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NaTYMK KacaHuUA
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B coctaB KoHCTpyKTOpa Lego mindstorms EV3 BXogAT pasiMyHblie JaTYMKM.

[naBHas 3ajaya AATYMKOB - NPeACTaBAATb MHDOPMALMIO M3 BHELLHEW Cpeabl
moayno EV3, a 3agava nporpaMMmcTa - HayYMTbCA NoJlydaTb M obpabaTtbiBaTh
3Ty MHOpMaUMIo, NnojaBas He0b6XoaMMble KOMaHAbl MOTOpaM poboTa. Ha
NPOTAXEHUM pAZa YPOKOB Mbl byaem nocsieaoBaTe/IbHO 3HAKOMUTLCA CO BCEMM
JaTYnMKaMM, BXOAAWMMK U B JOMALLHUKU, M B 06pa3oBaTe/IbHbIM HAbopbI,
Hay4YMMCS B3aMMOAENCTBOBATb C HUMM U pellaTb Hanbosiee pacnpocTpaHEHHbIe
3a4a4M ynpaB/ieHUA PpOO6OTOM.




Baw Hatop MINDSTORMS EV3 cooep>xuT TpHM Ooartymka, KOTopbie
MO>HO NpMKpenmTs K pobfoTy (pmc. 6.2), a Tak>xe HekoTopbie
BCTpOeHHbIe aaTumku. JJaTumk kacaHHa onpegenseT, HaXkaTa nu
KpacHas KHOMKa Ha garTt4yMmke mnu oTnyuieHa. JdJarymkx ysera onpe-
OensaeT useT NOBEepPXHOCTH U APKOCTE MCTOYHMKA CBETa, O YEM Bbl
nonpotHee y3xaeTe 8 rnase 7. MugppaxkpacHseis garumnk (paccma-
TpuBaeTca 8 rnase 8) uamepseT NpUbnuMsnuTensHoOe paccTosHMe 0o
cocegHero oBbLeKTa, a TakXKe NPpHUHHUMaeT CHMrHansl OT yOaneHHoro
MHPPaKpPacHOro Masaka.

Kpome Toro, ka>kasikt motop 8 komnnexkte EV3 mmeeT scTpo-
eHHbIM QaTYHK BpALUEeHMS MOTOopa ANA onpegernieHus No3urMumMm
MOTOPpAa M CKOpPOCTH, a moaynb EV3 MoxxeT onpegenuTe, Kakue 3
ero KHoNok Ha>xate! (cMm. rnasy 9).




-
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4.1. U3yyaeM nepBbiM AaTUYMK - AaTUYMK KacaHUS

AAna noakatyeHua aatynKkoB K moayato EV3 npegHa3HayeHbl NOpThl,
0603Ha4eHHble undpamm "1, "2", "3" n "4". TakMm o6pa3om, K 0JHOMY
moaynio EV3 ogHOBpEMEHHO MOXKHO MOAKAKYMUTb A0 YETbIPEX Pa3/IMYHbIX
JaT4yMKoB. Bce nopTbl aBCONOTHO paBHO3HAYHbI M Bbl MOXKETE NOAKI0YaTb
JaTYMKU K NHOObIM NMOpTaMm, F1aBHOE - ByAbTe BHMMATEIbHbI NPU YKa3aHWUU
HOMepa nopTa AJ19 COOTBETCTBYIOLLMX AAaTHYMKOB B BalLMX NPOrpaMmax.




~ [epBbIM AATYMKOM, KOTOPbIM Mbl M3YYMM, ByaeT AaT4YMK KacaHmsa (Puc. 2).

~ JTOT AaT4MK, MO CyTU, NpeACcTaBAsET cob60M cneumasibHy0 KHOMKY, KoTopas
MOXEeT HaxoAUTbCA B ABYX COCTOAHUAX: "HaxaTue" (Puc. 3 nos.
1) unu "OcBob6oxkaeHne" (Puc. 3 nos. 2). Takxe, nocaenoBaTe s bHbIM
nepexoj B coctoAHMe "HaxkaTtue", a
3aTteM "OcBob6oxxaeHue" Ha3biBaeTcA: "lenyok” (Puc. 3 nos. 3) n MoxeT
ob6pabaTbiBaTbCA NPOrPaMMOM. Kak CaMOCTOATE/IbHOE COBbITHE.




= 4,2, OpaHxeBasA nanutpa - YnpasseHue onepatopamm

- KaKue e MHCTPYMEHTbI NpeacTaB/iAeT HaM cpeZa NporpaMmMMpoBaHMA AA
Noay4YeHUsa MHOopMaumm C AaTYUMKOB M pearMpoBaHMUA Ha 3Ty MHPOPpMaUUIO B
nporpamme? JaBamTte Ha4YHEM 3HAKOMMTbLCA C NPOrPaMMHbIMM 6/10KaMM,
pacnonoxeHHbiMK B OpaH:XeBOM NaamMTpe, KoTopas Ha3biBaeTca "YnpasseHue
onepaTtopamu”. (Puc. 4)

~ [porpammHblie 610kM OpaH:KeBOM NaUTPbl, HE CMOTPA Ha CBOHO
MaJI0MMCNEHHOCTb, OYEHb BaxKHbl! C NOMOLLbIO 3TUX 6JIOKOB Mbl MOYKEM
obpabaTtbiBaTb MacCy COGbITMM U YC0BMM U CNIOXKHO NpeACcTaBUTb
NMPaAKTMYECKYI0 NPOrpamMmy, KOTopas MOXKET 060MTUCh 6E3 3TUX B6I0KOB.




-~ C cambim nepBbiM 6710KOM OpaH:KeBOit NasIMTPbl Mbl Y3KE C BaMM 3HAKOMbI: OH
Ha3blBaeTcA "Havano". MMEHHO C Hero HauMHalTCs BCE NPOrpammbl A1 pO6OTOB.

