2021).
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MpodeccnoHanbHbin cTaHaapT «[legaror AONOMHATENBHOrO 0bpa3oBaHuUs AeTel M B3pOC-
nbix» (Npuka3 MUHUCTEpCTBa Tpyaa U counanbHom 3awmTbl PO ot 5 mas 2018 r. N2 298H «06
yTBEPXAEHUM NPOdECCMOHANBHOMO CTaHaapTa «leaaror 4ONONHWUTENBHOrO 06pa3oBaHNs ae-
Ten u B3pocnbix»). — URL: https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/
index.php?ELEMENT ID=48583 (aaTa obpawexus: 10.03.2021).

depnepanbHbii rOCyAapCTBEHHbBIN 06pa3oBaTeNbHbI CTaHAAPT OCHOBHOMO 06Liero obpaso-
BaHMsA (YTBEPXAEH NpuKa3oM MuHucTepcTBa 06pa30BaHust M Hayku Poccuinckon Geaepaumnm
ot 17 pekabps 2010 r. N2 1897) (pea. 21.12.2020). — URL: https://fgos.ru (aaTta obpalyeHus:
10.03.2021).

depnepanbHbl rOCyAapCTBEHHbIN 006pa30BaTeNbHbIN CTaHAAPT CpeaHero obulero obpaso-
BaHMsA (YTBEPXAEH NpuKa3oM MuHMcTepcTBa 06pa30BaHust M Hayku Poccuinckon deaepaumnm
ot 17 masa 2012 r. N2 413) (pea. 11.12.2020). — URL: https://fgos.ru (aata obpalueHus:
10.03.2021).

MeToanyeckne pekoMeHaaumun no Co3AaHuio M PYHKLUMOHMPOBAHMIO AETCKUX TEXHOoMap-
koB «KBaHTOpWMyM» Ha 6a3e 06Lie0bpa3oBaTe/ibHbIX OpraHu3aLmin (YTBEPXAEHbI pacropsixe-
H1eM MuHUCTepCTBa NpoceeLleHnst Poccuickon ®eaepaumm ot 12 sHBaps 2021 r. N2 P-4). —
URL: http://www.consultant.ru/document/cons doc LAW 374695/ (pnata obpalieHus:
10.03.2021).

MeToanyeckne pekoMeHaauum no co3haHuio U GhyHKLUMOHMPOBAHUIO LLEHTPOB LMGPOBOro
obpazoBaHus «IT-ky6» (yTBEpXAEHbI pacnopsikeHneM MUHUCTEPCTBA NPOCBeLLeHns Poccuid-
ckoit ®epepaumm ot 12 auBapsa 2021 r. N9 P-5). — URL: http://www.consultant.ru/
document/cons doc LAW 374572/ (naTa obpaiueHuns: 10.03.2021).

MeToanyeckne pekoMeHAauum no co3aaHunio 1 QyHKLMOHMPOBaHMIO B 06Leobpa3oBaTeib-
HbIX OpraHM3aLmsX, pacrnonoXeHHbIX B CEIbCKOM MECTHOCTM M ManblX ropoaax, LeHTpoB 06-
Pa30BaHWS €CTECTBEHHO-HAyYHOM M TEXHONIOrMYECKON HanpaBfieHHOCTel («To4ka pocTa»)
(yTBEpXAEHbI pacnopsbkeHMeM MuHMCTepcTBa npocselleHnst Poccuickoin depepaumn oT
12 gaHBapsa 2021 r. N2 P-6). — URL: http://www.consultant.ru/document/cons doc
LAW 374694/ (naTa obpawienns: 10.03.2021).

OCHOBHbIE NMOHATUA U TepMMUHDbI

Anroputm — 3TO KOHEYHOE TOYHOE NpeanuncaHne AeUCTBui, KOTopble Heo6XoaNMO Bbl-
MOMHUTL ANS peLleHns NOCTaBIEeHHOW 3a4aun.

WUcnonHutenb anroputma — 3TO HEKOTOPbIA 0ObEKT (TEXHMYECKOE YCTPONCTBO, PObOT,
aBTOMAT), CNOCOOHBIN BLIMOMHATL ONPeAeNéHHbIN Habop KOMaHA anropuTMa.

Po6oT — 3TO MCNOJIHUTESNb anropmuTMa, copMyIMPOBAHHOIO Ha O4HOM U3 A3bIKOB MNpo-
rpaMMMpOBaHUS.

Cpega Scratch — 3TO cpefia NporpaMMMpoBaHus B BUuae rpaduyeckmnx 6,10K0B, ONUChI-
BalOLWMX KOMaHAbl UCMOSTHUTESIIO anropuTma.

Tpancmucema — 3TO rpynna KoMaHa cpeapbl Scratch, 3agatolwmx pasnuyHble BUAbl ABUXe-
HWUIM UCNONHUTENS anropuTMa.

Jatumk — 3TO CPEACTBO M3MEPEHMUI, NpeAHa3HaYeHHoe A/1st BbipaboTKM cuMrHana usmepu-
TenbHON nHdopMaumn B opme, yaobHoW ans nepeaayun, AanbHeiiwero npeobpasoBaHus, 06-
paboTkn U (MNKM) XpaHEeHWs, HO He MOAAAIOWENCS HEMOCPEACTBEHHOMY BOCMPUATUMIO Habnoaa-
Tenem.

[laTunKyn, BbINONHEHHbIE HA OCHOBE 3/IEKTPOHHOW TEXHWMKM, HA3bIBAKOTCS 3N1EKTPOHHbIMMU
patunkamm. OTAENbHO B3AThIA AaTUMK MOXKET 6bITb NpefHa3HaueH ans uaMepeHus (KOHTpo-

6 B conepxaHue
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NMPOrPAMMUUPOBAHUE POBOTOB OBPA30BAHMA AETEM «IT-KYB» I
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ns) 1 npeobpasoBaHMs 04HOW HU3MYECKON BEIMUUHBI UM OAHOBPEMEHHO HECKONbKUX (hU3K-
YeCKMX BEINYMH.

NepemenHas (B MMNEPaTUBHOM MPOrpamMMMpPOBaHUKM) — 3TO MOMMEHOBaHHas nnbo agpe-
cyeMas MHbIM CnocoboM 061acTb NaM[aTH, aapec KOTOPOM MOXHO MCMONb30BaTh AN OCYLLECT-
BIEHWSI AOCTYNa K AaHHbIM. B Takux si3blkax nepeMeHHas onpeaensieTcs Kak uMms, ¢ KOTopbiM
MOXeT OblTb CBA3AHO 3HaYeHWe, unu aaxe kak mecto (location) ans xpaHeHMs 3HaYeHus.

MUrposoe none — 3TO 3apaHee CKOHMUIYpMpOBaHHAs MoLaaKa C 3a4aHusiMum 4ns po-
6oTa.

KoHconb skpaHa — 3TO CreLunanbHOE OKHO A1 BbIBOAA 3HAYEHMI U COOBLLEHUI B XOA€e
BbINOSIHEHMS pO6OTOM 3aAaHUIA Ha UFPOBOM TONE.

CTPYKTypupoBaHUe maTepuanos

ConepxaHue 0byyeHnst MOXeT BblTb NPeaCcTaBAeHO CNeay WM MOLYISIMU.
Moaynb 1. 3HakoMcTBO ¢ nnatdopmolt VEXcode VR.

Mogaynb 2. NporpammupoBaHne poboTa Ha nnatdopme.

Moaynb 3. aTtymku n obpaTtHas CBA3b.

Moaynb 4. Peanuzaums anroputMoB ABvxeHuns poboTa.

Mogaynb 5. TBOpYECKMI NPOEKT.

Moaynb 6. [lanbHenwee pa3suTye.

B conepxaHue 7
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OnuncaHmne maTepuasibHO-TEXHNUYECKOM
6a3bl ueHTpa undpposoro obpasoBaHunA
aeten «IT-Kyb6»

Ansa opraHuzaunm paboTbl «IT-ky6» B pacnopshkeHun «06 yTBepXXAEHUN METOANYECKMX
peKOMEeHAaUMn No co3d4aHuio M (YHKUMOHMPOBAHMIO LIEHTPOB LMdPOBOro 06pa3oBaHus
«IT-ky6» ot 12.02.2021 pekomeHayeTcs cneaylowee obopyanosaHue nabopatopuu:

+ HOyTByK — pabouyee MecTO npenoaaBaTens;

+ pabouee MecTo obyyatoulerocs;

¢+ XKECTKas, HEOTK/OYaeMasi KnaBuaTypa: Hanauuue;

+ pyCcKasi packnagka KnasuaTypbl: Hanuuue;

« JMaroHanb 3KpaHa: He MeHee 15,6 AtoiiMa;

« pa3pelleHne 3kpaHa: He MeHee 1920 x 1080 nukceneit;

+ KONMWUYECTBO siep npoueccopa: He MeHee 4;

+ KONMYeCTBO MOTOKOB: He MeHee §;

+ 6a3oBasi TakTOBas YacToTa npoleccopa: He MeHee 1 ITu;

+ MaKcuMasibHasg TaKToBas 4yacToTa npoueccopa: He MeHee 2,5 Tu;

+ Kel-naMsTb Npoueccopa: He MeHee 6 MbailT;

+ 06bEM YCTaHOB/MIEHHOM OnepaTUBHOM NaMsTW: He MeHee 8 I6aliT;

+ 06bEM NoaaepXxMBaeMomn onepaTUBHOW NaMsTH (AN BO3MOXXHOCTW paclUMpeHUs): He
MeHee 24 6anT;

« 06BbEM HakonuTens SSD: He MeHee 240 6anT;

+ BpeMsi aBTOHOMHOI paboTbl OT 6aTapen: He MeHee 6 Yacos;

+ BeC HoyTbyKa C YyCTaHOBNEHHBIM aKKyMynsTopoMm: He bonee 1,8 kr;

+ BHEWHUN uHTepdelic USB ctaHaapTa He Huxe 3.0: He MeHee TpEX CBOBOAHBLIX;

+ BHELWHNN nHTepdeiic LAN (ucnonb3oBaHune NepexoaHMKOB He NPeAyCMOTPEHO): Hanu-
yve;

* Hanuuue moaynen n HTepdencos (MCNonb3oBaHNE NEPEXOAHNKOB HE NpeayCMOTPEHO):
VGA, HDMI;

+ 6ecnpoBoaHas cea3b Wi-Fi: Hannume c noaaepxxko ctaHaapta IEEE 802.11n wnnm coBpe-
MEHHee;

+ Beb-kamepa: Hanuuve;

* MaHWUMYNATOP MbllWb: HANNYME;

+ NpefycTaHoB/IEHHas OnepaunoHHas CMCTEMa C rpadUyeckMM Nonb3oBaTeNbCKUM UHTEp-
dencom, obecneunsatowwasi paboTy pacnpocTpaHEHHbIX 0bpa3oBaTesbHbIX U 0bLiecu-
CTEMHbIX NMPWUMOXEHWIA: Hann4ue;

« MOY, Beb-kamepa, MHTEPaKTMBHbLIN MOHO60YHbIA AMCNNEN, ANAroHaNb KpaHa: He Me-
Hee 65 [I0MMOB, pa3pelleHne sKkpaHa: He MeHee 3840 x 2160 nukcenei, obopynoBaH-
Hble HaMosIbHON CTOMKOW.

8 B conepxaHue
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CETb LEHTPOB UA®POBOIO
OBPA3OBAHUWA OETEW «IT-KYB»

Katanor o6opyaosaHun

dyHKumMoHan obopyaosaHus

BHewHui BuA, o60pyaoBaHus

BupTyanbHas cpega nporpaMMmMpoBaHus pobo-
ToB VEXcode VR.

MpegHasHayeHa ans oTpaboTKM HaBbIKOB
nporpamMmmMpoBaHuns poboTos B cpeae Scratch
1 UCNONb3YETCS B AaNbHENLLEM NpU Nepexoae
Ha A3blKM NporpaMmMmnpoBaHust Python n C++

POBOTOTEXHUYECKMIA KOHCTPYKTOP C MpOrpamMMu-
PyEeMbIM KOHTPOIEPOM, KOMM/IEKTOM AaTUYMKOB
N pecypCHbIM HAabOPOM KOMMNEKTYIOLMX ANst
pa3paboTKN CI0XKHBIX MEXaTPOHHbIX CUCTEM

1 Moaeneii poboToB AN yuacTusi B poboToTex-
HMYECKMX COPEBHOBAHMUSIX.

MpeaHa3HayveH ans pa3paboTkn MOBUMbHBIX
pob0TOB 1 OpraHu3aumm yrnybnéHHom npakTu-
Ku1 nporpaMmmnpoBaHusi. lNporpamMmmupyeTcst

B pefakTope RobotC kak rpaduyeckumm 6no-
Kamu, TaK ¥ B TEKCTOBOM pexume. MoxeT u3y-
4aTbCA AWCTAHUMOHHO B cpeae «BupTyanbHble
MUPbI»

VEX V5 npeactaBnsieT cobon nsToe nokosieHne
06pa3oBaTesibHbIX PO6OTOTEXHUYECKUX CUCTEM,
pa3paboTaHHbIX ¢ 20-1€THAM OMbITOM UCMOb-
30BaHNs pobOTOTEXHUKM ANs 06yYeHns NpUHLM-
nam STEM. SnekTpoHuka V5 aBnseTca gocryn-
HOW, rMOKOMN M MOLLHOW, B HEW UCMONb3YHOTCS
CaMble COBpeMEeHHbIe TeXHOorum ans obecne-
YeHMs1 COOTBETCTBYIOWMX pe3y/bTaToB 0by4e-
HMsL.

MexaHunyeckas cuctema V5 BritoyaeT B cebs
YHUBEpCasibHble 3/1EMEHTbI, KOTOpble AenatoT
NPOEKTUPOBaHWUE AOCTYMHbIM ANS HAUMHAOLLMX
nosnb30BaTeNen, B TO e BpeMs NpefoCcTaBnss
OMbITHbIM pa3paboTunkam 6e3rpaHnyHbIE BO3-
MOXXHOCTW NPOEKTUPOBAHNS

B copepxanue




CETb LLEHTPOB LU®POBOTO
OBPA3OBAHWA AETEA «IT-KYE»

NMPOrPAMMHUPOBAHUE POBOTOB

OKoHYaHue

dyHKLMOHan obopyaoBaHus

BHewHu Bua o6opyposBaHus

Po6oT-MaHMNynaTop, pa3paboTaHHbIiA U Npo-
M3BOAMMBIV B POCcuM, NpeaHasHayveH anst
OCBOEHMS LLKONbHUKAMK U CTyAeHTaMU OCHOB
pO6OTOTEXHWKM M MOATOTOBKM K BHEAPEHWUIO
¥ nocneayoLeMy UCrnosb30BaHNo poboToB

B MPOMbILLIEHHOM NPOV3BOACTBE.

B kauecTse ynpasnsoLwero KOHTponnepa
npumeHsieTcs Arduino-coBMecTumas nnaTa,
OT/IMYHO 3apeKoMeHA0BaBLUasi Cebs B IHENKe
obpazoBaTenbHbIX HAbOPOB AN CTapLuero
LUKONBbHOMO BO3pacTa. bnarogaps Takomy
noaxoay AOCTUraeTcs MeToanyeckas 1 npo-
rpaMMHasl COBMECTMMOCTb C LUMPOKO pacrpo-
cTpaHéHHbiM M0 mBlock. OHo obnaaaet yHu-
KanbHbIMW 0COBEHHOCTSMK, MO3BOMSAOLLMMU
NpoAYKTMBHO paboTaTh C 0bpa3oBaTenbHbIM
poboToTexHMYeckuM obopyaoBaHueM. [JaHHoe
MO ocHoBaHoO Ha Scratch, Ho noaaep>xmBaeT
¥ NporpaMMmnpoBaHue Ha a3blike C, 4To cyLue-
CTBEHHO pacLUMPSIET BO3PaCTHbIE paMKKN ANs
06Yyy4atoLLMXCS, MHTEPECYIOLWMXCS NPOrpaMMm-
poBaHneM poboToB

Cepus Lego Mindstorms EV3 pa3paboTtaHa
cneumansHo ans obyyeHust aeten poboToTeXHM-
Ke B 06pa3oBaTe/ibHbIX OpraHn3aumsix, a Takxe
eCTecTBeHHbIM HaykaM — (u13nKe, MaTeMaTuke,
NHGopMaTUKe 1 TEXHONOMM.

OcHoy Habopa cocTaBnsieT MUKPOKOMMbOTEP
Mindstorms EV3 ¢ rpacduyeckmm gucnneem

¥ nopTamu Ans NoAKNoYeHns aatumnkos. Cepa-
LieM Habopa siBNSeTCs NporpaMMUpyeMBbIii
MMKpOKoMbtoTep EV3, ¢ MOMOLLbIO KOTOPOro
MOXXHO ynpaBnsiTb po60TOM, KOHTPONMPOBaTb
paboTy MOTOPOB M AATUMKOB, @ TaKXKe Nony4vaTb
AaHHbIe Ha KOMMNbIOTEP NOCPeACTBOM NPOTOKO-
nos Bluetooth n Wi-Fi.

Habopbl Lego Mindstorms EV3 obnagatot
BbICOKMM Y4eOHbIM MOTEHLUMANoM 1 MOryT bbiTb
MCNONb30BaHbl Npyn 06yyYeHUn 60bLINHCTBY
npeaMeToB eCTeCTBEHHO-HAY4YHOro umknia

ANS NOBbILWEHNS 3PPEKTUBHOCTH y4ebHOro
npouecca

10
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CETb LLEHTPOB LIWGPOBOTO
NMPOrPAMMWNPOBAHUE POBOTOB OBPA3OBAHMSA AETEA «IT-KYB»

[i]
A/

B nHdorpadvke, npuBeaEHHON HUXKe, NPeLACTaBeH BPEMEHHON psia NOCNEA0BATENIbHOMO
OCBOEHMS NporpaMMmnpoBaHns poboToB OT HAYaNbHOIO YPOBHS C MOMOLLbIO BUPTYanbHOro po-
60Ta [0 6onee CNOXHbIX YPOBHEH — C NOMOLbO husnyeckux pobotos VEX mnm um nopob-
HbIX.

BA30BbIN NPOABUHY ThIN WHXEHEPHbIW

[porpaMsmposasme
30-NpOTOTINPOBANNE
3D-nevams

UHdorpaduka 1. YPOBHU OCBOEHUS NPOrpaMMMPOBaHmMs po60TOB

B copepxanue 11
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NMpumepHana pabouyaa nporpamma
O OpraHu3sauum paborobi

NnaHunpyemble pe3ynbTaTbl OCBOEHUA Nporpammsl obyuyalowmmmcs

JINYHOCTHbIE pe3ynbTaThl:

* OCMbIC/IEHNE MOTUBOB CBOMX AEMCTBUIA MPU BbIMOMHEHWUN 33AaHUI C XXMU3HEHHBIMW CUTYa-
LmaMK;

+ Hayano npodeccMoHanbHOro CaMoonpeaeneHns, 03HaKoOMIeHNe C MUPOM NPoheccuii,
CBA3aHHbIX C UH(DOPMALIMOHHBIMU 1 KOMMYHUKALIMOHHBIMU TEXHOMOT UMM,

MeTtanpeameTHble pe3yibTaTbl

l. TexHONOrMYEeCKUit KOMMNOHEHT

PerynatusHblie YY/:

+ 0CBOEHWe cnocoboB pelleHns npobneM TBOPYECKOrO XapakTepa B XW3HEHHbIX CUTyauusx;

+ (hOpMUPOBaHME YMEHUI CTaBUTb LiESIb — CO3AaHNe TBOPYECKOM paboThbl, NaHUpOBaHue
OOCTMXXEHUSA 3TON Lenun, co3gaHne BCcrnoMoraTesibHbIX 3CKM30B B MpoLecce pa60Tb|;

¢+ OLUEeHMBaHWe UTOroBoro TBOPYECKOro nNnpoayKkta n COOTHECEHUE €ro C U3Ha4vaslbHbIM 3a-
MbIC/TIOM, BbINOSIHEHME NO HEOBXOAMMOCTH KOppeKuun Nnbo npoaykTa, mbo 3ambicna.

No3sHaBaTenbHble YY/:

* MOUCK MHGOPMaUMK B WHAMBMAYANbHBIX MHMOPMALMOHHBIX apXmBax yu4allerocs, MHdop-
MaLMOHHOM cpeae 06pa3oBaTeNilbHOM OpraHu3aumu, B genepasnbHbiX XpaHUIMULWAX MH -
hopMauUMOHHbIX 0bpa3oBaTeNbHbIX PECYPCOB;

* UCNONb30BaHMe CPeacTB MHPOPMALMOHHBIX M KOMMYHUKALMOHHbBIX TEXHONMOMMIA ANS pe-
WEHNS KOMMYHUKATUBHbIX, MO3HABaTeNbHbIX M TBOPYECKMX 3ajau.

KommyHukatusHblie YY/:

+ MOAroTOBKa BbICTYINJIEHUSA,

* OBJ/1ajE€HUE OMNbITOM MEXIMYHOCTHOM KOMMYHUKaLKUKn (pa60Ta B rpynnax, BbICTYNNEHNE C
CcoOobLEeHNsIMN U T. A4.).

Il. Jlornko-anropnTMmnUYecKuim KOMNOHEHT

PerynatusHblie YY/:
¢ M1IaHUPOBAHME NOCNEAOBATENbHOCTI LWIAroB anroputMa Ans AOCTUXEHUA LIENN,
¢ MOMCK OWMOOK B MnaHe D,eﬁCTBMﬁ ! BHECEHWE B HEr0 M3MEHEHMWIA.

No3sHaBaTenbHble YY/:

+ MOAENnpoBaHNE — npe06pa3OBaHme obbekTa 13 ‘-IYBCTBeHHOﬁ (bOprI B MOAE/b, rae
BblAENEHDLI CYLLECTBEHHbBIE XaPaKTEPUCTUKN,

¢+ aHanu3 o6bEKTOB C LUENbO BbIAENEHNA NPU3HAKOB (Cyu.l,eCTBeHHbIX, Hecyu.l,eCTBeHHbIX);

* CUHTE3 — COCTaBJIEHUE LENOro n3 l—IaCTefli, B TOM 4YMUCNeE CaMOCTOATEIbHOE AOCTPanBaHNE
C BOCMOJIHEHNEM HeAOoCTaloWnxX KOMMNOHEHTOB,

+ YCTAHOBNEHNE NMPUYUHHO-CNEACTBEHHbIX CB$I3eﬁ;

+ MOCTPOEHNE NIOrMYEeCKoif uenu paCCY>K,CI,EHMl71.

KommyHukatusHble YY/A:

¢ ApryMmeHTupoBaHune CBOEN TOYKM 3PEHNA Ha Bbl60p cnocoboB peweHns NOCTaBNEHHON
3apa4u;

+ BbiCNyLWwnBaHne CO6€C€,CIHVIKa U BEeAeHne auanora.

B conepxaHue
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MpeameTHble pe3yabTaTbl

Mopaynb 1. 3HakomcTBO ¢ naatpopmoit VEXcode VR

B pe3ynbTaTte M3yyeHus AaHHOrO MOAYAS y4yallMecs LOMKHbI:

3HAMb: HA3BaHMA Pa3/IMYHbIX KOMMOHEHTOB poboTa M nnatdopMbl: KOHTponaep (cneuuanu-
3MPOBaHHbIN MUKPOKOMMbBIOTEP); UCMOMHUTENBHBLIE YCTPOMCTBA — MOTOP, KONEca, Nepo, 3eK-
TPOMarHuT; LaTyYMKW LBETA, PacCTOSIHWS, MECTOMONOXEHMS, KacaHus; NaHenb ynpasBieHus, pa-
Kypcbl HabntoaeHus poboTa; nporpaMMHble 6/10KM NO pa3aenaM; Buabl UrpoBbIX nonew (nno-
LLAAA0K); KHOMKW YrpaBeHus;

yMemsb: NporpaMMMpoBaTh ynpasieHue poboToM; MCNOMb30BaTh AAaTYMKKN ANS OpraHu3a-
LMK 0bpaTHOW CBS3M M ynpaBneHUs pob0TOM; COXpaHSTb M 3arpyxaTtb NPOEKT.

Mogynb 2. MporpammupoBaHue poboTa Ha naatpopme

B pe3ynbtaTe U3YYEHUA AaHHOrO0 MOAyNsa y4dalmneca AOSKHbI:

3Hampb: MaTEMAaTUYECKNUE N NTOTNYECKNE ONEPATOPDI; 6noku BblBOAA MHCbOpMaLWIVI B OKHO
BbIBOAQ;

ymMemsb: NMPUMEHATb Ha MNPaKTUKE NOrMYECKUE N MAaTEMATUYECKME oOnepaunn; MCnonb30BaTb
6noku angd pa60TbI C OKHOM BbIiBOAa, COCTaB/ATb C NMOMOLLbIO 6710KOB MaTeEMaTUYECKME Bblpa-
XXeHund.

Moaynb 3. [laTyuKu un o6paTHan cBA3b

B pe3ynbTaTe€ U3YYEHNA AAHHOIO MOoAyna ydalmeca AOSKHbI:

3Hamb: NpUHLUMNDI paGOTbI AaT4YUKOB, 6noku ynpaBnieHna aatyMkaMn; BO3MOXHOCTN AaT4yn-
KOB;

ymMemab: UCNOMb30BaTb LIMKbI U BETBNEHUA ANA p€ann3aunin CUCTEMbI NPUHATUA peLueHvu7|;
pewaTb 3a4a4y «JTabupuHT».

Mopaynb 4. Peannsaumsa aaroputmos gBuxKeHusa poboTa

B pesynbTate M3yyeHWs AaHHOrO MOAYNS yJalmecs LOMKHBbI:

3Hamb: YCNOBHbIM onepaTop if/else; unkn while; NoHsTMe wWara uukna;

yMemb: NPUMEHSTb Ha NPaKTUKE LUMKNbl U BETBIEHUS; UCMONb30BaTb LMKIbI U BETBEHUS
AN peleHns MaTeMaTUYeckux 3ajadv; UCnosb30BaTh LMKbI Ans 06be3ha NOBTOPSIOLMXCS
TPaeKTOPUN.

Moaynb 5. TBopuyecknit NnpoeKkT

Mpu BbINOMHEHWUM TBOPYECKUX NMPOEKTHBIX 3aaHni yyalmecs 6yayT pa3pabatbiBaTb CBOU
Co6CTBEHHbIE MpOrpamMMbl. MMpoeKTHble 3aHATUS MOrYT MPOBOAUTLCS YUYMTENEM HayasbHbIX
K/TaCCOB, YUYUTENIEM TEXHONOMUU UNIN yuuTenem nHhOopMaTUKK.

MepeyeHb 1cnonb3yemoro 0bopyaoBaHUa U MaTepuanos: pabodyee MecTo Ang paboTbl C KOM-
nbtoTepoM; komnbtoTep ¢ OC Windows v BbixogoM B VIHTepHeT; paboyas TeTpadb y4eHuKa.

Moaynb 6. lanbHelwee pa3Butue

lMpu BbINONHEHWM 3afad yyalmecs byayT pa3pabaTbiBaTb CBOM COOCTBEHHbIE NMPOrpaMMbl.
pOeKTHblE 3aHATUS MOrYT MPOBOAUTLCA YYMTENEM HaYanbHbIX K/ACCOB, YYUTENEM TEXHOMOMMM
WK yuntenem MHhopmMaTuku.

MepeyeHb 1cnonb3yemoro 0bopyaoBaHUa U MaTepuanos: paboyee MecTo Ans paboTbl C KOM-
nbtoTepoM; komnbtoTep ¢ OC Windows v BbixogoM B VIHTepHeT; paboyas TeTpadb y4yeHuKa.

B cogepxaHue 13
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SVIHEXAIT0D ¢

TemaTnyecKkoe nnaHMpoBaHue

OcCHOBHbIe BUAbl

Ne Ll,eneBaf-l YCTAaHOBKa Kon-Bo AeATeNbHOCTUN oGyuarou.mxca Ucnonb3osaHune
n/n Tema Coaepwanue ypoOKa yacos Ha ypoKe/BHEYypOUHOM o6opyaoBaHua
3aHATUU
1 | Moaynb 1. 3HakoM- | OCHOBHble PparMeHThbI O3HakomneHune obyyatoLwmx- 3 HabntoaeHue 3a paboTtoit BuptyanbHas
CTBO C nnatdopMon | uHTepdeiica NnathopMbl. | ca ¢ MHTepdencoM nnatdop- yumuTens, COBMECTHOe Cyun- | cpeda
VEXcode VR MaHenb ynpaeneHus, 610- | Mbl, IpUHLMNaMK Nporpam- Tenem nporpamMmmupoBaHue | VEXcode VR
KW NporpamMMbl, A4aTYMKK, | MMPOBaHWUS BUPTYasibHOro CKpWMTOB, CaMOCTOSTENbHast
“rpoBas NoLwajaKa, akpaH | poboTta, BUAAMM UIPOBLIX MO- paboTa C MHCTpyMeHTaMm
AATUYMKOB M NEepPeMEHHbIX, | nei (NNoLwaaok), OCHOBHbIMM cpeabl, OTBETbl Ha KOHTPO/1b-
KHOMKK ynpasneHus. Co- | 6nokamu ynpasneHus Hble BOMPOChI
3[aH1e NPOCTENLLNX NpPo-
rpamm (CKpWNTOB), COXpa-
HEHWe U 3arpyska npoekTa
2 | Moaynb 2. Mpo- MaTtemaTnyeckue n noru- | O3HakomneHue obyyaroLwmx- 4 HabntogeHne 3a paboTou BupTyanbHas
rpaMMmnpoBaHue yeckue onepartopel, 610kn | € € 610KaMKM NOrMyYecKnx yuuTens, COBMECTHOe Cyuu- | cpeaa
poboTa Ha nnat- BblBOZAA MH(OpMaLun N MaTeMaTUyecKkmx oneparto- Tenem nporpammuposaHne | VEXcode VR
¢opme B OKHO BblBOAa, 6/10KM poB, NpWéMbl paboTbl C HUMM. CKpUNTOB, CaMOCTOSTE/NbHasA
TpaHCcMUccnKn. brnoku OpraHu3aumns aBvXeHus po- paboTa C MHCTpyMeHTaMm
ynpasnenus, 6noku nepe- | 60Ta ¢ nomoLLbto 610K0B cpefbl, OTBETbI HA KOHTPO/b-
MeHHbIX, 610KV AaTYMKOB, | TpaHCMUCCUW. [puMeHeHne Hble BOMpOChbI
610Kkn BUAa, MarHuT 610K0B NepeMeHHbIX. U3yye-
HMEe OCHOBHbIX BUAOB AaTyn-
KOB. [TpMMeHeHne MarHuTa
3 | Moaynb 3. atumkv | JaTtumk Mectononoxenus, | O3HakomneHue oby4atowwmx- 10 HabntogeHue 3a paboToii BuptyanbHas
n obpaTHas CBA3b | HanpaBneHWUs ABWXEHUS. | CS C OCHOBHbIMW BUAAMM AaT- yuuTens, COBMECTHOe Cyun- | cpeaa
[JaTtumku uBeTa. [IUCKOBLIM | YMKOB M NPUHLMMNAMM KX pa- Tenem nporpammuposanne | VEXcode VR

NabupuHT.

AaTtumnk paccrosHus. lNpo-
CTOM NAabUPUHT. uHamm-
YECKMIN NaBUPUHT.

60Tbl. [pMMeHeHne AaTunKoB
B Pa3/INYHbIX UrPOBbIX MOSISIX.
CoszpaHne cKkpynToB Ans Npo-
XOXAEHUS MPOCTOrO M AMHA-

CKpWMNTOB, CaMOCTOSITE/bHast
paboTa C MHCTpyMeHTaMu
Cpeabl, OTBETbI Ha KOHTPO/Ib-
Hble BOMPOCbI
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YnpaBneHve MarH1ToM.

Mryeckoro nabmpuHToB. Pa3-

C6op duwwek paboTka nporpamMmbl cbopa
(uLIEK C MOMOLLBKO MarH1Ta
1 pa3MeLLeHune nx no LBeTam
Moaynb 4. Peanu- | Bnok komaHa «Ynpasne- | MoapobHbivi pa3bop 6510ka 10 HabntoaeHune 3a paboTtoit BupTyanbHas
3auUmMs anroputMOB | HUE» 1 OpraHn3aums KOMaHA «YrpaBrieHue» un co- yuuTens, COBMECTHOE Cyuu- | cpeaa
ABWKEHWst poboTa | LMKIIOB U BETBNEHUM. 34aHve CKpUNTOB ANd peanu- Tenem nporpammupoBaHue | VEXcode VR
MpoekTbl «Pa3pyleHne | 3aumm pasfiMyHbIX NPOEKTOB CKpUNTOB, CaMOCTOSTE/NbHAsA
3aMKa» U «[JuHaMMyeckoe | UrpoBbIX Nonew paboTa C MHCTpyMeHTaMm
paspyLleHne 3aMKa». cpefbl, OTBETbI HA KOHTPO/b-
MpoekT «[eTexTop nun- Hble BOMpOChI
HUW>
Moaynb 5. Teopue- | Co3aaHune cobcTBeHHOro | Ha ocHOBE Nony4YeHHbIX 3Ha- 4 HabntogeHne 3a pabotou BupTyanbHas
CKWUIA NpOeKT NpoeKTa C UCnonb30oBaHn- | HMI NO paboTe ¢ nnaTdop- yuuTens, COBMECTHOe Cyuu- | cpeaa
€M MaKCMMasibHO BO3MOX- | MOW Kaabli 0bydatoLmmncst Tenem nporpammupoBaHme | VEXcode VR
HOro KONMYecTBa AaTun- | CO34aET CBOW MPOEKT CKpUNTOB, CaMOCTOSTENbHas
KOB paboTa C MHCTpyMeHTaMm
cpefbl, OTBETbI HAa KOHTPO/b-
Hble BOMpOChbI
Moaynb 6. Janb- OcHoBbI NporpaMmupoBa- | Mcnonb3ys NonyyYeHHbIe 3Ha- 5 HabntogeHue 3a paboToii BupTyanbHas
Helllee pasBuUTUE HMs pobOTOB Ha sA3bIke HMs, obyyaroLmecs 3HaKo- yuuTens, COBMECTHOe Cyuu- | cpeaa
Cwu. MpocTeniumne npo- MATCS C MpUHUMNaMM Npo- Tenem nporpammmposaHme | VEXcode VR
rpammbl ans poboTos rpaMmmMmMpoBaHusa poboToB CKpUNTOB, CaMOCTOSITE/NbHas
B TEKCTOBOM peiakTope paboTa C MHCTpyMeHTaMu
RobotC Ha s3blke nporpam- cpefbl, OTBETbI HA KOHTPO/Ib-
MupoBaHus Cu Hble BOMpOChbI
nTOoro 36
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CopepiXaHue n popma opraHusauum yyebHbIX 3aHATUN

PekomeHayemblii Xo4 ypoKa

BctrynutenbHaa 6ecepa

BcTynutenbHas 6eceaa npoBOAMTCS C LENbI0 OCBEXWUTb B MaMSATH YYALIMUXCS HAKOMNEHHbIE
3HaHMS U CNOCobbl YYEOHbIX AENCTBUIA, aKTyanu3nMpoBaTth Ux. KpoMe Toro, He06xoanMO ncmxo-
NIOrMYecKn MOAroTOBUTH YYalLMXCS: COCPEAOTOMUTb MX BHUMAHWE Ha NPeACTOosEN AeSTENbHO-
CTW, CTUMYNMPOBATb MHTEPEC K YPOKY. B xoae 6eceabl yyawimecs BOCNpon3BOAAT U3BECTHBIE
M 3HaHMS, OCO3HAIOT MX, 06061WA0T PaKTbl, CBA3bIBAIOT NOTYYEHHBIE PaHEE 3HAHWS C HOBbI-
MW YCNOBUSIMU, C HOBbIMWU A@HHBIMU U T. A.

B npouecce akTyanusauumn unu B pesynbTate Heé cneayeT NoABECTU yYalmnXcs K 0CO3Ha-
HUIO NpPoBneEMHON CUTyauUMn U GOPMYNMPOBaHMIO NPobneMbl. 3Tan akTyanu3auun A0SKEH
MOArOTOBUTb YYaLlerocs K OCyLLECTBIEHMIO CAMOCTOSITENIbHOM YYEOHON AESTENBHOCTM.

PopmynupoBaHue Tembl

Mpu popMynMpoBaHUM TEMbI CneayeT 06paTuUTb BHUMAHME YYaLLMXCS HA HEAOCTAaTOYHOCTb
hopMyNMpOBOK TUMa «[aTunk», NOCKONbKY NPW M3YYEeHUM MOAYNEN CTaBUTCS 3aAada YMETb
pa3nnyaTh BUAbI AATUYMKOB MO MPUHLMMY AEUCTBUS.

TpeHUpoBOYHOE yrnpaXKHeHue

BHauane yyalwmmcsi npeanaratoTcs NpocTble 3a4ayvi, OCHOBHOM LIEMBIO KOTOPbIX SBNSIETCS
BblpaboTka 6@30BbiX HaBbIKOB, TaKMX Kak COCTABMEHME CTIOBECHbIX OMUCAHWI NOCNEAOBaATENb-
HOCTEN AeNUCTBUM poboTa, 3HAKOMCTBO C (PYHKLMAMKU 6NIOKOB YNpaBnstoLLei nporpamMmbl, 0c-
HOBaMM COCTaBNiEHWs1 6NOK-CXeM, MPOCTLIMK YNPABASIOWMMI NPOrpaMMam.

Ha 3TOoM 3Tane npeanonaraeTcs rpynnoBoe ob6cyXxaeHne 3aaaun u cnocoba eé pelueHus,
BO3MOXXHA AEMOHCTPaLUMs parMeHTOB NPOrpaMMbl Ha MHTEPAKTUBHOM JOCKE.

TpeHVMpPOBOYHbIE YNpaXHeHUs yA06HO BbINONHATL A0 TOrO, KaK pelleHa OCHOBHas 3ajaya
13 UrpoBoro nossi.

Mocne BCTynuTENnbHOM Beceabl U (OPMYNMPOBaHWS TEMbl ypoKa CieayeT cpasy MpUCTynuTb
K paboTe ¢ nnatdopmon. HeobxoanMo HayuuTb yYaLWMXCS BECTU COMPOBOAMTENBHYIO [OKY -
MeHTauuo B paboyeM 6n10KHOTe, B byaywiem oHu 6yayT paboTaTh C MHXEHEPHON TETPaAbIO.
B paboyeM 610KHOTE OHM MOTYT 3anuCbiBaTb anropuTMbl, NMPUMEPbLI MPOrpamMM, BaXKHble AaH-
Hble.

Yyawmecs 4O/MKHbI 3HaTb, YTO NPOrpaMMe HYXXHO NPUCBOUTL MMSI U COXPAHWUTb €ro Ha KoM-
nbloTepe B nanke Ans npoekTos. PaboTy 3a koMnbioTepoM ¢ nnatdopmMon Heobxoanmo opra-
HWM30BaTb NHANBUAYANBHO.

CamocroaTenbHan p860Ta

B xoae caMocToATeNnbHOM paboTbl YUaLMMCS NpeasiaraeTcs co3aath 6051ee CNoXHYo
ynpaBnstoLLyto NporpaMmy Ha 6ase MonyyYeHHbIX paHee 3HaHWit. [N Toro YyTobbl yyalluecs
YCMELWHO CNPaBUANCh C 3TUM BUOOM AESTENbHOCTU, B WHXEHEPHOW TETPaaM NpUBOASTCS BCMO-
MOraTe/bHbIE YNpaXKHEHUS M NOACKA3KKM, C KOTOPbIMU ydaLiuecst paboTatoT CaMOCTOATENbHO.

NMoaBepeHue utoros

B KOHLe KaXkaoro ypoka nonesHo ewwé pa3 nporoBapuBaTh Ha3BaHWUs HOBbIX MPOrPaMMHbIX
610KOB, WCMOMHUTENbHBIX YCTPOUCTB M AATYMKOB, UCMONL30BAHHBIX MPU BbINOMHEHUM PabOThI.
Takxe cneyeT Bbi6OpOYHO NPOBEPSATH BbIMOMHEHWE 3ajaHUI B paboyeil TETPaaM YYaLLUMXCS.

