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MoscHuTenbHasa 3anuckKa

CerogHs notpebHOCTb B MpOrpamMMUpoBaHMK pobOOTOB CTana TaKoM JKe NMOBCEAHEBHOMW 3a-
Jayen ANna NpOABMHYTOrO YYalllerocs, Kak pelleHve 3aAady Nno mMateMaTtuke WK BbIMOJSIHeHWe
yrnpa>kHeHWM Mo pycckoMmy f3biKy. CyliecTsylowme cpenbl NporpaMMUpPOBaHUA, Kak JIoKasb-
Hble, TaK M BUPTyasibHble, CY>KaT XOPOLUMM MHCTPYMEHTapueM A/l TOro, 4ToObl Hay4MTbCs
nporpamMMupoBaTtb poboToB. XoTs NpasubHee CKasaTtb He POOOTOB, @ KOHTPOINEPDI, KOTOPbIE
ynpasnsatoTt pobotamu. Ho «pobot» — noHsaTMe Bonee LWMPOKOE, YEM Mbl MPUBBLIKIN CUUTATD.

Po6ot — 370 1l060€e 31eKTPOHHOE YCTPOMCTBO, YPaB/ISiEMOE KOHTPOJI/IEPOM, KOTO-
Pbii HY>KHO COOTBETCTBYIOLLMM 0OPa3oM 3anporpaMMUpoOBaTh.

Insa Toro 4to6bLI 3anporpamMupoBaTth poboTa, cHavYana HeobxoaMMo cchoOpMUPOBATL Y yda-
LLLEeroCs OCHOBbI aIFOPUTMUYECKOTO MbllieHUA. [1na pelueHnsa 3ToW 3a4a4um ydlle BCEero noa-
XoOWT nonynsapHas cpega Scratch c rpacdwmyeckum unHtepdeincom (http://scratch.mit.edu),
KoTopas HarisAHa M NpocTa 1, Y4To HemMasnoBaXkHo, becnnartHa. B atoi cpefe MmoxxHo paboTarb
KaK B peXXMMe OHMaMH (NpAMO Ha caiTe), Tak W JIOKasibHO, YCTAHOBMB pefaktop Scratch Ha
csovt K. 310 nNo3BoNMT HayuMTb 0ByyYatoLLMXCA NMPOrpaMMUPOBaTh (CO3AaBarth) MrpoBble MPO-
rPamMmbl ¥ TEM CaMbIM MOJYYUTb KIKOYEBbIE HABbIKWM NMPOrpPaMMMUpPOBAHUA HA 3TOM S3blKe, KOTO-
pble B AasibHENLWEM NoHanobaTCa Ans nporpaMMMpoBaHms poboTos.

Ha cnepytowem 3tane, B 3aBUCMMOCTH OT y4ebHbIX MiaHOB M 060PYAOBaHMS, MOXKHO Hauu-
HaTb MPOrpamMMUPOBATb Y)KE KOHKPETHble YCTPOWCTBA, KaK BUPTyasibHble, TaK U peasibHble,
B YaCTHOCTU POBOTOB UK 3NEKTPOHHbIE YCTPOWCTBA (Hanpumep, «yMHbIA 4OM»).

Cambliit npocTor cnocob 3anporpamMmuposarb pobota B Scratch onucat Ha caiite https: / /
vr.vex.com («BupTtyanbHbie poboTbl VEX»), KOTOpbIi Takke GecnnateH. 3aech nosb3osaresb
MO3HAKOMMTCSA C AaTYMKAMMU U PACLUMPEHHBIMU ONUUAMK ABUXKEHUSA. [TpecTaBNeHHbIN Ha 3TOM
MHTEpHeT-pecypce Habop 3agaHuii (MrpoBbiX Nosier unn KapT) ans poboTa yKe AOCTaTOYHO
LUMPOK M MOXKET aKTUBHO MCMOJb30BaTbCsA B y4eOHOM npouecce.

MporpammHas cpefa Scratch ssnsetcs yHuBepcanbHOW Ans NPOrpaMMUpPOBaHUA MHOMMX
obpa3zoBaresibHbIX POOOTOTEXHUHYECKMX CUCTEM (KOHCTPYKTOPOB), M noatomy Bbibop Gecnnar-
Hou nnardopmbl VEXcode VR obycnoeneH MMeHHO 3TMK hakTopamu.

Ins coseplueHCTBOBaHMSA HaBbIKOB paboTbl co Scratch MoxHO ucnonb3oBath cneay-
lowue peasibHble obpasosaresibHble POHOTOTEXHUYECKUE CUCTEMBI (KOHCTPYKTOPSI).
1. Uudposasa nabopatopusa wwKonbHMKa «TeTpa»: https://amperka.ru/product/
tetra-kit.

2. Pob6onnardopma «Pob660x»: https:/ /robbo.ru.

3. Modkit for VEX: http: / /vex.examen-technolab.ru /vexig/igprogrammirovanie.
4. Lego Education Spike: https://education.lego.com/ru-ru/products/-lego-
education-spike-prime /45678 # spike%E2%84%A2-prime.

MonuepKHEM, uyTo MHOrMe npoussoamTenu pobototexHuueckux cuctem (VEX, «Poborpek»
W Np.) TaK UK MHaYe UCMOJb3YIOT B CBOMX pefaKTopax Koaa nporpaMMUpoBaHUe KOHTposie-
POB C NMoMoLbto rpadmruecknx 6NOKOB Mo aHanoruu co Scratch. 3to ynpolaet nepexon yxe
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Ha «B3pOC/I0e» NPOrpaMMUpPOBaHME Ha APYrMX A3blKax, Yalle Bcero Ha A3bike Cu. Bo MHormx
cuctemax nepexog Scratch — Cu npoucxoauT aBTOMaTMyeckw, T. e. MporpaMma, HanucaHHas
B Scratch, asTomarnuecku nepesogutca g Cu, u Haobopor.

Mocne Toro kak obydvailowmecs OCBOAT NporpaMmMupoBaHve Ha Scratch, MOXKHO mepexo-
OMTb K MPOrpaMMMpOBaHMIO Ha APYrMX A3blKax, Kak Oblno y)Ke CKa3aHo Bbille, NPeXae BCero,
Ha fA3blk CK, TaK Kak OH SIBNAETCS OCHOBHbLIM 1A NPOrpaMMUPOBaHUSA KOHTPOJIIEPOB, B Nep-
Byto ouepeab Arduino. B 3tom cnydae moxet nomoub becnnatHas cpega oHnaWH-mMoAennpo-
BaHus Tinkercad (http: / /tinkercad.com).

Llenb v 3apaum

Lienb nporpammbl «lporpamMmupoBaHue po6GOTOB»: pPa3sBUTUE aJrOPUTMUYECKOro
MbILLSIEHWSA 0OYYaIOLLMXCA, UX TBOPYECKUX CMOCOBHOCTEN, aHANIMTUYECKUX U JIOTUYECKUX KOM-
neTeHUM, a TakKe nporneaesTMKa Oyayllero M3yyeHus nporpaMMmupoBaHus poboTos Ha ofa-
HOM M3 COBPEMEHHbIX A3bIKOB.

[ns dopMrpoBaHUs NOCTaBNEHHOM LeNIM NNaHUPYeTCA AOCTUXKEHUE CNEeayIOLNX pe3y/ib-
TaToB.

JInyHOCTHbIE pe3ynbTaThi:

* pasBuTHE MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, JIOTMYECKOrO U BM3YaslbHOMO MbILL/IEHMS,
HabnoaaTeNbHOCTU, KPeaTMBHOCTH;

* pasBUTUE MENKON MOTOPUKHU PYK;

* ¢opmMupoBaHMe NepBOHaYasbHbIX NPeacTaBieHn o npodeccusax, B KOTOpbIX MHopMa-
LIMOHHbIE TEXHOMOMMU UrpaloT BeayLLyo POJib;

* BOCMWTaHWe UHTepeca K MHHOPMALMOHHON U KOMMYHUKALMOHHOMW AeATeNIbHOCTH.

MeTanpegmeTHble pe3ynbTarhl:

* (hopMHUpOBaHUE aNrOPUTMUYECKOTO MbILLIEHUSA Yepe3 COCTaB/lieHWe aifOPUTMOB B KOM-
nbtotepHon cpepe VEXcode VR;

* OBnageHue cnocobamu NNaHMPOBaHUA U OPraHU3aLMn TBOPYECKOW AEeATENbHOCTU.

NpepmeTHble pe3ynbraThi:

* O3HaKOMJ/IeHMe C OCHOBaMKU POBOTOTEXHWKMU C MOMOLLbIO YHUBEPCAIbHOW POBOTOTEXHM-
yeckom nnarcdopmbl VEXcode VR nnun aHanormvyHom e (BUpTyanbHOM v peasnbHOW);

* cucTEMaTU3aLMA 3HaHUIM No TeMe «ANFOPUTMbI» Ha NpuMepe PaboTbl MPOrpaMMHON cpe-
Abl Scratch ¢ ucnonb3oBaHneM 610K-CXeM MPOrpaMMHbIX GOKOB;

* OBflafileHMe YMEHUSAMU U HaBblKaMu Npu paborte ¢ naathopmMon (KOHCTPYKTOPOM), Nprob-
peTeHMe onbiTa NPaKTUYECKOM [OesTeNIbHOCTM MO CO3AaHUI0 aBTOMAaTU3MPOBAHHbLIX CH-
CTEM YynpaeneHus, NoesHbIX 415 YeIoBeKa U 0OLeCTBa;

* 3HAKOMCTBO C 3aKOHaMM peanbHOro Mm1pa;

* OBNafeHWE YMEHUEM MPUMEHSTb TEOPETUYECKMUE 3HAHUS Ha NPaKTUKE;

* YCBOEHMWE 3HaHWM O PO/IK AaBTOMATU3MPOBAHHbIX CUCTEM YNpPaBIEHWUA B Npeobpa3oBaHum
OKpY>KaloLLero Mupa.

Mpu paborte ¢ nnarcdopmoit VEXcode VR pelatotcs cregyiolie oCHOBHbIE 3apaum.

Mo3HaBaTenbHble 3a0a4u:

* Haya/ibHOe OCBOEHWEe KOMMbIOTepHOM cpelbl Scratch B KauecTBe MHCTPYMeHTa ans npo-
rpaMMmMpoBaHMUa poboToB;

* cuctematusauus M obobuieHne 3HaHUI No TeMe «ANIfOPUTMbI» B XO4e CO3AaHUA ynpas-
NALWMX Nporpamm B cpege Scratch;
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* CO34aHWe 3aBepLUEHHbIX MPOEKTOB C UCMOJIb30BAHMEM OCBOEHHbIX HABbIKOB CTPYKTYPHO-
ro NporpamMMmMpOBaHUS.

PerynatuBHbie 3agaum:

* ¢hopMUpOBaHME HABLIKOB NIAHUPOBAHUA — ONpenesieHUs NocnefoBaTe/lbHOCTU NpoMe-
YKYTOUHbIX LieNlel C y4ETOM KOHEYHOro pesynbrara;

* OCBOeHWe crnocoboB KOHTposa B hopMe comnocTaefieHuss cnocoba AencTBuA U ero pe-
3ynbrara ¢ 3afaHHbIM 06pasLOM C Lenblo 0OHaPY>KEHUS OTIMYMIA OT 3TasIoHa.

KoMmMyHuKaTUBHbIE 3apaum:
* hopmMupoBaHue yMeHusi pabotatb Hag NPOEKTOM B KOMAaHAE;
* oBflageHneM ymeHueM 3(heKTMBHO pacnpenenstb 065S3aHHOCTH.

BospacTt obyualowmxca, y4acTeylowWwmUxX B peanusauum nporpammol: 7— 14 ner.

YpoBeHb OCBOEHMSA: Nporpamma sensercs obuiepassuBaioLLel (6a3oBbi ypoBeHb), He
TpebyeT npeaBapuTesibHbIX 3HAHUIA U BXOAHOIO TECTUPOBAHMUS.

PexXxuM 3aHATUN: 3aHATUS NpoBOAATCA B rpynnax fo 12 yenoBek, NpoOAoOMXKUTENbBHOCTb
O[HOrO 3aHATUSA — 45 MUHYT.

Cpoku peanusaumu: obLLas NpoaoIKUTENBHOCTb Nporpammbl — 36 Yacos.

HopmaTtusHas 6a3a

KoHctutyums Poccuiickon Pepepaunm (npuHATa BCceHapoaHbiM rofiocoeaHmem 12.12.1993
C u3MeHeHusMM, ofobpeHHbIMM B xome obuiepoccuiickoro ronocosaHus 01.07.2020). —
URL: http://www.consultant.ru/document/cons_doc LAW 28399/ (pmata obpalueHus:
10.03.2021).

depepasnbHbiit 3akoH ot 29.12.2012 Ne 273-D3 (pea. ot 31.07.2020) «O6 obpazosaHuu B
Poccuitckont Mepepauumns (c u3m. u gon., Bcryn. B cuny c¢ 01.09.2020). — URL: http: / /www.
consultant.ru/document /cons_doc_LAW 140174 (nata obpawenus: 28.09.2020).

MacnopT HauuoHanbHoro npoekta «ObpaszosaHue» (yTeepykaéH npesngmymom Coeeta npu
MNpe3ngeHte PO no ctpaternyeckoMy pasBuUTUIO M HALMOHAJIbHBIM MPOEKTaM, MPOTOKOJ OT
24.12.2018 Ne 16). — URL: http: / /www.consultant.ru/document /cons doc LAW 319308/
(nata obpawenus: 10.03.2021).

locynapcteeHHas nporpamma Poccuickoint Depnepaunn «Passute obpazosanus» (yTeep-
)aeHa nocTtaHoeneHuem [Npasutensctea PO ot 26.12.2017 Ne 1642 (pea. ot 22.02.2021) «06
yTBEPXKAEHWUM rocyaapcTeeHHon nporpammbl Poccuiickon Mepepaunn «Paseutue obpasosa-
Husa»). — URL: http: / /www.consultant.ru /document /cons_doc LAW 286474/ (nata o6-
pawenus: 10.03.2021).

Crpaterva passutusa BocnutaHua B Poccuiickort @epepauun Ha nepuon po 2025 ropa
(yTBepkaeHa pacnopsikeHuem [Mpasutensctea PO ot 29.05.2015 Ne 996-p «O6 yteepkaeHun
Crpateruu passutus BocnuTaHusa B Poccuickon Mepepaunn Ha nepuop ao 2025 ropa»). —
URL: http://www.consultant.ru/document/cons doc LAW 180402/ (mata obpalueHus:
10.03.2021).

MpodeccuoHanbHbiv ctangapt «leparor (neparormyeckan fesTeNbHOCTb B AOLIKOJIbHOM,
HayasibHOM 06LeM, OCHOBHOM obuieMm, cpeaHeM obuiem obpasosaHuu), (Bocnutartesnb, yuu-
Tenb)» (pea. ot 16.06.2019) (nprkaz MunuctepcTtea Tpyaa v coumnanbHom 3awutel PO ot 18 ok-
196psa 2013 r. N2 544H, ¢ usMeHeHUAMM, BHECEHHbIMU MpUKasom MuHUCTepcTBa Tpyaa M cousa-
wmtbl PO ot 25 pekabps 2014 r. Ne 11154 v ot 5 aBrycta 2016 r. N 422H). — URL: http://
www.consultant.ru/document /cons_doc LAW 155553/ (nata obpawenusa: 10.03.2021).
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MpodeccuoHanbHbiv ctaHaapT «lleparor gononHutenbHoro obpasoBaHuna aeTen U B3pocC-
nbix» (Npukas MuHucTepcTBa Tpyaa M coumnanbHon 3awmTbl PO ot 5 mas 2018 r. Ne 298+ «06
yTBEpXKAeHUM npodeccuoHanbHoro craHgapra «llegaror gononHutensHoro obpasosaHus ge-
Ten v B3pocnbix»). — URL: https:/ /profstandart.rosmintrud.ru /obshchiy-informatsionnyy-
blok /natsionalnyy-reestr-professionalnykh-standartov /reestr-professionalnykh-standartov /
index.php?ELEMENT ID=48583 (nara obpauiexus: 10.03.2021).

MdepepasbHblit rOCyaaPCTBEHHbIM 0Opa3oBaTesibHbIi CTAHAAPT OCHOBHOrO obLero obpaso-
BaHuA (yTBEPXKAEH NpuKa3oM MuHuctepcTBa obpaszosaHusa u Hayku Poccuiickon Pepepaumnu
ot 17 pekabpsa 2010 r. Ne 1897) (pea. 21.12.2020). — URL: https: / /fgos.ru (nata obpauieHus:
10.03.2021).

MdepepasbHbliit rocynapCTBEeHHbIM 0bpasoBaTesibHbIM CTaHAAPT cpeaHero obuwero obpaso-
BaHuA (yTBEpXXAEH npuka3oM MuHuctepcTBa obpasosaHusa u Hayku Poccuiickon Pepepaumnm
ot 17 mas 2012 r. Ne 413) (pea. 11.12.2020). — URL: https:/ /fgos.ru (nata obpaiieHus:
10.03.2021).

MeToguueckne pekoMeHZauMu MO CO34aHWI0 U (DYHKLMOHMPOBAHUIO AETCKUX TexHonap-
Koe «KBaHTOpMyM» Ha Gase obOLLeobpasoBaTefibHbIX OpraHu3auri (yTBepKAeHb! pacropsiKe-
HeM MuHuctepctBa npocselteHns Poccuiickon @epepauun ot 12 aueaps 2021 r. Ne P-4). —
URL: http:/ /www.consultant.ru/document/cons_doc LAW 374695/ (mata obpauieHus:
10.03.2021).

MeToguueckne pekomMeHAauMK NO CO3AaHUIO U (DYHKLUMOHMPOBAHUIO LIEHTPOB LM(MPOBOro
obpazosanusa «IT-kyb» (yTBEepkaeHbl pacrnopsykeHneM MuHucTepcTBa npocseleHuns Poccuin-
ckor @Depepaumn ot 12 aneapa 2021 r. Ne P-5). — URL: http://www.consultant.ru/
document /cons_doc LAW 374572 / (nata obpauwenus: 10.03.2021).

MeToanueckne pekoMeHaLun Mo CO34aHuI0 U hYHKLMOHMPOBaHHWIO B 0bLeobpasosaresib-
HbIX OpraHM3auusaX, PacrosIOXKEHHbIX B CE/IbCKOM MECTHOCTU M MasbiX ropofax, LLeHTpoB 06-
pa30BaHUS eCTECTBEHHO-HAY4YHOM W TEXHOMOrMYecKoM HanpasneHHocTel («Touka pocTtas)
(yTBepxkaeHbl pacrnopsikeHnem MuHucTepcTBa npocselerua Poccuiickon ®Pepepaumm ot
12 aneapa 2021 r. Ne P-6). — URL: http://www.consultant.ru/document/cons _doc
LAW 374694/ (nata obpauienus: 10.03.2021).

OCHOBHbI€ NOHATUA U TEPMHUHDI

AnroputM — 3T0 KOHEYHOE TOYHOE MpeanucaHue AeUCTBUW, KOTopble HEOBXOAMMO Bbi-
MONIHUTL A1 PELLEHUSA NOCTaB/EHHON 3a4a4u.

UcnonHutenb anroputMa — 3TO HEKOTOPbIN OOBLEKT (TEXHUYECKOe YCTPOMCTBO, PoboT,
aBTOMart), CNOCOBHbIN BbIMOMHATL ONpeaeNiéHHbI HAbop KOMaHg anroputMa.

Pob6otr — 3710 ucnonHutenb anroputma, chopMynMpPoOBaHHOMO Ha OAHOM W3 A3bIKOB NPO-
rPaMMUpPOBAHMS.

Cpepna Scratch — 310 cpepna nporpamMmupoBaHus B Buae rpaduyeckux 610KoB, Onuchl-
BAOLLMX KOMaHAbl UCMOJIHUTENIO anroputma.

TpaHcMuccua — 3To rpynna KoMaHz cpenbl Scratch, 3apaowmx pasnuyHbie BUAbI ABUKE-
HWM UCNONTHUTENSA anropuTMa.

JaTuuK — 370 CpeacTBO M3MEpPEHUI, NpeaHa3HaYeHHoe A8 BbIpabOTKM CUrHana usmepu-
TenbHOM MHopMaumm B popme, yaobHon ans nepenayu, ganbHenwwero npeobpasosaHus, 0b-
paboTKK U (MK) XpaHEeHUs, HO He NMOAAAIOLLENCA HENOCPEACTBEHHOMY BOCMPUATHIO Habnoaa-
Tenem.

JaTtynku, BbINONHEHHbIE HA OCHOBE 3/IEKTPOHHOM TEXHUKU, HA3bIBAlOTCS 3JIEKTPOHHbIMU
Barunkamu. OTaenbHO B3ATbIM AATYMK MOXKET ObiTb NpeaHasHayeH Afs M3MepeHus (KOHTpo-
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nsA) u npeobpaszoBaHnsA 0aHOM HU3NYECKON BESIMYMHBI UIM OAHOBPEMEHHO HECKObKUX (DU3M-
YECKUX BENTUYMH.

MepemeHHas (B MMNepaTMBHOM MPOrpaMMMpPOBaHMK) — 3TO NOMMEHOBaHHas Mbo aape-
cyeMmas MHbIM cnocobom obnacTb NaMATH, aapec KOTOPOW MOXKHO MCMO/b30BaTb AJ1S OCYLLECT-
B/IEHMA AOCTYNa K AaHHbIM. B Takux A3blkax nepemMeHHas onpenensieTcs Kak UMs, C KOTOpbIM
MOXeT ObITb CBA3aHO 3HaYeHue, Umn gaxe Kak mecto (location) ons xpaHeHus 3HadYeHuUs.

Urpoeoe none — 370 3apaHee CKOHUIypUpOBaHHASA MJIOLLAAKA C 33JaHUAMU ANS PO-
6orta.

KoHconb akpaHa — 370 crneumanbHOe OKHO NS BbiIBOAA 3HAYEHUI M coobLueHni B Xxoae
BbINOJIHEHNA POOOTOM 3a@aHUI HAa UFPOBOM MoJie.

CTpyKkTypupoBaHue MaTtepuasioB

CopeprkaHune obyyeHus MOXKeET ObITb MPEACTaBIEHO ClledyOLMMUY MOAYISAMMU.
Mopynb 1. 3HakomcTBo ¢ nnatcdopmoin VEXcode VR.

Mogynb 2. Nporpammuposaruve pobota Ha nnarcopme.

Mogynb 3. latumku 1 obpartHas cessb.

Moaynb 4. Peanusaumsa anroputmoB asuxeHus pobora.

Mopynb 5. TBOpYeCKUI NPOEKT.

Mopynb 6. JanbHelwee pa3sutue.

B conepxaHuve 7
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OnucaHue matepuasibHO-TEXHUYECKOU
6a3bl LeHTpa uudpoBoro obpazoBaHusn
neten «IT-ky6»

Insa opranusaummn pabotbl «IT-ky6» B pacrnopsskeHun «O6 yTBep>KAEHUM METOAUYECKUX
PEKOMEHAALMM MO CO3AaHMI0 M (PYHKLMOHUMPOBAHWUIO LEHTPOB UMppoBoro obpaszosaHus
«IT-ky6» ot 12.02.2021 pekomeHayeTcsa cnepytoiee obopyaosaHue naboparopuu:

HOYTOYK — pabouyee MecTo npenogasarens;

paboyee mecTo obyyatouierocs;

YKECTKas, HEOTK/IIOYaeMas KnaBuatypa: Hanvuuve;

pyccKasa packiagka KnaBuaTypbl: Hanuyue;

AvaroHasnb 3KpaHa: He meHee 15,6 alonma;

paspelueHune akpaHa: He MeHee 1920 X 1080 nukcenew;

KOJIMYECTBO AAep npoueccopa: He MeHee 4;

KOJIMYECTBO NOTOKOB: He MeHee 8;

6a3oBas TaKTOBas 4YactoTa npoueccopa: He meHee 1 Iu;

MaKcuMasibHasA TaKToBas YacToTa npoueccopa: He meHee 2,5 [Tu;

Kel-namsATb npoueccopa: He meHee 6 Mbar;

06bEM YCTAHOB/IEHHOW OMepaTUBHOW NamaTu: He MeHee 8 [GanT;

06bEM NoaaepKMBaeMoMn oneparMBHOW NamAaTU (418 BO3MOXKHOCTM PacCLUMPEHUs): He
mMeHee 24 [6awurT;

06bém Hakonutensa SSD: He meHee 240 Gaiir;

BpeMs aBTOHOMHoOW paboTbl OT 6batapeu: He MeHee 6 yacos;

BEC HOYTOYKa C yCTaHOBJ/IEHHbIM aKKyMynsaTopoMm: He 6onee 1,8 kr;

BHelwHU uHTepdenc USB ctaHpgapTa He Huke 3.0: He MeHee TpPéx cBOBOAHDIX;

BHewWwHUM uHTepderc LAN (Mcnonb3oBaHWe nepexogHWKOB He NpeayCMOTPEHO): Hanu-
yue;

Hasnune mMoaynen u uHtepcencos (MCNoNb3OBaHUE NEPEXOLHMKOB He NpesyCMOTPEHO):
VGA, HDMI;

6ecnposopaHas ceasb Wi-Fi: Hannume c nogaepykkon craHgapta IEEE 802.11n unu coepe-
MeHHee;

Beb-Kamepa: Hasimuue;

MaHWNYIATOP Mbillb: HA/IMYKE;

npefyCcTaHOBNEHHAsA OnepaLMoOHHas cucteMa C rpaduyecKMM nosnb3oBaTebCKUM UHTEP-
cdercom, obecneunsatollas paboTy pacnpocTpaHEHHbIX OobpasoBartesibHbIX U obLiecu-
CTEMHbIX NPUIOXKEHUI: HaNN4ue;

MDY, Beb-kamepa, MHTEPAKTUBHbIA MOHOBIOYHbINM AMCIIEN, AMAroHasb 3KpaHa: He Me-
Hee 65 aoiimoB, paspelieHne 3KkpaHa: He meHee 3840 X 2160 nukcenei, obopynosaH-
Hbleé HanosbHOM CTOMKOW.
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Karanor o6opyaoBaHus

®dyHKuuoHan obopyanosaHus

BHewHwuii BUA 060pynoBaHus

BuptyanbHas cpefa nporpamMMupoBaHus pobo-
ToB VEXcode VR.

MNpenHasHayeHa ans oTpabOTKM HABLIKOB
nporpammupoBaHus poboTos B cpefe Scratch
M UCMONb3YeTCA B fasibHEMLIEM NpU Nepexome
Ha A3blKK NporpammupoBanus Python n C++

Po6oTOTEXHMYECKUIA KOHCTPYKTOP C MPOrpaMmu-
pyeMbIM KOHTPOJIIEPOM, KOMIJIEKTOM [aT4yMKOB
1 PecypcHbIM HABOPOM KOMMEKTYIOLWMUX As
pa3paboTKM CIOXKHbIX MEXATPOHHbBIX CUCTEM

1 Mogenen poboTOB A/1a y4acTus B poboToTex-
HUYECKMX COPEBHOBAHUSX.

MpepHasHayeH ans pa3paboTkm MOBUNbHBIX
pOBOTOB M OpraHu3aumu yrnybnéHHom npaxkTu-
Kv nporpamMmmupoBaHus. [porpamMmupyetcs

B pepaktope RobotC kak rpaduyeckumu 6n0-
KaMM, TaK U B TEKCTOBOM pexume. MoxeT usy-
4aTbCs AUCTaHUMOHHO B cpefie «BupTyanbHbie
MUPbI»

VEX V5 npeacrasnset coboit natoe nokoneHue
obpasoBarenbHbIX POBOTOTEXHUYECKUX CUCTEM,
pa3paboTtaHHbiX ¢ 20-1€THUM OMbITOM UCNOJSIb-
30BaHWsA poBOTOTEXHUKM Ans 0ByYeHUa NPUHLM-
nam STEM. SnektpoHuka V5 sBnsetcsa poctyn-
HOM, rMOKOW M MOLLLHOW, B HEW UCMOMb3YOTCA
caMble COBpEMEHHble TeXHOMorMu ansa obecne-
YEHWS COOTBETCTBYIOLLMX pe3y/ibTaTtoB obyye-
HUA.

MexaHunueckas cuctema V5 srnovaet B cebs
YHUBEpPCasbHbIE 3/1IEMEHTbI, KOTOPbIE AeNaloT
NPOEKTUPOBaHWE JOCTYMHbIM A1 HAYMHAIOLLMX
nosb3oBaresfien, B TO Ke BpeMs NpefoCTaBnAs
OMbITHbIM pa3paboTynkam Ge3rpaHnUyYHblie BO3-
MOXXHOCTU NPOEKTUPOBAHUSA

B conepkanue
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nPOrrAMMMUPOBAHHUE POBOTOB

OKoHuyaHue

®dDyHKuMoHan obopyaosaHus

BHewHuii BUA 060pynoBaHus

PoboT-maHunynstop, paspaboTaHHbii U Npo-
ussogumbiit B Poccuun, npenHasHadeH gns
OCBOEHMS LLUKONIbHUKAMK U CTYleHTaMU OCHOB
POBOTOTEXHWUKM M MOAFOTOBKU K BHEAPEHUIO

1 MocC/eayoLeMy UCMOMb30BaHMI0 poboToB

B NPOMbILLIEHHOM NPOU3BOACTBE.

B kauecTBe ynpaensiowero KoHTponnepa
npumeHseTcs Arduino-coBMecTtumas nnara,
OT/IMYHO 3apeKoMeHaoBaBLIas cebs B NIMHENKe
obpasoBarenbHbix HA6OPOB AJ1A CTapLIero
LKonbHOro Bo3pacrta. bnarogaps takomy
noaxoay AOCTUraeTca MeToaMyecKas 1 npo-
rpamMMHas COBMECTMMOCTb C LUMPOKO pacnpo-
ctpaHéHHbiM 1O mBlock. OHo obnapaet yHu-
KasibHbIMK 0COBEHHOCTAMM, MO3BONSAIOLLUMM
NPOAyKTMBHO paboTtatb C 06pa3oBaTe/bHbIM
poboToTexHUYeckuM obopynosaHueM. [JaHHoe
MO ocHosaHo Ha Scratch, Ho nogaepskusaet
¥ NporpamMmMupoBaHue Ha sisbike C, 4To cyule-
CTBEHHO paCLUMPSAET BO3PACTHbIE PAMKKW 418
06yHaloLWMXCA, MHTEPECYIOLLMXCA NPOrpaMmu-
poBaHuWeM poboToB

Cepus Lego Mindstorms EV3 paspabotaHa
crneuuansHo ans obyyeHus aetern poboToTeXHM-
Ke B o6pa3oBaresibHbiX OpraHM3aumsaXx, a TakKe
€CTeCTBeHHbIM HayKaM — (hM3uKe, MaTeMaTuKe,
nHdopMaTHKe U TEXHONOTUK.

OcHoBy Habopa cocTaB/isieT MUKPOKOMMbIOTEP
Mindstorms EV3 c rpacduruyeckum gucnneem

¥ nopTamu Ans nogkoveHus garunkos. Cepa-
uem Habopa sBnseTcs NPorpaMmMUpyeMmbii
MUKpoKkoMmnbioTep EV3, ¢ nomoupbio Kotoporo
MO>HO ynpaensaTb po6OTOM, KOHTPOMPOBATbL
paboTy MOTOPOB M AATYMKOB, A TaKXKe Mosyyarb
JaHHble Ha KOMMNblOTep NOCPEACTBOM NMPOTOKO-
nos Bluetooth n Wi-Fi.

Ha6opbl Lego Mindstorms EV3 o6nagatot
BbICOKMM y4e6HbIM NOTEHLMANOM U MOTYT ObiTb
MCMOMb30BaHbI NPU 06yYEHUU BONBLUMHCTBY
NnpeiMeTOB eCTeCTBEHHO-HAY4YHOro LMKNa

A8 noeblweHus 3chdeKTMBHOCTU yuebHoro
npouecca

10

B conepkanue




NMPOrPAMMUPOBAHUE POBOTOB OBPA3OBAHWSA AETEM «IT-KYB»

2

as |

CETb LEHTPOB LU®POBOIO I =
/

B uvHdorpadumke, npuBeaEHHON HUXKe, NpeACTaBeH BPEMEHHOW psAL NOCNeLOBaTe/IbHOro
OCBOEHMSA NPOrpaMMUpPOBaHUs POHOTOB OT Ha4YaNbHOMO YPOBHS C MOMOLLbIO BUPTYanbHOro po-
60Ta 0o 6oniee CNOXKHbIX YPOBHEH — C nomouubto dusnyeckux pobortos VEX vnm um nonob-
HbIX.

Undorpadumka 1. YpoBHu oCBOEHMSA NPOrpaMMUMpoOBaH1s poboTos

B conepxaHuve 1
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CETb LEHTPOB LU®POBOIO

OBPA3OBAHMSA OETEM «IT-KYE» NMPOrPAMMUPOBAHUE POBOTOB

NpumepHas pabouas nporpamma
AJ1A opraHu3auum padoTbl

NMnaHupyeMble pe3synbraTbl OCBOEHUA NPOrpaMmbl 00yYalOLWMMHUCH

JInyHocTHbIE pe3ynbraTtbl:

* OCMbIC/IEHWE MOTUBOB CBOUX AEUCTBMI NPU BbINONHEHWU 3a4aHWUM C XKM3HEHHbBIMU CUTYa-
LMAMMU;

* Hayano npodeccuoHanbHOro camoonpenenieHns, 03HaKoMieHMe C MUpoM npodeccu,
CBSA3aHHbIX C MH(POPMALMOHHBIMU U KOMMYHWUKALMOHHBIMWU TEXHONIOTUSIMU.

MeTan peaAMEeTHbI€ pe3yJibTaTbl

|l. TexHonorMyecKkM KOMNOHEHT

PerynatusHbie YY/:

* 0cBOeHMe cnocobos peleHns NpPobieM TBOPUECKOrO XapaKTepa B }KU3HEHHbIX CUTYaLMSX;

* (opmMrpoBaHMe YMEHMI CTaBUTb LieSib — CO3AaHue TBOpYEeCKoM paboTbl, NiaHWpoBaHWe
LOCTUXKEHUSA 3TOM LeSIM, CO3aaHWe BCroMOorarTesibHblIX 3CKM30B B npoLecce paboTbl;

* OLEHWBaHWEe UTOrOBOro TBOPYECKOro NpoAyKTa U COOTHECEeHWe ero C M3HavasbHbIM 3a-
MbIC/IOM, BbINOSIHEHWE MO HEOOXOAUMOCTH KoppeKLUmn NMbo npoayKTa, NMbo 3ambicna.

Mo3HaBaTtenbHblie YY:

* MOWCK MH(OpPMaLMKU B UHAMBUAYANIbHBIX MHPOPMALMOHHBIX apXMBax ydallerocsi, MHgop-
MaLMOHHOW cpeae obpasoBaTefibHOW OpraHusauuu, B deaepasbHbiX XpaHWIULLAX WH-
dbopMaLmOHHbIX 0bpasoBaTe/ibHbIX PECYPCOB;

* MCMNONb30BaHWe CPeAcTB MH(POPMALMOHHBIX U KOMMYHUKALMOHHbBIX TEXHONOMMI ANs pe-
LUEHMA KOMMYHWKaTMBHbIX, MO3HABATE/IbHbIX U TBOPYECKUX 3a4au.

KommyHukaTtusHbie YY:

* MOAroTOBKA BbICTYMN/IEHUS;

* OBflafileHME OMbITOM MEX/IMYHOCTHOW KOMMYHUKauMK (paboTa B rpynnax, BbICTynieHue C
COOBLLEHUAMU U T. A.).

Il. Jloruko-anropuTMU4YECKMA KOMMOHEHT

PerynatusHbie YY/1:
* NNaHMpoBaHMe NOC/Ie[OBaTE/IbHOCTH LLAroB airopUTMa A1 [OCTUXKEHUSA Lenu;
* MOMUCK OLMBOK B NnaHe A4eNCTBUA U BHECEHUE B HErO U3MEHEHUH.

Mo3HaBaTtenbHblie YY:

* MogenuvpoBaHue — npeobpasoBaHue OObeKTa M3 YyBCTBEHHOWM (hOPMbl B MOAENb, rae
BblAE/NEeHbI CYLLLECTBEHHbIE XapaKTEPUCTUKH;

* aHanun3 06BLEKTOB C Lie/blo BblAeeHWUs NPU3HAKOB (CyLLECTBEHHbIX, HECYLLLECTBEHHDIX);

* CWHTE3 — COCTaBJIEHME LIENIOro U3 YacTeM, B TOM YUC/Ie CAMOCTOATE/IbHOE JOCTPauBaHue
C BOCMNOJIHEHWEM HEAOCTAOLLMX KOMMOHEHTOB;

* yCTaHOBJ/IEHUE NPUYUHHO-CNEACTBEHHbIX CBA3EW;

* MOCTPOEHUE NOrMYECKOM Lenu paccyaeHun.

KommyHukaTtusHbie YY:

* aprymMeHTMpoBaHWe CBOEM TOYKW 3PEHUS Ha BbIGOP CMOCOOOB peLleHUst NOCTaBEHHOM
3apauv;

* BbiCNyLwMBaHWe cobecenHUKa U BefeHWe auanora.
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NpenmeTHble pe3ynbraThl

Mopaynb 1. 3HakomcTBO € nnardopmoun VEXcode VR

B pesynbrare uaydeHus AaHHOrO MOAYNS yYalmecsa LOKHbI:

3HaMb: Ha3BaHWA Pa3/IMYHbIX KOMMOHEHTOB poboTa M NiatopMbl: KOHTPoIep (cneuunanu-
3UPOBaHHbI MUKPOKOMIbIOTEP); UCTIONTHUTEIbHbIE YCTPOMCTBA — MOTOP, KOMECa, Nepo, 3/eK-
TPOMAarHuT; AaT4YMKK1 LBETa, PACCTOAHUSA, MECTOMOJIOXKEHUS, KACaHUSA; NaHesb yNpaBieHus, pa-
Kypcbl HabnogeHus pobota; nporpamMMHble 6/10KM MO pasgenam; BUAbl MrpoBbIX nosen (nno-
LLAAOK); KHOMKK yNpaeneHus;

ymeme: NporpaMMupoBarb ynpassieHMe pobOTOM; MCMONb30BaTb AATYMKK A/ OpraHv3a-
LMK 0OpATHOM CBA3U M yrpaBieHns poOOTOM; COXPaHATb M 3arpy»aTb MPOEKT.

Mopaynsb 2. NMporpammupoBaHue poboTta Ha nnardopme

B pesynbrare M3ydeHus gaHHOro MoAyns yyalmecs LOSKHbI:

3HaMb: MaTeMaTUyecKue U Normyeckue oneparopbl; 6/10KM BbiBOAA MHGPOPMaLMK B OKHO
BbIBOAA;

ymeme: NPUMEHATb Ha MPaKTUKE JIOrMYECKMe U MateMaTMyeckue onepauumu; UCrnosb3osarb
6110KkM ansa paboTbl C OKHOM BblBOJA; COCTAB/IATb C MOMOLLbIO 6/IOKOB MareMaTtuyeckue Bbipa-
XeHus.

Mopaynb 3. latuuku u obpatHas cBaA3b

B pe3ynbrate M3yyeHns gaHHOro Moayns yyalnecs OOJIKHbI:

3HaMb: NPUHUMMbI PabOTbl AATYMKOB; BMIOKM yrpaBaeHUs 4aT4MKaMKU; BO3SMOXKHOCTH AaTum-
KOB;

yMeme: UCMONb30BaTb LMKIIbl U BETBIEHUS ANA peannsaunn CUCTEMbl NPUHATUA peLLeHuUi;
pewarb 3agavy «J1abuprHT».