~ BTopon nporpaMmHbIM 610K Ha3biBaeTca "OxuaaHue". DToT 610K 3acTaBiAeT
NporpamMmy OXMAaTb BbIMNOJIHEHMS KaKOro-M60 YCN0BUA UM HACTYNIEHUA KaKoro-
NIM60 CobbITUA. [1oKa He BbIMOJIHUTCA YC/I0BUE, YCTAHOB/IEHHOE B 3TOM 6J10Ke,
nporpaMma He nepenaeT K BbIMNOJIHEHUIO CcneAyHoLLMX NPporpamMMHbIX 6/10KoB! Ecau
nepej Tem, Kak Ha4yHEeTCA BbINOJIHEHME 610Ka "OxKuaaHue" 6bl/1n BK/IKOHEHDI, KaKue-
mbo MOTOpr TO OHM BYAYT NPOAOMXKATb BPALATLCA C YCTAHOBJIEHHOW CKOPOCTbIO.

~  TpeTun nporpaMmHbIM 610K Ha3biBaeTca "LMKA". ITOT 6/10K MHOrOKPATHO BbIMNOJIHAET
NporpamMmHble 6/10KM, B/IOXKEHHbIE BHYTPb €ro, NoKa He 6y/eT BbINOJIHEHO YC/I0BUE
3aBepLUEHUSA UMKNA, 3aJlaHHOE B HAaCTPOMKaXx 6/10Ka.

- Cneayrowmu nporpammMHbin 610K HasbiBaeTcA “TMepekntovatens”. OH CayXuT Ans
TOro, 4tobbl B 3aBUCMMOCTU OT 3aZaHHbIX YCJ0BUM - BbIMOIHUTb OAHY
nocsiejoBaTe/IbHOCTb NPOrPaMMHbIX 6/I0KOB, B/IOXKEHHbIX B OAMH U3 CBOMX
KOHTEMHEPOB.

~  3aKJIYUTENbHbIM NPOrpPaMMHbIM 610K Ha3biBaeTcs "lMpepbiBaHue yMkna". Ero
npegHasHavyeHMe - 4OCPOYHOE npeKpalleHne BbINoJIHEHUA 3a4aHHOI0 UMKAA.

- [lporpamMmHble 610kM "OxknaanHme”, "Uukn" 1 "TMepeKknoyarenb” MMET MHOXECTBO
PEXUMOB 1 COOTBETCTBYHLUMX HACTPOEK, 3HAKOMUTBLCA C KOTOPbIMU Mbl ByZeM Ha
NPaKTUYECKUX NMpUMepax, nocieoBaTe/lbHO U C HarNA4HbIMU MOACHEHUAMM.




~ 4.3, OpaH)XeBaAa naiMTpa, NporpamMmMHbIM 610K "OxuaaHue"

~ [epepn Tem, Kak NPUCTYNUTb K PELLEHUIO NPAaKTUYECKMX 3a/ad, JaBamTe
3aKpenuMm JaTyMK KacaHMA Ha HaleMm poboTe, Kak nokasaHo Ha Puc. 5, u
NOAK/II0YMM ero Kabenem K nopty “1" moayna EV3.




AdarTvumxkm v Gnoxk O xmuaoanme

PauHee sl Mcnons3z0san 6noxk Oxumaanume (Wait) ons npumocra-—
HOBKHM BLINOMNHEeHMS NPOrpamMmmMmel Ha HEeKOoOTOpoOe spemsa (Cka>xen,
NaTe CekyHn). HO 2a1 TAGK><Ee mMOxeTe MCNOoONeL308aTe ITOT 6N0K

OnNAa NPHUOCTaHOBKM BuINOMNHEeHMAa NPOrpamMMme 00 Tex nop, noka He
cpatorTaerT narumkK. HanprmMmep, sut MmO><eTe HACTPOMTEL 6noK OX>xkm—
nanme (Wait) Ha npmMocTaHoskKy NporpamMmmel 00 TOrO MmOMeHTa,
NoOKa KHONKa Oart4YMkKa KacaHMa He By ner Ha>xkaTta, ssLitpas pe>xiim
AdaTtTunk kacanuma (Touch Sensor), Kkaxk nokazadHo Ha pumc. 6.6,

NMocne esifopa 3TOro pPpe>x<XmmMma 8bl A0rN>KHbI 201fpaTe
noope>xmm:. CpasHenme {(Compare) v1 Mamenmte (Change).

B pe>xxmme CpasHenme (Compare) cnenver yKazarte napamerp
Cocrvoasnumne (State): nomn>xHa N NPoOrpamMmmMa >2XAa3Te, NOKa KHONKa
oartyumMka He By ner ornyuieHa (0), vaskara (A) vnum tmenkuyTa (2).
Ecnu B senifSpan Lien4uUEoK, nporpammMma Sy ner >»x0avte, NnokKa
KHOMNKAa A3art49mMkKa He SyneT Ha>karta M CPpa3y >xe OoTnywuieHa.

B pesxxmme MamennmTtes (Change) nporpammma orTcnes>xkmsaer
HM3IMEeHeHMs COCTOaAHMA NAaATHYMKA ecn KHONKa oar4sEmkKa Ha>ara,
KOroa 6noK HaLsYyrHaeT padorTarte, NPOrpamma O>XxXHMAO3eT, NnoKa
KHONKAa He 6yneT orTnywieHa. M HaodopoT, ecnv M3Ha4YanesHo
KHOMNKAa 0artT4Yvka OoTnywuieHa, nporpasmsma npHocradasnvsaesca
N0 TexX NoOP. NOKa KHOMNKAa naryYmMka He Sy nerT Ha>arta.

Mapamerp MopT (Port) nozeonser yKazarte, K KakKomy
BXOOHOMY MNOPTY NOAOKNOYeH saww natymk (B oaHHOM Ccny—
yae nopT 1) M, HakoHewy, saxon MamepenHoe sHavenme
(Measured Value) nozsonserT MCNone30saTe NOCNenHHa 3amep
OatTHEHMKa B ganceHenmwemMm 8 eawwen nporpamme (Mel 2epHemcs
K 3TOMY BONpOCY B 1acTtm V).




