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BBeaeHue
[IITaTHOe TporpaMMHOe obecrieueHrWe OT KommaHuu Lego s koHTposuiepa Lego EV3 (B
faneHeiieM - EV3) mnoppaep)xuBaeT rpaduyeckuil S3bIK [IPOrPaMMHUPOBAHUS, COZEPIKUT

OOLIMPHYIO JIOKA/TM30BaHHYIO TOKYMEHTALMI0 U MHOKECTBO TPUMEPOB NPOTPAMM, UMeeT HU3KHUM
TIOPOT BXOXK/IEHHSI 1 MOXKET [JOCTAaTOYHO 3((eKTHBHO MCII0Ib30BaThCS IKOIBHUKAMH U CTy/IeHTaMu1
Bcex cTyreHell oOyuenus. K coxanenuto, fnanHoe IIO He mpucriocobneHo [jisi pa3paboTKH
CJIOKHBIX ¥ 00BbEeMHBIX POrpaMM, He TI0/ZIep’KUBaeT HEKOTOPbIe alrOpUTMHUYeCKre KOHCTPYKLIUU U
He (YHKIIMOHUPYeT HU Ha OJJHOM M3 OTeueCTBeHHBIX OIepal[UOHHBIX CHCTEM.

[Ona nporpammupoBanusi EV3 cyllecTByloT CTOPOHHMe TIPOLUMBKU W/WIM Takue S3bIKU
nporpamMupoBanus Kak C, C++, Java, Python u Hekoropsle gpyrue. B To-xe Bpems, B P® nns
00yueHUs1 TIPOrPaMMHPOBAHUIO B OOJIBIIMHCTBE IIKOJ HCIIO/MB3YIOTCS Pa3HbIe JUa/IeKThI s3bIKa
nporpammupoBanus Pascal (Delphi, PascalABC, FreePascal u T. 11.). [loctaTtouHo fosroe BpeMsi He
CyLI[eCTBOBAJIO CpeAcTB pa3paboTku Ha s3bike Pascal pgms EV3, uro 3arpyasHsuzio B
NPOrpaMMUPOBAaHMN POOOTOTEXHUUYECKUX CHUCTeM TpUMeHEeHHe IIKOJbHUKAaMH TIOyueHHBIX Ha
ypOKax HH(OPMAaTHKW 3HaHUM M yMeHMM. CHUTyalMl0 4YaCTMYHO MCIpaB/sieT MPoeKT ev3dev,
KOTOPbIM M03BOJIsieT 3arpykate Ha EV3 onepauyonHyro cuctemy Linux Debian, B peno3urtapusx
KOTOpOU mMeeTcst KoMmuisiTop FreePascal. Takum o6pa3oM, MOSIBISIETCS] BO3MOXKHOCTb CO3/IaHUST
3¢ eKTUBHOTO MHCTPyMEeHTapHs AJisi MporpaMMupoBanusi poboroB EV3 ¢ ncrnonb3oBaHueM 3TOro
s13bIKa ¥ TIePBbIM TaKKM pelleHreM siBisieTcst mpoekT RubiRobot.

ITpoekt RubiRobot npeaHa3HaueH Ayisi pa3pabOTKM TIpOrpamMM yIipaBieHUs: poboTamMu Ha 0ase
koHTposiiepa Lego EV3, c ucnonb3oBaHuem s3blka mnporpammupoBaHusi FreePascal. ITpoekt
OBICTPO pa3BUBAETCS, BK/IOUasi B ceOsl BCe HOBBIE aCIeKThl pa3pabOTKM MPOTPaMM YITPaBIe€HUS
EV3. Upges co3ganus nporpammHou 6ubmmoreku asisi Lego EV3 nosiBunack Bo BpeMsi MOATOTOBKH
IIKO/TbHUKOB K pOOOTOTeXHUUECKUM COPEBHOBAHUSAM B KoHIle 2016 - Hauase 2017 roza. Pa3paboTka
Hauasiach B armpesie 2017, mepBeie pabouue pellieHUsi TIPUXOASTCS Ha KOHEI| Masi - Hauyaso WIOHS
2017 roga. B Hauane nekabpst 2017 roza Ha caiite http://rubirobot.ru/ 6bu1a ony61MKoBaHa mepBast
nybmuHast Bepcust 6ubmoreky mog sunensuert LGPLv3. K uromo 2018 rozja mpoekT repepoc
pPaMKH{ TPOrpaMMHOM OUOIMOTeKH M 00beAMHUI B cebe ueThIpe Tapasijie/lbHO pa3padaTbiBaeMbIX
KOMITOHEHTa:

1. IMporpammuyto 6ubmmoTeky RubiRobotLib. BubnuoTeka comepxut Habop KnaccoB, 0ObEKTOB U
GbyHKUMH A7 J0CTyma Ko BceM mopacuctemam EV3. B coctaB 6ubnvoTeku BXoaaT Oosiee 15
Mopynel, 6omee 30 1eMOHCTPALIMOHHBIX MPUMEPOB Pa3HOW CTENeHW C/IOXKHOCTH, JAOKYMeHTalus,
KOHCOJIbHasl yTUUTa-MeHe/pkep ev3 JJisi aBTOMaTU3alldd OCHOBHBIX OMeparjvii 1o KOMITUJISLIWY,
3arpy3ku Ha EV3 u 3anycka nporpamm. [Tocnennsisi Bepcuss RubiRobotLib foctynHa no agpecy

http://rubirobot.ru/files/src/RubiRobotLib.tar.gz.

2. I'paduueckuii meHemxkep RubiRobotManager. I1pefcraBnsier coboii rpaduueckoe TpUIoKeHUe
s OC Linux, ayonupyeT OOMBIIMHCTBO (DYHKI[UM YTHINTBI €v3, COJAEepXXUT aHau3aTop MOPTOB
EV3. fBnsiercss mone3HbIM, HO Heobsi3aTe/ibHbIM KOMIIOHEHTOM IpoeKTa. B Tekyilell Bepcuu
NpoeKTa JOCTyTeH B cocTaBe kKoMrioHeHTa RubiRobotCross.

3. YcranoBuk RubiRobotCross. CamopacnakoBbIBarOLUICS apXvB, TpeJHa3HAYeHHbIN 71
BBITIOJIHEHUSI Ha CeJbMOM W BOCBbMOW IiaTdopMax omnepaudoHHoM cuctembl ALT Linux.


http://rubirobot.ru/files/src/RubiRobotLib.tar.gz
http://rubirobot.ru/
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YcranaenuBaeT u KoHGUrypupyet RubiRobotLib, RubiRobotManager, kpoccoubmoreku ev3dev u
kpocckommnuisitop  FreePascal.  fIBnsiercssi  06si3aTesibHBIM —~ KOMITIOHEHTOM — TIpOeKTa  TIpU
VICII0/Ib30BAHUM KPOCCKOMNWIALIMUA mporpaMM [ EV3 Ha XoctoBoMm kKomrmbrotepe. Ilocimennss

Bepcus RubiRobotCross goctymHa o azgpecy http://rubirobot.ru/files/img/setupRubiRobot.tgz.

4. O6pa3 ev3dev-RubiRobot. 310 MomuduIMpoBaHHbI 00pa3 microSD Ha 6a3e ev3dev, co
BK/IIOUeHHONW B coctaB OubmuoTtekodd RubiRobotLib. O6pa3 sBasiercsi HeoOxoguMbIM U
JIOCTaTOUHbIM KOMIIOHEHTOM /i mporpammupoBanud EV3 B ssh-ceccun ¢ wucnonb3oBaHueM
6ubmioreku RubiRobotLib.  Ilocnemnsii Bepcusi ev3dev-RubiRobot goctynmna mo azapecy

http://rubirobot.ru/files/img/ev3dev-rubirobot.img.bz2.

Appec nocrosiHHOro pacrnonoxenusi RubiRobot B cetu VHTepHer - cait http:/rubirobot.ru/. B
C/lyyae HeJOCTYITHOCTH CalTa M0 TeM WIM WHBIM NPUYMHAM, T0C/IeJHIe BePCUH KOMITOHEHTOB
MpoeKTa MOTYT OBITh TMOy4YeHbl Ha aBTOPCKOW BeO-cTpaHuLie 1o azpecy http://xdsl.shgpi.edu.ru/.
Agrop npoekta RubiRobot - Ciunkun [.A. (xdsl@list.ru).


mailto:xdsl@list.ru
http://xdsl.shgpi.edu.ru/
http://rubirobot.ru/
http://rubirobot.ru/files/img/ev3dev-rubirobot.img.bz2
http://rubirobot.ru/files/img/setupRubiRobot.tgz
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Pa3spa6oTtka npoekta RubiRobot

[TocTaB/ieHHbIe 3a/laull UAEHTUDUIMPYIOTCS AaTOM. PellleHHBIe 3a/jauM TIOMEYarOTCs 3HaKoM "*''
[laTol pellieHys 3a/laurl ¥ Bepcueit 6MbIMoTekH, B KOTOPO# 3a/ja4ya Oblia peliieHa.

[ opoXHaa KapTa no pasBuUTNO MHQPPACTPYKTYPbI NPOEKTA
RubiRobot

2018-06. IToAaroToBUTh AOKYMEHTAaLMIO IO TOATOTOBKe SD-KapThl M TOAKIOYeHH0 K EV3 co
crieliupUKON AJ1si ceibMOM U BocbMoi miatdopm AltLinux.

*2018-06. ITpu MCI10/Ib30BaHUM YCTAHOBIIMKA ITPelyCMOTPETh pa3MellleHHe CChIJIOK Ha OHOIMOoTeKy
Ha paboueMm cToJie U B r/1aBHOM MeHto (pertieHo 2018-06. v0.2.3).

*2017-12. Ha ocHoBe gokyMmeHTal[uud ev3dev pa3paboTaTb PYCCKOSI3bIYHYIO AOKYMEHTALUIO I10
NoziroToBKe SD-KapThl, MHCTA//ISILWY, TIOAK/IIOUeHnto, obHoBieHuto [10, moycraHOBKe TpeOyeMbIx
nakeToB, pycudukaiuu. (perieHo 2018-01. v0.2)

*2017-12. TloArOTOBUTH [JOKYMEHTAlMIO IO pa3paboTke mporpamm Ha EV3 B SSH-ceccum.
(pertreno 2018-01. v0.2)

*2017-12. IToArOTOBUTH JOKYMEHTALUIO M0 Kpocckomnusituu. (peteHo 2018-06. v0.2.2)
*2017-12. ToTOBUTE ¥ MepHoAWYecKu MybnMkoBath o6pa3 SD-kapTel ¢ HeoOxoaumbiM 1O gis
WCTI0/Ib30BaHus 6ubmMoTeku rubirobot 1 apxuB GUOIMOTEK /1J1s1 KPOCCKOMITH/ISAIMH. (perieHo 2018-
06. v0.2.2)

[ opoxHasa KapTa Nno pasBuUTuIO Koga kKomnoHeHToB RubiRobot

*2018-08. Ob6ecrieunts paboTocrocobHOCT, OubMMOTEKM Ha AucTpubyTHBe ev3dev-stretch.
(peteno 2018-08. v0.2.4)

*2018-08. ObecrieunTh MoAep>kKy 610ka muranus. (pereHo 2018-09. v0.2.4)

2018-07. O6ecrieunTh BO3MOXKHOCTh IMapaslie/IbHOrO WCTIOMHEHUS Kofia OMO/IHOTeKH, 06eCreunThb
TOTOKO0OEe30MacHOCTh KOfia.

*2018-06. Pa3paborarh rpaduueckoe MpUIOKeHHe J/Isi XOCTOBOTO KomrbioTepa Ha 6aze OC Linux,
¢ pyHkuusamu yrpasnenus EV3 u ananu3aropa noptos. (peteHo 2018-06. v0.2.3)

*2018-06. BBecTH BO3MOXXHOCThH OIpee/eHHs] Y)Ke 3alyIlleHHOro TIPWIOXKeHHs1 Ha 0ase
6ubmorekn RubiRobot ¥ obecrieunTh pa3nvuHble peaklMM Ha JaHHBIA (akKT IO BLIOODPY
MpOrpaMMKCTa: WIHODUpPOBaHWe, 3aBeplleHre TeKYLero TMpUIOKeHHs, 3aBeplleHre paHee
3aryI1leHHOTo NpuioKeHust U T.7. (peieHo 2018-06. v0.2.3)

*2018-02. Pa3paboTarh MeXaHW3M MIPOrPaMMHOTO PeCTapTa YCTPOMCTB /I/Isi UCTIPAB/IEHUs] CUTYaLuH
HeTPaBU/ILHOTO OTIpe/ie/ieHusi TUIa YCTPOMCTBA WKW OTCYTCTBUSI MHULIMAU3al[MM YCTPONCTBA TPU
ero u3nyeckoM Hanmuuu. [Tpo6siemMa yacTo BO3HMKaeT Cpa3y I0C/e CTapTa CUCTeMbl M KDUTHUHA
IJ1s1 poOOTOTeXHNUeCKHX copeBHOBaHMH. (perreHo 2018-04. v0.2.1)

Mopyb rubiroSound:

2017-12. Bo3M0O)XHOCTb TeHepaly ayauo-(haiiioB
2017-12. Co3panue ouepeau 3ByKOBBIX 3allpOCOB
2017-12. [lopaepykKa My/IbTUSA3bIYHOCTH

Mopynsb rubiroScreen:
2017-12. YmenblueHre 3aBucumocTtd oT fcl-image mpu coxpaHeHUM HeM3MeHHOU WHTepQerCcHOU
YacTu.
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2017-12. TlopnepsKka HECKOJIBKUX IIPU(PTOB, BO3MOKHOCTb yKa3blBaTb UX MECTOIOTIO)KEHHe B
(harinoBou cucreme.

Mopynu rubiroMotors u rubiroSensors:

*2018-02. OnpeseneHrie U yCTaHOBKA MO3WLIMK MOTOpA B rpagycax U B oboporax (perreHo 2018-
06.v0.2.1)

2018-01. Co3gaHue MpoOCTOro MexaHW3Ma OTK/IIOUeHUsI M BKJIIOUeHUs1 OecriepeOOMHOTO pekuma, C
aBTOMAaTHueCKOM MOAIepKKOi Bcex Crioco00B J0CTyIIa K YCTPOMCTBaM.

*2017-12. KoppekTtnpoBka ¢opMynbl moBopota M crocoba ocraHoBku B TEv3Rule pms
MaKCHMa/IbHOTO COOTBETCTBHS IporpaMMHoMy obecrieueruto Lego. (perreno 2018-01. v0.2)
*2017-12. IToppep>kka py/eBoro yrpas/eHus Jj1 CpeIHX MOTopoB. (pemeno 2018-01. v0.2)
*2017-12. Peanuzaiusi pexxuma okugaHusi (waitMode) A uH(ppakpacHOro gatyvika. (pelieHO
2018-01. v0.2)

*2017-12. OnipesiesieHe CBOWMCTB-TIepeMeHHBIX /IJI1 MOTOPOB Y JaTUMKOB, WX CO3/laHWe B MOMEHT
nepBoro oOpailjeHusi, aBTOMAaTHUeCKOe YHHUUTO)KEHWe TP OTK/IIOYeHMH W 10 OKOHYaHUU
nporpammel. Llesb: yripocTuth obpalrieHue K JaTulMKaM-MOTOpaM, Oe3 oObsIB/IeHHs TTepeMeHHBIX U
SIBHOTO CO371aHMsI 00beKTOB. Harpumep - gyro u gyrol - repBbIid OAK/IFOYEHHBIN THPOCKOII, gyro2 -
BTOpOU U T.[.; gyro[1] - rupockon Ha nepBoM IOPTY, gyro[2] - rMpockon Ha BTOPOM MOPTY U T. A.;
rule u rulel - pyneBoe ympaBreHVe Ha MepBbIX [BYX MOTopax, rule2 - Ha mocrefyoumMX ABYX
MoTopax, rule[1,4] - pyneBoe ynpaBieHue Ha IEPBOM U UeTBEPTOM MOTOpax U T. J. (perieHo 2018-
01. v0.2, dyHKIMOHAIBHBINA CIOCO6 AOCTyMa K YCTPOMCTBAM)

OOGHapy)XeHHble OWUNOKN

RubiRobotManager

*2018-06. Ommibka B Bepcuu 0.1 ot 2018-06-28 He Mo3BO/Isi/Ia MOBTOPHO 3alycKaTh aHAIHW3aToOP
TIOPTOB, €C/IM ero paboTta Obla aBapuiiHO TipepBaHa (perieHo 2018-07-02)

Mopaynb uev3

*2018-06. B Bepcuu 0.2.1 cTano HEBO3MOXXHBIM COOMpATh MPOEKTHI HerocpeAcTBeHHO Ha EV3 us-
3a OMOKYA TIpU KOMIOWISLUM MoAysst uev3. TlpuuuHa: [/ 03BYUKHM aBapUMHOTO 3aBepIlieHUsi
NIpOrpaMMbl  MCII0/Ib30Ba/IMCh TUIIbI JlJaHHBIX, KOTOpble MpUCYTCTBYIOT BO FreePascal 3.0.0, Ho
oTcyTcTBYIOT BO FreePascal 2.6.4 (pereno 2018-06, v0.2.2)

Mopynu uev3Devices, uev3sysfs

*2017-12. YHUUTOXKeHHe OTKIIOUMBIIMXCS ycTpoicTB B uev3Devices. TEv3DeviceFactory.Refresh
BXO/IUT B MPOTHBOpeUNe C PEXXUMOM OXKWJAHUs TOBTOPHOTO rnojktodeHus B uev3sysfs.TEv3Data.
[1pu oTKa3e OT yHUUTOXKEHUsI CTAHOBUTCS HEBO3MO)KHBIM TOZK/IIOUEHHE YCTPOMCTBA APYroro TUMa
K UCTI0/Ib30BaHHOMY paHee 1opTy. LlyriaHr. (periero 2018-01, v0.2, 6ecriepeGoHHBIN PEXXIM)
Moayasb rubiroScreen

2017-12. CTm KUCTH (yHKLIMOHUPYIOT HEKOPPEKTHO Mpu nepexo/ie Ha freepascal Bepcuu 3.0.2
Mopaynab rubiroMotors

*2017-12. [na Bcex BuAoB Metosia RunTime MOTOpPOB ¥ py/neBOro yIipaBieHUss He paboTaer
peBepc. [Ipu 3aaHny OTpULIaTe/IbHOM CKOPOCTU HarpaB/ieHWe BpallleHusl He U3MeHsieTcsl. (perieHo
2017-02, v0.1)

HoBoe B Tekylleii Bepcun npoekTa
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Bepcusn 0.2.4

2018-09. O6ecrieueH poctymn K 610Ky nmUTaHus: MoAy/b rubiroBattery, knacc TEv3Battery, o6bexT
ev3Battery.

2018-08. ObecreueHa BO3MOKHOCTh paboThl 6rbmorek RubiRobotLib Ha aucTpubyTHBe ev3dev-
stretch. CoxpaHeHa oGpaTHasi COBMECTUMOCTE C ev3dev-jessie.

2018-08. Crano BO3MOKHBIM OTK/IHOUaTh I[BETOBYIO WHJMKALIMIO TPU CTapTe MporpaMMmbl (CM.
nepemeHHyto LedsOnStartup moaysis uev3).

2018-08. ObecrieueHa BO3MOXKHOCTh 3alTyCKa MOTOPOB TIPSIMOM TIo/jaueid HamlpsDKeHUsI C UICTOUHHKA
MIUTaHUS.

2018-09. [na yCcTaHOBKM CKOPOCTHM MOTOPOB Tellepb MCIIO/Ib3YeTCsl BellleCTBeHHBIM THUIl JaHHBIX
BMECTO LIe/I0YUC/IeHHOTO.

Bepcus 0.2.3

2018-06. Ilpu ycTaHOBKe Ha paboueM CTOJie WM B IJIABHOM MEHIO DPa3MeIAtoTCs  SIPJIBbIKU
rpaduyeckoro meHemkepa RubiRobotManager. Taxke Ha pabouem cTojie pa3MeljaeTcsi CChUIKA Ha
OCHOBHOM Kartasor OubIMoTeKu.

2018-06. Pa3paboran meHemkep RubiRobotManager, Bepcusi 0.1 - rpadyyeckoe NpUioKeHUe st
X0CTOBOTO KoMmribioTepa Ha 6ase OC Linux, ¢ ¢yHkiusmu ynpaenenuss EV3 u aHanusatopom

TIOPTOB.

2018-06. BBezmenbl Tpu pexuma crapra RR-mporpammsbl, € BO3MOKHOCTBIO 3aBepllaTh yrKe
3anyiieHHble RR-niporpammbl vy 06MeHUBaThCSl C HUIMUA CUTHAIaMHU.

2018-06. Moaynb mionfep)XKKy AucIiies rubiroScreen Terepb He TMOJK/IHOUAeTCs aBTOMAaTHUUeCKH.
OTO MO3BOMSIET 3HAUMTENbHO ([0 2-X pa3) COKpAaTUTh pa3Mep UCIO/HsSeMOro (aiisa nmporpamm,
KOTOpBIe He UCTIO/b3YIOT aucruter EV3.