Yuutenb npeaBapuUTENbHO 3HAKOMUTCS C paboTaMm yyalmuxcs v BeibupaeT 2-3 paboTbl Ans
AEMOHCTpaumn knaccy. OCHOBHas 3afjada NpocMoTpa paboT BCEM KAaccoM — oTpaboTaTh Ha-
BblK NPeACTaBNeHUs M 3alUMTbl CBOEro NPOEKTa, a Takxke cchopMMpOBaTb YMeHME 06CyXaaTh
W KPUTMYECKM OLEHUBATL paboTy Apyr Apyra.
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CETb LLEHTPOB UM®POBOIO

NMPOrPAMMUUPOBAHUE POBOTOB OBPA30BAHMA AETEM «IT-KYB»

1]

MnaHbl yuebHbIX 3aHATUMA

Ypok 1

YposeHb 06pa3zoBaHua: OCHOBHOE obLee.

Npegmert: MHPopMaTuka (pasaen «PoboTOTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenns (6a3oBbin): Moaynb 1. 3HakoMcTBO ¢ nnaTdopmoin VEXcode VR.

Tema ypoka: OCHOBHble dhparMeHTbl MHTepdelica nnatgopmbl VEXcode VR. MaHenb
ynpaBneHus, 610k NporpamMmbl, AaTYMKKU, UrPOBas MOWAAKA, KPaH AAaTYMKOB M NEPEMEH-
HbIX, KHOMKM yMNpaB/ieHusI.

Tun ypoka: KOMBUHMPOBaHHbIN.

Llenb ypoka: 03HaKOMUTb yyalumxcst ¢ nnatdopmon VEXcode VR.

Bpemsa peanusauum: 1 akaJeMUYeCKUn yac.

O60pypoBaHue U maTtepuanbl: KOMMbIOTEPbI C BbIXOAOM B MIHTEpHET.

Xopa ypoka

dtan |. NocTtaHoOBKa Uenu U 3a4ay YPOKa, MOTUBaAUUA K yuebHON peATeNbHOCTU
(15 muH)

[eaTenbHOCTb yunuTens: 06bACHSIET HOBbI MaTepuan C AeEMOHCTpauunen nnathopMbl
VEXcode VR (http://vr.vex.com), €& MHCTPYMEHTOB 1 (DYHKLMOHANbHbLIX BO3MOXHOCTEN.

Mnatdopma VEXcode VR obneryaet npouecc nsyvyeHnss MHPOPMaTUKN U POBOTOTEXHMKM,
OHa MO3BONISIET YYalUMMCS KOANMPOBaTb BUPTyasibHOro poboTa, Haxoasch B Nt0H6OM mecTe
“ nporpamMmupys B cpeae 6no4Horo koamposaHus. Mnatgopma VEXcode VR ocHoBaHa Ha
VEXcode, ToM xe uHTepdence nporpaMMMpoBaHus, KOTOPbIA UCMONb3yeTcs Ans poboToTex-
Huueckux nnatdopm VEX 123, GO, IQ n V5.

Moka3aTb yaobctBo VEXcode VR anst pasnuyHbiXx 06pa3oBaTesibHbIX OpraHu3aLui.

MnaTtdopma VEXcode VR no3sonseT yyawmmcs 06oratuTb OMNbIT UCNOMb30BaHNS KOMMbIO-
TepPHbIX HAayK NOC/e TOro, Kak OHW OTKpbINn Ans cebs nporpaMMupoBaHue B cpeae Scratch
1 npuobpenu azapT paboThl C pa3nnMyHbIMK annapaTHbIMKU Nnat@opmamu. VEXcode VR no3so-
NSET yyalmumcs NpoAo/IKaTb 3aHMMATbC POBOTOTEXHMKOW, Aaxe ecnu nobnn3ocTn HeT uan-
yeckoro pobora.

Kpome Toro, VEXcode VR cogepXuT ¢yHKUUK, NpU3BaHHbIE MOMOYb B OCBOEHWUM NPOrpam-
MUpoBaHusa u caenatb STEM v nHdbopmaTuKy AOCTYMHbIMK ANS 6ONbWEro YMCAa YYaLmMXCS.
3TV YHKUMM BKIKOYAKOT NPOCTOTY UCMOSIb30BaHWS, MIHOBEHHYIO 0OpaTHYIO CBS3b, BO3MOX -
HOCTb caenaTb 0byyeHne HarnsAHbIM M MOMOYb C Pa3/IMYHLIMU BUAAMU TBOPYECKON AesTeNb-
HOCTM B KJlacce.

PaccmoTpeTb 6onee noapobHO HEKOTOPblE YKa3aHHble YHKUMM 1 0COBeHHOCTH nnaTdop-
mbl VEXcode VR.

I1poc1'01a NCcNnosib3oBaHuUA

VEXcode VR Ha 100 % ocHoBaHa Ha BEH-TEXHONOrNsX, MO3TOMY 3anycTuTb NnathopMy
O4YeHb MpocTo. Monb30BaTENbCKUA MHTEPdENC YNpoWaeT HaBuraumio (KOMaHabl pasaeneHbl Ha
KaTeropum), NoCTpoeH 6e3 Ncrnosb3oBaHns 60NbWOro CNNCKa KOMaH B MeHt0. KoMaHabl Tak-
XX€ UMEeIoT LBETOBYIO KOAWPOBKY, MO3TOMY NOMb30BaTENW MOMYT JIErKO HAaXOAUTb CBA3AHHbIE
6nokun. ObnacTb NporpaMMMpoBaHns BCcerga BUAHA, NpUrnawas TeM camblM yqaLmMxcs HavaTb
nporpammmpoBaHune. VEXcode VR ncnonb3yeT rotoBbix pob0TOB M KOMaHAbl TPAHCMUCCUA
(puc. 1). 310 NO3BONSET MOJSIb30BATENAM YNPaBAATb CBOUM BUPTYasbHbIM pO6OTOM 3a CYMTaAH-
Hble CeKyHAbI.

B cogepxaHue 17
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Po6oT VEX VR (ganee — VR-po60T) oCHaLWEH aaTuMKaMu, s/ieMeHTaMM yrpaBieHns un
MHOXECTBOM huanyeckmnx dyHkumin. B VEXcode VR npeactaBneH TONbKO OAMH pobOT, U OH
yXXe 3apaHee HaCTpoeH. ITO YCTpaHseT He0bX0AMMOCTb B HAaCTPOWKe KOH(Urypauum pobota
Wnu 3apaHee onpeaenéHHoro wabnoHa npoekTa.

MrHoBeHHanA o6pa'r|-|an CBA3b

VEXcode VR ctumynupyeT npoBeaeHve poboToTEXHUYECKMX IKCNEPUMEHTOB M urp. Koraa
yyalimecs 3anyckaroT NpPOoeKT, OHX MOryT cpa3y YBMAETb, NPOM3BEN M UX poboT xenaemoe
AEVCTBME. YUMTENS NErko KOHTPONMPYIOT ycnexu ydyawmxcs. MpoekT B VEXcode VR Bcerpa 6y-
peT pabotaTb OAMHAKOBO (3TO He BCerda NPOMCXOAWT NPU MaHWUNyNaumsax ¢ ¢husnyeckum pobo-
TOM). B CBOW oyepeab, 3TO MO3BONSET YUUTENSAM U yYalMUMCH COCPEAOTOUMTLCS Ha IoruKe
NporpaMMmMpoBaHuKs, a He Ha ¢u3nke poboTa MM Ha UrpPOBOM rosfie, Ha KOTOPOM paboTaeT
pob6oT.

18 B copepxanwue
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NMPOrPAMMUUPOBAHUE POBOTOB OBPA3OBAHMWSA AETEM «IT-KYE»

4

Urposoe none (nnowagka) VEXcode VR

VR-poboT Bcerga HauMHaeT BbINOIHEHWE NPOrPaMMbl C OAHOM M TOW Xe TOUKK. Yyalmecs
MOryT A06aBnsaTb 610KM BO BpeMs paboTbl CBOEr0 NPOEKTa, OCTaHaBAMBATb NPOEKT B N060IA
MOMEHT ¥ nepe3arpy>aTb CBOK BUPTYasibHYIO MAOWAAKY OAHUM LLENYKOM Mblwn. Bnoku, He
NOAK/OYEHHbIE K OCHOBHOMY CKPUMTY, MPOCTO UFHOPMPYIOTCSA MpW 3anycke npoekTa.

B VEXcode VR owmbok HeT. Yyalymecs MoryT CoBepLUaTh nornyeckune owmndbkm npy Koamposa-
HWKM, HO OHW He byayT pa3oyapoBaHbl TEM, YTO UX MPOEKTbI HE KOMMUIMPYIOTCA M He 3anyCKatTCs.

CnocobHocTb VEXcode VR obecneunBaTe MIHOBEHHYO 06paTHYHO CBS3b M NPOCTOTA UC-

MOSIb30BaHMS MO3BOJIAIOT YYalMMCs yYMTbCS B NpoLecce HanucaHus Koha, Co3AaBaTb KOA
C NOMOLLbO HEOGONbLLUMX hparMEHTOB, NOCTENEHHO (DOPMMUPYS OKOHYATENbHbIA BapuaHT npo-
rpammsbl (ckpunTa).

O6yueHue cTano HarnAgHbIM

OkHo «Wrposoe none» B VEXcode VR (puc. 2) coaepxut npubopHyo MHMOPMaLMOHHYO na-
HeNb, Ha KOTOPOM 0TOBPaXatoTCA BCe AaHHble AaTuMkoB oT VR-poboTa (puc. 3). Kaxabin pas,
korga pabotaet VR-poboT, yvaluecs MoryT BuaeTb 06HOBNEHWE AaHHbLIX AaTUMKa B pexume pe-
anbHOro BPEMEHU, NoNyyast MHPOPMALIMIO O TOM, KaK 3TV JaHHbIE MOTyT 6bITb UCMOSb30BaHbI.

= Kapta ¢ pasmeTxoin s
Kapra ¢ wacnamu
0 KapTa ana TeopuecTea peatio -
eading Rotallo "Wl AvcKoBsit nabupiHT Angle =L U :
Nabupusr Left: Fals
o Object: Falsg nyuampmeckuit nabupust i
0 0° A p 0° Right: False 1845 mm

Color: None Nepexewenne dnwex
Tpascnoprupoexa dpuwex
PaspyweHye 3amMx<a
AvHaAMUYECKOe PAspyLeHie 3aMKa
OuiCTKa KOPannoeoro puda
Tpaccuposwuk GopMut

| AetexTop nuHmm

Encoded Message

Hidden Pixel Art

1 1

00:00:0 i

Puc. 2. irpoBoe none C BbiNafaloLWLmnM MeHI0 Bbl60pa nrpoBoro nons

Boibepwre wrposoe none

PACIIMPHTE CNPATATE AKTHBHOCTH 3AKPHITE

Front Down Location

Heading Rotation Eye Eye Location Angle Bumper Distance
. - Object: False Object: False  X:-900 mm . Left: Faise
2 2 Color: None  Color: None  Y: -900 mm g Right: False 1845 mm

Puc. 3. MNpnbopHasi NaHenb C NoKasaHWsIMU AaTYMKOB
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VEXcode VR Takxe BblaenseT 3enéHbiM KOHTYPOM BbINOHAEMble 6710KM B MpoekTe. JTa
(YHKUMS NO3BONSET yyawmMcs HabnoaaTb 3a X04OM BbINOSHEHUS CBOMX npoekToB. Koraa
npoekT VEXcode VR 3anylueH, BbINMONHSEMbIN 610K OKPYXXEH CBETALLENCS 3€NEHON paMKO.
JTa obpaTHas CBA3b MO3BONSET yyalmMMcs MOHATb, noyeMy VR-poboT BbINOAHAET onpeaenéH-
HbIA MaHEBP. 3TU AaHHbIE B peasibHOM BPEMEHW BMECTE C BbIAENIEHNEM BbINOHEHHbIX 6/10KOB
MOrYT NMOMOYb 06yYaloLWMMCS MOHSATL, Kak poboT NpUHUMAET pelueHune, caenaTb 3TOT npouecc
6onee 3aMeTHbIM N KOHKPETHBIM.

VEXcode VR Takxe noOMOraeT OpraHuM30BaTb AUCTaHUMOHHYIO paboTy. Bo Bcex 3Tux (u He
TONbKO) cuTyaumsx VEXcode VR MOXET CTaTb OT/IMYHBIM AOMNOMHEHWEM Anst u3nyeckux pobo-
TOB.

CnpaBOYHUK!

YnpasneHue VR-po6oTom

VR-poboT uMeeT cneaytowme 3neMeHTbl ynpaBneHus.

+ TpaHCcMMCCKS € TMPOCKOMOM: BK/OYAET KaTeropuio 610koB Tpancmucena B Habo-
pe nHctpymeHToB VEXcode VR.

+ QyHKUMS «puCcOBaHWe NepoM», NO3BOMISAIOWAN pa3MeLLaTb Nepo BBepX (YTobbl He
p1COBaTb) WU BHKU3 (AN pUCOBAHMS).

+ DNeKTPOMarHUT AN NOAHATUS AWUCKOB C METaNIMYECKUMN CepaeqHUKaMu.

dusnuyeckme xapakrepuctmku VR-pobota

+ VR-poboT 0bnagaeT cnegyowmmm huU3nYECKUMU XapakTePUCTUKAMM.

+ [OnameTp Konéc — 50 mm.

+ KonecHas 6a3a (paccTosiHue Mexay LEeHTPOM nepeaHero Koneca v LeHTPOM 3a-
[Hero Kkoneca) — npumepHo 50,8 mMmM.

+ [nuHa VR-poboTa — 133 Mm.

Aatumku VR-poboTa
+ VR-pob0T OCHaLLEH cneayowmmmn gatumkamm (puc. 4).

FHPOCI\'OB H JaTYHK

Hepo NO3ZHIIHOHHPOBAHHA

DNeKTPOMArHHT ‘

IIepe:mlI?l AATYHK

Jdarunk uBera 4 Koaeca AHAMeTPOM

= 50 IBeTAa H JaT9YHK
ke MM PACCTOAHHS _
Ipagerii AaT9nK Jlepprit JaT9HK
SRR KaCaHHA

Puc. 4. KoHdurypaums gatumkoB VR-poboTta
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CETb LLEHTPOB UM®POBOIO

NMPOrPAMMUUPOBAHUE POBOTOB OBPA30BAHMA AETEM «IT-KYB»

+ MoTopHble 3HKoAepbI € yrnom nosopoTta 360° Ha 060poT Koneca.

+ [NepenHuin aaTumk (CoHap) TaKkxe AENCTBYET Kak AaTUMK PacCTOSIHWS W BO3BpaLLaeT
paccTosiHne A0 06HapYy)XeHHOro 06beKTa B MUNIMMETPAX M AOMMaX.

+ [MpOCKOMMYECKUI AaTUMK, BCTPOEHHbINM B TPAHCMUCCMIO (MO YacOBOW CTPEnKe no-
NOXWUTENbHBIN).

Bua ceepxy Ha VR-poboTa (puc. 5).

180°

Puc. 5. HanpaeneHus kypca VR-poboTa, 3agaBaemble 6510koM Kypc

+ [lBa AaTyMKa UBeTa: OAMH 06palléH Bnepéa, a ApYro — BHU3. OTU AATYMKK MOTYT
onpeaensitb Hannume obbvekTa. Ecim 06bekT ecTb, AaTUMK TakxKe MOXET onpege-
NSATb UBET (KpacHbIM, 3eNEHbIA, CUHWI, HET).

+ [laTumMk MECTOMONOXEHUS, KOTOPbIA CuMTbIBAET KoopauHaTthl (X, Y) OT LeHTpanbHOM
NMoBOpPOTHOM Toukn VR-poboTa.

[lesaTenbHOCTb yyalmxcs: u3y4yaroT HOBbIM MaTepuan, cnywatoT 06BbSACHEHMS yyuTen4, 3afa-
IOT BOMPOCHI.

3tan Ill. AKTyannMsauma 3HaHUiM n npobHoe yuyebHoe peicteue (15 MuUH)

[eaTenbHOCTb yunTens: npeanaraeT yyalwmmcs nog ero KOHTPOSIEM BbINONHUTL HEKOTOpbIE
3afaHna Ha nnaTtdopme VEXcode VR.

3apaHue 1. 3anporpaMmupoBaTb poboTa Ha ABuXKeHWe Brepéa u Hasad. bnok nporpamm
TpaHcmuccua.

3afaHune 2. 3anporpamMmMupoBaTh poboTa Ha ABMXKEHME Ha onpefenéHHOoe paccTOsiHME.
bnok nporpamMm TpaHcmuccus.

3afaHue 3. 3anporpamMupoBaTh poboTa Ha NOBOPOTHI B rpagycax M no Kypcy. bnok npo-
rpamMM TpaHcmuceuma.,

3apanue 4. MpoBepuTb 3arpy3Ky pasnnyHbIX UrPOBbLIX NOMEN.

[leaTenbHOCTb yYaLlmMXCsa: CaMOCTOATENbHO BbIMOMHAT NPEANOXEHHbIe 3a4aHus.
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3tan lll. MoBTOpEeHue HoBoro matepuana (5 muH)

[lesTeNbHOCTb YUUTENS: KPAaTKO NOBTOPSIET HOBbLIM MaTepuan: poboThl, AATUYMKM, CKPUMTHI,
UrpoBble nons. Bmecte ¢ yyawmmucs obCyxaaeT, Kak 3acTaBuTb poboTa ABMraThbCs, MOBOPAYM-
BaTh.

ﬂ,eﬂTeﬂbHOCTb yyalumxca: AEMOHCTPUPYIOT, KaK yCBOUNW MaTepuan.

3tan IV. MpoBepKa NOHUMAHUA U NepBUYHOE 3aKpensieHue (5 MuH)
[leaTenbHOCTb yuuTens: 3aaaér cnegyrowme Bonpockl yyalumcs.

[Ans yero Hy>xHa nporpamMma VEXcode VR?

YT0 Takoe AaTUMKU U A1 YEro OHW HYXHbI?

[leaTenbHOCTb yyallMxca: OTBEYAKOT Ha MpeasiokeHHble BOMPOCh.

dtan V. UHopmaumua o gomallHeM 3a4aHUU, MHCTPYKTAXK MO ero BbINOJHEHUIO
(3 MmuH)

[esaTenbHOCTb yuuTens: cooblyaeT yyallumcs JoMalluHee 3ajaHue.

3apanue 1. 3aiTn Ha nnatgopmy VEXcode VR.

3apaHue 2. Hanucatb nporpammy aswxeHust VR-poboTta Bnepéa u Hasaa Ha 1000 MM (oaHa
KneTka nons pasHa 200 MM).

3apaHve 3*. Hanucatb nporpammy aemxxeHus VR-poboTa no nepumeTpy MrpoBoro nons
(kBagpat). PucoBaTb KBagpaT BO BpeMS [BWKEHUS CO CTOPOHAMM pasHOro LpeTa. [ns pucosa-
HUS poBOT AOMKEH BbINOMHUTL KOMaHAbI OnycTuTb nepo U MogHATbL nepo.

[leaTenbHOCTb yyalmnxcs: 3af4aloT YTOYHAOWME BOMPOChl O BbIMOMHEHUW [OMaLUHero 3aja-
HUS.

dtan VI. Pednekcua pearenbHOCTU Ha ypoKe (2 MuH)

[edaTenbHOCTb yunTens: CrnpawmBaeT yyalmxcs 06 ux BneyaTneHusx OT ypoka, YTO MoHpa-
BWUIOCb, YTO OCTA/IOCb HEMOHATHbLIM.

[leaTenbHOCTb yyalmxcsd: OTBEYalT Ha BOMPOCHI yuuTens.

AunpaKkTuyecKkne martepuannl

1. NMnatdopma nporpammmpoBaHusi pobotoB VEXCode VR [anekTpoHHbIn pecypc] // URL:
https://vr.vex.com (aata obpawieHums: 15.04.2021).

2. UndopmaTuka. YposeHb 1 «bnoku» [3nekTpoHHbIN pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpaiuenus: 15.04.2021).

3. OdmumanbHbIM CanT cpeabl NporpaMmMmpoBaHust Scratch [anekTpoHHbIv pecypc] // URL:
https://scratch.mit.edu/ (aata obpaweHnus: 15.04.2021).

YpoKku 2—-3

YpoBeHb o6pa3oBaHua: OCHOBHOE obLuee.

Npegmert: MHPopMaTuka (pasaen «PoboToTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenus (6a3oBbin): Moaynb 1. 3HakoMcTBO ¢ nnaTdopmon VEXcode VR.

Tema ypoka: Co3gaHne nNpocTeiumnx NnporpamMm (CKpUNTOB), COXpaHEHWE W 3arpy3ska npo-
eKTa.

Tun ypoka: KOMOMHMPOBAHHbIN.

Lienb ypoka: HAY4YMTb YYalLMXCS CO34aBaTh NPOCTeiLLNEe NporpaMmbl (CKpUNTLI) Ha NnaT-
¢opme VEXcode VR.

Bpemsa peanmsauum: 2 akageMmyecKux yaca.

O6o0pyaoBaHMe U maTepuanbl: KOMIMbIOTEPLI C BbIXOAOM B MHTEpHeET.
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CETb LIEEHTPOB LIUGPOBOTO = i T‘E
NMPOrPAMMUUPOBAHUE POBOTOB OBPA3OBAHMWSA AETEM «IT-KYE» 2
2 (::)Q“’ a2
Xopa ypoka

dtan l. MocraHoBKa Uenn 1 3aga4y ypoka, motmsauma K yuebHo aeatenbHOCTU

(15 + 15 muH)
[lesaTenbHOCTb yuuTens: OOBSICHSIET HOBLIM MaTepuan C AEMOHCTpauuer nnatdopmbl

VEXcode VR (http://vr.vex.com).
MpuMepbl pa3nnMYHbIX NPOrpaMM, CO3AaHHbIX C NMOMOLLbIO NIAaTPOPMbI, MOXHO HalTH B Me-

HIO ®aiin — OTKpbITb Nnpumepsbl (puyC. 6).

MO

A
L)

P ~ (‘) (0) A
(variable) <
Create Variables Distance Down Color
/\
¢ (}
\\
Yl
\ @ Y
Drivetrain Heading Forward Color Forward and Backward

Puc. 6. [lpMMepbl NporpammM, co3aaHHbIX Ha nnatdopme VEXcode VR

Co3painTe NpocTyto MporpaMmMmy ABWXEHWS poboTa Mo nNepuMeTpy WUrpoBOro nons Kapra
c pasmetkoii (puc. 7). Pasmepbl ogHoM kneTku nons coctasnsitoT 200 x 200 M.

IO

KIPTa ¢ paasetetd

o

| Incoted Masiage
WidZen Pleel At

Puc. 7. UrpoBoe none Kapra c pasameTtKkoii
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OBPA3OBAHWA AETEA «IT-KYE»

ABKEHWE  BNEPEA v ua mm e

NMPOrPAMMHUPOBAHUE POBOTOB

>
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NOSOPOT  HANP3eo v

mme »

Ha@erpa;{ycaxb

ASsOKEHMe  BNepéa v

Puc. 8. Ckpunt obxoaa VR-pob0TOM MrpoBOro nons no nepuMerpy

MOXHO HEMHOro YCNoXHWUTb nporpammy. MNyctb VR-poboT npu obxoae nons pucyet nu-
Hut0. [Ins 3Toro nepeiaém B 6110k NporpaMm Bug, 1 Nepes HavyanoM ABMXKEHMS NOCTaBUM ABa

610Ka, NokasaHHble Ha pUCYH

NEDEMSCTHTS NEPO DOCOTA 300 v
o =
o @D -
o @ s mavea >

PETBRT, T PO

JBCRYeN  Ewepia v

NOOSOOT  HANPNO v

ABoTse  B0epi v

IOOSOOT  HINPaNO

-u@urpwu-b
o @D -
a @) s avem »

I

Amcarew  aNpl v

T MENe0 -

NOOSPOT  HRNPONO v

Ke 9.

KT € passeTRof

Obgcr False Object False  X:-900 mm
Color: None  Color: None  Y: -900 mm

Puc. 9. Ckpunt pucosaHuns VR-poboToM kBaapata

Co3AaHHYy0 NporpamMMy HeobXoauMO COXPaHWUTb Ha CBOEM KOMMbIOTEPE WU NNAHLLETE.
[N 3TOr0 HY)XXHO K/MKHYTb MBILIKOM Ha BEPXHEN NMaHenu v BBecTn ums danna (puc. 10).
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Puc. 10. MNepenmeHoBaHue paboyero daina

CoxpaHuTb 3TOT halinl Ha CBOE YCTPONCTBO MOXHO Yepe3 MeHIO daitn — CoxpaHuTb Ha
Bawe ycTpoiicteo, hain 6yaeT ckayaH B nanky 3arpysku Ha BalLEM YCTPOWCTBE.

PaccMOTpUM Tenepb No3vUMOHMpOBaHWe VR-poboTa Ha MrpoBOM MoWanke C NOMOLLbIO
Aatymka nonoxeHus (rmpockona). Urposast nnowagka pasfeneHa Ha KoopaMHaTHbIE NI0CKO-
CTU (AeKapToBbl KOOPAMHATbI), Kak MOKa3aHo Ha puUCYHKe 11.

- 500
- 300

- 100

- <100

] ki

- 700

- <900

©
|

Puc. 11. KoopanMHaTHas niockoCTb UrpoBOro rnons

[BwmxeHne VR-poboTa No KOOpAMHATHOW MAOCKOCTU 3afaéTcs cneayowmm obpasom
(puc. 12).
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NepeMecTUTs Nepo pobora  sxusz ¥

YCTEHOEWTE UBET Nepa  KPacHen ¥

ABWXEHWe Bnepea ¥

OCTSHOEBMTL ABKKEeHWe

NOBOPOT Hanpaso ¥ Ha @ e rpagycax b

ABWMXEHWe Bnepea v

OCT3HOBMTL ABKKEHNE

Puc. 12. [NepemMelyeHne VR-poboTa no KooparMHaTaMm

[lesTenbHOCTb YYaLLMXCS: M3yYaloT HOBbIA MaTepuan, CywWarT 06bsACHEHUS yunTens, 3aja-
tOT BONPOCh!.

3tan Il. AKTyanmnsauuma 3HaHUK U NpobHoe yyebHoe aelictBue (15 + 15 muH)

[leaTenbHOCTb yuuTens: npeanaraet yyalwmumcs noj ero KOHTPONEM BbIMOMHUTL HEKOTOpbIe
3aaHus Ha nnatdopme VEXcode VR, CNONb3ys 3HaHMSI, NOYYEHHBIE B XO4E U3N0XEHUS HO-
BOro marepwuana.

3apaHve 1. HanuwwuTte ckpunt pucoBaHuns VR-poboTOM KBagpaTta CO CTOPOHAMM Pa3HOro
uBeTa.

3apaHve 2. HanuwwuTte ckpunT pucosanHuns VR-poboToM pomba CO CTOPOHaMM pas3HOro LBe-
Ta, UCMONb3ys rMpPOCKOM.

[eaTenbHOCTb yYalmXCa: CaMOCTOATENbHO BbIMOMHAT NPEANOXEHHbIE 3a4aHus.

9Tan lll. NoBTOpeHue HoBoro marepuana (5 + 5 muH)

[lesatenbHOCTb yunTENA: KPaTKO MNOBTOPAET HOBBbIiA MaTepuan: nporpaMmMmMpoBaHUE MPOCTbIX
B,BM)KeHMﬁ po60Ta, AOaTYUKKU, CKPUMNTbI, UTPOBbLIE MNOJIA. BmecTe ydyaliMMnucsa 06CY)KD,aeT, KaK
3aCTaBUTb po60Ta AOBUraTtbCs, NOBOpa4vnBaTb, PUCOBATb.

[lesatenbHOCTb ydalimxca: AEMOHCTPUPYIOT, KaK yCBOUINM MaTeEpua.

3tan IV. MpoBepKka NOHUMaAHUA U NepBUYHOe 3aKpenneHue (5 + 5 muH)
[leaTenbHOCTb yuuTens: 3afaér creaytowme Bonpock yyalumcs.

« [Ina 4yero HyxHa nporpamma TpaHcmuccua?

+ Kakoit 610k nporpamMmm 0TBeYaeT 3a ABuxeHne pobota?

+ Kak perynupoBaTb CKOpPOCTb [BWXEHWS poboTta?

+ Kak pabotaeT 610k nporpamMm Kypc?

+ Kak HanpaeuTb fBWxXeHue poboTa no AMaroHannm UrpoBoro nons?

 [Ins yero ucnonb3yercd MarHUT? Kak uM ynpaBnsTh?

[leaTenbHOCTb yyallmuxca: OTBEYaloT Ha NPEAnoXEeHHbIE BOMPOCHI.
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dtan V. UHPopmauma o gomalHem 3a4aHUN, MHCTPYKTAXK NO ero BbiNOJIHEHUIO
(3 + 3 MmuH)

[lesaTenbHOCTb yuuTens: cooblaeT yyalwmMmcs fOMallHee 3aAaHue.

3apaHve 1. HanucaTb nporpaMmy pucoBaHusi VR-po60TOM MHMLMAMNO0B y4yallerocs Ha urpo-
BOM rore.

3apaHve 2. Hanucatb nporpammy asmxenuns VR-poboTta kypcom 45, 135, 200, 300 rpaay-
coB Ha pacctosiHne 1000 MM 1 06BACHUTL paboTy NporpamMMbl yuuTenio.

3aganue 3*. HanucaTb nporpammy asmxenus VR-poboTa u3 Touku ¢ koopamHatamm (=900;
—900) B TOUKY C KoopanHatamu (-900; —100).

[lesaTenbHOCTb YYallMXCs: 3aAatoT YTOYHSIOLWME BONPOCH! O BbINOSHEHUM AOMALLHErO 3a4aHus.

VI. 3Tan pedpnekcmn aeaTesbHOCTU Ha YPOKe (2 + 2 MUH)

[lesTenbHOCTb YYMTENS: CNpaLUMBAET yyalmxcs 06 ux BNeYaTNeHnsx OT YpoKa, YTo NoHpa-
BWIOCb, YTO OCTANIOCb HEMOHATHbIM.

[leaTenbHOCTb yyallnxca: OTBeYalT Ha BOMPOCHI yyuTens.

AunpaKkTuyecKkme martepuannl

1. Mnatdopma nporpammupoBarus poboToB VEXCode VR [anekTpoHHbIi pecypc] // URL:
https://vr.vex.com (aata obpaiieHums: 15.04.2021).

2. HdopmaTuka. YpoBeHb 1 «bnoku» [anekTpoHHbIi pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aaTta obpaweHus: 15.04.2021).

3. OdmumanbHbIn caiT cpeabl NporpaMMmupoBanmus Scratch [anekTpoHHbIn pecypc] // URL:
https://scratch.mit.edu/ (aata obpaweHums: 15.04.2021).

YpoKku 4-5

YposeHb 06pa3oBaHua: OCHOBHOE obLee.

Npegmert: MHPopMaTuKa (pazaen «PobOTOTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenus (6a30Bbin): Moaynb 2. MporpaMMupoBaHue poboTa Ha nnaTdopme.

Tema ypoka: MaTeMaTU4yecKmne n iormyeckme onepatopbl, 6110ku BbiBOAa MHGOPMaLmm
B OKHO BbIBOAQ, 6110KM TpaHCMUCCUM.

Tun ypoka: KOMOMHMPOBAHHbIN.

Llenb ypoka: 03HAKOMWUTb y4aluMxcs C HOBOM rpynnon 6nokoB ynpasnexnus VR-poboTom.

Bpems peanusauumm: 2 akaeMUYECKMX Yaca.

O6opypoBaHue n matepuanbl: KOMMNbIOTEPBI C BbIXOAOM B MIHTEpHET.

Xopa ypoka

dT1an |. MocTaHOBKa Uuenu u 3agad ypoka, MoTuBauma K yuebHoit geAaTenbHOCTH
M U3N0XKeHne HoBOoro marepuana (15 + 15 muH)

[lesTenbHOCTb YUnUTENs: 06bSCHAET HOBbIM MaTepuan C AEMOHCTPaLIMEN CO3aHNst CKpUMNTa
ynpasneHus poboToM Ha nnatdopme VEXcode VR (http://vr.vex.com).

lpynna apudmMeTnYeCcKMX oNepaTopoB pacrnonaraeTcs B 30He 3eNEHOM KHonku (puc. 13).

[leMOHCTpUpYeT yyalummcs, kak paboTaeT MaTeMaTuyeckui onepatop (puc. 14).

ANropuT™ 3TOrO CKpUNTa BbIFNAAMT CredyowmM 06pa3oM: Ounctutb BCE CTPOKK (OUUCTKA
3HaYEeHUN NpeabiayLIMX NPOrpaMM Ha dkpaHe) — Mepemectutb nepo BHU3 (AKTUBUPYEM
nepo poboTa Ans pucoBaHus) — Oeukenne enepéa Ha (34eCb 3aaETCA He PUKCMPOBAH-
HOe 3HayeHue, a BblumcneHHoe 100 x 10 = 1000 MM € NOMOLLbIO YKa3aHHOro onepartopa) —
NMosepHyTb Ha 135 rpag — AsukeHue Bnepén Ha (34eCb TAKXKE BbIUNCISETCS 3HAYEHUE,
MPW 3TOM HYXXHO Y4YWTbIBaTb MpaBufia NocieaoBaTeNIbHOCTU BbIMOAHEHWUS MaTeMaTU4ecKux one-
pauui, CHa4yana BbINOSIHSEM YMHOXEHME, @ 3aTEM — C/IOXKEHNE) — MosopoT Haneso —>
DswxeHune snepég Ha (CNyYyanHO creHepupoBaHHOe 3HadyeHue oT 500 4o 600 MM) — Bbi-
BOA, Ha neyaTb coobuweHna B JKpaH.
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Puc. 13. 'pynna MaTeMaTU4eCKMX U SIOrMYeCcKnx onepaTopos

NEpeMEecTUTs nepo pobora  BHUR ¥

ABMXEHWEe Enepéa ¥ Ha @ = o mm ¥ =

NOBEPHYTH Ha KYpC @ B rpagycax P

ABMXeHwe Eenepen ¥ Ha @ - o + o mm ¥ *

NOBOPOT Haneeo v

OBVXEHWEe ENepes v Ha | CAyuaWHOe SHaUeHWe OT @ Ao mmwv b

= Ocrtakoska!

Puc. 14. CKpUMT, AEMOHCTPUPYIOLLMIA paboTy MaTEMATUHECKUX ONEPaTOPOBR coepaHue




NMPOrPAMMMUPOBAHUNE POBOTOB

Hwxe npuBeaeHbl pucyHkn 15 1 16, NosiCHSIOWME HEKOTOPbLIE AENCTBUS anropuTMa AaHHO-
ro ckpunTa.

=0 T KapTta ¢ pasmeTxon v

PACENPNTS CWATATS BuGepure nrposoe none

Front Location
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130° Object: False Object: False X: -181 mm Left: False
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Bumper Distance

Heading Rotation
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Puc. 15. TpaekTopus asumxeHusi VR-poboTa

JKpaH

count 2]

Ocraxonxal

KOMMPOBATE B BYoEP
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NMPOrPAMMHUPOBAHUE POBOTOB

[esTenbHOCTb yYalmMxcst: M3yYatoT HOBbIM MaTepuan, ClywatT 06bsCHEHUS yuuTens, 3aaa-
tOT BOMPOCh!.

3tan Il. AKTyanusauuma sHaHu n npobHoe yuyebHoe geiicteume (15 + 15 MuH)

[ledTenbHOCTb yunTens: npeanaraeT yyawumca rnoj ero KOHTPOJSIEM BbIMOSIHUTL HEKOTOpbIe
3aaaHusa Ha nnatdopme VEXcode VR, ncnonb3ys 3HaHWS, NOYYEHHbIE B XOAE U3NT0XKEHMUS HO-
BOro MaTepwuana.

3apanve 1. BocnpomsBecTy CKpUMT, OMMUCaHHLIN BbILE, HA KOMMbIOTEPAX Y4aluXCs.

3afaHuve 2. VI3MeHUTb HEeKOTOpble NnapaMeTpbl CKpUNTa U UCCNefoBaTb, Kakne n3MeHeHus
MpuW 3TOM Npou3onayT B aBuxeHun VR-poboTa.

[ledTenbHOCTb YYalMXCs: CaMOCTOSTENIbHO BbIMOSHAIOT MPEANOXeHHbIe 3a4aHus.

dtan Ill. MoBTOpEeHue HoBoro martepuana (5 + 5 muH)

[esTenbHOCTb YYMTENS: KPaTKO MOBTOPSIET HOBbIM MaTepuan: nporpaMMMpoBaHME MaTeMa-
TUYECKMX Onepauui, NopsiAOK BbIMOSHEHUS MAaTEMATUYECKMX OMEpaLMi, BbIBOA MEYaTU Ha
3kpaH, 6110KN yrpaBneHus.

[leaTenbHOCTb yyalmxca: AEMOHCTPUPYIOT, KaK YCBOMIM MaTtepuarn.

dtan IV. MpoBepka NOHMMaHUA U NepBUYHOeE 3aKpensieHue (5 + 5 MUH)

o [lesaTenbHOCTb yunTens: 3a4aér yyalwmmcs cnegytowme Bonpochl.

+ [Ins yero HyxeH 6710k NporpaMM Onepatopbi?

+ Kakoin 6710k nporpaMM OTBeyaeT 3a [BMXeEHWE poboTa?

o« 1N 4ero HyXxHbl NOrMYecKne onepaTopbl?

+ Kak 3agaTtb cnyyaiHoe 4ncno?

+ Kak 3apatb pa3nnyHble dyHKUmMmM (Sin, COS, CTeneHb M T. A.)?

+ Kakue ewwé dyHKUMM MOXHO 3a4aTh C MOMOLLbIO MaTeMaTUYeCcKuX OnepaTopoBs?
[edaTenbHOCTb yYalmxcs: 0TBEYAlOT Ha NpefoXeHHbIe BOMPOCHI.

Otan V. UHdopmauma o gomaluHeMm 3a4aHUUN, MHCTPYKTAXK MO ero BbiNOJIHEHUIO
(3 + 3 muH)

[esaTenbHOCTb yunTens: coobluaeT yyawmmes LoMallHee 3aAaHue.

3apaHve 1. HanucaTb NpOU3BONbHYIO NPOrpaMMy C UCNOSIb30BaHWEM BCeX apudmeTnye-
CKMX onepaTopoB (CyMMa, Npou3BefeHNe, pa3HOCTb, AeEHME).

3aganue 2. Hanucatb nporpamMmy aswxeHust VR-pobota u3 Toukmn (—-900; —900) B TOUKy
(100; 100) 1 06BSACHWUTL paboTy NPOrpamMMbl yUUTENIO.

3apaHve 3*. HanucaTb NpoOM3BOJIbHYO NporpaMmy AsmxeHus VR-poboTa ¢ MCnosib30BaHu-
eM Apyrux MaTeMaTU4ecKkmx yHKLMA.

[edaTenbHOCTb yYalmuxcs: 3a4akoT YTOYHAOLWMe BONPOCH O BbINOMHEHUM JOMALUHEro 3aja-
HUSL.

dT1an VI. Pedpnekcuna aeatenbHOCTU Ha ypokKe (2 + 2 MUH)

[lesaTenbHOCTb yUUTENA: CnpanBaET y4vallnxca 06 ux BneyaTneHunsx ot YPOKa, 4YTO NoHpa-
BWUNOCb, YTO OCTa/lI0OCb HEMOHATHbIM,

[lesaTenbHOCTb y4yalinxca. OoTBEYalOT Ha BOMPOCHI YYUTENS.

,D,M,qal('mqecxue mMmaTepuanbl

1. Mnatdopma nporpammupoBanus pobotos VEXCode VR [anekTpoHHbIn pecypc] // URL:
https://vr.vex.com (pata obpawierus: 15.04.2021).

2. MHdopmaTurka. YposeHb 1 «bnoku» [anektpoHHbin pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpaluenns: 15.04.2021).

3. OduumanbHbIA CalT cpeabl NporpaMMupoBanms Scratch [anekTpoHHbin pecypc] // URL:
https://scratch.mit.edu/ (nata obpawenus: 15.04.2021).
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Ypoku 6—7

YposeHb 06pa3zoBaHua: OCHOBHOE obLee.
Npegmert: MHPopMaTuka (pasgen «PoboToTEXHMKA»).
Knacc: 5—7.
YposeHb usyuenus (6a3oBbii): Moaynb 2. MporpamMMmnpoBaHune poboTta Ha nnatdopme.
Tema ypoka: Brioku ynpasneHus, 610k nepemMeHHbIX, 610K AaT4nKoB, 610K1 BUAA, MarHuT.
Tun ypoka: KOMOMHMPOBAHHBIMN.
Llenb ypoka: 03HAaKOMWUTb Y4aLLMXCS C HOBOW Fpynnoi 6710KoB ynpasneHust VR-poboToM
1 BO3MOXHOCTSIMM NPOrPaMMUPOBAHMUS C UX MOMOLLbIO.
Bpemsa peanusauuu: 2 akaleMMYECKMX Yvaca.
O60pypoBaHue U maTtepuanbl: KOMMbIOTEPbI C BbIXOAOM B MIHTEpHET.