HcrnonszosaHumie garyumxkos
c Gnnoxom O>xurgasHeuie

CozoannTte HOBsir NPpOeKT Nog HazsaHmem EXPLOR3R-
Touch € nporpammonn WaitForfouch, kak nokazaHo Ha
pHrc. 6.6. I1na 6noxka Oxuaoanume (Wait) scibepumre pes>xkmm

Dartumk kacauua » Cpasvenue » Cocrosaume (Touch
Sensor » Compare » State). [pu 3anycke nporpamMmMel NOHa-
4Yany HU4Yero He ByneT NPoOUCX0aAWUTL, HO NPU HaX>KaTHUKU KHONKMK
0aTtyMKa KacaHuusa (Harkatuva Ha 6amnep) poboT O0MKEeH CKa3aTth:
«[lpuser!»

Tenepb Ha>kMUTE KHONKY O0aTYMKa KaCaHMAa U 3anyCcTuTe
nporpamMMy CHOBa. 38YK BOCNPOM3IBOAUTCR CPa3y, NnOTOMY 4TO

6noky Oxupanue (Wait) Heyero xnarte — KHONKA Oart4Mka
yKe Haxarta.




O6xoOg npensarTrcTrBesie
C MOMOLLILIO OAaTYHMKAa KACaHes3

Teneps, KOraa 8sl NO3HAKOMMAMCEL C OA3THYMKOM KacaHMs v 6no-—
Kom Oxxkmaoanme (Wait), sl mO>keTe caenatese C8O0M NPpOrpamMmMel
Sonee mHTepecHsimm. Cneayiouwas nporpamma, louchAvoid,
ZanaeT ABM>KeHME N0 KOMHAaTe “ pPa3zseopoT, Koraoa posor
EXPLORZ3R cTonkKHeTCs C YemM— 1o, HanpHmep CTeHOM MM
CTynom. Bor mO>xeTe yemaoeTe CXemy NporpamMmme: Ha pmc. 6.7,
Ka>xnoe oencTere B 3TOM CXemMe 2a1 MO>XKEeTE EuINONHMTS
C NOMOLULIO OAOHOro NPporpamMmHOro Snoka. Bel Synere Mcnone—
z0os2aTte 6nNok Pynesoe ynpasnenmne (Move Steering) s pesxumme
Bxnoumtse (On) ons skKniouUEeHmMs MmOTOPOB, 3 3atem 6noK
Ok oanme (Wait), 97061 NnOO0>»x<AaTte, NOKa KHONKAa aar4sEvrka
Kacauma He 6yner Ha>xarta. O6parvre sHMMmaHMe, 4TO, Koraa

Bpauieume Ok aoanme, O6partTHuuIm Moso-—
MOoOTOpORE Ons NOoOXKa KHONKa xom Ha POT Ha-—
DM eHMA — paTurKa — oo —_— apaso
snepemn KacaHmMa He spawiesMe

Syner ua— Koneca

»warTa

- -
MosvTopenme

Py rCc. 6.7. CxesQa SeTOMTHSHHS Mporpammes TouchAvoid. MMocone nmoeopoTa podo*rg‘;. < TV
HaQNpDaeo NMpOrpamMMa BO3SPDALIIASTCR K HGQYQny s MosTopReTcs




Puc. 6.8. Mporpamma TouchAvoid. Bnok OXHAAHHe HOCTPOSH HO pexxum Jarynk kacawHs » Cpaswenwe » Cocroswme




Hcnons3zosaHme pe>xuma
Hzmernurs

J1lo cMX NOPp Me1 MCNONe302anM 6nok Oxuaaume (Wait)

B pe>xme CpasHenme (Compare), 4to6el Coenartes Nay3y

B BeIiNONHEeHWHM NnporpammMmel 0O 7exX I'lOp, NOoOKa KHONKa nar4dHKa
KacaHua He 3anmeT seifpadHoe samMM nonoxkeHume (Haxxkara mnm
oTnywieHa). Tenepe mMbl COZnanmm nporpammy C 6noxkoM Oxxkuaoa-
Hure (Wait) B pexxmime MamennTs (Change), kotopas 6yner npm-
OoCTaHasnNMeaTs NPOrpamMmmy N0 MOMEHTA M3MEeHEeHMAa COCTOAHUS
KHONKKM nar4mka (Mnm M3 CoCTosHMAa OTNYyLeHa K Ha>xkaTta, vunM oT
Ha>kaTa K oTnywieHa).

Co6epure v 2anycTure nporpammy WaitForChange, kak
NOKaz2aHo Ha prc. 6.9.

Ecnu 6amnep ornyweH, Koraa 3anyckaercs nporpamma,
PO60OT AOMKEeH exXaTe, NOKa He A0OCTUrHeT Kakoro-nmMbo 06b-
eKTa, a 2arem OCTaHoBMTLCA. ECcnu npm 3anycke nporpamMmmel
6amnep y>xe Ha>kaT, poboT OO0MXeH NeiTareCa MaTH enepen,
NOKa OaTHYMK He Byner OTNYWISeH, 3 2atem OCTAaHOBMTLCA.

Idna 60onbwMHCTEA NporpamMmM pekoMeHayeTca Mcnone30-
BaTL pe>xiim CpasHenme (Compare), Tak Kak C H4MMm noseaeHMe




nporpaMMa OXMAAeT Haxarus, poboT npoaon-

deT ABHraThCA BNepes.

Mocne T0r0 KaK aaruvk cpadarwisaer,
86l MCNONL3yeTe Hnok Pynesoe ynpasnenue
(Move Steering), yro6el oTvexars Hazag,
a 3aTeM APYrOM TaKO xe BnoK, 4T06el pas-
BEPHYTCA; 062 6nOKA AOMKHLI HAXOAHTLCA
B Pexiume BKNKYMTL Ha KonHyecTso o6o-
potoe (On for Rotations). Mocne Toro kak
POBOT Pa3sePHETCA, NPOrpamma s038PaLLaeTCA
K Hayany, n03T0MY Bl AOMKHLI NOMECTHTL
ONMCaHHBIE YeTuipe 6noKa BHYTPs 6noka Liukn
(Loop), paoratowero s pexume Heorpauu-
yenHsli (Unlimited). Teneps co3paire npo-
rpammy, KaK n0Ka3aHo Ha puc. 6.8.