Bepcus 0.2.2

2018-06. Pa3paboTaHbl: KOHCOJBHBIM MeHe[pKep [ yAaseHHoro yripasiaeHus EV3, ycTaHOBIMK
oubmiorekn  RubiRobot ¥ KpoCCKOMIWisTOpa,  MOATOTOBJ€HA  JOKYMEHTAL[Usl 10

KPOCCKOMITUIALIUH.

2018-06. JobaBnensl Ao 10 cueTYMKOB BpallleHHI/000POTOB/TPayCOB Ha MOTOP, MO3BOJISIOLINX
obecreunBaTh O)KHU/jaHNE JOCTH>KEHUsI MOTOPa OTpe/Ie/IeHHOM TTO3ULUH.

2018-06. /TobaB/ieHbI orpeie/ieHre ¥ yCTaHOBKa MO3UIIMKM MOTOpPa B Ipajiycax U B 000poTax
Bepcus 0.2.1

2018-05. ITpoBesieHa 03ByuKa CTapTa U aBapuMiHOTO 3aBepIlleHHsI IPOrPaMMBbl.
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2018-04. PelieHa 3a/jaua MporpaMMHON peMHULIMAIM3ALUY JATYMKOB U MOTOPOB, KOTOPbIE He ObLIN
TIOJK/TFOUEHB] U/IM HEBEPHO OIpe/iesIeHbl OIlepaliiOHHOM CUCTeMOou ipy crapte EV3.

2018-04. OGecrieueHO aBTOMaTMUeCKoe 3aBepilieHHe paboThl TPOrpaMMbl TIPU  JI/TUTEEHOM
Hakatuu Ha KHOKy BACK EV3.

2018-04. [Inst MOTOpPOB [j00aB/I€HBI METO/IbI ABMXKEHHMS ZI0 aOCOTFOTHOM MO3ULHH.
2018-03. [JobasneHa nogziep>kka ycrporictBa NX T-KHOMKa.
Bepcus 0.2

2018-01. YnpaBnenue peBepcoMm B knaccax TEv3TachoMotror u TEv3Rule 6bi10 repeHeceHo u3
public B protected. [IpnurHa: peBepc UCIO/Ib3yeTCs B OT/e/bHBIX METO/ax, CBSA3aHHBIX C 3allyCKOM
JBUraTesiel Ha OTpUL{aTe/IbHOM CKOPOCTH, IT03TOMY I10/1b30BaTe/IbCKOe U3MEeHeHHe peBepca MOXKeT
IIPUBECTH K Hea/|leKBaTHOMY I10BEJ,eHUIO IBUraTeJIsl.

2018-01. BBeseH MexaHu3M yIpaB/ieHUs1 TaiMepamu B knacce TEv3. JlaHHBIM KiacC SIBISeTCS
0a30BbIM, UTO TIO3BOJISIET 00€CTIeUnTh MOAepXKKY [0 10 TaliMepoB KakJOMy OOBEKTY CHCTEMBI.
[TpousBeneH pedakTopuHr OMOMMOTEKM C 3aMeHOW BCexX /IeHCTBHH, CBS3aHHBIX B BPEeMEHHBIMHU
3a/iep)KKaMu, Ha TaiiMepsl TEv3.

2018-01. Periena pobieMa HeogHO3HAUHOCTH B pabore uev3Devices. TEv3DeviceFactory.Refresh.
Tenepr B MeTof, Refresh mepenaercsi normueckuit mapametp freeLostDevices, 1o ymMmoiuaHUiO
paBHbIl false. TIpy 3TOM COXpaHsIeTCS BO3MOXKHOCTb TPOJO/DKEHUs] PabOThI TIPOrpaMMbI TIPH
NepernoAK/II0YeHNH (PU3UUeCKHUX YCTPOWCTB B Cayyae UX (DOPCMaKOPHOTO KpaTKOBPEMEHHOIO
OTK/IIOUeHHs (MeXaHW3M Toyun/ Ha3BaHue '"BecriepeboliHbili pexkum paboter"). HemocTaTtkom
SIBISIETCST HEBO3MOXHOCTh BO BpeMsi pabOTbl MpOrpamMMbl KOPPEKTHOTO TeperofiKIIOUeHusT K
OJJHOMY U TOMY->Ke TIOpPTYy JIpyroro TUIa yCTPOMCTBa.

[Ipu mepemaue freeLostDevices=true TOSB/IAETCS BO3MOXKHOCTb TIPOM3BOJIBHBIM  00pa3om
TieperoK/Io4yaTh YCTPOMCTBA, OHAKO BCe OOBEKTHI, CBsi3aHHbIe C OTK/IIOUeHHBIMH YCTPONCTBaMH,
JO/DKHBI ObITh B 00s3aTesIbHO TIOpsiiKe Tiepeco3ziaHbl. [IpuMeHsieTcss B CHUTyalUsix, KOrja
MIpeJIIoaraloTCd  MHOTOUMC/IEHHbIE — TMOAK/IIOYEHUS-OTK/IIOUEHUS]  Pa3/WyHbIX  (PU3AYECKHX
yCTPOICTB, HallpuMep, B MPUJIOKEHUH POrtview 13 MprMepoB OUOIMOTeKH.

2018-01. Pemiena 3azjaua foctyrna K 00beKTaMm /aTYMKOB, MOTOPDOB U PY/IeBOMY yTIpaB/ieHHIO Oe3
00BSIB/IEHUST COOTBETCTBYIOIIUX TIEPEMEHHBIX, C aBTOMaTUYeCKUM CO3/JjaHHeM TpeOyeMbIX 00beKTOB
¥ YHUUYTOKEHHEM HUX B KOHIle paboTbl mporpaMmbl. [locTym peanu3oBaH B BHJE BbI30Ba
COOTBETCTBYIOLIMX (QyHKUMWA. Harmpumep, A1 LBETOBBIX [JaTUMKOB OIpefesieHbl  (yHKLUU
ev3Color, ev3Colorl, ev3Color2, ev3Color3, ev3Color4d. MexaHusm TMO/NyuYn Ha3BaHUe
"®yHKIMOHABHBIN Cr1I0cob JocTyra K ycrpoicTBaM”

2018-01. PyneBoe ymipaBieHre (GyHKIMOHUPYET KaK Ha OOMBIINX, TaK U Ha CpeJHUX MoTopax. st
yKasaHus TuIa MOTopa CJjieflyeT IepefiaTb B KOHCTPYKTOpP COOTBETCTBYROIIMM Kiacc. Ilo
yMo/uaHuto, 6e3 mepefiaud Kjacca B KOHCTPYKTOp, py/ieBoe yrpapjeHHe (YHKLMOHUPYeT Ha
Oo/BIINX MOTOpAX.
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NMoarotroBka K nporpammupoBaHuto EV3

[TporpammupoBanve KoHTposiepa EV3 ¢ ucnons3oBanwem Oubmvorekn  RubiRobotLib
nozipasymeBaeT pa3paboTKy rporpaMm Ha si3bike FreePascal ¢ mopgkiroueHHeM COOTBETCTBYIOIIMX
Mozy/el OUOIMOTeKH, KOMITW/ISLIUEH U 3aITyCKOM TO/TyYeHHBIX UCTIOTHSIEMBIX HETIOCPeICTBEHHO Ha
EV3. UTo6b! OT/IMUNTE TaKKe POrpaMMBbl OT JFOOBIX JpyTHX, OyeM B AanbHeleM 0003Ha4aTh UX
TepMrHOM "RR-nporpammser”.

3arpys3ka EV3 c Linux Debian npoekta ev3dev, oopa3s ev3dev-
RubiRobot

HOns cosganms Ha EV3 RR-mporpamm motpebyetcss microSD-kapra ¢ auctpubytuBoM Debian
Linux mpoekta ev3dev (http:/www.ev3dev.org/) u 3arpy3ka EV3 ¢ mNoAroroBiieHHOM KapThl.
ITpoekt ev3dev mpeayaraer Apa obpasa Debian Linux gns 3arpy3ku: crabuibHbIf ev3dev-jessie
(Debian 8) u 6onee HoBbiii ev3dev-stretch-beta (Debian 9). Haumnasi ¢ Bepcuu 0.2.4 mpoekT
RubiRobot moagep>kviBaeT He To/MbKO ev3dev-jessie, HO U ev3dev-stretch. [Ins yckopeHus
TIOAITOTOBKK K TIPOTPAaMMUPOBAaHHMI0, MOXKET OBbITb KCII0/b30BaH MOJUMUIIMPOBAaHHBIA 00pa3
microSD Ha 6a3e ev3dev-jessie, ¢ 0OHOB/IEHHBIM MPOTPaMMHBIM O0ecTieueHHeM, pycHUbUKalreH,
yctaHoBieHHbIM FreePascal u pgomonHutensHbiM [10, HacTpoeHHOMW U TIOATOTOB/IEHHOM K
sKcrutyataid  6ubsmuorekoit RubiRobotLib. O6pa3 goctymeH pjiss  3arpy3Kd 10 ajpecy
http://rubirobot.ru/files/img/ev3dev-rubirobot.img.bz2. IIporecc ero 3arpy3ku Ha microSD Huuem
He OT/INYaeTCsl OT OMUCAHHOTO B IOKYMEeHTALMH [Ijisi OpUrhHaibHOro obpasa. Ilepexos Ha ev3dev-
stretch mylaHUPyeTCst K MOMEHTY BbIXO/la JaHHOTO JUCTPUOYTHBA U3 COCTOSTHUS OeTa-TeCTUPOBaHMUS.

CymecTtByeT mofipoOHasi JOKyMeHTalust 1o pabore ¢ oOpa3oM Ha aHIVIMMCKOM si3bIKe Ha caiTe
TIPOEeKTa ev3dev 1o azipecam http://www.ev3dev.org/docs/getting-started/ U
http://www.ev3dev.org/docs/tutorials/. Ha pPyCCKOM SI3bIKE 1o azipecy
http://www.proghouse.ru/article-box/107-ev3dev pgocTynHa mnomiaroBasi MHCTPYKLMS TOATOTOBKU
SD-kapTel u noaxmouenuss K EV3 u3 onepainonHol cuctembl Windows 7. Eciu Mo KakuM-TO
TIpUYMHAM CalT www.proghouse.ru HejoCcTyTieH, KOTIUsI CTaTbK HAXOAWUTCS B Habope JOKyMeHTal[uu
nipoekTa B (atine ev3dev.install.pdf.

Ecmu ucnons3yercss MmogudunmpoBaHHbiii 06pa3 microSD mpoekta RubiRobot, To mambHelime
JIeNCTBUSI B TeKyllleM raparpade MO)KHO TPOMycTUTh. EC/IM MCMonb3yeTcss OpuUrMHaibHbIA 00pa3
microSD mipoekTa ev3dev, TO TIOC/Ie BBITIOJIHEHUSI BCEX TIOATOTOBUTE/BHBIX pab0OT PEKOMEHAYETCSI
npoBecTr obOHOB/eHWe [10, pycuduUKalio W [I0yCTAaHOBKY HEKOTODLIX TMakeToB. [ist 3Toro,
TIOAK/TIOUMBIIUCH B ssh-ceccun kK EV3, ciieiyeT BBITIOHUTD CJIeYIOIIAN HAOOp KOMaH/I:

1. OGHOBNIEHHE CTIMICKA PeTio3UTapreB
sudo apt-get update

2. O6HoBnenue yctaHoBieHHoro I1O. TIporjecc MoXKeT OKa3aThCsl JOCTaTOYHO JIJTUTETbHBIM
(HECKONBKO YacoB), TO3TOMY cJiefiyeT 00eCreunTb Ha 3TOT TIePUOA, [JOCTATOUHYH 3apsiAKy

aKKyMYJIITOPA, MO0 moAKrounTs EV3 K a5ekTpoceTy.
sudo apt-get upgrade
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3. YcTaHOBKa MOAJep)KKY HalJMOHA/IBHBIX $13bIKOB, (haitioBoro MeHegpkepa Midnight Commander u
Habopa mpudToB dejavu, ofMH U3 KOTOPBIX MCIOMb3yeTcss OubmuoTekoii Rubirobot assi BbIBoza

TeKcTa Ha gucriien EV3.
sudo apt-get install locales-all mc ttf-dejavu

4. Co3fanue B loMalllHeM Karasiore I10/1b30Baresis [ofKaranora bin. PasmelrieHre B 3TOM Karasore
WCTIONHSIeMBIX (DaiiyioB MO3BOUT 3aIlyCKaTh MX B JlaibHelieM 0e3 yKa3aHUs MyTH, KaK OObIUHbIE

KOMaH/bl KOHCOJIH.
mkdir ~/bin

5. OGecrieueHre TOAJEP)KKU pycckoro si3plka. Ilocie  3amycka KOMaHbl — OTKPOETCS
riceBofiorpaduueckoe OKHO, T7e cieayer BeiOpats ru_RU.UTF-8 nokaneio 1o ymomuanuto. [Tocse

3TOTr0 peKOMeHyeTcs Tiepe3arpy3uTh EV 3, uToObl Bce M3MeHEeHUs BCTYITUIA B CHTTY.
sudo dpkg-reconfigure locales
sudo reboot

6. Ecmn kommuisitust RR-miporpamMm mipefinioniaraetcss Ha OJ10Ke, TO Ce[yeT TakKe yCTaHOBWTH
nakeThl fpc u gcc. YcraHoBKa JyiuTesbHast (HECKO/IBKO 4acoB), T. K. FreePascal TpebyeT 6osbliioro
KosmgecTBa fornoiaauTensHoro [10. TToatomy criefyeT obecreunTs Ha STOT MEPUO[, 1OCTaTOUHYIO

3apsAKYy akKyMy/isiTopa, TMb0 moAKmounTs EV3 K 3/1eKTpoceTy.
sudo apt-get install fpc gcc

Cyl1ijecTByeT BO3MOKHOCTD 3amycKaTh RR-TporpaMMbl Ha opurvHaabHOM obpa3e microSD mpoekTa
ev3dev 6e3 yCTaHOBKHM KakKOTO-JMOO JOTIOIHUTENLHOTO TMPOTPaMMHOTO 00ecrieyeHusi, C y4eToM
HEKOTOPbIX OrpaHUUeHU:

1. He ucnonb3oBath B RR-mporpammax BbIBOJ, TeKCTa Ha rpaduueckuii MOHUTOP, MO MpPUYUHE
OTCYTCTBUSI HEOOXOMUMBIX LIIPUQTOB.

2. He ucnons3oBats B RR-nporpammax pyCCKosi3bIYHbIN BBOJI-BbIBOJ, HU B KAKOM BH/e, 10 [IPUUYUHE
OTCYTCTBMSI PYCCKOH JIOKa/IU3aLjuHx.

PeXxumbl nporpammupoBaHusa EV3

Pa3paborka RR-miporpaMm Bo3MO)KHa B IByX peXKUMax:

1) Pa3paboTka ¥ KOMOWISILUSI TIPOTPaMMbl HemocpeAcTBeHHO Ha Osioke EV3 B SSH-ceccuwu.
[aHHBIA BapuaHT [JOCTATOUHO TMPOCTO peanu3yeTcs, HO obiaZiaeT psiioM HeJOCTaTKOB, OJHUM W3
KOTOPBIX SIB/ISIETCS HEBBICOKAasi CKOPOCTh KOMIWISILUM TpOorpaMMbl (OT 5 CeKyHJ W BbIlle) U
HEBO3MO)KHOCTb HCTIO/Ib30BaHUsI Ha Ooke rpaduueckux cpefctB pa3pabotku (Geany, Lazarus u
T.i). HemMHOro yckopwuTtb Tmpoljecc pa3paboTKM TMOMOXKET TIOATOTOBKA TEeKCTa IpPOrpaMMbl Ha
X0CTOBOM KOMITbIOTepe (B JasbHelilieM OyneM TaK Ha3blBaTh TMEepPCOHANbHBIM KOMITBIOTED, K
KOTOpOMY MoAKIoueH KoHTposiep EV3), ¢ mocnenyrommmM rnepeHoCOM U KOMITUIsILMeN ee Ha EV3.

2) Pa3zpaboTka ¥ KOMITW/SILMS TPOTpaMMbl  Ha XOCTOBOM KOMITbIOTEpE CpeACTBaMH
KPOCCKOMNW/ISILMH C MOC/eIYIOIMM KOIMPOBaHKEeM I0/ly4eHHOr0 UCIo/IHsieMoro ¢ariia Ha EV3.
[aHHbIN BapuaHT peanu3yeTcsi TOpas3fo CJI0)KHee TMepBOro, OfHAKO TOoC/ie MepBUYHONM HAaCTPOWKHU
TI03BOJISIeT BO MHOTO pa3 yBeJMUUTh CKOPOCTb KOMIU/ISILIUU MTPOTPaMMBI.
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Cnenyer oTrMeTuTh, uTO CKOpocTh pa3pabotku HE BJ/IMAET Ha CKOpPOCTh BBITIOTHEHUS
TIPOrpaMMBbI, TI03TOMY HCIIOHsIeMbId (aiin OyzeT oAMHAKOBO XOpowio paboraTh Ha O/l0Ke BHe
3aBUCUMOCTH OT CTI0co0a ero MomyueHusl.

NMoaroroBKa K nporpammupoBaHuio Ha EV3 B SSH-ceccuun

[TporpammupoBaTh poboTa C MOMOIIBI0 OHUOMMOTEKM MOXHO HerocpeAcTBeHHO Ha EV3, B ssh-
Ceccuu, C WCII0/Ib30BaHMeM I000T0 TEKCTOBOTO pefiakTopa (Hampumep - pefakropa (aiaoBoro
MeHemkepa Midnight Commander, B ganbHeliniem - mc) u kommuasitopa freepascal. Takum
oOpa3oM, Ha XOCTOBOM KOMIIbIOTEpE U3 JOTOJHUTEILHOrO IPOTPaMMHOTO  0becreyeHust
noTpe0yeTcss yCTaHOBUTb TONMBKO ssh-kiveHT. B mobom auctpubytuBe OC Linux ssh-knaveHT
yCTaHOB/AeH 1o yMmomuaHuto, A1 OC Windows pekomeHAyeTCsl MCIO/Ib30BaTh — putty
(http://www.putty.org/). HegoctaTkoM Takoro TmofxoJa SB/SETCS HeBbICOKasi CKOPOCTh
KOMIOWIALMY, OT 5 CeKyH[| AJid MPOCTeHmMX mnporpamm, Ao 1 muHyThl Ay RR-nporpamm c
WCTI0/Ib30BaHUEM BCeX BO3MOXKHOCTel OUOIMOTeKH.

Ecmu ucnonb3yetcss MoguduIMpoBaHHb 06pa3 microSD mipoekta RubiRobot u akryanbHast
Bepcusi OUOTMOTEKH, TO TIOCIEAYIOIIHe OTepalldy 10 YCTAaHOBKe M HACTPOMKe OMOIMOTEKU MOXKHO
niponycTuTh. [Ipearmonaraercsi, 4to JanbHelIe JelcTBUsi OyayT TPOM3BOAUTCS B ssh-ceccuu Ha
EV3, kotopas 0blia oTKpbITa ¢ omorbio putty B OC Windows wu mtatHoro ssh-kmuenta B OC
Linux:

1. [nsa BbINONHEHUs1 (al/IOBBIX OMepalyi U TOATOTOBKM TeKCTa MpOrpamMMbl PEeKOMEHJYeTCs
UCT0/Ib30BaTh (QailyioBbiii MeHemkep Midnight Commander (3amyck - koMaHza mc). s
KOMITW/ISIIUM TIPOTPaMMbl U BBITIOJIHEHUSI HEKOTOPBIX [JPYTUX oOrepaluil crefyeT TMPUMEHSTh
mTaTtHyro KoHcosmb Linux. IIpu 3amyiijeHHOM mC BpeMeHHbIN BBIXOZ, B KOHCO/b peau3yeTcs
koMbOuHarme kmaBuil "Ctrl-o". TloBTopHOe Ha)kaTuhe TOM-)Ke KOMOWHaMu BepHeT B Midnight
Commander.

daiinoBbili MeHekep Mindnight Commander nogjep>kvuBaeT BCTPOEHHbIM W OUH U3 BHEILIHUX
TeKCTOBBIX PeJaKTOPOB. PekoMeHyeTcsi BLIOpaTb BCTPOEHHBIM TEKCTOBBIM pPefakTop (ecd OH He
BbIOpaH 1O  ymomuaHuwo).  [nas 3TOr0 MOXKHO — HKCTONb30BaTb ~ MEHH  IMC:
"Hactpoiiku/Kondurypauus/I[Ipoure HacTpouiku/BcTrpoeHHsblid pesaktop”. Eciv 1o Kakum-To
TIpUUMHAM BCTPOEHHbIM peJaKTOp He yCTpauBaeT, TO C/e[yeT OTK/IIOUUTb yKa3aHHbIA 3/1eMeHT
KOH(QUT'ypaLuy ¥ BEIOPATh BHEITHUIA PelakTOp KOMaHZo#H select-editor.