Moaynb 4. Peanusauusa anropuTrmMoB ABUXKEeHUA poboTa

B pe3ynbrate M3yyeHWs aHHOrO MOAYNSA yHaLlLMecs AOIKHbI:

3Hame: ycnoBHbIM onepartop if /else; umkn while; noHaTue wara umMkna;

ymemo: MPUMEHATb Ha NPAKTUKE LMK/bl U BETBNIEHUS; UCMOMb30BaTh LUMK/bI U BETBIEHUA
ONS pelleHns MaTeMaTMYecKWUX 3agad; MCMosb30BaTh LMK/bI ANA 0O0be3aa MoBTOPAIOLMXCS
TPaeKTOPUH.

Mopaynb 5. TBopuyeckuu npoeKTr

Mpu BbINOMHEHWM TBOPYECKMX MPOEKTHbIX 3aAaHui ydyawmecs 6yayT paspabartbiearb CBOM
cobctBeHHble nporpaMMmbl. [TpoeKTHble 3aHATMS MOrYT NPOBOAMTLCA YYMTENEM HayanbHbIX
K/1aCCOB, YYUTENIEM TEXHOIOMMMU UK YuuTeNleM HPOPMATHKM.

MepeueHb ncnonbayemMoro 06opyAoBaHUA M MaTepranos: paboyee MeCTO A5 paboTbl C KOM-
nbtotepom; komnbtotep ¢ OC Windows v Bbixogom B HTEepHeT; paboyas TeTpaap yyeHHKa.

Mopaynb 6. lanbHelwee pasBuTue

Mpw BbINONHEHWM 3aaa4 yyalmecs 6yayT paspabarbiBaTtb CBOM COBCTBEHHbIE MPOrPamMbl.
[NpoeKTHble 3aHATUA MOTYT NPOBOAMUTLCS YYUTENEM HaYasIbHbIX K1aCCOB, Y4YUTEIEM TEXHONOMMHU
WU yuutenem UHdopmaTmku.

MepeueHb ncnonbsyemoro 06opyaoBaHUa M Matepranos: paboyee MecTo s paboTbl C KOM-
nbtotepom; Komnbtotep ¢ OC Windows v Bbixogom B MHTepHeT; pabouas TeTpagp y4eHuKa.
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CopeprxaHue n hopma opraHU3aLUM YHeOHbIX 3aHATUM

PekomeHayembiii xon ypoka

BcrynutenbHas 6ecepa

BctynutenbHaa 6ecepa NpoBOAMTCA C LEJbIO OCBEXMUTb B MaMATH YHaLLMXCA HAKOMIEHHble
3HaHMA U CNocobbl yuebHbIX AeNCTBUM, aKTyanmM3nposarb ux. Kpome toro, Heo6xoaMMO NcMxo-
JIOrMYECKM NOArOTOBUTL YHALLMXCS: COCPEAOTOUUTb UX BHUMAHWE Ha NpeacTosLEen AeATeNbHO-
CTH, CTUMYNIMPOBATb MHTEPEC K YpoKy. B xope Geceppl yyawimecs BOCNpPOU3BOASAT M3BECTHbIE
MM 3HaHMWS, OCO3HAIOT UX, 06006LWAOT (haKTbl, CBA3bLIBAIOT MNOJyYEHHbIE paHEe 3HAHUS C HOBbI-
MW YCJIOBUSIMM, C HOBbIMU JAHHBIMU U T. A.

B npouecce aktyanusauuu unu B pesynbrate Heé€ cnefyet NoABECTU yYalUMXCA K OCO3Ha-
HUIO NPobBNeMHON cuTyauun U opMynMpoBaHuUio nNpobnembl. JTan akTyanuMsauuu AOSIKEH
MOArOTOBUTDL YYALLEroCs K OCYLLECTB/IEHUIO CAMOCTOATENIbHOW y4eOHOW AeATeNbHOCTH.

MDopmynupoBaHue TeMbI

Mpu hopMynMpoBaHUM TeMbI CrieayeT 0bpaTUTb BHUMaHWE YYaLMXCSA HA HEAOCTAaTOYHOCTb
opmynupoBok TMna «[latuMk», NOCKONbKY MpU U3Yy4EeHUU MoAySier CTaBUTCA 3ajadva yMeTb
pasnnMyatb BUAbI AATYMKOB MO NPUHLMNY AENCTBUSA.

TpeHupoBo4HOe ynpa>kHeHue

BHauane yyawmmcs npegnaratotca NnpocTble 3a4ad4v, OCHOBHOM LIesIblo KOTOPbIX ABNAETCS
BbipaboTKa 6a30BbIX HABbIKOB, TAKMX KaK COCTaB/IEHUE C/IOBECHbIX OMMCAHMKM NOoCneaoBaTesib-
HOCTeW AeWCTBMIM poboTa, 3HAKOMCTBO C DyHKUMAMM BIOKOB yrnpaBsioLLel NporpaMmbl, oc-
HOBaMM cOCTaBneHUa 6NOK-CXeM, NPOCTbIMU YNPaBAAIOWMUMU NPOrpamMMamMiu.

Ha atom 3tane npegnonaraetcsa rpynnoeoe obcyxaeHue 3agadv U cnocoba eé pelueHus,
BO3MOXHA [leMOHCTpaumsa hparMeHToB NporpaMMbl Ha MHTEPAKTUBHOW JOCKe.

TpeHUpoBOUHbIE ynpakHEHUA yA0OHO BbIMOMHATL [0 TOro, Kak pelleHa OCHOBHAas 3ajada
M3 UrPOBOro Mons.

Mocne BcTynutenbHomn 6eceapl M hOPMyIMPOBAHUA TEMbI YpOKa CrieflyeT cpasy NpUCTynuTb
K pabote ¢ nnardopmoin. HeobxoaMMo HayuWTb ydalLMXCA BECTU COMPOBOAMTESIbHYIO [OKY-
MeHTauuto B paboyem Gn0OKHOTE, B OyaylieM oHuM OyayT paboTarb C MHXKEHEPHOMN TeTpaabto.
B pabouem 6/10KHOTE OHM MOFYT 3anucbiBaTb aifOPUTMbI, NPUMEPbI NPOrpaMMm, BaXkKHble AaH-
Hble.

Yyalumecs BOMKHbI 3HaTb, YTO MPOrpaMMe HYXXHO NMPUCBOUTb UMSt U COXPAHUTbL ero Ha KOM-
MbloTepe B nanke Ans npoektos. PaboTy 3a komnbioTepoM ¢ nnaropmMon HeobxoamMmo opra-
HW30BaTb MHAWBUAYAJIbHO.

CamocrosatenbHas pabora

B xope camoctosTenbHolM paboThl yyalwMMcs npeanaraetca co3gatb 6onee CNOoXKHYo
yrnpasnsioLLylo nporpaMmy Ha 6ase nonyyeHHbix paHee 3HaHuW. [na Toro ytobbl yyalimecs
yCrneLwHO CNPaBUINCh C 3TUM BUAOM AEATENIbHOCTH, B MHXXEHEPHOMN TeTpaau NpMBOAATCA BCMNO-
MorartesibHble YNpayKHEHUSA U NMOACKA3KM, C KOTOPbIMM yyalumecs paboTaloT CaMOCTOATENbHO.

MNopBeneHue ntoros

B koHUe KaXkaoro ypoka nosiesHo eLé pas nporoBapvBaTtbh Ha3BaHWS HOBbIX MPOrPaMMHbIX
6I0KOB, UCMOSTHUTESIbHBIX YCTPOWCTB M AAaTYMKOB, UCMOJIb30BAHHbIX MPU BbIMNOMHEHUW PabOThI.
Takxe cnenyeT BbIGOPOYHO NMPOBEPATb BbINOJHEHUE 3aAaHWI B paboyei TeTpaam yyalmxcs.

Yuutenb npeasapuTenbHO 3HAKOMUTCA € paboTtaMu yyawmxcs v Bbibupaet 2—3 pabotbl Ans
aeMoHcTpaumu knaccy. OcHoBHas 3agada npocmotpa paboT BceM Knaccom — oTtpaborarb Ha-
BblK NPeACTaBfeHUs M 3alMTbl CBOEro NPOEKTa, a TakKe cchopMUpoBaTb yMeHWe obCyKaaTb
M KPUTHUYECKM OLleHMBaTb paboTy apyr apyra.
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MnaHbl yuebHbIX 3aHATUN

Ypok 1

YpoBeHb 06pa3zoBaHUA: OCHOBHOE obLLee.

MpepmeT: nHdopmarrka (pazgen «PobototexHuKay).

Knacc: 5—7.

YpoBeHb usyueHus (6asosbii): Mogynb 1. 3HakomcTeo ¢ nnarcdopmoit VEXcode VR.

Tema ypoka: OcHoBHble dparmeHTbl WHTepdenca nnatgopmbl VEXcode VR. lMNaHenb
ynpasneHus, 6/10KM NporpaMMmsbl, OaTYMKK, UrpoOBas M/oLWaaKa, 3KpaH OAaTYMKOB M NepeMeH-
HbIX, KHOMKW yrnpaBieHus.

Tun ypoka: KOMOUHMPOBAHHbIN.

Llenb ypoka: o3HakoMuTb yyawmxcs ¢ nnatcopmon VEXcode VR.

Bpema peanusauuu: 1 akagemmyeckui yac.

O6opynoBaHue U maTtepuanbl: KOMMbIOTEPbI C BbixoaoM B MHTepHeT.

Xopn ypoka

dtan l. MNocraHoBKa Lenu u 3apay ypoka, MOTUBALMA K Y4eOHOW AeATeNbHOCTH
(15 muH)

LeatenbHOCTb yunTensa: OObACHSAET HOBbIM MaTtepuan C AeMOHCTpauuen naatgopmbl
VEXcode VR (http: / /vr.vex.com), €€ UHCTPYMEHTOB U (hPYHKLMOHAIbHbBIX BO3MOXHOCTEN.

Mnatdopma VEXcode VR obneryaet npouecc nsydeHns MHMOOPMATUKU U POBOTOTEXHUKMH,
OHa MO3BONSAET YyYallMMCA KoaupoBaTb BUpTyasnbHoro poborta, Haxomasch B nobom mecte
U nporpammupys B cpege 6nouHoro koguposanus. Mnardopma VEXcode VR ocHosaHa Ha
VEXcode, ToM e uHTepdeiice NporpaMMUMpOBaHUs, KOTOPbIM MCnonb3yeTtca ans poborortex-
Huyeckux nnatgopm VEX 123, GO, 1Q n V5.

Mokaszatb yanob6cteo VEXcode VR ans pasnuyHbix obpasoBartesibHbiX OpraH13aumi.

Mnardopma VEXcode VR noseonset yyawmmcs oborarutb OnbIT UCMOSIb30BAHUA KOMIMbIO-
TEPHbIX HAyK Moc/fie TOro, Kak OHW OTKpbinuM ans cebsa nporpammupoBaHue B cpefe Scratch
1 Nprvobpenu azapTt paboTbl C pasnnyHbIMK annaparHbiMu naargopmamu. VEXcode VR noseo-
NSAET yyalMMca NpooKaTb 3aHMMaTbCs POOOTOTEXHUKOM, AAXKe eC/iM NOBIM30CTU HET hr3n-
yeckoro pobora.

Kpome Toro, VEXcode VR conepkuT yHKLMKU, NPU3BaHHbIE MOMOYb B OCBOEHWM NpOorpam-
MupoBaHua v caenarb STEM u vHdopmMaTuKy fOCTYMHbIMU A5 GOMbLIEro YMCNa Y4YaLLMXCS.
O™ byHKUMKM BKJIIOYAIOT NPOCTOTY WMCMONb30BaHMA, MIHOBEHHYIO OBpaTHYIO CBA3b, BO3MOXK-
HOCTb caenarb obydyeHue HamAAHbIM M MOMOYb C Pa3/IMYHLIMU BUAAMW TBOPYECKOW AeATeNb-
HOCTU B Knacce.

PaccmotpeTb 6onee noapobHO HEKOTOPbIE YKa3aHHble yHKLMK U 0COBEHHOCTM nnaTtdop-
mbl VEXcode VR.

MNMpocToTa ucnonb3oBaHus

VEXcode VR Ha 100 % ocHoBaHa Ha BeG-TEXHOOrUAX, MO3TOMY 3amnyCTUTb niarhopmy
o4yeHb npocTo. [Nonb3oBarenbckuii MHTEPGENC ynpoLlaeT HaBurauuio (KoMaHbl pasfenieHbl Ha
Kateropuu), noctpoeH 6e3 “cnonb3oBaHusa H6OMLLIOIO Crvcka KoMaHa B MeHio. KomaHgp! Tak-
Y€ UMeloT LBETOBYIO KOAMPOBKY, NMO3TOMY NOJIb30OBAaTE/IM MOFYT JIEFKO HaxOAuTb CBA3aHHble
6nokun. Obnactb NnporpaMMUpPOBaHUA BCEraa BUAHA, NPUINaLlas TeM CaMbiM yHaLLMXCA HavaTb
nporpammuposarue. VEXcode VR wucnosnb3yeT rotoBbix pobGOTOB M KOMaHAbl TPAHCMUCCUK
(puc. 1). 310 Nno3BonseT Nob3oBaTeNsAM yNpaensATb CBOMM BUPTYasbHbIM POHOTOM 3a CUMTaH-
Hble CEKYHZbI.

B conepxaHuve 17




CETb LEHTPOB LUM®POBOIO

OBPA3OBAHMS AETEM «IT-KYB» NMPOrPAMMUPOBAHUE POBOTOB

Yoacaiocs TpancMuccHn
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Puc. 1. bnok komaHg TpaHcMmuccua

Po6or VEX VR (nanee — VR-po6oT) OcCHalLéH AaTyMKamu, 3/eMeHTaMu yrpaBieHus W
MHOXeCTBOM (usmndecknx dyHkumii. B VEXcode VR npencraeneH Tonbko oauH poboT, 1M oH
y)Xe 3apaHee HacTpoeH. JTO yCTpaHseT HeoBXOAMMOCTb B HACTPOWKE KOHMMrypaummn pobora
WNK 3apaHee onpeaenéHHoro wabnoHa npoekra.

MrHoBeHHas obpaTHas cBA3b

VEXcode VR ctumynupyet nposefeHne pobOTOTEXHUYECKUX 3KCnepuMeHToB M urp. Korga
yuyalimecs 3anycKatoT NPOEKT, OHWM MOryT cpasy yBMAETb, NPOU3BEN NU MX poboT Kenaemoe
aencTeume. Yuutens nerko KOHTponmpytoT ycnexu yyawmxcs. Mpoekrt 8 VEXcode VR ecerga 6y-
AeT paboTtaTb OAMHAKOBO (3TO He BCeraa NPOUCXOAMT MPU MaHUNYNAUMAX C PU3MYECKUM pobo-
ToMm). B cBOlO ouepenb, 3TO NMO3BONAET YYUTENAM U YYALLUMMCS COCPELOTOYUTLCA Ha JIorMKe

NPOrpaMMMpOBaHus, a He Ha u3nke poboTa MM Ha WIPOBOM roJie, Ha KOTOpoM paboTaert
pobor.
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Urposoe none (nnowaaka) VEXcode VR

VR-po6oT BCerga HauMHaET BbINOIHEHWE MPOrpaMMbl C OAHOW M TOM e To4YKU. Yuyalumecs
mMoryT nobaenatb 6510k BO BpeMsi paboTbl CBOEro MpoeKTa, OCTaHaB/MBaTb MPOEKT B /06O
MOMEHT U Mnepes3arpyaTb CBOIO BUMPTYasibHYIO MAOLWAAKY OOHMM LLENYKOM MbiwK. bnoku, He
NOAK/MOYEHHbBIE K OCHOBHOMY CKPUNTY, MPOCTO UFHOPUPYIOTCA NPUY 3anycke NpoeKTa.

B VEXcode VR owwnbok HeT. Yuyalumecs MoryT coeeplLuarb JIorMyeckue OLMOKK Npy KoaMpoBa-
HWUK, HO OHM He ByayT pa3oyapoBaHbl TEM, YTO UX MPOEKTbI HE KOMMUIMPYIOTCA W He 3aryCKakoTCA.

CnocobHoctb VEXcode VR obecneunBatb MrHOBEHHYIO 0OpaTHytO CBA3b M MpOCTOTa MC-
NONb30BaHUA MO3BONAIOT YYaLUMMCA YYUTbCS B MPOLECCE HaMWCaHWs Kopa, Cco3faBaTb Kop,
C MOMOLLbIO HEBObLINX PpParMeHTOB, NOCTeNeHHO (hOPMUPYS OKOHYATENbHbIM BapUaHT Npo-
rpamMmbl (ckpunTa).

O6yuyeHune cTano HarNAAHbLIM

OkHo «Urposoe none» B VEXcode VR (puc. 2) conep>kut npubopHyio HOPMaLMOHHYIO na-
Hesb, Ha KOTOpOW oTobpaykaroTca Bce AaHHble aatymkos oT VR-pobora (puc. 3). Kaxabii pas,
Korga pabotaet VR-poborT, yualimecs MoryT BuaeTb 0OOHOBNEHWE AAHHbIX AATYMKA B pEXXMME pe-
a/IbHOrO BpeMeHHU, nosyyast MHOPMaLMIO O TOM, KaK 3TW AaHHbIe MOTYT ObITb UCMOMb30BaHbI.

Eapira © pansaTsini
MERTA § aalaiing

ExpTa 5o TEOpUBLTED o
Headding Rotation mfum nafuspusT L“" ':"Il;m Bumper Distance

NaSupimT
= Dpmeas e cnnd nabapituT
M pamaiydeme gy
TP BaDn DO TH PN SR
Palyrwirand Hissd
Tpmeldtirp a0 PRIPYLLEHAE JanEE
Dl THE KOPRYSR0T0 pada
Tpectnpomps aps
1 O s i
Enceded Message

Hidrbsan Pined Art

Puc. 2. Vrposoe norse ¢ BbINaAaoLLMM MEHIO BbIBopa MrpoBoOro nons

Buibepwre wrposoe none

PACIHWPMTL CNPATATE AKTHBHOCTH ZAKPHITE

Froint Dowainy Location

Eye Eve Lacation Angle Burmper Diztance

Heading Ruotation

Object! False Ohbject! Falee X! -900 mm
Catar: Mane Catar: Mane ¥ -B00 mm

Lefi: False

Right: False 1845 mm

i

Puc. 3. lMpubopHas naHesb c NoKasaHUAMU AATYMKOB
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VEXcode VR Take Bblaenser 3e/€HbIM KOHTYPOM BbIMOJIHAEMble BIOKM B npoekTe. JT1a
yHKUMA NO3BONSET yyawmMmcs Habnogatb 3a XO4OM BbiNONHEHUA cBoMX npoekToe. Koraa
npoekt VEXcode VR 3anyuieH, BbinonHAeMbli BNIOK OKPY>KEH CBETALLEMCA 3€1EHON PaMKOM.
JT1a obparHas cBA3b NO3BOMIAET yHaLLUMMCA MNOHATb, NoyeMy VR-pobOT BbiNnonHAET onpeaenéx-
Hbl MaHEBP. ITW AaHHble B peasibHOM BPEMEHU BMECTE C BblAe/IeHUEM BbIMOIHEHHbIX B/10KOB
MOTrYT NOMOYb 0BYHaIOLLMMCA NOHATb, KaK POBOT NPUHMMAET peLueHue, CAenartbh 3TOT npouecc
60/1ee 3aMeTHbIM Y KOHKPETHbIM.

VEXcode VR Takke nomoraer opraH1M3oBaTb AUCTaHUMOHHYO paboTy. Bo Bcex atux (v He
Tonbko) cutyaumax VEXcode VR moxkeT ctatb OTIMYHBIM fononHeHWEM ans hu3nyecknx pobo-
TOB.

CnpaBoyHuUK!

Ynpaenenue VR-po6otom

VR-pob6ot umeeT crnepytoLime sneMeHTbI yripaBiaeHus.

+ TpaHcMMCCHA C TMPOCKOMNOM: BKJItouaeT Kateropuio 6nokoe TpaHcMmuccus e Habo-
pe uHctpymeHtoB VEXcode VR.

* DyHKUMA «pUCOBAHME NEPOM», MO3BOJIAOLLAA pa3MeLlatb nepo Beepx (4Tobbl He
pUCOBATb) UM BHU3 (oA PUCOBaHUSA).

* JNEeKTPOMarHuT gns NOAHATUS OUCKOB C META/NIMYECKUMU CEPAEYHUKAMM.

®dusunueckune xapakrepuctuku VR-pobora

* VR-pob6ot obnapaet cnepyolwmmm usaMHeCcKUMK XapakTeprucTMKamu.

» HNnametp konéc — 50 mm.

* KonecHas 6asa (pacctosHve Mexay LEeHTPOM nepenHero Kosjeca M LEeHTPOM 3a-
JHero Koneca) — npumepHo 50,8 mm.

* [OnvHa VR-pobota — 133 mm.

Datunku VR-pobora
» VR-po6oT ocHaléH cneayowmmm gatumkamu (puc. 4).

rnpucmn H JATI9HEK
Mepo NOIHOHOHHDOEAHHHA

INeRTPOMATHHT h '

T

HepeanL AATHHK

Jatank usera 4 xoaeca AHAMETPOM

o - 5 OBeTa H JAT9HEK
HIAHE 0 »mt pPACCTOAHHS .
Toasel asveny Jepnrii gaTank
KacaHHA

KacaHHA
Puc. 4. KoHdurypauums gatumkos VR-pobota
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* MotopHble 3HKOAEpSbI € yrnom noesopota 360° Ha obopoT Kosneca.

* lNepepHuit gatumk (coHap) Takxke AeMCTBYET KaK AaT4MK PACCTOSHUA U BO3BpaLLaeT
paccTosHue 40 0OHapy>KEHHOro obbeKTa B MUIIMMETPAX U AtoMMax.

* [MpOCKOMNWYECKUI [ATUYMK, BCTPOEHHbIM B TPAHCMUCCHIO (MO YacoBOM CTpesike Mo-
NOXXWUTENbHbIN).

Bug ceepxy Ha VR-pobora (puc. 5).

188°

Puc. 5. Hanpasnenus kypca VR-poborta, 3apaBaembie 61okom Kypc

+ [lBa partuvka upeTa: oamH obpalléH Brnepén, a Apyron — BHU3. ITW OATYMKKU MOTYT
onpepensATb Hanuune obbekta. Eciiv obbekT ecTb, AaTuMK TakKe MOXKET onpeae-
NATb UBET (KpacHbIN, 3eNEHbIM, CUHUK, HET).

» [laTyMK MecTononoXeHus, KOTOPbIM CYMTbIBAET KoopauHartel (X, Y) oT ueHTpanbHou
noBopoTHoM Touku VR-poborTa.

[eaTenbHOCTb yHaLLUMXCA: U3y4aloT HOBbIM MaTtepuall, CyLatoT 0ObACHEHUS yunTens, 3aaa-
0T BOMNPOCbI.

dtan Il. Aktyanusauunsa 3HaHui 1 npobHoe yuebHoe pencteue (15 MuH)

[eAatenbHOCTb yunTena: npegnaraert yyawmmMcs Noj ero KOHTPOJIEM BbINOJIHUTL HEKOTOPbIE
3apanus Ha nnatcopme VEXcode VR.

3aganune 1. 3anporpamMmuposarb poborta Ha ABUKeHUWe Briepén U Hasag. bnok nporpamm
TpaHcMuccus.

3apaHue 2. 3anporpamMmupoBath poboTta Ha ABUXKEHWE Ha OrnpefenéHHoe paccTosiHue.
Bnok nporpamm TpaHcMuccusa.

3aganue 3. 3anporpammuposatb poboTa Ha MOBOPOTHI B rpagycax M no Kypcy. bnok npo-
rpamm TpaHCcMUCCUA.

3apanue 4. [TpoBepwrTb 3arpysKy pasnyHbIX UFPOBbIX NONEN.

[eAaTenbHOCTb yyalMXca: CaMOCTOATENbHO BbINOMHAIOT MPEeaoXKeHHbIe 3aJaHus.
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Jran lll. MoBTOopeHue HoBOro marepuana (5 MuH)

[eatenbHOCTb yuuTens: KpaTtKko NOBTOPSET HOBbIM Matepuan: poboTbl, AaT4MKKU, CKPUMTDI,
urpoeble nons. BmecTe ¢ yyawmmucsa obcyxaaet, Kak 3acTaBuTb poboTa ABUraTbCs, NOBOPaYU-
BaTb.

[eAtenbHOCTb yyalmMxcsa: AEMOHCTPUPYIOT, Kak YCBOWWM Matepuarn.

Jtan IV. NMpoBepKa noHMMaHUA U NepBUYHOe 3aKpensieHue (5 MuH)
[esatenbHoCTb yuntens: 3afaét cneayioLLme BONpoCh! y4almMMmcs.

[ns yero Hy>kHa nporpamma VEXcode VR?

Y10 Takoe [AaTuYMKK U AN1S 4ero OHW HYXKHbI?

[esatenbHOCTb yHalmxcsa: oTBevatoT Ha NpeasioXKeHHbIe BONpPOChI.

Jtan V. UHdopmauus o goMallHEeM 3a4aHUU, UHCTPYKTAX MO €ro BbiMOJIHEHUIO
(3 MuH)

LeatenbHoCTb yunTens: coobluaer yyawmmcs goMallHee 3aAaHue.

3apanue 1. 3avTtn Ha nnatdopmy VEXcode VR.

3ananue 2. Hanucatb nporpammy asuxenns VR-pobora Bnepén n Hazag Ha 1000 mm (ogHa
Knetka nons pasHa 200 mm).

3apanue 3*. Hanucatb nporpammy gsuxkenus VR-pobota no nepumeTtpy MrpoBoro nosns
(keappar). Pucoeatb kBagpar Bo BpeMs ABUXKEHUSA CO CTOPOHaMM pa3Horo ueeta. [1ns pucoea-
HUA POBOT AOMKEH BbINOMHUTL KOMaHAbl OnycTuTb nepo v MoaHAaTL nepo.

[eAatenbHOCTb yyalmMxca: 3aat0T YTOYHSAIOLLME BOMPOCHI O BbINOHEHUW AOMALLHErO 3a4a-
HUA.

Jtan VI. Pebnekcusa peatenbHoOCTHU Ha ypoke (2 MUH)

[eatenbHOCTb yunTens: cnpawimnBaeT yqawmxcs ob ux BnevarieHusax oT ypokKa, Y4To noHpa-
BUJIOCb, YTO OCTaNIOCh HEMOHATHBIM.

[leATenbHOCTb yyallMXcsa: OTBEYAIOT Ha BOMPOCh! yYUTeNs.

AupakTuyeckne marepuansi

1. Mnardopma nporpammuposanus pobotoe VEXCode VR [anektpoHHbii pecypc] // URL:
https: / /vr.vex.com (gata obpaweHnus: 15.04.2021).

2. Undopmatrka. YpoeeHb 1 «bnokun» [anektpoHHbint pecypc] // URL: https: / /education.
vex.com /stemlabs /cs /computer-science-level-1-blocks (nara obpauiequs: 15.04.2021).

3. OdbmumanbHbIi canT cpeapl nporpammupoBaHus Scratch [anekTpoHHbiv pecypc] // URL:
https:/ /scratch.mit.edu/ (narta obpauwenus: 15.04.2021).

Ypoku 2—-3

YpoeeHb 06pa3oBaHuA: 0OCHOBHOE obLiee.

MpepmeT: uHdopmatrka (pasgen «PobototexHuKa).

Knacc: 5—7.

YpoBeHb usyueHus (6asosbii): Mogynb 1. 3HakomcTeo ¢ nnaropmoit VEXcode VR.

Tema ypoka: Co3pgaHve npocrernx nporpamMmm (CKpMnNTOB), COXpaHEHUeE U 3arpyska npo-
eKTa.

Tun ypoka: KOMOUHUPOBAHHbIN.

Llenb ypoka: Hay4uTb y4alMxcs co3paBarb NpocTerine nporpammbl (CKpUNTbl) Ha nnart-
¢opme VEXcode VR.

Bpema peanusauuu: 2 akageM1Myecknx yaca.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEPbI C BbixoaoM B MHTepHeT.
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Xop, ypoka

dtan l. MNocraHoBKa Lenu u 3apay ypoka, MOTUBALMA K yHeOHOW AeATeNnbHOCTH
(15 + 15 mMuH)

[eatenbHoCTb yuutensa: OObACHSAET HOBLIM Marepuan C LEMOHCTPauMen nnatrhopmsl
VEXcode VR (http: / /vr.vex.com).

MprMepbl pasnnyHbIX NPOrpamMm, Co3AaHHbIX C MOMOLLbIO NNAT(MOPMbI, MOXXHO HAWTH B Me-
Hio @ain — OTKpbITb NpUMepbI (puc. 6).

Ghooee sn example file

il =3
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W T
[ Fotwand Coky Torward and fackwond

Puc. 6. Mpumepsbl nporpamm, cosgaHHbix Ha nnarpopme VEXcode VR

Co3paiite npocTyo nporpamMmy AuxeHus poborta no nepumetpy urposoro nons Kapra
c pa3smeTKou (puc. 7). Paamepbl ogHom kneTkun nons coctasnsaot 200 X 200 mm.
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Puc. 7. Urposoe none Kapta c pasmetkou
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Puc. 8. Ckpunt 06xoga VR-po60TOM MrpoBOro nons no nepumeTpy

MO>HO HEMHOro ycnoXHutb nporpammy. Myctb VR-poboT npu obxoae nons pucyer nu-
Huto. [lnsa atoro nepeiaém B 6nok nporpamm Bupg, 1 nepep Havanom ABMXKEHWA NMOCTaBUM [Ba
6/10Ka, NoKasaHHble Ha pUcyHke 9.
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Puc. 9. Ckpunt pucosanusa VR-pobotom keagpara

CozpaHHylo nporpamMmy HeobXOAMMO COXPaHWTb Ha CBOEM KOMMbIOTEPE WM MNaHLIeTe.
[ns 3TOro Hy»KHO KNIMKHYTb MbILLKOM Ha BepXHeln naHenu u eeectu ums darna (puc. 10).
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Puc. 10. NepenmeHosaHue pabouero daina

CoxpaHuTb 3TOT hain Ha CBOE YCTPOWCTBO MOXKHO Yepe3 meHio Pan — CoxpaHuTb Ha
Balle YCTPOMUCTBO, (hain Oyaer ckayaH B nanky 3arpy3Ku Ha BalLeM YCTPOWCTBE.

PaccmoTpum Tenepb nosuumoHuposaHue VR-pobora Ha vrpoBoi miowagke C NoMOLLbIO
JaTunka nonoxeHus (rmpockona). Urpoeas nnowanka pasaeneHa Ha KOopAUHATHbIE MIOCKO-
CTV (BeKapToBbl KOOPAMHATBI), KaK NoKasaHo Ha pucyHke 11.

R S o X

-]

Y

Puc. 11. KoopauHatHas nnockocTb UrpoBOro noss

Hewxenne VR-pobotra no KoopauHaTHOM MIOCKOCTM 3apaétcsa cregylowuM obpasom
(puc. 12).
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Puc. 12. NepemeuieHne VR-poboTa no KoopauHaram

[leaTenbHOCTb yHalLMXCA: U3yHaloT HOBbIM MaTtepuall, CyLwatT 06bACHEHUS yunTens, 3aaa-
0T BONPOChHI.

dtan Il. Aktyanusauusa 3HaHui U npobHoe yuebHoe penicteue (15 + 15 MuH)

[eAatenbHOCTb yunTens: npegnaraer yyawmmcs Noj ero KOHTPOJIEM BbINOJIHUTL HEKOTOPbIE
3apaHus Ha nnatgopme VEXcode VR, ncnonbays 3HaHMA, NOSTyYeHHbIE B XOAE U3/I0XKEHUSA HO-
BOro mMatepuvana.

3apanue 1. Hanuwwurte ckpunt pucosaHma VR-poboToM KBagpara CO CTOPOHaMKU pasHOro
uBeTa.

3apaHue 2. Hanuwwure ckpunt pucosaHus VR-pobotom pomba co cTopoHamMu pasHoro Lige-
Ta, UCNONb3Ys TMPOCKON.

[eaTenbHOCTb yYalmxcsa: CaMOCTOATENbHO BbINOMHAIOT NPEAIOXKEHHbIE 3alaHUSA.

dtan lll. MoeTopeHue HoBoro marepuana (5 + 5 MuH)

[eatenbHOCTb yunTensa: KpaTko NOBTOPSIET HOBbIM MaTepuan: NporpaMMUMpoBaHUe NPOCTbIX
ABWXEHWI poboTa, AaT4MKKU, CKPUMTbI, UrpoBble nons. Bmecte ¢ yyawmmucsa obeykaaert, Kak
3acTtaBuTb poboTa ABuUraTbCs, NOBOPaYMBaTh, PUCOBATb.

[eatenbHOCTb yYalmxca: LeMOHCTPUPYIOT, Kak YCBOWW MaTepuarn.

dtan IV. Npoeepka noHUMaHUA U NnepBUYHOe 3aKkpenneHue (5 + 5 muH)
[eatenbHOCTb yunTensa: 3a0aét cneaytowme Bonpochl yyalimMmcs.

* [lns yero HyxHa nporpamma TpaHcMuccua?

+ Kakon 6510k nporpamMmM oTeevaer 3a AeumxeHue pobora?

» Kak perynupoBarb CKOpOCTb ABUXeHUs poboTa?

 Kak paboraet 6510k nporpamm Kypc?

+ Kak HanpaBuTb asuKeHne poboTa Mno guaroHasm UrpoBoro nons?

* [ns yero ucnonbsyetcs marHut? Kak um ynpasnsatb?

[leaTenbHOCTb yYaLLMXCA: OTBEYAIOT HA NPEANOXKEHHbIE BOMPOCHI.
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dtan V. UHdopmauus o goMallHEeM 3a4aHUU, UHCTPYKTAX MO €ro BbiMOJIHEHUIO
(3 + 3 mun)

[eatenbHoCTb yunTens: coobluaet yyawmmcs goMallHee 3aAaHue.

3apanve 1. Hanucarb nporpammy pucosarus VR-pob60TOM MHULMAMOB yyaLLlerocs Ha Urpo-
BOM norne.

3aganue 2. Hanucatb nporpammy aewxkerusa VR-pobota kypcom 45, 135, 200, 300 rpaay-
coB Ha pacctosiHue 1000 MM 1 06bACHWUTL paboTy NpPOrpaMMmbl yYUTENIO.

3apaHue 3*. Hanucarb nporpammy asuxkeHus VR-pobota 13 Touku ¢ koopamHatamu (—900;
—900) B TouKy c koopanHatamu (—900; —100).

[eatenbHOCTb yyHalMxcs: 3a4at0T YTOYHSIOLLME BONPOChI O BbINOIHEHUW JOMALUHErO 3aAaHWA.

VI. 3tan pednekcumn aeatenbHOCTU Ha ypoKe (2 + 2 MUH)

[eatenbHOCTb yunTens: cnpalimBaeT yqawmxcs ob ux BredyarieHusax OT ypoKa, 4To noHpa-
BUIOCb, YTO OCTaNOCb HEMOHATHbIM.

[eatenbHOCTb y4almxca: oTBe4aloT Ha BONPOCh! y4uTens.

OupakTuyeckue matepuanboi

1. Mnardopma nporpammuposarmns pobotos VEXCode VR [anektpoHHbin pecypc] // URL:
https:/ /vr.vex.com (nara obpauuenus: 15.04.2021).

2. Undopmarturka. YpoeeHb 1 «bnokun» [anektpoHHbint pecypc] // URL: https: / /education.
vex.com /stemlabs /cs /computer-science-level-1-blocks (nara o6pawerus: 15.04.2021).

3. OduumanbHbIM canT cpeapl nporpammupoBaHus Scratch [anekTpoHHbiv pecypc] // URL:
https: / /scratch.mit.edu/ (nata obpauenus: 15.04.2021).

Ypoku 4-5

YpoeeHb 06pa3oBaHuA: OCHOBHOE ObLiee.

MpepmeT: nHdopmatrka (pazgen «PobototexHuKay).

Knacc: 5—-7.

YpoeeHb usydeHus (6azosbiin): Moaynb 2. lNporpammmnposaHue pobota Ha nnargopme.

Tema ypoka: Maremarnyeckve M noruyeckue oneparopbl, 6/10KkM BbiBOAa MHOPMaLMK
B OKHO BblBOAA, 6IOKM TPAHCMUCCHM.

Tun ypoka: KOMOMHWMPOBAHHbIN.

Llenb ypoka: 03HaKOMWUTb y4alLMXCA C HOBOW rpynnom 610koB ynpasneHus VR-poboTtom.

Bpema peanusauuu: 2 akageM1Myecknx yaca.

O6opynoBaHue u MmaTepuanbl: KOMMbIOTEPbI C BbIxoaoM B MHTepHeT.

Xop, ypoka

dtan |. MocraHoBKa uenu 1 3apady ypoka, MOTMBaLMUA K y4ebHOWU AeATeNbHOCTH
M U3noXKeHue Hoeoro marepuana (15 + 15 muHn)

HesatenbHOCTb yunTens: o6bACHAET HOBbIM MaTepuan C AeMOHCTPaLMen Co3naHusa CKpunTa
ynpasenexus pobotom Ha nnarpopme VEXcode VR (http:/ /vr.vex.com).

lpynna apugmMeTUyecKMX onepatopoB pacnonaraeTcs B 30He 3e/1EHOM KHomnku (puc. 13).

[leMoHCTpUpyeT yyalummcs, Kak paboraet matemarmyeckuii oneparop (puc. 14).

ANropuTM 3TOrO CKpUMTa BbIMAAMT Cefyowmnm obpazom: OUMCTUTb BCe CTPOKM (OYMCTKa
3Ha4YeHUH npepplaylMx nporpamMm Ha JKpaHe) — lNepemecTUTb Nnepo BHU3 (aKTUBUPYEM
nepo pobota gns pucosanus) — [BurkeHue Bnepén Ha (3pecb 3afaétcs He UKCUPOBaH-
Hoe 3HauyeHue, a BbluncneHHoe 100 * 10 = 1000 MM c nomoLLblo yKasaHHOro oneparopa) —
MoeepHyTb Ha 135 rpag — [Bu>KeHue Bnepépn Ha (34eCb TaKXKEe BbIYUC/IAETCA 3HAYEHWe,
MPUY 3TOM HY>KHO YYMUTbIBATb Npasuia NOCIeA0BaTelbHOCTU BbIMOJHEHWUA MAaTeMaTUYECKUX one-
pauui, cHavana BbINOJIHAEM YMHOXeHWe, a 3aTteM — crnoxeHue) — lMoBopoT HaneBo —
[OBeuvxxeHue Bnepépn Ha (cnyyaiHo creHepupoBaHHoe 3HaveHue ot 500 o 600 mm) — Bbi-
BOA Ha NeyaTb cOOOWEeHUA B DKpaH.
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Puc. 13. pynna matematnyeckux u 10rM4ecknx onepaTtopos
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Puc. 14. Ckpunt, nemMoHcTpUpyloLwmii paboTy MaTeMaTMyecKux onepaTtopoBR conepskaHue
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[eaTenbHOCTb yHaLUMXCA: U3yHaloT HOBbIM Matepuall, CyLatoT 0ObACHEHUS yunTens, 3aaa-
0T BONPOCHI.

dtan ll. AkTyanuszauma sHaHui 1 npobHoe yuebHoe peicteue (15 + 15 MuH)

[eatenbHocTb yuntens: npeanaraet y4alMMCs Nof, ero KOHTPOJIEM BbINOMHUTbL HEKOTOpbIE
3afaHus Ha nnatdopme VEXcode VR, ncnonbsys 3HaHMA, NoNyYeHHblE B XO4E U3NIOXKEHUSA HO-
BOro marepuvana.