G KHOMKK YIIPABNEHAA HOQyAEH ¥
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Puc. 6.9. Mpor pamma WaitForChange




Puc. 6.10. Mporpamma LoopUntilTouch. Y108kl HACTpoHTe 6nok LMKA, HOXMHTE KHOMKY BLI60DA PEXHMQA H BeIGEPHTE MY HKT
Darunk kacauwa » Cocrosuwe




AarTuamMKm M Gnox Limkn

Kak Bel y3Hanm B rnaBse S5, Bel mO>eTe HacTpPOMTe OnokK Limkn
(Loop) Ha nosTOopeHHe onpeaeneHHOoOSe 4YMCcno pas3, »in B Teuwse—
HME HEeKOTOPOro KonMuEecTBea CekKyHO, Mnm Ha 6eckoHegyHoe
ZauMmMKnMMBaHme. Bol TakK>ke MmO><eTe ZanporpaMMmHMpoEsaTtse ONoK
Limxn (Loop) Ha ocTaHOBKY UuMKna Ha OCHOBEe BXOAOHOro cvr—
Hana oT aaTtTuamka. Hanpmamep, Bol mO>xkeTe CcaenaTes Tak, 4ToO0wL:
Bauw poSoT aBmMranca BEnepen M Haz3an, NnokKa KHONKa aartTamka
KacaHma He Oy neT Ha>aTa. YH7To0e: Takmm 00paz3om HacTpo-—
MTe Onox Wimkn (Loop). Bitepmite pesxcim JlaTumMkK Kkaca—

HMMa » Cocvoasnme (Touch Sensor » State), Kkak noxkas3zaHo Ha
prc. 6.10. Kaxk 1 npe>xxne, npMceonrnmTe 2HaqgyeHmre A napameTpy
MopT (Port).

Cozoante nporpammy LoopUntilTouch v 2anycTmurte ee,
YTOOGE NOCMOTPEeTs, Kak oHa patoraer. Cneaver 2amMmeTHThL,
Y9TO NpOorpamma NnposepseT NOoKa3aHuMa NartT4YmkKa TONseKo oamH
PAaZ= 2a NmOoOnHOCTSIO NPOHAOEeHHY IO NOCNe NoearTenesHOCTs 6 no—
Koe 8 umMkne. [1nsa FasepuweHMa UHMKNa HY>XHO, 9TO6e KHONKa
NDATHMKA Geana Ha>xkaTa TOoONeKO NOCnNe TO0ro, Kak posor npo—
nsmHerTCca senepen. Ecnu KHONKa oaruymka He Sy ner Ha>ara
B 3TOM A3 UMKNa, POSOT NOBTOPMT ABM>EeHHMe snepen
M Hazan, Nnpe>»xne 4Y4em CHOBa NposepPMTe COCTOSHME nOar4dYmkKa
KacauHusa.

370 O06ui4dHLIN Pe>xHm PABOoTel ana 6noxka Uwmkn (Loop).
HO MHOr O3 SMBaeT HY>XHO 2aseplLumMTe UWHMKA, aa><e ecn#
KHONKa O0artT4YMKa He Ha><katTa TOYHO 8 Hy>»HOoe spema. [lns
ODOCTH>XEeHMA 2TOHM uenH npurcesomTe napamerpy CocvrosHame
(State) zHauseudurme UWlenuwok (Bumped) (2) v1 2anycTmTe npo-—
rpammy ewie pazs. B 270 KOHOUMIrypaumMHM umMkKn He nposepser,
Ha>xkaTa N KHONKAa OartT4YmMKa KacaHma B KoHU e umMkna; ckopee,
OH NposepsReT, HaTankKMeaeTca N Ha 97T0-T1T0 6amnep (KkHonka




OATHMKA Ha>aTa ¥ OTNYLWIEHA), B NODOE BPeMA B TEeYeHHe
uMkKna. Ecnu 8bl YCTAaHOBMUTE TAaKMe HACTPOHMKM, TO BGNOKU
OOMxXHB! NPeKPaTHMTe NOBTOPSRTLCA NOCNE TOro, Kak OHM
2aBepLUAOT TEKY UMK 3anyCK nporpammel. Bo epems seinon-
HeHMs uMkna EV3 HenpepoiBHO KOHTPONMPYET COCTOaHUEe
0aTYMKA KacaHusa, NO3TOMY BamMm He npUMaeTtca 6eCcnoOKoOUTLCS
06 3TOM.

Jewmratecs o6parsHo

~
Oa

Hawara nu xkHonka

OATYHMKA KACAHHMAT \

HeT

4

MpouzuecTm
«HeT obrexkTa»

Pyc. 6.11. PoSoT MOXeT OevCTB0BATE B8 20BHCHMOCTH OT pe3yneTara,

AJMFONAOUILINEN NOTULAWNLASY




- . DaTtuyuKu u 6nok
Mepexknwuyarens

Ecnu ycnoeuve MCTHHHO,

3anyckaerca 3T0T 610K Bl MOXETE UCNonbL308aThe 6nok Mepexknio-
yarens (Switch), yTo6el poboT geicTeoBan
B 32BMCMMOCTH OT pe3ynbLTaTa, MIMEpeHHoro
0aT4YMKOM. Hanpumep, Bl MOXeTe caenaTts
Tak, 4To6L! po6oT Asuranca 8 06paTHOM
HanNpaeneHuu NpPY HAXATUK KHONKK OaTYMKa
KacaHua unu npousdocun «Het o6LekTa*»,
Js KOrfa KHOMKa 0aTyMKa 8 OTNYULEeHHOM COCTOoA-
N Hum (puc. 6.11).
d Bnok Mepexkntouarens (Switch) npose-
pAeT, a8NAeTCA Nu AaHHoe yoiosHe (HanpuMep,
«KHOMKa OaTYMKa KaCaHUA HaXaTa») UCTUH-
HbIM MKW NOXHLIM, KakK NOKa3aHo Ha puc. 6.12.
Bnok MNepexknrouyarens (Switch) 8 3TomM
npUMepe COOepXMT ABe NoCNeaosaTenLHoCTH
6nokoe; OH 3anycKaeT Ty UMK MHYID NoCneno-
Ecnu ycnoeue noxwo, BaTeNbLHOCThL B 3aBUCMMOCTHM OT TOF0, MCTUHHO
3anyCKalTCA 3TH 6NOoKH yCNoBue UM HeT. ECnu ycnoesue UCTUHHO,
TO 2aNyCKaeTcs BepxHAA 4acTe 6noka Mepe-
KnroyaTenb M poOOT OBUXETCA B 06PaTHOM
HanpaeneHuu; ecnu yCnosue NoXHO, BLINOMHA-
eTCA HUXHARA YacTL 6noKa ¥ po60T NPOM3HOCUT
«HeT o6LekTa».