2. Ins Havasma paboTel ¢ OMOMMOTEKOW CiiefyeT TMEpPerTH B JOMAIIHWKM Katajor (Harpumep,
KOMaH/ioli cd) U 3arpy3uTh ee TIOC/Ie[JHIOO BepCcUI0 C cairta http://rubirobot.ru/, Hampumep -

cenyroler KOMaHI0M:
wget http://rubirobot.ru/files/src/RubiRobotLib.tar.gz

Ecu rubirobot.ru mo kakuM-m1b0 IpUYMHAM HeJOCTYTIEeH, MTOC/IeHSS Bepcusi OUOIMOTEKH MOXKET
ObITE 3arpyskeHa c azpeca http://xdsl.shgpi.edu.ru/web/_/img/RubiRobotLib.tar.gz

PasapxuBUpOBaTh NOTyuYeHHbIN (aill MO)XHO KOMaH/[0M:
tar -xf RubiRobotLib.tar.gz

B pe3ysbTare B JjloMalllHeM KaTajiore Iosib3oBatesis OymeT co3gaH rogkatanior RubiRobotLib co
BCEMU KOMITOHEHTaMH Oubmiorekd. B Tekyijeil Bepcuu OWOMMOTEKM 3TO KaTajaor units c
UCXoAHBIMA  (paiiylamMu  OmbOMMoTekH, Kartanor examples ¢ mnpumepamu, Karanor docs C
JIOKyMeHTaL1eid, katasor linux/ev3 c rnosesHbsiMu ¢aiiiaMu KOHPUrypaly ¥ CKpUIITaMH, KOTOpble
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PEKOMEH/IyeTCsl CKOIMMPOBaTh B JIOMAaIllHUK KaTasior pobora u kKarasor linux/host anamoruuHoi
CTPYKTYPBbl, KOTOPbIM MpeJjHa3HaueH JJisi XOCTOBOTO KoMITbloTepa Ha 6a3e OC Linux.

3. Hanee cneayeT co3AaTh I0/b30BaTe/bCKUl (ain KoH@urypauu FreePascal B gomaiiHem
KaTajiore I0J/ib30BaTesisi C yKa3aHWeM IOJK/IF0UeHUs OCHOBHOTO KOHGUIypalMoHHOro (aiiia u
Moayneld 6ubmuorekn RubiRobot, wucronb3oBaHWEM —ONTUMU3ALMOHHOM KOMITOHOBKH /ISt
YMeHBIIIeHHs1 pa3Mepa HcCHonHseMoro (aina. VYka3aHHblM (aiin  HasbiBaetcs .fpc.cfg u
TIPUCYTCTBYeT B Karasore linux/ev3/home/robot/ 6ubnroTeku. PekoMeHyeTCsi ero CKOMUPOBaTh B
JIOMAIITHUM KaTasior MoIb30Baresisl.

Cucrema nogrorosrieHa K paspaborke I10. [Ins npoBepku ee paboToCIioCOOHOCTH peKOMeH/yeTCst
TIepeiTH B KaTasjor TPUMEPOB U CKOMITW/IMPOBaTh OAWH W3 HUX, HallpUMep, aHa/u3aTop TMOPTOB

EV3 portview:
cd ~/RubiRobotLib/examples
fpc portview.pp

[MepBasi koMmunsALMsl OyfeT AOCTaToyHO JyuTenbHOUM (mpuMepHO 90 cekyHZ), Tak Kak TpeOyeT
TIepeKOMIIISIIIUKM BCeld OubmoTeku. TIpofo/mKUTeNnbHOCTE TIOCeYIOIUX KOMITUISLUN Oyaer B
pa3bl MeHbIlle. [TomyueHHBIN UCTIO/HSIeMBIN (haiin portview ciefyeT 3amyckaTth ¢ 61o0ka EV3 uepe3
snemeHT MeHIO "File Browser" mporpammel ynipaBienust 6;mokom brickman (Brick Manager).

Iyis coOCTBEHHBIX TIPOEKTOB PEKOMEHYeTCS CO37aTh OT/e/IbHBIA TIOAKATaJior B JIOMAllIHEM
KaTtajiore Tiofb3oBaressi. [losiyueHHble  HWCTOHSieMble  ¢aliibl  MOXKHO — 3alyCKaTh  Kak
HeriocpeAcTBeHHO ¢ Onoka EV3 uepe3 brickman (anement menio "File Browser"), Tak u B ssh-
CeCcCUu.

[Tpu 3amycke mporpamMm c Gsioka uepe3 smemeHT MeHio "File Browser" ciiefyeT MOMHHTh, UTO
WCTIO/Tb3yeMble TeKCTOBbIe IPUGTHI /711 AUCTies 6/10Ka He TIOAJep>KUBAIOT PYCCKHUH S3bIK, TI03TOMY
JJ/1 BbIBOZA C TIOMOILLBIO TIpOLieAyp write U writeln pekoMeHAyeTCsl WCIIO/b30BaTh JIAaTUHULLY.
IMopaeprkka pycckoro si3bika Ha avcriee EV3 obecrieuriBaetcsi 06beKToM ev3screen OMOIHOTEKH.
[Tpu HeoOXOAUMOCTH JOCPOYHO 3aBepLIUTH BBITIOJTHEHHE TPOTrPAMMBI CJie/lyeT HeCKOTbKO CEeKYH[
»Karb Ha KHONKy BACK.

[Tpu 3amycke mporpamMMm B ssh-cecCMM PyCCKMM $13bIK KOHCOJIM TIOJTHOCTBIO TOZ/ep>KUBaeTcs,
OZIHAKO CJieflyeT MOMHHUTb, UTO HaXkKaTHe KHOTOK Ha 6/10Ke He TOJIbKO TepeZiaeTcs B POrpaMmy, HO U
3a/IefiCTByeT COOTBETCTByIOIMe (DYHKI[MM B TporpaMme yripaBrieHus Ookom. Hampumep, eciu
3amycTuTh B ssh-ceccun RR-mporpaMmy, kotopasi motpebyeT OT I0Jib30BaTesisi MOC/Ie[0BaTe/TbHOTO
Hakatusa Ha EV3 kHonmok BACK u CENTER, TO 3TO CKopee Bcero IpuBefieT K BBIK/IFOUEHUIO
6noka. [leno B ToM, uTo Haxkatve KHonku BACK, mpu HaxoAeHWU B TJIaBHOM MeHI0 brickman,
TIPUBOJIMT K BBIBOJY MEHIO Mepe3arpysky, a rnociaeayroulee Hakatue KHOku CENTER 3apericTByer
sneMeHT MeHIO "Power Off". TlosToMy ciieiyeT oueHb akKypaTHO B3aMMOZIeCTBOBaTh B ssh-ceccuu
C TIporpaMMaMHu, KOTopble 00pabaThIBatOT KHOTIKM OJ10Ka, He [OIyCKasi MOJ00HBIX KOJUTH3HM.

[Tpy HeoOXOAWMOCTH [OCPOYHO 3aBepLUUTH BBITIOJTHEHHE TIPOTPaMMbl CJielyeT HCI0Ib30BaTh
komOuHaro kiasut Ctrl-C.

B 1ensix ympormeHus 3arycka mporpamm C 6710Ka, peKOMeH/IyeTCsT KOTIMPOBaTh CKOMITU/TUPOBAHHbIE
ucrosiHsieMble (aiiyibl MporpaMM HerocpeACTBeHHO B /JOMAIlHUM Katasor. [Ijii 3TOTr0 CIIYXKUT
ckpunt fpccp, KoOTOpbIM HaxoAuTcs B Karajore linux/ev3/home/robot/bin/  6ubmmoTeku.
PexomMeH/lyeTcsl CKOTIMPOBaTh ero B KaTajor bin gomaiuHero karasora po6ora. CKpunT yjanser
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1[e/IeBOM UCTIONHsIeMbIM daiin, 3aTeM  KOMIWIMPYeT TMepefjaHHbId (aill mporpaMMbl U TpU
OTCYTCTBUM OIIMOOK - KOTIMPYeT TOyYeHHbIA UCTIO/HSeMbI (aiii B JoMallHui Katanor. Takum
obpa3om, TIpy BO3HUKHOBEHHH OIIMOOK KOMMW/ISILIY, UCTIOMHSAeMbIN (aiin OyzeT rapaHTUPOBaHHO
OTCYTCTBOBaTb B JIOMAlllHEM Karajsiore mosib3oBatesiss. COOTBETCTBEHHO, MPU OTCYTCTBUM OLIMOOK
KOMITWJISIL{AH, VICTIOHSIeMbIN (haii OyzeT rapaHTHPOBAHHO MPHUCYTCTBOBATh B JIOMAIllHEM KaTajiore
TI0/Ib30BaTeJIsl.

NMoarotoBKa K NporpaMmmMupoBaHuNIo C UCMOJIb30BaHUEM
cpeAacTB Kpocckomnunsauyum, yctaHoBwmk RubiRobotCross.

Ecm Ha XxoctoBOM KoMIbrOTepe wucrosibdyercs OC  Linux, pekoMeHAyeTCs IIPUMEHSATHb
KPOCCKOMITW/ISILIUIO TIpY TporpaMMypoBaHuu EV3. DTo pe3Ko IMOBBICUT CKOPOCTh pa3paboTku U
can3uT Harpy3ky Ha EV3. Ilpu takom mogxozme Hamuue Oubmmioreku RubiRobotLib Ha EV3
sSIB/IsIeTCsl Heobsi3aTeNbHBIM, [JOCTaTOYHO UMeTh [aHHYH0 OMOIMOTeKy M KPOCCKOMIIW/ISATOP Ha
XOCTOBOM KOMITbIOTepe, a Ha EV3 OyzyT XpaHUTBCS U 3aITyCKaThCsl TOJIBKO MCIIOMHsIeMble (haiisibl.

Hauvnas c Bepcum 0.2.2 6ubmuoreky RubiRobotLib coBMecTHO € KpPOCCKOMITWISTOPOM U
COMYTCTBYIOLIUMHM  yTWIUTaMU  MOXXHO  yCTAaHOBUTb HAa  XOCTOBbIM  KOMIIBIOTED B
aBTOMAaTU3MPOBAHHOM pekuMme. JlaHHbIN NakeT mporpaMm HasbiBaeTcsi RubiRobotCross v goctynen
B BHJIe CaMOpACIIaKOBbIBAIOIlerocsi apxuBa. YcTraHoBIIMK RubiRobotCross mnpeaHasHaueH a/ist
BbIMIONIHeHUss Ha ceabmobi  (http:/ftp.altlinux.org/pub/distributions/ALTLinux/p7/) “ BoCbMOM
(http://ftp.altlinux.org/pub/distributions/ALTLinux/p8/) nnardopmax omneparrioHHoN cuctembl ALT
Linux. KoHKpeTHbI!i AUCTPUOYTHB TIaTGOPMBI 3HAUEeHUS] He WMeeT, YCTAHOBILUK TPeAJIOKUAT
3arpy3uTh Bce HeoOxoauMble TlakeThl. OCHOBHas rpuurHa Bbibopa ALT Linux: aBTOp HMCITO/Ib3yeT
ero B CBOell MOBCeAHEBHOM paboTe. B manbHeliieM riaHupyeTcst 06ecrieunTh MOAEP)KKY APYTUX
puctpudytuBoB OC Linux.

AKTyanbHast Bepcus RubiRobotCross HaxOUTCS 1o azipecy
http://rubirobot.ru/files/img/setupRubiRobot.tgz. [daHHBIi apxWB [OCTaTOUHO 3arpy3uTb U
pacrakoBaTh JIFOOBIM apXHWBaTOPOM. ETUHCTBEHHBIM HWCTIONHSAEMbIA (alim B apXuBe HOCUT HMS
setupRubiRobot.Bepcusi-garac6opku.run. Hanpumep, nst Bepcuu 0.2.2, cobpanHoit 11 urons 2018
ro/ia, MCIOTHsIeMbIi (aiiy1 ycTaHOBIIMKa OyzeT Ha3biBaThcsi setupRubiRobot.0.2.2-20180611.run.
YcraHOBKa TpOM3BOJAUTCS B TepMMHajde, OJHAKO 3allyCK YCTAHOBIMKA BO3MOXKEH Kak
KOHCOJbHBIMM, TaK M TpaduueCcKUMH Cpe/CTBaMHU. B TmocrnegHeM c/ydae YCTaHOBIIMK
CaMOCTOSITE/TBHO 3aITyCTUT TpaduuecKuii TEepMUHA U TIPOAO/DKUT B HEM PadoTy.

[nist monmHOM ycTaHOBKM ioTpebyetcst He MeHee 700 MerabaiiT BO BpeMeHHOM Karajiore U MopsigKa
350 MmerabaliT B 1ieJieBOM MeCTOMNONOKeHUU. [IpakThuecku Bech 00beM CK/Ia/bIBaeTCsl U3
kpocconbmorek EV3 u kpocckommnuisitopa FreePascal. KpoccOubnmoTekn BK/IOUAOT B Cebs
6onee 2000 cucremHbIXx (haiiioB, ckomupoBaHHBIX C EV3. Takoii Habop KpoccOHOIMOTEK
M30BbITOYEH /I/1s CO3/JaHusI TIO/IABJISIIOIIET0 OOMBIIMHCTBA TIPOEKTOB M Ha TEKYIIHUI IeHb MOXKeT ObITh
YMEeHBIIIeH [0 HeCKONbKUX [JecaTKOB (aiioB. B To-)ke Bpems, He CYIIIeCTBYeT HHUKaKHX
OrpaHWYeHU Ha UCMO/b30BaHWe CUCTEMHBIX BO3MOXKHOCTed EV3, uTo He mo3BosisieT mpe/iCKa3aTh,
Kakhe W3 KpoccOMOMMOoTeK MOryT IoTpeboBathcsi B Oyayiem. Ilo3ToMy TipejjiaraeTcsi He
orpaHM4MBaTh 06€3 0CTPOI HeOOXOAMMOCTH COCTaB KPOCCOMOIMOTEK.

YcTaHOBKA TIPOM3BOAMTCS T0J, TPaBaM{ OOBIYHOTO TOJIb30BaTe/iss U He W3MEHSIeT CUCTeMHBbIe
(aiinbl. VckmroueHWe COCTaB/sieT yCTaHOBKA HECKO/IBKO TMaKeTOB M3 IITATHOIO pero3uTapusl.
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Hacrtpoliika KoHGUrypalMoHHbIX (DaiiJioB MPOW3BOAWUTCS [/l TeKYLero Io/b30BaTess, Apyrue
TI0/Tb30BATe/H JJOCTYTIa K OMO/IMOTeKe, yTUIUTaM U KPOCCKOMITU/ISITOPY UMETh He OyayT.

YcTaHOBKa COCTOHMT M3 HECKOIbBKHMX OIIHWOHA/IBHBIX 3TdIlOB. OTO TO03BOJISIET B ,E[aHLHEﬁUJEM
TMOBTOPUTHb YCTAHOBKY, IIPOITYCTUB OAWH W/IN HECKOJIBKO W3 HUX.

JTanel yCTAaHOBKH:

. YcraHoBka naketoB xdg-utils, sshpass, binutils-arm-linux-gnu u lazarus

. BBozy nMeHu Kartasiora /il pa3MellleHus pe3y/ibTaTa yCTaHOBKH.

. YcTaHOBKa KOHCOJIBHOTO U rpaduyeckoro MeHezkepoB npoekra RubiRobot.
. Hacrpoiika gocryna Kk EV3 mo ssh.

. Opranusauys becriaposibHOro gocryna K EV3.

. Co3panue KpoCCKOMITUJIATOPA.

. KonnpoBanue 6ubmioreku RubiRobotLib B 1ies1eBoe MecTomnonoxeHue.

. Kommmunsiust 6ubnmmoteku RubiRobotLib 1 Bcex npumepos.

ONOOUT A WN -

Pe3y/ibTar yCTaHOBKHU:

[Taketr RubiRobotCross npu ycTaHOBKe pa3melllaeT CBOe CO/leP’KMMOE B OTZe/IbHOM TOZKarasaore
JIOMaIlIHero Karasora rnosib3oBaress (UCK/II0UeHUs - cM. Huke). [Io ymonuaHuto nojkaraaor HOCUT
ums maketa (RubiRobotCross) 1 0603HauaeTcst Kak "0CHOBHOM Karasor' rmakera.

[Taket RubiRobotCross cogep>xut cnenytommyii Habop ¢aiijioB B 0CHOBHOM KaTasore:
1. Kparkas cripaBka: README

2. Bepcuu nporpaMMHBIX NIPOAYKTOB Iaketra: VERSION

3. TekCT /IMLeH3MOHHOTr o corvialieHus Ha pycckoM si3bike: COPYING.LESSER

4. TekCT MMLIEH3UOHHOTO corviameHus: Ha aHrUCcKoM s3bike: COPYING.LESSER.EN
5. [lokymeHTanus: rubiro.manual.archive.pdf

[Taker RubiRobotCross comep>XuT cieayroiyi Habop MPOrpaMMHBIX TIPOJYKTOB B OCHOBHOM
Karasore:

1. TIporpammHas 6ubmuoreka RubiRobot, karamor RubiRobotLib/

2. I'padmueckuit meHemkep 6rbmiorekn RubiRobot, karanor RubiRobotManager/

3. Kpoccoubnmoreku Debian Linux npoekra ev3dev, karanor crosslibs/

4. Kpocckomnunsitop FreePascal, karanor fpc/. KpocckoMmunsTop OTCyTCTByeT B apXvBe
ycraHoBL[uKa. OH MPUCYTCTBYET TOJBKO B Pe3y/IbTHPYIOIeM KaTasore Ha XOCTOBOM KOMITbIOTepe U
CO3/,aeTcsl B MpoLiecce YCTaHOBKU M3 UCXOAHOro Koja Kommuastopa FreePascal, kotopslii gocTymneH
B pertosutapyuu OC Linux xocTtoBoro kKomrbtorepa. JlaHHbIN 3Tar YCTAHOBKY - CaMblil AJTUTeTbHbIN
(zo 10 muHyT) M TpebyeT Kak MUHMMYM 1 rurabaiiT orepaTMBHOM MaMsITH XOCTOBOTO KOMIIbIOTEPA,
MHaye pe3y/ibTaT He MOXKeT ObITb TapaHTHPOBaH.

Bo Bpemsi ycraHoBku RubiRobotCross pa3smelijaer HekoTopble (aiinbl B JOMalllHeM KaTajore
TeKYIIero Mmosb30Baresis, HO 3a TpeJje/laMi OCHOBHOTO KaTasiora, a MMeHHO:

1. KoHconbHbIN MeHemkep 6ubmoTeku RubiRobot, daiin ~/bin/ev3

2. OTzenbHble YTUINTBI KOHCOJIBHOTO MeHepkepa, (aiinbl ~/bin/ev3fpc, ~/bin/ev3cp, ~/bin/ev3run
U T.[.

3. KonguryparrionHsle (paiiibl KOHCOIBHOTO MeHepkepa ~/.ssh/ev3ip, ~/.ssh/ev3pass u 1.1,

4. Ccblnka Ha KpocckomnuaTop FreePascal, ¢aiin ~/bin/ppcarm
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5. SIpnbIKy TpadruecKoro MeHepkKepa Ha paboueM CToJie ¥ B TJIaBHOM MEHHO
6. Ccblika Ha ocHOBHOM KaTasior RubiRobotCross Ha pabouem cTtosie

JocTyn K ucxogHoMy Koy ycraHoBirka RubiRobotCross:

YCTaHOBIIMK CO37IaH TIPY TIOMOIIM yTUIUThl makeself, 4To mo3Bo/sieT MITaTHBIMU CPeACTBaMHU
BBITIOJIHUTh €ro pa3apxuBaliyio 0e3 3arycka CKpHUITa YCTAaHOBKH U 0e3 TMOC/eyIoLero yjaneHus
BpPEeMEeHHbIX (Paii/ioB.

Haripumep:

./setupRubiRobot.0.2.2-20180611.run --keep --noexec --target ~/RubiRobot

Takoli 3amycK pacrakyeT apxvB YCTaHOBLIMKa B Karajor RubiRobot pgomarinero xaranora
T10/1b30BaTeJIs, YTO MO3BOJIUT MOYUUTh MPSIMOM OCTYM K (haiiziaM apxuBa U CKpUITY YCTaHOBKHU.

MeHepxepbl 6Monmnotekun RubiRobotLib

Menemxepsl 6ubmioreku RubiRobotLib - 3To BcriomoraresibHbie TIpOrpaMMHbIE  TIPOAYKTHI,
npe/iHa3HaueHHble [/ QYHKLMOHMPOBAHMS Ha XOCTOBOM KOMIIbIOTEpe C OrepaljuoOHHON CUCTeMOM
Linux. MeHepkepbl MO3BOJISIIOT YIIPOCTUTh U YCKOPUTH TpoLiecc pa3paboTku nporpamm st EV3,
0CBOOOXK/]AIOT OT MHOTHMX PYTHHHBIX OTI€PALH.

KoHconbHbI meHeaxep ev3 ns coctaBa RubiRobotLib

B cocraB 6ubmuoreku RubiRobotLib BxomuT KoHCOMBHBIN MeHemkep-yTuiuTa ev3. 3T1o bash-
CKPUIIT, KOTOPBIN BO BPeMsl YCTAaHOBKU OMOMOTEKHM COBMECTHO HECKOJIBKUMU BCTIOMOTATeTbHBIMU
(dalinamMu kKomupyeTcsi B Karajor ~/bin U TemM caMbIM CT@HOBUTCSl [JOCTYIHBIM [Jis 3arycka.
Menemkep, ¢ momoupto ssh u kKpocckommuisitopa FreePascal, obecrieunBaeT TepMHHaNIbHBIN
poctyn K EV3, ynaneHHbIN 3amycK arOObIX KOMaH[, YIIpaB/sieT CKOPOCTHBIM KaHAjOM CBSI3H,
naposieM pgocryrna v IP-agpecom EV3, no3sosisieT KOMIWIMPOBaTb, KOIMPOBaTb M 3allyCKarb
rnporpaMmel Ha EV3.