3apaHue 1. BocnpouseecTy CKpUNT, ONMCaHHbIN BbILLE, HA KOMIMbIOTEPAX YYaLLMXCS.

3agaHue 2. 3amMeHWUTb HEKOTOpble NMapaMeTpbl CKPUMNTa U UCCNeNoBaTb, KaKMe U3MEHEeHUs
npu 3ToM npousonayT B AsukeHun VR-pobora.

[eatenbHOCTb yYalmxca: CaMOCTOATENbHO BbINOMHAIOT NPEAJIOXKEHHbIE 3aaHUS.

Jtan lll. MoBTopeHue HoBoro marepuana (5 + 5 muH)

[eATenbHOCTb y4MTENA: KPaTKo NOBTOPSIET HOBbIM Matepuan: NporpaMMMpoBaHue marema-
TUYECKUX omnepauuii, NMOPAAOK BbIMOSIHEHUS MaTeMaTUYeCKUX onepauui, BbiBOA Meyatu Ha
JKpaH, 6510KM ynpaeneHus.

[eATenbHOCTb yyalmMxcsa: AEMOHCTPUPYIOT, Kak yCBOWW Matepuarn.

dTtan IV. lNpoBepka NnoHUMaHKA U NnepBUYHOeE 3aKpemnsieHue (5 + 5 MuH)

» JleaTenbHOCTb yuuTens: 3a4aéT yyalumMmcs cneaytoLime Bonpochl.

» Jlna yero HyxeH 6nok nporpamm Onepartopbi?

+ Kakow 650K nporpammM oTBeyaert 3a ABuxKeHue poborta?

 Jlns yero HyXXHbl IOrMYecKre onepartopbi?

» Kak 3apatb cnyyanHoe 4ncno?

» Kak 3apatb pasnuyHble dyHKUMM (Sin, cos, cTeneHb U T. A.)?

+ Kakue ewé dyHKUMM MOXKHO 3a4aTb C NOMOLLbIO MaTeMaTUYECKUX OnepaTopoB?
[eAatenbHOCTb yyalMxca: OTBeYAOT Ha NPeAJ/IOXKEHHbIE BONPOCHI.

Jtan V. UHdopmauus o aomMalwHeM 3aJaHUU, UHCTPYKTAXK NO €ro BbiNOJIHEHUIO
(3 + 3 muH)

LeatenbHoCTb yunTens: coobluaer yyawmmcs goMaluHee 3aAaHue.

3apaHve 1. Hanucatb npou3BonbHYylO NporpaMMy C MCNoJsib30BaHWEM BCcex apugmeTnye-
CKMX onepaTtopoB (cymMMma, npou3BeseHne, pasHoOCTb, AeNeHue).

3ananune 2. Hanucarb nporpammy asukeHuns VR-pob6ota m3 touku (—900; —900) B Touky
(100; 100) 1 06BbACHUTL paboTy NPOrpaMmbl yuuTesto.

3aganue 3*. Hanucatb npoussosnbHyto nporpamMmy asmxkeHus VR-pobota ¢ ucnosb3osaHu-
€M ApYyrux MateMatuyeckux yHKLUHN.

[eAaTenbHOCTb yyalmxca: 3a4atoT YTOYHSAOLLME BOMPOCHI O BbINOHEHUM AOMALLHEro 3aAa-
HUS.

Jtan VI. Pebnekcua pearenbHocTu Ha ypoke (2 + 2 MuH)

[eatenbHOCTb yunTens: cnpalimBaeT yqawmxcs ob ux BreyarieHusax OT ypoKa, 4To noHpa-
BUIOCb, YTO OCTaNOCh HEMOHATHbIM.

[eatenbHOCTb y4almxca: oTBe4aoT Ha BONPOCh! y4uTens.

AupakTuyeckue marepuanni

1. Mnardopma nporpammuposanusa pobotos VEXCode VR [anektpoHHbii pecypc] // URL:
https: / /vr.vex.com (gata obpaweHnus: 15.04.2021).

2. Uudopmatuka. YpoeeHb 1 «bnokun» [anektpoHHbint pecypc] // URL: https: / /education.
vex.com /stemlabs /cs /computer-science-level-1-blocks (nata o6pawenus: 15.04.2021).

3. Odu1umanbHbIM canT cpenbl nporpammmupoBanus Scratch [anekTporHbiv pecypc] // URL:
https: / /scratch.mit.edu/ (mata obpauerus: 15.04.2021).
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Ypoku 6—7

YpoBeHb 06pa3oBaHUA: OCHOBHOE ObLuee.

MpepmeT: uHdopmatrka (pasgen «PobototexHuKa).

Knacc: 5—7.
YpoBeHb usydeHus (6asoebiin): Mogynb 2. lNporpammmnposaHue pobota Ha nnargopme.
Tema ypoka: bnoku ynpaeneHus, 6:10ku nepeMeHHbIX, 610KM AaT4MKOB, BIOKM BUAA, MArHWT.
Tun ypoka: KOMOGUHMPOBAHHbIN.
Llenb ypoka: 03HaKOMMTb y4alMXCs C HOBOM rpynnoi 61okoe ynpaeneHus VR-pobotom
M BO3MOXXHOCTAAMM NPOrPaMMUPOBAHMUSA C UX MOMOLLbIO.
BpemMsa peanusaumu: 2 akageMmMyeckux Yaca.
O6opynoBaHue U MaTepuanbl: KOMMbIOTEPLI C BbiIXxogoM B MHTepHerT.

Xop, ypoka

CETb LLEHTPOB LM®POBOIO
OBPA3OBAHMSA AETEW «IT-KYB»
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dtan |. MocraHoBKa uenu M 3apady ypoka, MOTMBALMUA K y4eOHOWU AeATeNbHOCTH
M U3nioXkeHue Hoeoro marepuana (15 + 15 muH)

LeatenbHOCTb yuntens: o6bACHAET HOBbIM MaTepuan C AEMOHCTPaLMEN CO3AaHUsA CKpUnTa
ynpasneHus pobotom Ha nnarpopme VEXcode VR (http:/ /vr.vex.com).

PaccmoTpum naHenb 6/10KOB yripaBieHus C ykasaHueM ux dyHKuuoHana (tabnuua 1).

Ta6bnuua 1
Bnoku ynpaeneHus u ux cyHKuMoHan
|
Tpaxcmuccy |  MarHut Bug Ynpasnenue | Mokasanua || Onepatopsl | Nlepemertsl Mou Groku
YCTPOWCTB
Bnoku, Bnoku, Bnoku, Brnoku yc- | Bnoku, Brnokwu Bnoku Co3paHue
YNaefsio- | yNpaens- | ynpaens- | JIOBHbIX ynpaens- | matema- | cosgaHus | cobcreeH-
WwMe OBM- | IOLLME aK- | lolMe ne- | mepexo- | iowme TUMECKUX | M ynpae- | HbiX 610-
JKEeHUAMM | TMBauUMen | 4yaTblo B JOB U UU- | JaTymKa- oneparto- | neHus KOB
pobota MarHuta | KOHCOnuM | KNoB MU pos nepemeH-
n nepom HbIMU

OcCHOBHOE AOCTOMHCTBO 3TUX BIOKOB — BO3MOXHOCTb CO3AaThb YC/IOBHbINM nepexopq (uunkn)
c ux nomouipto. BaxkHol rpynnoi 6n10KoB aensetcsa rpynna YnpasaeHue, C NMOMOLLBIO KOTO-
PbIX OPraHM3yoTCA LMK/Ibl M Mepexoapl No ycnosuaM. Buabl 610K0B yCNOBHbIX NEPEXOAOB U UX

cdboHauum npueeseHbl B Tabnuue 2.

Bbnoku ycnoBHbIX NnepexonoB

Tabnuua 2

Bnok YC/NNIOBHOroO nepexopa

DyHKuUuA

MoetopsTb N pas

YcTaHaBnMBaeT KONMYECTBO NOBTOPEHUI (hparMeHTa NnporpaMmsl

Bcerna

OpraHusyet 6eckoHe4YHOe NMOBTOPEHUe hparmMeHTa Nporpammbi

Ecnwn...torpa

MNepexopn no ycnoeuio

Ecnwn...torpa...nHaue...

MNepexoa no ycnosusm

JKpatb noka...

O)KM,EI,aHMe Nno BbINOJIHEHUIO yCJ'IOBMﬁ

MNosTopsATL NOKA...

nOBTOpeHMe A0 BbIMOJIHEHUA yCJ'IOBMl\;I

B conepkanue
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ANUOEEHWG  RnephE T ea @ mm . [ 3

PETI AN KYPecD B GRegyL)S cTpody

Puc. 17. CkpunT c cnonb3oBaHuem uukna MoBTopaTb 1 BoiIBOAOM
Ha KoHcosb KpaHa 3HadyeHus nepemeHHo COUNT (cuértumka ntepaumi)

Yuutenb npueoant npumepbl pabotbl Kaxkgoro 6noka. Hanpumep, 650K, nprBeaéHHbIN Ha
pucyHke 17, peanusyer cnegylowmii anropuTM: cosfgaHHOW obyyalowmuMcsa nepeMeHHoM
COUNT npuceaneaetcs 3HadeHune 0 (4ToObl peann3oBaTtbh CYETUMK UTEPALIMIA) — BbICTAB/ISAEM
6nok MoeTopaTb 5 pa3 v BHyTPb 3TOro 6/10Ka nomewaem apyrue 610ku: JiBuxkeHue Bne-
péa Ha 200 mm — U3ameHuTb COUNT Ha 1 — BbiBECTM TeKyLLee 3Ha4YEHUE NEPEMEHHON Ha
AKpaH (puc. 18).

g

= T,
AR |

ke

Puc. 18. BoiBeseHHble Ha IkpaH 3HayeHusA nepemeHHori COUNT

Eweé oauH 13 BaxkHbix 610koB — 310 610K MokaszaHua ycrpoucte (Jarunku). Onucanune
(yHKLMOHaNa 4aTYMKOB NpuBeaeHo B Tabnuue 3.
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CnpaBoyHuk!
Tabnuua 3
Oatuukn. OnucaHme pyHKunoHana
Bnok ®DyHKuua
TpaHcMuccus 4 patunKa gBUXKEHMWs, KOTOpble MOMOoralT ChOpMyIMPOBaTb HEKOTO-
pble yCNoBuWsA Ans ynpaeneHus pobotom
Bamnep lNpn KacaHWM OQHUM U3 JATYMKOB (N1E€BLIM UM NPaBbIM) NPENATCTBUS

Bo3BpaLatot 3HayeHne MCTUHA nnu JIOXKb.
PekomeHayeTcs pa3obparb € yHalwmuMnucs NpUHLUMN eMCTBUA faTYMKa

KacaHust
Latuuk Bosspauaet paccrosHue 1o o6bekTa (MPenAaTcTBUA) UK CUTHANIU3U-
paccrosHus pyeT 06 obHapykeHun obbekTa. PaboTaeT Kak coHap (ynsTpa3ByKoBO#M

usnyyarens / npuémHuk). PekomeHayetca pasobparb € ydawmmucs
NPUHLUMN OEWCTBUA AaTYMKa PACCTOAHUS

Jatumku OnpegenstoT uBeT (CMHUI, 3€NEHbIN, KPACHbIN, HUKAKOW) BHWU3Y po6o-
uBeTa Ta 1 nepes poboTom.
PekomeHnayeTcsa pasobparb ¢ yYalwmuMmUca NpUHLMN AEACTBUA 4ATYUKOB
uBeTa
[MonoskeHune Onpepensiet koopauHatel poborta (X, Y) Ha MrpoBoMm none, a TaKxe
Ha none TeKyLMK yron B rpagycax. Pekomenpyetca pasobparb ¢ ydawmmucs

NPUHLMN OENUCTBUA JaT4yMKa NOJIOXKEHUA HA nose

MpocTeiwas nporpamMmMa, MANOCTpUpYOWasa paboTty ynpaBnsiowmx 6N1OKOB M LATYMKOB
VR-po6ota, — 370 y»Ke 3HaKOMbIit HaM 06xo4 MrpoBOro noss no nepumetpy (puc. 19).

Puc. 19. O6xoa VR-pob6oToM nepumeTpa MrpoBoro noss C UCNOJSIb30BaHUEM [aTYMKa KacaHUs
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Anroputm pabotaet cnepytowmum obpasom: npuceoum nepemeHHor COUNT (cuétumk)
3HayeHne 0 — wcnonb3yem ynpaensowmii 6nok Becerpa (6eckoHeuHbI UMK NOBTOpPeHUs),
BHYTPU KOTOPOro pa3MecTUM OCHOBHOW hbparMeHT Nporpammbl — [BUraemMcsi Brepén, noka
[ATUYMK He KOCHETCS CTeHbl, — cpaboTas AaTiMK — NoBOpavnBaeM BMNpaBo M CHOBA ABUraeMcs
Brepén, npu 3Tom yeenuumBas 3HadeHue nepemeHHo COUNT Ha enuHuuy — nostopsiem
LMK oo Tex nop, noka BbinonHaetcsa ycnosme COUNT < 4 (pobot 06xoamt 4 cteHbl nepume-
Tpa), KaK TONbKO YC/I0BKE NepecTaéT BbIMOMHATLCA, MPOorpamMMa ocTaHasnneaet pobora.

Bonee cnoxHbin anroputm obxopa VR-pobotom nepumetpa peanusosaH Ha pucyHke 20.
B HEM ncnonb3yeTcs AatuMK pacCcTosHMSA M OCTAHOBKM MPOEKTa MpU ero 3aBeplueHuu. Takxke
3necb npuBenéH 6ok Ecnu...torpa...uHave ons opraHvsaumm ycioBHOro nepexoga.

Puc. 20. O6xoa UrpoBoro nosis no NepUMeTpy C UCMoib30BaHWEM AaTyMKa PacCTOAHUA

,u,eFITeﬂbHOCTb yHalWwmnxca: nayyarot HOBbIM Marepuan, cnywaroT 06bACHEHUSA yyutend, 3aga-
IOT BONPOChbI.

dtan Il. AkTyanusauusa 3HaHui U npobHoe yuebHoe pericteue (15 + 15 MuH)

[eAatenbHOCTb yunTena: npegnaraet yyawmmcs Noj ero KOHTPOJIEM BbINOJIHUTL HEKOTOPbIe
3apaHus Ha nnatgopme VEXcode VR, ncnonbays 3HaHMA, NOSy4YeHHbIE B XOAE U3NIOXKEHUSA HO-
BOro marepuvana.

3apanuve 1. Bocnpounseectn cKpUNT, ONUCaHHbIN Bbille, HA KOMMbIOTEPAX yHaLLMUXCS.

3apaHuve 2. I3MeHWUTb HeKoTOopble MapaMeTpbl CKpUNTa U UCCNefoBaTb, Kakne M3MeHeHUs
npu 3ToM npousonayT B asuxkeHun VR-poborta, Hanpumep usmenuts ycnoee COUNT < 4.
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3aganue 3. 3anporpammuposartb VR-pobota, 4Tobbl OH YepTUa KPacHYHO IMHUIO MO XOAy
CBOEro ABWXEHMUS.
[eATenbHOCTb yYaLMXCA: CAMOCTOATE/IbHO BbIMOSHAOT NPEAOXKEHHbIe 3a4aHUS.

dran lll. MoBTOopeHue HoBoro matepuana (5 + 5 MuH)

[leaTenbHOCTb yUUTENA: KPATKO NOBTOPSIET HOBbIM MaTtepuan: 6/10KU ynpasneHus, 3agaHue
YCNOBHbIX NEPEXOAOB, OpraHW3aums LMKia, pabora AatymKos.

[eaTenbHOCTb yHalmxcsa: LeMOHCTPUPYIOT, Kak YCBOWIW MaTepuarn.

Jtan IV. Npoeepka noHMMaHUA 1 NnepBUYHOE 3aKpensieHue (5 + 5 MuH)
[eAatenbHOCTb yunTensa: 3a0aét yyalmmcs ciegytoue Bonpochl.

[ns yero HyxeH 610k nporpamMm YnpaesneHue?

Kakoit 6510k nporpamm oTBeyaeT 3a AsuykeHue poborta?

[lns yero Hy>kKHbl AATYMKM M KaKue OHU ObiBatoT?

Kak octaHoBUTbL NpoeKT?

Y710 TaKkoe BNOXKEHHbIN LUKI?

Yo TaKoe yCNOBHbIV Nepexoa U Kak ero opraHvM3oBarb?

[eAatenbHOCTb yyalLMXca: OTBEYAOT HA NPEAJ/IOXKEHHbIE BONPOCHI.

dtan V. UHdopmauma o goMallHEeM 3a4aHUU, MHCTPYKTaXK MO €ro BbiMOJSIHEHUIO
(3 + 3 muH)

HesatenbHOCTb yuntens: coobiaeT yyawmmcs goMaluHee 3ajaHue.

3apanune*. Hanucarb nporpammy asmxkerus VR-pobota no nepumMeTpy MrpoBoro rnosns, pu-
CYIOLLLErO MO XOAY ABWXKEHWUSA IMHWUM Pa3HbIX LIBETOB, C UCMOJIb30BAHUEM LIMKIA.

[leaTenbHOCTb yYaLlUMXCA: 3a4a0T YTOYHSAIOWME BOMPOCHI O BbINOJHEHWMU AOMALUHErO 3a4a-
HUA.

Jtan VI. Pebnekcus peatenbHocTu Ha ypoke (2 + 2 MuH)

[eatenbHOCTb yunTena: cnpalmBaeT yyalmxcsa ob ux BredyarieHusax oT ypoKa, 4To noHpa-
BWJIOCb, YTO OCTaIOCb HEMOHATHBIM.

[eAatenbHOCTb yyalMxca: OTBeYaoT Ha BOMNPOCH! y4UTeNs.

AupakTuyeckue matepuanni

1. Mnardopma nporpammuposanmsa pobotos VEXCode VR [anektpoHHbiit pecypc] // URL:
https: / /vr.vex.com (nata obpaweHnus: 15.04.2021).

2. MHdbopmarturka. YpoeeHb 1 «bnoku» [anekTpoHHbIv pecypc] / / URL: https: / /education.
vex.com /stemlabs /cs /computer-science-level-1-blocks (nara obpauwerus: 15.04.2021).

3. OcbmumanbHbIv cavT cpeabl NporpammupoBanus Scratch [anektpoHHbin pecypc] // URL:
https: / /scratch.mit.edu/ (mata obpauierus: 15.04.2021).

Ypoku 8—9

YpoBeHb 06pa3zoBaHUA: OCHOBHOE ObLLee.

Mpeamert: nndopmartrka (pasgen «PobototexHuKa»).

Knacc: 5—-7.

YpoBeHb usyueHus (6azosbiit): Moaynb 3. [latunku u obpartHas ces3b.

Tema ypoka: [latTuMk MecTononoxeHus, AaT4ymK HanpaBieHUs OBUXKEHUS.

Tun ypoka: KOMOUHMPOBAHHbIN.

Llenb ypoka: 03HaKOMWTb y4almxcs ¢ HoBow rpynnoin 6nokos ynpaeneHus VR-poboTtom
M BO3MOXHOCTSIMU NPOrpPaMMUPOBaHMUS C UX MOMOLLbIO.

Bpemsa peanuszauuu: 2 akagemMryeckux yaca.

O6opynoBaHue U MaTepHUasnbl: KOMMbIOTEPDI C BbIXOAOM B MHTEpHeT.
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Xop, ypoka

dtan |. MNocraHoBKa Lenu u 3apay ypoka, MOTUBALMA K y4eOHOW AeATeNnbHOCTH
M U3noXxeHue Hoeoro marepuana (15 + 15 muH)

LesatenbHocTb yuutens: obbsACHAET HOBbIM Martepuan
C AEeMOHCTpaumen co3faHus CKpunta ynpaseneHus pobo-
ToM Ha nnargopme VEXcode VR (http: / /vr.vex.com).

JaTuyuK MecTononoxKeHusa

VR-po60T MMeeT BCTPOEHHbIN AATYMK MECTOMOSIOKEHUS,
KoTopbli coobuiaet ero nonoxenue (X, Y). Mectononoxe-
Hue VR-pobota onpepensetca TOYKOM NMoBoOpoTa crepeam
B LeHTpe (puc. 21). Nokas3aHo Takyke MeCTOMNOJIOXKEHWE pyY-
kv Ha VR-poborte. I1a MHdOpMaLMa BaXKHa 415 TOHUMAHWSA
TOro, Kakon ToukoM nosuumoHupyetca VR-pobot Ha urpo-
BOM rosie. 3Ha4YeHnsa Aatynmka MecTonosioXKeHUs oTobparka-

Puc. 21. [latunk MecTononoxenus  toTca Ha naHenu ynpaenexnus B VEXcode VR (puc. 22).
VR-pobora

Kapra ¢ paorserend

Puc. 22. NokasaHus patyvMka MecTonoNoXKeHWs Ha NaHenu ynpaBneHus

MpopemoHcTpupyem ckpunt goctuxenna VR-pobotom koopamHatr Y > 0 (puc. 23) u ero
NOJIOXXeHWe Nocse BbIMO/IHEHUA AaHHOrO cKpunTa (puc. 24).

Chfpct Falos  Ofgect Frlne X -900 mm o La
Gl B Cedlenr o ¥1 10 =i g
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Puc. 25. OtobpaxeHue koopamHar VR-poboTa Ha KoHconn IKpaHa

3HayeHUs partyMka MeCTOMOJSIOKEHUSA MOTyT
otobpaxarbcst Ha KoHconn JkpaHa B VEXcode — [2MO#EHWE Ha none
VR (puc. 25).

Bnoku u3 kateropuu MNonokeHue Ha none
(puc. 26) B naHenn MHCTPYMEHTOB MOXHO Aoba-
BUTb M yAaUTb U3 KOHCO/IM DKpaHa, yCTaHOBUB
WX CHSIB COOTBETCTBYIOLLMI (hnarkoK.

MepeMeHHble MOXHO A06aBNATL M yAanATth
M3 KOHCOMM DKpaHa, yCTaHaBIuBas U CHUMas
chnaxok B cootBeTcTBylOWEM none. B VEXcode
VR nepeyeHb nepeMeHHbIX BCerga Ha4yMHaeTcs ¢
nepemeHHoi myVariable. Co3patb cnucok moxHo B pasgene lNepeMeHHble, a 3ateM oTO-
6pasuTb ero Yepes KOHCOIb JKPaHa, Haxae KHomnky JLo6aBuTb CAUCKM.

MOHWTOPUHI 3HAYEHUI JATYMKOB B KOHCO/IM MOHUTOPA MO3BOJISIET MO/b30BATEsO NpOCMa-
TpYBaTb AaHHble AATYMKOB B peXunMe peanbHOro BpemMeHu. KoHconb JKpaHa Takke MOXHO
MCMNONb30BaThb A1 OTC/IEXUBAHUSA 3HAYEHWUM NepeMeHHbIX. KOHCOMb MOHUTOpa MOXeT npeno-
CTaBNATb OTYETbI B peasibHOM BPEMEHU MO onpeaeneéHHON NepeMeHHON B NpoeKTe.

Takke MOXKHO 0TOOpPa3nTb Ha KOHCONM JKpPaHA M Ha KOHTPOJIbHOM MaHesn yros nosoxe-
HuA poboTa B rpagycax (puc. 27).

Puc. 26. Bnoku u3 kateropuu
MonokeHue Ha none

ae

2707 | #— =3 | 967

Tewym yvPON 0 FpASyCas

|

18R°

Puc. 27. MNosnumoHunposanue tekyuwero yma VR-pobora
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YETRHSENTR LEET Nefi - UEpHRG

NEpEMECTUTE Nepe polrE.  BHwE ™

OEAREHAE ENepED v

JRMERHEE  ETHIEERO, F

SR ool DA W L] U

Puc. 28. CKkpunT npoekTa ¢ AaT4MKOM MeCTOMNO/OXKEHUS

Mprmep npoekTa C UCNOb30BaHWEM AATYMKA MECTOMNOOXKEHUA NPUBEAEH Ha pUCyHKe 28.
Ha pucyHke 29 nokasaHo oTpa)keHWe napameTpoB 3TOrO MPOeKTa C AATYUKOM MECTOMOJIOoXKe-
HUSA.

Falie Ok’ False X 10 men 50"
Cooior Bong Y. 15men

Puc. 29. OtpakeHne napaMeTpoB NPOeKTa C AAaTYNKOM MECTOMOONKEHHUA

[leaTenbHOCTb yyalmMxca: U3yyatoT HOBbIM MaTepua, CNyLaloT 0ObACHEHWUA yunUTeNs, 3aaa-
0T BOMPOCHI.

Jtan Il. Aktyanusauus 3HaHUH

M npo6Hoe yuebHoe pgencteue (15 + 15 muH)

[eAatensHOCTb yunTens: npegnaraet yyawmmMcs Nof ero KOHTPOJIEM BbINOJIHUTL HEKOTOPbIE
3apaHus Ha nnatgopme VEXcode VR, ncnonb3ys 3HaHMA, NOSTyYEeHHbIE B XOAE U3NIOXKEHUSA HO-
BOro marepuana.

3apanue 1. Bocnpoun3BecTn CKpUNThbl, ONMUCAHHbIE Bbile, HA KOMMbIOTEPAX YYaLLMXCS.

3apaHve 2. Namenutb napametpsbl (X, Y) ckpunta U uccnepnoBatb, KakKMe U3MEHEHUS MNpu
3TOM Npou3onayT B ABUKeHWn VR-poborTa.
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3apaHue 3. 3anporpammuposartb VR-poboTa ¢ Mcnonb3oBaHMEM AaTyMKa MeCTOMosioXkKe-
HUS, 4TOObI OH HAYepPTU LOMMK MO XO4Y CBOErO ABUXKEHUS.
[eAatenbHOCTb yYalLLMXCA: CAMOCTOATENbHO BbINOMHAIOT NPEA/IOXKEHHbIE 3a4aHuA.

dran lll. MoBTOopeHue HoBoro matepuana (5 + 5 MuH)

[leaTenbHOCTb yunTensa: KpaTko NOBTOPSAET HOBbIM MaTepua: AAaTYMK MECTOMONOXKEeHUS, 3a-
JlaHWe KOOpAMHAT MEeCTOMOMOXKEHUS, OTPAXKEHUE KOOPAMHAT Ha NaHeNu ynpaBaeHUs U KOHCO-
v JKpaHa.

[eatenbHOCTb yYalmxca: 4eMOHCTPUPYIOT, Kak YCBOMW MaTepuarn.

dtan IV. NMpoBepKka noHMMaHUA U nepBUYHOe 3aKpensieHue (5 + 5 MuH)
LesatenbHoCTb yunuTens: 3a4a€T yyalwmMMcs cregyioLine Bonpochl.

* Jlns yero Hy)XeH JaT4MK MEeCTOMONOXKEHUA?

* Kak MOXHO KOHTpO/SIMpOBaTb NOKa3aHUA AaTynka?

 Kak 3apatb Kypc poboty?

* Kak BblBECTM AaHHble HA KOHCOJIb JKpaHa?

[eatenbHOCTb yHalmxca: oTBevatoT Ha NpeasioXKeHHbIe BONpPOChI.

Jtan V. UHdopmauus o aomalwlHEeM 3aAaHUU, UHCTPYKTAXK NO €ro BbiNOJIHEHUIO
(3 + 3 muH)

LesatenbHOCTb yuntensa: coobLiaeT yyawmumcsa goMallHee 3ajaHue.

3aganue. Hanucarb nporpammy aeuxkenus VR-pobota ans scex cduryp Ha Mrposom norsne
TpaccupoBwmk hopmbl.

[esatenbHOCTb yyalmxcsa: 3a4atoT yTOYHAOLLME BOMPOCH! O BbINOSHEHUW AOMALLHEro 3aja-
HUS.

Jtan VI. Pedhnekcusa pearenbHocTu Ha ypoke (2 + 2 MuH)

[eatenbHOCTb yunTens: cnpawumBaet yqawmxcs ob ux BnevatieHusx oT ypoKa, Y4To noHpa-
BUIOCb, YTO OCTaNlOCh HEMOHATHBIM.

[leATenbHOCTb yyallMXCsa: OTBEYAIOT HA BOMPOCh! y4UTENS.

AupakTuyeckune marepuanni

1. Mnartdopma nporpammuposanus pobotos VEXCode VR [anektpoHHbitt pecypc] // URL:
https: / /vr.vex.com (gata obpaweHnus: 15.04.2021).

2. Undopmatrka. YpoeeHb 1 «bnokun» [anektporHbint pecypc] // URL: https: / /education.
vex.com /stemlabs /cs/computer-science-level-1-blocks (gara o6pawenus: 15.04.2021).

3. Odu1umanbHbIM canT cpenbl nporpammupoBanus Scratch [anektporHbiv pecypc] // URL:
https:/ /scratch.mit.edu/ (narta obpauwenus: 15.04.2021).

Ypoku 10—11

YpoBeHb 06pa3oBaHUA: OCHOBHOE ObLuee.

MpepmeT: nHdopmarrka (pasgen «PobototexHuKa).

Knacc: 5—-7.

YpoBeHb usyueHus (6azoebii): Moaynb 3. [atumku u obparHas cBasb.

Tema ypoka: Jartumku useta. JIMCKOBbIN NabUPUHT.

Tun ypoka: KOMOGUHMPOBAHHbIN.

Llenb ypoka: 03HAaKOMMWTb y4alUXCcs C HOBOMW rpynnoi 6510koe ynpaeneHus VR-pobotom
¥ BO3MOXKHOCTSIMW NPOrPaMMUPOBAHKA C MX MOMOLLbIO.

Bpemsa peanusaumu: 2 akageMmyeckux vyaca.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEPLI C BbiIXxogoM B MHTepHerT.
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Xop, ypoka

dtan |. MNocraHoBKa Lenu u 3apay ypoka, MOTUBALMA K y4eOHOW AeATeNnbHOCTH
M U3noXxeHue Hoeoro marepuana (15 + 15 muH)

LeatenbHOCTb yunTens: o6bACHAET HOBbIM MaTepyan C AEMOHCTpaUMEn Co3aaHUa CKpunTa
ynpasenexus pobotom Ha nnarpopme VEXcode VR (http:/ /vr.vex.com).

Jatunku uBeTa SBNAOTCA OGHUMU U3 OCHOBHbIX AATYMKOB B 33J@4ax NporpaMMUpoOBaHuUA
po60TOB. ITU AATYMKM UCNONb3YIOTCA ANSA OPraHU3aLmMKU YCIOBHbIX MEPEXOA0B M OYEHb 4acTo
AN5 3a[aHWA TPAEKTOPUU ABUKEHUS poboTa (ABUXKEHWUA NO YEPHOMN NUHUM).

B VR-po6orta BctpoeHbl 2 paruuka useta (puc. 30): oguMH HanpaeneH BHW3, a Apyron —
BNepea.

Puc. 30. Oarumku useta Ha VR-poborte

Yyawmmca CoBMECTHO C yyuTeneM npeasiaraercs Hanucartb CKpunT asuxkeHusa VR-pobota
no AUCKOBOMY NnabupuHty (puc. 31).

Oiyect. False Olyect Falip 5 582 min
Cofo: Moo Colod Moy WS T

Puc. 31. Urposoe none [uckoBbiit NaBUPUHT
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Yuutenb npepnaraet yqawmmcs copMynupoBaTtb anroputM ABUXKEHUs pobota no 3Tto-
My nabupuHty. OyeBnaHo, YTO OH OyaeT BbimAAeTb cnenyowmm obpasom: CrapT (aBukeHue
Bnepén) — Ecnu guck 3enéHoro upeta, To noeepHyTb Hanpaso Ha 90 rpagycoe — Ecnm
LMCK CUHero LBeTa, To noBepHyTb Haneso — Ecnm anck kpacHoro LgeTta, TO OCTaHOBWUTb ABU-
XeHue.

loTOBbIN CKPUNT ByAeT BbIMAETL Cieaytowmm obpasom (puc. 32).

CRCT T S HEEEH i

Puc. 32. Ckpunt amkeHnss VR-poboTa no AUCKOBOMY NabUpUHTY

[eaTenbHOCTb yyalmMxcsa: U3yyatoT HOBbIM MaTepua, CNyLwaloT 0ObACHEHWUA yunUTens, 3aaa-
0T BOMPOCHI.

dtan Il. AkTyanusauunsa 3HaHui U npobHoe yuebHoe pericteue (15 + 15 MuH)

[eatenbHOCTb yuntens: npepsiaraet yyaluMcs Nof ero KOHTPOJIEM BbIMOJIHUTb HEKOTOPbIe
3afaHus Ha nnatopme VEXcode VR, ncnonbsys 3HaHUA, Nony4YeHHble B XO4€ U3NIOXKEHUSA HO-
BOro Matepuana.

3apanue 1. Cospartb ckpunt npoxoxkaeHus VR-po6oToM AMCKOBOro nabupuHTa ¢ UCMosb-
30BaHWEM JaTyuKa LBeTa CBepxy.

3apaHue 2. OpraHusosartb copeBHoBaHue «Yen VR-poboT BbicTpee Bcex NpOMAET AUCKO-
Bbll TABUPUHT?» (MCNob3yeM TanMep).

[esaTenbHOCTb yYaLMXCA: CAMOCTOATE/bHO BbIMOMHAOT NPEAIOXKEHHbIE 3a4aHUS.

dtan lll. MoBTopeHue HoBoro marepuana (5 + 5 MuH)

[eAatensHOCTb yuuTensa: Kpatko MOBTOPSET HOBbIM Matepuan: AATyMKu LBeTa (BepXHWW u
HWXXHWIA), OBUXKEHWE MO AUCKOBOMY NIAaBUMPUHTY, OTpPaKeHWe AaHHbIX Ha MaHenu ynpassieHus
M KOHCO/IM JKpaHa.

[eAaTenbHOCTb yyalmMxca: 4EMOHCTPUPYIOT, KAK YCBOWIW MaTepual.
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Jtan IV. Npoeepka noHMMaHUA U nepBUYHOe 3aKpensieHue (5 + 5 MuH)
[esatenbHOCTb yuntens: 3afaét yyalwmumcs cregytoLme Bonpochl.

» [Ins yero Hy)keH paTymk ueeta?

* Kak MOXHO KOHTpO/NMpOBaTb NOKa3aHWA AaTynKa?

» Kak 3apatb napameTpsbl faTtyvKa upeta’?

* Kak BblBECTM AaHHblE€ HA KOHCOJIb DKpaHa?

[eatenbHoCTb yyalwmxca: oTeevatoT Ha NpeasioXKeHHbIe BONPOChI.

Jrtan V. UHdopmauus o goMallHEM 3a4aHUU, UHCTPYKTAX MO €ro BbiMOJIHEHUIO
(3 + 3 MuH)

LeatenbHoCTb yunuTens: coobluaet yyawmmcs goMalluHee 3aAaHue.

3apaHue. Hanucarb nporpammy asukenus VR-pobota no guckosomy nabupuHty 6e3 uc-
nonb3oBaHusa 6noka Ecnu...To.

BaxHo!

Ucnonb3osarb 610K H{AaTb nokKa.

,D,eFITel'IbHOCTb ydalwunxca: 3a0akoT YTOYHAKLWME BONPOChl O BbIMNOJIHEHNMX OOMAaLLHEro 3aga-
HUA.

Jtan Vi. Pedbnekcusa pearenbHocTu Ha ypoke (2 + 2 MuH)

[eatenbHOCTb yunTens: cnpawmBaet yqawmxcs ob ux BnevatieHmsax oT ypoKa, Y4To noHpa-
BUIOCb, YTO OCTaNIOCh HEMOHATHBIM.

[leATenbHOCTb yyallMXCsa: OTBEYAIOT HA BOMPOCh! yYUTENS.

AupakTuyeckue matepuanbi

1. Mnardopma nporpammuposanus pobotos VEXCode VR [anektpoHHbin pecypc] // URL:
https: / /vr.vex.com (gata obpaweHnus: 15.04.2021).

2. Undopmatuka. YpoeeHb 1 «bnokun» [anektporHbint pecypc] // URL: https: / /education.
vex.com/stemlabs /cs/computer-science-level-1-blocks (nara o6pawenus: 15.04.2021).

3. Odu1umanbHbIM canT cpenbl nporpammmupoBanus Scratch [anektpoHHbiv pecypc] // URL:
https: / /scratch.mit.edu/ (mata obpauerus: 15.04.2021).

Ypoku 12—-15

YpoeeHb 06pa3oBaHuA: 0OCHOBHOE obLee.

MpepmeT: nHdopmarrka (pazgen «PobototexHuKay).

Knacc: 5—7.

YpoBeHb usyueHus (6azosbiit): Moaynb 3. [latunku u obpartHas cssA3b.

Tema ypoka: Jatuuk paccrosHus. MNpocton nabupuHt. AuHamuyeckuit 1abupuHr.

Tun ypoka: KOMOUHUMPOBAHHbIN.

Llenb ypoka: 03HaKOMMUTb y4yalMXCs C HOBOW rpynnon 670KOB ynpaeneHus poboTom
M BO3MOXXHOCTSIMU NPOrpaMMUPOBAHMUS C UX MOMOLLbIO.

Bpemsa peanusauuu: 4 akageMmyeckmx vaca.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEPbI C BbixoaoM B MHTepHeT.

Xop, ypoka

dtan l. MNocraHoBKa Lenu u 3apay ypoka, MOTUBALMA K yHeOHOW AeATeNnbHOCTH
M U3noxxeHue Hoeoro marepuana (15 + 15 + 15 + 15 muH)

LeatenbHOCTb yuntens: o6bACHAET HOBbIM MaTtepuan C AeMOHCTpaUMen CoO3aaHusa CKpunTa
ynpasnexus pobotom Ha nnarpopme VEXcode VR (http:/ /vr.vex.com).
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Puc. 33. NpocToit (a) u auHamuyeckuit (6) nabupuHTbI

MpoxoxxaeHne no nabupuUHTY uLenecoobpasHo
BbINOJIHATb C MCMNOJIb30BAHWMEM pa3fIMyHbIX AaT-
YMKOB: KaCaHWs, PacCTOsHWA, LBeTa, MecTonoso-
eHus. MNpu “3yyeHMn HOBOro matepuana peKko-
MeHAayeTcs pasbuTtb Becb npoxon nabupuHTa Ha
dbparmMeHTbl, 4TOObI MOKasaTb YyyalMMCA ONTH-
ManbHble PEXUMbl MPOXOXAEHUA nabupuHTa
VR-pob6otom.

B wrposbix nonax nnatdopmbl VEXcode VR
npeacraeneHbl 2 TMna NabupUHTOB — MPOCTOM
(cTaTnyeckui) 1 puHamuyeckui (puc. 33).

AnHamuyecknii nabUPUHT — 3T0 NaBUPUHT,
B KOTOPOM ero KOH(Urypauus usMeHseTca npwu
KaXk[0M HOBOM 3arpyske ckpunta. B npoctom na-
6UpuUHTe yno6HO oTpabarbiBaTh hparMeHTbl ABK-
)eHusa VR-poboTta, Hanpumep nocTaBuTb eMy 3a-
pauy: «Jlobpartbca B Touky A co craprta». [lpu- ARTEEAMG  NCpiD, =
mMep npoxoxaeHus VR-pobotom npoctoro nabu- '
pUHTa OT cTapTa Ao To4Yku B npuBenéH Ha pucyH-
ke 34.