Ycnosue: kHonka
AATYMKA Kaca-
HMA Ha nopTy 1
Haara

" S
Puc. 6.12. bnok Mepexknioyarens NPOBEPAET, ABNAKETCA NIH YUT0BHE HCTHHHEIM HITH NOXHBIM, * Kax v 80 BCEX OCTansHbIX CAyuasx. MCNONs3yeTcs
M 300y CKAeT COOTBETCTBY WM e 610KkH. Bel yKO261800Te COCTOAHHE, HYXHEIH DEXHM M NGDAMETpb! AHrNMMCKKK aHanor smpaxeHns — No Object.

Ha Grnoxe Mepexnroyarens




Pyc. 6.13. Mporpamma TouchSwitch no3sonser po6oTy peLars, Y70 4enars, 0CHOBLIBaACs
HO HHQODPMAUHH, MONYYEHHOH OT [aTYHKA




Hacrporika 6noka lMepexknroyarerns

Bel onpenensere coctosHue 6noka MNepekntwouyarens (Switch)
nyTem sxib0pa ero pexxMma M HacTpoMKM napamerpos. Korna
BLINONHEHUE NPporpammel AOX0auT 00 6noka Mepeknwuyarens
(Switch), po6oT nposepsaeT, aBNseTCs NU YCNOBUE UCTUHHLIM.
3arem OH pewaeT, Kaky noCneaosaTensHOCTL NPOrPaMMHbIX
6n0KOB Cneayer 3anyCTUTs.

Ina Ka>knoro Aar4Mka MCNonbL3yeTCa COBCTBEHHBLIM PEXXMUM.
B naHHOM Cny4ae Hy>xHO eui6paTte PexxMM Ans OaT4YMKa Kaca-
HMUA, 3 UmeHHo Jlatyuk Kacauua » CpasHenue » CocrosHue
(Touch Sensor » Compare » State) (eauHCTBEHHBLIM OOCTYN-
Heit BapuaHT). MNocne Toro Kak sl BeIBPany 3T0T PEXMM, Bbl
MOXEeTe C noMowsio napametpa Cocrtoaume (Status) ykasars,
O0MKHA NU KHONKa aatyMka 6uite Haxara (1) unu otnywexa (0)
8 Cny4ae UCTUHHOCTH ycnoeua. Kak M padee, npMceonTe napa-
metpy Moprt (Port) 3Hayenue 1, 410661 YKa3aTh, K KAKOMY NOPTY
moaoyns EV3 nogknio4eH garymK KacaHUs.




HUcnons3oBaHHe 4ATYUKOB
c 6nokoM [lepeknroyarens

Mporpamma TouchSwitch, koTopyto BbI CO3gaauTe, oBecneymsaeT
nemxenue poboTa enepeq 8 TeyeHue 3 CekyHO. 3aTeM, ecnu
KHOMKA OaTuMKa KacaHua HaxaTa, poboT HEMHOIO OTBLE3XKAEeT
Hazaa. Ecnu KHOMKa 0aTyMka He Ha)kaTta, poboT roeopuT: «Het
o6bekTa». HakoHeu, He3aeMCMMO OT peweHus 6noka Mepe-
kno4yarens (Switch) pobot sBocnpoussoauT Mmenoguio. Teneps
Cco3parTe NpPorpaMMmy, Kak NokasaHo Ha puc. 6.13.

[Monpo6y#Te 3anyCTUTL 3TY NPOrpaMmMy HECKONLKO pa3
M ONpenenuTe, KOrna HeobXxoauMo HaxaTs KHONKY garyYMka
KaCaHMAa, 41006l POOOT ABMrancs 8 06PATHOM HAaNPaBNEeHUM.
Bawmn 3KCnepuMeHT s onxHbl NOKa3aTs, 4TO POGOT BLINONHSET
3amep, Korna 6nok Mepeknwuartens (Switch) padoraer, U 4To
OH MCNONB3YEeT 3TO eAUHCTEBEHHOe U3MEepeHUe ana onpege-
NeHus, ABNAETCA NU YCNOBUE MCTHUHHbIM. B 3TOW nporpamme
YTEHMEe A3HHbLIX C A3TYMKA NPOM3BO0AMTCA TONBKO NOCne TOro,




KaK po6oT 3asepwnT asuxeHue enepea. Menoaus urpaer

He33aBUCHUMO OT TOr0, OTKATLIBASTCA NU POOGOT Ha3ag UnNKU Npo-
M3HOCKUT Qpa3y «Het ob6bekTa».

Jlo6asneHue 6110k0B B nepekntoyarerns

BHyTpu 6noka Mepeknwuarens (Switch) bl MOXETE NOMECTHTL
HEeOrpaHKW4YeHHoe Konu4ecTeo 6nokos. ECnu XoTa 6el 8 0AHOM
4aCTH Pa3MeLLeHO HeCKoNsK0 6noKOos, OHM NPOCTO ByayT 3any-
CKaTLCA 0OQUH 33 apyryvm. Bel MOxeTe 0CTaBUTe BTOPYH 4acTe
6noka Mepeknwyarens nycTOM, KaK NOKa3aHO Ha pUc. 6.14.
3anycTuTe MOgUPUUUPOBAHHY O NPOrPaMmy, 4TO6LI NOCMO-
TPeTs, 4T0 npoM3onaet. Ecnu ycnoesue MCTUHHO (6amnep Haxar),
po6oT nomxeH npomnsHecTH «06LekT™ U noexaTs B 06PaTHOM
HanpaeneHuu, a NporpaMma A0mxHa B0CNPOM3IBOaMTE MY 3bIKY. ECnM
yCroeMe noxHO (KHONKa OaTtyMKa He Haxara), nporpamMma, He 06Ha-
py>M8 GNOKOE B HMxHEM 4acTv 6noka Mepeknroyarens (Switch),
HemenaneHHo nepenaeT K 6noky 3syk (Sound) nocne nepeknioyeHms.