Kparkasi moMo1iip 1o yTuanTe JOCTYyIHA 3aryckoM ev3 Ge3 mapameTpoB, pa3BepHyTasi MOMOIIb -
3amyckoM ev3 ¢ mapametpoMm help.

IIpumepsr:
[TprMepsI TIPUBeEHBI /17 CUTYalliH, KOTZla TeKYIIMM KaTaJoroM XOCTOBOTO KOMIThEOTepa SIBJISIeTCS
karasor examples 6ubmmoreku RubiRobot.

Kommuisiusi mpumepa btnl.pp, komupoBaHue M 3anmyck Ha EV3 mosyueHHOro HCIOHSIEMOTO
(aiina:

ev3 fpccprun btnl.pp

Komnuisitust mpumMepa btnl.pp v Konvposanue Ha EV3 nosnyueHHoro ucrnosHsiemoro ¢aiina:
ev3 fpccp btnl.pp

KomnnpoBanue u 3anyck Ha EV3 paHee ckoMnuIMpoBaHHOIO UCToHsemMoro ¢arina btnl:
ev3 cprun btni
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3anyck ucronHsieMoro (arna btnl, ¢pusnuecku pacrnonoxxeHHoro B Karasnore /home/robot Ha EV3,

0e3 Kakux-mub0 [UarHoCTUYeCKUX COOOIIeHNUH YTHTUTBI ev3:
ev3 silentrun btni

3aryck rpadrueckoro TepMrHasa ¢ nogkatoueHuemM K EV3:
ev3x shell

BriBoz, comep>KMMOTo oMallIHero KaTasora noJjib3oBaress robot Ha EV3:
ev3 shell 1s

Co6poc Bcex coegunennii ¢ EV3. ITone3Ho B pa3HbIX HEIITAaTHBIX CUTYaL[UsIX.
ev3 drop

[MoreiTKa 06HapyxuTh "moTepsiBimiics” EV3 B yokanbHOW cet. TpeOyeT maposib CHCTEMHOTO

aAMUHHCTparopa.
ev3 fix

[punyaurensHast ycraHoBka IP-agpeca EV3 (MokHO yBHeTh Ha guciiiee pobora). IlosesHo,
Korja poboT TmepecTaeT OTKIMKATbCsl M0 IITaTHOMYy uMeHM ev3dev.local u mombITKu ero

00HApYXHTH C MOMOIIIbI0 KoMaH 1 ev3 fix nmm ev3 ufix He pUBesH K ycrexy.
ev3 setip 10.42.0.33

Npadhmueckun meHemxep RubiRobotManager

I'padmuecknii meHemkep RubiRobotManager mnpezcraBisier coboii ucronmHseMbid daiin ais
Linux x86-64. RubiRobotManager, B oT/inuMe OT KOHCOJIbHOTO MeHe/)kepa, He BXOAUT B COCTaB
6ubmioreku RubiRobotLib u siBisieTcs camocCTOSITeNBHBIM TPOrPAMMHBIM TIPOAYKTOM. [lpu
ycTaHOBKe makeTa nporpaMMm RubiRobotCross rpaduueckuii MeHe[kep U €ro MCXOAHBIM KO[
KOMMUPYIOTC B IleJieBOM  Karajor  Oubmuoreku. [lo  ymMonuaHWio, 3TO  Karajor
~/RubiRobotCross/RubiRobotManager/ ISt caMoro MeHe/pKepa u
~/RubiRobotCross/RubiRobotManager/src/ A/ ucxogHoro koja. B ciydae ucrnonb3oBaHus Ha
XOCTOBOM KOMIIbIOTEpEe TIaTGOPMBI, OTIMUHONW OT X86-64, moTpebyeTcss TepeKOMITHISLIUS
MeHe/)Kepa C TmoMollbio ckpunta makeall.sh 13 karasora ucxogHOro KoJa MeHemkepa, C
MOC/IeAyIoLLel 3aMeHOM HCIO/THAeMOro (hariia MeHepKepa Ha ero akTyalbHYyI0 BepCHIO.

['paduueckuii MeHeZKep UMeeT COOCTBEHHYIO HyMepariuio BePCHUi ¥ HaXOAUTCS B 3aBUCUMOCTH OT
oripesienieHHOl Bepcun 6ubmiotekn RubiRobotLib. Hampumep, RubiRobotManager Bepcuu 0.1
TpeOyeT Ha/iMuWsi Ha XOCTOBOM KomrbioTepe Oubmoteku RubiRobot Bepcun 0.2.3 wmu Bblide.
MNauHblil (aKT HAJO YUMUTHIBATH TOJMBKO TPH pa3je/ibHON yCTAaHOBKE, TaK KaK B IITaTHOM
ycraHoBIiyKe RubiRobotCross cooTBeTcTBHe Bepcuii rapaHTHPOBaHHO COO/IOAETCSI.

Bonbliiass yacTh BO3MOXKHOCTEN rpadrueckoro MeHepkepa AyOaMpyeT ero KOHCO/IBHYH BepCHIO.
daktruyeckn, RubiRobotManager siBisieTcsi rpaduueckodl Ha/ACTPOMKOM Haj ev3, ¢ Habopom
JIOTIOJTHUTEe/TbHBIX BO3MOXKHOCTel. OZJHOM U3 HUX SIBJIsIeTCs BU3yaslbHbIN aHanu3arop noptoB EV3, c
BO3MO)XHOCTBIO YIIPaB/IeHUs1 PeKUMaMU U COCTOSIHMEM HEeKOTOPBIX YCTPOMCTB. JTa BO3MOXXKHOCTD B
Bepcun 0.1 MeHe[pkepa peasnM30oBaHa Ha IPOCTelllleM YpOBHe, paclivpeHue (DyHKI[MOHa/Ia
aHa/iM3aTopa 3arlaHUPOBaHO B MOC/IeIYIOIINX BepCUSIX MeHeZKepa.
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[Ipu 3arycke MeHe[pKep WHTErPUPYETCS WKOHKOH (#%) B 00/1aCTh yBeZOM/IEHMI TaHeJW 3ajau
(cucTemHBIN Tpeli) U NMepruoaUUecKu (pa3 B MOJICEKYH/Ibl) TIPOBepsieT Hajinuure nojkaoueHus EV3 k
kommbtoTepy. [Ipy obHapyxenun EV3 meHemkep curHaausvpyer o6 3TOM, MeHsisl LIBET MKOHKH
() ¥ mokaseiBasg BO BCIUIbIBaKOIeM cooOijennn [P-agpec EV3. AHajioruuHbiM 06pasom

MeHe/pKep CUI'Ha/IM3upyeT U o rortepe cBssu ¢ EV3.

[flenuok 10 WKOHKe MeHe[ykepa IIPUBOAUT K
OTKDBITUIO €ro OCHOBHOTO OKHa (M300pakeHue
cnpaBa). CopepxuMoe  BK/IAZIOK  MeHe[pkepa
TIOJIHOCTBIO JIOCTYITHO TOJIBKO TPU TOJK/IFOUEHUN K
EV3. B curyauuM, Korga TOAK/IOYEHHBIM U
MoyuuBILIMi KoppekTHbIi [P-anpec EV3 ocraetcs
HeJOCTYIIHBIM B MeHe[yKepe, CjeflyeT yKa3aTb
KOppeKTHbIN IP-afipec c romoliiibio KHOIKK " 3afaTh
IP-agpec EV3" Bkiagku "Ynpasnenue". Takxe,
€C/A JOCTYTTHO HeCcKOJIbKO pOoOOTOB OHOBPEMEHHO,
TaKOM T0/IX0/] TI03BOJISIET BEIOPATh OZIHOTO W3 HUX.

®ain Cripaeka

Ynpasnexue ‘KQMI‘II’IAS!LLMS! w sanyck | Bpaysep EV3 |

CJieBa.

AHHYNMpOBaThk BCe KaHaskl CBA3M ¢ EV3

MonyuuTs focTyn Kk EV3

KparHe
KaHasa

BuimosnTe komaray Ha EV3

Co3pnaTk 6ecnaponbHoe coeanHeHne

[ Co3aTb CKOPOCTHOM KaHan cBA3w c EV3 ‘

BonbmMHCTBO KOMaH/, BO BK/ajKax 'YrpaBieHue" U
"Komnuisitiust 1 3anmyck” (M3o00pakeHue cCripaBa) Tak
WIM MHaye 3alyCcKaloT B rpauueckoM TepMHHae
KOHCOJIbHBIM MeHeJpkep ev3, MO3TOMY pe3yJbTaT U3
JIeMICTBUI B 1IeJIOM He OTJIMYaeTCsi OT pe3y/bTaToB
paboTel yTHIUTHI ev3. BblzeneHue ABYX BKJIAZIOK
CBSI3aHO C Ha/JWuMeM [IByX TPy (YHKLMOHAIbHbIX
BO3MOXXHOCTeM yTwinThl ev3. IlepBas cBs3aHa C
aJMUHMCTpUpPOBaHUeM Mojk/Iouenus: Kk EV3, Bropas
- C KPOCCKOMIW/ISILIMEN, KOMUPOBAaHHWEM U 3allyCKOM
TIPUIOYKEHHUH Ha Oa3e 6ub/morekn RubiRobot.

B

®ann Cripaeka

€KW RUDIRODO, BepCHsl 0.1 BEE

EV3"

E

®ain CripaBka

Ynpaenexue ‘KnMI‘IIﬂﬂﬂLLVIﬂ W 3anycK ‘ bpaysep EV3 ‘

Mene ikep bubnuorekm RubiRobot, Bepcus 0-1 BEE

[ 3agats napons aocTyna k EV3 ‘

[ 3apate IP-agpec EV3 ‘

BHemHuii BHJ MeHemkepa C TOJK/IHOUEHHBIM K
komrbtoTepy EV3 MoXXHO yBU/IeTh Ha M300pakeHUU

OnemeHT "AHHY/IMpPOBAaTb BCe KaHaJbl

cBsi3u ¢ EV3" Bkiazku "YipassieHue" MoXKeT ObITb

rnosie3eH TIpyd 3daBUCAHHMK CKOPOCTHOTO
CBA3HU C p060TOM. K coxanenmuro, ,ananZ

Cl)aKT HEBO3MOXXHO OIIpeae/IMTb B aBTOMATH4Ye€CKOM

pexxuMe, TIO9TOMY TIpM  pe3KOM  3aMejjIeHUd
e KoMMYHUKalmii ¢ EV3 pekomeHzayeTcs HaXaTb Ha
3apats IP-appec EV3
= = 5Ty KHOIIKY.

®ann CnpaBKka

Ynpasnetue |KoMnunauua u 3anyck ‘ Bpaysep EV3 |

BuiGop daina UCXOAHOrO KoAa NporpaMMsl

I I

BuibpaTh
Komnuisiumsi, KomuposaHue v 3anyck Ha EV3: [ 3anycTuTh

Komnunauus v konuposaHue Ha EV3: [ 3anycTuTs

Komnunsuus ans EV3: [m‘

K M 3anyckK

o chauna Ha EV3

l ” [T Buopars H

3anycTuTs ‘

Bri6op ucnonusemoro dauna Ha EV3

I ” [T] Buibpats ”

3anyctuTb ‘

AHanu3arop MopToB [OCTYIIeH Ha BKJajke "bpaysep
(1300pakeHue

cieBa). UHdopmanus B

Yrpasnerne Komnunsums u sanyck | Bpaysep EV3 |

PaccTosHne fApkocTb

- 9L

O6opoThl

Haxatue

kS

False

Haxatve

3

False

4

Cron

MycTo
"~ ‘ B c

&

Mycto 06opoThI

D e ‘

174 85

aHamu3atope OOHOB/sieTcsi 3 pasa B CeKYHZY,
(bakTHUeCKd [IeMOHCTPUPYSl peasibHOe COCTOSIHHE
MOJK/TIOUEHHBIX K POOOTY BHEIIHHUX YCTPOMCTB.
[lenyok 10  KHOMKe  JaTyvka  LUKIMUeCKd
MepeK/IiouaeT ero peXuM, ec/id 3TO0 BO3MOXKHO
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(Haripumep, JaTuWK LiBeTa Tepek/ioyaeTcss Mexay pexumamu "fpkocts”, "OcBelleHHOCTb" U
"lIBeT", a [JaTUMK-KHOIIKA M [JaTUMK DACCTOSHUS He TOAJep)KHBalT MepPeK/toueHre DEKHMMOB).
[lem4ok 1o aBuUrarestto 0OHy/seT KOJMUeCTBO 060POTOB.

Ba)xHoli 0cOOEHHOCTBIO aHa/IM3aTopa TMOPTOB SIB/ISETCS OOKMPOBKA YIIPAaBIEeHHUs! yCTPOMCTBaMU,
eci Ha EV3 3anyijeHa gpyrast mporpaMMa Ha 6a3e 6ubmvoreku RubiRobotLib. B Takom ciyuae
aHa/IM3aToOp TIePeXO/IUT B PEXUM '"TOMBKO A/l uTeHUs1' W OOKUPYET BO3MOXKHOCTb M3MeHEeHUs
COCTOSIHUSI YCTPOMCTB, UTO TI03BOJISlET MWHHMMU3MPOBAaTh BMeIlaTebCTBO B PabOTy Apyrux
nporpamm. Eciu 3Toro okakeTcsi HeZOCTAaTOUHO, paboTy aHa/mM3aTopa BCeTzia MOYKHO TIPeKPaTUTh
kHonkor "Cron". AHanu3arop 3aBepluuT coefvHeHre ¢ EV3 u M3MeHUT HaJNMCh Ha KHOIKE CO
"Cron" Ha "Craprt". [IoBTOpHOE Ha)kaTve Ha KHOIKY CHOBA 3allyCTUT aHa/Iu3arop.

C TOuKM 3peHHUsl peanv3alVy, aHaA/JWU3aTOp IIOPTOB IMIpPeZCTaB/sieT €000 K/IMEeHT-CepBepHOe
npuiokeHue. CepBepoM SBJISIeTCSI IPOrpaMMa pview, UCXOJHBIM KOZi KOTOPOM JOCTYTIeH B Karajore
pview MeHepkepa. KiveHTOM - OT[e/IbHBIM NPOrpaMMHBIN NTOTOK MeHezpkepa. [Iporpamma pview
BCTPanBaeTCsl B MeHe/)Kep TIPY ero KOMITUJISILIMY, U TTPU HeoOX0AUMOCTU U3bIMAeTCsl, KOMUPYeTCs U
3amycKaeTcsi Ha poboTe ¢ momoIblo yTUnuThl ev3. [locse yero HauMHaeTcsl Tiepefaya JAaHHBIX
MeXKy CepBepoM W K/IMeHTOM I10 [ByHallpaB/IeHHOMY KaHasly CBfI3U CpeJCTBaMM CTaHJapTHOIO
BBOZIa-BbIBOZIA. TakuM  00pa3oM, HUKAaKMX  [JOINOJHUTENbHBIX  MEXaHHU3MOB  CETeBOr0
B3auMogencTBuss Mexay EV3 u MeHepkepoM He 3a[eMCTBYeTCS, UTO I103BOJIIeT SKOHOMMTH
BBIUKC/TUTE/IEHBIE PeCypPChl po0OoTa.
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Bo3moxHocTtu ononuortekn RubiRobotLib

MogroToBKa Koga 1 KOMNUASLMA NPOrpamMmbil.

Kak 0b110 CKa3aHO BbIIlIe, CYI[eCTBYeT Pa3/IMYHbIM WHCTPYMEHTapHWi /I/isi TIOATOTOBKH ITPOTPAMMBI.
CaMbIM yHHBepCa/IbHbIM, HE3aBUCHMbBIM OT XOCTOBOW OIEeparjuOHHOW CHUCTEeMbI, SIB/IseTCs Habop
KOHCOJIbHBIX TEKCTOBBIX pe/jakTopoB Ha camoM Omoke EV3: mcedit, nano, vim u 1. 1. B T0-Xe
BpeMsi 3TO caMblii Heyl0OHBIN HAabOp, C TOUKU 3peHHsl CKOPOCTH MOATOTOBKH MPOrPaMMbl, Ha/TMUKs
CTIPaBKH, aBTO/OTOJHEHUs KoZa, Opay3epa kofga M T.J. UacTHUHO, CUTYal[Mi0 MOKeT Y/IyYIlIUTh
ucronb3oBaHue pefakropa fp u3 cocraBa FreePascal, ofHako n3BecTHbIMU TpobneMaMy B HeM
SIBJIIIOTCS.  OTCYTCTBUE TIOAJEP)KKM PYCCKOIO Si3bIKa U CJIO)KHOCTb B  IlepBOHAuYalbHOM
KOH(UTYPHPOBaHUM.

[Tpy MCMoOMb30BaHUM KPOCCKOMITU/ISITOPA HAa XOCTOBOM KOMIIbIOTEDE TOSIB/ISIeTCS IOTIONTHUTE/IbHAsK
BO3MO)KHOCTb TPUMEHSITh KaK YHUBEpCasbHbIe, TaK U CIIeI[Ua/TU3UPOBaHHbIe rpaduyeckue Cpe/pl.
K miepBbIM MO)KHO OTHECTHU JIeTKOBeCHYI0 cpealy pa3paboTumka Geany, Ko BTOpbIM - cpeny Lazarus.

Bribop Geany noTpeOyeT ero HauaJbHOM HaCTPOWKHK Ha WCITIO/Nb30BaHUe YTH/INUTHI €V3, HalpuMep -
yCcTaHOBKY B 3HaueHUe "ev3fpccprun %f" Bropoli KomaH/pb! si3blka IporpaMMmypoBaHus Pascal st
CcOOpPKM M 3allycKa Mporpammbl (37eMeHT MeHIO "COopKa/YCTaHOBUTH KOMaH[bI COOpPKU'). ITO
T03BOJIUT Ha)KaTueM Kiasuilv F9 komriumvposars v 3anyckars Ha EV3 Tekyiiyto riporpaMmmy.

Camblii IIMPOKHM HabOp (YHKIIMOHATBHBIX BO3MOXKHOCTEH /ISl TIOJTOTOBKYU KOJZla TPe/[0CTaB/IsIeT
crielia/iM3upoBaHHast cpefia Lazarus. B Habope mpumepoB 6ubmorekn RubiRobotLib umeercs
TIOATOTOB/IEHHBbIM  11a0/IOH-TIPOEKT /T JaHHOM  cpeabl  (examples/lazarus/template.pas).
EquHCTBeHHBIM TpeboBaHueM ajis Lazarus SIBIS€TCS OTK/IHOUEHHe TOAEP)KKM OT/IafiuMKa, UTO
MO7IPOOHO OMKCaHO B Haya/IbHOM KOMMEHTapHH I1abIoHa.

Kondurypanuss ~ kpocckommmnsitopa  FreePascal — obecrieumBaer  MuHUMM3aLuiO — oObema
vcrojHsiemoro ¢akina. JTo c/iefaHo AJisg yBeIuueHus CKOpoCcTH KornvpoBaHus Ha EV3 u 3amycka
nporpaMMbl. OffHAaKO B TIporiecce pa3pabOTKU MOXKET TOTpPebOBaThCs TOMyYaTh MMOAPOOHYHO
WHPOPMAI[MI0 O BO3HUKAIOIIMX OmMOKax. [Ijii 3TOr0 MOXKHO TiepefiaBaTh KOMITUJISITOPY WM
yTUINUTE €ev3 OMLUI0 -gl, TO3BOJSIONIYI0 MPH BO3HUKHOBEHWH OLIMOKM BBIBOAWUTH UM (aiina,
dbyHKUMU/TIpoLielypbl U HOMep CTPOKM, I7le OHa Tpowu3oiiia. Hanpumep, riporpamma snsNXTT.pp
I cBoell paboThl TpebyeT HamMuue TMOJKIIOUEHHOTO K poboty aaruvka-kHorku NXT. B ero
OTCYTCTBUHM TIPOTPaMMa aBapUMHO 3aBepIIUT paboTy C BBIBOJOM COBepIIIeHHO HeMH(pOPMaTUBHOTO

COOOIIIeHHs], COMIPOBOXK/]AEMOT'0 3BYKOBBIM CHUTHAJIOM:
ev3fpccprun snsNXTT.pp

EAccessViolation: Access violation
$0004EB2C
$0004CE14
$00022670
$00008D90
Wcnonb3oBanue omniuu -gl gact Oosee MH(GOPMaTUBHBIN pe3y/bTaT, KOTOPbIi MO3BOIUT OTpe/|eUTh
CTPOKY, IZie TIpOU30ILIa ommobKa:
ev3fpccprun -gl snsNXTT.pp

EAccessViolation: Access violation
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$000505D4
$OOO4EBBC
$00024118
$00008D90 main, 1line 16 of snsSNXTT.pp

Tax>ke, MOXKHO TIOJTHOCTBIO TIePEKOMITH/IMPOBaTh BCE HCIIO/b3yeMble IPOrpaMMON MOZY/IN
OubmioTeky, J06aBUB OMUMIO -B, UTO MO3BOJIUT WCCIEAOBaThH BeCh HabOOpP BBI3OBOB IPOLIEAYD U
GbyHKUMHM, KOTOpBI mpuBen K oumbke. OfHAKO 3TO Ba)XHO, B OCHOBHOM, [yisi pa3pabOTUMKOB
OubmoTexu.