Paccmotpum 6onee cnoxHyio 3agady: «Kak
L0BECTM poboTa Ao undpbl 4 32 MMHUMMANbHO KO-
pOTKOE BpeMs B NPOCTOM nabupuHte?» B naHHoOM
CKpUNTE  WCMONB3YIOTCA:  YC/IOBHbIA  Mepexopn
XXpatb noka v aea patumka — Jlesbinbamnep
(natumk kacanus) v datuuk paccrosHus. Bme- FECONMIT  RNODN]
CTO paTyMKa PacCTOSHUS MOXHO TaKXKe MCMOoJb30-
BaTb AATYMK KacaHUs, HO TOr4A YBEUYUTCA BPEMS
MPOXOXAEHUA NabupuHTa Ha SIMLWHUE MAHEBPbI
pobora.

[ERTONMT  ENepl] T

PRONRHD  Enep -

Puc. 34. MNpoxoxaeHune VR-pobotom FRBODOT  HAN0ABH *  HA @ B IpAIvCas B
npocTtoro nabupuHTa Ao To4ku B
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PaccmoTtpuM yHMBEpPCaibHYIO NPOrpaMmMy, KOTopas NoAXOAMT Ans npoxoxaeHus VR-pobo-
TOM KaK AMHaMU4YeCcKoro, Tak U Afsa ctatuyeckoro nabupwunra (puc. 35).

yETaMOEuTY OOl + Io

MOPEOPOT HENpasDy ¥  wE @ B rpagycax

ean PHOCTORHWE B Mam w }@

fefz] = dain]  fid Beprel ¥ H.3 @ mm * *
NoOBOPOT HANPpaAED * WO @ B rpanycax

pACCTOAMWE R mm * = m
BOT HADERD W H 0 @ B rpanychx

Puc. 35. YHueepcanbHas nporpaMma npoxoxaeHus nabupuHTos

YHuBepcanbHOCTb AaHHOW MporpamMMbl COCTOMT B ToM, 4to VR-pobort, nepemelwasch Ha
1 KNeTKy UrpoBOro nons, NpoBepsieT Hanuyme NpenaTcTeus Ha paccrtosHun 100 MM Bnepeam
cebs 1 B 3aBUCUMOCTH OT BbIMOJSIHEHMS WJIM HEBbIMOIHEHUSA 3TOrO YC/IOBUA MOBOPAYMBAET B Ty
WM MHYIO CTOPOHY WY ABUXKETCA BNepép.

[leaTenbHOCTb yHaLLMXCA: U3yHaloT HOBbIM MaTtepuall, CyLwatT 06bACHEHUS yunTens, 3aaa-
0T BOMpPOCHI.

dtan Il. AKTtyanu3zauus 3HaHuMi M npobHoe yuyebHoe peicteue (15 + 15 + 15 +
+ 15 muH)

[eAatenbHOCTb yunTena: npeanaraet yyalwmMmMcs Nog ero KOHTPOJIEM BbINOJIHUTL HEKOTOPbIEe
3apaHus Ha nnatdopme VEXcode VR, vcnonb3ys 3HaHWS, NONy4YeHHble B XOAE M3/OXKEHUA
HoBoro mMatepuana. [laHHblM 3Tan ypoka 3aHumaet no 15 MUHYT OT KaXKaoro M3 YeTblpex ypo-
KOB.

B xone otpabotku 3TOro 31ana ypoka yuutens (B 3aBUCMMOCTH OT MOAFOTOB/IEHHOCTH Kfac-
ca) npeanaraeT y4aliMMcsa COBMECTHO C HUM BbIMOJIHUTb NPAKTUYECKWUE 3aaHMS.

3apanuve 1. Cosparb ckpunT npoxoxkaeHus VR-pobotom npoctoro nabupuHra (puc. 36) go
Kaykgow u3 ByKB Ha cuHeM coHe.

44 B conepkanue




PR
CETb LIEHTPOB LIU®POBOTO " i T‘E

NMPOrPAMMUPOBAHUE POBOTOB OBPA3OBAHWS AETEM «IT-KYB» ‘ r «z\
2 S|

S

@ B =l

Puc. 36. NpocToi nabupuHt

3apanue 2. ONTMMU3MPOBATb CKPUNT, CO3AAHHbIM B 3aaaHuK 1, No BpeMeHU NpoxXoXKaeHUs
(pukcauns Taimepom).

BaxHo!

Ncnonb3oBartb pas3ninyHble 0ATYHUKKU.

3apanue 3. Co3zpatb ckpunT npoxoxaeHusa VR-poboToM npoctoro nabupuHta A0 Kaxkaou
n3 undp Ha 3eneHom cdoHe.

3apanue 4*. Cozgarb ckpunTbl npoxoxaeHus VR-poboTom nabupuHTa ¢ 04HOBPEMEHHbIM
MOACYETOM KONIMYECTBA CUHWUX WM /WUNK 3eNEHBbIX MOMeN C BbIBOLOM MH(OPMALMK Ha KOHCOSb
JKpaHa.

[esATenbHOCTb yYaLLMXCA: COBMECTHO C YYMTENIEM BbIMOHAIOT NPeASIOKEHHbIe 3a4aHus.

Jtan lll. MoBTopeHune HoBoro marepuana (5+ 5+ 5 + 5 mun)

[eaTenbHOCTb yuMUTENs: KPaTKo MOBTOPSIET HOBbIM Martepuan: NpuHUMNn paboTbl fATYMKOB
LUBETa, KacaHWs, PacCTOAAHUS, MECTOMOJIOXKEHUSA, OTPAXKEHUE AaHHbIX Ha MaHeNU ynpae/ieHus
M KOHCONW JKpaHa.

[eATenbHOCTb yyalmMxca: 4EMOHCTPUPYIOT, KaK YCBOWIW MaTepual.

Jtan IV. Npoeepka noHMMaHuA 1 nepeu4Hoe 3aKkpenseHue (5 + 5+ 5 + 5 muH)
[eatenbHOCTb yunTens: 3a0aét yyawmumcs ciegytoLue Bonpochl.
+ Kakoe npuHuun pabotbl garumka useta?

+ KakoB npuHuMn paboTbl JaTyMKa paccTosHUA?

* Kak MOXHO KOHTpOnMpoBaTh NOKasaHWsa Jatynka’?

+ Kakoe npuHuun pabotbl garumka kacaHus?

+ KakoB npuHuUMn paboTbl JaTYMKa MECTOMNONOXKEHUA?

+ Kak 3apatb napameTpbl fatyunka useta?

+ Kak 3apgartb napamMeTpbl MECTOMNONOXKEHUA?

* Kak BblBECTM AaHHble HA KOHCOJIb JKpaHa?

[eAatenbHOCTb yyalLMXcsa: OTBeYaoT Ha NPea/IoXKEHHbIE BONPOCHI.

dtan V. UHdopmauusa o aomMalwlHeM 3aAaHUU, UHCTPYKTAXK NO €ro BbiNOJIHEHUIO
(3+ 3+ 3+ 3 mun)

HesatenbHOCTb yuntensa: coobLiaeT yyawmumcsa goMallHee 3ajaHue.

3aganuve. Hanucarb nporpammy gsuskeHns VR-pobota no guckoesomy nabupuHty 6e3 umc-
nonb3oeaHusa 6noka Ecnum...to.
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BaxkHo!

Ucnonb3osarb 610K H(AaTb nokKa.

,D,EFITEJ'IbHOCTb ydyalwunxca: 3aakoT YTOYHAKOLWKME BONPOChl O BbIMNOJIHEHNMX AOMALLHEro 3aga-
HUA.

Jtan VI. Pebnekcusa pearenbHoctu Ha ypoke (2 + 2 + 2 + 2 muH)

[eatenbHOCTb yunTens: cnpawmBaeT yqawmxcs ob ux BnevatieHusx oT ypoKa, Y4To noHpa-
BUIOCb, YTO OCTa/IOCh HEMOHATHBIM.

[leATenbHOCTb yyallMXCcsa: OTBEYAIOT HA BOMPOCh! yYUTeNs.

AupakTuyeckue matepuanni

1. Mnardopma nporpammmposanus pobotos VEXcode VR [anektpoHHbiit pecypc] // URL:
https: / /vr.vex.com (gata obpaweHnus: 15.04.2021).

2. UHdbopmarturka. YpoeeHb 1 «bnoku» [anekTpoHHbIv pecypc] // URL: https:/ /education.
vex.com /stemlabs /cs /computer-science-level-1-blocks (nara obpauwexus: 15.04.2021).

3. OdbmumanbHbIi canT cpeapl nporpammupoBaHus Scratch [anekTpoHHbIv pecypc] // URL:
https: / /scratch.mit.edu/ (mata obpauerus: 15.04.2021).

Ypoku 16—17

YpoBeHb 06pa3zoBaHUA: OCHOBHOE 06LLee.

Mpeamert: nndopmartuka (pasgen «PobototexHuKa»).

Knacc: 5-7.

YpoBeHb usyuenus (6azosbiit): Moaynb 3. [latunku n obpartHas ces3b.

Tema ypoka: Ynpasnenue marautom. C6op duLiek.

Tun ypoka: KOMOUHMPOBAHHbIN.

Llenb ypoka: 03HaKOMMUTb ydyalMXCs C HOBOW rpynnoir 6/10KOB ynpaeneHus poboTom
¥ BO3MOXKHOCTSIMU NPOrPaMMUPOBAHMSA C UX MOMOLLbIO.

Bpemsa peanuszauuu: 2 akagemMryeckux yaca.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEPbI C BbIxoaoM B MHTepHeT.

Xop ypoka

3tan |. NocraHoBka uenu v 3apad
ypoKa, MOTMBauua K y4yebHOW pesTenb-
HOCTU M U3NIO)KEHUE HOBOro Marepuana
(15+ 15+ 15 + 15 mun)

HeatenbHOCTb yunTens: 0ObACHAET HOBbIM
Martepuan Cc AeMOHCTpaLMen Co3aaHUa CKpUn-
Ta ynpasneHus poboToM Ha nnardopme
VEXcode VR (http: / /vr.vex.com).

B rpynne MarHuut Bcero oguH 610k —
AkTuBuposatb vnu [leaktTuBupoBatb mar-
HWT. [JaBalTe paccMOTpUM 3agaHue, B KOTO-
POM HY)XXHO 32 MWHMManbHOEe BpeMsi cobparb
(bUWKM B COOTBETCTBYIOLLEM LBETOBOM Mosie
(puc. 37). Ons ero BbiNOMHEHWUS HYXKHO CO-
30aTb ONpenenEHHbIN CKPUMT.

CKpvnT Ha nepeMelLeHWe uLLIeK NoKasaH
Ha pucyHke 38.

Puc. 37. Urpoeoe none MNepemewweHue puwek
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YCTEHOBHTE CRODOCTE ABIOKEHIKA @ %
YCTaHOBKTE CKOPOCTL NOBOpOTA @ %
NOSTOQATL NOKa OaraeCruzy +  0DpekT pRoom?

OEM¥EHME BNepén
=

OCTaHOBMTL fEHHEHHE
AKTHEMpOEaTE MarHWT + B petM  3KTHEALMH »

NOBEPHYTH HA EYPC @ B mpagycax »

NOETOPATE NOKa PacCToRHWE B mim « =

OBVOKEHWE Bnepeg v

OCTEHOBMTL JEHKEHHE
aKTMBMpOBaTE MarHWT + B DEKM  AeakTHBALMH »
AewseHne obpatho + Ha m mmw= »

NOBEPHYTL Ha KYPC o E rpagycax

NOBEPHYTL HA KYPC @ B rpagycax b

OEVXEHWE Bnepen > Ha mmw P

NOBEPHYTH HA Kype o B rpagycax

Puc. 38. Ckpunt NepemeweHue duwek Ne 1

Yyawmmca HeobXoAMMO MOACHUTL AaHHbIM anroput™. B HEM ucnonbayetcs BROXKeHHbIN
umkn noetopexus 3 pasa (3 dpuwku u 3 nons). lns Toro 4tobbl 0HECNeUnTb BLICTPOE NMPOXOXK-
neHne VR-poboTa AaHHOMO MrpoBOro Mnojisi, CHavana yCcTaHaB/IMBaeM 3HauYeHMe CKOPOCTU ABU-
YXEHUS U MOBOPOTA B MPOLEHTaX OT MaKCUMMasbHOro 3HadyeHus. K coxxaneHwto, yCTaHOBWTb
MaKCMMasnbHOe 3HaYeHWe HEBO3MOXHO — PoBOT NpockouuT duwKy. MNosopotbl VR-poboTa Ha
180° 3abupatot nuwHee epemMs. Kpome Toro, B JaHHOM CKpUMTE HET BO3MOXHOCTU OCTAHOBMTb
paboTy CKpUMTa B KOHLE NMOCNEAHErO LMKNa.
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B cBs3u c 3TMM paccmarpuBaeMblii CKpUNT ciegyeT ontuMusnposarb (puc. 39): VR-pobor
He JOJIKeH TEPATb BPEMSA HA PasBopOTHl (3a4HWUM X04), COOTBETCTBEHHO, MOXKHO YBENUYUTb €r0
CKOPOCTb, & TaKXe caenarb hparMeHT OCTaHOBKM poboTa Moc/ie BbIMOSIHEHWS CKpUMTa, MC-
NosIb30BaB NepeMeHHY!o.

ABsAamiad  DRGoL
st iiokh DariseGewisy +  obbokr pigomT
IEPAMpoanTLE  BMaEiieT w D PSS S TRDELp v
Amnesinst DDpaTHG

ZIIFII.IEIZI' MOMEERAS Y™ B mn ™ "@

ARTHIEICETTh Mamur = B PHERHM EIRTWREL

FIEART RS : ' Had m m = |

[EFAEHWE BIEpEn *  HA @ mm s [

AOSOROT  HANDAEd +  HE ﬂ B rpagycax

HAEMAEHAE BIEpEl v+ HA @ i =
HAMEBD * HE3 @ B Meagycay

Puc. 39. OntumuanposarHbii ckpunt MNepemeweHue puwek Ne 2

[leaTenbHOCTb yyYalmMxca: U3yyatoT HOBbIM MaTepua, CNyLwaloT 0ObACHEHWUSA yunUTeNs, 3aaa-
0T BOMPOCHI.

dtan Il. Aktyanusauusa 3HaHui U npobHoe yuebHoe penicteue (15 + 15 MuH)

[eAatensHOCTb yunTens: npegnaraet yyawMmcs Nof ero KOHTPOJIEM BbINOJIHUTL HEKOTOPbIE
3apaHus Ha nnatgopme VEXcode VR, ncnonbays 3HaHMA, NONyYeHHbIE B XOAE U3/IOXKEHUSA HO-
BOro marepuana.
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3apaHue 1. Paszobparb pabory ckpunta, npuBeaEHHOrO Ha pucyHke 36, BbiSABUTb OLLUMOKM
M HETOYHOCTH B ero pabore.

3apaHue 2. Pazobparb paboTy ckpunTa, NoKasaHHOro Ha pucyHke 37.

[leaTenbHOCTb yHaLMXCA: CAMOCTOATE/IbHO BbINOHSAIOT NPeANOXKEHHbIE 3aaHUA.

dtan lll. MoBTopeHue HoBoro marepuana (5 + 5 MuH)

[leaTenbHOCTb yYUTENA: KPaTKO MOBTOPSET HOBbIM Martepuan: npuHuun paboTbl AATYMKOB
LUBETa, KacaHWs, PacCTOAHMUS, MECTOMOJIOXKEHUSA, OTPAXKEHUE AaHHbIX Ha MaHeNu ynpaefieHus
M KOHCOMM JKpaHa.

[eATenbHOCTb yyalmMxca: 4EMOHCTPUPYIOT, KAK YCBOWIW MaTepual.

dTtan IV. NpoBepka NOHUMAHKA U NepBUYHOIrO 3akpenseHua (5 + 5 muH)
[eAatenbHOCTb yunTensa: 3a0aéTt yyalmmcs ciegytoLue Bonpochl.

+ KakoB npuHuun pabotbl MarHuta?

» Kak opraHusoBarb BIOXKEHHbIN LUKN?

» Kak perynupoBarb CKOPOCTb ABUXEHUA poboTa M CKOPOCTb nosopoTa?

+ Kak octaHoBuTb poboTa nocne 3aeeplueHus paborbl ckpunta?

* Kak 3apatb cYETUYMK uTepaLmit (LMKIOB) C MOMOLLbIO NEPEMEHHOMN?
[eATenbHOCTb yyalmMxca: OTBeYaoT Ha NPeaJsIoXKeHHbIE BOMPOCHI.

dtan V. UHdopmauua o pomaliHeM 3agaHMU, UHCTPYKTAXK NO €ro BbiNOSIHEHUIO
(3 + 3 muH)

HesatenbHOCTb yuntensa: coobLiaeT yyawmmcsa goMallHee 3ajaHue.

3apaHue®. Hanucatb nporpammy ans urposoi nnowankv TpaHCnopTUpoBKa (uLek.

[eatenbHOCTb yHalmxca: 3a4atoT YyTOYHAOLLME BONPOCH! O BbINOSHEHUWU OMALLHEro 3aja-
HUSA.

dtan VI. Pedbnekcua pearenbHocTu Ha ypoke (2 + 2 MuH)

[eAtenbHOCTb yunTena: cnpalmBaeT yyawmxcsa ob ux BredyarieHusax oT ypoKa, 4To noHpa-
BWJIOCb, YTO OCTaIOCh HEMOHATHBIM.

[eAatenbHOCTb yyalMxca: OTBeYaoT Ha BOMNPOCH! y4UTeNs.

OuvpakTuyeckue marepuanbi

1. Mnardopma nporpammuposanmsa pobotos VEXCode VR [anektpoHHbiit pecypc] // URL:
https:/ /vr.vex.com (nara obpaiuenus: 15.04.2021).

2. MHdbopmarturka. YpoeeHb 1 «bnoku» [anekTpoHHbIv pecypc] / / URL: https: / /education.
vex.com /stemlabs /cs/computer-science-level-1-blocks (gara o6pawenus: 15.04.2021).

3. OcbmumanbHbIv cavT cpeabl NporpammupoBanus Scratch [anektpoHHbiv pecypc] // URL:
https:/ /scratch.mit.edu/ (narta obpawenus: 15.04.2021).

Ypok 18

YpoBeHb 06pa3oBaHUA: OCHOBHOE ObLee.

Mpepamert: nndopmartuka (pasgen «PobototexHuKa»).

Knacc: 5—-7.

YpoBeHb usyueHus (6azosbii): Moaynb 4. Peanusaumsa anroputMoB asuskeHus pobora.
Tema ypoka: bnok komaHg YnpaBneHUa v opraHnsauuns LMKIOB U BETBIEHWUN.

Tun ypoka: KOMOUHMPOBAHHbIN.

Llenb ypoka: 03HaKOMWTb y4alUMXCs C BETBIEHUMAMM M UMKNaMKM Ha 6ase nnatdopMbl
VEXcode VR.
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Bpemsa peanusauuu: 1 akagemmyeckui yac.
O6opynoBaHue U MaTepuanbl: KOMMbIOTEPbI C BbixoaoM B MHTepHeT.
Xop, ypoka

dtan |. NocraHoBKa uenu M 3apa4 ypoKa, MOTMBaALUA K Y4eOHOW AeATeNbHOCTU

(15 muH)

[eatenbHOCTb yuntensa: o6bAaCHAET HOBbIM MaTepyan C AEMOHCTpaLMeN KOMaHa yrnpassne-
Hu1s Ha nnatcdopme VEXcode VR (http: / /vr.vex.com).

bnok komaHa YnpaBnenusa B VEXcode VR

Bbl y>ke 3HaKOMbI C NOHATUSIMU LIUKIIOB U BETB/IEHWI, MO3TOMY CaMoe BpeMs NepemnTH K usy-
YEHMIO 3TUX CTPYKTYp B cpeae nporpammuposaHus VEXcode VR. Moyemy gaHHas rpynna 61o-
KOB uMeeT Ha3eaHue YnpaeneHue? Ha camom paene, BCE [oBONMbHO NpocTo. ITM 6710KM no-
3BOJIAIOT YNPaB/ATb NOBEAEHWEM Halero poboTta B 3aBUCMMOCTU OT 0OCTAaHOBKU M OKpY»Kato-
Wwux ero akTopos. bes 3TMx 6SIOKOB Mbl HE CMOXEM MOMYYUTb UHTENNEKTYaNIbHYIO CUCTEMY,
CNocobHyl0 OpUEHTMPOBATLCA B MPOCTPAHCTBE 6€3 AOMONHMTENIbHOM MOMOLLM CO CTOPOHbI
oneparopa WM KoMaHAbl pa3paboTyMKOB.

LTI HE

Puc. 40. bnok komaHg YnpaBneHusa

Ha pucyHke 40 nokasaH 6510k komaHa YnpaeneHnusa. Obparute BHMMaHue, YTO MHOTMe
GI0KM CXOXKM Mexay coboi No Ha3BaHMAM M 06NaJaOT NOXOXKUMKU CBOMCTBaMU. Ha ypoke Mbl
usyunm 6noku Xparb v MoeTopAaTs.
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Paccmotpum 610k Oxkupanusa (puc. 41).

Puc. 1. Brnok OxxupaHus

[aHHbi 610K NO3BONAET yAEpP)KMBaTb AEUCTBUA, KOTOPblE MPOUCXOAMIN OO €ro Bbi30Ba.
Paccmotpum nprmep nporpammsbl ¢ ucnosnb3osaHuem 61oka Oxupanua (puc. 42).

CCTOHOEETS [BHSHE

Puc. 42. MNpumep nporpammsbl ¢ ucnonb3osaHrem 6noka OxkupaHus

Yrto npounsonaér B gaHHoM otpbike koaa? Mpu 3anycke nporpammbl poboT ByaeT ABurathb-
cA Bnepés, nocse yero octaHosuTca. Ecnmn ybparb gaHHbIM 610K, TO BU3yanbHO HUYEro He Npo-
M30OMAET, TaK KaK poBOT MrHOBEHHO BbIMOMHWUT 06e KOMaHAbI M faXKe He CABMHETCS C MecTa.

BaxHo!

Brnoku nporpammbl nocne 6noka OxxupaHua He GyoyT BbIMONHATLCA, NMOKA He WC-
TEYET BpeMs, YCTaHOBIEHHOE BHYTPU 3TOro b6/oKa.

Mepeinném tenepb Kk 6noky MoBTopAaTb. [daHHbiM 60K NOBTOPSET HEKOTOPblE AEUCTBUS,
KOJIMYECTBO KOTOPbLIX ONpeaeneHo BHYTpU 3Toro 6noka. PaccmoTpum yxe u3BecTHylo npo-
rpamMmmy obxopaa nons no nepumeTpy keagpara (puc. 43).

ARamECEE  ErEpdE v ua maT [k

IEECET  HATERED T ER E BrpETE
m |

Puc. 43. Nporpamma o6xoaa nons no nepuMeTpy Keagpara

Hasaite 6onee nogpobHO paccMOTpuUM AaHHylo rnporpammy. [Noyemy 6bl HAM NPOCTO He
MCNONb30BaTh rPynmny U3 OAMHAKOBbLIX GIOKOB ANA peleHus 3agayn? Hukto He 3anpewsaer
HaM 3a[4eWCTBOBaTb HECKOJIbKO OAMHAKOBbIX 6/10KOB BMeCTO uMKnoe. OgHako npu HanvcaHum
Kopa 6onbliero ob6béma nonyymTcsa ropasgo 6osibliue CTPOK, YTO, HECOMHEHHO, YC/IOXHUT YM-
TaeMoCTb BCeM nporpammbl. [na cpaBHeHUs HA pucyHKe 44 nokasaH TOT e cambli Kog, HO
6e3 1Cnosib3oBaHWA LUKNa.

B conepxaHuve 51




CETb LEHTPOB LUM®POBOIO

OBPA3OBAHMS AETEM «IT-KYB» NMPOrPAMMUPOBAHUE POBOTOB

NBUXEHWE Bnepén *  Ha @ mme P

NOBOPOT HanpaBo * Ha B rpagycax e
ABHEHHE Dﬂﬂpéﬂ - Ha @ mn -
NOBOPOT Hanpaso *  Ha @ B rpagycax
Na#eHHe Bnepén *+ Ha @ mm *
NoBOpOT Hanpapo * Ha B rpapycax
OB EHHe EﬂEIFIIE,H - Ha @ mmn w
NoBOpOT Hanpaepo w* Ha @ B rpagycax

OCTEHOBHMTE OBWHREHWE

Puc. 44. O6xop no keagpary 6e3s umkna

Kak Bbl Mmornu Y6G,D,VITbCF|, UMKNbl 3HAYUTENBHO YNPOLLAOT YNTAEMOCTb KO4a, HE B/IMAA Ha
ero d)yHKLIMOHaJ'IbHOCTb.

,u,eﬂTerleOCTb yHalwmnxca: nayyatot HOBbIM mMarepuan, cnywaroT 06bACHEHUSA yyutenad, 3aga-
IOT BONPOChbI.

dtan Il. AkTyanusauusa 3HaHui U npobHoe yuebHoe pelicteue (15 MuH)

[eatenbHOCTb yunTensa: npepsiaraeT yyalwMMcs NMOJL ero KOHTPOJIEM BbIMOMHUTL 3afaHue
Ha nnarpopme VEXcode VR, ucnonbaysa 3HaHUs, NosyyYeHHble B XOA€E U3/I0XKEHUS HOBOMO Ma-
Tepuana.

3apaHue. Hanucatb nporpammy gns obbesga VR-pobOTOM LLIECTUYrOMbHMKA, MPU 3TOM UC-
nosib3ysl TONbKO B/I0KK ABUXKEHWUA 6e3 yKasaHusA paccTosiHus, 60K nmoBopoTta 6e3 yKkasaHus
yrna v 610K OXXuaaHus.

[lesATenbHOCTb yyaLLMXCA: CAMOCTOATENbHO BbIMOSHAIOT NPefIoXKeHHOe 3aaaHue.

dtan lll. MoeTopeHue HoBoro marepuana (5 mun)

[eatenbHOCTb yuuTENs: KpaTko MOBTOPSIET HOBbIM Marepuan: 6nokv Ynpasnenus, 6nok
OxxupgaHusa v 6nok NMosTopeHus.

[eaTenbHOCTb yYalmxcsa: LeMOHCTPUPYIOT, Kak YCBOWW MaTepuarn.
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Jtan IV. lNpoBepka NOHMMaHUA U NEPBUYHOrO 3aKpensieHUa (5 MUH)
[eAatenbHOCTb yunTens: 3a0aét yyalwmmcs cegytowue Bonpochl.

* lNouemy 610KM ynpasneHus TaK HasbiBaroTcs?

* 3aueM Hy)KHbl 6510kM YnpaBneHua?

* Yro nossonser pgenartb 6510k Oxkupanua?

* Yrto nenaert 6nok MosTopeHuna?

[eAaTenbHOCTb yyalmMxca: OTBEYAOT HA NPeAJ/IOXKEHHbIE BONPOCHI.

Jtan V. UHdopmauus o goMallHeM 3a4aHUU, MHCTPYKTAXK MO €ro BbiMOJIHEHUIO
(3 MuH)

HesatenbHoCTb yuntens: coobiaeT yyawmmcs goMallHee 3ajaHue.

3aganue 1. Hanucatb anroputm obbesna VR-poboTOM TpeyronbHUKa U NPAMOYrosibHUKA.

3aganune 2. Hanucatb anroputm obbesna VR-poboTOM TpeyrosibHWKa v NpAMOYrosibHUKa
6e3 1cnosb3oBaHMsA BJIOKOB MOBOPOTA C YKa3aHWEM Yr/ia MoBopoTa.

BaxHo!

HeobxoaMMo ncnonb3osatb TONbKO 610K OXMAAHUSA.

,D,eFITe.HbHOCTb yHyalwmnxca: 3agaloT yToOYHAKLWMe BONpPOoChl O BbIMNOJIHEHMX AOMaALLHEro 3aga-
HUA.

Jtan VI. Pebnekcusa peatenbHoCcTHU Ha ypoke (2 MUH)

[eatenbHOCTb yunTens: cnpalimBaeT yqawmxcs ob ux BreyarieHusax oT ypoKa, 4To noHpa-
BWJIOCb, YTO OCTaIOCh HEMOHATHBIM.

[eatenbHOCTb yHalmxcsa: oTBe4aloT Ha BOMNPOCh! y4uTens.

OvaakTuyeckue matepuanbl

1. MNnartdopma nporpammuposanus pobotos VEXCode VR [anektpoHHbit pecypc] // URL:
https: / /vr.vex.com (nata obpaweHnus: 15.04.2021).

2. Undopmartrka. YpoeeHnb 1 «bnokun» [anektponHbint pecypc] // URL: https: / /education.
vex.com /stemlabs /cs/computer-science-level-1-blocks (nara o6pawenus: 15.04.2021).

3. OcbmumanbHbIv cavT cpeabl NporpaMmmupoBanus Scratch [anektpoHHbiv pecypc] // URL:
https:/ /scratch.mit.edu/ (narta obpawenus: 15.04.2021).

Ypok 19

YpoBeHb 06pa3zoBaHUA: OCHOBHOE 06LLee.

MpepmeT: Hdopmatrka (pasgen «PobototexHuKa).

Knacc: 5—7.

YpoBeHb usyueHus (6azosbii): Moaynb 4. Peanusaumsa anroputMoe asuskeHuns pobora.

Tema ypoka: bnok komaHg YnpaBneHUa v opraHnsauuns LUMKIOB U BETBIEHWUN.

Tun ypoka: KOMBUHUPOBAHHBIN.

Llenb ypoka: 03HaKOMWTb yyalMXCsA C BETBIEHUSAMMU M LUMKNaMu Ha 6ase nnarcopmbl
VEXcode VR.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

O6opynoBaHue u maTepuanbl: KOMMbIOTEPbI C BbixoaoM B MHTepHeT.

Xop, ypoka

dtan l. MNocraHoBKa Lenu u 3apady ypoka, MOTUBALMA K yHeOHOW AeATeNnbHOCTH
(15 mMuH)

[eatenbHOCTb yuntensa: o6bACHAET HOBbIM MaTepuan C AEMOHCTpALMEN KOMaH4 yrnpasesne-
Hu1s Ha nnatcdopme VEXcode VR (http: / /vr.vex.com).
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bnok komaHg YnpaBnenusa B VEXcode VR
Ha npegbiaywiem 3aHaTMM GbliM paccMoTpeHbl 6/10KM oxunaaHusa u nostoperus. CerogHs
Mbl MPOAO/IKUM U3ydeHue apyrux 61okos moaynsa ynpaeneHus. Ha npaktuke pobory uHorga
TpebyeTcs eAMHOXKAbI NPUHATL BbIOOP OTHOCKTENBHO ByayLLero 4eNCTBUA. ITO MOryT ObITb No-
BOPOTbl HanpaBO WM HaneBo, OTbe3nbl BMepen WU Hasag B
[ ' onpeaenéHHbii MOMEHT BpeMeHu 6e3 HeobXxoaAMMOCTH Nepenpo-
’ ' BEPKM AEUCTBUM, KaK B LuMKnax. B atux cnyyasax nyywe Bcero uc-
nonb3oeatb 650kn Ecnu...torga v Ecnu...torpa...uHaue, Ko-
TOpble MO3BONAIOT NPeobpa3oBarTh AENCTBUSA, COBEPLLUAEMbIE PO-
' 60TOM, B CUCTEMY C BbIXOAaMU «Oa/HET».
Puc. 45. Bnok Ecnn...Torna B nepsyto ouepenb, obpatm BHMMaHWe Ha 6ok Ecnu...Tor-
Aa (puc. 45).
Teno paHHoro 6510Ka BbINOMHAETCA B TOM C/lyYae, eC/iv yc/ioBMe, 0003HAYeHHOE B LLECTH-
yrofibHOW BCTaBKe, ABNSETCA UCTMHOM, U He BbINOSIHAETCA B 0OpaTtHOM ciydae. Paccmotpum
Ko, NPMBEAEHHbIM Ha pUcyHKke 46.

Puc. 46. MNpumep ncnonbzoBaHus ycnoeHoro 61o0ka

B kauecTBe ycnoeusi B 6/10Ke AaHO SIOrMYECKOe BbipaykeHue, CoepKalliee crnpaea CymMmy
yucen, a cneea — KOHCTaHTy. Ecnu cpaBHeHMe OKaXkeTcs UCTMHOW, TO B OKHe BbiBoZa OyneT
HaneyataHo True, ecnu ycrnoBsue okaxkeTcs noxHbiM, To False.

Kpowme Toro, cyuiecTsyert eLué oauH 610K yNpaBneHus, CXOXKWK C BbileyKa3aHHbIM, HO UMe-
oMK eLwé oaHy gononHutensHyio Beteb MHaue (puc. 47).

Puc. 47. bnok Ecnu...torpa...mHaue
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PaccmoTpum nporpammy Ansi NoHWMaHus pasHuubl Mexxay 6nokamu Ecnum...torpa v Ec-
nn...Toraa...nHave (puc. 48).

VCTAHOBWTL UBET NedaTh  KDacHbin =

eyt @

HRaYEe

YETaHGBWTE UBET rméqard JenéHe *

=0l Secand

Puc. 48. lemoncTtpaumsa paborbl nporpammsl Ecnu...torga...nHaue

PaccmoTpuM Koa faaHHoM nporpammebl. BeipaykeHne nocne Ecnu B faHHOM cnyyae apnser-
CA NIOXKHbIM, No3TOMy OyAeT BbINoNHATLCA YacTb nocie MHaue, T. e. nepo poboTa cTaHeT 3ené-
HOrO LBeTa M Ha KOoHconnM JKpaHa nossutca Haanucb Second Over. O6patute BHMMaHwMe,
uyto Over 6yneT BbiBeAEeHO B NIOOOM Crlyyae, Tak KaK HaxoaMTca 3a npenenamu 610Ka ycnos-
HOro orneparopa.

[leaTenbHOCTb yHalLMXCA: U3yHaloT HOBbIM MaTepuall, CyLaloT 06bACHEHUS yunTens, 3aaa-
0T BOMPOCHI.

dtan Il. Aktyanusauunsa 3HaHui U npobHoe yuebHoe penicteue (15 MuH)

[eAatensHOCTb yunTensa: npeanaraeT y4alMMcs Nog ero KOHTPOsIEM BbIMOMHUTL 3aaHUeE Ha
nnatopme VEXcode VR.

3apaHuve. Hanucartb nporpammy gns BbiBoga Ha akpaH True wnu False B 3aBucumocTtH ot
peLeHnsa MPOCTbIX MaTeMaTUYeCKUX BbIPAXKEHUM, KOTOPbIE y4aluMecs LO/MKHbl Pa3MecTUTb
BHYTPM YC/IOBMS YCIOBHOTO Gi0Ka.

[eaTenbHOCTb yYalmxca: CAMOCTOATENbHO BbINOMHAIOT NPEAIOXKEeHHOe 3aJaHue.

dTan lll. MoBTOpeHue HoBoro marepuana (5 MuH)

[leaTenbHOCTb yunTENA: KPaTKo NOBTOPSIET HOBLIM MaTepuan: 6noku Ecnu...toraa, Ecnu...
TOrpa...MHaue.

JesatenbHOCTb yHalmxcsa: LeMOHCTPUPYIOT, Kak YCBOWIW MaTepuarn.
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dtan IV. NpoBepka NOHMMaHUA U NepBUYHOE 3aKpensieHue (5 MUH)
[esatenbHOCTb yuntens: 3ajaeT yyalwumcs cregytolme Bonpochl.

+ Kak moxHo ucnonbsosarb 610k Ecnu...torga?

* B 4yém pasnuumne 6nokoe Ecnu...torpa v Ecnu...Torpa...uHaue?

* B kakux cuTyaumsx ny4iie scero ucrnosbsoeatb 6ok Ecnu...torpa...uHave?
[eAatenbHOCTb yyalLMXcsa: OTBEYAOT Ha NPEeAJ/IOXKEHHbIE BONPOCHI.

dtan V. UHdopmaumsa o goMallHEeM 3a4aHUU, MHCTPYKTaXK MO €ro BbiMOJSIHEHUIO
(3 MuH)

LesatenbHOCTb yuntens: coobLiaeT yyawmmcs goMaluHee 3ajaHue.

3aganue 1. Hanucatb nporpammy ans octaHoeku VR-pobota nepen npenatcrtenem.

3apaHue 2. Hanucarb nporpammy ans nosopota VR-pobota nepeg npenstctenem Ha npo-
M3BOJIbHBIW Yron.

[eAatenbHOCTb yyalmMXca: 3a4at0T YTOYHSAOLLME BOMPOCHI O BbINONHEHUW AOMALLHEro 3a4a-
HUS.

dtan VI. Pebnekcua peatenbHoCcTH Ha ypoKe (2 MUH)

[eatenbHOCTb yunTensa: cnpalimBaeT ydqawmxcs ob ux BredyarieHusax oT ypoKa, 4To noHpa-
BWJIOCb, YTO OCTaIOCh HEMOHATHBIM.

[eatenbHOCTb yHalmxca: oTBeYaoT Ha BONPOCh! y4uTens.

AupakTuyeckune martepuansi

1. NMnatdopma nporpammuposanua pobotoe VEXCode VR [3ekTpoHHbitt pecypc] // URL:
https: / /vr.vex.com (gata obpaweHnus: 15.04.2021).

2. Undopmatmka. YpoeeHb 1 «bnokun» [anektporHbint pecypc] // URL: https: / /education.
vex.com/stemlabs /cs/computer-science-level-1-blocks (nara o6pawenus: 15.04.2021).

3. Odu1umanbHbIM canT cpenbl nporpammupoBanus Scratch [anektporHbiv pecypc] // URL:
https:/ /scratch.mit.edu/ (narta obpauwenus: 15.04.2021).

Ypok 20

YpoBeHb 06pa3oBaHuA: 0OCHOBHOE ObLiee.

MpepmeT: nHdopmarrka (pazgen «PobototexHuKay).

Knacc: 5—-7.

YpoBeHb usyueHus (6azosbii): Mogynb 4. Peanusaumsa anroputMoe asuxkeHus pobora.

Tema ypoka: bnok komaHa YnpaBneHusa v opraHvM3aums LUMKIOB U BETB/IEHWHN.

Tun ypoka: KOMOUHUPOBAHHbIN.

Llenb ypoka: 03HaKOMWTb yYalMXCsA C BETBIEHUSAMU M LUMKNaMu Ha 6ase nnarcopmbl
VEXcode VR.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEPbI C BbixoaoM B MHTepHeT.

Xop, ypoka
dtan |. NocraHoBKa uenu U 3apay ypokKa, MOTMBaALUA K y4eOHOW AEeATEeNbHOCTH
(15 mMuH)
HesatenbHOCTb yuntensa: oobAaCHAET HOBbIM MaTepuan C AEMOHCTPALMEN KOMaHA yrnpassne-
Hua Ha nnatcdopme VEXcode VR (http:/ /vr.vex.com).

bnok komaHp Ynpasnenua B VEXcode VR

Ha npegpblayuiem 3aHaTMm 6binv paccMOTpeHbl ycioBHble 6110ku. CerogHsa Npoao/KUM nsy-
YeHWe ocTasibHbIX O/I0KOB MoAyNA ynpaeneHus. Ha npaktvke BCTpeyaroTcs cUTyaumm, nNpu KoTo-
pbiX HEO6X0AMMO MPOBEPATb YC/IOBUE HECKO/IbKO Pas, NPEXKae YeM NPUHATbL OKOHYaTe/lbHOe pe-
wexune. KoHeyHo, MOXKHO MCMosib30BaTh COBOKYMHOCTb B/IOKOB MOBTOPEHWUSA W YC/IOBHbIE BIOKM,
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HO /11 KOPPEKTHOW paboTbl MOBTOPEHWUI [OKHO BbITb OFPOMHOE YUC/O (AECATKU MUITIMOHOB),
¥ NoAGOP TOYHOrO YMC/IA MOXKET 3HAYUTESIbHO YBE/IMUYUTL 0bLLEee BPeMs CO34aHMUA MPOrpaMMmbl.
Bo usbexxanue atoro 8 VEXcode VR ncnonb3ytotcs umknbl Moeropate noka u Moka (puc. 49).