Pe>xuiMbl oToOpa>keHusa 6710ka
[Mepexknroyarens

Kak npaeuno, 6nok MNepeknwyarens (Switch) otobpaxaerca

B pexxuMe Be3 BKNanok, C AsyMA NOCNEN0BaTENbHOCTAMM
BNOXeHHbIX ONOKOB cBepxy U cHM3y. Mpu pazpaboTke CNOXHbIX
nporpamm, cogepxawmx 6noku MNepeknwyarens (Switch), nerxo
3anyTaTeCcA B cxeMe paboTel Bawen nporpamMMel. B Takux cny4anx
Bbl MOXKeTe BuifpaTh PEXHUM 0TOOPAXKEHUA C BKNaaKamu, 4To0bl
yMeHbLMTL pa3mep Bnoka Mepekntwyarens (Switch), kak noka-
3aHo Ha puc. 6.16. 06e yacTu 6noka MNepeknrwuarens (Switch)
OCTalOTCA B NPOrpaMme, HO Hax0AATCA Ha OTAENbHLIX BKNaaKax,
KOTOPbIE MOXHO NEepPeKntoYaTh, LLEeMKan No HMM MbILLIO.

MHorokparHoe BbinosnHeHue 6/10K08
lNepeknroyarens

Kaxxawi#t pas, koraa eawa nporpamMMa gocturaeTt 6noka
Nepexknwyartens (Switch), o4 nposepsaeT cocTosHUe aaTymka




Pyc. 6.14. AMogH pHUHPOBAHHOA BEPCHA npor pamMMe! TouchSwitch. Bnok Mepexnioyarens He 3anycKaeT KaKHX-NHB0 6MOKOB, 8CAH YOI 0BHE MOXHO, MO3TOMY M0
OKOHYOHHH BBHXEHHA B 06paTHOM HONMPABNEHHH NPOrPaMMA CPA3Y Xe BOCAPOHIBORHT MYy3LIKY, ECNH KHONKA 4aTYHKG HE HOXATQ




KacaHuA, 4HToO0bl ONpenenMTs, M2 KakoW 4YacTv cnegyer
zanyckaTb BMOoKHU, MCTUHHOM MM no>xkHomr. Y7o6w poboT npo-
EEpMN COCTOAHME BOMNee oOHOro Pas3a, Bbl MOXXETE BAOXHUTL
6nok MNepexknwuyartens (Switch) eny Tpe 6noka Uukn (Loop).
Hanpumep, Bl MmoxxeTe 3anporpamMmMmmposaTts pofora, 4ToBel OH
npousHocHn: « [1la>», ecnu4 KHOMKa AaT4YMKa KacadHua Harkarta,

m «HeT>», ecnm oTnyuwiena. Ecnu noMmectuTs 6nok NMepexknwo -
yarvens (Switch) c nogof6xon koupurypaumen 8 6nox Llukn
(Loop). po6oT 6yaeT NOCTOAHHO NPOBEPATL NMOKazaHMA Aaryuka
M NPOoOOn>XaTe rosopmuTe «J[la» unu «HeT>» coorTeeTcTeeHHO.
Teneps cozgnanum nporpammy RepeatSwitch, nokazaduyo Ha
puc. 6.17.

Pexxumeb:r Cpasnenme, MamenuTs
M Mamepenmne

Mpu McNone30BaHMM OaTHMKa 8 Nporpammax ¢ 6nokamu Oxmupa-
ume (Wait), Uukn (Loop) u/unu MNepexknrwuarens (Switch) yacto
TpebyerTca esifMpaTe OOUWH M3 TPEX PEXMMOE PatoTel Ka>kaoro
6noxa: Cpasuenue (Compare). Mamenmnts (Change) v Uamepe-
nue (Measure). B xHMre Bul HallQeTe MHOrO NPUMEPOB MCNOMNb—
30BaHMA 3THUX PEXXMMOB, HO CHa4Yana pacCMOTPHMM BHUMaTenoHee,
Kak oHM paboTaloT.

.

Oeurateca o6paTtHo
B TeyeHMe 2 cexyHn

4

Hamara nu kHonka
OATYMKA KACAHMAT

Oa - = Her

™

Mpagwiit MmoTOp
nenaert Tpu o6o-
poTa Hazapg

NMegwis moTOP
nenaert gea o6o-
pova wazan

\/

Ha 3kpaue moayna EV3 oto-
6pazuTe ynuifawouieecs nMUuo

1

Xpoave 5 cexyup,

.

Pyc. 6.16. Cxema NporpaMmMe: O3 npakTukyma N2 28

~

UlenkHmMTe Mbilusio NO Bknagke, 41o6et OT0-
6pa3mvTe HY>KHYIO 4acTe 6noka MNMepexknwyarens

MepexknwyuyarTens Mex Ay pe>xxMMamu OTOo-
6pa>kenun C BKNaaxKamM U 6e3 exNanoxk

Puc. 6.15. lMpw Bei60pe DeXxxXHMQ OTOODOKSHMA C BKIAGOKAaMM pa3Mep 6noxka MepeKknioyarens YMeHeWHTOA. PexmnM OTOOpaXeHHA NpOCTO MeHaeT Mg 6roxa;

OH He BN AeT HaO 7O, Kak nporpaMmMa padoraer




Pe>xum CpaBHeHue

Pexxum Cpasnenue (Compare) (@) nosso-
NAeT CEepAThL 3HaYeHUe OaTuuKa C yoio-
BMEM, YKa3aHHbIM B HACTpoWkax Bnoka.
Ycrnoeuem SENAeTCR y TBEPXKOEHUE, Hanpu-
MEP, «KHOMKa OaTUMKa KacaHMa Haxara»,
«M3MEpEeHHan APKOCTL CBETa COCTasnaeT
MeHee 37 %» MNU « 0aTyMK UBeTa 3aPMKCH-
poOBarn KpacHbIM MW CUHWUW».