Xopa ypoka

CETb LLEHTPOB UM®POBOIO

OBPA3OBAHUWA OETEW «IT-KYB»
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dtan |. MocTaHOBKa Uenun 1 3a8a4 YpoKa, MOTUBaLMA K yuebHOM AeATe/IbHOCTU
M U3N0XKeHne HoBOoro marepuana (15 + 15 muH)
[lesTeNbHOCTb YYMTENs: OOBACHSET HOBbIM MATEpUan C JEMOHCTPaUMEN CO3AaHMs CKpUMTa

ynpasneHus pobotoM Ha nnatdopme VEXcode VR (http://vr.vex.com).

PaccMOTpuM naHenb 6710KOB ynpaBneHus ¢ ykasaHueM ux QyHkuuoHana (Tabnuua 1).

Tabanua 1
BnAoKku ynpaBaeHus n nx PyHKLUMOHanN
0 O O ) O _
Tpamcmuccy| Markut Bua Ynpasnenwue | Mokasanus || Onepatopsi | Mepemerts|| Mou Gnoku
YCTPOWRCTB
Bnokn, Brokn, brokn, bnoku yc- | bnoku, Brnokn Brokn CoszaaHue
ynaBnsio- | ynpaens- | ynpaens- | JIOBHbIX ynpaens- | MaTemMa- | co3daHusa | cobcTBeH-
lye ABU- | IoWMe aK- | lowWwme ne- | nepexo- | towme TUYECKUX | MynpaB- | HblX 6510-
XEHMAMM | TMBAUMEN | YaTblOB | OB M UM- | AaTyuMKa- | onepaTo- | IeHust KOB
poboTa MarHuMTa | KOHCOMM KnoB MU poB nepemeH-
1 nepom HbIMU

OCHOBHOE AOCTOMHCTBO 3TUX 610KOB — BO3MOXHOCTb CO34aTb YCHOBHbIVI nepexon (LI,VIKJ'I)
C UX MOMOLLbtO. BaykHow FDYHHOVI 6110K0B aABNSETCS rpynna YnpasneHue, C MOMOLLbK KOTO-
PbIX OPraHU3YyOTCA LUMKIIbI U Nepexoabl No ycnosuaM. Buapl 6nokos YCNOBHbIX NEPEXOAOB U UX

(oHaummn npuseaeHsl B Tabnuue 2.

bnoku YCNOBHbLIX Nepexoaos

Tabnuua 2

BNoOK ycnoBHOro nepexopga

PyHKUMA

MosTopsaTtb N pa3

YCTaHaBNMBaET KOJIMYECTBO MOBTOPEHUI (hparMeHTa mporpamMMbl

Bcerpa

OpraHusyeT 6eckoHe4yHoe MOBTOpeHWe (parMeHTa NporpamMmbl

Ecnw...Ttorpa

[Nepexopq no yciosuio

Ecnw...Torga...nHauve...

lNepexopn no ycnosusm

Xnaatb noka...

OXwuaaHue Mo BbINOMHEHWIO YCIIOBUI

MoBTOPSATL MOKA...

MoBTOpPEHME A0 BbINOMHEHNUS YCIIOBUM

B conepxaHue
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NMPOrPAMMHUPOBAHUE POBOTOB

-

YCTaHOBHTE KyPCOp B CNEAYIOWYO CTPOKY

Puc. 17. CKpUNT C UCNONb30BAHNEM LIMK/Ia MosTopATb 1 BbIBOAOM
Ha KOHCOMb JKkpaHa 3HAYEHMS NEPEMEHHOM COUNT (CYéTumKa uTepaumii)

YunTenb NnpuBOANUT NpuMepbl paboTsbl kaxaoro 6oka. Hanpumep, 610k, NpvBeAEHHbIN Ha
pUCyHKe 17, peanu3yeT cneayowmin anroput™: Co3aaHHOM 0by4datowmMcs NepeMeHHOM
COUNT npwucBanBaeTcs 3HayeHue 0 (4Tobbl peann3oBaTh CYETUMK UTEPALIUIA) — BbICTABNISIEM
610K MNoetopaTb 5 pas M BHYTPb 3TOro 6510ka nomelaeM apyrve 610Kkn: Osuxenune ene-
péa Ha 200 mm — UNsmenntb COUNT Ha 1 — BbIBECTU TEKYLLEE 3HAUEHNE NEPEMEHHON Ha
3kpaH (puc. 18).

IKpPaH

NédWwN -

Puc. 18. BbiBeieHHbIE Ha IKpaH 3HAUYEHUS NEPEMEHHON COUNT

Ewé oamH 13 BaxkHbIX 6/10KOB — 3TO 610K MokasaHua ycrpovicts (Aatumkn). OnncaHue
(YHKLMOHANa faTYMKOB nNpueeaeHo B Tabnuue 3.
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2 c"g" 2
Tabauuya 3
Aatuuku. OnucaHune ¢pyHKUUMOHaNa
bnok DYHKUMUA
TpaHcMucens 4 patumnka ABWDKEHWUS, KOTOPbIE NOMOratoT ChOpMy/IMPOBaTh HEKOTO-
pble YCoBus Ans ynpasneHus poboTom
bamnep Mpyn KacaHWK OAHWMM M3 AaTUMKOB (NEBLIM MK NPABbIM) NPENSTCTBUS
Bo3BpaLLatoT 3HadeHne UCTUHA nnu JTOXb.
PekoMeHAayeTCst pa30bpaTh C yYaLMMMCH MPUHLIMN AENCTBUS AaTymKa
KacaHus
[atunk Bo3BpaluaeT pacctosiHue Ao obbekTa (NpensTcTBMS) MU CUrHANN3K-
PacCTosHNSA pyeT 06 06HapyxeHuUn 0bbekTa. PaboTaeT Kak CoHap (YNbTpa3ByKOBOW

nsnyyatenb / NpUEMHKK). PekoMeHayeTca pa3obpathb C yyalwmmmcs
NPUHUMN AEACTBUS AaTUMKa PacCTOSHUS

Jatuvku OnpenenstoT UBET (CUHWIA, 3eNEHbIN, KpacHbIN, HUKAKOM) BHU3Y pobo-
LuBeTa Ta v nepea poboToMm.
PekoMeHAayeTCst pa30bpaTh C YYaLMMMCS MPUHLIMN AENCTBUS AATYMKOB
uBeTa
Monoxenune Onpepnenset koopavHaTbl poboTa (X, Y) Ha MrpoBOM None, a Takxe
Ha none TEKYLLUMIA Yron B rpaaycax. PekoMeHayeTcs pa3obpaTth C yyYalmMmcs

npuHUKUN AENCTBUS AaTuMKa MONOXEHWS Ha None

MpocTenwas nporpamma, WAKCTpUpYyioLas paboTy ynpaBnsiowmx 610K0B U AaTYMKOB
VR-pob0Ta, — 370 Yy)Xe 3HaKOMbIii HaM 06x0a UrpoBoro nons no nepumetpy (puc. 19).

Puc. 19. O6xoa VR-pob0TOM nepmMMeTpa UrpoBoro nosns ¢ UCNoib30BaHWEM JaTyMKa KacaHus
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NMPOrPAMMHUPOBAHUE POBOTOB

AnropuTt™ paboTaeT cneayowmM 06pa3oM: NpUCBoOMM nepeMeHHo COUNT (CUYETUMK)
3HayeHne 0 — UCMONb3yeM yrpaBnsatolmniA 610K Beerga (6€CKOHEYHbIV LMK NMOBTOPEHUS),
BHYTPW KOTOPOro pa3MecTM OCHOBHOM (hparMeHT mporpamMMbl — [BUraeMmcsi Bnepéa, noka
AATUMK He KOCHETCS CTeHbl, — cpaboTan AaTyumMk — noBopayMBaeM BNpaBo M CHOBA ABUraeMcs
Bnepén, Npy 3TOM yBeNNUYMBas 3Ha4eHE NepeMeHHoN COUNT Ha eaunHULYy — NOBTOPSIEM
LMK 4O TeX rop, NoKa BbINOHAETCS ycnoBme COUNT < 4 (poboT 06xoauT 4 CTeHbl nepume-
Tpa), KaK TONbKO YCOBKE NepecTaéT BbIMOAHATLCS, NPOrpaMMa OCTaHaBNMBaeT poboTa.

Bonee cnoxHblii anroputm obxoaa VR-pob0TOM nepuMeTpa peann3oBaH Ha pucyHke 20.
B HEM mncnonb3yeTcs AaTyMK pacCTosHMS M OCTAHOBKM MPOEKTa MpuW ero 3aBeplieHnmn. Takxe
3aecb npueeféH 610K Ecan...torpa...uHade A1 OpraHn3aLmmn yCrIoBHOMO nepexoaa.

Hanpaeo v Ha @ B rpagycax »
1

Puc. 20. O6X04 MrPOBOro MoJIst MO NEPUMETPY C UCMONb30BAaHWMEM AaTuMKa PacCTOsIHUS

[edaTenbHOCTb yyalmxcsa: u3yyaroT HOBbIN MaTepuan, cnywatoT 06bACHEHNS YYUTENA, 3aAa-
OT BOMpPOCHI.

dtan Il. AKTyanmsauuma 3HaHUU U NnpobHoe yyebHoe aelictBue (15 + 15 muH)

[edaTenbHOCTb yuntens: npeanaraeT yyawumcs noj ero KOHTPOSEM BbIMOSIHATL HEKOTOpbIe
3aaaHusa Ha nnatdopme VEXcode VR, MCnosib3ys 3HaHWS, NOSTYYEHHbIE B XOA4E MU3/T0XEHUS HO-
BOro MaTepuana.

3apaHue 1. Bocnpou3BeCTV CKPUNT, OMUCaHHbIMA BbillE, HA KOMMbIOTEPAX YYalLMXCS.

3agaHue 2. I3MeHUTb HEKOTOpble NapaMeTpbl CKpUMTa U UCCNeaoBaTb, Kakne M3MeHeHuns
MpW 3TOM NpoM30oMayT B ABMxeHnn VR-poboTa, Hanpumep M3MEHWUTb YCoBue COUNT < 4.
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1]

3apaHue 3. 3anporpammupoBaTb VR-pob0Ta, YTOObl OH YEpTUA KPACHYIO NIMHUIO NO XO4y
CBOEro ABMXXEHWS.
[lesTenbHOCTb YYaLWMXCS: CaMOCTOSATENIbHO BbIMOMHAOT NPEANOXEHHbIE 3adaHus.

dtan Ill. MoBTOpEeHue HoBoro maTtepuana (5 + 5 MmuH)

[lesTeNbHOCTb YUNTENS: KPaTKO NOBTOPSIET HOBbIM MaTepuan: 6/,10ku ynpaBneHus, 3afaHue
YCNOBHbIX NEPEXOA0B, OpraHM3aums unkna, paborta gaT4ymKoB.

[leaTenbHOCTb yyalmxcs: AEMOHCTPUPYIOT, KaK yCBOMAM MaTepuan.

3tan IV. MpoBepKa NOHMMAHUA U NepBUYHOE 3aKpenaeHue (5 + 5 muH)
[lesaTenbHOCTb yunTens: 3aAaéT yyalmnmcs cneaytolme Bonpoch.

[Ans yero Hy>xeH 6,10k NporpaMM Ynpasenexue?

Kakoit 610k nporpaMm OTBEYaeT 3a JBMXeHWe poboTta?

NSt 4ero HyXHbl AATYMKK U KaKue OHU bbiBatoT?

Kak ocTaHOBWUTb MpPoeKT?

YT0 TaKoe BIOXEHHbIN LMKN?

YT0 TaKoe YCNOBHbIN NEPEXOS M KaK €ro OpraHu3oBaTh?

[lesaTenbHOCTb yYalMxcs: 0TBEYAlOT Ha NpeasioXXeHHbIe BONPOCh!.

dtan V. UHPopmauma o gomaliHemM 3a4aHUN, MHCTPYKTAX MO ero BbiNOJIHEHUIO
(3 + 3 muH)

[edTenbHOCTb yunTens: cooblaer yyawmmcs AoMallHee 3ajaHue.

3apaHve*. Hanucatb nporpammy asuxerus VR-poboTa no nepumeTpy UrpoBoro nons, pu-
CytoLLEero no xoAy ABMXXEHWUA NIMHWUM PasHbIX LIBETOB, C UCMOJIb30BAHMEM LIMKNA.

[leqaTenbHOCTb yyalmMxca: 3aAaloT YTOYHALWME BOMPOCH O BbIMO/HEHUW OMALLHEr0 3a4a-
HUS.

9T1an VI. PedbneKkcua geatenbHOCTU Ha ypoKe (2 + 2 MUH)

[lesaTenbHOCTb yunTens: CnpawmnBaeT yyawmxca 0b ux BnevaTsieHnsx oT Ypoka, YTo noHpa-
BWOCb, YTO OCTANIOCb HEMOHATHbLIM.

[leaTenbHOCTb yyalimxca: OTBeYalT Ha BOMPOCHI yuuTens.

AunpaKkTuyecKkme martepuannl

1. MnaTtdopma nporpammmpoBaHust poboToB VEXCode VR [3nekTpoHHbIi pecypc] // URL:
https://vr.vex.com (aata obpawieHums: 15.04.2021).

2. UHdopmaTuka. YpoBeHb 1 «bnoku» [anekTpoHHbIM pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpaluenns: 15.04.2021).

3. OdmumanbHbIn CaliT cpeabl NporpaMMmpoBaHmnsa Scratch [anekTpoHHbIn pecypc] // URL:
https://scratch.mit.edu/ (nata obpawenuns: 15.04.2021).

Ypoku 8-9

YpoBseHb 06pasosaHusa: OCHOBHOEe obLee.

Npegmert: MHPopMaTuka (pasaen «PoboTOTEXHMKE»).

Knacc: 5—7.

YposeHb usyuenua (6a3oBbin): Moaynb 3. JaTumku n obpaTHas CBsi3b.

Tema ypoka: [JaTUMK MECTOMONOXEHNS, AaTYMK HAaNpaBieHUs ABWXKEHWS.

Tun ypoka: KOMOMHUPOBAHHBIN.

Llenb ypoka: 03HAKOMUTb y4aLLMXCS C HOBOW rpynnon 6110KoB ynpasneHust VR-poboToM
1 BO3MOXXHOCTSIMM NPOrpaMMMUPOBaHMUSA C UX MOMOLLbIO.

Bpemsa peanusauum: 2 akageMmyecKux yaca.

O6o0pyaoBaHMe U maTepuanbl: KOMIMbIOTEPLI C BbIXOAOM B UHTEpHET.
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Xop ypoka

dtan |. MocTraHOBKaA Uenu U 3aga4 ypoka, MOTUBaLUA K yuebHOU aeAaTeNbHOCTH
1 U3N10XKeHne HoBoro martepuana (15 + 15 muH)

[eaTenbHOCTb YUnMTENs: 0OBACHAET HOBbIM MaTepuan
C AEMOHCTpaLIMel co3aaHns ckpunTa ynpaBneHus pobo-
vExva ToM Ha nnatdopme VEXcode VR (http://vr.vex.com).

p,arqm( mMmecTononoXxKeHua

ST | [ VR-pob0T MMeeT BCTPOEHHbIN AaTUMK MECTOMOMOXEHUS,
T e KOTOPbIN coobuiaeT ero nonoxenue (X, Y). Mectononoxe-
Hue VR-poboTa onpeaensieTcs TOYKOWM NoBOpoTa crnepean
B LeHTpe (puc. 21). MokasaHo TakxXe MECTOMNONOXEHNE pyy-
kv Ha VR-poboTe. 3Ta uHdopMauus BaxKHa AN NOHUMAHUS
TOro, KakoM TOYKOM Mo3uumoHupyeTcs VR-poboT Ha mrpo-
BOM Mone. 3HayYeHns AaTumMka MecTononoXxeHus otobpaxa-

Puc. 21. [laTuMK MECTOMONOXKEHUST  I0TCS Ha naHenu ynpaeneHus B VEXcode VR (puc. 22).
VR-poboTa

e ©

V2l X

Heading Location Bumiper Distance

Left. False

Color: None  Color: None  JJY: 900 mm 5 Rght: False 1845 mm

Puc. 22. [okasaHWa aaTymMka MECTOMONOXKEHMSA Ha NaHesnun ynpaseHus

MpoaeMOHCTpUpYeM CKpunT AocTmxeHus VR-poboTom koopanHaT Y > 0 (puc. 23) u ero
MOSIOXEHME NoC/e BbIMOMHEHUSI AaHHOrO ckpunTta (puc. 24).

ABMXEHWE Bnepea v

OCT3HOBMTL ABHXEHHe

Puc. 23. CkpunT goctmkeHusi VR-pobotom koopauHat Y > 0

L Location R

Eye Eye Angle 1
Object: False Object: False  X: -900 mm o Le
Coloe: None  Color: None  Y: 10 mm Rig
Raf
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NMPOrPAMMMUPOBAHUNE POBOTOB

KoopauHata X 8 MM -960

KoopauHata'Y B MM 1@

lNepemeHHble

count 0

Puc. 25. OTobpaxkeHne koopamHaT VR-poboTa Ha KOHCOMM JkpaHa

3HayeHns AaTyvKa MeCTOMOMIOXKEHNUS MOryT
0TO6paXaTbCsl Ha KOHCOMM 3kpana B VEXcode — [onoweHue Ha none
VR (puc. 25).

bnokn u3 kateropun MonoxkeHne Ha none
(puc. 26) B NaHenn MHCTPYMEHTOB MOXHO Aoba-
BUTb M YOQNUTb U3 KOHCONW JKpaHa, YCTaHOBMB
W CHSIB COOTBETCTBYIOLLMI (DNaxoK.

MepeMeHHble MOXHO A06aBNsSTb WM yAansiTh ‘

N3 KOHCONW JKpaHa, YCTaHaB/IMBas U CHUMas
(dnaxok B COOTBETCTBYtOWEM none. B VEXcode
VR nepeyeHb nepemMeHHbIX BCerga HayvMHaercs C
rnepemMeHHoM myVariable. Co3a4aTb CNUCOK MOXHO B pa3aerie MepemeHHble, @ 3aTEM OTO-
6pa3nTb ero yepes KOHCO/b IKpaHa, HAXKAB KHOMKY [,06aBUTb CAUCKM.

MOHMTOPUHI 3HAYEHMN [AaTUYMKOB B KOHCOMM MOHWTOPA NO3BONSIET NOSIb30BATENO NPOCMa-
TPUBATb AaHHbIE ATYMKOB B PEXMME peanbHOro BpeMeH. KOHCO/b IkpaHa TakKe MOXXHO
MCNOJIb30BaTh ANS OTCNEXMBAHMS 3HAYEHMI NEPEMEHHbIX. KOHCONb MOHMTOPA MOXET Npeso-
CTaB/ISITb OTYETLI B peasbHOM BPEMEHU M0 onpeaenéHHON NepeMeHHoN B NPoeKTe.

Takxe MOXHO 0TO6pa3nTb Ha KOHCOMM JKpaHa W Ha KOHTPOJSIbHOM MaHenu yroa nonoxe-
Husa poboTa B rpagycax (puc. 27).

Puc. 26. Briokn 13 kateropum
MonoxkeHune Ha none

Texywit yTon e rpaaycax

180°

Puc. 27. No3numoHMpoBaHue Tekyllero yrna VR-pobota
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4

YCTaHOBMTL LEET NEpa  USpHHA ¥

NEPEMECTUTE Nepo poboTa  BHUZ ¥

ABWMXEHWE Enepea ¥

OCTaHOBWTE ABXEeHne

Puc. 28. CKpUNT MpoeKTa C AaT4YUKOM MECTOMOSIOXKEHMS

MpuMep NPOEKTa C UCMOJb30BAHWMEM AaTUYMKaA MECTOMOJIOXKEHNS NPUBEAEH Ha pUCYHKE 28.
Ha pucyHke 29 nokasaHo oTpaXKeHue NapaMeTpoB 3TOr0 NPOEKTa C AATYMKOM MECTOMNOMOXE-
HUS.
[

Object: False Object: False  X: 10 mm 90
Color: None  Color: None Y: 15 mm

Kpan >
Koopausara X 8 uu 1e i
—E [—— = |

Puc. 29. OTpaxkeHWe napameTpoB NPOeKTa C AaTYNKOM MECTOMNOSOXKEHNS

[edaTenbHOCTb yyalmxcsa: u3yyaroT HOBbIN MaTepuan, CnywaroT 06bACHEHNS YYUTENA, 3aAa-
IOT BOMpPOCHI.

3tan Il. AKTyanusauuma 3HaHUi

M npobHoe yuebHoe geiicteue (15 + 15 muH)

[leaTenbHOCTb yuuTens: npegnaraer yyawumcs noj ero KOHTPONEM BbIMOMHUTL HEKOTOpble
3aaaHus Ha nnatdopme VEXcode VR, nCnosnib3ys 3HaHWS, NOSYYEHHbIE B XOAE MU3/T0XEHUS HO-
BOro marepwuana.

3apanune 1. BocnpousBecT CKpWMTbI, OMWUCAHHbIE BbILE, HA KOMMbIOTEpax y4yalluxcs.

3afanue 2. U3meHnTtb napametpsl (X, Y) ckpunTa v UccneaoBatb, Kakue U3MEHEHUs npu
3TOM Npom30oMayT B ABuxeHun VR-poboTa.
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3apanue 3. 3anporpammupoBatb VR-poboTa € MCNONb30BaHMEM AaTyMKa MECTOMOoXe-
HUS, YTObbl OH HAYepTUI AOMUK MO XO4Y CBOErO ABWMXEHMS.
[lesTenbHOCTb YYaLWMXCS: CaMOCTOSTENIbHO BbIMOMHAOT NPEANOXEHHbIE 3a4aHus.

dtan Ill. MoBTOpEeHue HoBoro maTtepuana (5 + 5 MmuH)

[lesTeNbHOCTb YUUTENS: KPAaTKO MOBTOPSIET HOBbIA MaTepUan: AaTYMK MECTOMONOXEHUS, 3a-
JaHWe KOOpAMHAT MECTOMOOXEHUS, OTPaXeHWe KOOPAUHAT Ha NaHenn ynpasneHns U KOHCO-
JIN SKpaHa.

[leaTenbHOCTb yyalmxcs: AEMOHCTPUPYIOT, KaK yCBOMIM MaTepuan.

3tan IV. MpoBepKa NOHMMAHUA U NepBUYHOE 3aKpenaeHue (5 + 5 muH)
[leaTenbHOCTb yuntens: 3a4aéT y4yalmmcs cneaytowmne Bonpochl.

+ [Insi Yero HyXxeH AaTuYMK MECTOMOSIOKEHNS?

+ Kak MOXHO KOHTPONMpOBaTb MOKa3aHWS AaTyvka?

+ Kak 3agatb Kypc poboTy?

+ Kak BbIBECTU [aHHble Ha KOHCOMb JKpaHa?

[leaTenbHOCTb yyallnxca: OTBEeYaloT Ha NpeasioXeHHble BOMpPOChI.

9tan V. UHbopmauua o gomallHeM 3a43aHUN, MHCTPYKTAXK MO ero BbiNno/JIHEHUIo
(3 + 3 muH)

[edTenbHOCTb yunTens: cooblaer yyawmmcs AoMallHee 3ajaHue.

3apaHve. Hanucatb nporpammy aswxenus VR-poboTa anst Bcex Gpuryp Ha urpoBoM none
TpaccupoBLUK POpMbI.

[leqaTenbHOCTb yyaluxcs: 3afaloT YTOYHSAIOWME BOMPOChl O BbIMOMHEHMM AOMALLUHEro 3aja-
HUS.

9T1an VI. PedbneKkcua geatenbHOCTU Ha ypoKe (2 + 2 MUH)

[leaTenbHOCTb YYuTens: CNpallMBaeT yyawmxcs 06 ux BreyaTneHusx OT YpoKa, YTO MOHpa-
BWOCb, YTO OCTANIOCb HEMOHATHbLIM.

[leqaTenbHOCTb yyalimxca: OTBeYalT Ha BOMPOCHl yuuTens.

AunpaKkTuyecKkme martepuannl

1. MnaTtdopma nporpammmpoBaHust poboToB VEXCode VR [3nekTpoHHbIi pecypc] // URL:
https://vr.vex.com (aata obpawieHums: 15.04.2021).

2. UHdopmaTuka. YpoBeHb 1 «bnoku» [anekTpoHHbIM pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpaluenns: 15.04.2021).

3. OpuumanbHbIA canT cpeabl nporpaMMmupoBaHus Scratch [anekTpoHHbIn pecypc] // URL:
https://scratch.mit.edu/ (nata obpawenus: 15.04.2021).

Ypoku 10-11

YpoBseHb 06pasosaHusa: OCHOBHOEe obLee.

Npegmert: MHPopMaTuka (pasaen «PoboTOTEXHMKA»).

Knacc: 5—7.

YposeHb uzyuenua (6a308Bbiit): Moaynb 3. [laTumkn 1 obpaTHas CBA3b.

Tema ypoka: [lJaTymku uBeTa. JNCKOBbIN NabUPUHT.

Tun ypoka: KOMOMHUPOBAHHbIN.

Llenb ypoka: 03HAKOMUTb y4aLLMXCS C HOBOW rpynnon 6110KoB ynpasneHus VR-poboToM
1 BO3MOXHOCTSIMM NPOrpaMMMUPOBaHUS C UX MOMOLLbIO.

Bpemsa peanusaumun: 2 akaeMUYeCKuX vaca.

O6o0pyaoBaHMe U maTepuanbl: KOMIMbIOTEPLI C BbIXOAOM B UHTEpHET.
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Xop ypoka

dT1an |. MocTtaHOBKA Le/siu 1 3a4a4 YpoKa, MOTUBaLUA K yuebHO aeaTenbHOCTH
1 U3N10XKeHne HoBoro martepuana (15 + 15 muH)

[lesaTenbHOCTb YunTENs:: 0OBACHAET HOBbIM MaTepuan C AEMOHCTPpaUMeN CO34aHMs CKpUNTa
ynpasnexus pobotoM Ha nnatdopme VEXcode VR (http://vr.vex.com).

DatumMkun ugeta SIBNSIIOTCS OAHUMM M3 OCHOBHbIX JAaTYMKOB B 3aZadvax nporpamMMnpoBaHus
pob0TOB. ITW AATUMKM UCNONL3YIOTCA 415 OpraHu3aumnm YCIOBHbLIX NEPEXOAOB M OYEHb YaCTO
ANS 3aaHNS TPAEKTOPUU ABWXEHWSI poboTa (ABMXEHNS NO YEPHOWN NUHWN).

B VR-poboTa BCTpoeHbl 2 AaTumka useta (puc. 30): oauH HanpasfeH BHM3, a Apyro —
Brepén.

Puc. 30. [laTumkm uBeTa Ha VR-poboTe

Yyalmmcs COBMECTHO C yunTeneM npeanaraeTcs HanucaTb CKpUnT AsuxeHust VR-poboTta
no AMCKOBOMY NabupuHTy (puc. 31).

1] Onckossit nabupuHT

PACIINPUTR Bubepure mrposoe none

Front Down Location

Heading Rotation Eye Eye Location Angle Bumper Distance

Object: False Object: False X:-562 mm 0 Left: False
Color: None  Color: None  Y:-907 mm Right: False

820 mm

Puc. 31. IrpoBoe none Auckosblit NnabUpuUHT
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YuyuTenb npegnaraeT yyawmmcs copMynnpoBaTb anroputM ABMXKeHus poboTta no 3To-
My NabupuHTy. O4eBMAHO, YTO OH bByZeT BbIrNsAeTb cneayowmm obpa3oM: Crapt (ABMKEHME
Bnepéan) — Ecam AMCK 3eNEHOro LUBeTa, To NOBEPHYTb Hanpaso Ha 90 rpaaycoB — Ecam
ANCK CUHEro LBETa, To NMOBEPHYTb HaneBo — Ecam AMCK KPacHOro LBeTa, To OCTaHOBWUTL [ABM-
XeHue.

FOTOBbIN CKPUNT OYAET BLIFNSAETb Creayowmm obpasom (puc. 32).

NOBOPOT HanNpaeo ¥ Ha @ B rpanycax b

BcnM . s v
OCTaHOBWTL ABKEHWE

>

Puc. 32. CkpunT ABmxeHns VR-poboTa no AUCKOBOMY NabupuHTy

[lesTenbHOCTb YYaLLMXCS: M3yyaloT HOBbI MaTepuan, CyWwalT 06bsACHEHUS YunTeNs, 3aaa-
tOT BOMPOCh!.

3tan Il. AKTyanmsauuma 3HaHUU U NpobHoe yyebHoe aelictBue (15 + 15 muH)

[leaTenbHOCTb yuuTens: mnpegnaraer yyawumcsa noj ero KOHTPONEM BbIMOMHWUTL HEKOTOpbIE
3agaHuns Ha nnatdopme VEXcode VR, MCNONb3ys 3HaHMS, NOYYEHHBIE B XO4E U3N0XEHUS HO-
BOro marepwuana.

3apaHve 1. Co3patb CKpunT npoxoxaeHus VR-poboToM aAMckoBoro nabmpuHta ¢ UCnonb-
30BaHMEM [aTyuKa UBETA CBEPXY.

3apanue 2. OpraHu3oBaTb copeBHOBaHMe «Yei VR-poboT bbicTpee Bcex NpoMAET ANCKO-
BbliA NaOMPUHT?>» (MCNONb3YEM TalMep).

[eaTenbHOCTb yYalmXCsa: CaMOCTOATENbHO BbIMOMHAT NPEANOXEeHHbIe 3a4aHus.

dtan Ill. NoBTOpEeHue HoBoro martepuana (5 + 5 MmuH)

ﬂ,eﬂTerleOCTb YUYUTENA: KPaTKO NOBTOPAET HOBbIM MaTepuan: AaT4yuKn LBETaA (BerHMVI n
HM)KHM%), ABWXEHNE NO AUCKOBOMY J'Ia6VIpVIHTy, OTpa>X€HWe AaHHbIX Ha NaHeNn ynpaBieHuns
M KOHCOJIN 3KpaHa.

ﬂ,eﬂTeJ'IbHOCTb ydalnxca: AEMOHCTPUPYIOT, KakK YCBOWIU MaTepuan.
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3tan IV. MpoBepKa NOHMMAHUA U NepBUYHOE 3aKpenaeHue (5 + 5 muH)
[leaTenbHOCTb yunTend: 3aAaéT yyalmumcs Cregytowime Bonpocs!.

« [Ing 4ero Hy>XeH AaTuyuk LBeTa?

+ Kak MOXHO KOHTPO/IMPOBaTb MOKasaHWs fgaTyvka?

+ Kak 3apatb nmapameTpbl faTumka LseTa?

+ Kak BbIBECTU [aHHble Ha KOHCOMb JKpaHa?

[leaTenbHOCTb yyallMxca: OTBEYAKOT Ha MpPeasiokeHHbIe BOMPOChI.

dtan V. UHPopmauma o gomalHemM 3a4aHUN, MHCTPYKTAXK MO ero BbiNOJIHEHUIO
(3 + 3 MmuH)

[leaTenbHOCTb yuuTens: coobllaeT yyalumcs AOMallHee 3aaaHue.

3afaHue. HanucaTb nporpammy asumxeHus VR-poboTa no aguckoBomy nabupuHty 6e3 uc-
nosib3oBaHusl 6n1oka Ecaum...to.

BakHo!

Mcnonb3oBaTb 6710k ¥aath noka.

[ledaTenbHOCTb y4dyalwmnxca: 3aaatoT YTOYHAOLWKME BONPOCHI O BbINOMHEHNW AOMALUHEro 3aja-
HUA.

9tan VI. PedbneKkcua peatenbHOCTU Ha ypoKe (2 + 2 MnH)

[edaTenbHOCTb yunTeNns: CnpawmnBaeT yyalmuxcs 06 ux BneyatneHnsx oT ypoka, 4to noHpa-
BWOCb, YTO OCTA/IOCb HEMOHATHbIM.

[lesaTenbHOCTb yyalmxcs: OTBEYalT Ha BOMPOCHI yuuTens.

AunpaKkTuyecKkne martepuannl

1. Mnatdopma nporpammupoBarmns pobotos VEXCode VR [anekTpoHHbIN pecypc] // URL:
https://vr.vex.com (aata obpawieHums: 15.04.2021).

2. HdbopmaTuka. YpoBeHb 1 «bnoku» [3nekTpoHHbI pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpaiuenus: 15.04.2021).

3. OdmumanbHbIM CanT cpeabl NporpaMmMmpoBaHns Scratch [anekTpoHHbiv pecypc] // URL:
https://scratch.mit.edu/ (aata obpaweHnus: 15.04.2021).

Ypoku 12-15

YposeHb obpa3oBaHua: OCHOBHOE oblLee.

Npegmert: MHPopMaTuka (pasaen «PoboTOTEXHMKA»).

Knacc: 5—7.

YposeHb uzyuenus (6a308Bbiin): Moaynb 3. [laTunkn 1 obpaTHas CBA3b.

Tema ypoka: [JaTumk pacctosiHus. MpocTton nabupuHT. uHaMnyecknin nabupmHT.

Tun ypoka: KOMOBMHMPOBAHHbIN.

Llenb ypoka: O3HAKOMMUTb Y4aLUMXCS C HOBOW rpynmnoin 610K0B ynpasneHust poboTom
¥ BO3MOXXHOCTSIMM NPOrpaMMMUPOBaHMUSA C UX MOMOLLbIO.

Bpemsa peanusaumun: 4 akaeMn4eCcKux vaca.

O60pyaoBaHue U maTtepuanbl: KOMMbIOTEPbI C BbIXOAOM B MIHTEpHET.

Xopa ypoka

dT1an |. MocTaHOBKa Uuenu u 3agad ypoka, MoTuBauma K yuebHoit geaTenbHOCTH
M N3/10XKeHue HoBoro marepuana (15 + 15 + 15 + 15 muH)

[lesTenbHOCTb yunTens: OObSCHSET HOBbIM MaTepuan C AEMOHCTPALMEN CO3[aHUS CKpUnTa
ynpasnexus pobotoM Ha nnatdopme VEXcode VR (http://vr.vex.com).
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Puc. 33. MpocToi (a) n auHamMmuyeckuin (6) NabUpuHTbI

MpoxoxaeHne no nabupuHTy LenecoobpasHo
BbIMOJIHATL C UCMOJIb30BAHNEM PA3/IMYHbIX AaT-
YMKOB: KacaHWs, pacCTosiHUS, LiBETa, MeCTOMNoso-
XeHus. Mpu U3yyeHUn HOBOro MaTepuana peko-
MeHAyeTCcs pa3buTb BeCb Npoxoa NabupuHTa Ha
dparmMeHTbl, 4TOObI NOKa3aTb y4YalMMCs ONTu-
MasibHble PEeXMMbl MNPOXOXAEHUS NabupuHTa
VR-poboToM.

B urposbix nonsix nnatdopmbl VEXcode VR
npeacTaBneHbl 2 TUNa NabMpuHTOB — NPOCTOM
(cTaTnyeckui) u aAnHamudeckuii (puc. 33).

OMHamMuuecknit nabupuHtT — 3TO NABUPUHT,
B KOTOPOM ero KOHUrypauusi U3MeHseTcs npu
Ka)aoi HOBOW 3arpy3ke ckpunta. B npoctom na-
6upunte YA0OHO OTpabatbiBaTh PparMeHTbl ABU-
xeHns VR-poboTa, Hanpumep noctaBuTb eMy 3a-
pady: «[lobpaTtbcs B TOUKy A co ctapTta». lMpu-
Mep npoxoxaeHus VR-poboToM npoctoro nabu-
PWUHTa OT CTapTa A0 TOYKM B npuBeaEH Ha pUCYH-
ke 34.

PaccMoTpum 6onee CnoxHyo 3agady: «Kak
posectn pobota 40 uMdpbl 4 328 MUHUMAMbHO KO-
pOTKOE BpeMsl B NPOCTOM NlabupuHTe?» B faHHOM
CKpUMNTE WCMOMb3YIOTCSA: YCMOBHBIM Nepexoa
Xpaatb noka M ABa AaTymka — Jlesbibamnep
(oaTumMK KacaHusa) U Aatumk pacctoaHua. Bme-
CTO AaTuMKa PacCTOSHUS MOXHO TaKXe UCMosb30-
BaTb AATUMK KaCaHWsl, HO TOrfa YBENUYMTCS BpeMS
NpoOXoXAeHusl NabupuHTa Ha NULWHWE MaHEBPGI
poborTa.

Puc. 34. lNpoxoxaeHune VR-poboTom
NpOCTOro NabupuHTa 40 TO4KKM B

B conepxaxue
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PaccMoTpuM yHMBEpPCanbHYO NporpaMMy, KOTopas NoaxoauT Ans npoxoxaeHus VR-pobo-
TOM KaK AMHAMMWYECKOro, Tak 1 Ans ctaTuydeckoro nabupunra (puc. 35).

ycraHoBuTs count v g o

NOBOPOT HaNpPaeo ¥ Ha @ 8 rpagycax b

ecnu paccroaHMe e mm v > @

ABMXeHwe Bnepen ¥ Ha @ mm ¥ >

NOBOPOT HANPEBO ¥ Ha @ e rpagycax b

ecnu paccroaiMmes mm ¥ < @

NOBOPOT HANeeo ¥ Ha @ B rpagycax »

Puc. 35. YHMBEpCasibHas NporpaMMa NpoXoXAeHUs! NabUpUHTOB

YHMBEpCaNbHOCTb AaHHON NPOrpaMMbl COCTOMT B TOM, YTO VR-pob0T, nepemeLLasch Ha
1 KNeTKy UrpoBoro rnossi, NPoBepseT Hannyme NpendTcTenusg Ha pacctosHum 100 MM Bnepeam
cebs 1 B 3aBUCUMOCTY OT BbINOSIHEHWS USIN HEBLINOJTHEHMS 3TOrO YC/IOBUSI NOBOPAYMBaeT B Ty
WU UHYIO CTOPOHY MW ABWXETCH BNeEpEL.

[lesaTenbHOCTb yYalMXCs: M3yYaloT HOBbIM MaTepuan, ClywatT 0bbsCHEHUS yuuTens, 3aaa-
0T BOMPOCHI.

dtan Il. AKTyanmnsauma 3HaHUi n npobHoe yuebHoe pgeiicTtBue (15 + 15 + 15 +
+ 15 muH)

[leqaTenbHOCTb yuuTens: npeanaraet yyalwmumcs nog ero KOHTPOSIEM BbIMONHUTL HEKOTOpbIe
3a4aHua Ha nnatdopme VEXcode VR, UCNonb3yst 3HaHKS, MOydYeHHbIe B X04e U3/0XKEHUS
HOBOro MaTepuana. [lJaHHbIM 3Tan ypoka 3aHMMaeT no 15 MUHYT OT KaXaoro M3 YeTbIpéx ypo-
KOB.

B xoae oTpaboTku 3TOro 3Tana ypoka yuuTtenb (B 3aBUCMMOCTM OT MOArOTOB/IEHHOCTM Knac-
ca) npeanaraeT yvyawmmcs COBMECTHO C HUM BbINOMHUTL NpaKTUYECKUe 3ajaHus.

3aganue 1. Co3paTb ckpunT npoxoxaeHus VR-poboTom npoctoro nabupuHta (puc. 36) go
KaXkAoW 13 6yKB Ha CMHEM (poHe.
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Puc. 36. [pocTon NnabupuHT

3apaHve 2. ONTMMKU3MPOBaTb CKPUNT, CO3AaHHbIN B 3aAaHnK 1, N0 BPEMEHW NPOXOXAEHNS
(dbukcaumsi Tanmepom).

BakHo!

Mcnonb3oBaTb pasnnyHble AATYMKK.

3apanue 3. Co3maTb CKpUNT npoxoxaeHus VR-po60ToM NpocToro nabupuHTa A0 Kaxaow
13 undp Ha 3enéHom ¢oHe.

3apaHve 4*. Co3gatb CKpUNTLI NpoxoxzaeHus VR-poboToM nabupuHTa ¢ OAHOBPEMEHHbIM
MOACYETOM KOMMYECTBA CUHMX W/WNKM 3eNEHBIX MONEN C BbIBOAOM MH(OPMaLUMM Ha KOHCO /b
3KpaHa.

[esTenbHOCTb yyalmxcs: COBMECTHO C yUMTENEeM BbINOMHSIOT NPeasioKeHHble 3a4aHus.

dtan lll. NosTOpeHue HoBoro matepuana (5+ 5+ 5 + 5 MmuH)

ﬂ,eFITeﬂbHOCTb YUYUTENA: KPATKO MNOBTOPAET HOBbIN MaTepuan. npuHUMN pa60TbI OaTYUKOB
LUBETA, KaCaHU4, paCCTOAHUA, MECTONOJIOXEHNA, OTPpaXXEHUE AaHHbLIX Ha NaHEN ynpaBJ/IEHUA
M KOHCOJIN dKpaHa.