YKa3zaHHbIe OIIMKM MOKHO pa3MeCTUTh Ha TOCTOSHHOM OCHOBe B KOHQUrypanyoHHOM (aiie
FreePascal, 60 yka3ath B HaCTpoMKax npoekra Lazarus.

UHunuynanmnsayuua o6MenuoTekn

JTtobass RR-mporpamma, [0/KHa TIOJK/IFOUUTE KaK MUHAMYM MOJY/b Uev3 U TIepBbIM [lefiCTBHEM
BBI3BaTh TPOLeAyPy WHHUIManu3aiuu oubmmoreku ev3init(). VIckitoueHHueM SIB/ISIETCS CUTYaLWs,
KOT/la IPOTPaMMHUCT M3MEHSIeT 3HaueHWst HEKOTOPhIX 0a30BbIX TIEPEMEHHBIX [I/IsT TOHKOWM HAaCTPOWKH
BO3MOKHOCTeM OMOIMOTEKH, Mocje uero BbI3bIBaeT ev3init(). be3 mpegBapuTesHOrO BBI3OBA
ev3init() OO/MBIIMHCTBO OOpalleHu K KiaccaMm, oObekTaM U (QYHKIUSIM OuO/IHoTeKH Oyaer
3aBepLIaThCsl OIIMOKOM C aBapUMHBIM OCTaHOBOM Tporpammsl. IIITaTHbIN HabOp MaHUITY ISV TIPU
VWHUI[Ma/U3allMi  TIof[pa3yMeBaeT Co3/aHHe BCeX HeobXoAuMbIX 0O0bEeKTOB  OubMMOTeKH,
MOAK/IIOUeHHe K amnmapaTHbIM — YCTPOMCTBaM,  creldduYHas  HaCTpoWka  0OpabOTKH
WCKJTIOUMTE/bHBIX cuTyanuid U curdanoB OC Linux. B 3aBucumocTu ot criocoba BbI30Ba, ev3init
MOJKET MPOBECTU Psifl IOTIOTHUTETbHBIX MAaHUITY/ISLUH.

[Mporiegypa ev3init onvcaHa B uev3.pp CjieAyrOIyUM 00pa3oMm:
procedure ev3Init();
procedure ev3Init(signal:string);
procedure ev3Init(links:array of const);
procedure ev3Init(signal:string; links:array of const);

[TepBbIii BapuaHT TpOLeAypbl WHULMATU3UPYET OMOMMOTEeKy 6e3 KaKuX-TU00 IOTIOTHUTETBHBIX
MaHUMYJISLIAM.

Bropoii BapuaHT TM03BO/eT TIpU CTapTe IIpOrpaMMbl  TpOWrpaTb 3BYKOBOM  CHIHai,
3aKOJMpOBaHHbIM B CTpoKe signal. Mozaynb uev3 COZep)KUT 5 KOHCTAHTHBIX CTPOK C MMeHaMH
signall, ..., signal5, c 3ako/MpOBaHHBIMU KOPOTKUMH 3BYKOBBIMHM KOMIO3ULIUsMU. JIrobast U3 3THX
CTPOK KOTOPBIX MOXKeT ObITh 1epeziaHa B ev3init. Harpumep:
begin

ev3init(signal4);

end.

TpeTuil BapuaHT JjaeT BO3MOXXHOCTb 3aKpPeIUTh 3a OT[e/IbHbIMU [TOPTaMy KOHKPETHbIE YCTPONCTBa
Y BBITIOJIHUTh UX PEUHUIIMANN3ALIMI0, €C/TM OHU T0 KaKUM-TU00 TIpUUYMHAM He OOHapy>KeHbl WU/IH
HeBepHO WHUIMAM3UPOBaHbl. [laHHasi BO3MO)KHOCTh 0COOEHHO aKTya/bHa Ha poOOTOTEXHHUECKUX
COPEBHOBaHMSIX, TPaBUIa KOTOPBIX MOTYT 3arlpelrarh Jito0ble MaHUTY/ISALUK C POOOTOM T0C/Ie ero
BK/IFOUEHUsI TI0 OKOHUaHWM KapaHTWHa (Hampumep - TmipaBuia WRO u RRO). OpnHako mnpu
BKJTIOUEHUM POOOTa CyI[eCTBYeT BEPOSITHOCTh HEKOPPEKTHOTO OTPe/ie/IeHHsI OT/e/TbHBIX JaTUYMKOB U
nBuratesieid. IIpy HEBO3MOXXHOCTU TIPOrPAMMHOM WM affiapaTHON perHHULMaIv3aluu (Harpumep -
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OTK/TFOUEHWEM U TIOBTOPHBIM TIOZIK/IFOU€HHEM YCTPOMCTB), poOOT MPAaKTUYeCKH TapaHTHUPOBAHO He
CMOXXET pelluThb TOCTaB/leHHbIe Iepes] HUM 3aZlaud, UTO TIpMBeleT K MOpaKeHWI0 KOMaH[bl B
TeKyIllel NOTbITKe.
B wmaccuB links mpoueayp ev3init Jo/mDKHO OBITH TepejlaHO TIPOM3BOJILHOE KOIMYECTBO TIap
UIeHTU(UKaTOPOB MOPT-yCTPOMcTBO. Hampumep:
begin

ev3init([1, 'ev3color', '3"', 'ultra', 'outD', 'ev3MediumMotor', 'outA', '6onbwon']);

end.

B npuBeseHHom mnipuMepe 3a moptoM 1 (UKCHMpyeTCsl 1[BETOBOM [aTuMK, 3a IOpTOM 3 -
YIBTPa3BYKOBOH, 3a opToM D - cpeaHuii MOTOP, 3a TIOPTOM A - O0JIBIION MOTOD.

Ecmu npu  uHULManu3atmy  OubnvoTekn oOHapy)KuBaeTcs, UTO Tlepe/laHHbIi Habop He
COOTBETCTBYET TeKyllleMy Habopy TOAK/IIOUeHUH, mporenypa ev3init BRIBOAUT Ha aucruieii EV3
uHpopMaluio 00 omMbKe W TBITaeTCs pPeWHULIMAIU3UPOBaTh HEKOPPeKTHbIe YCTPOMCTBa,
COTIPOBOXK/Iasi TIPOLIeCC 3BYKOBBIMM CUTHAraMu. [1OTMBITKY peMHULIMAIM3aLUH OyyT MPOJO/KAThCS
JI0 Tex TIOp, TIOKa BCe yCTPOMCTBA He OyAyT KOPPEKTHO OripejiesieHbl, MO0 0 MPUHYIUTeTbHON
OCTAHOBKH IIPOrpaMMBl.

B Tabsnure HIKe MPUBOAUTCST HAOOP KOPPEKTHBIX MIeHTU(HUKATOPOB /I/IsI BCeX TIOPTOB U YCTPOWCTB
oubmuorekn Bepcuu 0.2.1 (pPerucTp CHMBOJIOB HeBa)KEH, CUMBOJIBI PYCCKOro andaBuTa - B
KoZMpoBKe utf8):

[TopT wnu ycTpoicTBO KoppekTHblie njjeHTh(UKaTopbl

[Topt 1 1'1""in1" 'port1’

[Toprt 2 2'2"'in2' 'port2’

[Topt 3 3'3"'in3' 'port3'

ITopt 4 4'4"'in4' 'port4’

ITopt A 5'A''outA' 'portA’

[TopT B 6 'B' 'outB' 'portB’

[Topt C 7 'C" 'outC' 'portC'

ITopt D 8 'D' 'outD' 'portD’

YnbTpa3ByKoBoOM JaTuuK pacctosinusg EV3 |'ev3ultra’ 'ultra’ 'yabrpa’

Hatuvk rupockona EV3 'ev3gyro' 'gyro' 'Tupo'

Hatuuk npera/ceeta EV3 'ev3color’ 'color’ 'Bet'

Hatunk-kHoTKa EV3 'ev3touch’ 'touch' 'kHormka'
WndpakpacHslii gatuvk EV3 'ev3infra’ 'infra’ 'ungpa’

Hatuuk-kHomnKa NXT 'nxttouch’ 'ntouch’ 'HKHoOTIKa'

bonbioii motop EV3 'ev3motor’ 'Imotor' 'largemotor' '60/b1110M'
Cpepnnuii motop EV3 'ev3mmotor’ 'mmotor’ 'mediummotor’ 'cpeaHuil’

YeTBepThIii BapUaHT WHUIMAIM3AIUY SB/ISIeTCSI KOMOWHAILMeH IBYX MpeAbIyIIHIX.
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PeXXuMbl cTapTa nporpamMmbil.

CymiectByer 3 pexuma 3amycka RR-mporpaMmbl, KOTOpble KOHTPOJUPYIOTCSI Habopom
NepeMeHHbIX, KOHCTAaHT Y TUIMOB JaHHbIX B mogysne uev3. KozoBble mmeHa peXuMoB: "Tepoit”
(koHcTaHTa rrHero), "I'paxxaanuH" (koHcTaHTa rrPatrial) u "3nogeli" (koHctaHTa rrHostile).

Pexxum "Tepoii" ucrosib3yeTcs Mo yMosidaHui0. B 3Tom pexume crapryromjasi RR-niporpamma
NIPUHYJWUTE/FHO 3aBepiiaeT paboTy paHee 3amymieHHbIX RR-mporpamm B pexxumax "Tepoit” u
"3nopeit", a Takke uHbopmupyer RR-miporpammel B pexkuMe "T'pakzaHUH" 0 CBOeM 3arycke. ITO
TI03BOJIsieT 3a0/I0KMPOBaTh BO3MOKHOCTh OJHOBPEMEHHOT'O BBITIO/IHEHHS OT/e/TbHbIX RR-Tiporpamm.
[7i1 KOpDpeKTHOTO WCTO/HeHUs1 OOJBIIMHCTBA TIPOrPaMM  JOCTaTOYHO WCII0/Ib30BaTh JIaHHbBIN
PEeXXUM.

B pexume "T'paxganuH" craptytoijas RR-mporpaMma mpuHYIUTETBHO 3aBepiiaeT paboTy paHee
3anyijeHHbIX RR-miporpamm B pexxume "3nogeii”, a Takke uH(opmupyeT RR-mporpammbl B
pexxumax "Tepoit" u "I'paxgaHuH"' O CBOeM 3amyckKe. JTOT DPEXUM TI03BO/ISIET 00€CIeunuTh
OZJHOBpPeMeHHOe BbIMoyiHeHWe OosbiiuHCTBa RR-mporpamm. [JaHHBIM peXUM HCTOIb3YeTCs
Harpumep, Tipu pabore RR-mporpaMmbl aHa/M3aTopa MOPTOB, M MO3BOJISET 3aIlyCKaTh aHA/IA3aTop
TIOPTOB OJHOBpeMeHHO ¢ RR-mporpammotii, peraroiieii OCHOBHYIO 3a/ady.

B pexxume "3mogeit" crapryroijas RR-miporpaMma NMpUHYUTENBHO 3aBepiiiaeT paboTy Bcex paHee
3anyujeHHbIX RR-mporpamm. OTOT peXXWM MO3BOJISIeET TapaHTUPOBaTh Ha/lWuWe TOJMbKO OJHOMU
BhIMO/HstOIIelcsi RR-mporpaMmbl B KaXKpli MOMEHT BpeMeHH. MokeT ObITb Tiofne3eH st
rapaHTMPOBAaHHOIO 3aBeplleHUs BCeX BbINMOMHAIMXCS RR-miporpamm.

Tekyiuii pe>xuM xpaHUTCs B riepeMeHHol defaultSelfStatus Mmomynst uev3d u MOXKeT OBITh M3MEHEH
[0 BbI30Ba ev3init(), Haripumep:
begin

defaultSelfStatus:=rrPatrial;

ev3init();

eHd .

Crtapt nporpamMmmbl.

[Tepexop B pabounii pexkuM RR-TporpamMmbl ompezienisieTcst TI0 JKeJITOMY BTy 1[BeTOMH/IUKAaTOPOB
6710ka B mpormvBKe ev3dev-jessie 1 opaH)KeBOMY - B HOBO# mpoiiBke ev3dev-stretch ot 2018-08-
06. Vi3ameHeHue 1]BeTa CBSI3aHO C TeéM, UTO TeKylllasi Bepcusi JpaiiBepa LIBeTOUH/UKAIMU B ev3dev-
stretch He mMopJep)KMBaeT YPOBHU SIDKOCTH U KaXKZbIA U3 LIBETOMHAWKATOPOB MOXKET HaXOAUTHCS
TONBKO B BBIK/IFOUEHHOM W/IM BK/IFOUEHHOM Ha MAaKCHMa/IbHOW SIPKOCTU YpoBHe. Pa3paboTumku
ev3dev 00el1jatOT UCIIPABUTH JIaHHYIO TIPo6IeMy B CrieAyrolieil BepCUH TIPOLIUBKY.

CTapT NMporpaMMsI B ssh-ceccun 3aHMMaeT MeHee CEeKYH/IbI, HO Tad->XKe CaMa#d IIporpdMma CTapTyeT

yepe3 BrickMan B Teuenuu 3-5 cekyHz. UToObl m30eXaTb 3THX TOTeph Ha POOOTOTEXHHUECKHX
COpEBHOBaHMsIX, PEKOMEH/[yeTCsl B Hauasie TIPOrpaMMbl YCTaHAB/MBAaTh O’KU/JaHHe Ha)KaTHsT KHOTIKU
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OnoKa WM BHeIIHeld KHOTIKM M 3allyCcKaTb poO0OTa Ha BBITIOJIHEHHWE KOHKYPCHOTO 3a/jaHusi He
3aIyCKOM NpOrpammebl, @ HaJKaTheM KHOTIKH.

[TepemenHass LedsOnStartup mMopyss uev3 TM03BOJisIeT OTK/IHOUUTH LIBETOBYH) WHAMKALMIO TPU
crapre RR-nporpammsl. [1s1s1 sToro LedsOnStartup cienyet npucBouts 3HaueHue false 0 BbI3oBa
ev3init(). 3To MoXXeT OBITh TI0/IE3HBIM TIPU OIHOBPEMEHHOM paboTe Heckoibkux RR-mporpamm Ha
EV3, a Takke mpu ucronb3oBaHuu AucTpubyrthBa ev3dev-stretch, B kotopom BrickMan mpu
3amycke Jir000OM TporpaMMbl M 0 OKOHYaHWsS ee paboOThl  00ecrieurMBaeT MHIaHHe
L[BETOMH/IMKaTOpaMH, (pakThuecKu JyOmipysi BETOMHAMKALMIO IITaTHOW NpoimBKu EV3.

Hauvnast ¢ Bepcun 0.2.1 OubnvoTeku, rmporpaMma B COCTOSIHUM CaMOCTOSITE/IEHO PeCcTapToBaTh
JATUMKA U MOTODBI, KOTOpble He ObLTM KOPPEKTHO WHUWILMAJIM3UPOBAHBI MpHU cTapte pobora. B
IITaTHOM CUTyalluM T[I0Tepb BpPEMEHM Ha yKa3aHHble [eWCTBUS HeT, OJHAK0 B CJydae
HeoOXOJUMOCTH pecTapTa BHEIIHUX YCTPOMCTB, poOOT MOXKeT MOTPaTUTh [0 5 AOTOJHUTENbHBIX
CeKyH/| Ha yKa3aHHbIe JlelicTBUsl. B /obom ciydae, Takve motepu Oosiee MpeariouTUTENBHBI, UeM
HEBBITNOJHEHYe TI0CTaB/IeHHOW 3a/jauu.

LLitaTHOE 1 NPUHYAUTENbHOE 3aBeplUeHne paboThbl
nporpamMmbil.

[Tpu HeoOxoauMocCTH, Jtobass TiporpaMMa Ha 6asze 6OubGmvoTeku RubiRobotLib mokeT ObITH
TIPUHY/IWUTE/ILHO OCTaHOBJIEHA [JIUTeNbHBIM Ha)katheM Ha KHONMKYy BACK. 3To BepHO Kak Ipu
3amycke Ha Onoke uepe3 BrickMan, Tak u, HauvHas c Bepcuu 0.2.1 OGuOMMOTEKH, MpU 3amycKe
nporpamMmsbl B ssh-ceccun. B mocneqHeM ciyuyae MpUHYAUTeNbHAsi OCTAHOBKA MPOUCXOAUT TaKiKe
TIpU 3aKPLITUM OKHAa TepMuHasa c ssh-ceccueii, Hakatun komObuHanmii "Ctrl-C" wmm "Ctrl-\". K
Co)KasieHuto, B HOBOW BepcuHU TIPolMBKU ev3dev-stretch ocTaHOBKa IrporpamMMbl MpH 3arycke ee
yepe3 BrickMan mnpoucxogut HemejjseHHO MO Haxkatuto Ha KHOmKy BACK, urto 3arpyaHsieT
00paboTKy ZaHHOM KHOMKH B IIpOTpamMme.

[Tpu mITaTHOM 3aBepilieHHUH PabOoThI TPOTPaMMBbI JaTUMKK U MOTOPBI, a TaKKe BCe ToficucTeMbl EV3
TIPUBOZATCSI B COCTOSIHME [0 yMOMYaHWI0. B mofaBssitomeM  OONBLIIMHCTBE — CydaeB
TIPUHY/AWUTEILHOM OCTAaHOBKHW WM BO3HUKHOBEHHS MPOrPaMMHBIX MCK/TFOUEHUM OUO/IMOTeKa Takxke
npuBoauT EV3 B cocTosiHue mo ymomuaHuto. OffHaKo, eC/v TpepbIBaHUe MPOTPaMMBbI 110 KaKUM-
mubo mpuuMHaM He ObUIO 0OpaboraHo OMOMMOTEKOH (HampuMep - TIOJyuyeHHe IPOrpaMMOi
HerepexBaTbiBaeMoro curHajsa SIGKILL, BO3HMKHOBeHUe arrapaTHbIX WX HelpejyCMOTPEHHBIX
OMO/IMOTEKON TPOTrpaMMHBIX OIIMOOK), BO3MOXXHBI CHUTyal[iH, KOrja po0OT, B OTCYTCTBUM
NpOrpaMMbl, TIPOJIO/DKAeT BBITIO/HATL 3alyllleHHble TIPOrpaMMOM B aCUHXPOHHOM DPeXXHMe
JIeVCTBUS U COXPaHsIeT HellITaTHOe COCTOsSIHUe JaTYMKOB, LIBeTOMH/AMKALIMK Osi0Ka U T. /. Haripumep,
MOTOpPBI MOTYT TIPOZO/DKaThb BpallleHWe, 3BYKOBOM (haiil - TPOWUTPBIBATHCS, [BETOMH/IUKATODHI
rOpeTh JKeJIThIM I[JBeTOM U T. TI.

[Tpocretfitiiee pelieHre AAHHOW MPOOIEMBI - 3aMyCTUTh JIIOOOM MpPUMep W3 COoCTaBa OUMOIMOTEKH
RubiRobotLib 1 Hemef1eHHO ero npepBaTh IITaTHBIMU CPeJCTBaMHU.

Bonee s¢ddektriBHOEe pereHue - ucronb3oBath nporpammy IrKill.pp w3 Habopa npumepoB
6ubmmoreku RubiRobotLib:
{

FapaHTMpoBaHHOE 3aBeplleHne BCexX 3anyleHHbIX
paHee nporpamvm (rrKill.pp)
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}

program rrKill,;

uses uev3;

begin
defaultSelfStatus:=rrHostile;
ev3init();

end.

Cy1iecTBytoT U Oosiee KapAWHajbHbIE CIIOCOOBI: (hHM3MUYeCcKoe OTK/IHOUeHHe BHEIIHUX yCTPOMCTB,
BBIK/TIOUeHHe 0/I0Ka, U3bATHE aKKyMYJ/ISITOPA.

Moaynu 6uGnnoTeKkn

Mopynu 6ub/IMOTeKH MOXXHO YC/IOBHO pa3fie/iuTh Ha 3 UacTH:
1. Ba3oBbIii MoAy/ b uev3.
Cogepxut (GYHKIWIO WHUIManu3anuu 6ubmvoreku ev3lnit, ocHoBHOUM kiacc TEv3, o0bekT ev3,

CpeACTBa yIIpaB/I€HUA DEXXUMdAMU CTapTd RR—HpOFpaMMbI, HeCKOJIBKO MaKpOOHPEAEHeHHﬁ.