- Bnok Oxupauue (Wait) 8 pexxmume Cpas-
nenmne (Compare) npogomxaeTt cHumaTs
NoKa3aHuA C QaTYMKOB, NOKa yCNoBue
He cTaHeT ucTuHHbiM. Koraa 31o npomcxo-
OMT, NporpamMma NepexoamT K cneayrouiemy
6noky B nocnegoeatensHocTH (cm. puc. 6.6).

- Bnok Uukn (Loop) & pexxume Cpasuenue
(Compare) npoeepsaeT HoBbie 3HauYeHMa naT-
UMKa KaXXAbiA pa3 NPy rOTOBHOCTH 3any- - e
CTUTL Bnokm BHYTPH umkna. Ecnm ycnosue
MCTUHHO, TO NPOrpaMMa NepexoauT K Bnoxy,
PaCNONOXXeHHOMY NOCNe LUMKNA; eCrki OHO

Puc. 6.17. NMporpamma RepeatSwitch

MIOXHO, TO LMKI 3anyckaeTca cHoea (oM. puc. 6.10). Bnokm Uukn ecnM Npu 3anycke 6NoKa KHOMNKAa AaTH4MKA KACcaHMA HaXaTa, oH

(Loop) ecerna HaxoaaTca B peXxxuMme CpaBHEeHUA. XKOET, NOKa KHOMNKa OaT4MKa He Oyaert oTnyuwieHa. 3aTeM npo-
- Bnok Nepexknwyarens (Switch) 8 pexxume Cpasnenmne rpamMma nepexoauT K cnegyrowemy 6noky (cMm. puc. 6.9).

(Compare) zanyckaeT nocnenosartensHOCTs BMOKOB B BepxHen

YaCTH, eCnu YCNOoBUE MCTHUHHO; B NPOTUBHOM Crny4yae 3anycka- Pe>xmrim HM3amepenue

toTCh Grokk, HaxonAuMecs auusy (puc. 6.13). Pexum Uamepenne (Measure) ([T i) aocTtynes Toneko 8 6noke

Nepekntouyarens (Switch). Bnok Nepeknwyarens (Switch) 8 3Tom

Pexxxuim MameHuTs
pexuMe cogep>X1MT Hatop 6Nokoe ANs 3anycka AN\ Kaxkaoro

Pexum U3amennts (Change) (@) nocrynen toneko & 6noke Omu- BO3MOXXHOMO 3HaYeHMa AaTt4mka. Bul yeuouTe, kak 370 paboTaerT,

naunue (Wait). Bnox Oxuaanme (Wait) 8 pexume Uamenuts B rnaee 7, koraa esl 6yaeTe cO3AaBaTte NPOrpaMmy, BuINOMHAOLULYO
(Change) cimmMaeT nepsoe v gancHerWMe NOKa3aHMA, NoKa He Pa3zHble AeHCTBMA ONA KaXXA0r0 LUBETa, KOTOPBIM MOXET PAcno3HaThe
06HapY>XMUT Takoe, KOTOPOE OTNMYaeTCca oT nepeoro. Hanpumep, NaTuYMK uBeTa. AKT




UUIIUP,II\VI Folunve, I\UIUPU\- Vinr aausiwa v IILPUUI Vel IUIIFIIM\.P. PAAT ITINY AL A

Hactpouka pexumos

' | Kak NPaeuno, U3 ONUCaHUA CTaHOBUTCA ACHO,

— et s g s b b g o

KaKoM peXwM CneflyeT UCNonb30BaTs ANA NpH-
MEpOB NPOrPaMM, ONUCAHHBIX 8 3TOM KHUTE, KpOMe
TOr0, MHOOPMALLMKO Bbl MOXETE BUAETH Ha CXeMax
nporpamM. ECnu Bkl He yBepeHs!, KakoH PexuM
BbI0PaTL, NPOCTO B3MMAHMTE HA 3HAUKH, YKa3aHHbIe
B KaX/A0M 6oKe, Kak u300paxeHo Ha puc. 6.18.
Mocne Toro kak 8bl Buibpany aarumk (1)

[@] Aarmx upera EE @ 1
O VHdpapacih garung -~

O Hmewns €122 apiocTs oTpanesoro ceeTa

© Bpawe-ne notopa .
[QQ fipkocTs|BrewHero ocaeweHus g
@ Taivep , W HyxHeiM pexm (Cpasuenwe (Compare),
B Aarue cacarma b Wamennts (Change) unu Usmepenne
O o5ven cootueruan b (Measure)) (2), sl ewibupaete cnocod pabotel
(Q Eoem (Pe)«uu paboTel naﬂmxa) narumka (3). [aTumk Kacauua U3MepseT Tonbko

k | 0[MH noKazaTens (COCTOAHME KPACHOM KHOMKM),

3 [1aTYMK LUBETA MMEET TPH PexmMa padoTsl, kak
Pyc. 6.18. ECTH B NPHMEPax MPOrPaMM 8 ITOH KHHIE HCNOMsYKOTCA 6noky OXMBanHe, Lnkn nokasawo Ha puc. 6.18. B nocneayiowmx rnasax
# Mepexnioyarens, BelBHPAATE MYHKTL! MEHK) TOK, YTOBK! OHK COBNGRANH CO IHOYKTMH, MOKAIAHHLIMH Bbl NONPAKTHKYETECh C KAXALIM PEXHMOM
Ha Gnoxax. HoywwTe ¢ 8si60pa nogxogsiero Aarywka (1), aeibepuTe cnocod s3oumopencTans, CpasHenHe, | CMOXETE CO3/1aBaTh COOCTBEHHBIE NPOTPaMMb
Hamennts unu Mamepenne (2), u, Haxowey, Beifepute pexwm padore garyuka (3) C NaTYMKaMK B Kparqafﬂuue CPOKH.
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3apaya Ne6: Heo6Xx0aMMO HanMcaTb NpPorpaMmy, 3anycKaroLwyo ABMKEHUE
po60Ta MO LWENYKY KHOMKMU.