ﬂ,eﬂTerIbHOCTb ydalimxca: AEMOHCTPUPYIOT, KaK yCBOUIN MaTeEpua.

dT1an IV. MpoBepKa NOHMMAHUA U NepBUYHOe 3aKpensieHue (5+ 5+ 5+ 5 muH)
[lesTenbHoCTb yuuTend. 3afaéT yyalimMmca cneayowmne Bonpochl.
+ KakoB npuHumn paboTbl gatumka LpeTa?

+ KakoB npuHumMn paboTbl faTunKa paccTosHUS?

+ Kak MOXHO KOHTPOJ/INPOBATb MOKa3aHUA AaTumnka?

+ KakoB npuHumMn paboTbl faTumka KacaHus?

+ Kakos npuHUKMN pa6OTbI AaTynKa MeCTOMOJIOKEHMS?

+ Kak 3agatb MapaMeTpbl AaT4YUKa usera?

+ Kak 3apatb MnapaMeTpbl MEeCTOMOJIOXKEHMS?

+ Kak BblBECTM AaHHblE HA KOHCO/b 3KpaHa?

[lesTenbHoCTb y4yalinuxca. OTBEYalOT Ha MPEANOXEHHbIE BOMPOCHI.

dtan V. MHd)OpMEILI,MH O AOMallHEeM 3a4aHUN, MHCTPYKTAXK NO ero sbinoJiIHEHUo
(3+3+3+3 mMuH)

[eaTenbHoCTb yuuTens: coobliaeT yvawmmcs AoMallHee 3afaHue.

3apgaHue. Hanucatb nporpammy aswxeHus VR-poboTa no auckoBoMy nabupuHty 6e3 uc-
nonb30BaHus 6noka Ecaum...to.
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BakHo!

Mcnonb3oBaTb 6/10K ¥aaTh noka.
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[ledTenbHOCTb YYalmnxcs: 3a4atoT YTOYHSIOWME BONPOCH! O BbINONHEHUM AOMALLHEro 3a4a-
HWA.

dTan VI. Pepnekcua peatenbHOCTH Ha ypoKe (2 + 2 + 2 + 2 MUH)

ﬂ,eﬂTeﬂbHOCTb yunTena. cnpawmBaEeT y4vallnxca 06 nx BneyatneHmsax oT YPOKa, YTO NOHpa-
BUNOCb, YTO OCTa/NI0OCb HEMOHATHLIM.

ﬂ,eﬂTeﬂbHOCTb yyallnuxca: oTBe4aloT Ha BOMPOCHI YYUTENS.

AvpaKkTuyecKkne martepuannl

1. Mnatdopma nporpammupoBarmus poboTtoB VEXcode VR [anekTpoHHbIn pecypc] // URL:
https://vr.vex.com (aaTta obpawenus: 15.04.2021).

2. MHdopmaTuka. YpoBeHb 1 «bnoku» [3nekTpoHHbIN pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpawenus: 15.04.2021).

3. OdbmumanbHbIN calT cpeabl NporpaMMuMpoBaHus Scratch [anekTpoHHbin pecypc] // URL:
https://scratch.mit.edu/ (nata obpawenuns: 15.04.2021).

Ypoku 16—-17

YposeHb 06pa3zoBaHua: OCHOBHOE obLee.

Npegmert: MHPopMaTuKa (pazaen «PobOTOTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenus (6a308Bbli): Moaynb 3. JaTunkn 1 obpaTHas CBA3b.

Tema ypoka: YnpaBneHue marHutom. Céop duiuex.

Tun ypoka: KOMOBMHUPOBAHHbIN.

Llenb ypoka: O3HAKOMWUTb y4alLMXCsl C HOBOW rpynno 6/10k0B ynpaBneHns poboTom
M BO3MOXXHOCTSIMX NPOrpaMMUPOBaHWS C MX MOMOLLbIO.

Bpems peanusaumm: 2 akaeMUYECKMX Yaca.

O6opypoBaHue n matepuanbl: KOMMNbIOTEPLI C BbIXOAOM B MIHTEPHET.

Xopa ypoka

dtan l. NMNoctaHOBKA uenn mn 3agad
YPOKa, moTuBauma K yuebHou geatenb-
HOCTM U U3NI0XKEeHUe HOBOro marepuana
(15 + 15 + 15 + 15 muH)

ﬂeﬂTeﬂbHOCTb yuunTenad. 0OBSACHSET HOBbIA
MaTeEpMan C ﬂ,eMOHCTpaLI,Meﬁ CO3aaHna CKpumn-
Ta ynpasneHns poboToM Ha nnaTdopme
VEXcode VR (http://vr.vex.com).

B rpynne Maruut BCero oavH 610Kk —
AKTMBMpoBaTb WIN [eaktuBupoBatb Mar-
HUT. LI,aBa17|Te paCcCMOTpUM 3aAaHUE, B KOTO-
POM HY>XHO 3a MWUHWMaAJIbHOE BPEMS C06paTb
CbVILUKVI B COOTBETCTBYIOLEM LIBETOBOM Mone

(puc. 37). Ons ero BbINO/THEHUS HYXKHO CO-
34aTb Onpeaen&HHbIA CKPUMT.
' CKpunT Ha nepemMeLleHmne duLlek nokasaH

Ha pucyHke 38.

Puc. 37. IrpoBoe nose NepemewieHune puex
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YCTAGHOBHTL CKOPOCTD ABIDKEHHA @ %

| YCTaHOBUTL CKOPOCTL NOEOpOTa @ %
l'losmmlbml:a OaraxChusy v oében pRaom?
n;@nm Bnepén -
3
ocrénoem ABvXeHue

akTueWpoBate MarHuT v B peXuwM aKIMBauvM v

noaepnmnaxypc@erpmycax)
NOBTOPATL NOKa paccTosHWe B mm w <@

OBVKEHWEe Bhepen v

OCTAHOBWTD ABMXEHKE
AKTMBMPOBaTL MarHuT v B peXxasd [eaKTUBALMK v
pswxeHne obpatHo v Ha @ mm v 5

NOBEPHYTHL Ha KYpC o B rpagycax b

NOBEPHYTL Ha KYPC @ B rpagycax »

ABxeHne eBnepeg v Ha bl mmv b

NOBEPHYTH HA KypC o B rpagycax b

Puc. 38. CKpunT MNepemeweHne ¢puwek Ne 1

Yyawmmca HeobxoanMMo MOSICHUTb AaHHbIM anropuTM. B HEM MCMONb3YETCS BNOXEHHbIN
LMk noBToperuns 3 pasza (3 puwku n 3 nong). Ana Toro 4tobbl 06ecneunTs BbICTPOE NPOXOXK-
aeHve VR-poboTa AaHHOrO MrpoBOro nosisi, CHa4yana yCTaHaBNMBaEM 3HaUYeHNe CKOPOCTH [ABU-
YKEHWUS 1 MOBOPOTA B MPOLEHTAaX OT MaKCMManbHOro 3Ha4vyeHus. K coxxaneHuto, ycTaHOBUTb
MaKCUManbHOE 3Ha4YeHe HEBO3MOXHO — poboT NpockounT duLuKky. MosopoTsl VR-poboTa Ha
180° 3abupatoT nuwHee Bpems. Kpome Toro, B 4JaHHOM CKpUMNTE HET BO3MOXHOCTU OCTAHOBUTb
paboTy CKpunTa B KOHLE NOCneaHero umkna.
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B cBSA3K € 3TMM paccMaTpuBaeMbI CKpUNT cneayeT onTuMmsnposaTb (puc. 39): VR-poboT
He AOMKEH TepsATb BPeMs Ha pa3BOPOThl (3aAHWI X0a), COOTBETCTBEHHO, MOXHO YBENUYNTb €ro
CKOpOCTb, @ TakXe caenaTtb parMeHT OCTaHOBKM poboTa nocne BbIMOSIHEHMS CKpUNTa, MC-
Nosib30BaB MNEPEMEHHYIO.

YCTaHOBMTb CKOPOCTDb NOBOPOoTa @ %

ycratoswis myVanable + B o

OABWKSHWE Bhnepea v

AOATH NOKA OamunkCrmsy v  oboexr pagom?
amﬁaupoeam MartiuT v B peKMM aKTMBaUyn v
pewxeHwe obpatHo ¥

XAaTb NOKa nonoxesHe Y ¥ B mm ¥ < @
ar;r;«aupoeam MarHuT v B pexua [eakTUBaLUWK v

DEWKEHWEe Bhepén v Hﬂ@ mm v »

usMeHuTs myVarable v Ha “

ABWXEHHE Brnepeég v Ha @ mm v >
MOBOPOT Hanpaso v Ha @
ABMXeHHe Bnepeg v Ha @ mme P

NOBOPOT HANEBo ¥ Ha @ B rpagycax »

Puc. 39. ONTUMU3MPOBAHHBIN CKPUNT MepemeuseHue duwek Ne 2

[lesSTenbHOCTb YYallMXCs: U3yyaloT HOBbI MaTepuan, CywWwalT 06bACHEHUS YunTens, 3aa-
tOT BOMPOCh!.

3tan Il. AKTyanusauma sHaHu n npobHoe yuyebHoe geiicteume (15 + 15 MuH)

[ledaTenbHOCTb yuntens: npeanaraeT yyawmmcs noj ero KOHTPOSEM BbIMOSIHATL HEKOTOpbIe
3aaaHusa Ha nnatdopme VEXcode VR, nCnonb3ys 3HaHWS, NONYYEHHbIE B XOAE MU3/T0XEHUS HO-
BOro MaTepuana.
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3apaHue 1. Pa3obpaTtb paboTy ckpunTta, NpUBEAEHHOrO Ha pUCyHKe 36, BbISIBUTbL OLLIMOKHK
N HETOYHOCTM B ero paboTe.

3apaHue 2. Paszobpatb paboTy ckpunTa, NOKa3aHHOMO Ha pUCyHke 37.

[leaTenbHOCTb YYaWMXCA: CaMOCTOSTENbHO BbIMOMHAOT MPEANOXKEHHbIE 3aAaHuS.

dtan Ill. MoBTOpEeHue HoBoro martepuana (5 + 5 muH)

JlesTenbHOCTb YUYUTENSA: KPAaTKO NMOBTOPSIET HOBbIM MaTepuan: NpuHLUMN paboTbl AAaTYMKOB
LiBETA, KaCaHUA, pacCTOAHUSA, MECTOMONOXEHUS, OTPaXXEHNE AaHHbIX Ha NaHeNn ynpasneHns
M KOHCOJIN 3KpaHa.

[leaTenbHOCTb yyalmxcs: AEMOHCTPUPYIOT, KaK yCBOMIM MaTepuan.

3tan IV. MpoBepKa NOHUMAHNA U NePBUYHOro 3aKpenseHus (5 + 5 MuH)
[lesaTenbHOCTb yunTens: 3aAaéT yyawmumcs cneaytoume Bonpochl.

+ Kakos npuHUmMn paboTbl MarHuTa?

« Kak opraHu3oBaTb B/IOXEHHbIWA LIMKN?

+ Kak perynupoBaTb CKOPOCTb ABWMXEHUS poboTa 1 CKOPOCTb NMoBOpoTa?

+ Kak octaHoBuTb poboTa nocie 3aBeplieHnst paboTbl ckpunTa?

+ Kak 3aaatb CYETUMK UTepaLMi (LIMKNOB) C NMOMOLLbIO NEPEMEHHON?
[ledaTenbHOCTb YYalUMXCsi: OTBEYAlOT Ha NpeanoXeHHble BONpoCh.

dT1an V. UHPopmauma o gomallHEeM 3a4aHUN, UHCTPYKTAXK MO €ro BbiNOJIHEHUIO
(3 + 3 muH)

[lesaTenbHOCTb YUMTENS: COOBLLAET yyallMMCs AOMallHeEe 3aaHue.

3apaHve*. HanvcaTb nporpamMmMy Ansi UrpoBOM NOLLAAKN TpaHCNopTUPOBKa duLuek.

,U,EﬂTeJ'IbHOCTb y4dyalwmxca: 3aaatoT YTOYHAOWME BOMNPOChbl O BbINOMHEHWUW AOMaLUHEro 3aia-
HUA.

9t1an VI. PedbneKkcua geatenbHOCTU Ha ypoKe (2 + 2 MUH)

[lesaTenbHOCTb YYuTenst: CNpallMBaeT yyawmxcs 06 ux BreyaTNeHusx OT YpoKa, YTO MOHpa-
BWNOCb, YTO OCTANOCb HEMOHATHbIM.

[lesaTenbHOCTb yyalimxca: OTBeYalT Ha BOMPOCHI yuuTens.

AunpaKkTuyecKkme martepuannl

1. MnaTtdopma nporpammmpoBaHust poboToB VEXCode VR [3nekTpoHHbIi pecypc] // URL:
https://vr.vex.com (aata obpaiieHums: 15.04.2021).

2. UHdopmaTuka. YpoBeHb 1 «bnoku» [anekTpoHHbIM pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpaluenus: 15.04.2021).

3. OdmumanbHbIn CaliT cpeabl NporpaMMmpoBanmnsa Scratch [anekTpoHHbIn pecypc] // URL:
https://scratch.mit.edu/ (nata obpawenuns: 15.04.2021).

YpokK 18

YposeHb 06pasosaHua: OCHOBHOEe obLee.

Npegmert: MHPopMaTuka (pasgen «PobOTOTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenua (6a3oBbin): Moaynb 4. Peanusaums anroputMoB ABMXKEHUS poboTa.
Tema ypoka: BNok KOMaHA YnpasneHusa U OpraHv3aLms LMKI0B U BETB/IEHUN.

Tun ypoka: KOMOMHMPOBAHHbIN.

Llenb ypoka: 03HAKOMUTb YYaLLMXCS C BETBNEHUSMU U UMKIaMKU Ha 6a3e nnatdgopMbl
VEXcode VR.
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Bpemsa peanusauum: 1 akaJeMUYECKUN Yac.
O60pyaoBaHMe U MaTepuanbl: KOMMbIOTEPDI C BbIXOAOM B IHTEPHET.

Xop ypoka
dtan |. NMNocTtaHoOBKa Uenu M 33434 YPOKA, MOTUBALMA K y4yebHOU AeATeNIbHOCTU
(15 muH)
[eaTenbHOCTb yunTens: 06bsICHSIET HOBbIM MaTepuan C AEMOHCTPAUMEN KOMaHA yrpaBne-
HMs Ha nnaTtdopme VEXcode VR (http://vr.vex.com).

Bnaok KomaHa YnpasneHusa B VEXcode VR

Bbl e 3HaKOMbI C MOHSTUSMU LMKNIOB M BETBMEHWIA, NMO3TOMY CaMOe BPEMS MEPENTU K U3Y-
YEHMIO 3TUX CTPYKTYp B cpeae nporpammupoBaHust VEXcode VR. MoyeMy aaHHas rpynna 610-
KOB MMeeT Ha3BaHue Ynpasnenune? Ha caMoM gene, BCE AOBOJIbHO NPOCTO. ITK 610KM no-
3BONAIOT YNPaBAsTb NOBEAEHMEM Halero poboTa B 3aBUCMMOCTH OT 06CTAaHOBKM 1 OKPYXKato-
Wwmx ero gakTopoB. be3 aTux 6/10KOB Mbl HE CMOXEM NOMYYUTb UHTENNEKTYaSIbHYIO CUCTEMY,
CMOCOBHYI0 OPUEHTUPOBATLCSA B MPOCTPAHCTBE 63 A0NOMHUTENBbHOM NMOMOLLM CO CTOPOHBI
onepaTopa Mn KOMaHAbl pa3paboTymKoB.

Ynpaeneuue

Puc. 40. bN1OK KOMaH/[, YnpasneHus

Ha pucyHke 40 nokasaH 610K KoMaHg Ynpasneuua. ObpaTnte BHUMAHWE, YTO MHOMMe
6noku cxoxmu mexay cobon no Ha3BaHWSM M 06/1aAal0T NOXOXMMU CBOWCTBAMU. Ha ypoke Mbl
n3yumm 6510kM ¥patb U NoeTopATb.
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PaccMoTpunM 610K Oxunganna (puc. 41).

Puc. 41. bnok OxungaHuna

[laHHbI 610K NO3BONSET YAEPXKMNBATL AENCTBUS, KOTOPbIE NMPOMCXOAUNN 10 Er0 BbI30Ba.
PaccmMoTpuM npumep nporpaMMbl C UCMONb30BaHMEM 610Ka Oxuganua (puc. 42).

‘ . &

OCTaHOBUTL ABWXEHUE

Puc. 42. MprMep NpPorpamMMbl C UCMO/b30BaHWEM 6/10Ka OxupgaHua

Y70 NpoM30MAET B AaHHOM OTpbIBKE koaa? Mpu 3anycke nporpamMmbl poboT byaeT ABuraThb-
sl BNepéa, nocne yero octaHoBuTCS. Ecnn ybpaTh AaHHbIM BMIOK, TO BU3yanbHO HUYErO He Mpo-
W30MAET, Tak Kak poBOT MrHOBEHHO BbIMOMHWT 06e KOMaHAbl U aXe He CABMHETCS C MecTa.

BakHo!

Bnoku nporpammbl nocre 6510ka Oxuganma He 6yAyT BbINOIHATLCS, MOKA HE UC-
TEYET BpeMsl, YCTAaHOBNEHHOE BHYTPMW 3TOro 6/10ka.

Mepenaém Tenepb K 610Ky Moetoparb. [laHHbIA 610K MOBTOPSIET HEKOTOPbIE AENCTBUS,
KO/IMYECTBO KOTOPbIX OnpeaeneHo BHYTpy 3Toro 651oka. PaccMoTpuM yxxe M3BecTHyHo nNpo-
rpammy obxofa nons No nepuMeTpy kBagpata (puc. 43).

Asuxexye snepda v ua@ mmv b

NOBOPOT HENPABO ¥  Ha e 8 rpagycax b

OCYAHOBUTE NBIKOUUO

Puc. 43. MporpaMma o6xoaa nons rno NepUMeTpy KBaapara

[laBainTe 6onee noApobHO paccMOTPUM AaHHYKO nporpammy. NoyeMmy 6bl HaM NPOCTO He
MCNoNb30BaTb FPynny M3 OAMHAKOBbLIX 6/10KOB ANS peleHus 3agavn? HUKTO He 3anpellaet
HaM 3aAeiCTBOBaTb HECKO/IbKO OAMHAKOBbLIX 6/10KOB BMECTO LMKNOB. OfHaKO Npu HanucaHum
Koaa bonbluero 06bEMa nonyumTCa ropasao 6osnblie CTPOK, YTO, HECOMHEHHO, YCNOXHUT Yu-
TAaeMOCTb BCEN NporpamMMbl. [N CpaBHEHUSt Ha PUCYHKE 44 MOKa3aH TOT Xe CaMblll Ko, HO
6e3 ncnonb3oBaHMs LUukna.
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OBWKEHUEe Bnepén ¥ Ha @ mme p

NMOBOPOT HanpaBo ¥ Ha @ B rpagycax p
ABWXKEHUE Brepén ¥ Ha @ mme b
MOBOPOT HanpaBo ¥ Ha @ B rpagycax p
ABWXKEHUE Brnepén ¢ Ha @ mme p
NMOBOPOT HanpaBo ¥ Ha @ B rpagycax b

ABUXEeHue Brnepég ¢ Ha @ mm » >

NMOBOPOT HalpaBo ¥ Ha @ B rpagycax | 2

OCTaHOBUTb ABUXEHUE

Puc. 44. O6xop no kBagpaTty 6e3 umkna

Kak Bbl MOrfiM ybeanTbCsi, UMKNbI 3HAYUTENBbHO YNPOLLADT YNTAEMOCTb KOAA, HE BNMSIS Ha
ero yHKLMOHANbHOCTb.

[esTenbHOCTb YUaLMXCS: M3YYaloT HOBbIM MaTepuan, ClyWatoT 0bbsCHEHUS yunTens, 3aaa-
0T BOMPOCHI.

3tan Il. AKTyannMsauma 3HaHUiM n npobHoe yuebHoe peicteue (15 MUH)

[leaTenbHOCTb yuuTens: npeasaraeT yqyawmnmca nog ero KOHTPOsIEM BbIMOMHUTL 3ajaHune
Ha nnaTdopme VEXcode VR, ncnonb3ys 3HaHWS, NoslyYeHHble B XOAE U3N0XEHWUS HOBOro Ma-
Tepuwana.

3afaHue. Hanucatb nporpamMmy ang obvesaa VR-pobOTOM LWECTUYronbHUKa, Npy 3TOM UC-
nonb3ys TOMbKO 6710KkM aBMXKeHMs 6e3 ykasaHusa paccTtosHus, 6110k noBopoTa 6e3 ykasaHus
yrna n 650K oXknaanms.

[leaTenbHOCTb yyalluxcsa: CaMOCTOATENBHO BbINOMHAIOT MPEAsoXEeHHOe 3afaHue.

3tan lll. MoBTOpeHue HoBoro matepuana (5 muH)

[eaTenbHOCTb YUYUTENA: KPATKO MOBTOPAET HOBBbI MaTepuan. 6noku YnpasneHus, 6nok
Oxunganma N 610K MosTopeHus.

[lesTenbHOCTb ydyalmxca: AEMOHCTPUPYIOT, KaK yCBOUNW MaTepuan.
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3tan IV. MpoBepKa NOHMMAHUA U NEePBUYHOIO 3aKpenaeHusa (5 muH)
[lesaTenbHOCTb yunTens: 3a4aéT yyalmumcs cnegytoLue Bonpockl.

+ MoyeMy 6110KM yNpaBneHMs TaK Ha3blBAKOTCH?

¢+ 3a4eM HyXHbl 610KV YnpasneHua?

« Yt0 no3sonser genatb 610K Oxupanua?

« Y10 penaer 6510k Mosropenuna?

[leaTenbHOCTb yyalluxca: OTBEYaloT Ha NpeasioXeHHble BOMpPOCh!.

dtan V. UHPopmauma o gomalHem 3a4aHUN, MHCTPYKTAXK MO ero BbiNOJIHEHUIO
(3 MmuH)

[lesaTenbHOCTb yuuTens: coobliaeT ydyalwmMmcs foMallHee 3aAaHue.

3apanue 1. Hanucatb anroput™ obbezga VR-poboTOM TpeyronbHMKa W NpsMOYrofibHUKa.

3afaHue 2. Hanucatb anroputm obbesaa VR-pob0TOM TpeyrofibHMKa 1 npsiMoyrofbHUKa
6e3 ncnonb3oBaHMs 6J10KOB NOBOPOTA C YKa3aHMEM yrnia noBopoTa.

BakHo!

HeobxoanmMo Mcnonb3oBaTh TONbKO 610K OXnAaHMS.

[lesatenbHoCTb y4dalwmnxca: 3aaatoT YTOYHAIOLWKWE BONPOCHI O BbINOTHEHNW AOMALUHEro 3aaa-
HUA.

dtan VI. Pednekcna pearenbHOCTU Ha ypoKe (2 MmuH)

[lesaTenbHOCTb yunTens: CnpawwmnBaeT yyawmxcs 0b ux BneyaTsieHnsx oT Ypoka, YTo noHpa-
BWIOCb, YTO OCTA/IOCb HEMOHATHbIM.

[esaTenbHOCTb yyalimxca: OTBeYalT Ha BOMPOCHl yuuTens.

AunpaKkTuyecKkme martepuanbl

1. Mnatdopma nporpammupoBarmus poboTtoB VEXCode VR [anekTpoHHbIi pecypc] // URL:
https://vr.vex.com (aata obpawieHums: 15.04.2021).

2. HdopmaTyuka. YpoBeHb 1 «bnoku» [anekTpoHHbIM pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpaluenns: 15.04.2021).

3. OpuumanbHbIA CanT cpeabl NporpaMMmupoBaHus Scratch [anekTpoHHbIN pecypc] // URL:
https://scratch.mit.edu/ (aata obpaweHnus: 15.04.2021).

YpoK 19

YpoBseHb 06pasosaHua: OCHOBHOE obLiee.

Npegmert: MHPopMaTuka (pasaen «PoboTOTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenus (6a3oBbin): Moaynb 4. Peanunsaums anroputMoB ABMXKEHUS poboTa.

Tema ypoka: BNok KOMaHA YnpaeneHusa U OpraHM3aumnsi LMKI0B U BETB/IEHWN.

Tun ypoka: KOMOBMHUPOBAHHbIN.

Llenb ypoka: 03HaKOMUTb YYaLLMXCA C BETB/IEHNSAMMN U LUMKIaMK Ha 6a3e nnaTdopMbl
VEXcode VR.

Bpemsa peanusaumm: 1 akageMM4eCcKmin yac.

O60pyaoBaHue U maTtepuanbl: KOMMbIOTEPBI C BbIXOAOM B MIHTEpHeT.

Xopa ypoka

3tan l. MocTtaHOBKa uenu M 3agad ypoka, MOoTMBaLUA K yuebHOU AeATeNbHOCTH
(15 muH)

[lesaTenbHOCTb yunTensi: 06bSCHSIET HOBLIM MaTepuan C AEMOHCTPALUEN KOMaHA ynpasne-
HWs Ha nnatdopme VEXcode VR (http://vr.vex.com).
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Bnaok KomaHa YnpasneHusa B VEXcode VR

Ha npeablaywem 3aHaTnm 6biinm paccMoTpeHbl 610ku oxugaHus u nosTopeHns. CerogHst
Mbl MPOAO/IKMUM M3yyeHue Apyrux 610KoB Moayns ynpasneHusi. Ha npakTuke poboTy nHoraa
TpebyeTcs eanHOX/bl NPUHSTL BbIOOP OTHOCUTENBHO ByAyLIEro AeUCTBMS. ITO MOryT ObiTb No-
BOPOTbI HanpaBo WK HaneBo, OTbe3/Abl BNepén Uiv Hasas B
onpeaenéHHbl MOMEHT BpeMeHn 6e3 HeobxoaMMOCTH Nepenpo-
BEPKM AENCTBUI, KaK B LUMKNAX. B 3TUX ciydyasx nydie BCero uc-
nonb3oBatb 6/710ku Ecau..toraa W Ecaw..torpa..mHaye, KO-
TOpble NO3BONSIOT Npeobpa3oBaTh AEUCTBUS, COBEPLUAEMbIE PO-
60TOM, B CUCTEMY C BbIXOAAMW «Aa/HET>.
Puc. 45. B1oK Ecnm...torga B nepsyto oyepenb, 06paTM BHUMaHWe Ha 610K Ecaum...tor-

aa (puc. 45).

Teno naHHOro 6/10Ka BbINOMHAETCS B TOM Cy4vae, ecnm ycnosue, 0603Ha4eHHOE B LLECTU-
YroNbHOW BCTaBKe, SIBASETCS UCTUHOW, M HE BbIMOSHAETCS B 0bpaTHOM cnydae. PaccMoTpum
KOA, MPUBEAEHHBIN Ha pUCYHKe 46.

GEYENCE False

Puc. 46. MpuUMep UCNONb30BaHWS YCIIOBHOIO 6/10ka

B kauecTBe ycnosus B 6110Ke AaHO NOrMYECKOe BblpaXXeHWe, codepxallee cnpasa CyMMy
yuncen, a cneBa — KOHCTaHTY. ECnu cpaBHeHMe OKaXeTCsl UCTUHOW, TO B OKHe BbiBoAa byaeT
HaneyaTaHo True, €CNN YCNIOBME OKaXETCS JIOXHbIM, TO False.

Kpome Toro, cywecrsyeT eweé oanH 610K ynpaBneHus, CXOXMA C BblEyKa3aHHbIM, HO UMe-
oMM ewwé ogHy AOMONHUTENbHYIO BETBb UHaue (puc. 47).

\,.\> o

Puc. 47. bnok Ecau...torga...nHaue
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PaccMoTpuM nNporpamMmy Ans NOHMMaHUs pasHuubl Mexay 6nokamu Ecam...torpa U Ec-
nu..torga...mHave (puc. 48).

YCTaHOBWUTb LIBET Ne4YaTt KpacHbi v

neyarb @

uHaye
YyCTaHOBUTDb LUBET fneYartu 3€NneéHbIn ¥

G-l Second
ey Over

Puc. 48. [leMOHCTpauusi paboTbl NporpaMMbl Ecau..torga...mHaue

PaccMOTpUM Kof AaHHOM MporpaMMbl. BoipaxkeHue nocne Ecam B JaHHOM Clyyae sBnsieT-
CS1 NOXHbIM, NO3TOMY 6yAeT BbINOMHATLCSA YaCTb NOCNe UHaue, T. €. Nepo poboTa cTaHeT 3ené-
HOro LiBETa M Ha KOHCO/MM dKkpaHa MOSIBUTCA HaaNucb Second Over. Obpatute BHMMaHue,
4TO Over 6yaeT BbiBeAEHO B OOOM Cnyyae, Tak Kak HaxoAMTCs 3a npeaenamm 6noka ycnos-
HOro orieparopa.

[lesaTenbHOCTb YYalMXCs: M3yYaloT HOBbIM MaTepuan, CywWwatT 06bsCHEHUS yunTens, 3aaa-
0T BOMpPOChI.

3tan Ill. AKTyannMsauma 3HaHUiM n npobHoe yuyebHoe peicteue (15 MuUH)

ﬂ,eﬂTeJ'IbHOCTb yunTend. npeanara€et ydawmmca nog ero KOHTPOJIEM BbINONMHUTL 3afaHWE Ha
nnatdopme VEXcode VR.

3aaaHune. Hanuncatb nporpamMmMy 414 BbiBOAA Ha 3KpaH True WK False B 3aBUCUMOCTU OT
peWweHNa NpPOoCTbIX MaTEMaTUYECKUX Bblpa)KeHVIl‘;I, KOTOpPbIE Yy4YallMECA AO0/TKHblI pa3MECTUTb
BHYTPM YCNOBKS YCIOBHOIO 6/10Ka.

ﬂ,eﬂTeJ'IbHOCTb ydalnxca: CaMOCTOATENbHO BbIMOMHAOT MPEATIOXEHHOE 3alaHUE.

3tan lll. MoBTOpeHue HoBoro matepuana (5 muH)

[eaTenbHOCTb yuynTena: KpaTtko NoBTOPAET HOBBbI MaTepuan. 6noku Ecau..torga, Ecaun...
TOrAaa...MHave.

[lesTenbHOCTb ydalmxca: AEMOHCTPUPYIOT, KakK yCBOUIIU MaTepuan.

B copepxanue 55




2

]

. 2
|

<

CETb LLEHTPOB LU®POBOTO

OBPA30BAHWA OETEM «IT-KYE» nMPOrPrAMMNPOBAHUNE POBOTOB

i

1]

i)
i}

ly
IIZI(/@

3tan IV. MpoBepKa NOHUMAHUA U NepBUYHOE 3aKpensieHue (5 MuH)
[ledTenbHOCTb yunTens: 3afaer y4yaliumcs cnegytoLwne Bonpochl.

+ Kak MoXxHO ncnonb3osaTb 610K Ecam...torpa?

+ B 4ém pasnnume 610KoB Ecau...torga U Ecan...torpa...mHave?

+ B Kakmx cuTyaumsix nyyule Bcero MCnonb3oBaTtb 6/10K Ecau...torga...nHaue?
[lesATeNbHOCTb YYallmMxCcs: OTBEYAOT Ha MPeasiOXeHHbIE BOMPOChHI.

dtan V. UHPopmauma o gomalHem 3a4aHUN, MHCTPYKTAXK MO ero BbiNOJIHEHUIO
(3 MmuH)

[edaTenbHOCTb yunTens: cooblaeT yyawmnmcs AoMallHee 3afjaHue.

3agaHue 1. Hanucatb nporpamMMmy Ansi octaHoBku VR-poboTa nepepn npensTCcTBUEM.

3afaHue 2. Hanucatb nporpammy ans nosopota VR-poboTa nepea npensaTCTBUMEM Ha Mpo-
W3BONbHBIA YroJ.

[leaTenbHOCTb yyalMxcs: 3a4atoT YTOYHAOLWME BONPOCh! O BbINOMHEHWM AOMALUHEro 3aja-
HU4.

3tan VI. PedpneKkcua aeatenbHOCTU Ha ypoKe (2 MUH)

,U,EFITEJ'IbHOCTb YUUTENA: CnpallnBaeT yvallmxcsa 06 uX BneYyaTneHunsx ot YPOKa, 4YTO NOHpa-
BWNOCb, YTO OCTa/lOCb HEMNOHATHbLIM.

,U,EFITEJ'IbHOCTb y4dalmxca: OoTBeYaloT Ha BOMPOCHl Y4YUTENA.

AnpakTuyeckue marepuanl

1. MnaTdopma nporpamMmupoBaHust pobotoB VEXCode VR [3ekTpoHHbIii pecypc] // URL:
https://vr.vex.com (aata obpaiieHums: 15.04.2021).

2. MHdopmaTuka. YpoBeHb 1 «brnoku» [3nekTpoHHbIn pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpaluenus: 15.04.2021).

3. OdmumanbHbIn caT cpeabl NporpaMMuMpoBaHmus Scratch [anekTpoHHbin pecypc] // URL:
https://scratch.mit.edu/ (aata obpaweHnus: 15.04.2021).

YpokK 20

YposeHb obpa3oBaHua: OCHOBHOE oblLee.

Npegmert: MHPopMaTuKa (pazaen «PobOTOTEXHMKA»).

Knacc: 5—7.

YposeHb usyyenuna (6a308bin): Moaynb 4. Peanu3zaums anroputMoB fABuxeHUs pobota.

Tema ypoka: BNok KOMaHA YnpaeneHusa 1 OpraHM3aums LMKI0B U BETBIEHWN.

Tun ypoka: KOMOBMHUMPOBAHHbIN.

Llenb ypoka: O3HAKOMUTb YYaLLUMXCS C BETBNEHUSIMU U LMKNaMmn Ha 6ase nnaTtdhopmbl
VEXcode VR.

Bpems peanusaumn: 1 akageMnyeckmin yac.

O60pyaoBaHue U maTtepuanbl: KOMMbIOTEPBI C BbIXOAOM B MIHTEpHET.

Xopa ypoka

3tan |. MocTtaHOBKa uenu M 3agad ypoka, MOoTMBaLUA K yuebHOU AeATeNbHOCTH
(15 muH)

[eaTenbHOCTb yunTens: 06bsCHSIET HOBbIM MaTepuan C AEMOHCTPaUMEN KOMaHA ynpaBne-
Hus Ha nnatdopme VEXcode VR (http://vr.vex.com).

Bnok KomaHpg YnpasneHua B VEXcode VR

Ha npegpbiayliem 3aHATUM Bl pacCMOTPeHbl YCNoBHbIE 6110kK. CerofHs Npoao/HKUM U3y-
YeHune oCTanbHbIX 610KOB MoAayna ynpasieHUs. Ha MPaKTUKE BCTPEYAOTCA CUTYauun, npu KOTo-
pbIX HEOﬁXOD,VIMO MPOBEPATb YCNOBUE HECKO/bKO pa3, NpeXAe YEM MPUHATb OKOHYATENNIbHOE pe-
LUEHKNE. KOHeL-IHO, MOXHO WUCMOJ1Ib30BaTb COBOKYMHOCTb 6nokos MOBTOPEHUA N YCNOBHbIE 6J'IOKVI,

56 B conepxaHue




NMPOrPAMMMUPOBAHUNE POBOTOB

HO ANs KOPPEKTHOM PaboTbl MOBTOPEHMIA LOMKHO ObiTb OFPOMHOE YMCNO (AECATKM MUNIMOHOB),
1 NoAbop TOMHOrO YMC/IAa MOXET 3HAUUTENbHO YBENNYMTb 0bLLee BpeMsi CO3AaHus NPorpamMMmbl.
Bo nsbexanue atoro B VEXcode VR “cnonb3yroTcst LMKIbl Mostopatb noka M Moka (puc. 49).

NOBTOPATH NOKa

Puc. 49. bnokun UMKIIOB MoeTopATL NOKa U MNoka

PaccmMoTpum NpocTon npumep nporpammbl (puc. 50), AEMOHCTPUPYIOLLKIA pasnnuus Mexay
3TMMM ABYMSI BUAAMU LIMKII0B.

YCTaHOBUTbH CKOPOCTb ABUXEHUA @ %

yCTaHOBUTb CKOPOCTb NOBOpOTAa @ %

noka pacctosHne B mm v

OBWXEHUE Briepén v

NnoBoOpoOT Hanpaso ¥ Ha @ B rpagiycax &

NOBTOPSATH NOKa paccrtosHume 8 mm w < @

OBWXEHue Brnepen v

OCTaHOBUTb AAIBUXeHUe

Puc. 50. Paznnuuns Unkios MostopaTtb noka U MNMoka

Ha I'IepBbIﬁ B3rnag MOXET NMoKa3aTbCs, YTO pa3/inins B yCIIOBUAX 610KOB LMKI0B AO/MKHbI
MPUBECTN K BbINO/THEHWUIO abconoTHo pa3HbIX ﬂeVICTBMﬁ, HO 3TO HE TakK. ,U,el‘/IICTBVIFI BHYTPHU 6no-
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Ka Mostopatb noka OyAyT BbINOMAHATLCS 4O TeX Nop, noka ycnosue byaeT noxHoiM. 06 3TOM
BaXXHO MOMHWUTb NPW COCTAB/IEHUW MPOrPaMMbl.
[laBaliTe noka OTN0XWUM 610K MosTopaTb NOoKa ¥ COCTAaBMM NPOCTYIO MPOrpamMMy Ans Bbl-

BOZA Ha 3KpaH HECKONbKMX CTPOK TEKCTa B 3aBMCMMOCTM OT MOKa3aHUM AaTyMKa PacCcTOsHUS
(puc. 51).

paccrtosHue B mm ¥ > @ 4

OBUXEHUE Bnepén v

GEREU MpuseTt

OCTaHOBUTb ABWXeHune

Puc. 51. PaboTa c uuknoM Moka

MOCTPOYHO paccMOTpUM AaHHYI0 Nporpammy. B nepsyto oyepefb co3gaamm 610K LMKAA,
KOTOpbIN ByaeT paboTaTb A0 TEX MOp, NOKa poboT He yBMAWUT nepen coboii kakoe-nnbo npe-
nsTcTBME. Ha nyTu BCero cneaoBaHms 4o npensTcTeus poboT byaeT BbIBOANUTL B KOHCOJb Bbl-
BoZa cnoBo «[pmBeT» 60MbLIOE YMCNIO Pa3 B CUITY BbICOKOM NPOM3BOAMTENIbHOCTM YNpaBAsio-
wero koHTponnepa. Ecnu gobasuth k NporpaMmme BCero 0AHy CTPOKY, TO CnoBo «MpueeT» by-
[ET BblBEAEHO TOMbKO OAMH pa3 (puc. 52).

pacctofsHUe B mm ¥ > @

OBMWKeHUEe Bnepeéen v

O4YUCTUTL BCE CTPOKU

nevyats QWHTL:E

OCTaHOBUTb ABMXEHME

Puc. 52. BblBOZ O4HOMO C/10Ba Ha dKpaH BO BPEMS UCMO/1b30BaHMSA LiMKa MoKa
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NMPOrPAMMMUPOBAHUNE POBOTOB

[lesTenbHOCTb YUaLMXCS: M3yYatoT HOBbI MaTepuan, CNyLIAoT 0ObSCHEHMS yunTens, 3aaa-
tOT BOMPOCh!.

3tan Il. AKTyanmsayma 3HaHUiA 1 NnpobHoe yuebHoe aeiictBue (15 MUH)

[leaTenbHOCTb yunTens: npeasiaraet yyalmumcs nog ero KOHTPOJIEM BbIMOHUTL HEKOTOpbIE
3afaHuns Ha nnaTtdopme VEXcode VR.

3apanve 1. Hanucatb nporpammy [ns BblBOAA Ha 3KpaH crosa «[lpuseT».

BakHo!

Mpn KaXaoM npoxoae uukna cnoso «lpuBeT» LOMKHO BbIBOAUTLCA C HOBOA CTPOKMW.

3apaHuve 2. HanucaTb nporpamMmy no pucosaHuto VR-poboToM kBagpaTa (B KayecTse no-
BTOPEHUS NPOMAEHHOro MaTepuana).
[leaTenbHOCTb YYalmxcsa: CaMOCTOSATENIbHO BbIMOJHAIOT MPeANOXeHHble 3a4aHus.