2. Moayu noaaep XKH 7 ocCHOBHBIX noacucrem EV3.

Mopaynb OmnucaHue
rubiroScreen O6pabotka aucruies EV3
rubiroSound O6pabotka ayavo-cucrembl EV3
rubiroLeds OO6paboTka 11BeToBOM MHAUKalu EV3
rubiroButtons O6paboTka kHOTOK EV3
rubiroMotors O6pabotka aBuraresneit EV3
rubiroSensors O6pabotka gaTunkoB EV3
rubiroBattery O6paboTka ucTouHKKa muTanus EV3

3. Bcnomorare/ibHbIE MOAY/IH

Mopaynb Omnucanue

uev3devices HuskoypoBHeBast MoAAep>KKa TMOAK/TF0YaeMbIX
YCTPOMCTB.

uev3sysfs HuskoypoBHeBOe uTeHMWe-3alMChb [JaHHBIX [ Sysfs-
(hatinos

uev3fb, uev3freetype, uev3ftfont, Hu3koypoBHeBast Tiojjiep>kKa JAUCTIIes

uev3image

uev3const, uev3func, uev3utf8 OO1ieynioTpeOuTeNlbHbIe  KOHCTAHTBI,  TIepEMeHHbIE,
dyHKUMU

fontEnMono.pp, fontEnSans.pp, [Toaseprkka BCTpauBaeMbIX LIPU(TOB.

fontEnSerif.pp, fontRuMono.pp,

fontRuSans.pp, fontRuSerif.pp,

fontstore.pp, pseudolresources
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MepekoMmnunauuAa moaynen onénnoTekn

[TepeKOMITU/ISITIMSL. MOAY/iel OMOTMOTEKM MOXKeT OBbITh TOJIe3HOM NMPU M3MEHEeHWM HMCXOJHOTO Koja
6ubmoTeKy, MpU CMeHe BEPCHMH KOMITWISTOpPA U T. M. [lepeKOMIIALMS TPOU3BOAUTCS 3aIlyCKOM
ckpunrta makeall.sh, pacrionoykeHHoro B Katasiore Mozyseii GUOIHOTEKH.

Mogynb uev3 cofiep>XUT HeCKOJIBKO I0JIe3HbIX MaKpooIlpe/ie/leH!H, U3MeHeHHe COCTOSIHUS KOTOPBIX
BCTYTHUT B CHJTy TIOC/Ie TIepeKOMITU/ISILINY OUOIMOTeKu:

MakpoonpegeneHue onucaHue

EV3DisplayUse OnpepenseT, O6ypeT-nn MoAyAb NOAAEpXKU aucnnes rubiroScreen
(oTK4YEHO Mo nogkmo4aTbCA asToMaTW4ecKu. Moaynb [OCTATOYHO T[POMO3AKUWA, U
yMOI4YaHMo) ero OTK/l4YeHMe no3BONAeT 3HauuTesibHO (40 2-X pa3) CcokpaTuTb

pasmep ucnosHAemoro danna nporpaMMm, KOTOpble He WCNOoAb3YT
aucnneir EV3. Ecam  Mogynb  OTK/IWYEH, TO BO3MOXHbIE  OWWOKMK
uHUUManmnsaymm YycTponcTB OyAyT BbLIBOAMTLCA B CTaHAapTHbIA MNOTOK
ownbok. Ecnum wmogynb  nNoagKNw4veH, TO Te-xe owubkm  oyayT
BbIBOAUTBLCS Ha rpaduyeckuini gucnnei.

EV3SoundUse OnpepgenseT, OygeT-nn  aypamo-moAaynb rubiroSound nogknwyvaTbecs
(BKNKOYEHO MO aBTOoMaTuyeckun. Ecnm  Moaynb  OTK/YEH, TO CUrHaaM3aums o
YMOTHaHMIO) BO3MOXHbIX  OWMGKAxX WAWM  CWUrHanel cTapTa nporpavMvsel  6yayT

peann3oBaHbl  MPSAMbIM  BbI3OBOM  BHEWHENW  ayAno-MNporpavmb. B

NPOTUBHOM criydae, pf[NAA Tex-Xxe Luenein O6yaeT UCNoNb30BaH 0O0LEKT
ev3sound mogynsa rubiroSound.

EV3LedsUse Onpegenser, éygeT-nm  Moaynb  UBETOUHAMKauMn rubirolLeds

(BKNKOYEHO MO noagkawyaTbCca aBToMaTudeckun. EcAu mogynb OTKAKYEH, TO GYyHKUUK

YMOTHaHMI0 ) oxugaHma He OyayT curHanmsvposaTb O ¢akTe CBOell paboTe
MU aHMeM LBETOMHANKATOPOB. JOnONHNTENBHO, ecnu MOoAY/ b
NPUHYANTENBHO He NOAK/OUYNTb B OCHOBHOIA nporpamme,
uBeTonHaAnKaums 3anyweHHom RR-nporpammsl Takxe oygeT
OTCyTCTBOBaTh.

EV3ButtonsUse OnpepenseT, O6yaeT-nn MoAy/Ab NOAAEPXKU KHOMOK rubiroButtons

(BK/lOMEHO NO noAkAw4yaTbCcsa aBToOMaTMYeCKu. Ecnm mMoAynb OTK/WYEH, TO nporpamma

YMOTHAHMI0 ) He 6yaeT 3aBepwaTb CBOW paboTy Mpu ANUTENIbLHOM HaxaTuu KaBuwu
BACK.

OTCyTCTBME aBTOMAaTMYeCKOrO TMOAK/IIOUEHUs] He 3arpeljaeT MPUHYAWUTENbHOIO MOAK/II0YEHUS
yKa3aHHBIX MOJy/Ield B OCHOBHOM IIpOrpammMe.

OCOOEeHHOCTMU KJ/1acCOB OMONMNOTEeKU

OC00eHHOCTBIO K/IacCOB OMOMMOTEKH SB/ISETCS TO, UTO OOJBIIMHCTBO METOJOB B KauecTBe
pe3ysibTaTa BO3BpalllaeT CCbUIKY Ha TeKYH[UH OOBEKT. OTO T03BO/SET OCYL[ECTBIISATh
TI0C/IeZIoBaTe/IbHbIN BbI30B METOZIOB 00BeKTa 6e3 MOBTOPHOTO yKa3aHus o0bekTa. Hanprmep:

{$mode objfpc}
uses uev3, rubiroMotors;
var LM: TEv3LargeMotor;
begin

ev3init();
LM:=TEv3LargeMotor.Create,
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LM.setHowStop('cTon').run(100) .wait();

end.

Ipyroii 0coOEHHOCTRIO SIBJISIETCSI MUCTIO/Ib30BaHKMe THIA variant [jist OOMBIIMHCTBA MMapaMeTpPOB U
TIOBCeMeCTHasi Teperpy3ka MeTO/IOB K/IacCOB. JTO TO3BOJsSieT MCIOMb30BaTh OfHO W TO-Ke UMS
MeTO/la, HO C pa3HbIMHM TWUIAMH U KOJMYECTBOM TlapaMeTpoB, UTO (HaKTHUECKU TPUOIIKaeT
BO3MO)XHOCTU OUOMMOTEKM K BO3MOXKHOCTSIM HWHTEPIIPETUPYEMBIX SI3bIKOB C JUHaMHUeCKOU

TUNU3aLUeHn.

MpeponpepeneHHble 00 HEKTDI

[TpemonpezeneHHble OOBEKTHI CO3JAFOTCS BBI30BOM TIpolieAypbl ev3init() w3 momaynas uev3.
Haunbosiee BakHbIe U3 HUX TIEPEUHC/IEHBI B TaO/IUIe HUAXKE:

O0BeKT

Kiacc

Mogaynb

Kparkoe onucanue

ev3

TEv3

uev3

Mo)eT HCIOb30BaThCs AJIi OXKUJAHWS BO3HUKHOBEHMUS
cobbITMii Ha [pyrux oObekrax. IlogmepxuBaer g0 10
TatimepoB. TIpuKIagHBIM TIPOrPAaMMUCTOM TIPUMEHSIETCS B
OCHOBHOM /I/Is yTipaBjieHusl TaiiMepamu. HeobxoauMocCTh B
CO3/IaHUU APYTHX IK3eMIUISIPOB OTCYTCTBYeT.

ev3buttons

TEv3Buttons

rubiroButtons

ObGecnieuriBaeT 00pabotky kHomok EV3. Wcrnonb3yercs
MoBCceMeCcTHO. HeoOXoouMOCTb B CO3@HUM  [IPYTUX
9K3eMIUISIDOB OTCYTCTBYET.

ev3leds

TEv3Leds

rubiroLeds

Ob6ecreurBaeT 06paboTKy  L[BETOMHAVKAIIUK EV3.
HWcnonb3yercsi moBcemecTHO. HeobxoAUMOCTh B CO3/aHUU
JPYTHX 3K3eMIUIIPOB OTCYTCTBYET.

ev3screen

TEv3Screen

rubiroScreen

ObGecnieuriBaetT 06pabotky aucries EV3 B rpaduyeckom
pexume. Vcmosb3yeTcss moBceMecTHO. HeoOXomgUMOCTh B
CO3/IaHUH JPYTUX FK3EMIUISIPOB OTCYTCTBYET.

ev3sound

TEv3Sound

rubiroSound

ObecrieunBaeT TOAJepKKy ayauo EV3. UWcnomb3yercs
noBceMecTHO. HeoOxXoguMocTb B CO37jaHUM  [[PYTUX
9K3eMIIIPOB OTCYTCTBYeT.

ev3battery

TEv3Battery

rubiroBattery

OOGecrieuriBaeT TIOAJEP)KKY HWCTOYHMKA muTaHus  EV3.
Ucnonb3yercst pefko. HeobXoqMMOCTh B CO3JaHUM JIPYTHX
9K3eMIUISIPOB OTCYTCTBYET.

ev3DeviceFactory

TEv3DeviceFactory

uev3devices

@abpuka ycrpoiictB. ObecreunBaeT  WHULMATU3ALHIO
YCTPOWCTB W XpaHUT HabOp TOAK/IIOUEHHBIX YCTPOMWCTB.
ABTOMaTHUeCKH 00OHOBIsIETCS: TpU TIOTTBITKE
VHULIMA/TN3MPOBaTh HOBOE YCTPOMCTBO, TIPH  TIOTIBITKE
oOpairieHUsi K OTK/INOUEHHOMY YCTpoMcTBy. B mociegnem
CJlyyae OCYIIeCTB/IsIET HeCKOBKO TIOMBITOK OOHOB/IEHHUSI CO
3BYKOBOMW U L[BETOBOW MHAMKAL[MeN. AKTUBHO HCIIOb3yeTCs
[J1s1 BHYTPEHHHUX LieJiell, He0OXOUMOCTb I0CTYTIa K OObeKTy
V3BHE BO3HUKaeT KpaiiHe PeJKo.

Knaccbl nogkntoyaeMbIX YCTPOWCTB

Knacc

Mopaynb

Kparkoe onucanue

TEv3InfraSensor

rubiroSensors

Wudpakpacueiii gatumk (ko 45509). TIo3BosisieT ompenessiTe pacCTosiHUE [0
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Knacc

Mopynab

KpaTxoe onmucaHue

npensATcTBU (A0 npuMepHo 70 cM), HarpaB/ieHHe U pacCTOsIHUE [10 Masika (Ko7,
45508), Habop Ha)XXaThIX KHOTMOK Ha Masike. Oriepaliiy Ha Masike TTPOBOJSTCS C
yueToM BEIOPaHHOTO KaHasa CBSI3U.

TEv3GyroSensor

rubiroSensors

I'mpockonmueckuii fatuuk (kog 45505). [To3BossieT ompefeiuTb CKOPOCTb U
HarpaB/ieHHe TPU /IBI)KEHWH B TOPU30HTA/IBHOM TJIOCKOCTH, CKOPOCTb M YTOJ
HakJ/IOHa.

TEv3UltraSensor

rubiroSensors

YneTpa3BykoBoil fjaTuMk (kof, 45504). ITo3BosisieT omnpefiesisiTb pacCTOsSIHUE [0
TIPeNSITCTBUS B MW/IMMeTpax, CaHTHUMeTpaxX, MeTpax; OlLleHMBaTb Ha/luuue
IIyMOB OT [JpYTMX [arTuuKoB; IIO/MydaTb JaHHble cpa3y, Ju00 O0XuAaTh
V3MeHUBILIerocs: 3HadeHus. lIITaTHO TmOAJep)KUBaeT PEKUM ITOCTOSTHHOTO
HeIpepbIBHOTO OIpe/ie/ieHNs] pacCTOsIHKS. JKCIIepUMeHTa/IbHO T0Aep>KHBaeT
PEXUM OJHOPAa30BOrO OIpeje/ieHUs] pacCTosHUS (He peKOMeHJyeTcs K
WCI0/Ib30BaHUI0)

TEv3ColorSensor

rubiroSensors

Hatuvk 1Beta/cBeTa (kof 45506). Tlopjep)kvBaeT peXUMbl OIpejeeHust
LiBeTa, ompefeneHusi cocraBmsoumx IBera (RGB), ompezeneHusi ypoBHs
OTPa)KEHHOTO CBeTa U OIpeJe/ieHUsi OcBellleHHOCTH. [Io3BossieT mMosyuarhb
JlAaHHBIE Cpa3y, MO0 0XKKU/AaTh U3MEHHUBIIIETOCS 3HAUEHUSI

TEv3TouchSensor

rubiroSensors

Hatuvk kacanusi (kog 45507). [To3BossieT orpefieUTh TeKylllee COCTOsSIHHE
KHOTIKH, TI03BOJISIeT OXKU/IaTh Ha’KaTUsl, OTXKATHS U L[e/TuKa.

TNXTTouchSensor

rubiroSensors

Hatuuk kacanus (kop 9843). Ilo3BosisieT OmpefeuTb TeKylljee COCTOSHUe
KHOIIKH, [103BOJIsIeT OKUAATh HaXKaTHsl, OT>KaTHs U 1jeJTuKa.

TEv3MediumMotor

rubiroMotors

Cpepnuii Motop (ko 45503). Ilo3BonsieT 3amyckaTte MOTOpP C OCTaHOBKOH I10
HCTeYeHNH BPeMeHH, TI0 ZOCTHKeHHIO KOMMuecTBa 060pPOTOB WM TPaflycoB, a
Takke Oe3 orpaHUYeHMH. [laeT BO3MOXHOCTE peBepca. Ilepe[ 3aycKoM U npu
3aIycKe T103BOJIsIeT YKasaTb CKOPOCTb U OJUH U3 Tpex CIIoCcoO0B OCTaHOBKH, a
TaKKe B J/000M MOMEHT BpeMeHHM IOJyYWTb 3TH JaHHble. Ilo3BossieT
OTIpeZIeIUTh TEKYIYI0 CKOPOCTh U TIO3ULIMIO, JK/IaTh 0CTAHOBKHM MOTOpA.

TEv3LargeMotor

rubiroMotors

Bonbiioit motop (koj 45502). Bo3MOXKHOCTM SKBHBAaleHTHBI CpeJHEMY
MOTODY.

TEv3Rule

rubiroMotors

PyneBoe ympaBnenue. Ilo3BossieT WCIONB30BaTh OJHOBPEMEHHO TIapy
GonbIIMX MOTOPOB. I103BOJISIET 3alyCKaTh MOTOPBI C OXKH/JAHHEM OCTAaHOBKH
M0 [0 JOCTIKEHHI0 KoluuecTBa 0OOpOTOB WM rpazycoB. IlosBosser
3aIyCcKaTh MOTOPHI 03 O’KK/IaHUsI C OCTAaHOBKOH 110 NUCTeUeHNH BpeMeHU. [laeT
BO3MO)KHOCTL peBepca. Ilepes 3amycKoM U TP 3amycke IT03BOJISIET YKa3aTh
CKOPOCTb U OJWH U3 TPeX CrocobOB OCTAHOBKHU, a Takke B /000K MOMeHT
BpeMeHH TIO/TyUHThb 3TH aHHbIe. [T03B0/IsieT OMpee T TeKYIYI0 CKOPOCTh U
TIO3ULIMIO, JKJaTh OCTAaHOBKH MOTODOB.

OO0mue CBOMCTBA KJIACCOB YCTPOWCTB

Cpeau obOmux [y BCeX K/acCOB YCTPOMCTB CBOMCTB Cjie[yeT BBIJIe/IUTh JIOTUYeCKOe CBOWCTBO
Connected 1 cBoICTBO miepeuriciumMoro tuma Port.

CroiictBo Connected siBfsieTCsi YHHUBepCaabHBIM CIIOCOOOM oOTpesiesieH|s1 BaJUAHOCTA OObeKTa.
OHo BO3BpalllaeT true TOJBKO B C/yyae, eC/Id OOBEKT KOPPEKTHO TOJK/IIOUEH K aKTUBHOMY B
HACTOSILI[UM MOMEHT (U3HUeCKOMY yCTPOMCTBY. Bo Bcex oCTanbHBIX C/Iydasix, B TOM UHC/Ie U TPH
HeyJauHOlM MHUIMau3aln 06bekta, Mmeto Connected Bo3Bpairiaer false.

CgotictBo Port Bo3BpailiaeT nopT, K KOTOPOMY TMOJK/IF0UEHO (pU3NYeCcKoe YCTPOMCTBO, CBSI3aHHOE C
TeKyI[UM 00beKTOM. [IprBezieHre MO/yueHHOTO 3HAUEeHUs K 11eJIOUMC/IEHHOMY TUITy (HaripyuMep, C
nomol1ipi0 GyHKIMU ord) maet uuciao ot 1 g0 4 Ajs AaTYMKOB, OT 5 710 8 - Ayist MoTOpoB, 0 - 1ipu
HEeBa/IUZHOCTH 0OBEKTa.
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CpepcTtBa goctyna K o6 bektam, MeToAbl MHULUann3aumu
YCTPOWCTB.

Hoctym K o0beKTaM TOAK/II0YaeMbIX YCTPOUCTB (MOTOpaM W JlaTuMKaMm, PY/eBOMY YIIDaB/IeHHUIO)
peanu3yercsi [JByMs criocobamu: KjaaccM4ecKMM U (YHKIMOHAMbHBIM. Kaxzapii criocob
Mo/ iep>kKUBaeT 10 /IBa METO/a MHULMAIU3aLUU YCTPOMCTB - (PUKCMPOBAaHHBIM 1 JUHAMHUYECKUH.

OO6BeKTbl TOJK/IHOUaeMbIX YCTPOWMCTB  MOTYT CO3[aBaTbCsi, 00pabaThiBaTbCs M YHUUTOXKAThCS
NPOrPaMMUCTOM  INTATHBIMKA  (K/IAaCCHYeCKMMHM) CpPe/iICTBaMU  O00BEKTHO-OPHEHTUPOBAHHOTO
nporpaMMrpoBaHusl. KaKzplli KjlacC yCTPOWMCTB COZEPXKUT [iBa KOHCTPYKTOpA [Jisl TOAJepP>KKH
(bMKCMPOBAHHOTO M [JUHAMUYECKOTO MeTO/I0B MHUL{MA/IM3aL{1H.

dukcupoBaHHBIN MeTO/, Ipe/nosaraeT co3faHue obbeKkTa ycTpoicTBa KOHCTpyKTOopoM Create C
OJHUM IapameTpoM (HOMepoM Iopra). [Ipm 3TOM IPOM3BOAMTCA IOMNBITKA WHULIMATA3ALMA
YCTPOMCTBA 110 YKa3aHHOMY MOPTY (B C/lyyae Heyzjaud KOHCTPYKTOP BepHeT nil).

JuHaMuuecKuil MeTo/| UCTob3yeT KOHCTPYKTOp Create 6e3 rnapametpa. [Ipu 3ToM Tpou3BOgUTCS
TIOTBITKA MHHULMA/M3al[iM YCTPOMCTBA 3asiB/IeHHOTO TWUIA Ha JioOoM TopTy (B C/lyuae HeyJauu
KOHCTPYKTOp BepHeT nil). ITowck ycTpoiicTBa MPOM3BOAUTCS OT MeEHbILEro HOMepa IOpTa K
Gonbiiemy. Ilpy  HaMWuMM  HECKOJBKMX ~ YCTPOMCTB TIPUOPUTET  OTJAeTcs paHee  He
VHULMa/TIA3UPOBaHHbIM. J[IMHaMUYeCKUM MeTOZ, IT03BOJIsieT MHULMAIN3UPOBaTh YCTPOMCTBA TOJIBKO
nocsefioBaresibHO, 6e3 BO3MO)KHOCTH /IOCTYyIa K YCTPOMCTBaM Ha CTapLIMX MOpTax paHee, yeM K
YCTPOMCTBAM Ha M/IaJjIIMX NOPTax.

B npuBesieHHOM HbKe TIpUMepe MpeAro/araeTcsi, YTO K KOHTPOJIIePY TMOJK/IFOUeHbI /IBa JAaTuMKa-
KHOMKU, K 1 1 4 mopTam.