Puc. 49. bnoku umknos NMoeTopaTtb noka v Noka

Paccmotpum npocToi npumep nporpammbl (puc. 50), AeMOHCTPUPYIOWMI PasNnYUS MeXay
3TUMM OBYMS BUOAMMU LIMKIIOB.

YVETAHOAWTE CHOPOCTE JBWMEHIA @ O
YETEHOBM Th CH ICTh NOBOROTE m 24

PECCTORHWE 8  mim W

ABVIREHME anepdn -

gin-talaley Hanpaeo HH @ B TP yCa |

NOSTORATE TIOKE paccTORHME B mm w

MR HME BilepeE

CCTHHOBWTE QBN EHNAE

Puc. 50. Paznununsa umknos Moetoparb noka u Moka

Ha nepBbiit B3rsag MOXeT NOKas3arbCsl, YTO Pa3nyus B YCIOBUSAX GNOKOB LIMKIOB LOMKHbI
MPUBECTH K BbINOJIHEHWIO aBCOIOTHO Pa3HbIX AEUCTBMU, HO 3TO He TaK. [lencTBus BHYTpH 610-
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ka MoeTopsaTb NoKa 6yayT BbINONAHATLCA A0 TeX Nop, noka ycnosue byaet noxHbiM. 06 3Tom
BaXXHO MNOMHUTb NPU COCTAaBNEHUU NPOrPaMMbI.
[aBaiite noka omioxum 6510k NMOBTOPATL NOKa M COCTAaBMM MNPOCTYIO MPOrpaMmy Asis Bbi-

BOJAA Ha 3KpaH HECKOJIbKUX CTPOK TEeKCTa B 3aBUCMMOCTU OT MOKa3aHUM AaTyMKa pacCTOSHUSA
(puc. 51).

e et

AERTTO TIRBOT M) ]
[t i T LR S T U

PaCCTOAHWAE B Mim *

ORWEEHWE BhRapan v

nedats BLEEEE

OCTAHOBRMTE OEHSeHNE

Puc. 51. Pa6ota c unknom Moka

MocTpoyHo paccMoTpuM AaHHylo nporpammy. B nepsyio ouepeab cospganmm 650K LMKNa,
KoTopbiK Byaet paboTartb o Tex nop, noka poboT He yBUAMUT nepen cobow Kakoe-nmbo npe-
narctene. Ha nyt Bcero cneposaHusa o npensaTtcTeusa pobot 6yaer BbIBOAUTL B KOHCOJb Bbi-
Boga cnoso «[lpueer» 6onblIoe YMCNO pas B CUITY BbICOKOKM NPOU3BOAMUTENILHOCTH YpaBsAio-
wero KoHTponnepa. Ecnv pobaeuTb K nporpamMme BCero ogHy CTPOKY, To cnoso «[lpuser» by-
[leT BbIBeAEeHO TONbKO oauH pas (puc. 52).

PFaCcTORHME B Mme '+

ABMKEHWE BREpdn

HHCTHTE BC8 STPORM

nesaTs WL

JCTEHOEWTE OEWsEHWE

Puc. 52. BoiBoa ogHoro cnosa Ha IKpaH BO BpeMs UCMonb3oBaHua uukna Moka
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[eaTenbHOCTb yHaLLMXCA: U3yHaloT HOBbIM MaTtepuall, CyLatoT 0ObACHEHUS yunTens, 3aaa-
0T BOMNPOCbI.

dtan Il. Aktyanusauunsa 3HaHui 1 npobHoe yuebHoe pencteue (15 MuH)

[eatenbHocTb yuntensa: npeanaraet y4almnMcs nog ero KOHTPOJIeM BbINOMHWUTb HEKOTOpbIe
3apaHua Ha nnatcopme VEXcode VR.

3apanuve 1. Hanucatb nporpamMmy ans BbiBoaa Ha akpaH cnosa «[pusets.

BaxHo!

anI KaXXAOM npoxopge uukna cjioBo (<|-|pVIBeT>) AOJI)XKHO BblIBOOUTBCA C HOBOW CTPOKMH.

3apaHve 2. Hanucarb nporpammy no pucosaHuio VR-pobotom Keagpara (B Kadectee no-
BTOPEHWSA NMPOMAEHHOro Matepuana).
[eATenbHOCTb yyalMXCa: CAMOCTOATENBHO BbIMOSHAOT NPEAOXKEHHbIe 3a4aHUs.

Jtan lll. MoBTopeHune HoBoro marepuana (5 mun)
[eatenbHoCTb yuntena: KpaTtko NoBTopsieT HOBbIM MaTtepuan: uuknbl B VEXcode VR.
JeatenbHOCTb yyalmxca: eMOHCTPUPYIOT, Kak YCBOUIM MaTepuarn.

dtan IV. lpoBepka NOHMMaHUA U NepBUYHOE 3aKpensieHue (5 MUH)

[eatenbHocTb yuntena: 3agaéT yyalwmmcs cregytoLme BOnpochl.

* B 4yém pasnnumns 6nokos Moka v MoeTopAaTb noka?

* lNpueeante npumepbl nporpammel, ucnonb3ytowen 6ok Moka (B Buae nnaHa paborb
nporpammsi).

* lNpuBeaunte npuMepbl Nporpammbl, UcnosbsytoLen 6ok MoBTopATL NOKa (B BUAE Nces-
nokona).

[eatenbHOCTb yyalmxcsa: oTBevaloT Ha NpeasioXKeHHble BONPOChI.

drtan V. UHdopmauus o goMallHEM 3a4aHUU, UHCTPYKTAX MO €ro BbiMOJIHEHUIO
(3 MuH)

[eatenbHoCTb yunTens: coobLluaet yyawumcs JoMallHee 3aAaHue.

3aganue. Peanusosarb nporpamMmy ans pucosanus VR-pobotom TpeyrosbH1Ka ¢ BbIBOAOM
Ha 3KpaH BCex 3Tanoe paboTbl Nporpammbl (MOBOPOTHI U ABUNKEHUE BrEPEL).

[esatenbHOCTb yYalmxcsa: 3a4aoT YyTOYHAOLLME BONPOCH! O BbINOSIHEHUWU AOMALLHEro 3aja-
HUS.

Jtan Vi. Pedhnekcusa pearenbHocTu Ha ypoke (2 MUH)

[eatenbHOCTb yunTens: cnpalumBaeT yqawmxcs ob ux BnevatieHusax oT ypokKa, Y4To NoHpa-
BUJIOCb, YTO OCTaNIOCh HEMOHATHBIM.

[eATenbHOCTb yyallMXCcsa: OTBEYAIOT HA BOMPOCh! yYUTENS.

AupakTuyeckune martepuanni

1. MNnartdopma nporpammuposanus pobotos VEXCode VR [anektpoHHbit pecypc] // URL:
https:/ /vr.vex.com (nara obpaiuenus: 15.04.2021).

2. Undopmartuka. YposeHb 1 «bnokuny [anektponHbint pecypc] // URL: https: / /education.
vex.com /stemlabs /cs/computer-science-level-1-blocks (nara o6pawenus: 15.04.2021).

3. Odu1umanbHbIM canT cpenbl nporpammupoBaHus Scratch [anektporHbiv pecypc] // URL:
https:/ /scratch.mit.edu/ (narta obpawenus: 15.04.2021).

Ypok 21

YpoBeHb 06pa3zoBaHUA: OCHOBHOE 0bLLee.
MpepmeT: Hdopmarrka (pazgen «PobototexHuKay).
Knacc: 5—7.
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YpoBeHb usydeHus (6asoebiin): Moaynb 4. Peanusauus anroputMoB asuxkeHus pobora.

Tema ypoka: bnok komaHg YnpaBneHUa v opraHnsauuns LUMKIOB U BETBIEHWUN.

Tun ypoka: KOMBUHUPOBAHHbIN.

Llenb ypoka: 03HaKOMWTb y4alUMXCs C BETBIEHUMAMM M UMKNAMKM Ha 6ase nnatdopMmbl
VEXcode VR.

Bpemsa peanusauuu: 1 akagemumyeckum yac.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEPLI C BbIXogoM B MHTepHerT.

Xop, ypoka

dtan l. MNocraHoBKa Lenu u 3apay ypoka, MOTUBALMA K YYeOHOW AeATeNbHOCTH
(15 muR)

HesatenbHocTb yuntens: obbsACHAET HOBbIM Matepuan C AeMOHCTpauren KomaHg Ynpaene-
Hua Ha nnatcopme VEXcode VR (http:/ /vr.vex.com).

bnok komaHg YnpaBnenusa B VEXcode VR

Ha npeablaywiem 3aHaTMK Gbinn paccMoTpeHbl 610KkM uMKoB. CerogHs Mbl MPOLOSIKUM U3Y-
yeHuWe ocTaslumxcs 6nokoe Momyna ynpasneHus: 6noka Bcerpa, 6noka lMpepbiBaHua u
6noka XXpartb noka.

Bnok Bcerga (puc. 53) npeacrasnser coboit GECKOHEYHbIM UMK 6e3 yCrioBus, KOTOPbIM
OyneT BbINOMHATLCSA HA NPOTAXKEHUU BCEN NPOrpaMMmbl HE3aBUCUMO OT AEUCTBUW, MPOUCXOASA-
LLMX BHYTPU U CHAPYXXM Hero.

Puc. 53. briok uvkna Becerpa

PaccmoTtpumM aBe nporpamMmebl, KOTopble SIBNAIOTCA NMOMIHOCTbIO MAEHTUYHBIMU, HO MPU 3TOM
LEMOHCTPUPYIOT NpuHumMn pabotbl 6noka Beerpa (puc. 54).

ABMKEHWE Bnepén w

AOHREHNAE aTepRd *  Ha @ mm = E

Puc. 54. Ananor 6eckoHe4YyHoro uukna

Kak Bbl MOXXeTe 3amMeTUTb, B JaHHOW Nporpamme O/10K ABUXKEHUS BK/IlOYaeT B cebs Becko-
HEYHbIN LMK/, 4TO No3BonseT poboTy Auratbcs GECKOHEeYHO Bnepén npu AobaeneHuu 3Toro
6n0oKa B nporpammy. [11a Toro 4utobbl NpepBathb BbiNo/HEHWE BECKOHEYHOrO LMK/a, MOXHO MC-
nonb3osatb 6510k MpepbiBaHua (puc. 55).

Puc. 55. bnok MNpepbiBaHua
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Paccmotpum nporpammy, B KOTOpoi poboT ByaeT exatb Brepén 4O TeX rnop, NoKa AardvK
paccTosHuWs He YBUAMT nepeg coboi HekoTopoe npensaTcTeue Ha pacctosiHun 100 mm (puc. 56).

BREFlA

PECCTOHHAER B

ARWHeHNa

HHEYE

NpepBsaTL

OOTAHDBATE DB WK HbE

Puc. 56. MNporpamma ana nemMoHcTpauum paboTsl LKA NpepbiBaHUsA

[aHHaa nporpamma BbIMONHAET BCE Te e AEeWCTBUS, YTO U Ucronb3oBaHue uvkna MNoka,
PacCMOTPEHHOrO B MPeapbIayLLEM YPOKE, HO MPU 3TOM HarAAHO AEMOHCTPUPYET cnocob npe-
pbiBaHusa unkna Bcerpa. Bnok Mpepearb 06bI4HO MCMOb3yeTCs NPU aBapuUMHOM MpepbiBa-

HWUK MPOrpPaMMbl, YTO NO3BONAET U3beXKaTb NONOMOK poboTa.

Paccmotpum 6oniee CloXHbIM BapMaHT NporpaMmbl, B KOTOPOM UCMO/b30BaHWe uukna by-
[ET onpaeAaHo cpabaTbiBaHMEM AATYMKA PACCTOAHMSA HA PACCTOAHMMU MEHbLLIEM, YEM MIaHUPY-

emoe (puc. 57).

Lo 1]

[REETIRuE

iU e USRS
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B paHHOM nporpamme poboT Oyaert coBepluatb NOBOPOT A0 T€X NOpP, NMOKa He OOHAPYXUT
nepeq coboi npensaTtcTeue. [ocne 3T0ro OH OCTaHOBUT CBOE ABWKeHMWe. [laHHbIN anropmuTM Mo-
)KeT BbITb NPUMEHNUM K C/ly4asMm, Korga Ha poboTe yCTaHOB/IEHO TEXHUYECKOe 3peHue (kamepa)
1 eMy HeobxoamM Nydwnii 0630p ANa UAEHTUDUKALUM OOBEKTOB, HAXOAALLMXCA Nepes HUM.

O6parnm BHMMaHue Ha 6ok XKaarb noka (puc. 58), noseonsowmMi yaepKatb BbinosiHe-
HWe OEeMCTBUM [0 aKTMBaLuK 3Toro 6oKa.

ABHECHWE BNEpER *

Puc. 58. brnok XXpaTtb noka

PaccmoTpum nporpammy, Kotopas obnierdaeT npoxoxaeHue poboToM HEKOTOPbIX UCMbITa-
Hui B cpese VEXcode VR (puc. 59).

Puc. 59. MNpumep nporpammsbl ¢ 6nokom XKaatb noka

B paHHOM nporpamme poboT npu obHapyXeHUM OObeKTa MOCTapaeTcs BbITONKHYTb €ro
¢ nons. JaHHbIM KoL NOMOXKET B peLleHUM 3334, C KOTOPbIMU Bbl BCTPETUTECH Ha CNeayoL X
ypoKax.

[eaTenbHOCTb yyalmMxcsa: U3ydatoT HOBbIM MaTepuasl, CNyLaloT OObACHEHWUA yunUTeNs, 3aaa-
0T BOMPOCHI.

dtan Il. AkTyanusauunsa 3HaHuik U npobHoe yuebHoe penicteue (15 MuH)

[eatenbHocTb yuntensa: npeanaraet y4almMcs Nog ero KOHTPOJIeM BbINOSHUTb HEKOTOpbIe
3afaHus Ha nnatdopme VEXcode VR.

3aganune 1. Hanucatb nporpammy obbesga VR-pobotom Bcero nepumetpa nons «Kapra
C pa3MeTKoM» C ucrnonb3osaHuem 6noka XXaarb noka.

3apaHue 2. Hanucartb nporpammy no 3asepieHnr VR-poboTom aencTeum npu obHapyxke-
HUK nog cobor KpacHoro LBeTa.

[eatenbHOCTb yHalmxca: CAMOCTOATENbHO BbINOMHAIOT NPEAOXKEHHbIE 3a4aHUS.

dtan lll. MoeTopeHue HoBoro matepuana (5 MUH)

[eatenbHOCTb yuuTENsA: KpaTKo MOBTOPSieT HOBbIM Martepuan: 6noku Mpepsartb, Becerpa
n XXpatb noka.

[eatenbHOCTb yYalmxcsa: LeMOHCTPUPYIOT, Kak YCBOWW MaTepuarn.

dTtan IV. lpoBepka NOHUMAHKA U NepBUYHOE 3aKpensieHue (5 MUH)

[eAatenbHOCTb yunTens: 3a0aét yyalwmmcs ciegytowue Bonpochl.

* 3aueM HyxeH 6ok Mpepsarb?

* lNpuBeaute npumepbl NporpamMmsl, Mcronb3ytoLen 6nok NMpepeartb (B BUAe ncesgokoaa).
+ Kak paboraet 6510k XXparb noka?

[eATenbHOCTb yyalmMxca: OTBeYaoT Ha NPeaJ/IoXKEHHbIE BONPOCHI.
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dtan V. UHdopmauus o goMallHEeM 3a4aHUU, UHCTPYKTAX MO €ro BbiMOJIHEHUIO
(3 MuH)

[eatenbHoCTb yunuTens: coobLluaet yyawmumcs JoMallHee 3aAaHue.

3apaHue. Peanusosarb nporpamMmy gns aktueaumu VR-poboTom oTbesga Hasag npu ero
nepBOHaYasbHOM ABWUXXEHWUW BNEpPEL.

[eatenbHOCTb yyalmxcsa: 3a4at0T yTOYHAOLLME BOMPOCH! O BbINOSIHEHUM AOMALLHEro 3aja-
HUS.

Jtan VI. Pednekcus pearenbHOCTU Ha ypoKe (2 MUH)

[eatenbHOCTb yunTens: cnpalimBaeT yqawmxcs ob ux BredyarieHusax OT ypoKa, 4To noHpa-
BWJIOCb, YTO OCTaNIOCh HEMOHATHBIM.

[eAatenbHOCTb yyalMxca: OTBeYaoT Ha BOMNPOCH! y4UTeNs.

AupakTuyeckue matepuanbi

1. Mnardopma nporpammuposanus pobotos VEXCode VR [anektponHbitt pecypc] // URL:
https: / /vr.vex.com (gata obpaweHnus: 15.04.2021).

2. Undopmatuka. YpoeeHb 1 «bnokun» [anektporHbint pecypc] // URL: https: / /education.
vex.com /stemlabs /cs /computer-science-level-1-blocks (nara o6pawerus: 15.04.2021).

3. OduumanbHbIM canT cpeapl nporpammuMpoBanus Scratch [anekTpoHHbiv pecypc] // URL:
https:/ /scratch.mit.edu/ (narta obpauwenus: 15.04.2021).

Ypok 22

YpoeeHb 06pa3oBaHuA: OCHOBHOE ObLiee.

Mpepmert: nndopmartrka (pasgen «PobototexHuKa»).

Knacc: 5—7.

YpoBeHb usyueHus (6asoebiit): Moaynb 4. Peanusauuns anroputMoB asuxkeHus pobora.

Tema ypoka: NpoekTbl «PaspyLwieHune 3amka» 1 «[uHamMmmMyeckoe paspyLueHe 3aMKas.

Tun ypoka: KOMOUHMPOBAHHbIN.

Llenb ypoka: 03HAaKOMUTb YYaLLMXCA C BbINOIHEHWEM MPOEKTOB MO YOOpKe TEPPUTOPUN Ha
6ase nnatcdopmbl VEXcode VR.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

O6opynoBaHue U MmaTepuanbl: KOMMbIOTEPbI C BbIxoaoM B MHTepHeT.

Xop ypoka

Jtan l. MNocraHoBKa Lenu u 3apauy ypoka, MOTUBALMA K YyHeOHOW AEeATEeNbHOCTH
(15 muH)

HeatenbHOCTb yuntensa: obbACHAET HOBbIM MaTepuan C AEMOHCTPALMEN KOMaHA yrnpassne-
Hua Ha nnatcdopme VEXcode VR (http:/ /vr.vex.com).

Co3paHue cobCcTBEHHbIX 6510KOB

Ha npakTtuke 4acto BcTpevatoTcs cuTyaumm, Korga HeKoTopble 6/10KM NporpaMMbl NOBTOPS-
IOTCA HECKOJIbKO pa3 BO BpPeMsA HanucaHus koga. [loatomy pasymHee Bcero copMupoBath U3
HUX OTAeNbHble B/I0KM, KOTOpble MO3BOJAT YNYYLWUTb YMTAOEbHOCTL KOAA M COKPaTUTb €ro
06béM. B VEXcode VR MoXHO co3paBaTtb cobCcTBEHHble 6/10KM, obnaparoume yHUKanbHbIMKU
CBOWCTBaMU M Habopamu penctsuin. [na 31oro HeobGXOAMMO Ha SIEBOM MaHeNM Haxatb Ha
kHornky Cosparb 6n0K. B pesynbrate nossutcs okHo (puc. 60), B HEM HeobXoAMMO yKasaTb
KOJIMYECTBO AaHHbIX, KOTOpble ByayT HadYasibHbIMK Npu obpalleHnn K 3ToMy 6/10Ky. ITO MOryT
ObITb YMC/IOBbIE AaHHble, norudeckue aaHHble (True unu False) wnu e npocTto noscHeHus
K 3TOMY 6/10KY.
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CosnaTs Gnox

daluee 1o rrrpsrE Dofiamern maroy

Puc. 60. NMpouecc cospanus cobcteeHHoro 61oKa

Kakum obpasom byaer MCrosib30BaH MHCTPYMEHT A/ CO34aHusA cobCcTBeHHOro 610Ka npu
HanucaHuW nporpammbl Ans npoekta «Paspywexue 3amka»? CambiM NMPOCTbIM CNOCO6OM Mo
OUYMCTKE TEPPUTOPUM OT 3aMKa ABNAETCA nocsenoBarenbHbii npoess VR-pobora no Bcem kito-
4eBbIM TOYKaM, Ha KOTOPbIX YCTAHOBJ/IEHbI 3/IEMEHTbI 3aMKa.

Anroput™ no o4ncTke 610KOB 3aMKa MOXKET BbITb CaMbiM pasHbIM B 3aBUCHMOCTH OT Bbibopa
ctparernn. Hanpumep, VR-pobot MoxkeT nocnegosaresibHo obbexartb Becb nepumetp (puc. 61).

Puc. 61. Crparerus obbvesna VR-pobotom npenatcrami

Kak »ke nydyiie Bcero Mcnosb3oBarb MHCTPYMEHT AN CO34aHMA COOCTBEHHbIX 6/I0KOB Npw
Takoh ctparerun? lNpu coctaBneHmn nporpammbl Heo6Xx0AMMO Ha Bxog 6s10Ka noaatb AaHHble
O paccTosiHUM, Ha KoTopoe Heobxoaumo Byaet npoexartb VR-poboty ao 6noka, u yron noso-
poTa, Ha KOTOpbIi eMy ByaeT Heo6X0AMMO NOBEPHYTLCA.

Mpu cnepoeaHumn cTpateruun, nzobpakéHHon Ha pucyHke 59, VR-pobory Heobxoanmo no-
Bopauunsartb Tosnbko Ha 90 rpagycoB Hanpaso, NO3TOMY HOBbIM 610K NPUMET BUA, NOKa3aHHbIM
Ha pUCYHKe 62.
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Puc. 62. bnok gna nepemeuternsa VR-pobora no nosnio

MUcnonb3osaHue 3Toro 6510Ka HECYLLECTBEHHO YNPOCTUT HaLy NPOrpaMmMy Ha nepeoM 3ta-
ne, HO NMpu 3TOM ObGnerunT eé panbHelwee HanucaHue. [lasaiTe cocTaBMMm nporpammy Ans
yOaneHus C Nons HWxHero npasoro 6/10ka 3amMKa Ha none (puc. 63).

mvp_h:_uﬁnch-'@

MOBOPOT  HaNpa@o ¥  Ha @ B rpagycax

dhive lo Dlock . (TeR()

Puc. 63. MNporpamma no yganeHuio HUxKHero npasoro 61oka

[aHHasa nporpamma HaumHaeTcs ¢ Hebonblioro nepemMelleHns VR-pobora Bnepén, Tak Kak
ans ynaneHus 6noka HeobxoaMMo BbipaBHUBaHWE poboTa OTHOCUTENbHO 3TOro 6n0Ka, U aa-
nee y>xe UaET camo ypaneHue 6510ka, 1. e. cbpoc 3a npeaesibl Nosis.

[leatenbHOCTb yHaLLMXCA: U3yHaloT HOBbIM MaTepuall, CyLaloT 0ObACHEHUS yunTens, 3aaa-
lOT BOMPOCHI.

dtan Il. Aktyanusauusa 3HaHui U npobHoe yuebHoe pericteue (15 MuH)

[eAatensHOCTb yunTensa: npeanaraeT y4allmMMcs Nog ero KOHTPOJsIEM BbIMOHUTL 3aaHUE Ha
nnatrcdopme VEXcode VR.

3apaHue. Hanucarb nporpammy no nocnefoBaTtesibHOMY yAANIEHMIO C MO NPaBbiX HUXKHE-
ro u BepxHero 6/1I0KOB.

[eAaTenbHOCTb yyalmMxca: CaMOCTOATENBHO BbINOHAIOT NPEAIOXKEHHOE 3aJaHue.

Jran lll. MoeTOopeHue HoBOro marepuana (5 MuH)

[eatenbHOCTb yuuTensa: KpaTko MOBTOPSIET HOBbIM MaTtepuan: MHCTPYMEHT AN CO3AaHUsA
cOBCTBEHHBIX BIOKOB.

[eatenbHOCTb yyalmxcsa: AeMOHCTPUPYIOT, Kak YCBOUIM MaTepuarn.

dtan IV. lpoBepka NOHMMaHUA U NepBUYHOE 3aKpensieHue (5 MuH)
[eAatensHOCTb yunTensa: 3a0aét yyalwmmcs ciegytoLue Bonpochl.

» Kak cospatb cobcTBeHHbIN 610K?

* Kakyto ctparervio obbesga nydiie scero Bbibparb?

+ Kakum obpasom nobasutb Ha Bxog cOBCTBEHHOro 6/10Ka HOBble 3HaYeHUA?
[esatenbHOCTb yHalmxcsa: oTBevatoT Ha NpeasioXKeHHbIe BOMNPOChI.
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Jtan V. UHdopmauus o goMallHeM 3a4aHUU, UHCTPYKTAXK MO €ro BbiMOJIHEHUIO
(3 MuH)

LesatenbHoCTb yuntens: coobiaeT yyawmumcs goMallHee 3ajaHue.

3aganue 1. [Jobasutb Ha Bxog cobcTBeHHOro 6s10Ka yron nosopota VR-pobora.

3ananune 2. UcnpaeuTtb Nporpammy € 3aHATUSA B COOTBETCTBUM C BXOAHbIMW AaHHbIMU AN
HoBoro 6s0Ka.

[eatenbHOCTb yyalMXCAa: 3a4at0T YTOYHAIOLLME BOMPOCHI O BbINOJIHEHWMU AOMALUHEro 3a4a-
HUS.

Jtan VI. Pebnekcua peatenbHOCTHU Ha ypoke (2 MUH)

[eatenbHOCTb yunTens: cnpalumBaeT ydqawmxcs ob ux BreyarieHusax OT ypoKa, 4To noHpa-
BWJIOCb, YTO OCTaIOCh HEMOHATHBIM.

[eAaTenbHOCTb yyalMxca: OTBeYaoT Ha BOMNPOCH! yYUTENS.

AupakTuueckue matepuanbi

1. Mnardopma nporpammuposanus pobotoe VEXCode VR [anektpoHHbii pecypc] // URL:
https:/ /vr.vex.com (narta obpaiuenus: 15.04.2021).

2. Undopmatrka. YpoeeHb 1 «bnokun» [anektpoHHbint pecypc] // URL: https: / /education.
vex.com/stemlabs /cs/computer-science-level-1-blocks (nara o6pawenus: 15.04.2021).

3. OdbmumanbHbIi canT cpeapl nporpammupoBaHus Scratch [anekTpoHHbIv pecypc] // URL:
https: / /scratch.mit.edu/ (mata obpauerus: 15.04.2021).

Ypok 23

YpoeeHb 06pa3oBaHUA: OCHOBHOE ObLiee.

MpepmeT: nHdopmarrka (pazgen «PobototexHuKay).

Knacc: 5—-7.

YpoBeHb usyuenus (6azosbii): Moaynb 4. Peanusaumsa anroputMoB asuxkeHus pobora.

Tema ypoka: poekTbl «PaspyweHune 3amka» 1 «[JuHaMuMueckoe paspyLueHUe 3aMKay.

Tun ypoka: KOMOUHUPOBAHHbIN.

Llenb ypoka: 03HAaKOMUTb YYaLLMXCA C BbINOIHEHWEM MPOEKTOB MO YOOpKe TEPPUTOPUN HA
6ase nnardopmbl VEXcode VR.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEPbI C BbIxoaoM B MHTepHeT.

Xop, ypoka

dtan |. NocraHoBKa uenu M 3aga4 ypoKa, MOTUBALUA K Y4eOHOW AeATeNbHOCTU
(15 mMuH)

HesatenbHOCTb yuntensa: oobACHAET HOBbIM MaTepuan C AEMOHCTPALMEN KOMaHA yrnpassne-
Hua Ha nnatcdopme VEXcode VR (http:/ /vr.vex.com).

PaccMmoTpeHue AoONONHUTENbHbIX BAPMAHTOB CTpaTerum

Ha npegabigywiem ypoke 6bi1a pacCMOTpeHa BCEro OaHa cTparerys no ybopke tepputopum
ot 06/10MKOB 3aMKa. Ha cerogHsawiHeM 3aHATUM ByayT U3ydeHbl 4OMOMHUTENbHbIE B/10KM U pac-
lMpeHa (YHKLMOHANbHOCTb Hallero 6/10Ka A5 YCNewHOoro BbiNoIHEHWA BCEX 3a4aHWM.

B nepeyto ouepenp nasaiite paccmotpum 6nok MoeepHyTb Ha Kypc (puc. 64), koTtopblii
ABNSAETCA KomnacoMm, noseossiowmmMm VR-poboty B nto6OM MOMEHT BpeEMEHW MOBOPaYMBaTh
B ONpeaeneHHYIO CTOPOHY.

Puc. 64. bnok NMoeepHyTb Ha Kypc
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PaccmoTpum npuvMep MCnonb3oBaHWA 3TOro 610Ka Mo aHanorMmu ¢ ApyruMu 61oKkamm noeo-
potoB B VEXcode VR. [laBaitTe BCOMHUM rpafyCHyto Mepy B paMKax Tak Ha3blBa@MOro TPUFrOHO-
MeTpuyeckoro Kpyra (puc. 65). O6parute BHMMaHuWe, 4to Ha nnarcdopme VEXcode VR BpauieHve
MO YacOBOM CTpesiKe NPUHUMAETCS 3a NOJNIOXKUTENbHOE, a BpaLLleHWe NPOTUB YaCOBOW CTPENKU —
3a oTpuuatesnbHoe (B OTIMYMe OT KNacCMYeCKOro NpeacTaBieHnsl TPUrOHOMETPUYECKOIO Kpyra).

a
-+

270 )

180

Puc. 65. TpuroHomeTpuyeckuin Kpyr nosoporta pobota

B yém ke 3akntouaercs cmbicn pabotbl 6510ka MoBopoT Ha Kypc? [Ina oTBeTa Ha 3TOT BO-
MpPOC paccCMOTPUM NpPOrpamMmMy, NoKasaHHyt Ha pucyHke 66.

MOGOROT  HARREBO * Ha m b rpanycax e
NOBEPHYTL Ha KyYpC @ o rpagycax

TR Hanpaao -

MOBERIYThH HE KYRC @ 0 rpanyeax e

Puc. 66. MNpumep nporpammsbl ¢ cnonb3osaHuem 6noka MosopoT Ha Kypc

[nsa 3tol nporpammbl Gbifn BbIOpaHbl ClydarHble 3Ha4eHus nosoporta VR-pobora, Tak Kak
OHM HarNAgHO AEMOHCTPUPYIOT NpuHuMn pabotel 6noka MoBopoT Ha Kypc. Mocne Kaxagoro
BbIMOSIHEHUS MOBOPOTa Ha CiyyanHbi yron VR-poboT Bcerga Oyaer Bo3Bpalwiarbcsa K yry
B 90 rpagycoB (MM oCyL,ecTBATL NOBOPOT Ha BOCTOK). [laHHblI 610K NO3BOMAET OCYLLECT-
BNATb Gosiee TOUHYIO HaBMraumio no nosto u nomoraet VR-poboty Bcerga npuxoauTb B HY>XKHOE
MOMOXKEHUE B C/lyHae NOTEPU OPUEHTHPA.
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nPOrrAMMMUPOBAHHUE POBOTOB

LlenecoobpasHo moauduumposats Haw cobCTBeHHbINM 60K TaK, 4Tobbl OH Mor obpabarbl-
BaTb komaHay MoBopoT Ha Kypc (puc. 67).

HEaHEs s dove fo béock

argie

.-

Angpan w

OOPETHD *

Ll b df B RERHH

disl anegle diit

B

Hn | sl mim - ¥

Ha  dist mim - L g

Puc. 67. MoguduumnpoBaHHbIi 610K ABMKEHUA

Insa ynobctea Ha BXOA Nopaétcs yron

nosopoTa VR-poboTa Kypc 4ns Toro, 4tobbl pasHo-

06pasnTb ero ABUKEHWE U YBESIMUMTb BEPOSITHOCTb yCrexa o4ncTku Tepputopun. Kpome Toro,

.

T S L

drpve o biock a o
dme o bock @ a G
drmee e DIock @' o
ol Dok @ @' ﬂ
cirmng: 1o PROCH m @ o
drpess fo block @ a
drive fo i @ o
dhrivee o) bloek a ﬂ

Puc. 68. Peanuzaumsa anroputma
MO OYUCTKE TEPPUTOPHU

68

HeobXo4MMO BBECTU uyucnoByto nepemeHHyio dir,
KoTopasi Mo3Bo/MT coobatb 650Ky o TpebyeMom
HanpasfeHUW ABWXeHUs (Bnepén unu Haszagn). Ecnm
3HadeHue nepemerHon dir Oyger paeHo 1, TO
VR-pobot noeget snepén, ecnv nobomy apyromy
yncny, To — Hasag.

B kauecTBe HOBOM CTpateruv npeganaraetcs Ha-
yaTb OYMCTKY TeppuTopuM OT OBSIOMKOB 3aMKa C
ueHTpasnbHoro 6510ka. OCHOBHasA CIOXKHOCTb 3aKio-
YaeTca B TOM, YTO LEHTpasibHbii 670K COCTOUT U3
MHOXecCTBa O/I0KOB, M B C/lyyae Heydauu 3Tv 610Ku
MOrYT pacnactbCsi U YCNOXHUTb 3agady. Bo usbe-
YKaHue 3Toro Heob6xoAMMO rpamMoTHO nNofobpars na-
pameTp ckopocTu asuxerus VR-pobota u gopabo-
Tatb anroputM (puc. 68) ana pacrankusaHusa 6510-
KOB OT LEHTpa K KpasM B CTOPOHbl. KnoueBbiM
MOMEHTOM SIB/ISIETCA OTC/IEXXMBAHWE MPABUIIbHbBIX
YIMOB MOBOPOTa M PAaCCTOSIHUM, Ha KoTopble OyaeT
npoesxarb VR-pobor.

Y70 Xe MponcxoauT B pamMKax AaHHOM nporpam-
Mbl? VR-poboT foesKaeT 4O LeHTpa M HAYMHAET Mno-
HEMHOry NoBOpayuBaTb Ha ONpeaenEHHbIN yron ans
OYUCTKM BCErO nepumMeTpa oT 06/10MKOB.

Ha cnegyrowmit 3aHsaTMsAX anroput™m OGyoet mMo-
aMduLMpoBaH TakuMm obpasom, ytobbl VR-pobot
NoBOpayYMBas Ha OnpeneNiéHHbIA Yyroa C NoMOLLbO
MOHATUA LAl LMKNIa».
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[eaTenbHOCTb yHaLLMXCA: U3yHaloT HOBbIM MaTtepuall, CyLatoT 0ObACHEHUS yunTens, 3aaa-
0T BOMPOCb!.

dtan Il. AkTyanusauusa 3HaHui U NnpobHoe yuebHoe pericteue (15 MuH)

[eatenbHOCTb yunTens: npegnaraeT y4awmmcs nos ero KOHTPOJIEM BbINOHUTL 3aJlaHUE Ha
nnatcopme VEXcode VR.

3aganuve. Hanucarb nporpaMmy no nocsefoBaTtesibHOMY yAaEHUIO LLEeHTPanbHOro U Bepx-
HUX GIOKOB.

[leATenbHOCTb yYaLMXCA: CAMOCTOATENBHO BbIMOJHAOT NPEAIOXKEHHOEe 3aaHue.

Jtan lll. MoeTopeHue HoBoro marepuana (5 MuH)

[leaTenbHOCTb yunTens: KpaTko NOBTOPSET HOBbLIM Marepuan: LOMOSIHUTE bHbIE NapaMeTpsbl
6510K0B, 610K NOBOPOTA Ha KypcC.

[JesatenbHOCTb yyaluMXca: AeMOHCTPUPYIOT, KaK YCBOWIW Martepuan.

dtan IV. NpoBepka NOHMMaAHUA U NepBUYHOE 3aKpensieHue (5 MUH)
LeatenbHOCTb yunTens: 3aAaéT yyalwmmMcs cieaytoLimMe Bonpochi.

* B 4yém otnunume 6noka MoBopoT Ha Kypc oT Apyrux 6510KoB?

* Kakyto cTparervio obbesga nydiue Bcero Bbibparb?

+ 3ayeM K cobcTBeHHOMY 610Ky He06Xx0aAMMO A06aBUTb AOMONHUTENbHbIE BXOAbI?
+ Kakue ewé Bxombl MOXHO 800aBUTb K HaweMy 610Ky ?

[leaTenbHOCTb yYaLLMXCA: OTBEYAIOT HA NPeANOXKEHHbIe BOMPOChI.

Jtan V. UHdopmauus o aomalwlHEM 3aAaHUU, UHCTPYKTAXK NO €ro BbiNOJIHEHUIO
(3 MuH)

LesatenbHoCTb yuntens: coobaeT yyawmumcs goMaluHee 3ajaHue.

3apaHue. Hanucarb nporpammy no o4MCTKE HUMKHEN JIMHUM BIOKOB.

[eatenbHOCTb yYalmxcsa: 3a4a0T YyTOYHAOLLME BONPOCH! O BbINOSHEHUWU AOMALLHEro 3aja-
HUA.

Jtan VI. Pebnekcusa peatenbHOCTU Ha ypoke (2 MUH)

[eatenbHOCTb yunTena: cnpalmBaeT yyawmxcsa ob ux BredyarieHusax OT ypoKa, 4To noHpa-
BWJIOCb, YTO OCTaNIOCh HEMOHATHbIM.

[eATenbHOCTb yyalMxca: OTBeYaoT Ha BOMNPOCH! yYUTENS.

AupakTuueckue martepuanni

1. MNnartdopma nporpammuposanus pobotos VEXCode VR [anektpoHHbitt pecypc] // URL:
https: / /vr.vex.com (gata obpaweHnus: 15.04.2021).

2. Undopmatrka. YpoeeHb 1 «bnokun» [anektpoHHbint pecypc] // URL: https: / /education.
vex.com/stemlabs /cs/computer-science-level-1-blocks (gara o6pawenus: 15.04.2021).

3. OcbmumanbHbIf canT cpeppl NporpammupoBanus Scratch [anekTpoHHbIv pecypc] // URL:
https:/ /scratch.mit.edu/ (narta obpawenus: 15.04.2021).

Ypok 24

YpoBeHb 06pa3zoBaHUA: OCHOBHOE ObLLee.

MpepmeT: nHdopmatrka (pasgen «PobototexHuKa).

Knacc: 5—7.

YpoBeHb nsyueHus (6asosbiin): Mogynb 4. Peannzaums anroputmos aemxkeHns pobora.

Tema ypoka: MpoekTbl «Paspylierune 3amMka» 1 «[JuHaMmuMueckoe paspyLueHUe 3aMKay.

Tun ypoka: KOMOUHMPOBAHHbIN.

Llenb ypoka: 03HaKOMUTb y4aLLMXCA C BbIMOSIHEHWEM NPOEKTOB MO YOOpKe TEPPUTOPUN Ha
6ase nnarcdopmbl VEXcode VR.

Bpemsa peanusauyuum: 1 akagemumyeckum yac.