3tan lll. MoBTOpEeHue HoBOro matepuana (5 muH)
[lesTenbHOCTb YUMTENS: KpaTKO NOBTOPSIET HOBbIM MaTepuan: uukibl B VEXcode VR.
[leaTenbHOCTb yyalmMxcsa: AEMOHCTPUPYIOT, KaK YCBOMAW MaTepuan.

dtan IV. MpoBepKa NOHMMaHMA U NepBUYHOe 3aKpenseHue (5 muH)

[ledaTenbHOCTb yunTend: 3a4aéT yyalumca cneaytoLne Bonpochl.

+ B uém paznnumsa 610koB Moka 1 MosTopATb NOKa?

+ [pvBeguTe NpuMepbl NPOrpaMMbl, MCMOMb3ylowwel 610k Noka (B BuAe nnaHa paboTb
nporpammsi).

+ lpvBeauTe NpMMepsbl NPOrpaMMbl, MCMOMb3yoLWen 610k Nostopats noka (B BUAE NCEB-
aokopaa).

[ledTenbHOCTb yYallmMxCcs: 0TBEYAKT Ha NpeasioXKeHHble BOMNpOChI.

3tan V. UHbopmaumua o AomallHeM 3a4aHUU, MHCTPYKTAXK NO ero BbINOJIHEHUIO
(3 muH)

ﬂEﬂTeﬂbHOCTb yunTena: coo6maeT ydyalwmMmca AOMallHEE 3aaaHue.

3apaHue. PeanuzoBaTb NporpamMMy Ans pucoBaHus VR-poboTOM TpeyrosibHMKa C BbIBOAOM
Ha aKpaH BCeX 3TanoB paboTbl NporpamMMbl (MOBOPOTHI M ABMXKEHME BNEPEN).

ﬂ,eﬂTEJ'IbHOCTb ydallnxca: 3a4atoT YTOYHAOLWME BOMNPOCh! O BbIMO/IHEHUN AOMALLHENO 3aAa-
HUA.

3tan VI. Pednekcmna aeaTeNnbHOCTU Ha ypoKe (2 MUH)

ﬂ,eﬂTEJ'IbHOCTb yuuTend. CrnpawmBaET y4vallmxca 06 uX BneyaTneHunsx ot YPOKa, 4YTO NoHpa-
BWUNOCb, YTO OCTa/NlI0OCb HEMOHATHbIM,

ﬂ,eFITEJ'IbHOCTb y4yallnxca: OTBEYAlOT Ha BOMPOCHI YYUTENS.

AM,D,aKTM‘-IECKMe matepuanbl

1. NMnatdopma nporpammuposarms poboTtoB VEXCode VR [anekTpoHHbIn pecypc] // URL:
https://vr.vex.com (pata obpawieHus: 15.04.2021).

2. ndopmaTyka. YpoBeHb 1 «bnoku» [anekTpoHHbIM pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpawuenns: 15.04.2021).

3. OdmumanbHbIn caliT cpeabl NporpaMMmpoBanmnsa Scratch [anekTpoHHbIN pecypc] // URL:
https://scratch.mit.edu/ (nata obpawenus: 15.04.2021).

YpoK 21

YposeHb 06pasosaHusa: OCHOBHOe obLee.
Npegmert: MHPopMaTuka (pasgen «PoboToTEXHMKA»).
Knacc: 5—7.
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YposeHb usyuenua (6a3oBbin): Moaynb 4. Peanuzaums anroputMoB ABMXKEHUS poboTa.

Tema ypoka: BNok KOMaHA YnpasneHua 1 OpraHM3aLmsi LMKIOB U BETB/IEHUN.

Tun ypoka: KOMOBUHMPOBaHHbIN.

Llenb ypoka: 03HAKOMUTb YYaLLMXCS C BETB/IEHUSMMU U LUMKIaMK Ha 6a3e nnaTdopMbl
VEXcode VR.

Bpemsa peanusauum: 1 akaeMUYECKUN Yac.

O60pyaoBaHue U maTtepuanbl: KOMMbIOTEPbI C BbIXOAOM B IHTEpHET.

Xopa ypoka

dtan |. MocTaHOBKa UenAn n 3agay ypokKa, MoTuBauma K yuebHOW AeATeNbHOCTU
(15 muH)

[eaTenbHOCTb YUUTENs: 06bSACHAET HOBbIVM MaTepWan C AEMOHCTPaUUEN KOMaHA Ynpasne-
HMs Ha nnaTtdopme VEXcode VR (http://vr.vex.com).

Bnok kKomaHpg YnpasneHua B VEXcode VR

Ha npeablayLwieM 3aHaTum 6binmn paccMoTpeHbl 610kM UMKNOB. CerogHs Mbl MPOLO/MKUM U3y -
yeHue ocTaBwmuxcs 610KoB Moayns ynpaeBneHusl: 6noka Beerga, 6n10ka MpepbisaHua ©
6/10Kka ¥paTtb noka.

Bnok Beceraa (puc. 53) npeactaBnsieT cobon 6eCKOHEYHbIN LMK 6€3 YCI0BUS, KOTOPbIN
OyAeT BbINOMHATLCA Ha NPOTSHXKEHUW BCEW NPOrpaMMbl HE3ABUCUMO OT AEUCTBUM, MPOUCXOAS-
LLMX BHYTPY 1 CHapY>Xu Hero.

4

Puc. 53. bnok umkna Bceraa

PaccMOTpMM ABe NpOrpaMMbl, KOTOPbIE SBASOTCS NOHOCTBIO MAEHTUYHBIMUM, HO NPU 3TOM
AEMOHCTPUPYIOT NpUHLUMN paboTbl 6510ka Beeraa (puc. 54).

OBUWXEHUe Brnepén » ’

ABUWKEHWE Brnepéa ¥ Ha @ mmw »
|

Puc. 54. AHanor 6eckoHe4yHoro uukna

Kak Bbl MOXETe 3aMETUTb, B AaHHOW NporpamMMme 610K ABMXKEHMS BKIIOYaeT B cebs becko-
HEYHbIW LUMKN, YTO No3BONseT poboTy ABUraTbCs 6eCKOHEYHO Brnepéa npu AobaBneHUn 3Toro
6noka B nporpamMmy. [1ns Toro Ytobbl NpepBaTh BbINOSHEHWE HECKOHEYHOro LMKa, MOXHO M1C-
nosnb30BaTb 610K MpepbiBaHua (puc. 55).

Puc. 55. 6ok MpepbiBaHua
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NMPOrPAMMWMUPOBAHUE POBOTOB

PaccMOTpuM nporpamMy, B KOTOpon poboT 6yaeT exaTb Bnepéa A0 TeX nop, Noka AaTyuk
PacCTOsIHUS He YBUAMT nepen Cobon HEKOTOpoe NpensTCTBue Ha paccTosiHum 100 Mm (puc. 56).

Ha4ano nporpaMmbi |

BCceraa

paccitosHMe B mm ¥ > @ Torga

OBXKeHUue Brnepen v
nHa4ve

npepeats

OCTaHOBUTb ABWXEHWNE

Puc. 56. MporpaMma Ans AEMOHCTpaLMM paboThl LMKIa NpepbiBaHKs

[laHHas nporpaMMa BbINOJTHSET BCE Te Xe AENCTBMS, YTO U UCMONb30BaHWe LMkna Moka,
pacCMOTPEHHOr0 B NpeablayLeM YpoKe, HO Npu 3TOM HarnsiAHO AEMOHCTpUPYET cnocob npe-
pblBaHMs UMKIa Beerga. Bok Mpepsath 06bIYHO MCMONBL3YETCS NPU aBapUINHOM NpepbIBa-
HUW NporpamMMbl, YTO NO3BOJISET M3bexaTb NONOMOK poboTa.

PaccMoTpuM 60/1ee CNOXHbIN BapuaHT NporpamMMbl, B KOTOPOM UCMOMb30BaHWe Lmkna by-
AeT onpaBAaHo cpabaTblBaHMEM AaTuMKa PacCTOSIHUS HAa PacCTOSIHUM MEHbLUEM, YeM MAaHupy -
emoe (puc. 57).

BCerma

MOBOPOT HAIpdBO ¥

e paccroalkie B mm v =< @

oewvenue obpatHo v  Ha @ mm ¥ >

OCTaHOBWTE ABMKEHHE

Puc.57. [puMep nporpamMmsl
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B naHHoW nporpamme po6oT 6yaeT coBepluaTb NMOBOPOT A0 TEX MOP, NOKA HE 0BHapYyXuT
nepea cobon npenstcTeue. Mocne 3TOro OH OCTAaHOBWUT CBOE ABMXEHME. [laHHbIA anropuTM Mo-
XeT OblITb MPUMEHUM K Crly4asM, Koraa Ha poboTe yCTaHOBNEHO TEXHUYECKoe 3peHune (Kamepa)
W eMy HeobXoauM nyyLlmnii 0630p Anst aeHTUdMKaUMM 06bEKTOB, HAXOASALLMXCS NEPES HUM.

O6paTuM BHMUMaHWe Ha 610K Xaatb noka (puc. 58), no3BonsOLWMI yaepXaTb BbIMOMHE-
HUe JeUCTBMIN [0 aKTMBALMM 3TOro 610Ka.

MOBOPOT HanpaBso w

\xTEﬁ."l MK pac

[BWXEHHE Brepen v

Puc. 58. bnok ¥aaTtb noka

PaccMoTpuM nporpamMMy, koTopasi 0bneryaet npoxoxaeHue pob60ToM HEKOTOPbIX UCMbITa-
HuI B cpeae VEXcode VR (puc. 59).

Puc. 59. MprMep nNporpaMmbl ¢ 6510KOM ¥aaTb noka

B aaHHOM nporpamMme po6oT npu 06HapYXeHUM 06bEKTa NOCTAPaAETCs BbITONKHYTb €ro
C nonsi. [laHHblii KOA NMOMOXET B PELLEHNUM 3a[aY, C KOTOPbIMI Bbl BCTPETUTECH Ha CNeayoLLuX
ypOoKax.

[leaTenbHOCTb yyalmxcs: m3yyaroT HOBBIA MaTepuan, cnywatoT 06bACHEHNS yunTenq, 3aaa-
IOT BOMPOCHI.

3tan Il. AKTyannMsayma 3HaHUiM n npobHoe yuyebHoe aeiicteue (15 MuUH)

[edaTenbHOCTb yunTens: npeanaraet yyawmmcs noj ero KOHTPONIEM BbINOMHUTL HEKOTOpbIE
3a4aHusa Ha nnatdgopme VEXcode VR.

3aganue 1. Hanucatb nporpamMmy obbve3ga VR-poboToM Bcero nepumetpa nonst «Kapta
C pa3MeTKOM» C UCNonb30oBaHMeM 6/10Ka ¥ paatb noka.

3apaHue 2. HanucaTtb nporpamMmy no 3aseplieHun VR-poboToM aeicTeuii npu obHapyxe-
HUM noa cobow KpacHOro LBeTa.

[lesaTenbHOCTb yYalMxCcs: CaMOCTOATENbHO BbIMOMHAIOT MPELANOXEHHbIE 3a4aHus.

3tan lll. MoBTOpEeHue HOBOro matepuana (5 muH)

D,EFITeJ'IbHOCTb YUYUTENA: KPAaTKO MOBTOPAET HOBBbI MaTEPUan. 6noku MpepsaTtb, Bcerpa
n ¥patb noka.

E,EFITeJ'IbHOCTb ydalmxca: AEMOHCTPUPYIOT, KaK yCBOUIN MaTepua.

3tan IV. MpoBepKa NOHUMAHMA U NepBUYHOE 3aKpenaeHue (5 muH)

E,EFITEJ'II:HOCTb yyunTend: 3aaéT ydyalmmca cnepytowmne Bonpochl.

+ 3aueM HyxXeH 610K MpepsaTtb?

+ [NpuBeanTe NnpuMepbl NporpamMMmbl, MCNosb3ytoLlen 610k Mpepsatb (B BUAE NCEBAOKOAA).
+ Kak paboTtaet 610K ¥aatb noka?

[lesTenbHOCTb yyYalMxCcsa: OTBEYAlOT Ha MpeasioXeHHble BOMpPOChl.
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NMPOrPAMMMUPOBAHUNE POBOTOB

dtan V. UHPopmauma o gomalHem 3a4aHUN, MHCTPYKTAXK NO ero BbiNOJIHEHUIO
(3 MmuH)

[lesaTenbHOCTb yuuTens: cooblaeT yyalwmMmcs foMallHee 3aAaHue.

3agaHue. Peanu3oBaTtb NporpamMMmy Ans aktueauuu VR-pob0TOM 0Tbe3aa Ha3zaj npu ero
nepBoHa4vasbHOM ABMXXEHUN BMEPEL.

[leaTenbHOCTb yyalmnxca: 3a4atoT YTOUHSALWME BOMPOCH! O BbINONHEHWUN AOMALLHErO 3a4a-
HWA.

3tan VI. Pedpnekcua aeateNbHOCTU Ha ypoKe (2 MUH)

[ledaTenbHOCTb yunTeNs: CNpawnBaeT yyawmuxcs 06 ux BneyatneHnsx oT ypoka, YTo NoHpa-
BUNOCb, YTO OCTa/I0Cb HEMOHATHLIM.

ﬂ,eFITEJ'IbHOCTb y4yallnxca: OTBEYaloT Ha BOMPOCHl y4YUTENA.

AunpaKkTuyecKkme martepuannl

1. Mnatdopma nporpammupoBarmns poboToB VEXCode VR [anekTpoHHbIi pecypc] // URL:
https://vr.vex.com (aata obpawenus: 15.04.2021).

2. HdopmaTuka. YpoBeHb 1 «bnoku» [anekTpoHHbIi pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpaweHnus: 15.04.2021).

3. OdmumanbHbIn caiT cpeabl NporpaMMmupoBanmus Scratch [anekTpoHHbIn pecypc] // URL:
https://scratch.mit.edu/ (aata obpaweHnus: 15.04.2021).

Ypok 22

YposeHb 06pa3zoBaHua: OCHOBHOE obLee.

Npegmert: MHPopMaTuKa (pazaen «PobOTOTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenus (6a308Bbli): Moaynb 4. Peanusauusi anroputMoB ABUXEHUS poboTa.

Tema ypoka: [poekTbl «Pa3pylieHne 3aMka» 1 «[JMHaMn4ecKoe paspyLleHne 3amKa».

Tun ypoka: KOMOMHUPOBAHHBIN.

Liesb ypoka: 03HAKOMUTb Y4aLMXCs C BbINOMHEHNEM NPOEKTOB N0 Y6opKe TEPpUTOPUM Ha
6a3ze nnatdopmbl VEXcode VR.

Bpems peanusauun: 1 akageMnyeckmin yac.

O6opyaoBaHne n matepuanbl: KOMMbIOTEPBI C BbIXOAOM B VIHTEpHET.

Xopa ypoka
3tan |. MocTtaHOBKa uenu M 3agad ypoka, MOoTMBaLUA K yuebHOU AeATeNbHOCTH
(15 muH)

[lesaTenbHOCTb yunTens: 06bsCcHAET HOBbIM MaTepuas C AEMOHCTPaUMen KoMaHa ynpasne-
Hus Ha nnatdopme VEXcode VR (http://vr.vex.com).

Co3spgaHue cobcTBeHHbIX 6/10K0B

Ha npakTuke 4acTo BCTPeYatTCs CMTyauuu, KOrAa HekoTopble 610KuM nporpamMMbl NMOBTOPSi-
OTCS HECKOJIbKO pa3 BO BpPeMsl HanucaHusa koaa. MoaToMy pasymHee Bcero copMmMpoBaTh 13
HUX OTAeNbHble 6/I0KK, KOTOpble MO3BONAT YNYUWUTb YNTabelbHOCTb KoAa U COKpaTUTL ero
06béM. B VEXcode VR MOXHO co3paBaTb CO6CTBEHHble 6/10kM, obnagatowme yHUKanbHbIMU
CBOMCTBaMM 1 Habopamu aencTemi. [Ans 3Toro Heob6xoAMMO Ha NEBOW NaHENWN HaXaTb Ha
KHOMKY Co3patb 6n0K. B pesynbTtaTte nosiButcs okHo (puc. 60), B HEM HeobxoaMMO yKa3aTb
KOMIMYECTBO [aHHbIX, KOTOpble 6yayT HavanbHbIMK Npu obpalLeHnn K 3ToMmy 610Ky. 3T0 MOryT
6bITb YUNCIOBbIE AaHHbIE, TOrMyeckne AaHHble (True WK False) WK e NPOCTO NOSICHEHUS
K 3TOMy 6/10KY.
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Puc. 60. [1pouecc co3gaHns cobcTBeHHOro 6510ka

Kakum obpasom byaeT ncnonb3oBaH MHCTPYMEHT ANst CO3AaHus cobCcTBeHHOro 610ka npu
HanucaHWn Nporpammbl Ans npoekta «Pa3pylweHne 3amka»? CaMbiM NPOCTbIM Cnocobom no
OYNUCTKE TEPPUTOPUM OT 3aMKa ABASETCS NocneaoBaTesbHbi npoesa VR-poboTta no BCEM KIko-
4eBbIM TOYKaAM, Ha KOTOPbIX YCTAHOBMEHbI /1IEMEHTLI 3aMKa.

Anroput™ no ouncTke 610KOB 3aMKa MOXET ObiTb CaMbiM pa3HbIM B 3aBUCKHMOCTM OT Bblbopa
ctpaterun. Hanpumep, VR-poboT MOXET nocneaoBatenbHO obbexatb Becb nepumetp (puc. 61).

Puc. 61. CtpaTerus obbve3aga VR-poboToM npensTcrani

Kak e nydyuwe Bcero Mcnonb3oBaTb UHCTPYMEHT ANS CO34aHMS COBCTBEHHbLIX 6710KOB npwu
Takoii ctpaTternn? MNpu coctaBneHnn nporpamMmmel HE06X0AMMO Ha BXOA 610Ka NoaaTh AaHHbIE
0 paccTosiHUM, Ha KoTopoe Heobxoanmo byaet npoexaTb VR-poboTy Ao 6noka, u yron noso-
pOTa, Ha KOTOpbI eMy byaeT HeO6X0AMMO NOBEPHYTLCS.

Mpu cnepoBaHuK CTpaTerum, M3obpaxeéHHoN Ha pucyHke 59, VR-poboTty Heobxoanmo no-
BOpayMBaTb TO/IbKO Ha 90 rpaaycoB HanpaBo, NO3TOMY HOBbIM 610K NPUMET BUA, NOKa3aHHbI
Ha pUCyHke 62.
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Ha3HaynTh drive to block number

ABWXEHWE Bnepes ¥ Ha | number mm ¥

NOBOPOT HamNpaso ¥ Ha @ B rpagycax »

Puc. 62. Bnok ans nepemelyeHns VR-pobota no nono

Ncnonb3oBaHue 3T0ro 6/10ka HeCYLWeCTBEHHO YNPOCTUT Hally NporpaMMy Ha NepBoM 3Ta-
rne, HO Npu 3TOM obnerunT eé aanbHenlwee HanucaHwe. [laBante COCTaBUM MporpaMmmy Ans
yAaneHus ¢ Nons HUXHero npasoro 6noka 3amMka Ha none (puc. 63).

drive to block @

MOBOPOT Hanpaso ¥ Ha @ B rpagycax »

drive_lo_block @

Puc. 63. MporpaMMa no yAaneH1o HKHEro npaeoro 6510ka

[laHHas nporpamMMa HauMHaeTcs ¢ HebonbLloro nepemelleHmst VR-poboTa Bnepén, Tak Kak
ANns yaanexnus 6noka HeobxoAMMO BbipaBHMBaHME poboTa OTHOCUTENbHO 3TOro 610Ka, 1 Aa-
nee yxe naét camo yaanexue 6noka, T. e. cbpoc 3a npeaesnbl nons.

[lesTenbHOCTb YYaLLMXCS: M3yyaloT HOBbIA MaTepuan, CNywarlT 06bsACHEHUS YunTeNs, 3aaa-
tOT BOMPOCh!.

3tan Ill. AKTyannMsayuma 3HaHUiM n npobHoe yuyebHoe aeicteue (15 MuUH)

[ledTenbHOCTb yunTens: npeanaraeT yyawmMcs noj ero KOHTPOneM BbINOAHUTb 3aAaHue Ha
nnatdopme VEXcode VR.

3ajaHue. Hanucatb nporpaMMy rno nocnegosaTesibHOMY yaaneHuto ¢ Nons npasbliX HUXHe-
ro U BEPXHEro 6nokos.

[ledaTenbHOCTb y4Yallmxcs: CaMOCTOSATENIbHO BbIMOMHSAIOT NPEAN0XeHHOe 3afaHue.

3tan lll. MoBTOpEeHue HOBOro matepuana (5 muH)

[lesTenbHOCTb YUYNUTENs: KPaTKO NOBTOPSIET HOBbIA MaTepuan: UHCTPYMEHT ANst CO34aHUs
cobCcTBEHHbIX 6/10KOB.

[ledaTenbHOCTb yYyalmuxcs: AeMOHCTPUPYIOT, Kak yCBOWAWU MaTepuan.

3tan IV. NMpoBepKa NOHUMAHUA U NepBUYHOE 3aKpensieHue (5 MuH)
ﬂ,eFITeJ'IbHOCTb yuuTend: 3a/1aéT ydyalimmca cnepyowmne Bonpochl.
+ Kak co3aatb CO6CTBEHHBIN 610K?

+ Kakyto ctpaternio obbesaa nyuiie Bcero Bbibpath?
+ Kakum obpa3oM aobasuTb Ha BXo4 cOBCTBEHHOr0 6/10Ka HOBbIE 3HAYEHUS?
[leaTenbHOCTb yYaLWmMXCsi: OTBEYAlOT Ha NpeaoXeHHbIe BONPOCHI.
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dtan V. UHPopmauma o gomalHem 3a4aHUN, MHCTPYKTAXK NO ero BbiNOJIHEHUIO
(3 MmuH)

[esaTenbHOCTb yunTens: coobluaeT yyawmumcs LoMaluHee 3aAaHue.

3apaHve 1. lobaBuTb Ha BXo4 cobCTBEHHOro 6510Kka yron nosopota VR-poboTa.

3apaHve 2. icnpaBuTb NporpamMMy C 3aHSITUS B COOTBETCTBUM C BXOAHbIMU AaHHBIMUM ANS
HOBOro 6110Ka.

[ledTenbHOCTb YYalmnxcs: 3a4atoT YTOYHSIOWME BONPOCH! O BbINONHEHUM AOMALLHEro 3a4a-
HWA.

3tan VI. PedpneKkcua aeatenbHOCTU Ha ypoKe (2 MUH)

[esaTenbHOCTb YUMTENS: CNpaLLMBaEeT yyalmxcs 06 nx BneyaTneHnsx oT ypoka, Yto NoHpa-
BUNOCb, YTO OCTa/I0OCb HEMOHATHLIM.

ﬂ,eFITerIbHOCTb yyallnuxca: oTBe4aloT Ha BOMPOCHI YYUTENS.

AvpaKkTuyecKkme martepuannl

1. Mnatdopma nporpammupoBaHmns pobotos VEXCode VR [anekTpoHHbIn pecypc] // URL:
https://vr.vex.com (aaTta obpawerus: 15.04.2021).

2. UHdopmaTyka. YpoBeHb 1 «bnoku» [anekTpoHHbIN pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpawwerus: 15.04.2021).

3. OduumanbHbIf canT cpeabl NporpaMMmpoBaHus Scratch [anekTpoHHbI pecypc] // URL:
https://scratch.mit.edu/ (aata obpaweHnus: 15.04.2021).

Ypok 23

YpoBseHb o6pasoBaHua: OCHOBHOE obLiee.

Npegmert: MHPopMaTuKa (pazaen «PobOTOTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenua (6a30Bbii): Moaynb 4. Peanuzaums anroputMoB ABWXEHNSI poboTa.

Tema ypoka: [1poekTbl «Pa3pylieHne 3amka» 1 «[JMHaMn4ecKoe paspyLleHne 3amMKa».

Tun ypoka: KOMOMHUPOBAHHBIWN.

Lienb ypoka: 03HAKOMUTb YYaLLMXCA C BbINOTHEHUEM MPOEKTOB NO yOopKe TeppUTOpUM Ha
6a3ze nnatdopmbl VEXcode VR.

Bpems peanusaumn: 1 akageMmyeckmin yac.

O6opyaoBaHne n matepuanbl: KOMMbIOTEPBI C BbIXOAOM B VIHTEpHET.

Xopa ypoka

dtan l. MocTtaHOBKa uenu M 3agad ypoka, MOoTUBaLUA K yuebHOU AeATeNbHOCTU
(15 muH)

[eaTenbHOCTb yunTens: 06bsCHSET HOBbI MaTepuan C AEMOHCTpaLMel KoMaHa ynpasne-
HWs Ha nnatdopme VEXcode VR (http://vr.vex.com).

PaCCMOTPEHMe AONO/THUTE/IbHbLIX BAPUAHTOB CTpaTerMﬁ

Ha npeaplaylueM ypoke 6bl1la pacCMOTPEHa BCEro OfiHa CTpaTerusi no ybopke Tepputopum
OT 06/710MKOB 3aMKa. Ha CerofHsiWHEM 3aHSATUW ByayT U3yyeHbl AONONHUTENbHbIE 6IOKM M pac-
LuMpeHa YHKLMOHANbHOCTb Hallero 6/10ka Ans YCNELWHOro BbiNO/HEHUsI BCEX 3aaHUM.

B nepByto ouepeab AaBaiTe paccMOTpUM 610K MosepHyTb Ha Kypc (pUC. 64), KOTOPbIN
SIBNSIETCS KOMMAcoM, no3sonstowmM VR-poboTy B Nto60oii MOMEHT BpEMEHW MOBOpPaYnBaTh
B ONpeaenéHHYI0 CTOPOHY.

NOBEPHYTL Ha KypC @ B rpapycax b

Puc. 64. bNoK NMoBepHyYTb Ha Kypc
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PaccMoTpvM npuMep MCNonb30BaHUS 3TOro 6/10ka No aHanorum ¢ agpyrumum 6aokamu noBo-
potoB B VEXcode VR. [laBaiTe BCMOMHUM FpaAyCHYt0 Mepy B paMKax Tak Ha3blBaEMOro TPUrOHO-
MeTpuyeckoro kpyra (puc. 65). Obpatute BHUMaHUe, 4To Ha nnatdopme VEXcode VR BpalieHue
MO YacoBOW CTPEsKE NMPUHUMAETCSA 3a NONOXWUTENbHOE, @ BPalLEHNE NPOTMB YaCOBOM CTPENKn —
3a oTpuLaTenbHoE (B OTINYME OT KIAaCCMYeCcKoro NpeacTaBeHnst TPUroHOMETPUYECKOro Kpyra).

4
+

270 90

180

Puc. 65. TPUrOHOMETPUYECKMIA KPYr NMOBOPOTa poboTa

B uém xe 3aknoyaeTcsa cMblcn paboThl 6noka Mosopor Ha Kypc? [11g OTBETA Ha 3TOT BO-
MpOC pacCMOTPUM MPOrpaMmMy, NOKa3aHHY Ha PUCYHKe 66.

NOBEPHYTHL Ha Kypc @ B rpagycax p

Puc. 66. [puMep NporpaMmebl € UCMosb3oBaHMeM 6510Kka MoBopoT Ha Kypc

[ns 370l nporpamMMmbl 6bi1K BbIGPaHbI ClydaiiHble 3HauYeHnst noBopoTa VR-poboTa, Tak Kak
OHW HarNsiAHO AEMOHCTPUPYHIOT NPUHLMI paboThl 6510Kka Mosopot Ha Kypc. [ocne KaXaoro
BbINO/IHEHWNS NOBOPOTA Ha CyYaiiHbIi yron VR-poboT Bcera 6yaeT Bo3BpalLaThCs K yriy
B 90 rpaaycoB (MnM OCYLLECTBNSATbL NOBOPOT Ha BOCTOK). [aHHbI 610K NO3BONSIET OCYLLECT-
BNATb 60ONee TOUHYI0 HaBUraLMio Mo Nomo M nomoraeT VR-poboTy BCeraa NpUXOAUTb B HY)XHOE
MOJSIOXXEHME B CyYae NoTepu OpUeHTHpa.
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Llenecoobpa3Ho MoandMLMPOBATL Hall COBCTBEHHbIN 610K Tak, YTObbl OH MOr 0bpabaThbl-
BaTb KOMaHAy Mosoport Ha Kypc (puc. 67).

HasHauute drive_fo_block  dist angle dir

NOBEpHYThL Ha Kypc | angleé B rpaaycax b

BMXeHue Bnepéa v Ha | dist

asuvkeHue obpatHo + Ha | dist mm e | 2

OCTaHOBUITL [BVUXEHne

Puc. 67. Moanb1LMPOBaHHbIN 650K ABMKEHUS

Ans ynobctBa Ha BXxoA nogaétcsa yron nosopota VR-poboTa Kypc Ans Toro, 4tobbl pasHo-
06pa3nTb ero ABMXEHME M YBENMUUTbL BEPOSTHOCTb yCrexa OYMCTKW Tepputopun. Kpome Toro,

drive_to_block

e 10 voo D) € ©

HeobXxoAMMO BBECTM YMCIOBYIO NMEpPEMEHHYIO dir,
KoTopasi No3BonuT cooblaTe 610Ky 0 TpebyeMom
HanpasneHun asmxeHuns (Bnepéa unu Haszaa). Ecnm
3HayeHne nepeMeHHomn dir 6yaer paBHO 1, TO
VR-poboT noenet Bnepéa, ecniv niobomy apyromy
4yucny, To — Ha3aa.

B kauecTBe HOBOM CTpaTeruu npeafiaraeTcs Ha-
YyaTb OYUCTKY TeppuTopun OT 06/TIOMKOB 3aMKa C
LeHTpanbHoro 6noka. OCHOBHAs CNOXHOCTb 3aK/t0-
YaeTcsl B TOM, YTO LieHTpanbHbI 6510K COCTOMT U3

D0 O

drive_to_block (@EO) @ G MHOXecTBa 6/10KOB, M B C/lydae Heydaun 3T 610ku

MOTYT pacnacTbCs U YCNOXHUTb 3aady. Bo nsbe-

aro i block @ @ ° XaHue 3Toro HeobxoamMMo rpaMmoTHO nogobpaTthb na-

paMeTp ckopocTu awxeHus VR-poboTa n gopabo-

_ TaTb anroputm (puc. 68) ansa pactankumeaHnus 6n0-
drive_to_block (@YY @ ’ KOB OT LIEHTpa K KpasM B CTOPOHbI. KitoueBbiM

MOMEHTOM ABJIAETCA OTCNEXMNBaHUE NPaBUJIbHbIX

drive_to_block (€T @ o yrN0B NOBOPOTa M PACCTOSHWIA, Ha KOTOpbIE ByAeT

npoe3xaTtb VR-poboT.
Y70 >X€e NpoMcXoauT B paMKax [aHHOW nporpam-

e @ @ ° Mbl? VR-po60T f0e3XaeT A0 LeHTpa 1 HauMHaeT no-

HEMHOry NoBOpPa41BaTb Ha OI'IpED,erIéHHbIﬁ yron ans

drive_to_block Faele] @ ° O4YUCTKK BCEro NepuMeETpa oT 0610MKOB.

Ha cnepytowmin 3aHSTUSX anroputm 6yaet Mo-
AMdUUMpOBaH TakuM 06pasom, uTobbl VR-pobot

Puc. 68. Peannsauys anroputMa MOBOpaYvBaN Ha ONpeaenéHHbIN Yron C NoMOLLbIO
MO OUMCTKE TEPPUTOPUH MOHATUA «LWar LMKNa».
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[lesTenbHOCTb YUaLMXCS: M3yYatoT HOBbI MaTepuan, CNyLIAoT 0ObSCHEHMS yunTens, 3aaa-
tOT BOMPOCHI.

3tan Il. AKTyanmsayuuma 3HaHUiA U NnpobHoe yuebHoe aeiictBue (15 MUH)

[leaTenbHOCTb yunTens: npeasaraeT yyawmmcs nog ero KOHTPOSEM BbINONHWUTL 3aaHUE Ha
nnatdopme VEXcode VR.

3agaHue. HanucaTb nporpamMMy no nocneaoBaTe/IsHOMY YAaneHUo LeHTPaibHOMo U BEpX-
HMX 6110KOB.

[leaTenbHOCTb yyalmnxcs: CaMOCTOATENbHO BLIMOMHAT NPEAOXKEHHOE 3aaHue.

3tan lll. MoBTOpEeHue HoBOro matepuana (5 muH)

[lesTenbHOCTb YUMTENS: KPaTKO NOBTOPSIET HOBbIA MaTepuan: AOMNOMHUTENbHbIE NapaMeTpbl
6noko., 6710k NOBOPOTA Ha KypcC.

[lesaTenbHOCTb YYalMXCs: AEMOHCTPUPYIOT, KakK yCBOMIM MaTepuar.

3tan IV. MpoBepKa NOHUMAHUA U NepBUYHOE 3aKpensieHue (5 MuH)
[leqaTenbHOCTb yunTens: 3adaéT yyawmumcs cneaytoume Bonpochl.

+ B 4éM oTtnnume 6noka NMosopot Ha Kypc OT Apyrnx 610KOB?

+ Kakyto cTpaterunio obbesaa nyuie Bcero Bbibpath?

+ 3aueM K cobcTBeHHOMY 610Ky HeobxoanMMo A06aBUTL AONONHUTENbHbIE BXOAbI?
+ Kakue ewwé Bxoabl MOXHO A06aBUTb K HawweMy 6510Ky?

[lesaTenbHOCTb yYalMxcs: 0TBEYAlOT Ha NpeasioXKeHHbIe BONPOCh!.

3tan V. UHbopmaumua o AomallHeM 3a[4aHUU, MHCTPYKTAXK NO ero BbINOJIHEHUIO
(3 muH)

,U,eFITeJ'IbHOCTb yunTena: coo6u4aeT y4yallMMca AOMallHeE 3aaHue.

3anaHve. HanucaTb nporpamMMy Mo OYMCTKE HUXKHEN NMHUM 6/10KOB.

,U,EﬂTeJ'IbHOCTb y4dyalwnxca: 3aaatoT YTOYHAOLWKWE BONPOCHI O BbINOTHEHNW AOMALUHEro 3aaa-
HUA.

dtan VI. Pednekcua pearenbHOCTU Ha ypoKe (2 MmuH)

[lesaTenbHOCTb yunTens: CnpawmnBaeT yyawmxca 0b ux BnevaTsieHnsx oT Ypoka, YTo noHpa-
BWIOCb, YTO OCTA/IOCb HEMOHATHbIM.

[leqaTenbHOCTb yyalimxca: OTBeYalT Ha BOMPOCHI yuuTens.

AunpaKkTuyecKkme martepuannl

1. MnaTtdopma nporpammmpoBaHust poboToB VEXCode VR [3nekTpoHHbIi pecypc] // URL:
https://vr.vex.com (aata obpaiieHums: 15.04.2021).

2. UHdopmaTuka. YpoBeHb 1 «bnoku» [anekTpoHHbIM pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpaluenus: 15.04.2021).

3. OdmumanbHbIn CaliT cpeabl NporpaMMmMpoBaHms Scratch [anekTpoHHbIN pecypc] // URL:
https://scratch.mit.edu/ (nata obpawenuns: 15.04.2021).

YpoK 24

YpoBseHb 06pasosaHusa: OCHOBHOE obLee.

Npegmert: MHPopMaTuka (pasaen «PoboTOoTEXHMKA»).

Knacc: 5—7.

YposeHb uzyuenus (6a308blin): Moaynb 4. Peanusauus anroputMoB ABUXEHUS poboTa.

Tema ypoka: [1poekTbl «Pa3pyLueHne 3amka» n «[JMHaMnMyeckoe paspyLleHne 3amMKa».

Tun ypoka: KOMOMHUPOBAHHBIN.

Llenb ypoka: 03HaKOMUTb YYaLUMXCS C BbINOSIHEHWEM MPOEKTOB MO Y6OpKe TeppUTOpun Ha
6aze nnatdopmbl VEXcode VR.

Bpemsa peanusauum: 1 akaJeMUYECKUN Yac.

O6o0pyaoBaHMe U maTepuanbl: KOMIMbIOTEPLI C BbIXOAOM B UHTEpHeET.
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Xopa ypoka

dtan |. MNocTaHOBKa ULenAM M 3a4a4 YpoKa, MOTUBALMA K yuyebHON AeAaTenbHOCTU
(15 muH)

DeAatenbHocTb yuntena: OOBSICHSET HOBbIM MaTepuan ¢ AEMOHCTPaLMEN KOMaHA yrnpas-
nenus Ha nnatdgopme VEXcode VR (http://vr.vex.com).

Ucnonb3oBaHue nepemMmeHHbIX Ana yayduweHua aaroputma no o4Ynuctke Tepputo-
pumn
Ha npeablayLiem 3aHaTuM 6bin pacCMOTPEH aNroOpUTM MO OYUCTKE TEPPUTOPUM C UCMOb30-
BaHWEM COBCTBEHHbIX 6/10KOB. MpyY 3TOM Bbl MOT/IM 3aMETUTb, YTO U3MEHEHWE BPYUHYHO YI/IOB
1 PacCTOSIHUMN ABNAETCS A0BOSIbHO TPYAOEMKMM MpoLIeC-
COM, KOTOPbII 3aHUMaET MHOro BpeMeHU. Kpome Toro, npu
YucroBas nepeMeHHas Heo6X0AMMOCTN M3MEHEHNS 3HAYEHUI B H10Kax npuxo-
AUTCS MEHSITb 3HAUYEHMS MOCTPOYHO, YTO TaKxe TpebyeT
[OMONHUTENBHOIO BPpEMEHU Nnpu pa3paboTke NporpaMmMbi.
VMR nepemetitioit: [ins Toro 4To6bl 3TOr0 U36exaTb, HEOBXOANMO UCMONb30-
| BaTb 610K Co3paHne nepemeHHbIX.
[ns co3aaHus HOBOW NEPEMEHHOW CeAYET HaXaTb Ha
COOTBETCTBYIOLLYIO KHOMKY B MPAaBOM MEHIO — Co3aatb ne-
, pemeHHyto. [lepea BaMu OTKPOETCS OKHO (puc. 69), B KOTO-
: ‘ POM HEOBXOAMMO 3aAaTb UMSI NEPEMEHHON.
[laBaiTe co3aaAMM NepeMeHHyto, B KOTOpon byaeM xpa-
Puc. 69. OKHO co3aaHus HUTb Heobxoammoe paccTosiHue npoesaa VR-poboTa Bne-
nepemeHHOM PEA NpW OTKNOHEHMM OT Kypca. ITO BMOJHE IOrMYHbIN Luar,

yCTaHOBUTL my dist » B P[]
drive_to_block o o
drive_to_block @ o o

drive_to_block

drive_to_block

drive_io_block

drive_to block

drive_to_block

drive_to_block

Puc. 70. O6wmi BUA NporpamMMbl Noc/ie BBOAA NeEpPEMEHHOM
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TaK KaK 3HayeHune pacCTOsIHUS He MEHSIETCS B XOA€ BbINO/HEHUS NMPOrpaMMbl U B Clyyae Heob-
XOAMMOCTY €ro MOXHO 6yaeT U3MEHUTb BCEro B OAHOM MECTe MPOrpaMMbl NMpy Tak Ha3blBaEMOW
VHALMANM3aLUMmM NePEMEHHOMN.

Mocne BBOAA NEpPEMEHHOM nporpamMma NMPUMET BWA, NOKa3aHHbIM Ha pucyHke 70.

Y70 eLweé MOXHO ynyywuTb B pa3paboTaHHOM HaMu nporpamMme? Npexae BCEro Hamnpawm-
BaeTCs MOLAaroBoe M3MeHEeHWe rpagyCHoON Mepbl 6e3 HeobXoaMMOCTM PyYyHOro BBOAA 3HauYe-
HWM yrna BO BPeMs KaXXAoro NoBopoTa. [ns peanusaumm 3ToM UAEN HY>XHO BBECTU [BE nepe-
MEHHbIE: LWar 1 yron noopota. LLlar — 370 HeKOTOpoe 3Ha4YeHue, Ha KoTopoe byaeT n3MeHéH
yron nosopota VR-poboTa. 11 u3MeHeHus wara HeobxoaumMo NpUMEHUTb LMK C MOBTOPEHN-
SIMK, KOTOpPbIV ByAeT Ha3HauYeH eaAnHOXAbl B YC/TI0BUM LMKNa Mostopenua. ITOroBbIN BUA
NporpaMMbl N306paXkéH Ha pucyHke 71.

ycTaHOBUTH my _dist v B @
yCTaHOBUTL My _angle v B °
yCcTaHoBUTL Step » B o
drive_lo_block ° o
drive_to_block @ o °

AOBTOPATHL @

drive to block = my dist my_angle o

drive_to_block = my_dist my_angle °

drnive_to_block = my_dist @ - my_angle °
drive_to_block | my_dist @ - my_angle o

W3MEHUTL my angle * Ha step

Puc. 71. [porpamMma c Lwarom yrna

PaccMoTpuM 3Ty nporpamMmy 6onee noapobHo. B nepsyto ouepeab, HEO6XOAMMO CO3AaThb
nepeMeHHble: Wara, yrna v pacctosHus. Mocne 3toro VR-po60T JOMKEH NPOeXaTh A0 LIEHTPa
MoNs U PacToNKaTh LEHTPaNbHbINA 610K C HEBOMbLIWM OTHE3IOM Ha3aa ANs LEHTPOBKMU. B Lu-
Kne 6yaeT CoBepLIEH NOCNEA0BATENbHbIN NPOEe3/ OTHOCUTENIbHO OCK CUMMETPUI MOSS BNPaBo
Y BIEBO, U3MEHEHO 3HaYeHWe yrna.