®UKCUPOBaHHBIM  MeTO[, MHUI[MaAu3aluy | JInHaMuueCKU MeTo, MHULIMA/IU3al[ii YCTPONCTB
YCTPOUCTB.
{$mode objfpc} {$mode objfpc}
uses uev3, rubiroSensors; uses uev3, rubiroSensors;
var ti1, t4: TEv3TouchSensor; var tOne, tTwo: TEv3TouchSensor;
begin begin
ev3Init(); ev3Init();
// vnHUUManunsauma gatymKa- KHOMKK // MHULUMann3aumsa nepBoro AaTuyuKa-KHOMKHK,
// Ha nepBOM MOpPTYy // no ¢akTy - Ha NepBOM MOPTY
t1:=TEv3TouchSensor.Create(1); tOne:=TEv3TouchSensor.Create;
// vHAUManusaumsa gaTyuKa-KHOMKK // WHWUMann3aums BTOPOro gaTuyuKa-KHOMKH,
// Ha 4eTBEepTOM MOpPTYy // no ¢akTy - Ha 4eTBEpTOM MOpPTYy
t4:=TEv3TouchSensor.Create(4); tTwo:=TEv3TouchSensor.Create;
tl.free; tOne.free;
t4.free; tTwo.free;
end. end.

Cyl1iecTByeT a/lbTePHaTUBHBIN ((PyHKIMOHAIBHBIN) CIIOCO0 ZI0CTyTa K 00BEKTaM TOAK/II0UaeMbIX
YCTPOWCTB, C TIOMOI[LIO CTeldanbHbIX (YHKLWN, KOTOpble OOBSIB/IEHBI [/ KaXKZOro Kiacca
yCTpoicTB. OYHKI[UH aBTOMATHUECKH CO3/Ial0T He0OX0quMble 00BEKThI TIPY MEPBOM OOpaIlleH|uH U
BO3BpAII[AlOT UX B KauecTBe pe3ynbTara. Co3maHHbie 00BeKThl COXPAHSIOTCS B OTIePaTUBHOM MaMSITH
U TIpY TIOC/IeAYIONINX 00pallieHussx BO3BPAIIlaloTCsl 0e3 TMOMbITKU MOBTOPHOTO co3zaHus. Kak v B
K/IaCCUYeCKOM Criocobe, MoAep>XKUBarOTCsl (PMKCUPOBAaHHBIA M JUHAMWYECKUM METO/bI CO3/IaHUs
00bekToB. [Tpy (PUKCHPOBAaHHOM METOJie B COOTBETCTBYIOIYIO (DYHKI[HIO TIepe/iaeTCsl HOMep TopTa.
vHaMuyecKuii MeTO/| TIpe/irosiaraeT UCTob30BaHHe "HOMepHBIX' (DYHKIUM, KOTOPbIX 00bsBIEHO
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yeTblpe [/ KaKJOro yCTPOMCTBAa W JiBe - [/ py/7eBoro yrpasieHUd. Kpome 3Ttoro, QyHKLus
(bMKCMpOBaHHOTO MeToJa TpU BbI3oBe Oe3 rapameTpa SIB/ISIeTCS MCEBAOHUMOM I1epBON (QyHKIMU
JVHaMUUecKoro Metofa. [JuHamuueckuii MeTo[, (yHKLMOHANIBLHOTO criocoba /0CTyma To3BojsieT
oOpalaTbCs K yCTPOMCTBaM B JIF000M TOPSIZIKe.

Knaccrueckuii 1 (yHKIMOHAIBHBIA CIIOCOOBI OCTYIA K OfHUM U TeM-)Ke THUIaM YCTPOWCTB He
PEeKOMeH/IyeTCsl CMellInBaTh B OJHOM rporpamMme. Kpome 3Toro, He peKOMeHAyeTCsl TIpY ILTaTHOM
criocobe OCTyTIa CO3/jaBaTh U MCIOJ/I30BaTh pa3/inuHble 00BEKThI, CChIAIOIIMECs Ha OJJHO U TO-XKe
¢usnueckoe ycrporicTBo. Ha mporpaMMHOM ypoBHe M0/j00HbIe eiiCTBHS He 3arpeljeHbl, TaK Kak B
HEKOTOPBIX CUTYalMsiX OHM MOTYT ObITh OmpaBAaHbl (HampuMmep, TP OT/IajKe OUOIMOTEKH
pa3paboTUrKOM).

Bri60p K/laccuueckoro wiv GyHKIIMOHAIBLHOTO criocoba oCTyma K 00beKTaM yCTPOWUCTB HaXOAUTCS
B KOMITETEHI[UM TporpammucTa. Kiaccuueckuil [JOCTYI TIO3BOJISIET CO37aBaTh M YHUUTOXKATh
00BeKTBI TI0O Mepe HeoOXOAUMOCTH, 00saZiaeT BBICOKOM CKOPOCTBIO, TIO3BOJISIET HCIIOh30BaTh
HEKOTOpble HU3KOYPOBHEBbIE BO3MOXKHOCTH OMOMMOTeKH. PYHKIMOHAIBHBIA CIOCOO JOCTyIa He
TpeOyeT KOHTpOJsi 3a OObeKTaMH YCTPOWCTB, He TpeOyeT OOBSBIATH IepeMeHHbIe-00beKTHl,
aBTOMaTHUYeCKH YHUUTOXKAaeT OObeKThI M0 OKOHUaHWU paboThl. B To)ke Bpemsl, yHKLIMOHATbHBIN
ciocob /oCTyria He TIO3BOJISIeT, HAlpUMep, OTKa3aThCsl OT OecriepeOOMHOTO pekuma pabOoThI
O6ub/IMOTEKH (CM. HIDKeE).

PekoMeH/IyeTCsi BBIOUPAaTh K/IaCCUUeCKHU Criocob /0CTyma, ec/ii KpUTUYHBIM (PaKTOPOM SIBIISIETCS
CKOPOCTb HCIHOJIHEHHs TTporpaMmbl. PYHKI[MOHAIBHBIN CIOCO0 /OCTyTa YBEJIMUHMBAET CKOPOCTH
Pa3padoTKu NPorpamMMbl 1 OTPakAaeT OT MHOTHX OLIMOOK.

B Tabsmiie Hibke MpuBeseH Habop cpecTB (HYHKIMOHAIBHOTO JOCTYIA K 00beKTaM YCTPOMCTB [jIst
BCeX KJIaCCOB OMOIMOTEKH.

Knacc Mopyib DyHKIMM JOCTyNA K YCTPOUCTBAM

TEv3InfraSensor rubiroSensors | @UKCHPOBaHHBINM JOCTYTI IO HOMepY TIOpTa
// Homepa TopToB 0T 1 1o 4
function ev3Infra(index:integer): TEv3InfraSensor;
JwHaMyyecKuii JOCTYII 10 MOPAJKY NMOAK/IIOUeHUsI.
/I ncesponum g1t ev3Infral
function ev3Infra:TEv3InfraSensor;
// [OCTYTI K TIepBOMY TOJK/IIOUeHHOMY YCTPONCTBY
function ev3Infral:TEv3InfraSensor;
// BOCTYTI K BTOPOMY TIOJK/TFOUeHHOMY YCTPOUCTBY
function ev3Infra2:TEv3InfraSensor;
// BOCTYT K TpeTbeMy MOJK/II0UEHHOMY YCTPOWCTBY
function ev3Infra3:TEv3InfraSensor;
// IOCTYTI K 4eTBepTOMY TOJK/IFOUeHHOMY yYCTPOUCTBY
function ev3Infra4:TEv3InfraSensor;

TEv3GyroSensor rubiroSensors | @UKCHPOBaHHLINM JOCTYII TI0O HOMepPY TIOpTa
// Homepa nopToB oT 1 10 4
function ev3Gyro(index:integer): TEv3GyroSensor;
JnHaMyuyeCcKUid JOCTYII 10 MOPAJKY NOAK/IIOUeHUsI.
// ncepgonnMm g ev3Gyrol
function ev3Gyro:TEv3GyroSensor;
// BOCTYTI K TIepBOMY TOJK/TFOUeHHOMY YCTPONCTBY
function ev3Gyrol:TEv3GyroSensor;
// BOCTYTI K BTOPOMY TIOJJK/TFOUeHHOMY YCTPOUCTBY
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Knacc Mopynab DYHKIUM I0CTYIA K YCTPOCTBaM

function ev3Gyro2:TEv3GyroSensor;

// [OCTYTI K TPeTheMy TOJKTF0OUEHHOMY YCTPOWCTBY
function ev3Gyro3:TEv3GyroSensor;

// HOCTYTI K UeTBEPTOMY TIOAK/TIOUeHHOMY YCTPOMCTBY
function ev3Gyro4:TEv3GyroSensor;

TEv3UltraSensor rubiroSensors | @UKCHPOBAaHHBINM AOCTYTI TIO HOMEPY TIOPTa
// Homepa TiopToB ot 1 1o 4
function ev3Ultra(index:integer): TEv3UltraSensor;
JuHaMyyeckuii JOCTYII 110 TIOPSAJKY MOAK/TIOUeHHSI.
// ncepmonum Ay ev3Ultral
function ev3Ultra:TEv3UltraSensor;
// BOCTYTI K TIepBOMY TIOAK/TFOUeHHOMY YCTPOWCTBY
function ev3Ultral:TEv3UltraSensor;
// [OCTYI K BTOPOMY MO/JK/IFOUEHHOMY YCTPOWUCTBY
function ev3Ultra2: TEv3UltraSensor;
// IOCTYTI K TPeTbeMy MOAK/II0UEeHHOMY YCTPONCTBY
function ev3Ultra3:TEv3UltraSensor;
// BOCTYTI K UeTBEPTOMY TOAK/IFOUeHHOMY yCTPORCTBY
function ev3Ultra4:TEv3UltraSensor;

TEv3ColorSensor rubiroSensors | @UKCUPOBAaHHBIN AOCTYTI TIO HOMEPY TIOPTa
// HoMepa TopToB 0T 1 1o 4
function ev3Color(index:integer):TEv3ColorSensor;
JuHaMMUue KU ZOCTYTI TI0 MOPSIKY TTOAK/TIOUEHHS.
// nmceBmonum Ayt ev3Colorl
function ev3Color:TEv3ColorSensor;
// BOCTYTI K TIepBOMY TIOK/TFOUeHHOMY YCTPOWCTBY
function ev3Colorl:TEv3ColorSensor;
// BOCTYII K BTOPOMY MOJK/IFOUEHHOMY YCTPOWCTBY
function ev3Color2:TEv3ColorSensor;
// [OCTYII K TPeTbeMy MOJKII0UEHHOMY YCTPOWCTBY
function ev3Color3:TEv3ColorSensor;
// BOCTYTI K UeTBEPTOMY TOAK/IFOUeHHOMY yCTPONCTBY
function ev3Color4:TEv3ColorSensor;

TEv3TouchSensor rubiroSensors | @UKCHPOBaHHBINM JOCTYTI TI0 HOMepY TOpTa
// HoMepa TopToB 0T 1 1o 4
function ev3Touch(index:integer): TEv3TouchSensor;
JwHaMyyecKuii JOCTYII 10 NOPAJKY MOAK/IIOUeHUsI.
// icemonuM ans ev3Touchl
function ev3Touch: TEv3TouchSensor;
// BOCTYTI K TIepBOMY TOJK/IIOUYEeHHOMY YCTPONCTBY
function ev3Touchl:TEv3TouchSensor;
// BOCTYTI K BTOPOMY TIOJK/TFOUeHHOMY YCTPOUCTBY
function ev3Touch2:TEv3TouchSensor;
// BOCTYI K TpeTbeMy MOJK/II0UEHHOMY YCTPOWCTBY
function ev3Touch3:TEv3TouchSensor;
// IOCTYTI K 4eTBepTOMY TOJIK/IFOUeHHOMY yCTPOUCTBY
function ev3Touch4:TEv3TouchSensor;

TNXTTouchSensor |rubiroSensors | ®UKCHPOBAHHBIN AOCTYII IO HOMEPY TOpPTa

// Homepa nopToB oT 1 10 4

function nxtTouch(index:integer): TNXTTouchSensor;
[lMHamruecKyit JOCTYII 110 TIOPSIKY TOJK/TIOUeHMSI.

// mcepmonuM Ayt nxtTouchl

function nxtTouch: TNXTTouchSensor;
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Knacc

Mopynab

@yHKIMH JOCTyNA K YCTPOHCTBaM

// [OCTYTI K TIepBOMY MOJK/II0YEHHOMY YCTPOHCTBY
function nxtTouch1:TNXTTouchSensor;

// BOCTYTI K BTOPOMY TOJJK/TFOUEHHOMY YCTPOUCTBY
function nxtTouch2: TNXTTouchSensor;

// BOCTYTI K TPeTheMY TOJKTFOUEHHOMY YCTPOUCTBY
function nxtTouch3:TNXTTouchSensor;

// BOCTYII K 4eTBEPTOMY MOAK/IIOUeHHOMY YCTPOMCTBY
function nxtTouch4:TNXTTouchSensor;

TEv3MediumMotor

rubiroMotors

@duKCcHpOoBaHHBIM OCTYII 110 HOMepY 1opTa
// Homepa niopTtoB ot 1(5) mo 4(8)
function ev3MMotor(index:integer): TEv3MediumMotor;
// Homepa nopToB 0T 'A' 1o 'D' wu ot 'outA' go 'outD’
function ev3MMotor(index:string): TEv3LargeMotor;
[lMHamuecKyil JOCTYTII 110 TIOPSIKY TOJK/TIOUeHMSsI.
// nceBionuM A1t ev3MediumMotor1
function ev3MMotor: TEv3MediumMotor;
// BOCTYTI K TIepBOMY TOJK/TFOUeHHOMY YCTPONCTBY
function ev3MMotorl:TEv3MediumMotor;
// BOCTYTI K BTOPOMY TIOJJK/TFOUeHHOMY YCTPOUCTBY
function ev3MMotor2:TEv3MediumMotor;
// BOCTYI K TpeTbeMy MOJK/II0UEHHOMY YCTPOWCTBY
function ev3MMotor3:TEv3MediumMotor;
// BOCTYTI K UeTBEPTOMY MOJK/IIOUEHHOMY YCTPONCTBY
function ev3MMotor4:TEv3MediumMotor;

TEv3LargeMotor

rubiroMotors

@DuKCHpOBaHHBIM OCTYII 110 HOMepY MopTa
// Homepa moptos ot 1(5) m0 4(8)
function ev3Motor(index:integer): TEv3LargeMotor;
// Homepa miopToB oT 'A' 10 'D' umm ot 'outA' 1o 'outD'
function ev3Motor(index:string): TEv3LargeMotor;
JyHamH1uecKyil JOCTYII 10 NOPSJKY MOJK/IIOUeHMUsI.
// nceBgonum ansa ev3Motorl
function ev3Motor:TEv3LargeMotor;
// BOCTYTI K TIepBOMY MOAK/IFOUEHHOMY YCTPOHCTBY
function ev3Motorl:TEv3LargeMotor;
// BOCTYTI K BTOPOMY TOJK/TFOUeHHOMY YCTPOUCTBY
function ev3Motor2: TEv3LargeMotor;
// BOCTYI K TpeTbeMy MOJK/II0UEHHOMY YCTPOWCTBY
function ev3Motor3:TEv3LargeMotor;
// IOCTYTI K 4eTBepTOMY TOJK/IFOUeHHOMY yYCTPOUCTBY
function ev3Motor4:TEv3LargeMotor;

TEv3Rule

rubiroMotors

@DUKCUPOBaHHbIN JIOCTY /I PY/IEBOTO YIIPaB/ieHHs1 Ha OOJBIIMX MOTOpPAaX Mo
HOMepy MopTa

// Homepa nopToB oT 1(5) 10 4(8)

function ev3Rule(index1,index2:integer): TEv3Rule;

// Homepa niopToB oT 'A' 10 'D' umm ot 'outA' 1o 'outD'

function ev3Rule(index1,index?2:string): TEv3Rule;
[vHamMuueckuidl JIOCTYI pY/e€BOrO YIpaB/eHWsi Ha OOJbIIMX MOTOpax Io
TOPSIIKY TIO/IK/TFOUEHUSI.

function ev3Rule: TEv3Rule;

@DUKCHPOBaHHBIN [JOCTYII ISl PY/IEBOTO YIIPABIEHUS Ha CPeJHUX MOTOPAX I10
HOMepy TopTa

// Homepa niopToB ot 1(5) 10 4(8)

function ev3MRule(index1,index2:integer): TEv3Rule;
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Knacc Mopynab DYHKIUM I0CTYIA K YCTPOCTBaM

// Homepa niopToB oT 'A' 10 'D' umm ot 'outA' 1o 'outD'

function ev3MRule(index1,index2:string): TEv3Rule;
JuHaMyuuyeckuil JOCTyIl py/eBOro VIIpaBlAeHHsI Ha CpeJHUX MOTOpax I10
TIOPSIAKY TIOAK/TIOUeHHUSI.

function ev3MRule: TEv3Rule;

[Tpumep HIKe [eMOHCTPUPYET MCIO/Ib30BaHUe (YHKIMOHATBLHOTO Crocoba /0CTyna K o0beKTam
[JJ1s1 OTIpe/iesieHusl IOPTOB, K KOTOPBIM MOJK/IHOUYEHBI /iBa JaTUMKa-KHOIKY.

OnpegeneHne NOpPTOB ANs ABYX AAaTUYMKOB-KHOMOK (sns8.pp)

3
{$mode objfpc}
uses uev3, rubiroSensors;
begin

ev3init();

if not ev3touch.connected then begin

writeln('First touchSensor NOT connected'); exit;

end;

writeln('First touchSensor connected, port: ', ev3touch.port);
if not ev3touch2.connected then begin

writeln('Second touchSensor NOT connected'); exit;

end;

writeln('Second touchSensor connected, port: ', ev3touch2.port);
end.

Hekoropble mpumepbl B OuOmMMoOTeKe mpejjaraloTcs B JBYX BapUaHTax - C KIACCHUECKUM |
(GyHKIMOHaMBHBIM CrocobaMu JocTyna K ycTpoilicTBaM. B mocrneznem ciyudae ums  (aiina
NIporpaMMsbl cofiep Ut cypouxc "_1".

BecnepedolHbIi peXxum padoTbl OGINOTEKN

OTk/Ir0YeHre yCTPOWCTBA MOXKeT ObITh MpoTecTHpoBaHO MeTozoMm Connected moboro oObekTa-
JlaTuikKa WM O00beKTa-MOTOpa, O/HAKO TMPOTPAMMUCT (aKTUYeCKU He MOXKeT obOpaborarb
CUTYyaIMio, Korga dusnueckoe oTkaroueHre Bo3HUKIO IIOCJIE mpoBepKu COCTOSIHUS 00beKTa, HO
1O obpatieHust K yCTPOUCTBY.

Insi pelieHust yka3aHHOW mnpobnembl Oubmioreka RubiRobotLib mo ymonuanuio paboraer B
Oecniepe0oiiHOM peKuMe, TO eCTh MOAIeP>KUBAaeT BO3MOKHOCTh Oecriepeb0oiiHoM paboThl 00HLEKTOB
JIATYMKOB M MOTOPOB TIPM KPATKOBPEMEHHOM OTK/IIOUEHUH (U3MUECKMX YCTPOWCTB C WX
TIOC/IEAYIOIIUM TIEPETIOIK/IFOUeHHEM K TOMY->Ke TOpTy. Takas CHUTyal[dsi yacTO BO3HUKAeT TpU
c/1abOM KOHTaKTe COeJIVHHTE/LHBIX TIPOBOZAOB, SKCIUTyaTal[i po00OTa B CJAOKHBIX YC/IOBUSIX
(pe3Kue MOBOPOTHI, TepeBOpPauMBaHusl, TPSICKA) U T. TI.

[Tpu mombiTKe OOpalleHusi K MeTo/laM OTK/TFOUeHHBIX OOBEKTOB, KOTOpbIe TIOMYyYaroT JOCTYN K
YCTPOMCTBY, cucTeMa O0KUpyeT obpaiijeHre U nbitaetcst uev3sysfs.countMaxRefreshFactory pa3
(mo ymomuanuto - 10) mMepenojKIUMTh OTK/IIOYEHHOe YCTPOMCTBO C HHTEPBAJOM B
uev3sysfs.errorAttrInterval munnucekyHz (o ymomnuanuto - 2000) Mexxay TOMBITKaMU U 3BYKOBOM
CUrHa/M3aiuen, peryaupyemoit uev3sysfs.beepError (o ymomuanuto - true). Ilpu ycremHom
Tiepero/K/IF0UeH|H TTPOrpaMmMa MpoI0/KaeT CBOK paboTy ¢ Mecta OJIOKMPOBKU. B ciyyae Heynauu
- Bo3HMKaeT Exception. 3ByKoBasi CWrHa/lW3alds T[03BOJSIET 1O TOHY OMpeAeauTb TUI
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OTKJ/IFOUEHHOT'0 YCTPOMCTBA (JBUraTeJd - BBICOKMU TOH, [JAaTUMKU - HU3KUM), U TI0 KOJIAYECTBY
CUrHasoB - HoMep noprta (oT 1 0 4 curHanos).