O6opynoBaHue U MaTepHUasnbl: KOMMbIOTEPDI C BbIXOAOM B MHTEpHeT.
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nPOrrAMMMUPOBAHHUE POBOTOB

(15 MuH)

Xop, ypoka

dtan l. MNocraHoBKa Lenu u 3apad ypoka, MOTUBALMUA K yHeOHOW AeATeNbHOCTH

p,eilTeﬂbHOCTb ydyutTensa: 06bACHAET HOBbIN MaTtepuan c ,D,eMOHCTpaLIMEﬁ KOMaHp, ynpaB-

nexus Ha nnatrcopme VEXcode VR (http:/ /vr.vex.com).

puu

Ucnonb3oBaHue nepemMeHHbIX AnAa ynyyduweHua aaropurmMma no O4YUCTKe TeppuTo-

Ha npegpiayLiem 3aHATUM Bbln pacCMOTPEH anropuTM Mo OYUCTKE TEPPUTOPUN C UCMOSb30-

BaHMEM COBCTBEHHbIX HNOKOB. an 3TOM Bbl MO 3aMe€TUTb, YTO U3SMEHEHNE BPYYHYIO YI10B

Yucnoean nepemaHHas

HiA NepesaHHoi

M PacCTOSIHWI SIBNSETCA LOBOJIbHO TPYAOEMKUM MpoLec-
COM, KOTOpbIM 3aHUMaeT MHOro BpeMeHu. Kpome Toro, npu
HEOBXOAMMOCTM M3MEHEHUSI 3HadYeHuW B Bnokax npuxo-
OMTCS MEHATb 3HAYeHMs MOCTPOYHO, YTO TaKKe Tpebyert
[OMOJIHUTENIBHOIO BPEeMEeHMW Mpu pa3paboTKke Mporpammbl.
[na toro uytobbl 3TOrO U36EXKaTh, HEOOXOAUMO UCMONB30-
BaTtb 6510k Co3paHne nepemMeHHbIX.

[na cozpaHua HOBOM nepeMeHHOW cnedyeT HaxkaTb Ha
COOTBETCTBYIOLLYIO KHOMKY B npasoM meHio — Co3patb ne-
pemeHHyto. [lepen Bamn oTkpoeTcsa okHo (puc. 69), B KoTo-

POM HeoBX0AMMO 3aaTb UMSA NepeMeHHOM.

[asaite cozgaamm nepemeHHyto, B KoTopoi byaem xpa-
Puc. 69. OkHo co3naHus HUTb Heobxoammoe pacctosiHue npoesga VR-pobora Bre-
nepemMeHHoM P& NpW OTKIOHEHUM OT Kypca. ITO BMOJIHE JIOTUYHBIN LLar,

'f.EHnEIHTh My _disl = E@
drivie_ o biock o 0
drive_fo_block @ o o

dirvd_ o block

drive lir biock

dive o biock

drmee 1o ock

trhes I DR

dmre I biock

iy st
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iy sl

iy st

Py sl

iy dist:

Puc. 70. O6wuit BUA nporpaMmsl nocsie BBOJA NepeMeHHOM

70
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TaK KaK 3Ha4YeHWe PacCTOsHWUA He MEHSETCS B XOAE BbINOJIHEHWUS NPOrpaMMbl U B C/iydae Heob-
XOAMMOCTH €ro MOXXHO OyAeT U3MEHWUTb BCEro B OLHOM MecTe NporpamMMbl Npu Tak HasbiBaeMow
WHULMaNM3aLmMm nepeMeHHOM.

MNocne BBOAA NepeMeHHOM NporpaMmma npuMeT Buf, NokasaHHbIM Ha pucyHke 70.

Yro ewwé MOoXKHO ynyywmnTtb B paspabortaHHoi Hamu nporpamme? Mpexae Bcero Hanpawm-
BaeTCsA MOLLIAroBoe U3MeHeHWe rpafycHou Mepbl 6e3 HeoOXOAMMOCTH PYyYHOrO BBOAA 3HAue-
HWI yrna BO BpeMs Kaxkaoro nosoporta. [lna peanusauuv 3Tor UAEU HYXXHO BBECTU [iBe nepe-
MeHHbIe: Wwar 1 yron nosoporta. LLlar — 310 HekoTopoe 3HaueHue, Ha KoTopoe ByaeT U3MeHEH
yron noeopota VR-po6orta. [1ns nameHeHus wara He06X0AMMO NMPUMEHWUTb LIMKJT C MOBTOPEHH-
AMKU, KOTOpbIA OyaeT Ha3HadeH eguHOXAbl B yciosuu uvkna MosTopeHusa. Utorosbit Bug
nporpaMmbl U306pakéH Ha pucyHke 71.

YOTAMHOWTL  my chsl =

SOTONGOHTE My mngla-= | B ﬂ
YCI1aHODWT L Blop = o a

drg b miy. dist Y. oo o

drive [ Edoak | Iy dis] Iriy_jarigha a

drve.bo- blaock | my_disl @ y_anqile o
drivebo block: g st @ = ny_aigle a

WIMDIMTL: | Y -GG g Sop

Puc. 71. lMporpamma c warom yrma

Paccmotpum 31y nporpammy 6onee nogpobHo. B nepeyto ouepenp, HeobxoamMmMo cozaarb
nepeMeHHble: wara, yrna u paccrosHus. Mocne storo VR-pobot gonkeH npoexarb Ao LeHTpa
MOMA WU PacTosikaTb LEeHTpasibHbl 610K C HeGOMbLIMM OTbe3A0M Hasad ANsA LeHTPoBKU. B um-
Knie ByneT coBepLUEH NOC/IeA0BaTesbHbINA NPOe3 OTHOCUTENbHO OCU CUMMETPUK NOJS BNPaBo
W BNEBO, U3MEHEHO 3HAYEHUe yra.

[leatenbHOCTb yHaLLMXCA: U3yHaloT HOBbIM MaTepual, CyLaloT 0ObACHEHUS yunTens, 3aaa-
tOT BOMpPOCHI.
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dtan Il. AkTyanusauusa 3HaHui U NnpobHoe yuebHoe pelictBue (15 MuH)

[eatenbHOCTb yunTens: npepiaraert y4alwmuMcs nog ero KOHTPOJIEM BbINONHWUTL 3a4aHWe Ha
nnar¢opme VEXcode VR.

3apaHue. Hanucatb nporpamMmy no nocnefoBaresibHOMY yAaneHUo BepXHUX B/10KOB.

[lesATenbHOCTb yYaLLMXCA: CAMOCTOATE/bHO BbIMOJHAOT NPEAIoXKEHHOe 3aaaHue.

dtan lll. MoBTOopeHune HoBoro marepuana (5 mun)

[eAatenbHOCTb yunTens: KpaTtko NMoOBTOPSAET HOBbIM Martepuan: Co3faHue NepeMeHHbIX, Uc-
NoNb30BaHWe NepeMeHHbIX.

[eAaTenbHOCTb yyalmMxca: 4EMOHCTPUPYIOT, KaK YCBOWIW MaTepual.

dtan IV. NpoBepka NOHMMaHUA U NepBUYHOE 3aKpensieHue (5 MuH)
[esatenbHOCTb yuntens: 3aaét yyalwmumcs cregytoLme Bonpochl.

» Kakum obpasom co3zpnaércsa Hoeasi nepemMeHHan?

* Y10 TaKkoe war uuKna 1 3a4emM OH Hy>KeH?

* MNpuBeamnte Nnpumepbl COBCTBEHHBIX aITOPUTMOB C UCMO/b30BaAHMEM LUara.
[eatenbHocTb yyawmxca: oTeevatoT Ha NpeasioXKeHHble BONpPOChI.

dtan V. UHdopmauus o goMallHeM 3a4aHUU, UHCTPYKTAXK MO €ro BbiMOJIHEHUIO
(3 MuH)

LeatenbHoCcTb yunTens: coobLluaeT yyawumcs goMallHee 3aAaHue.

3apaHue. Hanucatb nporpamMmy no o4ncTke NpaBom NMHUK B0KOB.

[esatenbHoCTb yyalmxca: 3a4atoT yTOYHAOLLME BOMPOCHI O BbINOSHEHUW AOMALLHEro 3aja-
HUS.

Jtan VI. Pebnekcusa peatenbHOCTU Ha ypoke (2 MUH)

[leatenbHOCTb yunTeNs: CnpawmnBaeT yqawmxcs ob ux BrevatieHmsax oT ypoKa, Y4To noHpa-
BUJIOCb, YTO OCTa/IOCh HEMOHATHBIM.

[eatenbHOCTb yyalLMXcsa: OTBEYAOT Ha BONPOCHI yYUTENS.

OvaakTuyeckue matepuanbl

1. Nnardopma nporpammuposaxusa pobotoes VEXCode VR [anektponHbiit pecypc] // URL:
https:/ /vr.vex.com (nara obpatuenus: 15.04.2021).

2. Mndbopmarturka. YposeHb 1 «bnokus [anekTpoHHbIv pecypc] / / URL: https: / /education.
vex.com/stemlabs /cs/computer-science-level-1-blocks (nata o6pawenus: 15.04.2021).

3. Odu1umanbHbIM canT cpenbl nporpammupoBanus Scratch [anektpoHHbiv pecypc] // URL:
https:/ /scratch.mit.edu/ (narta obpawenus: 15.04.2021).

Ypok 25

YpoBeHb 06pa3zoBaHUA: OCHOBHOE ObLLee.

MpepmeT: nHdopmatrka (pasgen «PobototexHuKa).

Knacc: 5—7.

YposeHb nsyuenus: Mogynb 4. Peannsaums anropMtmMoB aBuxkeHus pobora.

Tema ypoka: lNpoekTbl «PaspylieHune 3amka» 1 «[JuHamMmmMyeckoe paspyLueHVe 3aMKas.

Tun ypoka: KOMOMHWPOBAHHbIN.

Llenb ypoka: 03HAaKOMUTb YYaLLMXCA C BbINOHEHWEM MPOEKTOB MO YOOpKe TEPPUTOPUN HA
6ase nnardopmbl VEXcode VR.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

O6opynoBaHue U MaTepHUasbl: KOMMbIOTEPDI C BbIXOAOM B MHTEpHeT.

Xopn ypoka

dtan |. MocraHoBKa uenu U 3apay ypoka, MOTMBALMUA K y4uebHOWU AeATeNbHOCTH
(15 mun)

[esatenbHOCTb yuntensa: o6bsaCHAET HOBbIM MaTepuan C AEMOHCTpALMEN KOMaH4 yrnpasesne-
HUA Ha nnatcopme VEXcode VR (http:/ /vr.vex.com).
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NMPOrPAMMUPOBAHUE POBOTOB OBPA3OBAHWSA AETEM «IT-KYB»

Ucnonb3oBaHue faTUMKOB ANA YAyULLEHUS aIFOPUTMA NO OYUCTKE TEPPUTOPUU

Ha npeppigywem 3aHaTUM Bbll pacCMOTPEH a/irOPUTM MO OYMCTKE Mosis OT 0B6IOMKOB 3aM-
Ka C MCNONb30BAHWEM TOJIbKO BIOKOB MOBOPOTA, ABUKEHWUSA W MOHATMSA LWara. Tenepb HacTano
BpemMs npegoctasutb VR-po6oTy BO3MOXHOCTb CAMOCTOATENBHO NPUHWUMATL PeLleHUsi, OCHO-
BbIBAACb Ha MOKa3aHMAX AATYMKOB.

B nepsyto ouyepenb cnepyet paccMOTpeTb NMPUMEHEHWE AaTyMKa PacCTOsHUA ONs onpene-
nenHusa VR-poboTOM Hanmumna o6beKToB nepes HUM. ANrOpUTM BbIMOJSTHEHWS TAKOWM NPOrpamMMbl
poctatodHo npoct: noka VR-pobot 6yaeT Buaetb nepen coboit o6bekT, oH Oyaert exatb Brie-
péa. [ns Toro utobbl 6onee uenecoobpasHO UCMOSb30BaTb JAHHbIA anropuTM, HeobxoamMMo
BHECTU U3MeHeHus B 6nokK aswxeHus (puc. 72).

(iAo block | el
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Puc. 72. Mogudukaums 6110Ka ABUKEHUS

LlenecoobpasHo 6onee getanbHO onucarb 3TOT G/IOK, YTOObI BCE €r0 KOMMOHEHTbI CTasu
npenensHo AcHbl. [pexae Bcero Hac uHTepecytoT 6n1okn Koopaunar (puc. 73), kotopble no-
3BOJSIAIOT ONpenensATb Tekywee nonoxeHne VR-pobota Ha none.

NFLTEHUEATE THERES i
W lmaidie I
FCTERIATE: X THH RS

. i AM [[RIEE S

LT AT LT T

Puc. 73. Ucnonb3osanue 6nokos KoopauHar
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MNepemeHHble X Uy € uHAEKCaMK 1 U 2 xapaKTepusyloT TeKyLLlee U KOHEYHOE MOMOXKEHUS
VR-po6ora Ha none. 3HaHMe 3TUX KOOPAMHAT MO3BOJIAET BblYMC/IUTL KOHEYHOE PacCTOsHUE,
Ha koTtopoe VR-poboty Heobxoanmo byaeT BepHYTbCA 415 NOBTOPEHWUSA airOPMTMa Mo OYUCTKE
nons.

NHTtepec takke npenctaenset unkn Moka (puc. 74), ykasbiBalowmin Ha Heob6XOAUMOCTb
aswkeHns VR-pobota fo Tex nop, NoKa nepen HUM He 3aKOHYaTCA OObeKTbI.

DETYWE (RBCCTOAHER DO HaUn obLekT T

EEpEn *

OCTAHOTITE QEHCHNG

Puc. 74. Lvkn Noka ansa aemkeHus VR-poboTa npu Hanuumm obbekTa

Takum 06pa3oMm, Mbl MOMYYMSIM yHUBEPCAbHbIM 610K ans ocywecTteneHusa VR-pobotom
ybOpKM TeppuTOpUM OT OBMIOMKOB 3aMKa. lpuMep UTOroBOM MporpaMmbl Afis NPOXOXKAEHUS
VR-po60TOM 3TOro MUcnbiTaHWs NoKasaH Ha PUCYHKe 75.

YoraunanTE iy odist *+ B m

VCTSHOEWTL  my-angles = H a

NEHHEHWE  Biepen w Ha @ Iy v [
OOETHD L5) @ mm = [

dmne o ook my_anght

dimve 1o -block = | my-angls

HAMEHNTE oy angge T Ha skep

Puc. 75. Mpumep utoroeom nporpammsbl asa npoxoxkaeHus VR-pob6oToM mcnbitaHus
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Ob6parnTe BHMMaHWe Ha HeobXxoAMMOCTb BbluMTaHusa yrna us 360 rpagycos ans asToMaru-
yeckoro nosopota VR-pobota Haneso.

[leaTenbHOCTb yYaLMXCA: U3yYatoT HOBbIM MaTepuall, CNyLaloT 0ObACHEHWUS yunUTeNs, 3aaa-
tOT BONPOCHI.

dtan Il. Aktyanusauunsa 3HaHui U npobHoe yuebHoe pencteue (15 MuH)

[leatenbHOCTb yunTensa: npeasiaraeTt y4alwmuMcs Mo ero KOHTPOJIEM BbIMOHWTL 3a4aHne Ha
nnat¢opme VEXcode VR.

3apaHue. Hanucatb nporpamMmy no nociefosaresibHOMY yAasneHuto Bcex 6/10KOB nosis.

[leaTenbHOCTb yHalmMXCa: CAMOCTOATENIbHO BbIMOJHAOT NPeANOXKEHHOE 3a4aHue.

Jran lll. MoeTOopeHue HoBOro marepuana (5 MuH)

[leaTenbHOCTb yuuTeNs: KPaTKO MOBTOPSET HOBbIM Matepuan: 6ioKu AnA paboTbl C aatum-
KaMu.

[eatenbHOCTb yyalumMxcsa: AEMOHCTPUPYIOT, KaK YyCBOW/IWM Matepuarn.

dtan IV. lpoBepka NOHMMaHUA U NepBUYHOE 3aKpensieHue (5 MUH)
[eAatenbHOCTb yunTensa: npeasiaraeT y4almMMcs BbIMOMHUTL Cleayiolme 3a4aHus.
* MNpeanoxute mogndmrkauum ona cobcteeHHoro 6aoka.

* lpepnoxure ceoto cTparervto no ybopke nons or 06710MKOB 3aMKa.

* [NpuBeaute npumepbl COBCTBEHHbIX aJIFOPUTMOB C UCMOJIb30BAHWEM Luara.
[eatenbHOCTb yYalmxcsa: BbINOHAIOT NpeasoXKeHHble 3a4aHus.

drtan V. UHdopmaumsa o goMalwHeM 3aA4aHUU, UHCTPYKTAXK MO €ro BbINOSIHEHUIO
(3 MuH)

HesaTtenbHOCTb yuntens: coobLiaeT yyawmmcsa goMallHee 3ajaHue.

3aganue. Hanucatb nporpamMmy ans ybopku LeHTpasnbHoro 610ka.

[eAatenbHOCTb yyalmMXca: 3a4at0oT YTOYHSAIOLLME BOMPOCHI O BbINONHEHUM AOMALLHEro 3a4a-
HUSA.

dtan VI. Pebnekcua peatenbHocTH Ha ypoKe (2 MUH)

[eatenbHOCTb yunTens: cnpalumBaeT yyawmxcs ob ux BredyarieHusax oT ypoKa, 4To noHpa-
BWJIOCb, YTO OCTAIOCh HEMOHATHBIM.

[eAtenbHOCTb yyalmMxca: OTBeYaoT Ha BONPOCH! yYUTeNs.

AupakTuyeckne marepuanni

1. MNnartdopma nporpammuposanus pobotos VEXCode VR [anektpoHHbit pecypc] // URL:
https: / /vr.vex.com (gata obpaweHnus: 15.04.2021).

2. Uudopmartmka. YpoeeHb 1 «bnokun» [anektpoHHbint pecypc] // URL: https: / /education.
vex.com /stemlabs /cs/computer-science-level-1-blocks (gara o6pawenus: 15.04.2021).

3. Odu1umanbHbIM canT cpenbl nporpammmupoBanus Scratch [anektporHbiv pecypc] // URL:
https:/ /scratch.mit.edu/ (nara obpawenus: 15.04.2021).

Ypok 26

YpoeeHb 06pa3oBaHuA: OCHOBHOE ObLiee.

MpepmeT: Hdopmarrka (pazgen «PobototexHuKay).

Knacc: 5—7.

YpoBeHb usyueHus (6azosbii): Mogynb 4. Peanusaumsa anropMtmMoB asuxkeHus pobora.

Tema ypoka: lNpoekT «[eTektop NMHUNY.

Tun ypoka: KOMOMHMPOBAHHbIN.

Llenb ypoka: 03HaKOMMUTb y4aLMXCA C BbIMOSIHEHWMEM MPOEKTOB MO OOHAPYKEHUIO IMHWK
Ha 6a3e nnardopmbl VEXcode VR.
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Bpemsa peanusauuu: 1 akagemmyeckui yac.
O6opynoBaHue U MaTepUasbl: KOMMbIOTEPDI C BbIXOAOM B MHTEpHeT.

Xop ypoka

dtan |. NocTtaHoBKa Lenu U 3agay ypoKa, MOTMBaALUA K y4eOHOW AeATEeNbHOCTH
(15 mMun)

HesatenbHOCTb yuntensa: obbAaCHAET HOBbIM MaTepyan C AEMOHCTPALMEN KOMaHA yrnpasse-
Hua Ha nnatcdopme VEXcode VR (http:/ /vr.vex.com).

Mopcuér konnuyecrTea NMHUMA

OpnHoW M3 caMbix pacrnpoCTPaHEHHbIX 3a1ad4 B COPEBHOBATE/IbHOW POOOTOTEXHUKE ABNSAET-
CA 3apa4a no obHapy>KEHUIO rpaHuL, YEPHOro 1 6enoro, YTo No3BoNAeT PoOOTY KOPPEKTHO €3-
AuTb no nuHuK. Mocne pelleHns 3ToM 3aga4n 0ObIMHO MEPEXOAAT K 3aJadam no pacnosHaea-
HMWIO LUTPUX-KOJOB.

Yro e u3 ceba npeacrasnset obbluHbIN WTPUX-Kog (pUc. 76)?

Puc. 76. Npumep wtpux-Kopa

DaKTUYeCKW 3TO BCEro /b HAbop NMHWUMN, PACMONOXKEHHBIX HA HEKOTOPOM PaCcCTOSIHWUK
Apyr ot apyra. MeHss pacctosHue Mexpy JIMHUAMU, MOXHO 3aKOAMPOBaTb COOOLLEHUS O Ha-
3BaHUsAX TOBApOB, ropofoB unu ycnyr. Ha cerogHswHem ypoke bynert paccMoTpeHa 3agaya no
0OHapYKEHWUIO U NOACYETY KONMYECTBA SIMHUIA Ha KapTe [leTekTop nuHum (puc. 77).

Puc. 77. Kapta [leTekTop nuHuUM

Monpobyem cunTatbh NepBYO IMHUIO HA AOPOXKKE A U BbIBEAEM HA 3KPaH COOTBETCTBYIOLLLEE
coobuueHue (puc. 78).

B naHHon nporpamme VR-pobot byner exatb Bnepén A0 Tex nop, Nnoka He 0BHAPYKMUT Ha
CBOEM MyTW YEPHYIO IMHMIO, KOTOPas XapaKTepU3yeTcs napamMeTpoM «He HUKaKon» B Bnoke
O6Hapy)xeHus uBeTa.
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Puc. 78. lNporpamMma gna noucka nanMHKK

[agaiite Tenepb ycoeepLueHCTBYeM 3Ty nporpammy. MNpu KaxkaoM oBHapy>KeHUU IMHWUK Nto-
60oro useta VR-poboT ByaeT BbIBOAUTL Ha 3KpaH HOMep 3ToW NnHUM (puc. 79).

Nl BRopds -
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Puc. 79. lNporpamMma gns noacyéTta KonMyecTsa AnHUM

B naHHoM nporpamMme BBefeHa oTaenbHas nepemeHHas myVariable gnsa toro, 4tobbl Be-
CTW NOACYET IMHUI, NOABNAOLWMXCA NoA AaTiynkoM. BHewnuit umukn Moka Heobxoamm ans To-
ro, 4to6bl VR-pobOT OCTaHOBUACSA Yy AanbHeW CTeHbl Nocsie nepecyéra AuHui. bnok ycnosuit
Ecnu...torpa nossonsier VR-poboty npu Hanuumm nnHum noboro ueeta, OTIMYHOro ot beno-
ro, yBe/IMuMBaTh 3Ha4eHWe NepeMeHHOMN 1 BbIBOAUTb €r0 B KOHCOMb. 3aaepikka B Buae 61oka
OknpaHus nNo3sosnseT usberatb MOBTOPHOrO BbIBOAA MOKA3aHUM AatyvKa.
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[eaTenbHOCTb yHaLUMXCA: U3yHaloT HOBbIM Matepuall, CyLatoT 0ObACHEHUS yunTens, 3aaa-
0T BONPOCHI.

dtan Il. Aktyanusauunsa 3HaHui U npobHoe yuebHoe pericteue (15 MuH)

[eAatensHOCTb yunTensa: npeasiaraeT y4almMMcs Nog ero KOHTPOIEM BbIMOMHUTL 3a4aHWeE Ha
nnatcopme VEXcode VR.

3apaHue. Hanucarb nporpammy no noacyéTty TONIbKO KPaCHbIX JIMHUMN.

[eaTenbHOCTb yYalmxca: CaMOCTOATENbHO BbINOMHAIOT NPEeAOXKeHHOe 3ajaHue.

Jtan lll. MoBTopeHue HoBoro marepuana (5 Mmun)

[leaTenbHOCTb yunTeNsa: KpaTko MOBTOPSET HOBbIM Matepuan: 6/10KM ANnsA B3aMMOAEUCTBUSA
C [aT4yMKaMu, afirOPUTM NoACcYETa IMHUN.

JesatenbHOCTb yyalmxcsa: LeMOHCTPUPYIOT, Kak YCBOWIM MaTepuarn.

dTtan IV. NpoBepka NOHUMAHUA U NepBUYHOE 3aKpensieHue (5 MUH)

[eatenbHocTb yuntena: 3afaét yyalwmmcs cnegytoLme Bonpochl.

* Kakum 06pasom MOXKHO KOAMPOBATb COOOLLLEHMS C MOMOLLbIO IMHUIA?

+ Kakylo nepemeHHyl0 HEOBXOAMMO LOMOJSIHATENBHO BBECTU B MPOrpammy, ytobbl ynyuy-
WKt ee?

* Kak BbIrnaauT anroputM noacyETa YEPHbIX JIMHUIA?

[esatenbHOCTb yyalmxcsa: oTBevatoT Ha NpeasioXKeHHbIe BONPOChI.

dtan V. UHdopmauus o gomMawiHeM 3afaHUU, UHCTPYKTAXK MO €ro BbINOJIHEHUIO
(3 MuH)

LesatenbHoCTb yuntens: coobiaeT yyawmmcs goMaluHee 3ajaHue.

3apaHuve. Hanucatb nporpaMmy no nNoAcyETy TOSIbKO YEPHbIX IMHWUM.

JestenbHOCTb yyalmnxcsa: 3afatoT YTOUHSIOLWME BONPOCHI O BbIMOIHEHWW fOMALUHEro 3aaa-
HUS.

Jtan Vi. Pebnekcusa pearenbHoCcTH Ha ypoke (2 MUH)

[leatenbHOCTb yunTens: cnpawmnBaeT yqawmxcs ob ux BneyatieHmsax oT ypoKa, Y4To noHpa-
BUJIOCb, YTO OCTaNIOCh HEMOHATHBIM.

[eatenbHOCTb yyalLMXcsa: OTBEYAOT Ha BONPOCHI yYUTENS.

AupakTuyeckune marepuansi

1. Mnardopma nporpammuposanusa pobotos VEXCode VR [anektpoHHbii pecypc] // URL:
https: / /vr.vex.com (gata obpaweHnus: 15.04.2021).

2. Undopmarturka. YposeHb 1 «bnokuny [anektponHbint pecypc] // URL: https: / /education.
vex.com /stemlabs /cs /computer-science-level-1-blocks (nara obpauiequs: 15.04.2021).

3. Odu1umanbHbIM canT cpenbl nporpammupoBaHus Scratch [anektporHbiv pecypc] // URL:
https:/ /scratch.mit.edu/ (narta obpauwenus: 15.04.2021).

Ypok 27

YpoBeHb 06pa3oBaHUA: OCHOBHOE ObLee.

MpepmeT: nHdopmarrka (pazgen «PobototexHuKa).

Knacc: 5—-7.

YpoBeHb usyuenus (6azosbii): Moaynb 4. Peanusaumsa anroputMoe asuxkeHus pobora.

Tema ypoka: MpoekT «[leTekTop NnHUMY.

Tun ypoka: KOMOGUHUPOBAHHbIN.

Llenb ypoka: 03HaKOMUTb y4aLMXCA C BbIMOSIHEHWMEM MPOEKTOB MO OOHAPYKEHUIO IMHWI
Ha 6a3e nnardopmbl VEXcode VR.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

O6opynoBaHue U maTepuanbl: KOMMbIOTEPbI C BbIxoaoM B MHTepHeT.
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Xop ypoka
dtan |. MocraHoBKa uenu M 3apady ypoka, MOTMBaLMUA K y4eOHOW AeATEeNbHOCTH
(15 mMuH)

[eatenbHOCTb yuntensa: obbACHAET HOBbIM MaTepyan C AEMOHCTpaUMeN KOMaH4 yrnpassne-
Hus Ha nnatdopme VEXcode VR (http:/ /vr.vex.com).

MoacyéT nMHMI pa3Horo uBeTa

Ha npeapioywiem 3aHATMM BbliM pacCMOTPEHbI a/ITOPUTM M MPUMEPDI MPOrpaMm ass obHa-
PY>KE€HUA U NOACYETA IMHWUM Ha none «[eTekTop NMHUI». OQHUM U3 KTIOYEBbIX MOMEHTOB AJ1S
M3y4yeHWa 3TOro Martepuasna SIBMSETCS LUMPOKOE MPUMEHEHUE TaK Ha3blBAEMbIX LUTPUX-KOAOB,
KOTOpble MOryT XpaHWTb MHOPMaLUIO 06 U3OeNUAX, MECTOMOMOMXKEHUAX U MHOFOM PYrOM.

Ha ceropHsLwHeM ypoke Mbl pacCMOTPUM MOAXOZA K MOACYETY pasHbIX LBETOB M npeobpaso-
BaHUA 3ToW MHGopMauuu B BbiBoA. B KauecTee BblBOAA B KOHCOMb OyAeT BbiBOAMTLCA OyKBa
[IOPOXKKM, Ha KOTOPOM B AaHHbIM MOMeHT Haxoautcsa VR-pobor. Mpexkae Bcero Heobxoanmo
co3parb cobCcTBeHHbINM 6NOK, KOTOPbIM ByAeT MPUHMMATL Ha BXOL KOJIMYECTBA KaXKAoro U3 uge-
TOB M B 3aBMCMMOCTM OT 3TOrO Aenath BbiBOA, Ha 3KpaH (puc. 80).
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Puc. 80. Bnok BbiBoga 6yke

Kak MoXHO 3amMeTuTb, AaHHbIM 60K MPOCTO NOABOAMT MTOr BbIMOJIHEHMS NPOrpPamMMbl, UC-
nonb3ys 6nok Ecnu...toraa ans npuHaTtMA peweHui o BbiBoge. [Tomumo 3toro 6/10Ka, Ham
TakXKe noHagoburtcs 610K, KoTopbik ByaeT cobupatb MHGOPMAaLMIO O KONIMYECTBE JIMHUIA pas-
HbIX LBeToB (puc. 81).
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Puc. 81. bnok no noacyéTty NMHUIM pasHbiX LBETOB

B naHHOM 6/10Ke MCMOSb3YIOTCA BIOXKEHHbIE YC/IOBHbIE CTPYKTYpPbI, MO3BOJIAIOLLME Onpese-
NUTb YEPHbIN LBET, KOTOPbIA He 3afaH ABHO B CMMCKe JOCTYMHbIX usetoB. O6wmit Bua npo-
rpaMMmbl MO NMOACYETY SIMHUI C BbIBOAOM MPUBEAEH Ha pUCyHKe 82.
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Puc. 82. O6wwmit BUA Nporpammbl MO NOACHETY SIMHUIA C BbIBOAOM B conepxarive
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B pesynbrate BbINOSHEHUS 3TOW NPOrpaMMmbl B KOHCONb ByaeT BbiBeAeHa Hopmaums o Te-
KyLLEeN LOPOXKKe, Ha KoTopoi ctout VR-pobor.

[leaTenbHOCTb yHalLMXCA: U3yHaloT HOBbIM MaTtepuall, CyLwalT 06bACHEHUS yunTens, 3aaa-
0T BONPOCHI.

dtan Il. Aktyanusauusa 3HaHui 1 npobHoe yuebHoe pencteue (15 MuH)

[eAatensHOCTb yunTensa: npeaniaraeT y4almMMcs Nog ero KOHTPOIEM BbIMONHUTL 3a4aHUe Ha
nnat¢opme VEXcode VR.

3apaHuve. Hanucartb nporpaMmy no nofcyETy TONIbKO KPACHbIX M YEPHbIX TIMHWUM.

[eAaTenbHOCTb yyalMXca: CaMOCTOATENBHO BbINOHAIOT NPEAIOXKEHHOE 3aJaHue.

dtan lll. MoBTOopeHue HoBoro marepuana (5 Mmun)

[leaTenbHOCTb yuuTeNsa: KpaTko MOBTOPSAET HOBbIM Martepuan: 6/10KW AN B3aMMOAEUCTBUSA
C JaT4MKaMu, afirOpUTM MOACYETA JIMHUIA HECKOJIbKUX LLBETOB.

[eAatenbHOCTb yyalLmMXca: AEMOHCTPUPYIOT, KaK YCBOWIW MaTtepuar.

dtan IV. lpoBepka NOHMMaHUA U NepBUYHOE 3aKpernsieHUue (5 MUH)

LesatenbHocTb yunuTens: 3a4aéT y4alwmMMcs cregyioLine Bonpochl.

» Kakum 06pasomM MOXKHO KOAMpoOBaTb COOBLLEHMSA C MOMOLLBIO IMHWUIN?

» Kakylo nepemeHHylo Heob6xoaMMO AOMOSHUTENIBHO BBECTU B MPOrpammy, 4tobbl ynyud-
WKnTb e€?

* Kak BbImaauT anropyMtm noacyéta Y€PHbIX JIMHUI?

JesatenbHOCTb yyalmnxcsa: oTBevaloT Ha NPeasIoXKEHHbIE BONPOCHI.

dtan V. UHdopmauus o AoMallHEM 3aJaHUU, UHCTPYKTAXK NO €ro BbiNOJIHEHUIO
(3 MuH)

LesatenbHOCTb yuntensa: coobLiaeT yyawmumcsa goMallHee 3ajaHue.

3aganue. Hanucatb nporpammy no o6besay VR-poboTtom Bcex ooporKeK 3a 0auH NPoxoa.

[eatenbHOCTb yHalmxcsa: 3a4atoT YyTOYHAOLLME BONPOCH! O BbINOJHEHUW OMALLHEro 3aja-
HUA.

Jtan VI. Pebnekcua peatenbHocTH Ha ypoke (2 MUH)

[eatenbHOCTb yunTens: cnpalimBaeT yqawmxcs ob ux BreyarieHusax oT ypoKa, 4To noHpa-
BUIOCb, YTO OCTaNOCh HEMOHATHBIM.

[eatenbHOCTb y4alwmxca: oTBeYatoT Ha BONPOCh! y4uTens.

OvaakTuyeckue matepuanbl

1. Mnartdopma nporpammuposarnus pobotos VEXCode VR [anektponHbitt pecypc] // URL:
https: / /vr.vex.com (paata obpaweHnus: 15.04.2021).

2. Undopmatmka. YpoeeHb 1 «bnokun» [anektporHbint pecypc] // URL: https: / /education.
vex.com /stemlabs /cs /computer-science-level-1-blocks (nara o6pauwerus: 15.04.2021).

3. Odu1umanbHbIM canT cpenbl nporpammupoBanus Scratch [anekTporHbiv pecypc] // URL:
https:/ /scratch.mit.edu/ (narta obpawenus: 15.04.2021).

Ypok 28

YpoBeHb 06pa3zoBaHUA: OCHOBHOE ObLLee.

MpepmeT: nHdopmatrka (pasgen «PobototexHuKa).

Knacc: 5—7.

YpoBeHb usyueHus (6azosbii): Moaynb 5. Teopueckuit npoekT.

Tema ypoka: Co3gaHue cobCcTBEHHOro NPOEKTa C UCMOb30BAHWMEM MaKCUManbHO BO3MOXK-
HOrO KOJIM4ecTBa AATYMKOB.
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Tun ypoka: KOMOMHUPOBAHHbIN.

Llenb ypoka: 03HaKOMWTb y4alMxcs C BbINOJHEHMEM MPOEKTOB Ha 6Gase nnaropmbl
VEXcode VR.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

O6opynoBaHue U MaTepuasbl: KOMMNbIOTEPbI C BbIXOAOM B MHTepHeT.

Xop, ypoka

dtan |. NocraHoBKa Lenu u 3apady ypoka, MOTUBaLMA K yHeOHOW AeATeNnbHOCTH
(15 mMuH)

[leaTenbHOCTb yunTensa: NnocTaBuTb 3ajady AN peany3aumy NpoeKTa no OYMCTKe Kopansio-
Boro puda Ha nnatdopme VEXcode VR (http: / /vr.vex.com).

OuucTka Kopannosoro puda

Ha npepplaylumx 3aHATMSAX OblIM pacCMOTPEHbl BO3MOXHOCTU Cpeabl NPOorpaMMUpPOBaHUS
VEXcode VR. Tenepb Hactano BpeMs MCMNonb30BaTh NOMyYEHHbIe BAMU 3HAHUA A1 peLleHUs
3a4a4, NpUBNUKEHHBIX K peanbHocTh. OoHol M3 Hanbonee cepbEé3HbIX 3KOIOMMHYECKUX Mpo-
651eM Ha cerofHALHUIA AeHb ABNsAeTcA 3arpasHeHve MUpoBoOro okeaHa oTxoAamu yesioeeye-
CKOW 0eATeNbHOCTH.

B npoekTe no ounctke Kopannoeoro puda B Bawem pacnopsikeHun byaet VR-pobor, koto-
pbliii MOMOXKET OYMCTUTb MaHrPOBble 3apocsin. Mcnonb3ays KapTy, cobepute Kak MOXXHO Oosblue
Mycopa nepep TeM, Kak cosiHedHble 6atapen nccakHyT,  VR-pobor ebikntountca. Kapra npeg-
ctraenset cobor cumynsauuio aHa MmpoBoro okeaHa, cofepsKalllero Ha CBoen NOBEPXHOCTU My-
cop (puc. 83).

Puc. 83. Kapra no ounctke kopannosoro puda ot Mycopa

Ob6parnTe BHMMaHWE, YTO B HUXKHEM JIEBOM YI/ly KapTbl MOSBUIMCH ABa AOMOHUTENbHbIX
MHOMKATOPA, OAMH M3 KOTOPbIX XapaKTepusyeT KOM4yecTBo cobpaHHOro Mycopa, a Apyron —
ypoBeHb 3apsaga VR-pobora. Kak Bbl noHMMaeTe, yem Goniee MeaJieHHbId anroputM Gyaer mc-
nonb3osaH npu pabore VR-poboTa, TeM OH BbiCTpee paspsAaUTCa U MeHblue cobepéTt mycopa.
MostoMy He 3abyabTe B Havasie MPOrpamMmbl UCMOb30BaTb 60K A1 YCTAHOBKM MaKCUMalb-
HbIX 3HaYeHUI cKopocTen u nosopotos VR-poborta (puc. 84).
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Puc. 84. bnoku ycTaHOBKM CKOpOCTEN

Ha ypoke Bam npeanaraetcs ucnonb3osarb Ans cbopa Mycopa TOSIbKO KOMaHzpl ynpaene-
HWA TpaHCMUCCUEN Be3 UCnosib30BaHMA AaT4yMKoB. [TpruMep TakoM NporpaMmbl NpeacTaBieH Ha
pucyHke 85.

YCFAHOEMTE CEODOCTL RHESHWA m e

YETAHOEMTH CHOPOCTE MBODOTA @' 4
LEMEEHNE  BORpEL T Ha @ mm*

NOBOPOT HANPEBo +*  |a @ B pagycax

OasHoHe BEnepel *  Ha @ i * | 2

NoEcpot  uancoo = 5 ﬂ b rpagycax w

Puc. 85. lNpumMep nporpaMmbl Mo oUNCTKE KopannoBoro puda

lNomumo 3toro HEO6XO,DMMO pa3pa60TaTb cTpareruto c6opa MyCOpa, KOTOpaAa MOXET BaM
npuUroanTbCA Ha cnenyroumnx 3aHATUAX.

,D,eFITeﬂbHOCTb y4alUXCA: n3y4aloT onncaHue nNpoeKTa, cnywatroTt obbsACHeHUs yuuTenda, 3a-
AatoT BONpOChbI.

dtan Il. Aktyanusauusa 3HaHui U npobHoe yuebHoe pericteue (20 MUH)

[eAatensHOCTb yunTens: npegnaraet yyawmmcs Nnof ero KOHTPOJIEM BbINOJIHUTL HEKOTOPbIE
3apanus Ha nnatcdopme VEXcode VR.

3aganue 1. Onucatb ctpareruto no cbopy mycopa.

3apaxue 2. Hanucartb nporpammy no c6opy MakcumasibHO BO3MOXKHOIO KOIMYECTBa Mycopa.

[eAaTenbHOCTb yyalmMxca: CaMOCTOATENbHO BbINOHAIOT NPEeA/IOXKEHHbIe 3aaHus.

Jtan lll. Mpoeepka NOHMMaHUA U NepBUYHOE 3aKpensieHue (5 MUH)
[eatenbHOCTb yunTens: 3afaéT yyalwmmcs cregytoLme Bonpochl.