[lesSTenbHOCTb YUaLLMXCA: U3YYaloT HOBbIA MaTepuan, CAyLWalT 06bACHEHUS YunuTens, 3aaa-
tOT BONPOChHI.
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3tan Il. AKTyanmnsayma 3HaHUiA U NnpobHoe yuebHoe aeiicTtBue (15 MUH)

[ledTenbHOCTb yunTens: npeanaraeT yqyalmmMcs noj ero KOHTPOIEM BbINOMHUTL 3afaHNe Ha
nnatdopme VEXcode VR.

3apaHve. HanucaTb nporpaMmMy o nocnefoBaTeNlbHOMY yAaneHuo BepXHUX 6/10KOB.

[eaTenbHOCTb yyalnxcsa: CaMOCTOATENbHO BbIMOMHAOT NPeANoXEHHOE 3ajaHue.

3tan lll. MoBTOpeHue HoBoro matepuana (5 muH)

[lesTeNnbHOCTb YUUTENS: KPATKO NOBTOPSIET HOBbIM MaTepuas: CoO3aHne NepeMeHHbIX, 1c-
NoJsiIb30BaHNE NEPEMEHHbIX.

[ledTenbHOCTb y4yalmxca: AeMOHCTPUPYIOT, Kak YCBOWAW MaTtepuan.

3tan IV. MpoBepKa NOHUMAHUA U NepBUYHOE 3aKpensieHue (5 MuH)
[ledTenbHOCTb yunTens: 3af4aéT yyalwumcs cnegyowmne Bonpocsl.

+ Kakum obpa3om co3aaétcs HoBast nepeMeHHas?

+ YTO Takoe Lar uMKna u 3a4emM OH HyXXeH?

+ [MpuBeanTe NnpuMepbl COBCTBEHHBLIX aNrOPUTMOB C UCMOIb30BAHMEM Luara.
[lesTeNlbHOCTb YYallmMXCcs: OTBEYAIOT Ha MpeasioXeHHblIe BOMPOChI.

3tan V. UHdopmaumua o AomallHeM 3a[4aHUU, MHCTPYKTAXK NO ero BbINOJIHEHUIO
(3 muH)

[eaTenbHOCTb YUnUTENs: cOobLIaeT yyalummMcs AoMallHee 3aAaHue.

3aaaHve. HanucaTb nporpamMMy Mo O4YMCTKE NpaBOM SIMHWW GNOKOB.

,U,EFITEJ'IbHOCTb y4dyalwnxca: 3aaatoT YTOYHAIOLWKME BONPOCHI O BbINOMHEHNW AOMALUHEro 3aja-
HUA.

dtan VI. Pednekcna pearenbHOCTU Ha YpoKe (2 MuH)

[edaTenbHOCTb yUMTENS: CrnpawnBaeT yyalmuxcs 06 ux BneyatneHnsx ot ypoka, 4to noHpa-
BWIOCb, YTO OCTA/IOCb HEMOHATHbIM.

[leaTenbHOCTb yyalmxcs: OTBEYalT Ha BOMPOCHI yuuTens.

AunpaKkTuyecKkne martepuannl

1. Mnatdopma nporpammupoBaHus poboto VEXCode VR [anekTpoHHbIn pecypc] // URL:
https://vr.vex.com (aata obpawieHums: 15.04.2021).

2. UndopmaTuka. YposeHb 1 «bnoku» [3nekTpoHHbIN pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpaluenns: 15.04.2021).

3. OdmumanbHbIM CanT cpeabl NporpaMmMmpoBaHust Scratch [anekTpoHHbIv pecypc] // URL:
https://scratch.mit.edu/ (aata obpaweHnus: 15.04.2021).

YpoK 25

YposeHb obpa3oBaHua: OCHOBHOE oblLee.

Npegmert: MHPopMaTuka (pasaen «PoboTOTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenua: Moaynb 4. Peanusauns anroputMoB ABMXEHUS poboTa.

Tema ypoka: [poekTbl «PaspyweHune 3amMka» U «JuHaMnyeckoe paspyLlleHune 3amKa».

Tun ypoka: KOMOBMHMPOBAHHbIN.

Llenb ypoka: 03HAKOMUTb YYaLUMXCS C BbINOMHEHMEM NPOEKTOB MO yOopKe TeppuTopumn Ha
6aze nnatdopmbl VEXcode VR.

Bpems peanusauun: 1 akageMn4eckmin yac.

O60pyaoBaHue U maTtepuanbl: KOMMbIOTEPbI C BbIXOAOM B MIHTEpHET.

Xopa ypoka

dtan |. MocTaHOBKa UenAM U 3agay ypoKa, MOoTuBauua K yueb6HO aeATeNbHOCTU
(15 muH)

[eaTenbHOCTb YUnTens: 06bsICHSET HOBbI MaTepuan C AEMOHCTpaLMel KOMaHa ynpasne-
Hus Ha nnatdopme VEXcode VR (http://vr.vex.com).
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NMPOrPAMMMUPOBAHUNE POBOTOB

UcnonbsoBaHue AATYUKOB ANA yAaydlleHMAa aJIroputmMma no oO4YnCTKe TepputTopun

Ha npeablaywem 3aHsTum 6bin pacCMOTPEH anropuTM NO OYMCTKE Nonst OT 06/IOMKOB 3aM-
Ka C MCNonb30BaHMEM TOJIbKO 6OKOB NOBOPOTA, ABWXKEHMS U NMOHATUSA Wwara. Tenepb HacTano
BpeMs npenoctaButb VR-pob0Ty BO3MOXHOCTb CAMOCTOSITE/IbHO NPUHUMATb PELIEHUs, OCHO-
BbIBasICb Ha NMOKa3aHMAX AAaTYMKOB.

B nepByto ouepeab cneayeT pacCMOTPETb NPUMEHEHME AaTUMKA PacCTOSHUSA Ans onpeae-
nexHus VR-pob0TOM Hannumsi 06beKTOB nepea HUM. ANrOpUTM BbINOHEHUS TakoW NPOrpaMMbl
AOCTATOYHO NpOCT: noka VR-poboT byaeT BuaeTh nepes cobor 06bekT, OH byaeT exaTb Bre-
péa. Ans Toro 4tobbl bonee LenecoobpasHo MCNoMb30BaTh AaHHbIN anropuTM, HEO6X0AMMO
BHECTU U3MeHeHus B 610K ABWXeHus (puc. 72).

Hasnaumib drive_to_block | angle

yCTaHOBUTE x_1 ¥ B fONOXeHde X v B mm ¥

ycraHogMi  y 1~ B  fnonokene Y v B mm v

NOBEPHYThL HAa Kypc | anglé B rpapycax p

NIOKa . [JaruvK paccTofaHWA ODHapyXun o0LeKT? >

[BWXEHKE Briepeg v

OCTaHOBWTL ABMEHWC
YCTAHOBUTH X 2 ¥ B [ONIOXeHue X B mmw

YCTaHOBUTL y. 2w B ronioxese Y wv B mm w

YCTaHOBUTHL dist » B KOpEHb ¥  4yucna Xaa =1 EXRIN) X

Apwiecnue obpamio +  ua (diat mm v | 2

OCTaHOBUTL ABMXKeHue

Puc. 72. Moandukaums 6noka ABMKEHMS

Llenecoobpa3Ho 6onee getanbHO onucaTtb 3TOT 610K, YTOOLI BCE €r0 KOMMOHEHTLI CTan
npeaenbHO SicHbI. MNpexae Bcero Hac uHTepecytoT 6110ku Koopguuatr (puc. 73), KOTOpble no-
3BONAIOT ONpeaensTb Tekylee nonoxeHune VR-poboTa Ha none.

YCTGHOBUTL X NosiokeHue
YCTaHOBUTE = Nnosno¥.eHue
YCTGHOBUTL  X_. NofNoXeHne

YUTaHOBW b NUNOXeHne

YCTGHOBWUTEL

Puc. 73. \cnonb3oBaHme 6710K0B KoopauHat
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lMepeMeHHble X My C nHAeKcaMmn 1 1M 2 XxapakTepu3yloT TeKyLlee U KOHEYHOE MONO0XEHUS
VR-pob0oTa Ha none. 3HaHMe 3TUX KOOPAMHAT MO3BONSIET BbIYMCINTL KOHEYHOE pacCTOsSHUE,
Ha koTopoe VR-poboTy Heobxoanmo ByaeT BepHYTbCS ANS MOBTOPEHWUS anropuTMa Mo OYUCTKe
nons.

MNHTepec Takke NpeacTaBnseT Unk Moka (puc. 74), yKasbiBaloLWmii Ha HE06X0AUMOCTb
aBmxeHust VR-poboTa 4o Tex nop, noka nepen HUM He 3aKOHYaTCs 06BbEKTDI.

ABWKEHUE BNepen «

OCTaHOBUTL ABKEHUE

Puc. 74. LInkn Noka ansa asmxeHuns VR-poboTa npu Hanuumm obbekTa

Takum 06pa3oM, Mbl MOMYYMIM YHUBEPCAbHBLIA 610K Ans ocywectsneHms VR-poboTom
ybopku Tepputopun OT 06/10MKOB 3aMKa. [puMep MTOroBOM NPOrpamMMbl ANt NMPOXOXAEHMS
VR-po60TOM 3TOro MUCNbITaHMS NOKa3aH Ha pUCyHke 75.

YCTAHOBUTL CKOPOCTHL ABDKEHUA @ %

YCTaHOBUTbL my dist » B @

YCTaHOBUTL my angle v B o

YyCTaHOBUTL &lep »+ B o

OABWXKEHWE Bliepe] ¥ Ha mm ¥ >

OBMKeHue obpatHo ¢ Ha @ mmwe p

NOBTOPATEL @

dnve_to_block = my_angle

dnive_to_block @ - | my_angle

M3MEHWUTL my angle v Ha step

Puc. 75. MprMep MTOroBo NporpamMMbl Anst NpoxoxaeHus VR-poboToM McrbiTaHUs
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NMPOrPAMMMUPOBAHUNE POBOTOB

ObpaTuTe BHUMaHWe Ha HeobxoaAMMOCTb BbluMTaHMs yrna u3 360 rpagycos 415 aBTOMaTy-
yeckoro nosopota VR-poboTa Haneso.

[lesTenbHOCTb YUaLMXCS: M3yYatoT HOBbI MaTepuan, CNyLIAoT 0ObSCHEHMS yunTens, 3aaa-
0T BOMPOCHI.

3tan Il. AKTyanmsayuma 3HaHUii U NnpobHoe yuebHoe aeiicTtBue (15 MuUH)

[eaTenbHOCTb YYnuTens: npeanaraeT yqyalmnmcs noj ero KOHTPONEM BbINOMHUTL 3afaHNe Ha
nnatdopme VEXcode VR.

3apaHve. HanucaTb nporpamMy o nocnefoBaTeNlbHOMY yAaneHunto Bcex 6710K0B nons.

[leaTenbHOCTb yyalmMxcsa: CaMOCTOATENIbHO BbINOJIHAKT NPEANOXKEHHOE 3aJaHue.

3tan lll. MoBTOpEeHue HoBOro matepuana (5 muH)

JlesTenbHOCTb YUUTENS: KPAaTKO MOBTOPSIET HOBbIM MaTepuan: 6noku ans paboTbl C AaTum-
KaMu.

[leaTenbHOCTb yyalmxcs: AEMOHCTPUPYIOT, KaK yCBOMAX MaTepuan.

3tan IV. MpoBepKa NOHUMAHUA U NepBUYHOE 3aKpensieHue (5 MuH)
[lesaTenbHOCTb yunTens: npeanaraeT yyalmmcs BbiMOMHUTL Clegytowmne 3agaHus.
+ MNpepnoxute mMoaudukaumm ang cobctBeHHOro 6noka.

+ lMpepnoxuTe CBOK CTpaTernio no ybopke nons ot 06/10MKOB 3aMKa.

+ [puBeanTe npuMepbl COBCTBEHHbLIX aNrOPUTMOB C UCMOSIb30BAHNEM LUAra.
[ledaTenbHOCTb YYaLUMXCSl: BbINOMHAOT NpeasioXeHHbIe 3a4aHus.

d3tan V. UHdopmaumua o AomallHeM 3a[4aHUU, MHCTPYKTAXK NO ero BbINOJIHEHUIO
(3 muH)

,U,EﬂTeJ'IbHOCTb yunTena: c006maeT ydyalwmMmca AOMallHEE 3aAaHue.

3anaHne. HanucaTb nporpammy ans ybopku LieHTpanbHoro 6oka.

,U,EﬂTeJ'IbHOCTb y4dalwnxca: 3aaatoT YTOYHAOLWKWE BONPOCHI O BbINOHEHNW AOMALUHEro 3aaa-
HUA.

dtan VI. Pednekcua pearenbHOCTU Ha ypoKe (2 MmuH)

[leaTenbHOCTb yYnTeNs: CnpawmnBaeT yyawmxca 0b ux BnevaTsieHnsx oT YpoKa, YTo NoHpa-
BWIOCb, YTO OCTA/IOCb HEMOHATHbLIM.

[lesaTenbHOCTb yyalimxca: OTBeYalT Ha BOMPOCHI yuuTens.

AunpaKkTuyecKkme martepuannl

1. MnaTtdopma nporpammmpoBaHust poboToB VEXCode VR [3nekTpoHHbIi pecypc] // URL:
https://vr.vex.com (aata obpaiieHums: 15.04.2021).

2. ndopmaTyka. YpoBeHb 1 «bnoku» [anekTpoHHbIM pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpaluenns: 15.04.2021).

3. OdmumanbHbIn CaliT cpeabl NporpaMMupoBaHms Scratch [anekTpoHHbIN pecypc] // URL:
https://scratch.mit.edu/ (aata obpaweHus: 15.04.2021).

YpoK 26

YposeHb 06pasosaHua: OCHOBHOe obLee.

Npegmert: MHPopMaTuka (pasgen «PoboTOTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenua (6a3oBbin): Moaynb 4. Peannsaums anroputMoB ABMXEHUS poboTa.

Tema ypoka: [poeKkT «[leTeKTop NNMHUN».

Tun ypoka: KOMOMHUPOBAHHbIN.

Llenb ypoka: 03HAKOMUTb YYaLLMXCA C BbINOTHEHUEM MPOEKTOB MO O6HAPYXEHWIO NNHWN
Ha 6a3e nnaTtdopmbl VEXcode VR.
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Bpemsa peanusauum: 1 akaJeMUYECKUN Yac.
O60pyaoBaHMe U MaTepuanbl: KOMMbIOTEPDI C BbIXOAOM B IHTEPHET.

Xopa ypoka

dtan |. NMNocTtaHOBKa Uenu M 3a4a4 YPOKa, MOTUBaALUA K yueOHO peAaTeNlbHOCTU
(15 muH)

[eaTenbHOCTb yunTens: 06bsICHSIET HOBbIM MaTepuan C AEMOHCTPAUMEN KOMaHA yrpaBne-
HMs Ha nnaTtdopme VEXcode VR (http://vr.vex.com).

MoacuéT Konuuectsa IMHUN

OflHOM M3 caMblX pacrnpoCTPaHEHHbIX 3a/1a4 B COPEBHOBATENIbHON POBOTOTEXHUKE ABNSET-
€51 3a4a4a No 0bHapyXXeHMIO rpaHnL, YEPHOro 1 6enoro, YTo NO3BONSET POHOTY KOPPEKTHO €3-
AWUTb MO NNHKUK. Tlocne peLleHns 3Tol 3aaaun 06blYHO NEPEXOAAT K 3a/la4aM Mo pacno3HaBa-
HUIO LLUTPUX-KOAOB.

Y10 e 13 cebs npeacTaBnseT 0bblYHbIN WTPUX-KOA (puc. 76)?

Puc. 76. Npumep wtpnx-Koaa

(DaKTUYeCKn 3TO BCEro Nub HAbop NMHMIA, PacnonoXeHHbIX Ha HEKOTOPOM PacCTOSHUM
ApYr OT Apyra. MeHss pacCcTosiHWE MeXAY NMUHUAMKU, MOXHO 3aKOAMPOBaThb COO6LIEeHUs O Ha-
3BaHWSX TOBApOB, FOPOAOB MM ycnyr. Ha cerogHswHeM ypoke 6yaeT paccMOTpeHa 3ajaya no
0b6Hapy>XeHUIO 1 NOACYETY KONMYECTBA IMHUI Ha KapTe [etektop aunwii (puc. 77).

- EE EE B =

= .

- EE = .
—

= *

- —
 —

= <

- = mm -

[

- |

- . O .
B - C D| |I

Puc. 77. KapTa OeTteKkTop AMHUIA

MonpobyeM cunTaTh NEPBYIO JIMHWUIO HA AOPOXKE A M BbIBEAEM HA 3KpaH COOTBETCTBYOLee
coobuieHune (puc. 78).

B naHHoW nporpamme VR-poboT 6yaeT exaTtb Brepéa A0 TeX nop, Noka He 0BHapyXMUT Ha
CBOEM MYyTU YEPHYIO NIMHUIO, KOTOPas XapaKTepu3yeTcs NapaMeTpPoOM «He HWUKaKow» B Bnoke
O6HapyxeHua uBeTa.
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NMPOrPAMMWMUPOBAHUE POBOTOB

YCTAaHOBUTHL CKOPOCTb ABVXEHUA @ %

yciaHoBuib myVariable v B o -

foKa pacctoAiHMe B mm ¥ > @

JBUKEHue Brepén =

ecyin . He JNarumkCHu3y v  oOHapyxwil HuKakon w2 Toiaa

neyat, | myVanable

Kaarb @ B CekyHaax

u3MeHnib myVariable v Ha o

OCTAHOBUTH IBMXEHne

Puc. 78. MporpamMma ansi noucka JMHum

[laBaiTe Tenepb YCOBEPLUIEHCTBYEM 3Ty nporpammy. Mpu KaxaoM 06HapyXEeHWW NUHUMA Nio-
6oro useta VR-pob0T byAeT BbIBOAWTL HA 3KpaH HOMEP 3TOM NUHUK (puc. 79).

Ha4ano NPOrPaMMbl

ABWXKCHUE Bnepej «

XNaTh Noka = He [JatuukCHu3y » ODHapy»un HuKakon v ?

OCTaHOBMTL AABWXKEHME
GEIES [TuHUA oOHapyxeHa

Puc. 79. MporpamMma Anst NOACYETA KOMMYECTBA JIMHUIA

B naHHOM nporpaMMe BBeAeHa OTAENbHasi NepeMeHHas myVariable ans Toro, 4TobbI Be-
CTU NOACHET NIMHMIA, NOSBASIOWMXCS NOA AATYMKOM. BHewHn umnkn Noka Heobxoamm ans To-
ro, 4tobbl VR-pob0T OCTAaHOBMACS Yy AanbHEN CTEHbl NOCNe nepecyéta nnHuMi. bnok ycnosun
Ecau..torga no3sonsieT VR-poboTy npu Hannuum nuHum ntoboro useta, OTAMYHOro oT 6eno-
ro, yBeM4YMBaTb 3HaYEHME NEPEMEHHOI M BbIBOAUTL €r0 B KoHconb. 3aAepXka B BuAe 61oka
OxupaHua No3BONSET n3beratb NOBTOPHOrO BbIBOAA NMOKAa3aHWUM aaTymka.
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[esTenbHOCTb YYalmMXCst: U3y4yatoT HOBbIA MaTepuan, CNyLaloT 0ObSCHEHMS yunTens, 3aaa-
tOT BOMPOCh!.

3tan Il. AKTyanmsayma 3HaHUiA 1 NnpobHoe yuebHoe aeiicTtBue (15 MUH)

[ledTenbHOCTb YUnTeNS: npeanaraeT yyawmmcs nog ero KOHTPOsieM BbINONHWUTL 3aaHUE Ha
nnatdopme VEXcode VR.

3apaHve. Hanucatb nporpamMMy no NOACHETY TONbKO KPACHbIX MMHUMN.

[leaTenbHOCTb yyalmxca: CaMOCTOATENbHO BbIMOMHAOT NPEANOXEHHOE 3aAaHue.

3tan lll. MoBTOpEeHue HoBoro matepuana (5 muH)

[lesTeNnbHOCTb YUUTENS: KpaTKO NOBTOPSIET HOBbIV MaTepuan: 610ku Ans B3anMoaencTBms
C [IaTYMKaMW, anropuT™ NOACYETA NUHUNA.

[ledTenbHOCTb y4yalmMxca: AEeMOHCTPUPYIOT, Kak YCBOWAW MaTtepuan.

3tan IV. MpoBepKa NOHUMAHUA U NepBUYHOE 3aKpenseHue (5 MuH)

[leaTenbHOCTb yyuTens: 3afaéT ydyalmumca cnegyroime Bonpocs!.

+ KakuM 06pa3oM MOXHO KOAMPOBATb COOBOLLIEHMS C MOMOLLbIO UHUI?

+ Kakyto nepemMeHHyt0 Heobxo4MMO LOMOHUTENbHO BBECTU B NPOrpaMMy, 4Tobbl yayy-
WNTb e€?

+ Kak BbIrnaguT anroput™ noacyéTa YEpHbIX JIMHUN?

[leaTenbHOCTb yyYalMxca: OTBEYaloT Ha NPeasioXEHHbIE BOMNPOCH.

3tan V. UHdopmaumua o AomallHeM 3a[4aHUU, MHCTPYKTAXK NO ero BbINOJIHEHUIO
(3 muH)

[eaTenbHOCTb YUuTens: coobLlaeT yyalmmcst AoMallHee 3aaHue.

3apaHvie. HanmcaTb nporpamMMy Mo NoACYETY TONbKO YEPHBIX SIMHUM.

[leaTenbHOCTb yYalMxcs: 3a4atoT YTOYHAKOLME BONPOCk! O BbINOSIHEHWM AOMALUHEro 3aja-
HUSA.

dtan VI. Pednekcua peatrenbHOCTU Ha ypoKe (2 MuH)

[edaTenbHOCTb yUnUTeNns: cnpawmnBaeT yyalwmuxcs 06 nx BnevaTneHnsx ot ypoka, 4to noHpa-
BWIOCb, YTO OCTANIOCb HEMOHATHbLIM.

[lesaTenbHOCTb yyalmxcsa: OTBEYalT Ha BOMPOCHI yuuTens.

AunpaKkTuyecKkne martepuannl

1. Mnatdopma nporpammmpoBaHusi pobotoB VEXCode VR [3nekTpoHHbIn pecypc] // URL:
https://vr.vex.com (aata obpaiieHums: 15.04.2021).

2. ndopmatuka. YposeHb 1 «bnoku» [3nekTpoHHbIN pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpaluenns: 15.04.2021).

3. OdmumanbHbIA cCalT cpeabl NnporpaMMupoBanms Scratch [anekTpoHHbin pecypc] // URL:
https://scratch.mit.edu/ (nata obpawenus: 15.04.2021).

YpoK 27

YpoBeHb o6pa3oBaHua: OCHOBHOE obLuee.

Npegmert: MHPopMaTuka (pasaen «PoboTOTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenua (6a3oBbin): Moaynb 4. Peanusaums anroputMoB ABMXKEHUS poboTa.

Tema ypoka: [poeKT «[leTeKTop NNHUN».

Tun ypoka: KOMOMHMPOBAHHbIN.

Lienb ypoka: O3HAKOMMUTb YYaLLMXCS C BbINOJIHEHUEM MPOEKTOB N0 O6HAPYXEHWIO NMHWI
Ha 6a3se nnatdopmbl VEXcode VR.

Bpemsa peanusauum: 1 akaeMUYECKUN yac.

O6o0pyaoBaHMe U maTepuanbl: KOMIMbIOTEPLI C BbIXOAOM B MHTEpHeET.
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NMPOrPAMMWMUPOBAHUE POBOTOB

Xopa ypoka

dtan |. NocTaHOBKa UeAM MU 3a4ay YPoOKa, MOTUBaALUUA K yuebHOU OeATeNbHOCTU
(15 muH)

[leaTenbHOCTb yunTens: 06bACHIET HOBLI MaTepWan C AEMOHCTpaLMeit KOMaHA ynpaene-
HMs Ha nnatdopme VEXcode VR (http://vr.vex.com).

MoAacyéT AMHMI pa3Horo uBeTa

Ha npeablaywiem 3aHaTum 6binM pacCMOTPEHbl anropuTM v NpuUMepsbl NporpaMM Ans obHa-
PY>XEHWS! M NOACHETA NNHMIA Ha none «[leTeKTop IMHWUI» . OLHWUM M3 KKOYEBbIX MOMEHTOB ANS
U3y4yeHns 3TOro MaTepuana ABMSETCSH WMUPOKOE NMPUMEHEHNE TaK Ha3blBAEMbIX LITPUX-KOAOB,
KOTOpble MOryT XpaHUTb MHMOPMaLMIO 06 N3aennsax, MeCTONOIOKEHUAX U MHOFOM ApYroM.

Ha ceroaHsilLHEM YpOKe Mbl pacCCMOTPUM MOAXO0A K NOACYETY pasHbIX LIBETOB M Npeobpaso-
BaHWsi 3TOM MHQOPMaLMK B BbIBOA. B kauecTBe BbiBOAA B KOHCOMb 6yAeT BbIBOAMTLCS bykBa
AOPOXKM, Ha KOTOPOW B AaHHbIM MOMEHT HaxoauTcst VR-poboT. Mpexae Bcero Heobxoamnmo
co3aaTb COBCTBEHHbIN 610K, KOTOPbIA ByAeT NPUHMMATL Ha BXOZL KONMMYECTBA KaXaoro M3 LBe-
TOB M B 3aBUCMMOCTM OT 3TOr0 Aenatb BblBOA Ha 3kpaH (puc. 80).

HazHauute print_letter  red green blue black

ecnn red = o
neyais °

gieen

Puc. 80. bnok BbiBoaa 6ykB

Kak MOXHO 3aMeTUTb, AaHHbIA 610K NPOCTO NOABOAUT UTOT BbIMOHEHWSI NPOrPaMMBbI, UC-
nonb3ys 6510k Ecan...toraa 415 NPUHATUS peLLeHn o BbiBoAe. MNoMmnMo 3Toro 6510ka, HaMm
TakXe NoHagobuTcst 610K, KOTOpbIM 6yaeT cobupaTtb MHADOPMALMIO O KONMYECTBE JIMHUN pa3-
HbIX LUBeToB (puc. 81).
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Puc. 81. Bnok No NoACYETY NMMHWI pasHbIX LIBETOB

B naHHOM 6/10Ke UCMONb3YIOTCS BIOXEHHbBIE YCIIOBHbIE CTPYKTYPbl, NO3BOSIOLWME Onpeae-
NIUTb YEPHBIN LBET, KOTOPbII He 3aAaH SIBHO B CMMCKE AOCTYMHbIX LUBETOB. O6wWmii BUA Npo-
rpaMMbl M0 NMOACYETY IMHWIA C BLIBOAOM NpUBEAEH HA pUCYHKe 82.

HaUano Nporpamms!
YCTdHOBWTD
yCTaHOBUTL
YCTaHOBUTL
yCidHOBWTB

YCTaHOBWTb CKOPOCTb ABWXEHWA @ %

noka pacciofsdMe 8 mm ¥ > m
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get_colors_lines
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B pe3ynbTaTe BbINONHEHWUS 3TOW NMPOrpaMMbl B KOHCONb OYAET BbiBeAeHa MHhOPMaLIMS O Te-
KYLLEV IOPOXKKE, Ha koTopol ctouT VR-po6oT.

[lesTeNbHOCTb YYaLLMXCS: M3YYaloT HOBbI MaTepuan, CNyLatT 0ObsCHEHNUS yUnUTENS, 3aa-
0T BOMPOCHI.

3tan Il. AKTyanmsayuuma 3HaHUiA U npobHoe yuebHoe aeiictBue (15 MUH)

[eaTenbHOCTb YUuTens: npeanaraeT yqyalmnmcs noj ero KOHTPONEM BbINOMHUTL 3afaHNe Ha
nnatdopme VEXcode VR.

3apaHve. Hanucatb NporpaMMy no noAcHETY TOMbKO KPacHbIX U YEPHBIX JIMHUI.

[eaTenbHOCTb y4Yalmxcsa: CaMOCTOATENbHO BbIMOMHAIOT NPEANOXEHHOE 3afaHue.

3tan lll. MoBTOpeHue HoBOro matepuana (5 muH)

JlesTenbHOCTb YUUTENS: KPAaTKO MOBTOPSIET HOBbIN MaTepuan: 6110Ku Ans B3aMMOAENCTBUS
C AaTYMKAMU, aNrOpUTM NOACYETA NIMHWUN HECKOMbKUX LIBETOB.

[leaTenbHOCTb yyalmxcs: AEMOHCTPUPYIOT, KaK yCBOMAM MaTepuan.

3tan IV. MpoBepKa NOHUMAHUA U NepBUYHOE 3aKpensieHue (5 MuH)

[leaTenbHOCTb yuuTens: 3afaét yyalmumcs cneaytowme Bonpocs!.

+ Kakum 06pa3oM MOXHO KOAMPOBaTb COOBLUEHNS C MOMOLLIO JIMHWIA?

+ Kakylo nepemMeHHyto HeobxoanMo AOMONHUTENBHO BBECTU B MPOrpammy, 4Tobbl yayy-
WKNTb eé?

+ Kak BbIrnsguT anroputM noacyéta YEpHbIX JIMHWUIA?

[leqaTenbHOCTb yyalimxcsa: OTBEYAOT Ha NPeasioKEeHHbIE BOMPOCH.

3tan V. UHbopmauma o AomallHeM 3a[4aHUU, MHCTPYKTAXK NO ero BbINOJIHEHUIO
(3 muH)

,U,EﬂTeJ'IbHOCTb yunTena: C006LLIaET ydyalwmMmca AOMallHEE 3aAaHue.

3apaHue. Hanucatb nporpamMMy no o6besay VR-poboToM BCeX JOPOXEK 3@ OAUH MPOXOA.

,U,EﬂTeJ'IbHOCTb ydyalwmxca: 3aaaloT YTOYHAOLWME BOMPOChbl O BbINOMHEHWUWM AOMaLUHEro 3aAia-
HUA.

dtan VI. Pednekcuna peatenbHOCTU Ha ypoKe (2 MmuH)

,U,EFITeJ'IbHOCTb yuuTend. CrnpawmBaET y4vallmxca 06 UX BneyaTneHunsx ot YPOKa, 4YTO NoHpa-
BUNOCb, YTO OCTa/NI0OCb HEMOHATHbLIM,

,U,EFITeJ'IbHOCTb y4yallnxca. OTBEYAlOT Ha BOMPOCHI YYUTENS.

AunpaKkTuyecKkme martepuannl

1. NMnatdopma nporpammupoBarmus poboTtoB VEXCode VR [anekTpoHHbIv pecypc] // URL:
https://vr.vex.com (pata obpawieHus: 15.04.2021).

2. ndopmaTyka. YpoBeHb 1 «bnoku» [anekTpoHHbIn pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (nata obpaluenus: 15.04.2021).

3. OdmumanbHbIn CaliT cpeabl NporpaMMmpoBaHmnsa Scratch [anekTpoHHbIn pecypc] // URL:
https://scratch.mit.edu/ (nata obpawenus: 15.04.2021).

YpoK 28

YpoBseHb 06pa3osaHua: OCHOBHOe obLuee.

Npegmert: MHPopMaTuka (pasaen «PoboTOTEXHMKA»).

Knacc: 5—7.

YposeHb uayuenus (6a30BbiM): Moaynb 5. TBOpYECKUI MPOEKT.

Tema ypoka: Co3gaHne COBCTBEHHOroO NPoeKTa C UCNONb30BaHMEM MaKCUMasibHO BO3MOX-
HOro KONM4yecTBa AaT4MKOB.
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Tun ypoka: KOMOMHUPOBAHHBIMN.

Llenb ypoka: O3HAKOMUTb Y4YaLLMXCS C BbINOJIHEHWMEM MPOEKTOB Ha 6a3e nnatdopMbl
VEXcode VR.

Bpemsa peanmsaumumn: 1 akaaeMmyeckmi yac.

O6opyaoBaHue U matepuanbl: KOMMbIOTEPDI C BbIXOAOM B MHTEPHET.

Xopa ypoka
dtan |. NMNocTtaHoOBKa Uenn M 33434 YPOKA, MOTUBALMA K y4yebHOU AeATeNbHOCTU
(15 muH)
[ledTenbHOCTb yunTens: NocTaBuTb 3adady AN peanu3auuu npoekTa no OYMCTKE Kopanso-
Boro puda Ha nnatdopme VEXcode VR (http://vr.vex.com).

OuucTKa KopannaoBoro puda

Ha npeapblaywmx 3aHATUSX 6b1IM pacCMOTPEeHbl BO3MOXHOCTM Cpefbl MporpaMMMpoBaHus
VEXcode VR. Tenepb HacTano BpeMsi MCMO/b30BaTh NOSyYEHHbIE BAMU 3HAHUS ANS pelleHus
3a4ay, NpuUBAMXKEHHBIX K peanbHOCTU. OaHOM M3 Hanbonee CepbE3HbIX IKONOTMYECKMX NPOo-
611eM Ha CErofHsLWHUNA AeHb SBNSIETCS 3arpsisHeHWe MMPOBOro okeaHa 0TX0A4aMu YenoBeye-
CKOMN AesTeNIbHOCTW.

B npoekTe no ouncTke Kopannosoro puda B BawweM pacnopsxkeHun byaet VR-poboT, KoTo-
Pbl1 MOMOXET OYMCTUTb MaHIrPOBbLIE 3apoC/n. Micnonb3ys kapTy, cobepuTe Kak MOXHO 6onblue
Mycopa nepef TeM, KaK ConHeYHble baTapen uccakHyT, u VR-poboT Bbikoumntcs. Kapta npea-
CTaBnsieT cobon cumynsaumio AHa MMpoBOro okeaHa, COAEPXKaLLEro Ha CBOEN NOBEPXHOCTU My-
cop (puc. 83).

Trash Collected:

Puc. 83. KapTa no ouncTKe KopannoBoro puda ot Mycopa

ObpaTnTe BHUMAHMWE, YTO B HMXKHEM /IEBOM Yr/y KapTbl NMOSBUINCL ABA AOMOSTHUTENbHbIX
WHAWKATOPa, OAMH M3 KOTOPbIX XapaKTepu3yeT KOMYecTBO CObpaHHOro Mycopa, a Apyron —
ypoBeHb 3apsga VR-poboTa. Kak Bbl NoHMMaeTe, YyeM bonee MeaneHHbIn anroputm byaeT uc-
nonb3oBaH npu pabote VR-poboTa, TeM OH BbiCcTpee pa3paanTcs v MeHblue cobepét mycopa.
MoaToMy He 3abyabTe B HaYyane nNporpammbl UCMOb30BaTb 610KN A8 YCTaHOBKM MakcUMalsib-
HbIX 3Ha4YeHMI ckopocTel n nosopoToB VR-poboTa (puc. 84).
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YCTaHOBUTHL CKOPOCTb ABUWXEHUA @ %

YCTaHOBUTL CKOPOCTL NMOBOPOTA @ %o

Puc. 84. BNOKM yCTaHOBKM CKOPOCTEN

Ha ypoke BaM npeanaraeTcs ucnosnb3osatb Ans cbopa Mycopa TONbKO KOMaHAbl ynpasne-
HWS TpaHCMUCCKen 6e3 1CnoNb3oBaHWUs AATYMKOB. [MpuMep TakoW NporpamMbl NPeACTaBeH Ha
pucyHke 85.

YCTAHOBUTL CKOPOCTH [IBUWXKEHWUA @ %

YCTAHOBUTL CKOPOCTL MOBOPOTA @ %

OBVXEHUE Bnepéa ¥ Ha @y mm ¥

MOBOPOT HAmneBo » Ha @ B rpagycax p

Puc. 85. Mp1Mep NporpamMMbl MO OYMCTKE KOPasioBoro puda

Momunmo 3TOro Heobxoammo paspaboTaTb cTpaTernto cbopa Mycopa, KOTOpas MOXET BaM
NPUroanTLCA HA CNeayoLWMX 3aHATHSIX.

[ledTenbHOCTb yYalmxcs: U3yyaloT OnuCaHue NpOeKTa, CyWwalT 06bSCHEHUs yuuTens, 3a-
[atoT BOMpPOChHI.

3tan Il. AKTyanmnsauuma 3HaHUU U NpobHoe yuyebHoe pgeicTtBue (20 muH)

[eaTenbHOCTb yunuTend: npeanaraeT yyalmnmcs nog ero KOHTPOoIeM BbINONHUTL HEKOTOPbIE
3afaHna Ha nnaTtdopme VEXcode VR.

3apaHve 1. OnucaTb CcTpaTerunto no cbopy mycopa.

3apaHve 2. HanucaTb nporpamMmy no c6opy MakcMManbHO BO3MOXHOIO KOJIMYECTBA MyCopa.

[leaTenbHOCTb yYalmMXCcs: CaMOCTOATENIbHO BbIMONHAOT NPeasioXXeHHbIe 3a4aHus.

3tan lll. MpoBepKa NOHUMaAHMA U NepBUYHOEe 3aKpensieHue (5 MuH)
[leaTenbHOCTb yuuTens: 3afaér yyalumcs cneaytowme Bomnpochl.

Kaknm o0bpa3om MoxHO addekTnBHee Bcero cobupaTb 06beKThl B OKeaHe?
Kakune TexHonormm no o4ynmctke MnpoBoro okeaHa BaM U3BECTHbLI?

Kak Bbirnsigut anroputm nosefeHust VR-pobota ansa cbopa mycopa?
[leaTenbHOCTb yYalmMxcs: 0TBEYAlOT Ha NPeaoXEHHbIE BOMNPOCHI.

dtan IV. UHPopmauua 0 AoMaluHEeM 3a4aHUN, MHCTPYKTA K MO ero BbIMNO/IHEHUIO
(3 MmuH)
ﬂ,eﬂTeﬂbHOCTb YUYUTENA. c006maeT ydaliMMmca AoMallHee 3aaaHue.
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3apaHve. Hanucatb nporpammy no cbopy VR-pobOTOM TOMBKO LEHTpanbHOro obbekTa
N BCeX 06BbEKTOB CeBa.

BakHo!

Mcnonb3yiiTe KapTy MO OYMCTKE KOPanaoBoro puda ot Mycopa.

[ledTenbHOCTb YYalmnxcs: 3a4al0T YTOYHSIOWME BONPOChHl O BbINONHEHUN AOMALLHEro 3a4a-
HWA.

3tan V. Pednekcua aAeaTeNbHOCTU Ha YpoOKe (2 MmuH)

[esaTenbHOCTb YUMTENs: CNpaLlMBaEeT yyalmxcs 06 nx BneyaTneHnsx oT ypoka, 4to NnoHpa-
BUNOCb, YTO OCTa/I0OCb HEMOHATHLIM.

ﬂ,eFITerIbHOCTb yyallnuxca: oTBe4aloT Ha BOMPOCHI YYUTENS.

AvpaKkTuyecKkmne martepuannl

1. Mnatdopma nporpammupoBaHus pobotos VEXCode VR [anekTpoHHbIn pecypc] // URL:
https://vr.vex.com (pata obpaiieHums: 15.04.2021).

2. UHdopmaTyka. YpoBeHb 1 «bnoku» [anekTpoHHbIN pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aaTta obpaweHus: 15.04.2021).

3. OdmumanbHbIN calT cpeabl NporpaMMuMpoBaHms Scratch [anekTpoHHbin pecypc] // URL:
https://scratch.mit.edu/ (aata obpaweHnus: 15.04.2021).

YpoK 29

YpoBseHb 06pasoBaHua: OCHOBHOE obLiee.