PeweHue:

CaMo ycsioBMe 3a4a4m NoAcKasblBaeT HAM BO3MOXHOE peLleHne: nepej
Ha4ya/IoM ABMXXEHUA - HEOOXOAMMO A0XKAATbCA HaXKaTMA-OTNYCKaHMA KHOMKM
JaTyMKa KacaHus. Bo3bmem nporpamMMHbIM 610K "OxKnaaHue”, M3MEHUM
peXuM nporpaMmHoro 6,0Ka Ha "ZlaTyuk KacaHma" - "CpasHeHue" (Puc. 6).

“o® KHOMKM yNpasneHus Moaynem b

AaTuuK useTa >

TMPOCKONUYECKUIA 4aTUmnK »

P HbpakpacHbIi AaTUMK >
€ BpaweHue MoTopa >
@ Tahmep >
9 fa RO © CpasHerne »
@D YnoTpassykosoit AaTumK " @ vemenwts »
0 0O6MeH coobLeHnamMm >

S




~ Kak MOXHOo yBMAETb - NPOrpaMMHbIM 610K "OxKnaaHue" CMeHU cBoe
oTobpaxeHne! PAAOM C NeCOYHbIMM YacaMM NOABUJIOCH M306paXKeHMe AaTymKa
KacaHua (Puc. 7 nos. 1), nomorawuiee B NporpaMmme Bm3yaJsibHO OLEeHMBATb
YCTAHOB/IEHHbIN PEXMM paboTbl. HacTpoiKa nporpaMMHOro
6,10Kka "CocTtosiHMe" 3a1aeT Tpebyemoe COCToAHME AaTUMKa, AOCTMKEHME
KOTOPOro npexkpatuT BbiNoJIHEHME 6/10Ka "OxunpgaHue” (Puc. 7 nos. 2).
HactpoiKa "CocTosiHME" MOXKET NPUHUMATL Ccleayoume
3HayeHue: "0" - "OTnyweHo”, "1" - "HaxaTtue", "2" - "Wlen4vok". [Ana peweHua
HalleM 3a4a4m Bbibepem cocTosHue “LLlenyok”. BbiBoj "UsMepeHHoe
3HayYeHue" (Pu1c. 7 nos. 3) npu HEOOGXOAMMOCTHM NO3BOJISIET NepeaaTb
OKOHYaTe/IbHOE COCTOSHME JaTyMKa AN 06paboTKU B APYroM NporpamMMHbIM
6J10K.




|

MTaK: Npy TakoM HACTPOMKE 610Ka OXMAAHMUA BbINOJIHEHME HALLEW MPOrpaMMbl
OyAeT OCTaHOBJIEHO [0 HaxKaTUA-OTNYCKaHMA KHOMKM JaTuMKa KacaHMA.
Tonbko nocne "lenyka" BbiNo/IHEHME  ByaeT nepefaHo  Caeayrollemy
nporpaMMHOMYy  6/10Ky. YcTaHOBMM nocne  6JiIo0ka  OXMAaHMA  OAMH
nporpaMmHbIM 610K "PyneBoe ynpaBieHue", 3arpysmm nNporpaMmmy B poboTa U
ybeammca B NpaBuIbHOCTH eé BbinosiHeHMA! (Puc. 8)




~ 3apayva Ne7: HEO6X0AMMO HanMcaTb NPoOrpaMMy, OCTaHaB/IMBAIOLLYIO po6oTa,
CTOJIKHYBLUErocs C NPenATCTBMEM.

~ M3 AaTyMKa KacaHus JaBanTe cobepem HeGO/blLIoM 6aMnep, KOTOPbIM BbyaeT
Ham CUIHaJIM3UPOBaTb O TOM, YTO Hall POOOT CTOJIKHYACA C NPENATCTBUEM.
Huke npmBeaeHbl NOAPO6HbIE MHCTPYKLMM ANA COOPKM, KaK M3 AOMALLUHEMN, TaK
M U3 06pa3oBaTE/IbHOM BEPCMM KOHCTPYKTOpa Lego mindstorms EV3. MoxeTte
MO3KCNEPUMEHTMPOBATb M NpUAYMaTb COBCTBEHHbIM BapUaHT KOHCTPYKLMM.

- Lego mindstorms EV3 home
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~  [loNy4YMBLUMMCA 3/IEMEHT 3aKPENUM Ha NepesHeEN baslke Hallero poboTta u
coeauHUM JaTyMK KacaHusa c nopTtomM “1" moayna EV3.




KoHcTpyKuua rotosa! MprUCTynMM K Co34aHUI0 NMporpammsl. o ycioBuio
3a4a4u: poboT JO/IKEH ABUraTbCA Bnepes, Noka He HaTKHeTCA Ha
npenATcTeue. B 3ToM ciyyae gaTyumk KacaHMA 6yaeT HaxaT! Ana pewweHusa
CHOBa BOCMOJ/Ib3yeMcCs NporpaMMHbIM 6/10KoM "OxnaaHume".

PeweHue:
HayaTb npsMosiMHenHoe asukeHue Bnepes (Puc. 9 nos. 1).
*KaaTtb, NoKa gaTymK KacaHua He 6ygeT Haxat (Puc. 9 nos. 2).

[pekpatnTb ABuKeHue Bnepes (Puc. 9 nos. 3).




>

lna pelieHua cneayowen 3aladm Ham NoOHaZ06UTCA NPOrPaMMHbIN
610K "Unkn" OpaH:KeBOU NanmUTphI.

3apaya Ne8: Heob6x0AMMO HanMcaTb NpPorpaMmy, 3acTaBAAOLLYIO poboTa
ABUraTbCA BNnepes, npu Haesae Ha NpenATcTBUe - OTbe3XaTb Ha3aj,

noBopa4ynBaTb BNpaBo Ha 90 rpaZlycoB U NPoAo/IXKaTb ABMKEHUE Briepes A0
c/ieayoLero NpenaTcTBumA.

MoackasKa: HanuwuTe 1 NpoTeCTUPyUTE NporpaMMmy ABUXKEHMA - OTbe3aa -
NOBOpPOTA, a 3aTEM NOMECTUTE 3TU BJIOKM BHYTPb NPOrPaMMHOro
6,10Kka "UnKn".