Kakum obpazom MoxkHO achdekTMBHEE BCEro cOBMpaTb 0ObEKTbI B OKeaHe?
Kakue TexHonoruu no ounctke Muposoro okeaHa Bam M3BECTHbI?

Kak Bbirnsgut anroputm nosegeHuns VR-pobota ans cbopa mycopa?
[eAatenbHOCTb yyalLMXca: OTBeYAOT Ha NPEeAJ/IOXKEHHbIE BONPOCHI.

dtan IV. UHdopmauusa o AoMalIHEM 3a4aHUU, UHCTPYKTAX MO €ro BbiNOJIHEHUIO
(3 MuH)
[eatenbHoCTb yunuTens: coobLuaet yyawumcs JoMallHee 3aAaHue.
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3apaHue. Hanucatb nporpammy no cbopy VR-poboTOM TONbKO LEHTpanbHoro obbekrta
1 BCcex 0ObeKToB crieBa.

BaxHo!

Ucnonb3yiTe KapTy NO OYMCTKE KopannoBoro puda or Mycopa.

,D,EFITEJ'IbHOCTb ydyalwunxca: 3a0akoT YTOYHAKOLWME BONPOChl O BbIMNOJIHEHNMX OOMALLHEro 3aga-
HHUA.

dtan V. Pednekcua neatenbHoCTU Ha ypoKe (2 MUH)

[eatenbHOCTb yunTens: cnpalimBaeT yyqawmxcs ob ux BredyarieHusax oT ypoKa, 4To noHpa-
BWJIOCb, YTO OCTaIOCh HEMOHATHBIM.

[eAatenbHOCTb yyalmMxca: OTBeYaoT Ha BOMNPOCH! yYUTENS.

AupakTuyeckune marepuansi

1. MNnartdopma nporpammuposanus pobotos VEXCode VR [anektpoHHbit pecypc] // URL:
https:/ /vr.vex.com (nara obpaiuenus: 15.04.2021).

2. Undopmatrka. YpoeeHb 1 «bnokun» [anektpoHHbint pecypc] // URL: https: / /education.
vex.com/stemlabs /cs/computer-science-level-1-blocks (nara o6pawenus: 15.04.2021).

3. Odu1umanbHbIM canT cpenbl nporpammupoBaHus Scratch [anekTporHbiv pecypc] // URL:
https:/ /scratch.mit.edu/ (narta obpauwenus: 15.04.2021).

Ypok 29

YpoBeHb 06pa3zoBaHUA: OCHOBHOE ObLLee.

MpepmeT: uHdopmatrka (pasgen «PobototexHuKa).

Knacc: 5—7.

YpoBeHb usyuenus (6azosbiit): Moaynb 5. Teopueckuit npoekT.

Tema ypoka: Co3paHue cobCcTBEHHOro NPOEKTa C UCMOIb30BAaHWMEM MaKCUMabHO BO3MOXK-
HOrO KOJIM4yecTBa AATYMKOB.

Tun ypoka: KOMBUHUPOBAHHbIN.

Llenb ypoka: O3HaKOMWUTb y4alMXCA C BbIMOJSIHEHWEM MPOEKTOB Ha 6ase nnarcopmbl
VEXcode VR.

Bpema peanusauuu: 1 akagemmyecku yac.

O6opynoBaHue U MmaTepuanbl: KOMMbIOTEPbI C BbixoaoM B MHTepHeT.

Xop, ypoka

dtan l. NMocTtaHoBKa Wenu 1 3apay4 ypoka, MOTUBaLUA K y4eOHOW AeATeNbHOCTU
(10 mun)

[eatenbHOCTb yunTens: NnoctaBuTb 3afady 4SS peanusauuy NpoeKTa no OYUCTKE Kopasno-
Boro puda Ha nnargpopme VEXcode VR (http: / /vr.vex.com).

Ouucrtka Kopannoeoro puda c UCMOSIb30BAHMEM OaTYUKOB

Ha npegabiaywem 3aHsaTMKM Gbinn paccMoTpeHbl Bo3MoxkHocTh VR-poborta gns cbopa Myco-
pa C NOBEPXHOCTU AHA OKeaHa 6e3 UCMOob30BaHUA AAaTYMKOB. Kak Bbl MOHMMaeTe, JaHHbIN an-
FOPUTM He SIBNISIETCA ONTUMAsbHbIM, TaK KaK He 3a4eNCTBYeT YHUKa/bHble BO3MOXKHOCTH BCTPO-
€HHbIX AATYMUKOB.

Onupasncek Ha onbIT, NoNy4YeHHbIV B xoae usydeHus apyrux kapt VEXcode VR, MmokHo yTBep-
XAaTb, YTO UCMOJIb30BaAHUE JATYMKOB 3HAYMTENIbHO YrpoLaeT noytu niobyto 3agady. bnaroga-
pa narunkam, VR-pobot cnocobeH pearMpoBarb Ha M3MEHEHUS B OKpY)Kalolllel cpene U co-
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BepLarb onpegesnéHHble gencteus. OTMETUM, YTO NOC/e OYUCTKM BCEX BA30BbIX «MYCOPHbIX»
0OBLEKTOB KapTa AMHaMUYeCKH nameHsetcs (puc. 86). ITo cylecTBeHHO 3aTpyaHSeT fanbHemn-
Lee NMPOeKTUPOBaHWE asrOPUTMOB C UCMOJb30BAHWMEM TOSIbKO BIOKOB ABUXKEHMUS.

Puc. 86. luHamuueckoe nossneHne HOBbIX O6BEKTOB Ha KapTe

[nsa pelweHuns 3Ton 3agayumM HeobXxo4MMO MCMOMb3oBaTh BCe AocTynHble HAa VR-pobore aart-
YMKM (paccTosHus, LBeTa), BCTPOEHHbIM HaBuratop no koopauHataMm. Hanpumep, 3HayeHue Te-
Kywien koopauHatol VR-pobota no3sonut msbexkarb CTONKHOBEHWUS C LE€HHbIMW MaHrPOBbIMU
3apocnsamu (puc. 87).

YOTHHIAWTH CEONCTR ANESHAA m %
YO TEHOENTL CEOCTD NMOSapoTE @

.= H mmw

ok IR e

[BEEHWS  HNSpHal *

O TAHORATE oA

I ELED

Puc. 87. OrpaHunuerune asuxenuns VR-poborta no koopanHatam

3apaua — ybparb Kak MOXXHO Bosibliero Konuyectsa Mycopa. Pesynbrar 6ynetr otobpaskéH
B BalleM cepTudmMKaTte UCCNefoBaTeNs, KOTOPbIM Bbl NOyYUTE B KOHLE UcMbiTaHuA (puc. 88).
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Puc. 88. Ceptudukar uccnenosarens, BblAaHHbIA 32 OYUCTKY KopanioBoro puda

[eAatenbHOCTb yyalLMXCA: M3y4aloT OnucaHue NpoekTa, CaylwarT ob6bACHEHUA yuuTens, 3a-
JaloT BOMPOCHI.

dtan Il. AkTyanusauusa 3HaHui U npobHoe yuebHoe pelictBue (25 MUH)

[esatenbHoOCTb yuntensa: npeanaraet y4almnMcs Nog ero KOHTPOJIeM BbINOSIHUTb HEKOTOpbIe
3apaHusa Ha nnatcopme VEXcode VR.

3ananue 1. Onucatb cTpateruto no cbopy mycopa.

3aganue 2. Hanucarb nporpammy no c6opy MakcMMasibHO BO3MOXHOIO KOJIMYECTBa MyCO-
pa C UCNOIb30BaHUEM AATYUKOB.

[eaTenbHOCTb yYalmxca: CAMOCTOATENbHO BbINOMHAIOT NPEAOXKEHHbIE 3aaHUS.

dtan lll. Mpoeepka noHUMaHUA U nepBUYHOE 3aKpenneHue (5 MuH)

LestenbHoCTb yunuTens: 3a4aéT yyalwmMMcs crefyioLine Bonpochl.

+ Kakue 610K/ AaTuMKOB fydlle BCEro MCnosib3oBarb ansa cbopa mycopa?

* Kak nyuwe Bcero KOMbMHMPOBATL MeXAY COOOM AATUMKM U BNOKM ABUXKEHWUA ANSA peLue-
HUA 3TOM 3agaun?

+ Kak sbirnagut anroputm noeegexus VR-poborta ana cbopa Mycopa € UCMonb3oBaHUeEM
JaT4ynKoB?

[esatenbHOCTb yyalmxcsa: oTBevaloT Ha NpeasioXKeHHbIe BONPOChI.

dtan IV. UHdopmauus o pomawHeM 3afaHUU, MHCTPYKTAXK NO €ro BbIMOJIHEHUIO
(3 MuH)

LeatenbHOCTb yunTens: coobluaet yyawmumcs goMallHee 3aAaHue.

3apanue. lNocTapaiTech ynyylwnTb pesynbrar, 4OCTUTHYTbIA BAMU Ha YPOKe.

BaxkHo!

Ncnonb3yiite KapTy No o4YMCTKE KOPansioBoro puda or mycopa.

,D,EFITel'IbHOCTb yYalUXCA: 3a0al0T YTOYHAKOLWKWE BONPOCHI O BbINO/IHEHNKN AOMaLLUHEero 3agaHuA.

d1an V. Pednekcua neatenbHoOCTU Ha ypoKe (2 MUH)

[eatenbHOCTb yunTens: cnpalumBaeT yyawmxcs ob ux BredyarieHusax oT ypoKa, 4To noHpa-
BUJIOCb, YTO OCTaNIOCh HEMOHATHBIM.

[eatenbHOCTb yHalmxca: oTBe4aoT Ha BONPOCh! y4yuTens.
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AupakTuyeckue martepuanni

1. MNnartdopma nporpammuposanus pobotos VEXCode VR [anektpoHHbitt pecypc] // URL:
https: / /vr.vex.com (gata obpaweHnus: 15.04.2021).

2. Uudopmatrka. YpoeeHb 1 «bnokun» [anektpoHHbint pecypc] // URL: https: / /education.
vex.com /stemlabs /cs/computer-science-level-1-blocks (gara o6pawenus: 15.04.2021).

3. Odu1umanbHbIM canT cpenbl nporpammupoBaHus Scratch [anekTporHbiv pecypc] // URL:
https:/ /scratch.mit.edu/ (narta obpawenus: 15.04.2021).

Ypok 30

YpoBeHb 06pa3zoBaHUA: OCHOBHOE ObLLee.

MpepmeT: uHdopmatrka (pasgen «PobototexHuKa).

Knacc: 5—7.

YpoBeHb usyueHus (6azosbii): Moaynb 5. Teopueckuit npoekT.

Tema ypoka: CosgaHue cobCTBEHHOro NPOeKTa C UCMO/b30BaHUEM MaKCUMasibHO BO3MOXK-
HOrO KOJIM4ecTBa AATYUKOB.

Tun ypoka: KOMOGUHMPOBAHHbIN.

Llenb ypoka: 03HaKOMWTb y4allMXCA C BbIMOSIHEHWEM MPOEKTOB Ha 6ase nnaropMmbl
VEXcode VR.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

O6opynoBaHue U MmaTtepuanbl: KOMMbIOTEPbI C BbixoaoM B MHTepHeT.

Xop, ypoka

dtan |. MNocraHoBKa Lenu u 3apay ypoka, MOTUBALMA K y4eOHOW AeATeNnbHOCTH
(15 muH)

[eatenbHOCTb yuuTena: NocTaBUTb 3afady ANs peanu3auuu NpoeKkta Nno AeKOAWPOBAHMIO
yncnosoro koaa Ha nnatrdopme VEXcode VR (http: / /vr.vex.com).

N3yueHune HOBbIX 6SIOKOB ANA pelleHUs 3a8a4U AEeKOAUPOBAHUSA

MoMumo 3agjay no ouncTke aHa MupoBoro okeaHa OT Mycopa, paspaboTuMKam KaxkAabli
JeHb MPUXOAMUTCA peluaTb 3aaqn, CBA3aHHble C 3alUMTON MHdopMauuu. ITa npobnema asna-
€TCs OAHOM M3 CaMbIX aKTyasibHbIX B MUpe IT, Tak KaK MHOXXeCTBO CTOPOHHUX NinL, (Hanpumep,
KnbeprnpecTyrnHMKOB) M OpraHU3auMi MOryT NOXUTUTb BalLMW JIMYHbIE AaHHbIE U UCMO/b30BaTh
MX B HE cambIX Bnarux uensx.

CambIM MpOCTbIM BapuMaHTOM pacro3HaBaHus MHdopMauuK siefisieTcs npeobpasosa-
HUE YMCEN U3 Pa3HbIX CUCTEM CHUCTIEHUSA. YUMTbIBasA MPUHLMI PaboTbl 31EKTPUYECKUX
CXeM, CaMOM pacnpocTpaHEHHOW U Haubosiee CTapon CUCTEMOW UCUYUCTIEHUSA ABNAET-
ca aBounyHas (puc. 89).

8 3 G 5 4 3 2 1

128 64 32 16 8 4 2 1
01011001
B pmecATuyHoni cucteme: 89

Puc. 89. Yvcno 89 B oBOMYHOM cUCTEME UCHUCTIEHUSA

O6paTMTe BHUMaHHKE, 4YTO B nepBoﬁ CTPO4YKe YKa3aHO KOJIn4eCTBO pa3, KOTopoe Heob-
XO04AMMO NepeMHOXKUTb YNCIO 2 ona nonyvyeHuna 4nces, HanncaHHbIX BO BTOpOﬁ CTPOKe.
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[lns BbinonHeHMs npoekTta Bam HyHo ByaeT ncnonb3osarb 610k Cnncka (puc. 90).

Hobuld cndcok

Wi CiMCKA

O comena [1-20)

Puc. 90. Co3zgaHuve 6noka Cnucka

CnuCcKY NO3BONIAIOT XPaHUTL AaHHble OAMHAKOBOM Npupoabl Ans 6onee yno6HOM opraHusa-
UMM nHdopMauMM U JoCTyna K HeW B XoAe BbINONHEHWUS nporpammsbl. [laBalte paccMoTpum
anbTepHaTUBY CMUCKY B BUAE NOCIeA0BaTe/IbHOTO CO3AaHUs nepeMeHHbIxX (puc. 91).

Puc. 91. Cnocobbl npeacTasneHns AaHHbIX

Kak Bbl MO 3aMeTUTb, CNMCOK NpeacTaBaseT cobor Gonee KOMMNAKTHYIO KOHCTPYKLMIO MO
CPaBHEHUIO C MHULMANN3ALMEN HECKOTbKMX NEPEMEHHbIX AaXKe Ha 3Tane uHuuuanusauuu. [ins
obpalleHus K 3/1eMeHTaM CrUCKa MCMosb3yoT MHAEKCbI, KOTOPbIE MO3BOMSAIOT B KaXKAbIM MO-
MEHT BPEMEHM Nosyyarb Hy>KHYO MHdopmMaumio o Heobxoanmom anemenTe (puc. 92).

AMNEMEHT o Hi sample =

Puc. 92. [NonyyeHune 3Ha4eHWUs aneMeHTa MO UHAEKCY

B ommune oT KnaccMyeckoro nporpaMMMpoOBaHMsA, Hymepauus 3/1EeMEHTOB CNUCKa B
VEXcode VR HauvHaeTcs ¢ nepeoro uHaekca. Ha pucyHke 93 npveepeHa nporpamMma, B KOTO-
pOM MCMONb3yeTCs CNUCOK Ha NpuMepe neyatu MHbopMaLuuM B KOHCOMb BbIBOAA.

88 B conepkanue




y/

CETb LLEHTPOB LM®POBOIO

NMPOrPAMMUPOBAHUE POBOTOB OBPA3OBAHWSA AETEM «IT-KYB»

N\

A

i}

ne4ars anemen]  step W3 sample =

WiMeHHTE  slep v m-.ﬁ'.

- o -.]
' .
“_'-,_—\__- r 5-'#
e
Puc. 93. MNpumep nporpammbl no ucnonb3osaHuio 6noka Cnucka

B naHHOW nporpamMme cHOBa MCNOb3yeTCs MOHATHE Wara UMKNa Ans AOCTyna K 3/1eMeHTaM
Cnucka. Lnkn 3aKoHYUTCA TONIbKO NOC/e TOro, KaK 3HayeHue Lara AJOCTUrHeT MaKCUMasibHOro
uHaekca B unkne. Obparute BHMMaHWe Ha HEOBXOAMMOCTb YBE/IMYEHUS MAaKCUMa/bHOMO 3Ha-
yeHua anemeHTa CnuUcKa, Tak Kak Npu OTCYTCTBUM 3TOW OnepauLuv MakCUMasbHbIM MHOEKC He
OyneT BbiBefleH B KOHCO/b.

[leaTenbHOCTb yyalMXCA: M3yYaloT ONucaHue NPoeKTa, CyLWalT 0ObACHEHUS yunTens, 3a-
JaloT BOMpOChI.

dtan Il. Aktyanusaumusa 3HaHuh U npobHoe yyebHoe pgencteue (15 muH)

[eatenbHOCTb yunTens: npegnaraet y4awmmMcs nos ero KOHTPOsIeEM BbINOMHUTL 3aZlaHue Ha
nnatcopme VEXcode VR.

3apanue. Hanucarb nporpamMmy no nocnepnoBaTtesisHOMY NpuvcBauBaHuio anemeHtam Cnu-
CKa pa3HbiX 3Ha4YeHUM (C UCNONIb30BAHWEM LMKNA).

[eAatenbHOCTb yYaLLMXCa: CaMOCTOATENbHO BbINOHAIOT NPEANOXKEHHOE 3aJaHue.

Jran lll. MoBTopeHue HoBOoro marepuana (5 MuH)

[leaTenbHOCTb yuuTensa: KpaTtKo MOBTOPSiET HOBbiM Matepuan: 6nok Cnucka, 31eMeHTbl
Cnucka, pabora c anemeHtamm Cnucka.

[eAatenbHOCTb yyalLMXCa: AEMOHCTPUPYIOT, KaK YCBOWIW MaTepuann.

dtan IV. NpoBepka NOHMMaAHUA U NepBUYHOE 3aKpernsieHue (5 MUH)
[eAatensHOCTb yunTensa: 3a0aét yyalwmmcs ciegytoLue Bonpochl.

* B kakux cnyyasx MoxeT 6biTb nonesHo ucrnosnbsosats CAncku?

* Kak nonyuutb poctyn k anemeHtam Cnucka?

» Kakum obpasom moxHo cozaatb Cnucok 8 VEXcode VR?
[esatenbHOCTb yYalmxcsa: oTBe4aloT Ha NpeasioXKeHHbIe BOMNPOChI.

dtan V. UHdopmaums o goMallHeM 3a4aHUU, MHCTPYKTaXK MO €ro BbIMOJIHEHUIO
(3 MuH)

LeatenbHoCTb yunTens: coobluaet yyawmmcs goMaluHee 3a4aHue.

3apanue. Hanvwute nporpaMmmy no noacyéTy CUHUX M 3eNEHbIX JIMHUIM Ha none.
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BaxkHo!

3HayeHus HeO6XO,D,VIMO COXpPaHUTb B 6noke Cnucka.

,D,eﬂTeﬂbHOCTb y4alUXCA: 3a0at0T YTOYHAKOLWKE BONPOCHhI O BbINO/IHEHNKN AOMaLLUHero 3agaHuA.

dtan VI. Pebnekcua peatenbHocTH Ha ypoke (2 MUH)

[eatenbHOCTb yunTens: cnpalimBaeT yqawmxcs ob ux BredyarieHusax oT ypoKa, 4To noHpa-
BUIOCb, YTO OCTaNIOCh HEMOHATHbIM.

[eatenbHOCTb yYalmxca: oTBe4aloT Ha BONPOCh! y4uTens.

OvaakTuyeckue matepuarnbl

1. Mnardopma nporpammuposanus pobotoe VEXCode VR [anektpoHHbii pecypc] // URL:
https:/ /vr.vex.com (nara obpaiuenus: 15.04.2021).

2. Undopmartuka. YpoeeHb 1 «bnokun» [anektpoHHbint pecypc] // URL: https: / /education.
vex.com /stemlabs /cs /computer-science-level-1-blocks (nara obpauwiequs: 15.04.2021).

3. OcbmumanbHbIv canT cpeabl NporpammupoBanus Scratch [anektpoHHbin pecypc] // URL:
https: / /scratch.mit.edu/ (mata obpauerus: 15.04.2021).

Ypok 31

YpoBeHb 06pa3zoBaHUA: OCHOBHOE ObLLee.

Mpepamert: nndopmartuka (pasgen «PobototexHuKa).

Knacc: 5—-7.

YpoBeHb usyuenus (6azosbiit): Mogynb 5. Teopueckuit npoekT.

Tema ypoka: CozgaHne cobCTBEHHOrO NPOEKTa C UCMOJIb30BAHWMEM MAKCUMasbHO BO3MOXK-
HOro KOJIMYeCTBa JaTYMKOB.

Tun ypoka: KOMOUHUMPOBAHHbIN.

Llenb ypoka: 03HaKOMWTb YYalUMXCA C BbINOSHEHWEM MPOEKTOB Ha 6ase nnargopmbl
VEXcode VR.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEPbI C BbixoaoM B MHTepHeT.

Xop, ypoka

dtan l. NocraHoBKa uenu M 3aga4 ypoKa, MOTUBALUA K Y4eOHOW AeATEeNbHOCTU
(15 mun)
: [esatenbHoCTb yuyuTens: NoctaBuTb 3ajady AnA
peanunsaumu NpoekTa no AEeKOAMPOBAHUIO YUCIIOBO-
ro koga Ha nnardopme VEXcode VR (http://vr.
vex.com).

U3yueHune KapTbl N0 AE€KOAMPOBAHUIO 00Db-
€KTOB U NOCTAaHOBKaA 3a4a4yu

Ha npegplayliem 3aHaTUM BbinnM U3yyeHbl MOHS-
TUSA CMUCKOB M ABOWYHOM CUCTEMbI. Tenepb HacTano
BPEMSA MPUMEHWUTb MOJTyYEeHHble 3HAHWUA Ha MpPaKTU-
Ke. Paccmotpum KapTy no gekogvpoBaHuio coob-
weHus (puc. 94).

Ha paHHOM KapTe nokasaHO HECKOJSIbKO A0po-
YKEK, KaXkaas U3 KOTOPbIX COAEPKMT 3awmndpoBaH-
Hoe coobleHne. Hawen 3apaven asnserca Ucnonb-
30BaHWe BCEX BO3MOXHbIX B/IOKOB M AATYMKOB OIS
Puc. 94. Kapra lekonupoBaHue peanusaumMu anropuMtMa Mo HaxoXKAEHWIO AeKOoAM-

coobuieHmi POBAHHOIO YMCNa A5 KaXKaon U3 nopoxkek. Pesynb-

AANRRNNR

AEARNNARA

BENRENAR
 BANHAENRNN |
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TaTOM MPOrpaMmMbl JOSKHA CTaTb CyMMa BCEX AEKOAMPOBAHHbIX uucesn. MMoatomy obparu-
Te ocoboe BHMMaHWEe Ha MOACHET KaXKAOro 3Ha4YEHUS, TaK KaK OHO BSIMSIET HA UTOrOBbIN Pe3ysib-
Tar.

Tenepb nepenaém K onucaHuio 610Ka, KOTOPbIM NO3BONSAET NEPEBOANUTL YMCSIO U3 [BOMY-
HOW B AeCATUYHYIO cucTeMy cuncneHus (puc. 95).
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Puc. 95. Bnok nekoanposanusa coobuieHus

MogpobHo obcyamMm warn no AEeKOAUPOBAHMUIO, MPOUCXOAALME B paMKax 3toro 6noka.
B nepeyto ouepenb co3nanmMM BHELHWIA LMK, KOTOPbIM ByaeT paboTtatb fo Tex nop, nokKa WH-
[eKC CnucKa He AOCTUrHEeT KOHEeYHOro 3HayeHus. PaccMoTpyMm cnydai, npu KOTOPOM NepBbIi
paspsag YMcna B ABOMYHOW cucteme Byaer paseH 1, T. e. 2 B HyneBoW cTteneHu. JlaHHbin war
HeobxoauMm, Tak Kak B VEXcode VR HeT BCTPOEHHOro MHCTpyMeHTa BO3BEAEHWUSA B CTEMEHb M
nony4YyeHue 2 B HyNIEBOM CTENeHW BO3MOXKHO TOJIbKO C MOMOLLbIO HEMOCPEACTBEHHOTO Ha3Have-
HuA 1 B KauecTee pesynbrarta. Bropas yactb 6noka Ecnu...torpa...uHave otBeyaet 3a Bo3Be-
JeHWe 2 B HYXHYIO CTerneHb, eC/iv 3Ha4YeHue B Crncke pasHo 1.

[aBaiite nocMoTpuM Ha 6110K-CxeMy anropuTma, KoTopbii Gyaet onvcoieatb npoesg VR-po-
60Ta no ogHow 13 gopoxek (puc. 96).
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Pobot exer snepéx

Paceroamse 30 crennl
uegeme 100 a?

BH:[H". THEMIO TeIEHEOrD
useta?

Hsuerenne Texymero

Y

Veemumerse uHIeKca

3MEMeRTa CIHCKa Ha 1

) exonHpoBaHHe
coodmensa

KOHEL

Puc. 96. Anroputm uteHumsa coobLieHus

nPOrrAMMMUPOBAHHUE POBOTOB

[leaTenbHOCTb yyalMXCA: M3yYaloT ONMucaHue NPoeKTa, CyLWaT OObACHEHUS yunTens, 3a-
JaloT BOMpPOCHI.

92
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dtan Il. AkTyanusauusa 3HaHui U NpobHoe yuebHoe pelicTtBue (25 MUH)

[eAatenbHOCTb yunTena: npeanaraet yyalwmmcs Nog ero KOHTPOJIEM BbINOJIHUTL HEKOTOPbIe
3apaHua Ha nnatcopme VEXcode VR.

3aganue 1. Hanucatb nporpammy no o6bvesay VR-po6oTom oaHOM fOPOXKKHU.

3aganue 2. Hanucarb nporpammy no o6wvesgy VR-poboToM TPEX LOPOIKEK.

[eAatenbHOCTb yYalLLMXCA: CAMOCTOATENbHO BbINOMHAIOT NPEAOXKEHHbIE 3a4aHus.

dtan lll. Undbopmauua o poMmawHeM 3apaHUM,

MHCTPYKTAXX MO €ro BbiNosIHEHUIO (3 MUH)

LesatenbHOCTb yuntensa: coobLiaeT yyawmmcs goMallHee 3ajaHue.

3apaHve. HanvwuTe nporpamMmy no nony4eHuto KOHeYHOro pesynbrata (CyMMbl BCEX AEKO-
AVMPOBaHHbIX Yncen) Ha KapTe B.

[eatenbHOCTb yYalmxcsa: 3a4atoT YyTOYHAOLLME BONPOCH! O BbINOSIHEHUWU AOMALLHEro 3aja-
HUA.

Jtan IV. Pebnekcua pearenbHoCTH Ha ypoke (2 MUH)

[eatenbHOCTb yunTens: cnpawumBaet yqawmxcs ob ux BneyatieHusax oT ypoKa, Y4To noHpa-
BUIOCb, YTO OCTaNIOCh HEMOHATHBIM.

[leATenbHOCTb yyallMXcs: OTBEYAIOT Ha BOMPOCh! yYUTENS.

AupakTuyeckue martepuanoi

1. Mnardopma nporpammuposanmsa pobotos VEXCode VR [anektpoHHbii pecypc] // URL:
https: / /vr.vex.com (gata obpaweHnus: 15.04.2021).

2. Undopmatuka. YpoeeHb 1 «bnokun» [anektporHbint pecypc] // URL: https: / /education.
vex.com /stemlabs /cs/computer-science-level-1-blocks (nara o6pawenus: 15.04.2021).

3. Odu1umanbHbIM canT cpeabl nporpammupoBanus Scratch [anektporHbiv pecypc] // URL:
https: / /scratch.mit.edu/ (mata obpauwerus: 15.04.2021).

Ypok 32

YpoeeHb 06pa3oBaHuA: OCHOBHOE ObLiee.

MpepmeT: nHdopmatrka (pazgen «PobototexHuKay).

Knacc: 5-7.

YpoBeHb usyueHus (6asosbii): Mogynb 6. [lanbHelwee passutue.

Tema ypoka: OcHoBbl NporpaMmMupoBaHms poboTos Ha sa3bike Cu.

Tun ypoka: KOMOUHMPOBAHHbIN.

Llenb ypoka: 03HaKOMMTb Y4aLLUMXCA C CO34aHWeM nporpamm Ha 6ase cpenbl NporpaMmu-
poeaHua RobotC.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

O6opynoBaHue U MmaTepuanbl: KOMMbIOTEPbI C BbixoaoM B MHTepHeT.

Xop ypoka
dtan l. MNocraHoBKa Lenu u 3apay ypoka, MOTUBALMA K y4eOHOW AeATeNnbHOCTH
(15 mMuH)
[eatenbHocTb yuntens: npoaeMoHCTprpoBaTth UHTepderc nporpammsl RobotC.

3HakomMmcTBO c uHTepcdeicom nporpammbl RobotC

Ha ypoke 6yget n3yyeHa cpepa nporpammupoBaHus RobotC, kotopas nossonut Ham Ha
CrlefyloLmMX 3aHATUAX CO3A4aBaTth NporpaMMmbl s ynpasneHus pobortom. [Insa ycnewHon pa-
60TbI C NtoboI cpenov pa3paboTkM HEOOXOAUMO 3HATL €€ MHTePdENC U OCHOBHbIE MHCTPYMEH-
Tbl. OgHUM M3 Hanmbonee BOCTPeOOBAHHbIX MPUSIOXKEHUIA NO NMPOrpaMMMpoBaHKIoO 0bpasoBsa-
TeNbHbIX Habopos Aensaetca nporpamma RobotC (puc. 97).
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Puc. 97. Untepdeiic nporpammbl RobotC

B camom Bepxy nHTepdelca 3Tol NporpamMmmbl HAXOAUTCSA NaHEeNb YNpaBieHUs Cpefion pas-
paboTKM, HEMHOIO HUXKEe MpPeACTaB/eHa NaHenb ynpasieHUss OKHOM pa3paboTKu NMporpammbl.
KHonka New File nossonset cozpatb HoBylo Nporpammy, KHOMKa Save coxpaHseT nporpam-
My, kHornka Firmware Download o6HoBnser «mo3ru pobota». Knonka Compile npeobpasy-
€T nporpammy B fA3blK, MOHATHbIN poboTy, a KHonka Download to Robot 3arpy:kaet B poboTa
JaHHYIO Nporpammy.

Paccmotpum meHto Edit Ha naHenu ynpaBneHua cpefov nporpammupoBaHus RobotC
(puc. 98).

£ Unds =2

[ Rada Ctri=y

|' ko)

& rnao CEri=F

Repest Find F3

Find and Replace Chrl=H

S Pind in Piies CErl=ShittsF
Code Formarting F
Bookmarks ¥

Puc. 98. Menio HacTpoiiku Edit

B naHHOM MeHIo Hac ByayT uHTepecoBatb Tonbko Tpu KHonku: Undo 1 Redo, koTtopble ocy-
LLLECTBNAIOT Nepexon, K NpeaplayLemMy unun crefyroLlemMy wary cootBeTcTBeHHo, kHonka Find
No3BO/IsieT HAaWTK Kakue-nnmbo cTpoukn kopa. Kpome Ttoro, Hac Gyaet vHTepecoBarb manka
Open Sample Program B meHio File, c noMoLLblo KOTOPOW MOXXHO OTKPbITb NPUMEPBI CyLLEe-
CTBYIOLLMX MPOrpamMm B Cjlydae, eC/iv Y BAC BO3HUK/WU TPYAHOCTU NPU HanMcaHumM cobCcTBeHHOM
nporpammbl. Hanbonee BaxkHbiM MeHto Ans Hac saensetcs meHtio Robot (puc. 99), kotopoe no-
3BOJIUT HACTPOUTb Hawero poborTa.
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Puc. 99. MeHio Robot

Mepeble ABa nyHKTa 6b1IM U3ydeHbl paHee. Bknagka VEX 1Q Controller Mode nozeonser
NepeKNtoYaTbCsa MeXay ynpasnsieMbiM U aBTOHOMHbIM PeKMMaMu NporpamMMupoBaHus pobora.
Bo Bknagke Compile Target goctynHa Tonbko ogHa KHorka Physical Robot. Bknagku
C BK/IOYEHHBIM cioBoM debug siBnstoTcs 6onee NPoOABUHYTbIMU MHCTPYMEHTaMKU paboTbl € Ko-
[IOM U pefKo NPUMEHSIOTCA NPU NPOrpaMMUpPOBaHUK hU3MYECKOM MOLENM.

B pazpene Advanced Tools Hac 6yaet uHtepecosars kHonka VEX 1Q Joystick Viewer. Oxa
No3BO/IAET NMPOBEPUTbL PABOTOCNOCOBHOCTL NynbTa ynpaenexus. MNepen Havyanom nporpaMmMupo-
BaHMS BaM 00s3aTesIbHO HY)XHO BblOpaTh TMN Ballek nnarcdopmbl B MeHtio Platform Type, nHaue
BO3HWKHET CUTYyaLMs, MPU KOTOPOM Bbl M poboT ByaeTte 0bLWATLCA aBCONOTHO Ha pasHbIX A3bIKaXx.
Mocne Toro Kak GyaeT cozgaHa HoBas NpPorpamMmmMa, OTKPOETCS BO3MOXKHOCTb HACTPOMKM YCTPOWUCTB
poborta. Tenepb MOXXHO nepexoauTtb B MeHio HacTporiku Motors and Sensors Setup (puc. 100).
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Mepeas Bknagka Standard Models noseonsier Bam BbiGpaTb aBTOMATUYECKYIO HACTPOWM-
Ky Bawero pobora u3 crnucka. B atom cnucke yxe ectb Hawa mogenb Autopilot Robot,
a TaK)xe MHOro Apyrux uHTepecHbix mogenei. [epenném Tenepb Ko Bknagke Motors. [lepen
HaMKW OKaXKETCS HECKONIbKO KOMIOHOK. [MepBas KonoHKa npeactaBnsieT coboW CrnmMcoK Bcex
JOCTYMHbIX MOPTOB MOAKMOYEHUS AN MoTopoB. Btopas konoHka 3apaét Bawemy nopty
ynpaeneHus yHUKanbHoe UMsi, KoTopoe ByaeT otobpaxarb yHKLMIO TOFO MW MHOrO MOTOpa.
B TpeTbel konoHKe MOXHO BbIOpaTh TN MOTOpaA: B HAaLIEM ciiyyae BbIGOp BCcero oguH. B ver-
BEPTOM KONOHKE MOXHO M3MEHWTb HanpaBieHWe BPaLLEHUs MOTOpa Ha MPOTMBOMOJIOXKHOE.
N HakoHeL, NsATas KONOHKa onpeaenseT CTOPOHY PacnonoXeHus Motopa (815 MOBUIbHBIX PO-
60T0B).

AHanoruyHble KOMIOHKWU, NOMUMO YEeTBEPTOM U MATOM, NpuBedeHbl U Bo BKnaake Devices.
EavHCTBEHHBIM OTMYMEM ByaeT CMCOK TMNOB AaTtymMkoB. Bcero Habopbl cogepkar nsATb BUAOB
JaTYMKOB: LiBETA, KaCaHWs, TaKTUbHbIN, PACCTOSHUS U TMPOCKOT.

[leaTenbHOCTb yuaLMXCA: U3y4atoT HOBbIM MaTepuall, CNyLwaloT 0ObACHEHWUS yunUTens, 3aaa-
tOT BOMPOCHI.

dtan Il. AkTyanusauunsa 3HaHui U npobHoe yuebHoe pericteue (15 MuH)

[eAatensHOCTb yuutens: npepnaraer y4alMMcsa Nof ero KOHTPOJIEM BbIMOJHWUTL 3afaHue
B cpene pa3pabotku RobotC.

3apaHue. MpoussecTn nepeoHayasnbHylo HacTponKy cpeabl RobotC u pobota ¢ nomoubio
meHio Motors and Sensors Setup.

[leAatenbHOCTb yYalLLMXCA: CAMOCTOATENbHO BbINOMHAIOT NPeAOXKeHHOE 3a4aHue.

Jtan lll. MoBTOopeHue HoBOoro marepuana (5 MuH)

[eatenbHOCTb yunTens: KpaTko NOBTOPSET HOBbIM MaTepuan: aNleMeHTbl UHTepdeica cpepbl
nporpammupoBaHus RobotC, meHio Edit, Robot.

[eAatenbHOCTb yyalLMXca: AEMOHCTPUPYIOT, KaK YCBOWIW MaTepuarn.

Jtan IV. lpoBepka NOHMMaHUA U NepBUYHOE 3aKpernJieHUue (5 MUH)

[eAatenbHOCTb yunTena: 3a0aéT yyalwmmcs ciegytoLue Bonpochl.

» 3auyeM HyxHo MeHto File?

» [lna yero ucnonb3ytoTca NyHKTbl B MeHio Robot?

+ Kakum 06pa3om MoXKHO HACTpOWTb CTaHAAPTHYIO KoHduUrypauumio poboTa B cpefe paspa-
60TkM RobotC?

[eatenbHOCTb yHalwmxca: oTBevatoT Ha NpeasioXKeHHble BONpOChl.

dtan V. UHdopmauusa o poMallHEM 3a8aHUM,

MHCTPYKTAXX NO €ro BbiNosIHEHUIO (3 MUH)

LeatenbHocTb yunTens: coobluaet yyawmmcs goMaluHee 3a4aHue.

3ananue. MoarotoBbTe CTaHAAPTHYIO HACTPOMKY poboTa u 06bsACHUTE HEOBXOAUMOCTb MC-
MOMb30BaHWUA BCEX NOAK/IIOYEHHDbIX YCTPOWCTE.

[eAtenbHOCTb yyalmMXca: 3a4atoT YTOYHSAIOLLME BOMPOCHI O BbINONHEHUM AOMALLHEro 3a4a-
HUA.

dtan VI. Pebnekcua peatenbHoCcTH Ha ypoke (2 MUH)

[eatenbHOCTb yunTena: cnpalmBaeT yyalmxcsa ob ux BrevarieH1sax oT ypoKa, 4To noHpa-
BWJIOCb, YTO OCTaIOCh HEMOHATHbIM.

[eatenbHOCTb yHalmxcsa: oTBe4aloT Ha BONPOCh! y4uTens.

AupakTuuecku marepuwan
MopTan obyuenuns «VEX Akagemus» [anektponHbin pecypc] // URL: http: / /vexacademy.
ru/ (nara obpauequs: 15.04.2021).
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Ypok 33

YpoBeHb 06pa3oBaHUA: OCHOBHOE ObLuee.

MpepmeT: uHdopmatrka (pasgen «PobototexHuKa).

Knacc: 5—7.

YpoBeHb usydeHus (6asoebii): Moaynb 6. [JanbHenwee passutue.

Tema ypoka: OcHoBbl nporpamMmmupoBaHuns poboTos Ha a3bike Cu.

Tun ypoka: KOMOGUHMPOBAHHbIN.

Llenb ypoKa: 03HAaKOMMUTb yYalLMXCA C CO34aHMeM Nporpamm Ha 6ase cpenbl NporpaMmu-
poeaHusa RobotC.

Bpemsa peanusauyuu: 1 akagemumyeckum yac.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEPLI C BbiIXxogoM B MHTepHerT.