Npegmert: MHPopMaTuKa (pazaen «PobOTOTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenns (6a30Bbin): Moaynb 5. TBOpYECKUN MPOEKT.

Tema ypoka: Co3gaHne coOBCTBEHHOMO NPOEKTa C UCMONb30BAHNEM MAKCMMasibHO BO3MOX-
HOro KO/IMYeCTBa AAaTYMKOB.

Tun ypoka: KOMOBMHUMPOBAHHbIN.

Llenb ypoka: O3HAKOMMUTb Y4YaLUMXCS C BbINOSIHEHWEM MPOEKTOB Ha 6a3e nnaTchopMbl
VEXcode VR.

Bpems peanusaumn: 1 akageMnyeckmin yac.

O6opypoBaHue n matepuanbl: KOMMNbIOTEPBI C BbIXOAOM B MIHTEPHET.

Xop ypoka
3tan |. MocTtaHOBKa uenu M 3agad ypoka, MoTMBaLUA K yuebHOU AeATenbHOCTU
(10 muH)
[edaTenbHOCTb yunTens: nocTaBuTb 3ajadvy ANd peanu3auuu NPoeKTa no O4YUCTKe Kopasnso-
Boro puda Ha nnatdopme VEXcode VR (http://vr.vex.com).

OuuncTKa Kopananosoro pud)a C ucnosbsosaHuem 4aT4nKosB

Ha npepblgyluem 3aHaTumn 6binn paccMoTpeHbl BO3MOXHOCTU VR-poboTa ana cbopa myco-
pa C NOBEPXHOCTU AHa OKeaHa 6e3 UCMONb30BaHMS AaTUMKOB. Kak Bbl MOHMMaeETe, AaHHbIN an-
FOPUTM He SBNISIETCS ONTMManbHbIM, TaK Kak He 3afelCTBYET YHWKanbHble BO3MOXHOCTU BCTPO-
€HHbIX AAaTYMKOB.

Onupascb Ha OMbIT, NONYYEHHbIN B X04e U3yyeHus apyrux kapT VEXcode VR, MOXHO yTBep-
XAaTb, YTO MCMONb30BaHME JAaTUMKOB 3HAYWUTENbHO YNpolaeT noyTtu nobyto 3apady. bnaroga-
ps patumkam, VR-poboT cnocobeH pearmpoBaTb Ha M3MEHEHWS B OKPYXaloLen cpeae u co-
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BepLUaTb onpeaenéxHble gencteus. OTMETUM, YTO NMOC/IE OYUCTKM BCEX 6A30BbIX «MYCOPHbIX»
06BEKTOB KapTa AMHAMUYECKM n3MeHsieTcs (puc. 86). 3TO CyLLECTBEHHO 3aTPYAHAET AanbHel-
Luee NPOEKTUPOBaHME aNroOpUTMOB C UCMOMb30BAHWMEM TONbKO G10KOB ABMXEHMS.

Puc. 86. JuHaMn4yeckoe nosiBneHue HOBbIX 06bEKTOB Ha KapTe
NS peleHns 3ToM 3aa4m HeobxoaMMo MCNob30BaTb BCE AOCTYNHbIE Ha VR-poboTe aat-
YnkKM (PacCTosiHMS, LiBETA), BCTPOEHHbIN HaBMUraTop MO koopauHaTaM. Hanpumep, 3HayeHue Te-

Kylien koopauHaTbl VR-poboTa no3BonmnT n3bexaTtb CTONKHOBEHWS C LIEHHbIMW MaHTPOBbIMM
3apocnamu (puc. 87).

YCTAHOBUTH CKOPOCTH JIBUKEHUS @ %
YCTaHOBUTb CKOPOCTb MOBOpOTa @ %

noka nornoxeHme Y+ B mm w

ABUXEHNEe Brepeg v

OCTaHOBUTHL ABWKEHWE

Puc. 87. OrpaHunyeHune asuxeHns VR-poboTa no koopamHaTam

3apgaya — ybpaTb Kak MOXHO 60MbLIEro KonnyecTsa Mycopa. PesynbTtaT 6yaet otobpaxéH
B BallleM cepTuduKaTe UccneaoBaTensi, KOTopbii Bbl MONYyYMTE B KOHLE UCMbITaHus (puc. 88).
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Puc. 88. CepTudmKaT UCCneaoBaTens, BblgaHHbIN 32 O4YMCTKY KOpanioBoro puda

[lesTenbHOCTb YYaLMUXCS: U3YYaloT ONMCaHWE NPOEKTA, CYLIAKT O6bACHEHUS YUnTeNs, 3a-
[Al0T BOMPOCHI.

dtan ll. AKTyannsauma 3HaHU n npobHoe yuebHoe aelicteue (25 muH)

[edaTenbHOCTb yunTeNns: npeanaraer yyawmMcst noj ero KOHTPOAEM BbINOHUTL HEKOTOpbIE
3afaHuns Ha nnatdopme VEXcode VR.

3apaHue 1. OnucaTb CcTpaTerunto no cbopy mycopa.

3apaHve 2. Hanucatb nporpamMMy no cbopy MakcMMasibHO BO3MOXHOMO KOAMYeCTBa MyCo-
pa C UCMNOJIb30BaHNEM AaTUMKOB.

[edaTenbHOCTb YYallmXCsa: CaMOCTOSTENbHO BbIMOMHAIOT MPeAnoXeHHble 3afaHus.

dtan lll. MpoBepKa NOHMMaHMA U NepBUYHOe 3aKpenaeHue (5 MmuH)

[lesaTenbHOCTb yuuTens: 3afaéT ydyalmumca cnegyrouime Bonpocs!.

+ Kakue 610KkM faTuUMKOB Nydlle BCEro MCnonb3oBaTtb Ans cbopa mycopa?

+ Kak nyyiue Bcero koMbMHMpoBaTb MeXay CO60M AaTUMKM 1 BNOKM ABMXXEHMS ANS pelle-
HWSI 3TOW 3a4a4un?

+ Kak Bbirnagut anroput™ noseaexust VR-pobota ang cbopa Mycopa € MCNonb30BaHNEM
AaTymKoB?

[lesaTeNnbHOCTb yyYallMxca: OTBEYAlOT Ha MpeasiokeHHble BOMpPOChl.

3tan IV. UHdopmaumua 0 gomaluHeM 3a4aHUUN, UHCTPYKTaXK NO ero BbiNO/IHEHUIO
(3 muH)

,U,EFITeﬂbHOCTb YUYUTENA: COO6LI.I,aeT yyaliuMcsa AOMallHee 3alaHKE.

3apaHue. MocTapanTech yNyyllMTb pe3ynbTaT, AOCTUrHYTHIN BaMK Ha YPOKe.

BakHo!

Mcnonb3yiiTe KapTy MO OYMCTKE KOPanioBoro puda ot Mycopa.

[lesTenbHOCTb YyaLlmXca: 3a4ak0T YTOUHSIOLWME BONPOCHI O BbIMOHEHMM AOMALLHEro 3a4aHus.

3tan V. PedneKkcmna aeateNbHOCTU Ha ypoKe (2 MUH)

[lesatenbHOCTb YYUTENA: CNpalnBaET y4vallnxca 06 uXx BneyaTneHunsx ot YPOKa, YTO NoHpa-
BUNOCb, YTO OCTaNIOCb HEMOHATHbIM.

ﬂ,eFITerIbHOCTb y4yallimxca: OoTBEYaloT Ha BOMPOCHI YYUTENS.
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AnpakTuyeckue marepuanl

1. Mnatdopma nporpammupoBaHms poboTtoB VEXCode VR [anekTpoHHbIn pecypc] // URL:
https://vr.vex.com (aata obpawenus: 15.04.2021).

2. HdopmaTuka. YpoBeHb 1 «bnoku» [anekTpoHHbIM pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpawenus: 15.04.2021).

3. OdmumanbHbIn calT cpeabl NnporpaMMmupoBanmusa Scratch [anekTpoHHbIn pecypc] // URL:
https://scratch.mit.edu/ (aaTta obpaweHus: 15.04.2021).

Ypok 30

YposeHb 06pa3zoBaHua: OCHOBHOE obLiee.

Npegmert: MHPopMaTuKa (pasaen «PoboTOTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenusa (6a30BbIi): Moaynb 5. TBOPYECKUI MPOEKT.

Tema ypoka: Co3aaHMe cOBCTBEHHOMO NPOEKTa C UCMONb30BAaHNEM MaKCMMaslbHO BO3MOX-
HOro KOJIMYECTBa AaTYMKOB.

Tun ypoka: KOMBUHMPOBaHHbIN.

Llenb ypoka: O3HAKOMUTb YYaLUMXCS C BbINO/IHEHNEM MPOEKTOB Ha 6a3e nnaThopMbl
VEXcode VR.

Bpems peanusauum: 1 akaJeMUYeCKUn yac.

O6opyposaHue un matepuanbl: KOMMNbIOTEPLI C BbIXOAOM B MIHTEPHET.

Xop ypoka

dtan |. MocTaHOBKa UeaAn n 3agay ypoKa, MoTuBauma K yuebHOUW AeATeNbHOCTU
(15 muH)

[esaTenbHOCTb yunuTens: nocTaBuTb 3a4ady AN8 peanu3aummn npoekTa no AeKOANPOBaHUI0
uncnosoro koaa Ha nnatdopme VEXcode VR (http://vr.vex.com).

MN3yueHue HOBbLIX 6/10KOB ANA pelleHUA 3a4a4U 4eKoaAMPOoBaHUA

MoMMMO 3aay Mo OYMCTKe AHa MMPOBOro okeaHa OT Mycopa, pa3paboTumkaM Kaxabli
A€Hb NPUXOAMTCS pellaTb 3aAauu, CBs3aHHbIE C 3alMTON MHdOopMaLmMK. 3Ta npobnema sBns-
€TCS1 OAHOM M3 CaMblX aKkTyanbHbIX B MUpe IT, Tak Kak MHOXECTBO CTOPOHHUX NnL (Hanpumep,
KnbepnpecTynHUKOB) 1 OpraHM3aLmin MOryT NOXMTUTb BalUW INYHbIE AaHHbIE U UCMOMb30BaTb
NX B He caMblx 6narmx uensix.

CnpaBoOYHUK!

CaMblM MPOCTbIM BapuMaHTOM pacno3HaBaHug MHMOpMaunn sBnseTcs npeobpasosa-
HWe uncen M3 pasHblX CUCTEM CUMCIEHUS. YUMTbIBAs NMPUHLMN PaboTbl 3NEKTPUYECKMX
CXeM, CaMOMN pacnpoCTPaHEHHON 1 Hanbonee CTapon CUCTEMOW UCYUCIIEHUS SBNSIET-
ca aponyHas (puc. 89).

8 7 6 5 4 3 2 1

128 64 32 16 8 4 2 1
O1011001
B pmecATuyHon cucteme: 89

Puc. 89. Yncno 89 B 4BONYHOM CUCTEME UCUUCTIEHUSA

O6paTMTe BHUMaHUWE, YTO B nepBon CTPOYKE YKa3aHO KOJIMYECTBO pa3, KOTOPOE Heob-
XOAMMO NEPEMHOXMUTb YUCNO 2 NS NOMYYEHUS YnCen, HanMCaHHbIX BO BTOPOW CTPOKE.
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[lnsi BINOSTHEHUS NPOEKTA BaM HYXXHO byaeT ucnonb3oBatb 610K Cnuncka (puc. 90).

HoBbI cnncok

Wma cnucka:

[OnunHa cnucka (1-20):

Puc. 90. Co3aaHune 6510Kka Cnucka

Crcku Mo3BONSIOT XpaHWUTb AaHHbIE OAMHAKOBOM Mpupoabl Ans 6onee yaobHoi opraHu3a-
UMM MHGOPMaLMM M JOCTYNa K Hell B XOAE BbIMOMHEHWUs! nporpamMMmbl. [aBalite paccMoTpuM
anbTEPHATMBY CMCKY B BUAE NOCNEA0BATENbHOMO CO3/aHus NepeMeHHbIX (puc. 91).

<SR

YCTAHOBUTEL 3HAUSHUSI ANd  sample w ° o ° o

Puc. 91. Crnocobel npeacraBieHnUA AaHHbIX

Kak Bbl MOrfn 3aMeTuTb, CMMCOK NpeacTaBnseT coboit Gonee KOMNAKTHYIO KOHCTPYKLMIO NO
CPaBHEHMIO C MHMLMANM3ALMEN HECKONbKMX MEPEMEHHbIX AaXe Ha 3Tane MHuUuManusauuu. [ns
obpalleHns K aneMeHTaM CNMcka UCMOMb3yT UHAEKCHI, KOTOPbIE MO3BOMSAIOT B KaXAblM MO-
MEHT BpPEMEHM NoyyaTb HYXXHY0 MHbOpMaumnio 0 HeobxoanmMom anemeHTe (puc. 92).

anemMeHT a U3 sample @

Puc. 92. [lonyyeHne 3Ha4eHns aneMeHTa No MHAEKCY

B oTnnume oT KnaccMyeckoro rnporpaMMmMpoBaHus, HyMepauus 3/1eMEeHTOB CnucKa B
VEXcode VR HauMHaeTcs € nepBoro uHaekca. Ha pucyHke 93 npuBeaeHa nporpamMma, B KOTO-
pOW UCMOJb3YETCS CMMCOK Ha NpUMepe nevyaTy MHDOopMaLIMK B KOHCOMb BbIBOAA.
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YCTaHOBUTL sStep ¥ B °

YCTAHOBUTb 3Ha4eHust 4l sample = ’ e e °

step < QanuMHa sample = + o

neyarb Q9neMeHT | step u3 sample ¥

W3MEHUTL step » Ha °

k\_/

Puc. 93. Mp1Mep NporpamMMbl Mo MCMOb30BaHMo 6510Ka Cnucka

B naHHO nporpaMMe CHOBa MCMOMb3YETCS MOHSATME Lara LUMKNa ANs AOCTYNa K 3NeMeHTaM
Cnncka. LIMKN 3aKOHUYMTCS TONBKO MOC/E TOro, Kak 3HaYeHWe Wwara AOCTUrHET MaKCMMasbHOro
WHAekca B uukne. O6paTuTe BHUMaHWE Ha HEOBXOAMMOCTb YBENMYEHNS! MAaKCUMANbHOTO 3Ha-
YeHWst 3N1eMeHTa Cnucka, TaK Kak NMpu OTCYTCTBMUM 3TOM onepaLmn MakCUMasbHbIN UHAEKC He
6yneT BblBEAEH B KOHCO/b.

[lesTenbHOCTb YYaLMXCS: M3YYaloT OMMUCaHWe MPOEKTa, CYLIAOT OBbSCHEHUS yunuTens, 3a-
AAloT BOMPOCHI.

3tan Il. AKTyannMsayma 3HaHUiM n npobHoe yuyebHoe aeiicteue (15 MuUH)

[ledTenbHOCTb yunTens: npeanaraeT yyalwmMcs noj ero KOHTPOoneM BbINOAHUTb 3aAaHue Ha
nnatcopme VEXcode VR.

3apaHve. Hanvcatb nporpamMMy Mo nocneaoBaTenbHOMY NPUCBanBaHMIO 3neMeHTaM Cnu-
cKa pasHbIX 3HaYeHnI (C UCNob30BaHUEM LIMKNA).

[lesTenbHOCTb YYalMXC: CaMOCTOSTENbHO BbINOAHSAIOT NPEANOXeHHOe 3ajaHue.

3tan lll. MoBTOpEeHue HOBOro matepuana (5 muH)

[eaTenbHOCTb YUYnTeNAa: KpaTKO MOBTOPSAET HOBBbI MaTepuan. 6nok Cnucka, 3M1EMEHTHI
Cnucka, paboTta C anemeHTaMu Cnucka.

[lesaTenbHOCTb yyalimxca: AEMOHCTPUPYIOT, KaK yCBOUNIW MaTepuan.

3tan IV. MpoBepKa NOHUMAHMA U NepBUYHOE 3aKpenaeHue (5 muH)
[lesatenbHOCTb yuunTend: 3a1aéT ydyalmmca cneayowmne Bonpochl.

+ B Kakmx Clydadx MOXET OblITb MONE3HO UCMONb30BaTh Cnucku?

+ Kak nonyuutb JOCTYn K 371eMeHTaM Cnucka?

+ Kaknm 06bpa3om MOXKHO co3aaTb Cnucok B VEXcode VR?
[lesaTenbHOCTb ydallmxca. oTBEYatoT Ha NPEANOXEHHbIE BOMPOCHI.

3tan V. UHPopmauma o gomallHEeM 3a4aHUUN, UHCTPYKTAXK NO ero BbiNOJIHEHUIO
(3 MmuH)

ﬂeﬂTeﬂbHOCTb YUYUTENA. coo6u4aeT ydaliMMca AoMallHee 3aaaHue.

3anaHMe. Hanuwwute nporpamMmy o I'IO,EI,CLIéTy CUHUX W 3€NEHbIX IMHWUIM Ha Mone.
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[ledTenbHOCTb yYalmxca: 3a4at0T YTOYHAIOLLME BOMPOCH! O BbIMOSIHEHNW AOMALLIHEr0 3a4aHus.

3tan VI. PedpneKkcua aeateNbHOCTU Ha ypoKe (2 MUH)

[esaTenbHOCTb YUMTENs: CNpaLlMBaEeT yyalmxcs 06 nx BneyaTneHnsx oT ypoka, Yto NoHpa-
BUNOCb, YTO OCTa/NI0OCb HEMOHATHLIM,

ﬂ,eﬂTeﬂbHOCTb yyallnuxca: OoTBe4YaloT Ha BOMPOCHI YYUTENS.

AvpaKkTuyecKkme martepuannl

1. Mnatdopma nporpammupoBarmns poboto VEXCode VR [anekTpoHHbIN pecypc] // URL:
https://vr.vex.com (aata obpawenus: 15.04.2021).

2. MHdbopmaTuka. YpoBeHb 1 «bnoku» [3nekTpoHHbIN pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpaweHnus: 15.04.2021).

3. OdmumanbHbIn caT cpeabl NporpaMMuMpoBaHmus Scratch [anekTpoHHbin pecypc] // URL:
https://scratch.mit.edu/ (nata obpawenus: 15.04.2021).

Ypok 31

YposeHb 06pa3zoBaHua: OCHOBHOE obLee.

Npegmert: MHPopMaTuKa (pazaen «PobOTOTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenusa (6a30Bbi): Moaynb 5. TBOpYECKUI MPOEKT.

Tema ypoka: Co3aaHne cO6CTBEHHOMO NPOeKTa C UCMONb30BAHNEM MAaKCMMaNbHO BO3MOX-
HOro KO/IMYeCTBa AAaTYMKOB.

Tun ypoka: KOMOBMHUPOBAHHbIN.

Llenb ypoka: O3HAKOMUTb Y4YaLUMXCS C BbINOSIHEHMEM MPOEKTOB Ha 6a3e nnaTchopMbl
VEXcode VR.

Bpema peanusaumum: 1 akafleMMyeckmi yac.

O6opypoBaHue n matepuanbl: KOMMNbIOTEPLI C BbIXOAOM B MIHTEPHET.

Xopa ypoka

dtan |. MocTaHOBKa UenAnM U 3agay ypoKa, MoTuBauusa K yueb6HO geATeNbHOCTU
(15 muH)

[leaTenbHOCTb yunTens: nocTaBuUTb 3ajavy Ans

peanu3auumn nNpoekTa no AeKOANPOBaHMIO YMCIOBO-
ro koga Ha nnatdopme VEXcode VR (http://vr.
B B K bop (http
_ vex.com).
B B BE
MU3yuyeHue KapTbl N0 AEKOAMPOBAHUID 06b-
m m m m €KTOB U NOCTAaHOBKA 3a4a4u
B B ol Ha npeablayliem 3aHATUM Oblin M3yyeHbl NOHS-
TWSI CNACKOB M ABOMYHON CUCTEMbI. Tenepb HacTano
B = BPEMS NPUMEHUTb NOJTYYEHHbIE 3HAHMS HA NpaKTy-
B B E E Ke. PaccMOTpuM KapTy No AeKOANPOBAHMUIO CO06-
weHusa (puc. 94).
B O Ha gaHHOM kapTe noka3aHo HEeCKOsIbKO AOPO-
o) Bl XEK, KaXaast U3 KOTOPbIX COAEPXUT 3alndpoBaH-
N Hoe coobLueHue. Halwen 3agayen SBAseTcs ucnosb-
. : . A | 30BaHMe BCEX BO3MOXHbIX 6/I0KOB M AaTUMKOB ANs
Puc. 94. KapTa fekoguposaHue peanu3aunn anropntMa no HaxoXaeHwuto AEKoAU-
coobLeHMii POBAHHOr0 YnCna ANS Kaxaol U3 Aopoxek. Pe3ynb-
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TATOM MPOrpamMmMbl AO/HKHA CTaTb CyMMa BCEX AEKOAMPOBAaHHbIX yncen. MosaTomy obpatu-
Te 0c060e BHUMaHWE Ha MOACYET KaXAOro 3HAYEHMs, Tak Kak OHO BIMSIET HA UTOrOBbIN Pe3y/b-
TaT.

Tenepb nepenaém k onucaHunio 610Ka, KOTOPbIN NO3BONSIET NEPEBOAUTL YMCIO M3 ABOMY-
HOM B AECATUYHYIO CUCTEMY cumncnenus (puc. 95).

HasHa4MTE decode number

YCTaHOBMTL Siep v B o

YCTAHOBMTE number v B o

noxa step < Anuea my fist + o

YCTaHOBMTL degree » B °

ycraHoeuTe local num v B o

ecnu step = o [ anemeHT step wus my_list » = o TOIAa

MSMEHMTE number ¥ Ha o

MHave

ecnu anemeHT sStep ms my list v =
yCTaHoBMTe localnum v B o

noka degree

yeranoeuts  local num v B bcal_num '°

MSMEHWTL degree ¥ Ha o

yCrasoBuTe number v B number + local num

MSMEHWTE sStep * Ha o

Puc. 95. B/IOK AEKOAMPOBaHMS COOBLLEHUS

MoapobHo 06cyamM warn No AeKOANPOBaHMID, MPOUCXOASLLME B paMKax 3Toro 61oka.
B nepByto ouepeab CO3AaANM BHELLHUI LMK, KOTOPLIN 6yAeT paboTaTb 40 TEX MOP, NOKa WUH-
AEKC CUCKa He AOCTUrHET KOHEYHOro 3HayeHus. PaccMOTpuM criyyal, npy KOTOPOM MepBbIN
pa3pag YvMcna B ABOMYHOM cucTeMe byaeT paBeH 1, T. e. 2 B HyneBoW cTeneHun. JaHHbIA war
HeobxoamM, Tak kak B VEXcode VR HET BCTPOEHHOMO MHCTPYMEHTa BO3BEAEHMS B CTENEHb U
nonyyeHne 2 B HyNeBOW CTEMEHM BO3MOXHO TOSIbKO C MOMOLLbIO HEMOCPEACTBEHHOr0 Ha3Haye-
HUS 1 B KayecTBe pe3ynbTaTta. Bropas yacTb 610ka Ecaum..torga..mHaue OTBEYaeT 3a BO3Be-
AEHMe 2 B HYXXHYIO CTerneHb, eCN1 3Ha4YeHne B CNNCKe paBHoO 1.

[laBaiiTe NOCMOTPUM Ha BNOK-CxeMy anropuTMa, KOTopbii b6yaeT onucbiBaTb npoess VR-po-
60Ta no oaHon u3 gopoxek (puc. 96).
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Pofor exer smepéx

Paccroamse o cTemer
aegeme 100 ag?

B HOHT THHMIO IeISHOrO
mBeta?

Wsuenesne Texymero

| 4

Veemiuenus uEIesnca

3MeMEeETa CIMHCKA Ha 1

) JexonHpoBane
COODMmeHNA

Puc. 96. ANTOpUTM YTEHMSA COOBLLIEHUS

NMPOrPAMMHUPOBAHUE POBOTOB

[lesTenbHOCTb YYaLLMXCS: U3YYaloT OnMCaHWe NPOEKTa, CNYLIAOT 06bACHEHUS yuuTeNs, 3a-
AAOT BOMpPOCHI.

B conepxaHue




NMPOrPAMMMUPOBAHUNE POBOTOB

3tan Il. AKTyanusauma 3HaHUM U NnpobHoe yuebHoe aelictBue (25 MUH)

[lesaTenbHOCTb yunTens: npeanaraet yqyawmmcs nog ero KOHTPOIEM BbINOHUTL HEKOTOpPbI e
3afaHuns Ha nnaTtdopme VEXcode VR.

3apanue 1. Hanucatb nporpammy no o6bve3ay VR-pob0TOM 0fHOWM AOPOXKKM.

3agaHue 2. Hanucatb nporpamMmy no ob6bve3gy VR-poboToM Tpéx AOpOXKEK.

[lesaTenbHOCTb yYalMXC: CaMOCTOSTENbHO BbIMOMHAOT MPEANOXeEHHbIE 3aAaHus.

dtan lll. Uupopmayma o gomallHeEM 3a8aHUM,

MHCTPYKTAXK MO ero BbINOJIHEHUIO (3 MUH)

ﬂ,eﬂTeJ'IbHOCTb YUuTENA. coo6u4aeT y4yaliMMmca AoMallHee 3aaaHue.

3apaHve. HanuwwuTe nporpaMmy no Noay4YeHnto KOHEYHOro pe3ybTaTa (CyMMbl BCEX AeKO-
AMPOBAHHbIX Yncen) Ha KapTe B.

[leaTenbHOCTb yYalmnxcsa: 3a4al0T YTOYHSOLWME BONPOCH! O BbIMOHEHWM AOMaLLHEro 3aja-
HUA.

3tan IV. PedneKcna peatenbHOCTU Ha ypoKe (2 MUH)

[ledaTenbHOCTb yUMTENS: CNpaWMBAET yyawmuxcst 06 ux BneyaTneHunsx oT ypoka, YTo NoHpa-
BWNOCb, YTO OCTa/lOCb HEMNOHATHbIM.

,U,eFITEHbHOCTb y4yalmnxca: OoTBeYaloT Ha BOMPOCHl y4YUTENA.

AnpakTuueckue marepuannl

1. Mnatdopma nporpammupoBarus poboTtoB VEXCode VR [anekTpoHHbIi pecypc] // URL:
https://vr.vex.com (aata obpaiieHums: 15.04.2021).

2. HdopmaTuka. YpoBeHb 1 «bnoku» [anekTpoHHbIM pecypc] // URL: https://education.
vex.com/stemlabs/cs/computer-science-level-1-blocks (aata obpaluenus: 15.04.2021).

3. OdbmumanbHbIn caiT cpeabl NporpaMMmupoBaHmus Scratch [anekTpoHHbIn pecypc] // URL:
https://scratch.mit.edu/ (aata obpaweHnus: 15.04.2021).

YpoK 32

YpoBseHb 06pasosaHua: OCHOBHOE obLiee.

Npegmert: MHPopMaTuKa (pazaen «PobOTOTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenus (6a30Bbiv): Moaynb 6. [lanbHenwwee pa3BuTue.

Tema ypoka: OCHOBbI MporpaMMmMpoBaHust poboToB Ha si3blke Cu.

Tun ypoka: KOMOMHUPOBAHHBIN.

Lienb ypoka: 03HAKOMUTb Y4alMxcs C CoO34aHvWeM nporpamm Ha 6ase cpebl NporpamMmmu-
poBaHust RobotC.

Bpems peanusauun: 1 akageMn4eckmin yac.

O6opyaoBaHue M matepuanbl: KOMMbIOTEPBI C BbIXOAOM B VIHTEpHET.

Xopa ypoka
3tan |. MocTtaHOBKa uenu M 3agad ypoka, MOoTMBaLUA K yuebHOU AeATeNbHOCTU
(15 muH)
[lesTenbHOCTb yunTens: NpoAEMOHCTPMPOBaTL MHTepdenc nporpamMmbl RobotC.

3HaKoMCTBO ¢ MHTepdeiticom nporpammbl RobotC

Ha ypoke byaet u3yyeHa cpeaa nporpammupoBaHus RobotC, koTopas no3BoivMT HaM Ha
cneayrowmnx 3aHATUAX CO30aBaTh NporpaMmbl Asia yrnpasi€eHUA pO6OTOM. Ans YCI'IEU.IH0171 pa-
60Tbl ¢ Ntobon cpepoit pa3paboTkm HEOOX0AMMO 3HaTb €€ MHTEPdENC U OCHOBHbIE MHCTPYMEH-
Tbl. OAHUM M3 Hanbonee BOCTPe6OBAHHbLIX NPUIOXEHWI NO NMPOrpaMMMUPOBaHMIO 0bpa3oBa-
TenbHbIX HabopoB aBnseTcs nporpamMma RobotC (puc. 97).
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ROBOTC for VEX© Robotics 4.0 Start Page

« ViXcode Offerings here

Important Information:

3/13/13; Wewe VEX Master Flrmware and VEXnel 2.0 keys:
With the new VEX Master femware (v4.25), VEXNet 2.0 Keys will alio need to Be updated to ther latest femware
varsiene Thie it done theouch 3 sensrate VEXNet Koy 2 0 Frmware Unorade Uiity' provided by VEY. You £3n find the
Ledey on

Instructons o0 wsng ths Lelty can be found n the

6/12/15: VEX 1Q Firmware Update:

VEX has an updated fimware for the VEX 1Q Brain (FW 1.13) and a8 VEX IQ Motors and Sensors. We recommend
upgrading the frmwace on your VEX 1Q rebots - to get the latest frmwace, simply run the "VEX 1Q Update Utity” with
30 temet conneon.

oot VELContes 0 Enon. ) Wamese

Puc. 97. HTepdelic nporpamMmbl RobotC

B camoM Bepxy MHTepdenca 3Toi NporpaMMbl HAXOAWUTCA NaHEeNb YNpaBNeHUs Cpeaoit pas-
paboTKM, HEMHOIO HIXEe MPeACTaB/EHa NaHEeNb yNpaBeHUs OKHOM pa3paboTkn NporpaMmmsl.
KHomnka New File NO3BO/ISIET CO3AAaThb HOBYHO MPOrpamMMy, KHOMKA Save COXPaHSiET Nporpam-
MY, KHOMKa Firmware Download 06HOBNsIET «MO3rK poboTa». KHomnka Compile npeobpasy-
€T NporpamMMy B sI3blK, MOHSATHbIA Po60TY, a kHoMka Download to Robot 3arpyxaet B poboTa
AAHHYI0 Mporpammy.

PaccMOTpuM MeHto Edit Ha NMaHenwn ynpasieHus cpefovi NporpaMMmMpoBaHus RobotC
(puc. 98).

X2 Undo Ctri-Z
x4 Redo Ctri=Y
Cut Ctrl=X
Copy Ctri=C
Past r+
#4 Find Ctrl=F
Repeat Find F3
Find and Replace Ctri+=H
G4 Find In Files Ctrl=Shift=F
Code Formatting »
Bookmarks »

Puc. 98. MeHI0 HacTporiku Edit

B aaHHOM MeHio Hac byayT nHTepecoBaTb TOMbKO TPU KHOMKK: Undo M Redo, KOTOPbIE OCY-
LEeCTBNAIOT Nepexoa K npeablaylweMy unu cneaytowemy wary COOTBETCTBEHHO, KHOMKa Find
NO3BONSIET HaWTW Kakue-nnmbo cTpouku kofda. Kpome Toro, Hac 6yaeT MHTepecoBaTh Nanka
Open Sample Program B MeH!IO File, C MOMOLLIbIO KOTOPOW MOXXHO OTKPbITb NPUMEpbI CyLLe-
CTBYIOLUMX NPOrpaMM B C/lyYae, EC/IN Y BaC BO3HUKM TPYAHOCTU MPU HAaNUCaHUM cOBCTBEHHOM
nporpammbl. Hanbonee BaXKHbIM MEHIO 4151 HAC IBNSIETCS MeHIO Robot (puc. 99), koTopoe no-
3BOIUT HACTPOUTb Hallero poborTa.
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ﬁ)‘ Compile and Download Program

VEX IQ Controller Mode
Compiler Target

Open Debugger Manually

Debugger Windows
Advanced Tools

Platform Type

Motors and Sensors Setup

Download Firmware

Test Communication Link

]
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Puc. 99. MeH10 Rob
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MepBble aoBa NyHKTa 661K M3yyeHbl paHee. Bknaaka VEX 1Q Controller Mode no3sonsieT
NepekYaTbCs Mexay ynpaBisieMbiM ¥ aBTOHOMHbIM peXMMaMu NporpaMMUpoBaHmns pobora.
Bo Bknagke Compile Target AOCTYMHa TONbKO OAHa KHomka Physical Robot. Bknagku
C BKMIOYEHHBbIM cnoBoM debug aBnstoTca 6onee NpoABUHYTLIMU MHCTPYMeHTaMu paboTbl € KO-
AOM U pefKo NPUMEHSIIOTCS NpW NPOrpaMMmUpoBaHnM hU3NUYeCcKon MOAENM.

B pa3aene Advanced Tools Hac 6yaeT nHTepecoBaTb KHoMka VEX 1Q Joystick Viewer. OHa
MO3BONSIET NPOBEPUTL paboTOCNOCOBHOCTL MynbTa ynpasieHus. MNepes HayanoM nNporpamMmMupo-
BaHWS BaM 06513aTe/bHO HYXHO BbibpaTb TMN Balen N1aTdopMbl B MeHto Platform Type, MHaue
BO3HMKHET CUTyaLus, NP1 KOTOPOM Bbl M poboT byaeTe 061aTbCst abCOMOTHO Ha pasHblX S3blKax.
Mocne Toro kak byaeT co3aaHa HoBasi MPOrpaMMa, OTKPOETCS BO3MOXHOCTb HAaCTPOMKM YCTPONCTB
poboTa. Tenepb MOXXHO NEPEXOANTL B MEHIO HACTPOWKK Motors and Sensors Setup (puc. 100).

Motors and Sensors Setup

Standard Models  Datalogging Motore Devices

Robot Configuration Model Type
(O Standard Model Configuration

Save As New User Model

X

(O Standard Model Configuration with User Defined Names Model Image
[ Select Configuration - ]

(O File Containing |lsar Defined Mode! Configuration
[ || Browse
L |

(® Custom Configuration

Model Description

Omvera MpurernTe Cnpasxa

B conepyxaHue Puc. 100. MeHI0 HacTpoinku Motors and Sensors Setup
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MepBas Bknaaka Standard Models NO3BONSIET BaM BbIOpaTb aBTOMATUYECKYHO HAaCTpOW-
Ky Bawero poboTta n3 cnmncka. B aToM cnncke yxxe eCTb Hawa mMoaenb Autopilot Robot,
a TaKXXe MHOro Apyrux MHTepecHbIX Moaenen. MNepeiaém Tenepb KO Bknaake Motors. Mepen
HaMM OKaXXeTCsl HECKOJIbKO KONTIOHOK. [lepBasi KONOHKa npeacTaBnsieT cobomn CnMcoK BCex
[AOCTYIMHbIX NMOPTOB MOAKJIIOYEHMS] A1 MOTOPOB. BTOpasi KO/TIOHKa 3a4aéT BaleMy nopry
ynpaBneHus yHUKanbHoe nMs, kotopoe byaet oTobpaxaTtb yHKLUIO TOrO WM MHOMO MOTOpa.
B TpeTbeln KONIOHKE MOXHO Bbl6paTb TUM MOTOPA: B HalleM CNy4yae Bbi6op BCEro 0AWH. B ueT-
BEPTOW KOMOHKE MOXHO M3MEHWTb HampaBfiEHWE BpaLUEHUs MOTOpPa Ha MPOTUBOMOIOXKHOE.
M HakoHeL, naTas KOMOHKa onpeaensieT CTOPOHy pPacnonoXeHus MoTopa (4ns MOBUIIbHBIX po-
6oT1oB).

AHanormyHble KOIOHKK, MOMUMMO YETBEPTOW U MATOM, NpUBEAEHbI U BO BKNaake Devices.
EOVHCTBEHHBIM OTIMUMEM ByaeT CMMCOK TUMOB AAT4YMKOB. Bcero Habopbl copepxart nsTb BUAOB
AATYMKOB: LIBETA, KaCaHWs, TaKTUNbHbIN, PAacCTOSIHUS U TMPOCKON.

[esTenbHOCTb YYalMXCst: M3yYatoT HOBbIM MaTepuan, ClywatT 0ObsCHEHUS yuuTens, 3aaa-
0T BOMPOCHI.

dtan ll. AKTyanusauusa 3HaHUi U npobHoe yuebHoe geiicteue (15 muH)

[leaTenbHOCTb yunTens: npeanaraeTt yvyawmmcs noj ero KOHTPOsIEM BbIMOSIHUTL 3aaHue
B cpefe pa3paboTtkm RobotC.

3apaHue. Mpon3BecTy NepBoHavanbHy0 HacTpoiiky cpeabl RobotC 1 poboTa ¢ nomolbto
MeHI0 Motors and Sensors Setup.

[eaTenbHOCTb yYaWmxcs: CaMOCTOSATENIbHO BbIMOSTHAT NPEeAnOXeHHOe 3ajaHue.

dtan lll. MoBTOpPEeHue HOBOro martepuana (5 muH)

[esTenbHOCTb YUUTENS: KPaTKO NOBTOPSIET HOBbIN MaTepuan: 3NeMeHTbl UHTepdelica cpeabl
nporpammmpoBaHunst RobotC, meHto Edit, Robot.

[lesaTenbHOCTb yyalmxca: AEMOHCTPUPYIOT, KakK YCBOMIM MaTtepuarn.

dtan IV. MpoBepKa NOHMMaHMA U NepBUYHOe 3aKpenneHue (5 muH)

[leaTenbHOCTb yuuTens: 3afaér ydyalmumca cnegyroime Bonpocs!.

+ 3a4eM HYXXHO MeHIo File?

+ [1ns 4ero ucnonb3yrTcs NYHKTbl B MEHIO Robot?

+ Kaknmm 06pa3oM MOXHO HacTpPOWUTb CTaHAApTHYIO KoHdMrypauuto poboTa B cpeae paspa-
60Tk RobotC?

[lesaTenbHOCTb yyYalMxca: OTBEYAOT Ha MpeasiokeHHble BOMpPOCh.

3tan V. UHPopmaLMa 0 AOMaLLHEM 3a4aHUM,

MHCTPYKTAXK MO ero BbINOJIHEHUIO (3 MUH)

[lesTenbHOCTb YUUTENS: COOBLIAET yyallMMCs AOMallHee 3afaHMue.

3apaHve. MoaroToBbTE CTaHAAPTHYO HACTPOliKy poboTa 1 06bsSCHUTE HE06X0AMMOCTb UC-
MoNb30BaHNs BCEX NMOAKMOYEHHBIX YCTPOMCTB.

[esTenbHOCTb YYalLMXCs: 3a4atoT YTOYHSIOLME BOMPOCHI O BbIMO/IHEHMM AOMALLHEro 3aja-
HUSL.

3tan VI. Pednekcmna aeateNnbHOCTU Ha ypoKe (2 MUH)

[lesaTenbHOCTb YUUTENA: CnpanBaET y4vallnxca 06 uXx BneyaTneHunsx ot YPOKa, YTO NoHpa-
BWUNOCb, YTO OCTa/NI0OCb HEMOHATHbIM,

[lesaTenbHOCTb y4yalliuxca. OoTBEYaloT Ha BOMPOCHI YYUTENS.

AnpakTtnueckmnini matepuan
MopTtan 0byuyeHns «VEX Akagemus» [anekTpoHHbIi pecypc] // URL: http://vexacademy.
ru/ (aaTta obpallenus: 15.04.2021).
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Ypok 33

YposeHb 06pa3zoBaHua: OCHOBHOE obLee.

Npegmert: MHPopMaTuka (pasgen «PoboToTEXHMKA»).

Knacc: 5—7.

YposeHb nsyuenus (6a30Bbii): Moaynb 6. [lanbHenwee pa3Butue.

Tema ypoka: OCHOBbI NPOrpaMMnpoBaHns poboToB Ha si3bike Cu.

Tun ypoka: KOMOMHMPOBAHHBIMN.

Llenb ypoka: 03HaKOMWUTb YYaLLMXCs C CO34aHMEM MporpaMM Ha 6ase cpefbl NporpaMmm-
poBaHunst RobotC.

Bpemsa peanusauum: 1 akaJeMUYeCKUn yac.

O60pypoBaHue U maTtepuanbl: KOMMbIOTEPbI C BbIXOAOM B MIHTEpHET.

Xopa ypoka

dtan |. MocTaHOBKa UeaAn n 3agay ypoKa, MoTuBauma K yuebHOU AeATeNbHOCTU
(15 muH)

[lesTenbHOCTb yYnTens: NpoAEMOHCTPUPOBATL MCMONb30BaHME TUMOB AaHHbIX B COBOKYM-
HOCTM C MaTeMaTUYeCKMMM U NOTMYECKMMU onepaumnsmMn B cpeae pa3pabotku RobotC.

3HaKOMCTBO C TUNamMmu AadHHbIX

B nporpaMMunpoBaHuM nepeMeHHble HEBEPOSITHO BaXKHbl, TakK Kak NO3BONSIOT XPaHUTb UH-
hopMaLmIio 1 UCMONb30BaTh €€ B AanbHeliweM. CHayana MoXeT bbiTb HE COBCEM MOHSITHO, 3a-
yeM BOOOLLE YTO-TO 3anMCbiBaTb B NMEPEMEHHBIE, €CMIM MOXHO MPOCTO OMEPUPOBATH 3HAYEHUAMM
6e3 Hux. MoHMMaHWe nepeMeHHbIX NPUAET HEMHOIO MO3Xe, Koraa Bbl byaete pabotaThb ¢ Honee
CNOXHbIMKX NporpaMMamMu 1 Bam noTpedyeTcs XxpaHuTb MHGOPMaLMIO B KAKOM-N60 MecTe.

Tunbl NepeMeHHbIX B s3blke Cu yKa3blBalOTCS Nepes Ha3BaHWEM nepeMeHHON. OT KOHKpeT-
HOrO TMMa AaHHbIX 6yAeT 3aBUCETb COAEPXKMMOE NEPEMEHHON. ECIM Mbl yKaXXeM NepeMeHHYto
C TUMOM JAaHHbIX 418 LenbixX yncen int, To B Heé Henb3s byaeT 3anncatb CTPOKY WK YMCIO
C TOYKOW.

Mpu COCTaBAEHUM MPOrpamMMbl MOXHO 3aMUCbiBaTb HOBble 3HAYEHUS B MEPEMEHHYID, HO TuM
AAHHbIX JO/MKEH 0CTaBaTbCsl HEU3MEHHbIM:

float some_value = 2.95;

some_value = 6.9;

CnpaBoOYHUK!

Tunbl AaHHBIX AAA CO3A4aHUA nepemeHHbIX

Lenbie unucna

+ Short — npeaHa3HayeH Ana XpaHeHns uenblx ymcen. [nanasoH uncen ot —32 768
fo 32 767.

+ Unsigned short — npegHa3HayeH A1s XpaHeHus LesbiX NONOXUTENbHbIX Y1Cen.
[Awnana3oH ymcen ot 0 go 65 535.

¢« Int — npefgHasHayeH ANa XpaHeHusa uenbix 4ucen. [uvanasoH uucen ot
-2 147 483 648 pno 2 147 483 647.

+ Unsigned int — npegHa3sHayeH Ans XpaHeHUs LenbiX MNONOXUTENbHbIX YMCen.
[AnanazoH uncen ot 0 Ao 4 294 967 295.

« Long — npegHasHayeH AN XpaHeHusa uenbiX yucen. [Juana3oH yucen ot
-9 223 372 036 854 775 808 no 9 223 372 036 854 775 807.

+ Unsigned long — nNpefHa3Ha4eH Ans XpaHeHus LesbIX MNON0XKUTENbHbIX YnCen.
[Avnana3oH ymcen ot 0 go 18 446 744 073 709 551 615.
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Pa3HuUa MeXxAay TUMaMKU 3aKN0YaeTCsl TOMbKO B AMAna3oHe YMCen, KOTOPbIN MOXHO

3anucaTb B NEPEMEHHYIO.

He ncnonb3ynte 6onbluve TUMbl A@HHbIX MO TUMY long, ecnn Yncno ManeHbKoe, Tak

KaKk yem bonbluie Avana3oH, TeM 6onblue namaT TpebyeTcs KOMMbIOTEPY Ha KOHKPET-

HYIO NMEPEMEHHYIO.

Yucna c TouKom

+ Float — [/19 CO3AaHMUS YMcen C M/iaBaloLlen ToUkon. [ManasoH Yucen oT oT
-3.4*1038 no 3.4*1038.

« Double — An19 CcO3AaHUSA YMCeN C M/ABAOWENA TOYKOW. [IManas3oH uucen ot
+4.9*%10-324 po +£1.8*10308.

Mpouune TUnbl gaHHbIX

+ Bool — NIOMMYECKMIA TUN AaHHbIX, KOTOPbI NpeAHa3HaYeH Ans 3annMcu UCTUHHOIO
(true) unu noxHoro (false) 3HayeHus.

« Char — TUN AaHHbIX An8 paboTbl C CUMBOMAMM, NO3BONAIOLMIA NOMECTUTb B OAMN-
HapHbIX KaBblYkax Kakou-nnbo cMMBOII.

[ns co3aaHus nepeMeHHoW HEO6X0AMMO YKa3aTb TUN AaHHbIX M Ha3BaTb eé. TakXKe MOXHO
cpasy xe A06aBUTb K HEN 3HAYEHME:

int a = 0; /| NobaBneHune 3HayeHUs cpasy

float c; /| Co3paHune nepeMeHHol 6e3 3HauYeHws

short b, y = 342; /| Co3aaHne HeCKONbKMUX NepeMeHHbIX

[ns Bbl30Ba NEPEMEHHOW Bbl MOXETE 0OPATUTLCS K HEWM MO UMEHM.

Ocob6eHHOCTH NporpammuposaHusa B cpege RobotC

Cpena nporpammupoBaHusi RobotC npeagHasHayeHa anst paboTbl ¢ po60TOTEXHUYECKUMM
YCTPOMCTBaMM, NO3TOMY, B OT/IMUME OT KNTACCUYECKMX CPEA NPOrPaMMUPOBaHMS, 3A4€Cb OMUCHI-
BaeTcs paboTa ¢ npoueccamu.

OCHOBHOM 610K NpOrpamMMmbl BbIFSAMT CReAylowmnM 06pasoMm:

task main()

{

//OcHOBHas nporpaMMma

1

CnoBo task ykasblBaeT KOMMUAATOPY Ha MECTO Hayasa BbINOHEHWUS npouecca, a CloBO
main NOKa3blBaET, YTO AaHHbIV NPOLECC UMEET HaMBbICLIMIA NPUOPUTET BbINONHEHUS. DuUryp-
Hble CKODKM SBNSIIOTCS OrpaHNYUTENSIMU BbINOSIHEHMST AN 6/10Ka M NOKa3biBAOT KOMNUASTOPY
MeCTa ero Ha4yana m KoHua.

[aBaliTe pacCMOTPUM NpUMEP MPOrpamMMbl MO COXEHWUIO ABYX YMCEN LIENOTO TUNa AaHHbIX:

task main()

{

int a;

int b;

a=2

b=2;

a=a-+b;

¥,

O6paTuTe BHMMaHWE Ha TOUKY C 3ansTOM, KOTOPYO HEOBXOAMMO CTaBUTb B KOHLIE KaX oM
cTpoku!

[esTenbHOCTb YYalmMxcst: M3yyatoT HOBbIM MaTepuan, ClywatT obbsCHEHUS yuuTens, 3aaa-
tOT BOMPOCh!.
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3tan Il. AKTyanmsayma 3HaHUiA U NnpobHoe yuebHoe aeiictBue (15 MUH)

[edaTenbHOCTb yunTens: npeanaraeT yyawmnmcsa nog ero KOHTPOAeM BbINONHUTL 3aAaHue
B cpeae pa3pabotkm RobotC.

3agaHue. NMpoussecTn MaTeMaTMYeckue onepaunm CNoXeHus, BblMMTAHUS, YMHOXEHNS U
AeneHna Mexay nepeMeHHbIMU pa3HbiX TUNOB AAHHbIX.

[leaTenbHOCTb yyalmnxcs: CaMOCTOATENbHO BLIMOMHAT NPEAOXKEHHOE 3aaHue.

3tan lll. MoBTOpEeHue HoBOro matepuana (5 muH)

[lesTenbHOCTb YUUTENSI: KPAaTKO NOBTOPSIET HOBbIV MaTepuan: TUMbl AaHHbIX, 0COBEHHOCTM
cpeabl NporpaMmMmpoBaHns RobotC.

[lesaTenbHOCTb YYalMXCs: AEMOHCTPUPYIOT, KakK yCBOMIM MaTepuar.

3tan IV. MpoBepKa NOHUMAHUA U NepBUYHOE 3aKpensieHue (5 MuH)
[leqaTenbHOCTb yunTens: 3a4aéT yyalmumcs cnegyroLime Bonpochl.

Kakune uenble TUNbl AaHHbIX Bbl 3HaeTe?

Kakue Tunbl JaHHbIX ANS YACEN C NNaBatoLLEN TOYKON BaM U3BECTHbI?

Kak BbIFrNsSAMT OCHOBHOWM npoLecc B cpeae RobotC?

[leqaTenbHOCTb yyaliMxca: OTBEYaloT Ha MpeanoXeHHble BOMpochl.

d3tan V. UHdopmaumua o AomallHeM 3a[4aHUU, MHCTPYKTAXK NO ero BbINOJIHEHUIO
(3 muH)

[lesaTenbHOCTb YUMTENS: COOBLLAET yyallMMCs AOMallHee 3afaHue.

3apaHvie. HanuwwuTe nporpamMmy, koTopas byaeT pewaTb ypaBHeHWe BUga x =a* b + ¢ x d,
rae BCE 3Ha4€HUA CnpaBa 3a4atloTCA C KflaBMaTypbl.

,U,EﬂTeJ'IbHOCTb y4dalwnxca: 3aaatoT YTOYHAOLWKWME BONPOCHI O BbINOTHEHNW AOMALUHEro 3aaa-
HUA.

dtan VI. Pednekcua pearenbHOCTU Ha ypoKe (2 MmuH)

[lesaTenbHOCTb yunTens: CnpawmnBaeT yyawmxcs 0b nx BnevaTsieHnsx oT Ypoka, YTo noHpa-
BWIOCb, YTO OCTA/IOCb HEMOHATHbIM.

[eaTenbHOCTb yyalimxca: OTBeYalT Ha BOMPOCHI yuuTens.

AnpaKkTuyecKkme martepuanbi:

1. Cant itProger [anekTpoHHbIM pecypc] //  URL: https://itproger.com/
course/c-programming/2 (aata obpaiuenns: 15.04.2021).

2. MopTtan obyyeHua «VEX Akapemunsi» [anekTpoHHbI pecypc] // URL: http://
vexacademy.ru/ (aaTta obpawienus: 15.04.2021).

YpoK 34

YpoBseHb 06pasosaHusa: OCHOBHOe obLee.

Npegmert: MHPopMaTuka (pasaen «PoboTOoTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenuns (6a3oBbin): Mogynb 6. [lanbHelwee pasBuTue.

Tema ypoka: OCHOBbI NPOrpaMMnpoBaHns poboToB Ha sA3bike Cu.

Tun ypoka: KOMOMHUPOBAHHBIN.

Llenb ypoka: 03HaKOMUTb YYaLLMXCs C CO34aHMEM MporpaMM Ha 6ase cpeabl NporpamMMu-
poBaHunst RobotC.

Bpems peanusauun: 1 akageMM4eCckmin yac.

O6o0pyaoBaHMe U maTepuanbl: KOMIMbIOTEPLI C BbIXOAOM B UHTEpHET.
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Xopa, ypoka

dtan |. NMNocTtaHOBKa Uenu M 3aA4a4y YPOKa, MOTUBALUA K y4eOHO OeAaTeNbHOCTU
(15 muH)

[esaTenbHOCTb YUUTENS: NPOAEMOHCTPMPOBATL UCMONb30BaHWE MOAYNS OTNadKu B cpeae
pa3paboTtku RobotC.

Moaynb otnagku nporpammbi Debug

Mpexae YeM NepenTn K U3YYEHUI0 KOHCTPYKLIMIA BETBNIEHUN W LIMKNOB, HEOBXOAMMO Hay -
YUTbCA NMPOCMATPUBATL BbIXOAHbIE AAHHbIE, BO3HUKAKOLWME B XO4€E BbINO/IHEHMUSA NPOrpaMMel.
B cpeae nporpammupoBaHus RobotC npeaycMoTpeHa Takasi BO3MOXHOCTb NOCPeACTBOM
BCTPOEHHOr0 0TNaA4ymMKa, AOCTYN K KOTOPOMY MOXHO NONy4nTb, BbibpaB B MEHIO Robot MyHKT
PC-Based Emulator (puc. 101).

. File Edit View | Robot | Window Help

Compile and Download Program FS [uem i
Open File Save

@) ~Control Structur{ [“4/| Compile Program E7
- Motors
(+]- Natural Language VEX IQ Controller Mode »
4} Sensors Compiler Target /[ o] Physical Robot .
(- Sound
' PC-Based Emulator
- Timing Open Debugger Manually .
: A Virtual Worlds
Debugger Windows 4 g

Advanced Tools

»
t Information:
Platform Type >
Motors and Sensors Setup w VEX Master Firmware
| VEX Master firmware (v
is done through a separ:
Test Communication Link 5 download page ».

T =

Puc. 101. Bbi6op napameTpa 3arpysku NporpaMmmbl

v

Download Firmware

[aHHbIA NYHKT NO3BONSET 3anyckaTb NMPOrpaMMy B peXuMe peasnbHOro BpemMeHu 6e3 uc-
nonb3oBaHus poboTa. B kayecTse npuMepa pacCMOTPUM CleayoLy0 NporpaMmy:
task main()

{
int a;
a=2
a=a-+2;
¥,

[nsa 3anycka npouecca oTnaakM HeobXoAMMO HaxkaTb Ha KHOMKY Download to robot. [e-
ped BaMK OTKPOeTCs OKHO oTnaaku (puc. 102).

Debug Status Refresh
Start Suspend Continuous | w
Step Into | Step
Clear Al Show PC Show Datalog

Puc. 102. OKHO oTNnaakun Debug
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8 % 18

Mocne nosiBNEeHUs OKHA OTNAaAKM HeOOXOAMMO HaxaTb Ha KHOMKy Step Out Ans AoCTyna
K NepBOMY Liary npouecca oTnaaku. MNepsasi CTpoka Ballen NporpaMMbl NOACBETUTCS XKENTbIM
useTtoM (puc. 103).

1

2

3 & task main()
4 {

5 int a:;

©

7 a = 2;

8

Puc. 103. VicnonHsieMas CTpoka BO BPeMsl OT/lafkv NporpamMMbl

[Ang nepexoaa K cneayoweMy Wwary oTnaaku HeobxoamMo CHOBa HaXaTb Ha KHOMKY Step
Out. YacTb WwaroB NporpaMmbl 6yAeT CKpbITa, TaK Kak OHM HaxoAaTcs B npouecce cbopku,
CBSI3aHHOM C HaCTPOMKOM KOHTPOJiJiepa M nmpouecca task main, N03TOMY Ans AOCTyna K cne-
AYIOLIEN CTPOKE HY)XXHO Ha)kaTb Ha KHOMKY Step Out HECKOMbKO pa3. Bce BbIXOAHbIE AaHHblE
6yayT oTobpaxkaTbCsl BHU3Y 3KpaHa B KOHCONW C Ha3BaHWEM Local Variables (puc. 104).

Offset Variable Value
0x0000 a 4
Global Variables | Local Variables | VEX IQ Device Driver Stats

Puc. 104. KOHCO/b Local Variables

OTnapgka nporpaMmel HeobxoanMa He TONbKO ANt BbiBOAA 3Haquvu7|, HO TaKXeE A/ NoncKa
OLWMBOK M HECTLIKOBOK B KOAe. OTMeTuM, 41O CYLLECTBYET OTAENbHbIA pasaen nporpaMmMmnpoBa-
HWA, KOTOprﬁ OTBEYaAET 3a MNOUCK N HannCaHUe aBTOMATUYECKUX TECTOB AJ1I4 NMOUCKA U BbIABIE-
HUS1 BO3MOXXHbIX OLUMOOK.

[eaTenbHOCTb yyalmxcs: m3yyaroT HOBbIM MaTepuan, cnywaroT 06BbACHEHNS YYUTENA, 3aaa-
IOT BOMPOCHI.

3tan Il. AKTyannMsauma 3HaHUiM n npobHoe yuyebHoe aeicteue (15 MuUH)

ﬂ,eFITeﬂbHOCTb YUYUTENA: NpeanaraeT yyvyawnumcsd noa €ro KOHTpPoaEM BbIMOIHUTb 3aldHNE
B cpeae pa3paboTkm RobotC.

3ajaHue. BOCI'IpOMBBeCTM 3afla4y 13 AOMallHEro 3alaHnsa npeabiayLero ypoka u Y6e£lMTb-
C4 B TOM, YTO BbIXOAHbIE AdaHHbIE COBNAAAOT C OXXNAAEMbIMU.

ﬂ,eFITEJ'IbHOCTb ydalnxca: CaMOCTOATENbHO BbIMOMHAOT MPEATOXEHHOE 3a[laHUE.

3tan Ill. MoBTOpEeHUe HOBOro matepuana (5 muH)

[lesTenbHoCTb YYUTENA: KPATKO NOBTOPAET HOBBbIA MaTepuan. oT/1afKa nporpaMmMm, KOHCOJIN
BblBO/A.

[leaTenbHOCTb YYalMXCs: AEMOHCTPUPYIOT, Kak yCBOMIM MaTepuarn.
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3tan IV. MpoBepKa NOHUMAHUA U NepBUYHOE 3aKpensieHue (5 MuH)
[leaTenbHOCTb yunTend: 3aAaéT yyalmumcs Creaytowme Bonpocs!.

+ 3ayeM HyXHa nowarosas OT/aAKa NPOrpammbl?

+ Kak B RobotC peanusoBaHa nowarosasi oT/1agKa nporpamMmmbl?

+ [ouyeMy nepBbIi LWAr OTNAAKM AONTO BbINONHAETCS?

[leaTenbHOCTb yyYalMxca: OTBEYaOT Ha NPeAsIoXEHHbIE BOMPOCH.

dtan V. UHPopmauma o gomallHeM 3a8aHUM,
MHCTPYKTAXK MO €ro BbINOJIHEHUIO (3 MUH)
[lesTenbHOCTb yuunTena. coo6u4aeT ydalmmca aoMallHee 3alaHnE.
3apaHue. Hangute owmbku B nporpamMe:
task main()
{
int a;
int b;
b=a;
a=2
a=a-+-2;
7
[leaTenbHOCTb yYalMxcs: 3aA4at0T YTOYHAKOLWME BONPOCh! O BbINOMHEHWM AOMALUHEro 3aja-
HUA.

dtan VI. Pednekcua pearenbHOCTU Ha ypoKe (2 MmuH)

[edaTenbHOCTb yUnMTENS: CnpawnBaeT yyalmuxcs 06 ux BneyatneHnsx ot ypoka, 4to noHpa-
BWIOCb, YTO OCTA/IOCb HEMOHATHbLIM.

[leaTenbHOCTb yyalmxcs: OTBEYalT Ha BOMPOCHI yuuTens.

AunaaKkTuuyeckuii matepuman
MopTan 0byuyeHns «VEX Akaaemus» [3nekTpoHHbIi pecypc] // URL: http://vexacademy.
ru/ (aata obpawenus: 15.04.2021).

YpoK 35

YposeHb obpa3oBaHua: OCHOBHOE oblLee.

Npegmert: MHPopMaTuKa (pazaen «PobOTOTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenus (6a30Bbin): Mogynb 6. [lanbHelnwee pasBuTue.

Tema ypoka: OCHOBbI NPOrpaMMmnpoBaHns poboToB Ha sA3bike Cu.

Tun ypoka: KOMOMHUPOBAHHBIN.

Llenb ypoka: 03HAKOMUTb YYallMXCs C CO34aHNEM nporpaMM Ha 6ase cpefbl NporpaMmmm-
poBaHunst RobotC.

Bpems peanusauun: 1 akageMn4eckmin yac.

O60pyaoBaHue U maTtepuanbl: KOMMbIOTEPbI C BbIXOAOM B MIHTEpHET.

Xopa ypoka

3ran |. NMocTtaHOBKa Uenu M 3agay ypokKa, MoTUBaumA K yuyebHOW aeAaTenbHOCTU
(15 muH)

[esaTenbHOCTb YUMTENS: NPOAEMOHCTPUPOBATL UCMOb30BaHWE BETBNEHMIA U LIMKNOB B Cpe-
Aae RobotC.
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BetsneHune B RobotC

Kak 1 60nbWMHCTBO A3bIKOB MporpaMmMmpoBaHus, RobotC no3sonsieT ucnonb3oeaTth YCIoB-
Hble ONepaTopbl U LUK/l AN CO34aHUS MHOTOBApUAHTHOCTU NMPOrpamMM U CO34aHNSA aBTOHOM-
HbIX MOBUNbHBIX POHOTOB.

YcnoBHbIl onepatop if..else BbIFNSAUT cneaytownM 06pa3om:

if (ycnosue)

{
//bnok if

}

else

{

//Bbnok else

#

PaccMOTpUM YCNoBHbIN onepaTop if...else. Ecnn ycnoeue B ckobkax nocne if 6yaet npas-
AnBbIM, TO ByaeT BbiNOAHeH 610K nocne if, ecnu ycnosue byaet NoXHbIM, To — 610K nocne

else.

PaccMOTpVM NpuMep NporpaMMbl, KOTOpasi MPOAEMOHCTPUPYET NPUHLMN paboTbl JaHHOTO
YC/I0BHOrO oriepaTopa:

task main()

{
int a;
int b;
a=>5;
b=0;
if (b!=0)
{
1
else
{
4

4

a=a/ b;

B paccmaTtpuBaeMoM npumepe yC0BHbIN OnepaTop No3BONseT u3bexaTb OWnbKn aeneHus
Ha HyNb, KOTOpas 0bs3aTesIbHO NOSIBUTCA BO BPEMS BbIMOSIHEHUS NPOrpaMMbl. Tak Kak B Ha-
LUeM CNnyyae 3HayeHne nepeMeHHoM b ByaeT paBHO Hy/O, TO NEPEMEHHan a Takxe 0bpaTuTcs
B HYNb B COOTBETCTBUM C B610KOM nocne else (puc. 105).

B conepxaHue

Offset Variable Value
(x0000 a 0
0x0004 b 0

Global Variables | Local Variables | VEX IQ Device Driver Stats

Puc. 105. Pe3ynbTaT paboTbl Nporpammbl
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Limknbl B RobotC

Ha npakTtuke vHoraa 6biBaeT HeobxoguMMa MHOrOKpaTHas NMpOBEpKa YC0BUS ANS AOCTUXe-
HUS1 pe3ynbTaTa. /18 3TOro MOXXHO UCMOb30BaTh HECKOIbKO 6/10KOB if, HO 3TO NPMBEAET K YC-
NOXHEHWUIO NPOrpaMMHOro Koda M yXyAWWUT YATAEMOCTb NPOrpaMMmbl. B CBSI3U C 3TUM UCNONb-
3YIOTCS LMKIbI.

OaHMM 13 Hambonee YacTo MCNONb3yeMbIX LMKNIOB SBASETCS UMK while:

while (ycnosue)

{

//Bnok uukna
} v
[laBaiiTe paccMOTpUM MpUMEP NPOrpaMMbl C UCMOMb30BaHWMEM LiMKNa while:
task main()
{
int a;
int b;

a=0;
b=0;
while (a < 4)
{

a=a+1;
b=b+ 2
4
¥,
B naHHoM nporpamme uukn ByAeT BbINOMHATLCA A0 TEX MOP, NOKa NEPEMEHHas a He Ao-

CTUrHET 3HayeHus 4. Mocne 3TOro UMK 3aKOHYMTCS U B NMEPEMEHHbIX OCTaHYTCS 3HAYeHMs, KO-
Topble 6bIIM COXpaHEeHbl Ha NocneaHeM Lware umkna (puc. 106).

Offset Vanable Value
0x0000 a 4
0x0004 b 8
Global Variables | Local Variables | VEX 1Q Device Driver Stats

Puc. 106. Pe3ynbTaT paboTbl NporpaMMbl

[lesaTenbHOCTb yyalmxcs: m3yyaroT HOBbIM MaTepuan, cnywatoT 06BbSACHEHMS YYUTENA, 3a0a-
IOT BOMPOCHI.

3tan Il. AKTyannMsauma 3HaHUiM n npobHoe yuyebHoe peiicteue (15 MuUH)

,U,EFITEJ'IbHOCTb YUYUTENA: NpeANaraeT yyvyawnumca noj €ro KOHTpoaEM BbIMOHUTb 3aldHNE
B cpeae pa3paboTkun RobotC.

3apaHue. HanucaTb NporpaMMy no peleHunto MMHENHOro YpaBHEHUSI Buaa y = ax + b, rae
y, a U b 3aal0TCs 3apaHee.

[lesTenbHOCTb YYalMXCA: CaMOCTOSATENIbHO BLIMOHAT MpeanoXeHHOe 3aJaHue.
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3tan lll. MoBTOpEeHue HoBOro matepuana (5 muH)
ﬂ,EﬂTeﬂbHOCTb YYUTENA: KPaTKO NOBTOPAET HOBbI MaTepuan. BETBNIEHUA, LNKIIbI.
[lesTenbHOCTb YYalLUXCa: AEMOHCTPUPYIOT, Kak YCBOUAM MaTepuan.

3tan IV. MpoBepKa NOHUMAHUA U NepBUYHOE 3aKpensieHue (5 MuH)
[lesaTenbHOCTb yunTens: 3adaéT yyawmumcs cneaytoume Bonpochl.

+ Kak BbIrnsauT BeTBNEHME B cpefe nporpaMmmuposaHuns RobotC?

+ Kak BbIrnSauT UMKN B cpeae nporpammmpoBaHust RobotC?

« YeM paznunyaloTcs UMKIbI U BETBIEHNUS?

[lesaTenbHOCTb yYalMxCca: OTBEYAloT Ha NpeanoXeHHble BOMpOChI.

dtan V. UHdopmauma o gomallHeM 3a8aHUM,

MHCTPYKTAXK MO ero BbiNoJIHeHUIO (3 MUH)

ﬂ,eFITerIbHOCTb yuuTen4. coo6u4aeT y4yaliMMmca AoMalllHee 3aaaHue.

3a,anV|e. HanuwwuTte nporpamMMmy ans nocneaoBaTeNbHOroO BbiBOAA B KOHCOJb 3HaYyeHui Ta-
6J'IVIL|,bI YMHOXXEHUA A0 AECATU ANd YnuCha, 3aJdHHOIro 3apaHee.

ﬂ,EFITEJ'IbHOCTb yyallumxca: 3a4atoT YTOYHALWME BONPOCh O BbIMO/HEHUN AOMALLHErO 3aAa-
HUA.

dtan VI. Pednekcna pearenbHOCTU Ha ypoKe (2 MmuH)

[lesaTenbHOCTb yunTens: CnpawwmnBaeT yyawmxcs 0b ux BneyaTsieHnsx oT YpoKa, YTo noHpa-
BW/IOCb, YTO OCTA/IOCb HEMOHATHbLIM.

[eaTenbHOCTb yyalimxca: OTBeYalT Ha BOMPOCHl yuuTens.

AuaakTuuyeckuii matepuan
MopTtan obyuyeHust «VEX Akaaemusi» [3nekTpoHHbIi pecypc] // URL: http://vexacademy.
ru/ (nata obpawerus: 15.04.2021).

YpoK 36

YpoBseHb 06pasosaHua: OCHOBHOE obLiee.

Npegmert: MHPopMaTuKa (pazaen «PobOTOTEXHMKA»).

Knacc: 5—7.

YposeHb usyuenus (6a30Bbiv): Moaynb 6. [lanbHenee pa3BuTtue.

Tema ypoka: OCHOBbI MporpaMmMmMpoBaHust poboToB Ha si3bike Cu.

Tun ypoka: KOMOMHUPOBAHHBIN.

Llenb ypoKka: 03HaKOMUTb YYaLLMXCs C CO34aHMEM MporpaMM Ha base cpefbl NporpaMmmm-
poBaHunst RobotC.

Bpems peanusaumn: 1 akageMn4eckmin yac.

O6opyaoBaHne M matepuanbl: KOMMbIOTEPBI C BbIXOAOM B VIHTEpHET.

Xopa ypoka

3tan |. MocTtaHOBKa uenu M 3agad ypoka, MoTMBaLUA K yuebHOU AeATeNbHOCTU
(10 muH)

[lesTenbHOCTb YYnTENs: NPOAEMOHCTPUPOBATL UCMOb30BaHWE (YHKUWA ABWXEHWUS poboTa
B cpeae RobotC.

KomaHabl gBuxkKeHua poborta

Ha gaHHOM ypoke 6yayT paccMOTpeHbl OCHOBHbIE KOMaHAb! YNpaBAeHUs ABMXKEHUSMU po-
6oTa Ha npumepe nnatdopmbl VEX IQ. B nepsyto oyepesb HEO6X0AMMO HAacTpOUTb cpedy Noa
Haluero poboTa. [ns 3TOro B MeH0 HAacTpoMKM Motors and Sensors Setup HeobxoanMo
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BbIOpaTb CTaHAAPTHYIO KOHUIrypaumio poboTa Autopilot Robot 4151 aBTOMAaTUYECKON Ha-
CTPOVKM BCEX NOPTOB noaktoyenus (puc. 107).

Motors and Sensors Setup X

Standard Models Datalogging Motors  Devices
Robot Configuration Model Type

@® Standard Model Configuration Save As New User Model
(O Standard Mode! Configuration with User Defined Names Mode! Image
i Atopict Robot = |
O File Containing User Defined Model Configuration
“ || Browse
(O Custom Configuration
Made! Deseription

Motor Ports:
VEX IQ Port 1: leftMotor
VEX IQ Port &: rightMotor

Sensor Ports:
VEXR IQ Pourt 2: distanceMM (Disvance)
VEX IQ Port 3: colorDetector

(Color Sensor/Hue Mode)
: gyroSensor (Gyro)
: touchLED (Touch LED)
bumpSwitchLeft
(Bumper Switch)
bumpSwitchRight
(Bumper Switch)

VEX IQ Port
VEX IQ Port
VEX IQ Porc

b

(2]

VEX IQ Port

w0

Omvena Mpymeriate Cnpasxa
Puc. 107. HacTpoiika cTaHaapTHOW KOHUrypaumumn poboTa

PaccMoTpuM creaytowwyo nporpammy:
#pragma config(StandardModel, “Autopilot Robot”)

task main()

{
setMotor(leftMotor, 50);
setMotor(rightMotor, 50);
wait(1, seconds);
stopAllMotors();

7

MepBasi CTpOKa NPOrpaMMbl rEHEPUPYETCH aBTOMATUYECKM MOC/E HAaCTPOMKM B MEHIO
Motors and Sensors Setup. [Tocne 06bsiIBNEHMS y)Ke 3HaKOMOro npouecca task main Heo6-
XOAMMO aKTMBMPOBAaTb NpuBoAbl poboTa. [ns 3TOro MCnosb3yeTcs KOMaHAaa:

setMotor(leftMotor, 50);

B ckobkax nocne Bbi30Ba KOMaHAbl Yepe3 3ansaTylo YKa3blBAOTCA Ha3BaHWe nopTa (Mnu Ho-
Mep nopTa) NoAKIOYEHMS NPUBOAA U CKOPOCTb (B Anana3oHe oT 127 [0 127) COOTBETCTBEHHO.
Mcnonb3oBaHWe MUHYCa nepej 3Ha4YeHUEM CKOPOCTU NO3BONISET U3MEHATL HanpaB/eHue ABK-
YXEHWS NPUBOAOB.

lMocne akTuBauuW NPUBOLOB WMCMOMb3YETCA KOMaHAa:

wait(1, seconds);

[laHHas KoMaHAa NO3BONSET yAepXaTb AENCTBUS C LieNbio Npoe3aa poboTa B TeUeHMe He-
KOTOPOro BpeMeHu. Yepes 3ansaTyto yKa3blBAOTCA 3HAYEHME BPEMEHHOr0 NPOMEeXYTKa U eaun-
HULUA N3MEepeHUS BPEMEHMW.

10¢€ B conepxaHue
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Mocne Toro Kak poboT npoeaeT Bnepén ykasaHHOe BpeMsi, HE06X0AMMO OCTaHOBUTL pabo-
Ty BCEX MCMOMb3YEMbIX NMPMBOAOB C MOMOLLbI0 KOMaHAbI:

stopAllMotors();

[lesiTENbHOCTb YYaLLMXCS: M3YYaloT HOBbI MaTepuan, CNyLatT 0ObsCHEHNUS yunUTENS, 3aa-
0T BOMPOCHI.

3tan Il. AKTyanusauuma 3HaHU U npobHoe yuebHoe aelictBue (20 MUH)

[leaTenbHOCTb yuuTens: npeaiaraet yyalmumcs nog ero KOHTPOJIEM BbIMOIHUTL HEKOTOpbIE
3aaaHusa Ha nnatdopme RobotC.

3apaHuve 1. HanucaTb nporpaMmy no otbe3ay poboTa Hasaga.

3afaHue 2. Hanucatb nporpamMmy no nosopoTy poboTa Hanpaso.

[lesaTenbHOCTb yYalmMXCs: CaMOCTOSATENIbHO BbIMOSHAT NPEANOXEeHHbIe 3a4aHus.

3tan lll. MoBTOpEeHue HoBOro matepuana (5 muH)

[lesTenbHOCTb YYMTENS: KPAaTKO NOBTOPSIET HOBbLIA MaTepuan: KOMaHbl ABUXEHMUS, OCTa-
HOBKM, TanMep.

[lesaTenbHOCTb YYalmMXCs: AEMOHCTPUPYIOT, KakK yCBOMIM MaTepuar.

dtan IV. MpoBepKa NOHMMaHMA U NepBUYHOe 3aKpenseHue (5 muH)
[leqaTenbHOCTb yunTend: 3a4aéT yyalumca cneaytoLne Bonpochl.

+ Y70 yKa3blBaeTCa B CKObKax KOMaHAbl setMotor?

+ YT0 yKasbiBaeTcs B Ckobkax koMaHAbl stopAllMotors?

+ 3a4eM HyXXHa KOMaHAaa wait?

[leqaTenbHOCTb yyalimMxca: OTBEYaloT Ha MpeanoXeHHble BOMpochl.

9tan V. UHdopmauyuna o gomallHem 3a4aHUN,

MHCTPYKTA}K MO ero BbINOJIHEHUIO (3 MUH)

[leaTenbHOCTb yuuTens: coobliaeT y4yalmMmcs AOMallHee 3aAaHue.

3agaHue. Hanuwute nporpamMmy no obbe3ay poboToM KBagpara.

[leqaTenbHOCTb yyalmxcs: 3a4akT YTOYHSAIOLWME BONPOCk! O BbINOSIHEHWM AOMALUHEro 3aja-
HUSA.

dtan VI. Pednekcua peatenbHOCTU Ha ypoKe (2 MmuH)

,U,EFITEJ'IbHOCTb yuuTend. CrnpawmBaET y4vallmxca 06 uX BneyaTNeHunsx ot YPOKa, 4YTO NoHpa-
BUNOCb, YTO OCTa/NI0OCb HEMOHATHbLIM,

,U,EFITEJ'IbHOCTb y4yallnxca. OTBEYAlOT Ha BOMPOCHI YYUTENS.

AnpaKkTtnueckmnin matepuan
MopTtan obyueHns «VEX Akapemusi» [3nekTpoHHbIi pecypc] // URL: http://vexacademy.
ru/ (nata obpawerus: 15.04.2021).
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MpunoxxkeHue

PernameHTbl cOpeBHOBaHUI ana po6otos

B HacTosLee BpeMs Mup 6pocaeT HaM MHOXXECTBO BbI30BOB, CBSA3aHHbIX C NOSIBIEHNEM HO-
BbIX Npo6neM. OaHOM U3 Hanbonee WUPOKO pacnpoCTPaHEHHbIX U FNobanbHbIX Npobnem sB-
NSETCA 3afaya No OYUCTKE pasfMYHbIX cped 0buTaHus OT Mycopa, CO34aHHOrO YeNOBEKOM.
[ns eé peleHns 6bi10 pa3paboTaHO MHOXECTBO PELLUEHWI, OAHUM U3 KOTOPbIX SIBNISIETCS COp-
TUPOBKa Mycopa [Nns ero nocneaytoulen nepepaboTku.

Lenb: pa3paboTaTb KOHCTPYKUMIO poboTa, KoTopas byaeT Hanbonee apdeKTUBHO CrpaBs-
NATbCS C 3aa4Yelt COPTMPOBKM Mycopa, U anropuTM, KOTOPbI NO3BOIUT BbIMOHATL €€ 3@ Hau-
MEeHbLUee BpeMsi.

3apaum:

1) pa3paboTka kapkaca poboTa;

2) co3aHve 3aXBaTHOroO YCTPOWCTBA;

3) pa3paboTka anropuTMoB cbopa M COPTUPOBKKN Mycopa.

Tpebyemoe o6opyaoBaHue:

1) poboTOTEXHUYECKUI HABOP C METANTMYECKMMI MU NIACTMACCOBLIMU KOMMOHEHTaMM
Aans cbopku poboTa;

2) NporpamMMuUpyeMbiii KOHTPOsNep;

3) AaTuMKM, COBMECTUMblE C MPOrpaMMUpyeMbiM KOHTPOIEPOM;

4) MK ¢ ycTaHoBneHHbIM M0, COBMECTUMBIM C KOHTPONSIEPOM;

5) Kybuku pasHblx LBETOB ANS MMUTALMM Mycopa pa3nuyHbiX kateropuid (puc. 108).

Puc. 108. NpuMep Kybrka AN NpoBeAEeHNs COPEBHOBaHMIA

[ins npoBeaeHMs COPEBHOBAHWUI PEKOMEHAYETCS WUCMO/b30BaTh OrPaHUYEHHOE NPOCTPaH-
CTBO, KOTOpOe 6yAET MMUTMPOBATb COPTUPOBOYHBIN Liex (puc. 109).

Puc. 109. MprMep OropoXKEHHOro NEPUMETPaA N1 NPOBEAEHNUS COPEBHOBAHWIA

10¢ B conepxaHue
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Cucrema HaumcneHua 6annos

YyacTHMKaM COpeBHOBaHWUS HEOOXOAMMO A0CTaBUTb KYOMKM B 30HbI COOTBETCTBYIOWMX LiBE-
TOB. BaXXHO MOMHUTbL O TOM, YTO KYBUKK, Haxoaawmecs B balwHaX, HeE0bX0AMMO pasrpyxaTb
Mo o4epeamn n He JonycKkaTb NageHns balleH.

Mepen Ha4yanoM COPEBHOBAHWI Cyaeickas KONMnerus onpeaensieT noaoXeHWe BCex ane-
MEHTOB MONS U BbIAAET CxeMy Ux pacrnonoxeHus (puc. 110) yyacTHMKaM.

]
-

-
]

Puc. 110. MNpuMep pacrofioXXEHUsi SN1EMEHTOB B Hayane COPEBHOBaHWM

PekoMeHAyeTCst HauMcnaTb 6annbl NO CNeayoWweMy NpUHLMMY.

Kyb6 nocrasneH B cBotO 30Hy — 1 6ann.

Bce kybbl 04HOr0 LiBETa AOCTABNEHbI B COOTBETCTBYIOLYHO 30HY — 3 6anna.

LLTpad 3a ynaswyto 6awHio — 2 6anna.

bawHs 6e3onacHo pasrpyxeHa — 2 6anna.

Bce 6aluHu 6e30nacHo pasrpyxeHsl — 6 6annos.

TOT y4aCTHUK COPEBHOBaHMS, KOTOPbIN HABEPET Hanbonbluee KONUYECTBO 6anNoB, 06bAB-
nsetca nobeavrenem.
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KypHoceHko Muxann Banepbesuy
Mauanb UrHatuin UrHaTbeBmy

Peanu3aums AONONHUTENbHOW 06Weobpa3oBaTenbHOW NpOrpaMMmbl
Mo TEMaTMYECKOMY HanpasneHuto «lporpaMMmMpoBaHue poboToB»C UCNob30BaHNEM 060-
pyaoBaHus LeHTpa umdpoBoro obpasoBaHus aeteit «IT-ky6»

MeToanyeckoe nocobue

Moa penakumen C. I. Mpuropbesa

LleHTp EcTecTBEHHO-Hay4YHOro 1 MaTeMaTYeCcKoro 0bpasoBaHus
Pykosoautens LieHTpa 3. I. [anoHioK
OTBETCTBEHHbIN 3a Bbinyck B. B. Kydpssues
PepakTop B. B. KydpAasuyes

XypoxectseHHoe odopmnenue T. B. aywkosa

KomnbtoTepHas BEPCTKa U TeXHUYECKoe pefakTupoBanue T. M. JopodHbix
KoppekTop H. A. CMupHosa
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