Xop, ypoka

dtan l. MNocraHoBKa Lenu u 3apay ypoka, MOTUBALMA K YYeOHOW AeATeNbHOCTH
(15 muR)

[esatenbHOCTb yunTensa: NnpoaeMoOHCTPUPOBATb UCMONb30BAHME TUMOB AAHHbIX B COBOKYM-
HOCTM C MaTeMaTMYeCKUMU U JTIOFMYECKUMU onepaumamMu B cpeae paspabotkm RobotC.

3HaKOMCTBO C TUNAMMU AAHHbIX

B nporpammupoBaHuM nepeMeHHble HEBEPOSITHO BadKHbI, TaK KaK MO3BOJMAIOT XPAHUTb MH-
cdbopmaumio 1 ucnonbsosarb eé B aanbHenleM. CHayana MoxeT 6biTb He COBCEM MOHATHO, 3a-
yeM BOOOLLE YTO-TO 3aNMUCbIBaTb B NePeMEHHbIe, eC/IM MOXKHO NMPOCTO ONEPUPOBaTh 3HAYEHUAMU
6e3 Hux. MNoHnMaHWe nepeMeHHbIX NPUAET HEMHOMO No3Ke, Koraa Bbl Oyaete paborars ¢ bonee
C/IOXHbIMK MpOorpaMmamu 1 Bam notpebyeTca xpaHuTb MHGOPMaLMIO B KaKOM-Mbo MecTe.

Tunbl nepemeHHbIX B a3bike Cu yKasbiBaloTCA nepeq HassaHWeM nepemeHHon. OT KOHKpeT-
HOro TMNa AaHHbIX BydeT 3aBUCETb COAEPIKUMOE nepeMeHHOM. Ecin Mbl yKaxkeM nepemeHHyio
C TMMOM [AaHHbIX ANS UefblX yucen int, To B He€ Henb3a OyaeT 3anucarb CTPOKY MAM YUCIO
C TOYKOM.

Mpu cocTaBneHnm nporpaMmmbl MOXKHO 3aMMCbIBaTb HOBbIE 3HAYEHWUSA B MEPEMEHHYIO, HO TUI
JaHHbIX JO/HKEH OCTaBaTbCA HEM3MEHHbIM:

float some_value = 2.95;

some_value = 6.9;

Tunbi AAHHbIX ANA CO3A4aHUA NEepPEeMEeHHbIX

Llenbie uucna

* Short — npepgHasHayeH Ana XxpaHeHus Lenbix ynucen. uanasoH uvicen ot —32 768
no 32 767.

* Unsigned short — npegHasHayeH Ans XpaHeHUs LenblX NOJIOXKUTENbHbIX YMCEN.
Ounana3soH uncen ot 0 go 65 535.

* Int — npepgHasHadeH AN XpaHeHus Uenbix uucen. [lManasoH uucen ot
—2 147 483 648 po 2 147 483 641.

* Unsigned int — npepHasHauyeH ANs XpaHeHWUA LenbiX MOMOXWUTENbHbIX YWCEN.
Jwnana3oH uncen ot 0 go 4 294 967 295.

 Long — npepHasHauyeH AN XpaHeHusa uenbix uucen. [OuanasoH uucen ot
—9 223 372 036 854 775 808 no 9 223 372 036 854 775 807.

* Unsigned long — npepHa3HayeH pns XpaHeHWs LenbiX MOMOXWUTENbHbIX YMCEN.
HOwnanaszoH uncen ot 0 o 18 446 744 073 709 551 615.
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PasHuua Mexkagy TMnamMu 3akioyaeTca TOJIbKO B AMana3oHe Yuces, KOTOPbIM MOXHO
3anucatb B NEPEMEHHYIO.

He ucnonbayitte 6onblune TMNbl AaHHbIX MO TUMY long, ecin YMcno ManeHbKoe, Tak
Kak 4em 6osblue auanasoH, TeM 6osibliue NamMaTh TpebyeTcsa KOMMbIOTEPY Ha KOHKpET-
HYIO NEPEMEHHYIO.

Yucna c Toukoun

* Float — gnAa co3gaHua uyucen c nnasatollend Touyko. [uana3oH yucen ot or
—3.4*1038 no 3.4*1038.
* Double — pna cospaHuMa uucen c nnaeawolied Touykor. [lMana3oH yucen or

+4.9%10-324 po +=1.8*10308.

Mpoune TMNbI faHHbIX

* Bool — nornuyeckuit TMN gaHHbIX, KOTOPbIM NpeAHa3Ha4yeH Ajs 3anncu UCTUHHOTO
(true) unun noxHoro (false) 3HauyeHus.

* Char — Tun gaHHbIX 418 paboTbl C CUMBONAMM, MO3BOJIAIOLLMIA MOMECTUTb B OAU-
HaPHbIX KaBblYKax Kakon-nnbo cumeorn.

Insa cozgaHus nepemMeHHOM HEOOXOAMMO YKasaTb TUM AAHHbIX M Ha3BaTb e€. TaKXKe MOXHO
Cpasy ke B00aBUTb K Hel 3HaYeHHe:

inta =0, // OobaeneHue 3HayeHns cpasy

float c; / / Co3znaHue nepemMeHHON 6e3 3HaYeHUs

short b, y = 342; / / Co3paHve HEeCKONbKUX NepeMEHHbIX

[lns Bbi30Ba NepeMeHHOM Bbl MOXKeTe 0OPATUTLCS K HEW MO UMEHMU.

OcobeHHoCTH NnporpaMmMmupoBaHusa B cpeae RobotC

Cpepa nporpammuposanus RobotC npenHasHaveHa gns paboTtbl ¢ poOOTOTEXHUYECKUMMU
yCTPOWCTBaMM, NO3TOMY, B OT/IMYME OT KNACCUYECKUX Cpea MPOrpaMMUpPOBaHMS, 34eCb OMUCHI-
BaeTca pabora c npoueccamu.

OcHoBHoOW 610K NpOrpamMmmbl BbIMMAAUT Cleaytowmnm obpasom:

task main()

{

/ /OcHoBHas nporpamMmma

}

Cnoso task yKkasblBaeT KOMMNWAATOPY Ha MECTO Hadyasa BbIMOJIHEHMS MPOLEecca, a C/OBO
main nokasbiBaeT, YTO AaHHbIA MPOLECC MMEET HaMBbICLLUWIA NPUOPUTET BbinonHeHus. Duryp-
Hble CKOOKM IBNSAIOTCSA OrpaHUYMUTENSAMU BbINOMHEHUA AS1A 6/10Ka M MOKa3biBAOT KOMMUAATOPY
MecCTa ero Hayana v KoHua.

[aBaiite paccMOTpMM NpUMep NPorpaMMmbl Mo COXKEHUIO ABYX YMCES LIEIOro TUMNa AaHHbIX:

task main()

{

int a;

int b;

a=2;

b=2;

a=a-+b

}

Obpatute BHMUMaHME Ha TOYKY C 3anATOM, KOTOPYIO HEOOXOAMMO CTaBUTb B KOHLIE KaXKaoM
cTpoku!

[leaTenbHOCTb yHalLMXCA: U3yHaloT HOBbIM MaTepual, CyLwalT 06bACHEHUS yunTens, 3aaa-
0T BONPOCbI.
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dtan Il. AkTyanusauusa 3HaHui U NnpobHoe yuebHoe pelicteue (15 MuH)

[eatenbHOCTb yunTens: npepsiaraer yy4awMMcs Noj ero KOHTPOJIEM BbIMOSHUTL 3afaHue
B cpeae paspaborku RobotC.

3apaHue. [Mpov3BecTM mMaTeMaTMyecKue onepaumu C/IOXKEHUS, BbIYUTAHUSA, YMHOXEHUS U
LEeNeHUs MeXxay NepeMeHHbIMU Pa3HbIX TUMOB AAHHbIX.

[eAaTenbHOCTb yyalmMxca: CaMOCTOATENBHO BbINOJHAIOT NPEAIOXKEeHHOE 3aJaHue.

dtan lll. MoBTopeHue HoBoro marepuana (5 mun)

[leaTenbHOCTb yunTeNs: KPaTKO NMOBTOPSET HOBbIA Marepuan: TUMbl AAaHHbIX, OCOOEHHOCTH
cpenbl nporpammupoBaHusa RobotC.

JesatenbHOCTb yYalmxcsa: LeMOHCTPUPYIOT, Kak YCBOWIM MaTepuarn.

Jtan IV. Npoeepka noHMMaHUA ¥ NepBUYHOE 3aKpensieHue (5 MUH)
[eatenbHoCTb yunTens: 3ajaéT yyalwmumcs cregytoLme Bonpochl.

Kakue uenbie TMNbl AaHHbIX Bbl 3HaeTe?

Kakue Tvnbl gaHHbIX 418 YMcCen C rnaasalowe TOYKOM BaM U3BECTHbI?

Kak Bbirnaaut ocHoBHoM npouecc B cpeae RobotC?

[eatenbHOCTb yyalmxcsa: oTBeYaloT Ha NpeasioXKeHHbIe BONPOChI.

Jtan V. UHdopmauus o goMallHeM 3a4aHUU, UHCTPYKTAXK MO €ro BbiMOJIHEHUIO
(3 MuH)

LeatenbHoOCTb yunTens: coobluaer yyawmumcs goMaluHee 3a4aHue.

3apanve. Hanuwure nporpammy, kotopas OyaeT peluarb ypaBHeHWe Buga x = a* b+ c * d,
roe BCe 3Ha4YeHWs crnpaBa 3afaloTCs C KNaBuaTypbl.

[eatenbHOCTb yYalmxcsa: 3a4atoT YyTOYHAOLLME BONPOCH! O BbINOSHEHUW AOMALLHEro 3aja-
HUSA.

Jtan VI. Pebnekcusa peatenbHOCTHU Ha ypoke (2 MUH)

[eatenbHOCTb yunTena: cnpalmBaeT yyalmxcsa ob ux BredyarieHusax oT ypoKa, 4To noHpa-
BWJIOCb, YTO OCTaIOCb HEMOHATHBIM.

[eatenbHOCTb yHalmxcsa: oTBe4aloT Ha BONPOCh! y4uTens.

OvaakTuyeckue matepuanbi:

1. Cant  itProger [anekTpoHHbit pecypc] // URL: https://itproger.com/
course /c-programming /2 (nara obpauwexus: 15.04.2021).

2. NMopran obyueHnsa «VEX Axagemus» [anektpoHHbit pecypc] // URL: http://
vexacademy.ru/ (nara obpauwenus: 15.04.2021).

Ypok 34

YpoBeHb 06pa3oBaHuA: OCHOBHOE ObLiee.

Mpepmert: undopmartrka (pasgen «PobototexHuKa).

Knacc: 5—7.

YpoBeHb usyueHus (6asosbii): Mogynb 6. [lanbHelwee passutue.

Tema ypoka: OcHoBbl NporpaMmMupoBaHusa poboToB Ha s3bike Cu.

Tun ypoka: KOMOUHMPOBAHHbIN.

Llenb ypoka: 03HaKOMWTb ydalmMXca C CO34aHUeM NporpaMm Ha base cpefbl NporpaMmu-
poBaHus RobotC.

Bpema peanusauuu: 1 akagemmyecku yac.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEPbI C BbixoaoM B MHTepHeT.
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Xop, ypoka
dtan |. MNocraHoBKa Lenu u 3apay ypoka, MOTUBALMA K y4eOHOW AeATeNnbHOCTH
(15 muH)

[eatenbHOCTb yuuTeNa: NPOAEMOHCTPUPOBATL UCMOJb30BaHWE MOLYNA OTNaAKU B cpefe
pa3pabotku RobotC.

Mopaynb otnagku nporpammsel Debug

Mpexae 4eM NepenTn K U3y4eHWUIO KOHCTPYKLMI BETBIEHUN WU LMKIOB, HEOOXOAUMO Hay-
YUTbCA MPOCMATPUBATH BbIXOAHbIE AAHHbIE, BO3HUKAIOLLME B XOAE BbINOJHEHWUS MPOrpammbl.
B cpepe nporpammupoBaHus RobotC npepmycmotpeHa Takasi BO3MOXHOCTb MOCPEACTBOM
BCTPOEHHOMO OT/IaAYMKa, AOCTYN K KOTOPOMY MOXHO MOJy4uTb, BbiOpae B MeHio Robot nyHkT
PC-Based Emulator (puc. 101).

Fie Edi# View | Robot | Window  Hedp

. : & ,
4 ~Lartned Strstiur Coenpile Praoran F b HHW
k|
I

i} Motors
+1- Matuiral Langusge VEN 10 Contraller hlode

i Sensors [ ompaler larget [ o] enypical Ropet i
+ Sound | " [
PCa E
b Tisin Open Debugger Banualty Baved Emulato |
)
. Wirfual Waorlds |
{EL 4= 2e [ ] 1 X
i
Advanced Taol Ly =
it Information:
Platf crm Type |
Molars §nid Sensard betug iw VEX Master Firmware
VEX Master firmware (v
fol e L *| is done through a separz
Test Communigation Link s download page ».

Puc. 101. Boibop napametpa 3arpy3ku nporpaMmbi

JaHHbIM NYHKT NO3BOMSET 3anyckarb NPOrpaMMy B peXXMMe peasibHoro BpeMeHu 6e3 uc-
nosib3oBaHua pobota. B kauectee npuMepa paccMoTpuM cneaytoLyo Nporpammy:
task main()

{ .
int a;
a=2;
a=a+2;
}

Insa 3anycka npouecca otnaaku HeobxoamMMo Haxatb Ha KHonky Download to robot. MNe-
pen BaMW OTKpOeTCA OKHO otnaaku (puc. 102).

Debug Sabus RAadresh

Stari Contnucsy | w
Sep Inio o Chyy oy Dl
Claar Ad Show PC Show Clatalag

Puc. 102. OkHo omnagku Debug
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Mocne nosiBneHUs OKHa OTNafAKW HeOOXOAMMO HaxKkaTb Ha KHoMKy Step Out gns goctyna
K nepBOMy Liary npouecca omiagku. MNepeas cTpoka Ballen NnporpaMmbl NOACBETUTCS JKENTbIM
useTtom (puc. 103).

1

2

3 oo task main()
4 .

o int a;

&

) a 2;

d

Puc. 103. VicnonHsemas cTpoka Bo BpeMs OT/lafKu NporpamMmbl

[lnsa nepexopa K cnepytoweMy wwary oTiafku Heo6Xo4MMO CHOBA HaXkaTb Ha KHOMKy Step
Out. Yactb waros nporpamMmbl OyaeT CKpbiTa, TaK KaK OHWM HaxoasaTcsA B npouecce cOOpKw,
CBA3aHHOM C HaCTPOMKOW KOHTponiepa 1 npouecca task main, noatomy ana gocryna K cne-
LyIOLLLEeN CTPOKE HYXHO HaykaTb Ha KHOMKy Step Out Heckonbko pas. Bce BbixoaHble AaHHble
6yayT oTobpakaTbCsi BHU3Y 3KpaHa B KOHconu ¢ HaseaHueM Local Variables (puc. 104).

st Warnakds Wik
D00 a 4

lakal Vaniakile Lescal Variakles EX i3 Devace Diiver Stat
Puc. 104. KoHconb Local Variables

Otnagka nporpaMmbl HEOH6X0AMMA He TOMIbKO A5 BbIBOAA 3HAYEHUI, HO TaKKe AJA NoucCKa
oLINBOK U HeCTbIKOBOK B Koge. OTMEeTUM, YTO CyLLeCTBYET OTAE/bHbIN pa3aen NporpaMMupoBa-
HWUA, KOTOPbIA OTBEYAET 3a NMOWUCK U HanncaHMe aBTOMATUYECKUX TECTOB AJ1 MOUCKA U BbisBNe-
HWS BO3MOXHbIX OLUMOOK.

[leATenbHOCTb yHaLLMXCA: U3yHaloT HOBbIM MaTepual, CyLwalT 06bACHEHUS yunTens, 3aaa-
0T BONPOCHI.

dtan Il. AkTyanusauusa 3HaHui U npobHoe yuebHoe pelicTeue (15 MuH)

[eatenbHOCTb yunTens: npepsiaraeT y4awMMcs Noj ero KOHTPOJIEM BbIMOSHUTL 3afaHue
B cpene paspabotku RobotC.

3apanuve. BocnpouseecTty 3anady M3 foMallHEro 3aaaHvsa npeablayLero ypoka v ybeamtb-
CS B TOM, YTO BbIXOZHblE AaHHbIE COBMAZAIOT C OXXMAAEMbIMMU.

[esATenbHOCTb yYaLLMXCA: CAMOCTOATE/IbHO BbIMOJHAOT NPEAJ/IOXKEHHOEe 3aaaHue.

Jtan lll. MoBTopeHue HoBoro marepuana (5 MmuH)

[eAatensHOCTb yunTeNns: KpaTko NoBTOPSAET HOBbIM Matepuas: oTiagKa nporpamMm, KOHCOMM
BbIBOAA.

[eaTenbHOCTb yHalmxca: 4eMOHCTPUPYIOT, Kak YCBOWIW MaTepuarn.
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Jtan IV. lNpoeepka noHMMaHUA ¥ NepBUYHOE 3aKpensieHue (5 MUH)
[eatenbHOCTb yunTens: 3a0aét yyawmmcs cregytoLue Bonpochl.

* 3aueM Hy>KHa nollaroBas omiagKa nporpammbl?

* Kak B RobotC peanvsoaHa nowarosas otnaaka nporpammbl?

* [loyeMy nepBbI¥ LWAr OTNaaKK AONTO BbINOMHAETCA?

[eAatenbHOCTb yyalMxca: OTBeYaloT Ha NpeasIoXKeHHble BONPOChI.

dtan V. UHdopmMauusa o poMallHEM 3a8aHUM,

MHCTPYKTAXX NO €ro BbINOJIHEHUIO (3 MUH)

LesatenbHoCTb yuntens: coobiaeT yyawmumcsa goMallHee 3ajaHue.
3apaHue. Hagurte owmnbku B nporpamme:

task main()
{
int a;
int b;
b=a;
a=2
a=a+-2;
}

,D,eFITel'IbHOCTb ydalwunxca: 3a0akoT YTOYHAKOLWME BONPOChl O BbIMNOJIHEHNMX OOMALLHEro 3aga-
HUA.

dtan VI. Pebnekcua pearenbHocTH Ha ypoke (2 MUH)

[leatenbHOCTb yunTeNs: CnpawmnBaeT yqawmxcs ob ux BreyarieHnsax oT ypoKa, Y4To noHpa-
BUJIOCb, YTO OCTa/IOCh HEMOHATHBIM.

[eAatenbHOCTb yyalLMXcsa: OTBEYAIOT Ha BONPOCHI yYUTENS.

AupakTuuecku marepuan
Moptan obyueHuns «VEX Akagemus» [anektpoHHbin pecypc] // URL: http: / /vexacademy.
ru/ (mata obpauenus: 15.04.2021).

Ypok 35

YpoBeHb 06pa3oBaHuA: 0OCHOBHOE obLiee.

MpepmeT: nHdopmarrka (pasgen «PobototexHuKa).

Knacc: 5—-7.

YpoBeHb usyueHus (6azosbii): Mogynb 6. [lanbHelwee passuTue.

Tema ypoka: OcHoBbl NporpaMmMupoBaHms poboTos Ha sa3bike Cu.

Tun ypoka: KOMOUHUPOBAHHBIN.

Llenb ypoka: 03HaKOMMWTb Y4aLLMXCA C CO3haHWeM nporpamm Ha 6ase cpenbl NporpaMmu-
poeaHua RobotC.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEPbI C BbixoaoM B MHTepHeT.

Xop, ypoka

dtan l. MNocraHoBKa Lenu u 3apay ypoka, MOTUBALMA K y4eOHOW AeATeNnbHOCTH
(15 muH)

[eAatensHOCTb yunTens: npoaeMOHCTPUPOBATh UCMONb30BaHWe BETBIEHWI U LIMKIIOB B Cpe-
ne RobotC.
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BetsneHue B RobotC

Kak 1 6051bLUMHCTBO A3bIKOB Nporpammuposanus, RobotC nossonser ucnonb3osarb ycios-
Hble OnepaTopsbl WU LMK A5 CO3AaHUA MHOrOBapUaHTHOCTM MPOrpPamMM M CO3AaHUA aBTOHOM-
HbIX MOBM/IbHBIX POOOTOB.

YcnosHbit onepartop if...else sbirnagut cnegyowmm obpasom:

if (ycnoBue)

{
/ /bnok if

}

else

{
/ /bnok else

}

Paccmotpum ycnoeHbiii oneparop if...else. Ecnu ycnosue B ckobkax nocne if 6yget npas-
IOMBbIM, TO OyaeT BbinosHeH 610K nocne if, ecnv ycnoeue GyaeT NOXHbIM, TO — 610K nocne
else.

PaccmoTtpum npvmep nporpammbl, KOTopasi IPOAEMOHCTPUPYET NPUHLMI paboTbl AaHHOIO
yCNOBHOro oneparopa:

task main()

{
int a;
int b;
a=>5;
b=0;
if (b!=0)
{
a=a/b;
}
else
{
a=0;
}
}

B paccmarprBaemMoM nprMepe yCIOBHbIM Onepatop No3BosiseT nsbexarb OLWNOKK aeneHus
Ha HyNb, KoTopas obs3artefibHO MOABUTCA BO BPEMS BbIMOJIHEHMSA NporpaMmbl. Tak Kak B Ha-
LeM C/lyyae 3HayeHue nepemMeHHon b Byaer paBHO Hynio, TO NepeMeHHas a TakKe obparnTcs
B Hy/Ib B COOTBETCTBMU C Bnokom nocne else (puc. 105).

Offmet Variabls Walua
kL LT 3 ]
O (6004 b 1]
labal Varmabied | Lacal Variables | VEX D Dewiee Driuer S1at

Puc. 105. Pesynbrar pabotbi nporpaMmbl
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Uuknbl B RobotC

Ha npakrtuke nHorga 6biBaet Heo6XxoAMMa MHOrOKpaTHas NpoBepKa YCNOBUSA A5 LOCTUKE-
HWA pesynbrata. [Ins 3Toro MOXHO MCMOJb30BaTbh HECKOJ/IbKO BIOKOB if, HO 3TO NPUBERET K yC-
NOXXHEHMIO NPOrPaMMHOIO KOAA M YXYALIMT YUTAEMOCTb MporpaMmsel. B cBA3u ¢ 3TuM ucnonb-
3yl0TCS LMKIbI.

OpaHum 13 Hanbonee YacTo UCMOb3yeMbIX LUMKIOB sensetca umkn while:

while (ycnoBue)

{

/ /bnok umkna

}

[aBaiite paccMoTpMM NpuMep NporpaMmbl ¢ UCMoNb3oBaHWeM uukna while:
task main()

{ .
int a;
int b;
a=0;
b=0;
while (a < 4)
{
a=a+1;
b=b+2;
}
}

B paHHOM nporpamMme UMKN GyaeT BbINOMHATLCA A0 TeX Mop, MOoKa NnepemMeHHas a He Ao-
CTUTHeT 3Ha4yeHua 4. [Tocne 3Toro UMK 3aKOHYMTCA M B MePEMEHHbIX OCTAHYTCA 3HAYEeHUs, KO-
TOpble BbINK COXpaHeHbl Ha nocneaHeM ware umkna (puc. 106).

¥ set Varishle Wy
Qw0000 & 4
(D00 b g
Hopal Vanabie Local Vanables VEX WL} Dhvevice Dirivrer SEEt

Puc. 106. Pesynbrar pabotbl nporpammbi

,u,eFITe}'IbHOCTb yHalWmnxca: nayyarot HOBbIM Marepuan, cnywaroT 06bACHEHUSA yyutena, 3aga-
IOT BONPOChbI.

dtan Il. AkTyanuszauma 3HaHui 1 NnpobHoe yuebHoe geincteue (15 MuH)

[eatenbHocTb yuuTens: npepnaraer yyawMMcsa NMop ero KOHTPOJIEM BbIMOJIHUTL 3afaHue
B cpene paspabotku RobotC.

3apaHue. Hanucartb nporpamMmy no pelueHuio TIMHEWHOTO ypaBHEHUs BMaa Yy = ax + b, roe
y, a v b 3apatotcs 3apaHee.

[eAaTenbHOCTb yYalMXca: CaMOCTOATENbHO BbINOMHAIOT NPeaOXKeHHOE 3aJaHue.
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Jran lll. MoBTOopeHue HoBOro marepuana (5 MuH)
[eAtenbHOCTb yunTens: KpaTko NOBTOPSET HOBbIM MaTepuas: BETBIEHUS, LMKIbI.
[eAatenbHOCTb yyalLMXca: AEMOHCTPUPYIOT, KaK YCBOWIW MaTepuann.

dTtan IV. lNpoBepka NOHUMAHKA U NepBUYHOE 3aKpensieHue (5 MUH)
[eatenbHoCTb yuntens: 3aJaéT yyalwmumcs cregytoLme Bonpochl.

* Kak BbimnaauT BeTeNeHWe B cpefe nporpammuposaHma RobotC?

* Kak BbimnaguT umkn B cpesie nporpammuposarms RobotC?

* Yem paznuyaloTcs UMKIbI U BETBNEHUA?

[eatenbHOCTb yyalmxca: oTBevaloT Ha NpeasioXKeHHbIe BOMNPOChI.

dtan V. UHdopmMauusa o poMallHEM 3a8aHUM,

MHCTPYKTAX MO ero BbiNoJsIHeHUIO (3 MUH)

[eatenbHOCTb yunTens: coobluaet yyawmmcs goMallHee 3aAaHue.

3apaHue. Hanuwwure nporpammy ans nocnefoBateslbHOro BbIBOAA B KOHCOJIb 3HAYEHUH Ta-
61Ubl YMHOXEHMUA [0 AECATU A8 YMCNa, 3a4aHHOro 3apaHee.

JeatenbHocTb yyalmxca: 3aAatoT yTOYHAOLLME BOMPOCHI O BbINOJHEHUW AOMALLHEro 3aja-
HUS.

Jtan VI. Pebnekcua peatenbHOCTU Ha ypoke (2 MUH)

[eatenbHOCTb yunTens: cnpalmBaeT yqawmxcs ob ux BreyarieHusx oT ypoKa, 4To noHpa-
BWJIOCb, YTO OCTaIOCb HEMOHSATHBIM.

[eatenbHOCTb yHalmxca: oTBe4aloT Ha BONPOCh! y4uTens.

AupakTuueckui marepuan
MopTan obyueHuns «VEX Akagemus» [anektpoHHbin pecypc] // URL: http: / /vexacademy.
ru/ (mata obpatenus: 15.04.2021).

Ypok 36

YpoBeHb 06pa3oBaHUA: OCHOBHOE ObLLee.

Mpepamert: undopmartuka (pasgen «PobototexHuka).

Knacc: 5—-7.

YpoBeHb usyueHus (6azosbii): Mogynb 6. [lanbHelwee passutue.

Tema ypoka: OcHoBbl nporpamMmmMpoBaHus poboTos Ha A3bike Cu.

Tun ypoka: KOMOGUHMPOBAHHbIN.

Llenb ypoka: 03HaKOMMTb Y4aLLUMXCA C CO3A4aHWeM nporpamm Ha 6ase cpenbl nporpaMmu-
poBaHus RobotC.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

O6opynoBaHue U MaTepUasnbl: KOMMbIOTEPDI C BbIXOAOM B MHTEpHeT.

Xop ypoka

dtan l. MNocraHoBKa Lenu u 3apay ypoka, MOTUBALMA K yHeOHOW AeATeNnbHOCTH
(10 mun)

[eatenbHOCTb yunTeNsA: NPOAEMOHCTPUMPOBATL UCMO/b30BaHUe YHKUUI ABUKEHMSA poboTa
B cpene RobotC.

KomaHnabl aBukeHus pobora

Ha paHHOM ypoke 6yayT pacCMOTpeHbl OCHOBHbIE KOMaHbl YrpaBieHUsa OBUXKEHUSAMU PO-
6ota Ha npumepe nnardopmbl VEX 1Q. B nepeyto ouepeabs HeobxoauMo HacTpouTb cpeay nog
Hawero pobora. [Ina atoro B MeHio HacTpoilku Motors and Sensors Setup Heobxoavmo
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BblbpaTbh CTaHAapTHYlO KoHdurypaumio pobora Autopilot Robot nns asromatnyeckon Ha-
CTPOMKM BCeX NopToB nogkntoderus (puc. 107).

| Whohors and Senbars Setup %

Fondwd Modkdl  Datsogping. Moo Devioss
et Lardgurme g e

) Vieadal Pk Saww ra Hawe Lner Bodsl
;"-i-mku.-ca}p-u-“ﬁ:.hnﬂimh.m el frmige
| Auncodol Plobsat "F'l T
() Fi Cortiarmng Linar Difrad Mdl Corfiraten
_| bime
) Contrm Conburtr
Wbl Misserlinss

HMator Boris:
VEX IQ Port l: lafteakor
YER 1D Faxx & vightHoter

Fansor Forte:
YER IQ POooil 20 dislaarccHE [Dlolancc)
VEX IO Fort 31 ooloTheteator
[ColoE: Sensoxr/Bae Hode]
VEK I PEXE 6! QYPOREREST [D%Ea)
FEE TO PoryTt &) tomelRLEDR [Toocs TED)
VEX IQ Pect B: bospdwitehlefit
Bumpes Jwakchl
VEX IO Part bi bampdwiteliight
|Bumper Fwibch]

Il i [peer—ry [neanea
Puc. 107. Hactpoika ctaHgaptHoi KoHdurypaumu pobota

Paccmotpum criepytoLyto nporpammy:
#pragma config(StandardModel, “Autopilot Robot”)

task main()

{
setMotor(leftMotor, 50);
setMotor(rightMotor, 50);
wait(1, seconds);
stopAllMotors();

}

MepBas cTpoka MporpaMmbl reHepupyeTcs aBTOMATMYECKU MOC/e HACTPOMKM B MEHHO
Motors and Sensors Setup. [Mocne ob6bsaBneHNUs yxKe 3HAaKOMOro npouecca task main Heob-
XOAMMO aKTMBMpPOBATb Npueoabl poboTa. s 3Toro ucnonb3yercs KoMaHaa:

setMotor(leftMotor, 50);

B ckobkax nocne Bbi30Ba KOMaH[bl Yepes 3aMAaTylo yKa3blBaloTCs Ha3BaHWe nopTa (Mnu Ho-
Mep nopTa) NoAKAYeHMA NpMBoOLa U CKOpPOCTb (B AnanasoHe ot 127 po 127) cooTBeTCTBEHHO.
Ncnonb3oBaHue MUHyca nepes 3Ha4eHWeM CKOPOCTU MO3BOJISET U3MEHATb HanpaB/ieHWe ABU-
YXEeHUs NPUMBOAOB.

MNocne akTMBaUUKM NPUBOAOB UCMOJb3YETCA KOMaHAA:

wait(1, seconds);

[aHHas KoMaHza no3BonsieT yaepyKaTb AeUCTBUA C Liefblo Npoesga poborta B TeyeHue He-
KOTOpOro BpeMeHu. Yepes 3anaTyio yKasblBalOTCS 3HAYEHWE BPEMEHHOIO NPOMEXYTKa U eau-
HWULA U3MEPEHUS BPEMEHM.
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MNMocne Toro Kak poboT npoeaeT Brepén ykasaHHoe BpeMs, He0b6X04MMO OCTaHOBUTb pabo-
Ty BCEX WUCMOJb3YEMbIX MPUBOLOB C MOMOLLbIO KOMaHAb:

stopAllMotors();

[leaTenbHOCTb yualmMXCA: U3y4atoT HOBbIM MaTepuall, CNyLwaloT 0ObACHEHWUS yunuTens, 3aaa-
lOT BOMPOCHI.

dtan Il. AkTyanusauusa 3HaHui U NnpobHoe yuebHoe pelictBue (20 MuH)

[eatenbHOCTb yunTens: npepgnaraet yyalwMmMcsi NoL ero KOHTPONEM BbINOJIHUTL HEKOTOPbIE
3apaHus Ha nnatcdopme RobotC.

3aganue 1. Hanucatb nporpamMmy no otbesgy poborta Hasag.

3apaHve 2. Hanucatb nporpamMmy no noeopoTty pobota Hanpaso.

[eAatenbHOCTb yYaLLMXCa: CaMOCTOATENbHO BbINOHAIOT NPEAOXKEHHbIE 3aaHuS.

dran lll. MoeTopeHue HoBoro matepuana (5 MUH)

[eatenbHoCTb yunTens: KpaTko NOBTOPSAET HOBbIM MaTtepuasn: KOMaHAbl ABUXKEHWS, ocTa-
HOBKM, TauMep.

[eatenbHOCTb yHalmxcsa: LeMOHCTPUPYIOT, Kak YCBOUIW MaTepuarn.

Jtan IV. lpoBepka NOHMMaHUA U NepBUYHOE 3aKpernJieHUue (5 MUH)
[eatenbHoCTb yunTens: 3afaéT yyalwumcs cregytome Bonpochl.

* Yo ykasbiBaeTcsa B ckobkax komaHabl setMotor?

* Yro ykasbiBaercs B ckobkax komaHabl stopAllMotors?

* 3auyeM Hy)KHa komaHaa wait?

[eatenbHoCTb yYalwmxca: oTBevatoT Ha NpeasioXKeHHble BONpPOChI.

Jrtan V. UHdopmauus o aomallHEM 3afaHUM,

MHCTPYKTAXX NO €ro BbiNosIHEHUIO (3 MUH)

[eatenbHoCTb yunTens: coobluaet yyawmmcs JoMallHee 3aAaHue.

3apaHve. Hanuwwure nporpammy no obvesgy pobotom Keagpara.

[eatenbHOCTb yYalmxcsa: 3a4atoT yTOYHAOLLME BONPOCH! O BbINOSIHEHUW AOMALLHEro 3aja-
HUS.

dtan Vi. Pedbnekcusa pearenbHoOCTH Ha ypoke (2 MUH)

[eatenbHOCTb yunTens: cnpawmBaeT yqawmxcs ob ux BnevatieHnsax oT ypoKa, Y4To noHpa-
BUIOCb, YTO OCTaNIOCh HEMOHATHBIM.

[leATenbHOCTb yyallMXcsa: OTBEYAIOT Ha BOMPOCh! yYUTENS.

AupakTuueckui marepuan
MopTan obyueHuns «VEX Akagemus» [anektpoHHbin pecypc] // URL: http: / /vexacademy.
ru/ (nara obpawenus: 15.04.2021).
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NMpunoxxeHue

PernameHTbl cCOpeBHOBaHUM AnAa pob6oToB

B HacToswee Bpemsa Mup Bpocaet HaM MHOXECTBO BblI30BOB, CBSA3AHHbIX C MOSBNEHUEM HO-
Bbix npobnem. OgHon 13 Hanbosee LIMPOKO PacnpOCTPaHEHHBIX M robasbHbix npobnem se-
NAETCA 3afadya Mo OYMCTKE pasfiMyHbiX cpes obuTaHWs OT Mycopa, CO3AaHHOMO YeNOBEKOM.
[ns eé pewweHnsa 6bino paspaboTaHO MHOXKECTBO PEeLLEHWUI, OLHUM U3 KOTOPbIX ABMIAETCSA COp-
TUPOBKa Mycopa [A/1fl ero noceaytoLlein nepepaboTku.

Llenb: paspabotarb KOHCTPyKUMiO poboTa, Kotopas byaet Hanbonee achdeKTMBHO cnpas-
NATbCA C 33Ja4el COPTUPOBKU MyCOpa, U aifOPUTM, KOTOPbIM NMO3BOJIUT BbINOJHATL €€ 3a Hau-
MeHbLLee BpeMs.

3apauu:

1) pa3pabotka kapkaca pobora;

2) co3paHue 3axBaTHOIO YCTPOMCTBA;

3) paspaboTka anroputMoe cbopa 1 COPTUPOBKKM Mycopa.

Tpebyemoe o6opynoBaHue:

1) poboToTEXHMYECKUI HABOP C MEeTaIMYEeCKUMU MU NNACTMAcCOBbIMU KOMMOHEHTaMu
ansa cbopku pobora;

2) NporpamMM1pyeMbiit KOHTpOIep;

3) paTumKuM, COBMECTUMbIe C MPOrpPaMMUPYEMbIM KOHTPOJISIEPOM;

4) MK ¢ yctaHoeneHHbIM MO, COBMECTUMBIM C KOHTPO/IIEPOM;

5) Kyb1KM pasHbIX LBETOB /15 UMUTALMK MyCcOpa pasnyHbIX kateropui (puc. 108).

Puc. 108. Mpumep Kybuka ans nposeneHUs COpeBHOBaHMIA

[ns npoBepeHWs copeBHOBaHMM PEKOMEHAYETCS UCNOMb30BaTb OrpaHUYEHHOEe MPOCTPaH-
CTBO, KOTOpOE ByAeT MMUTUPOBaTb COPTUPOBOYHbIN Liex (puc. 109).

Puc. 109. lNMpumep oropokeHHOro nepuMeTpa A NpoBeaeHUs COPeBHOBAHMM
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Cucrtema HauucneHus 6annos
YuacTtHuKam copeBHOBaHMA HeO6XO,EI,VIMO AOCTaBUTb KY6VIKVI B 30Hbl COOTBETCTBYOLLUX LiBE-
TO0B. Ba’kHO NOMHUTL O TOM, 4YTO Ky6MKM, HaxopgAllmeca B 6aLIJHF|X, HEO6XO,EI,MMO pasrpyrxatb

Mo o4Yepeau U He AonycKarb NafeHus HalueH.

/

2 g
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OBPA3OBAHUSA AETEM «IT-KYB» =
2

MNepen Hayanom copeBHOBAHWM CyfeMCKas KOerus onpenenseT noso)KeHue BCex 3ne-
MEHTOB NOJS U BbIAAET cxeMy ux pacnonoxenus (puc. 110) yyactHukam.

O

L]

L

L]

Puc. 110. MNpumep pacnonoxeHus 3neMeHTOB B Hayane COpeBHOBaHUI

PekomeHnayeTcs HaUMCNATL Ganbl MO CefytoLEeMY NPUHLIMMY.

Ky6 nocraeneH B cBoto 30Hy — 1 6an.

Bce Ky6bl OAHOro uUBeTa OOCTaB/ieHbl B COOTBETCTBYIOLLLYIO 30HY — 3 6anna.

Wrpad 3a ynaswyto HawHio — 2 6anna.
BawHsa 6e3onacHo pasrpyskeHa — 2 6anna.
Bce 6awwHun 6e3onacHo pasrpyxeHol — 6 6annos.

ToT yyacTHMK COpeBHOBaHMs, KOTOPbI Habep€eT Haubonbluee KonnyecTso 6anios, 0ObsB-

nAaeTca no6ep,|/|TeneM.
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KypHoceHko Muxaun BanepbeBuy
Mauanb Urnatuin UrHatbesumy

Peanusaums gononHutensHoin obweobpasoBaresibHOM NporpamMmbl
no Temarnyeckomy HanpasneHuio «lporpammuposaHme po6oToB»C MCNoNb3oBaHUeM 060-
PYAOBaHWA LeHTpa uMdpoBoro obpasosaHus geten «IT-kyo»

MeTtoguuyeckoe nocobue

MNogp penakumein C. I [puropbesa

LleHTp EcTecTBeHHO-Hay4YHOro 1 MateMaTMyeckoro obpasoBaHus
Pykoeoautens UeHTtpa 3. I. ['anoHiok
OrBeTcTBEHHbIN 3a BbiNyck B. B. KyopsBueb
PepakTop B. B. Kyops8ue8

XynoxectBeHHoe odopmnenue T. B. ywkoBa

KomnbloTepHas BEpCTKa U TexHuyeckoe peaaktuposanue T. M. JJopoOHbix
KoppekTtop H. A. CmupHoBa
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