HepocraTkom Takoro nopxoza siBsieTcsl (puKCMpoBaHUe THIIA yCTPOMCTBA Ha MOPTY, K KOTOPOMY
OHO OJJHAK/BI 0bUIO MOAK/IIOUEHO. [IpyriMy C/I0BaMH, TIeperojKIoueHre K OJHOMY U TOMY-Ke
TIOPTY BO3MOKHO TOJIBKO [iIl YCTPOWMCTB OJHOrO TUMa. B HEKOTOpBIX Cijlyyasix 5TO MellaeT
KOpDpPeKTHOMY (PyHKLIMOHHMPOBAaHHWIO TiporpamMM. Hampumep, B mpumepe portview.pp 6ubmiorexu
TNIpe/iCTaB/leHa peanu3alidsl aHaau3aropa IOPTOB KOHTpoOJulepa. AHaau3aTop [O/DKeH KOPPEeKTHO
paboTarh TpyU AWHAMAYECKUX OTK/IIOUEHHUSIX M TIOAK/IIOUeHMsX JIHOOBIX YCTPONCTB K JHOOBIM
nopram. B 6ecrniepe6oiiHOM pekrMe 3TO HEBO3MOYKHO peasi30BaTh.

B npumepe portview.pp IpeZCcTaB/ieH alropyUTM OTK/TFOUeHUs OecriepeOoHOro pexxuma:

1. BriokupoBaHve nepemnofK/I0UeHui YCTPOMCTB ycTaHOBKOM uev3sysfs.countMaxRefreshFactory
B 3HaueHue 0.

2. 3akJroueHre KoZia TporpamMMbl B 00pabOTUMK WCKTIOUMTE/BHON CUTYyal[uu /st O7I0KMpOBaHUS
peakiiy Ha obpailleHre K OTK/IFOUeHHbIM YCTPONCTBaMHU.

3. Ilepuomuueckoe OOHOB/IEHHWE CITHCKA TMOAK/IIOUEHHBIX YCTPOMCTB C TIOMOIIbIO (habpuku
ycrpoiictB ev3deviceFactory.Refresh(true).

4. Tlepuopvyeckasi TIpoBepka OOBEKTOB YCTPOMCTB Ha BaJMAHOCTH C momorpio Connected u
YHUUTO)KeHUe HeBaJTU/IHBIX.

5. Ilepuoauueckasi NpoBepKa IOJK/IIOUEHHbIX YCTPOWCTB M CO3/jJaHHe COOTBETCTBYHOIMX WM
00BEKTOB.

Croutr o0paTuTh BHMMaHWe, 4YTO TPU OTK/IHOUeHUH OecriepeOOWHOTO peXuMa HEBO3MOXKHO
KOPPEKTHOe HCII0/Ib30BaHue (PYHKIMOHANIBHOTO Ccriocoba JocTyrma K oObeKTaM YCTpoicTB. B
CJIeIYIOIIUX BEPCUSIX OMOIMOTEKH TIJIAaHUPYeTCsl Co3jaHre Oosiee MPOCTOro MeXaHHW3Ma OTK/TFOUeHUsT
Y BK/TFOUeHUst OecriepeOOMHOTO peXkrMa, C aBTOMaTHUeCKOM TMO/IeP>KKOM BCeX CITIOCOO0B JOCTYTa K
oOBbeKTam.

TaiimayTbl GUGNNOTEKN

3anuch U yTeHWe 3HaueHWl JaTYMKOB, MOTOPOB, KHOTIOK U LIBETOMHAUKATOPOB TMPOW3BOAUTCS (3a
peIKMM WCK/IIOUeHHeM) C HCTIONbh30BaHWEM BUPTYalbHBIX (ailioB B ¢aiioBoii cucreMe sysfs,
KOTOpBIe, B CBOIO Ouepe/ib, 00C/TY)KUBAIOTCS [paliBepaMy COOTBETCTBYIOIINX YCTPOUCTB. CITUIIIKOM
YyacToe UTeHUWe WM 3aliCh B 3T (ail/ibl MOXKeT BbI3BaTb HEKOPPEKTHYIO paboTy /paliBepoB U, Kak
C/lefiCTBYE, 3aMeJjieHWe paboThl, OTKa3 B JOCTyle K YCTPOMCTBAM WM [a)ke 3aBHUCAHHE
KoHTposiiepa. [lostoMmy B OubMMOTEKe TpeJyCMOTpeHbl OT/e/bHble TaliMayThl Ha 4YTeHHue
(uev3sysfs.getInterval) u 3amuce gaHHbiX (uev3sysfs.setlnterval). [To ymonuaHWIO OHM paBHBI
cootrBeTcTBeHHO 10 ¥ 20 MWUIMCEKYH[, HO MOTYT ObiTh M3MeHeHbl KaK I700aabHO, TakK U
WHMBH/YaIbHO JJIs1 K&XK/[0TO K/lacca uiu o0beKTa.

[TepBbIM TpPU3HAKOM HEJOCTAaTOYHOCTU HCMO/Nb3yeMbIX TalMayTOB MOXKeT CJ/IYy)KUTb IpOLiecc
systemd_udevd, KOTOpbIi HauWHaeT HCMOb30BaTh Oosiee 10% mMpOLIECCOPHOTO BpPeMeHU U He
yMeHbIIIaeT CBOIO 3arPy’KeHHOCTh 110 OKOHYaHUH pabOoThI TIPOrpaMMBI (TTPOBEPSIETCST YTUIUTON top
B ssh-ceccun). Tekyuuii Habop TaiiMayToB Moj00paH 3KCTepUMeHTanbHO U B TO/ABJISIOIIEM
OOJBILIMHCTBE C/TyuaeB He Z0JDKeH JjaBaTh Takoro 3¢ddekra. OHAKO BO3MOXKHBI HEUCC/IeI0BAHHbIE
CUTyallMH, KOTZla pa3Mep TaliMayTOB OKa)KeTCSl HeJOCTaTOYHbIM. B 3TOM ciydae TMpOrpamMMUCTY
DPEeKOMeHZyeTCsi HayaTh pelllaTh BO3HHUKIIYI Tpo0eMy IyTeM HeOO/bIIOT0 —yBeTMYeHus
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r100asbHOTO TaliMayTa Ha 3anuch (repemeHHas uev3sysfs.setInterval) B camom Hauase porpaMmei,
J10 BbI30Ba (PyHKLIMH ev3init.
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icnonb30oBaHMe K/1acCoOB Y1 00 bEeKTOB OMOJ/TUOTEKN
RubiRobotLib

Knacc TEv3, 00bekT ev3, moaynb uev3

Krnacc TEv3 siBisieTcst 6a30BBIM /11 BCeX OCTa/bHBIX K/laccoB 6ubmoTeku. Knacc mogzepkxuBaer
MeXaHW3Mbl OXXHUJaHWs pa3muuHbiX cobObituii. C Bepcuu 0.2 OGMOMMOTEKM KiacC oOecIieurBaeT
noaiepKKy o 10 TaiiMepoB Ha 0OBEKT.

O6bekT ev3 knacca TEv3 aBTOMaTHMueCKy CO3/aeTCs TIPU MHUIMAIU3AI[UM OUOTMOTEKH BBI30BOM
niporieaypbl ev3init(). B Bepcuu 6ubmmoreku 0.1 06BbeKT ev3 MPUMEHSJICS TOMBKO B OT/IaZ0UHBIX
nesisix. HauuHast ¢ Bepcun 0.2 peKoMeH[yeTCsl TIPUMEHSITh JaHHBIM OOBEKT B CUTYalUsiX, KOTza
HeoOXoZiMa Io/iiep/KKa TaliMepoB, He CBSI3aHHBIX C APYTUMU 00beKTaMu OHUO/THOTeKH.

Onucanue kiaacca TEv3

TEv3=class
constructor Create;
{
mMeTog oxuaaHus (6/I0KMPOBKKN) BO3HMKHOBEHUS HEKOTOPOro COOGLITUSA
BO3BpawWaeT UCTUHY MNpPU AOCTUXEHWU COBLITUA U NIOXb MPU AOCTUXEHUs TalimayTa
TalimayT - B MWINUCEKYyHAax, Npu TalimayTe=0 - ogHOKpaTHas NpoBepKa AOCTUXEHUSA
B knacce TEvV3 - 3arnywka, AO/MXEH MNepekpbiBaTbCs B MOTOMKax, KOTOpble
HyXJalTca B MexaHuM3Max OXuaaHusi coObiTuii

}

function waitEvent(event:ansistring; timeout:dword=high(dword)):boolean;
virtual;

{

MeTO4 OXuAaHUs BO3HWKHOBEHMS COOGLITMIA Ha BCEX nepefaHbiX MepefaHHbIX 06beKTax
MNapameTpbl nepefawTcs napamu: 00bLEKT-cobbITUE
3
function waitAllEvents( objs:array of const; timeout:dword=
high(dword)):boolean;

MeTOoj OXuAaHWsi BO3HUKHOBEHWS cob6biTUA Ha XOTHA-Bbl HA OAHOM U3
nepefaHHbiXx 0GBHEKTOB

NapameTpbl MepegawTcsa napamu: 00bLEKT-cOObITME

Ecnn cobbiTe BO3HMK/O, BO3BpallaeT MepBblii 06bEKT, rAe OHO BO3HMWKIIO,
MHaye nil

¥

function waitAnyEvent(objs:array of const; timeout:dword=high(dword)):TEv3;

{

YHUBEpCcanbHOEe oOxXugaHue
3
function waitEvents(Args:array of const; eLink:TEv3EventLink;
out res:TEv3; timeout:dword=high(dword)):boolean;
function waitEvents(Objs: array of TEv3; Events: array of string;
eLink: TEv3EventLink; out res: TEv3; timeout: dword=high(dword)): boolean;

{

6/10KMpYeT Ha mMS MWIMCEKYHA
}
function sleep(ms:dword):TEV3;
{

3anyckaeT TalmMmep, KOAuM4ecTBO TailmepoB - 10, ¢ 0 go 9
no ymon4aHuio Mcnonb3lyeTcs Talimep ¢ Homepom O
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3
function timerStart(ID:integer=0):TEv3;
{
BO3BpawaeT KO/-BO MWIINCEKYHA C MOMEHTa 3amnycka Taimepa
}

function timer(ID:integer=0):dword;

function timer(ID:integer; out ms:dword):TEv3;

{

6710KMpyeT Ha TaimayT msS C MOMeHTa cTapTa Taimepa
Hanpuvep: timerStart(8) BbINOAHEH B 13:05:23
ecnu timerwWait(6000,8) 3anyweH B 13:05:25,

TO 6n0KupoBKa no 8 Talimepy 3akKoHuMTCcA 13:05:29
ecnn timerWait(6000,8) 3anyweH nocne 13:05:29,
TO NPOM30iAeT HeMeAs/IeHHbI BbIXO4 U3 GYyHKUMN.

}

function timerwWait(ms:dword; ID:integer=0):TEvV3;

end;

IIpuMepbI UCII0/TH30BaHUA TalilMepOB 00beKTa ev3
{

JemoHcTpauma paboTel TalimepoB Ha EV3 (tmrl.pp):

{$mode objfpc}
uses uev3;
begin

ev3init();

writeln('Timer® and Timerl start');
ev3.timerStart.timerStart(1);

writeln('Sleep 2 sec');

ev3.sleep(2000);

writeln('Timer® value ',ev3.timer, ' msec');
writeln('Timer1 value = ',ev3.timer(1),' msec');
write('press enter NOW!');readln;

writeln('Now sleep until timer®@ value = 6000 msec.');
ev3.timerwWait (6000);

writeln('Timer@ sleeping end, value = ',6ev3.timer);
write('press enter NOW!'); readln;
writeln('Now sleep until timerl value
ev3.timerwait (6000,1);

writeln('Timerl sleeping end, value = ',ev3.timer(1));
write('press enter NOW!'); readln;
writeln('Now sleep until timerl value
ev3.timerwWait(10000,1);
writeln('Timerl sleeping end, value = ',ev3.timer(1));
end.

6000 msec.');

10000 msec.');

Knacc TEv3Buttons, 06bekT ev3buttons, moaynb
rubiroButtons

Hoctyn kK kHomkam EV3 peanusoBaH uepe3 o0ObekT ev3buttons kiacca TEv3Buttons. OOGbekT
aBTOMAaTHUeCKU CO3JaeTCsl TIPYU MHULIMAMU3alyy 6ubIMoTeKH BBI30OBOM MpoLieAyphl ev3init().

Y EV3 umeercs 6 kHonok: UP, DOWN, LEFT, RIGHT, CENTER, BACK.
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Haxartne Ha kHonky CENTER pomonHuTenbHO TeHepupyeT repeBoj, CTPOKU. Takum o6pasom,
3aBepileHre BbI30Ba TMporeaypbl readln MoXHO obecrieunTh He KiaBuilel Enter, a KHOMKOH
CENTER. 3To mo3Bo/isieT UCTOb30BaTh €AWHBIN CTIOCOO 0)KUaHUs Kak B ssh-ceccuu, Tak u mipu
3amycKe TIpOrpaMMbl Ha O/10Ke.

O6paboTtka Haxkatusi KHONKUM BACK 3aTpyaHeHa B HOBOUM Bepcuu MpoIMBKU ev3dev-stretch, T. K.
TIporpaMMa, 3amylieHHas uepe3 BrickMan Heme/jieHHO 3aBepiniaeT paboTy 10 HaXKaTHIO Ha JAHHYHO
KHOIIKY. B mpezpiayiieii Bepcuy MNpolMBKUA ev3dev-jessie aBapWHBbIA OCTaHOB MPOM3BOJWICS
TOMBKO TIO AJMTenbHOMY (2-3 ceKyH[bl) Hakatnio Ha KHOTKY BACK. YkaszaHHasi mpobrema He
3aTparvBaeT 3amycK rnporpaMmsl B ssh-ceccum.

O6bekT ev3buttons Mo3BosisieT:

1) ITonyyats Tekylljee COCTOSIHAE KHOMOK (HakaTa WM 0T)Kara)
2) Oujath BOSHUKHOBEHUs JIF0O0ro cOOBbITHS Ha KHOMKAX

3) OxuziaTh BO3HUKHOBEHHS 3alaHHBIX COOBITHM Ha KHOMKaX

CyIriecTByeT HECKOIBKO CIIOCOOOB Kak WIeHTU(MUKAI[MKM KHOTIOK B METO/aX OXKUAHUS, TaK U
WieHTU(UKALIUY COCTOSIHUSI KHOTIOK, TIPU 3TOM DETrMCTP CHMBOJIOB 3HAUeHHsI HE UMeeT:

Wpentudukaiiyisi KHOTIOK:
Knorika UP, BapuaHThl uzieHTHMKaMK: 'up','BBepx’,'103','bup’
Kuonka DOWN, BapuaHTh! ujeHTUdMKaluu: 'down’,'Buu3','108','bdown’
Kuonka LEFT, BapuanTsl uaentudukanuu: 'left','sneso’,'105','bleft'
Kuonka RIGHT, BapuanThl ujeHTudukanuu: right','snpaso’,'106', bright'
Knornika CENTER, BapuaHThl uieHTU(GUKaLuu: 'center’, 1jeHTp','28','bcenter’
Kuonka BACK, BapuaHThl WieHTUGUKAIUU: J00ble CTPOKH, PEKOMEHIYIOTCS CJIeAyIoIiue -

|l

'back’,'cancel’,'nHa3az','ormena’,'bback’

N penTuduKaiusi COCTOSHUSI KHOTIOK
Knormnka otxara: 'HeT','no','0","
KHorika Ha)kaTa: Bce oCTa/ibHble BapUaHThI

Onucanue kiaacca TEv3Buttons

TEv3Buttons=class(TEv3)
constructor Create();
destructor destroy;override;

{

XoeT HaxaTus wuam OTNyCKaHue KHOMKU. KHOMKa KogupyeTcs cobbiTuem Buga
'14:0', 'Ha3ag:HeT' (oTnyckaHne knasuum Back), '108:1', 'Down:NO'

(HaxaTue knasuum Down) M T.M., PErucTp CUMBOJIOB HEBAXEH.

timeout - mMakcumanbHbi TalimayT, Bo3BpawaeT false npu BbIxoge nNo TanmayTy
}
function waitEvent(event:string; timeout:dword=high(dword)):boolean;
override;

{

6/10KMPOBAHHO XAET HaxXaTus Win OTNYyCKaHusa KnaBuwwu

B Button Bo3BpawaeT knaBuwy - oAHY W3 KOHCTaHT bBACK, bCENTER, bUP,
bLEFT, bRIGHT wunu bDOWN

B Press Bo3BpawaeT true, ecnu 6b10 HaxaTue
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end;

¥

function wait(out Button:variant; out Press:variant):TEv3Buttons;

{

X0aTb HaxaTusa-oTNycKaHusa Habopa KHOMOK

3aBeplleHne - npu BO3HUMKHOBEHUM BCEX coObITUIA U3 nepejaHHOro maccusa
Kaxgas KHOMKa B MaccuBe KoaupyeTcs cTpokoih (cm.WaitEvent)

npouecce OxuAaHWs COMPOBOXAAeTCHA MUraHWeM LBeTOWHAuKauuu

}

function waitAll(Buttons:array of const):TEv3Buttons;

{

X4aTb HaxaTus-oTnycKaHusa Habopa KHOMOK

3aBepleHne - npu BO3HUKHOBeHUM JIOBOM0 cobGbiTMA M3 nepegaHHOro maccuBea
Kaxas KHoMkKa B MaccuBe KoaupyeTcs CTpokoi (cm.WaitEvent)

npouecce OXmagaHma CONPOBOXAAaeTCHA MUraHWeM LUBeTOUHAUKaLUW

b

function waitAny(Buttons:array of const):TEv3Buttons;

// BO3BpaluaeT COCTOsAHME KHOMKW BACK, true - npu HaxaTuu

property Back:variant read getBack;

// oxupaeT Haxatua (1,true) wam oTnyckaHua (0,false) kHonku BACK
function waitBack(press:byte=1):TEv3Buttons;

function waitBack(press:boolean):TEv3Buttons;

// BO3BpawaeT COCTOssHMEe KHoMKuM CENTER, true - npum HaxaTtuwu

property Center:variant read getCenter;

// oxupaeT Haxatua (1,true) wiam otnyckaHma (0,false) kHonku CENTER
function waitCenter(press:byte=1):TEv3Buttons;

function waitCenter(press:boolean):TEv3Buttons;

// BO3BpawaeT COCTOAHME KHonMkm UP, true - npu HaxaTuu

property Up:variant read getUp;

// oxmpaeT Haxatusa (1, true) wam otnyckaHua (0,false) kHonkm UP
function waitUp(press:byte=1):TEv3Buttons;

function waitUp(press:boolean):TEv3Buttons;

// BO3BpauaeT COCTOsHMe KHoMKW LEFT, true - npu HaxaTumn

property Left:variant read getLeft;

// oxupaeT Haxatua (1,true) wam oTnyckaHua (0,false) kHonkwm LEFT
function waitLeft(press:byte=1):TEv3Buttons;

function waitLeft(press:boolean):TEv3Buttons;

// BO3BpawaeT coOCTOsAHWe KHoMkW RIGHT, true - npu HaxaTuu

property Right:variant read getRight;

// oxupaeT Haxatua (1,true) wam oTnyckaHua (0,false) kHonku RIGHT
function waitRight(press:byte=1):TEv3Buttons;

function waitRight(press:boolean):TEv3Buttons;

// BO3BpawaeT COCTOSsHME KHOMKM DOWN, true - npu HaxaTuu

property Down:variant read getDown;

// oxupaeT Haxatua (1,true) wim oTnyckaHma (0,false) kHonku DOWN
function waitDown(press:byte=1):TEv3Buttons;

function waitDown(press:boolean):TEv3Buttons;

IIpumepsl ucnob30BaHuA KHONOK EV3

{
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BblBOA4 Ha 3KpaH Haxumaemblx KHonok EV3 (btnl.pp):
}
{$mode objfpc}
uses uev3, rubiroButtons;
begin
ev3init();
while not ev3buttons.back do begin
if ev3buttons.up then writeln('UP');
if ev3buttons.down then writeln('DOWN');
if ev3buttons.left then writeln('LEFT');
if ev3buttons.right then writeln('RIGHT');
if ev3buttons.center then writeln('CENTER');
end;
end.

{

Bnokupywowee oxugaHue W BbiBO4 Ha 3KpaH
HaxumaeMbiX/0TnyckKaemelx KHOMok EV3 (btn2.pp)

3
{$mode objfpc}
uses uev3, rubiroButtons;
var button,press:variant;
begin
ev3init();
while true do begin
ev3buttons.wait(button,press);
case button of
bback:writeln('BACK:',press);
bcenter:writeln('CENTER: ', press);
bleft:writeln('LEFT:', press);
bright:writeln('RIGHT:', press);
bup:writeln('UP:',6 press);
bdown:writeln('DOWN: ', press);
else writeln('ERROR!");
end;
if (button=bback)and(not press) then break;
end;
end.

{

Bnokupywwee oxugaHue pasfiMyHbIX KOMOBMHaLWi
HaxaTusa/oTnyckaHusa KHonok LEFT u RIGHT (btn3.pp)

3

{$mode objfpc}

uses uev3, rubiroButtons;

begin

ev3init();

Writeln('Wait LEFT and RIGHT press');
ev3buttons.waitAll(['left:ga', 'right:1']);
Writeln('Wait LEFT and RIGHT release');
ev3buttons.waitAll(['sneBo:0', 'right:no']);
Writeln('Wait LEFT or RIGHT press');
ev3buttons.waitAny(['left:pga', 'BnpaBo:YES']);
Writeln('end');
end.

{

Brokupywllee oxugaHue HaxaTUin OTAefIbHbIX KHOMOK
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C uBeTOBOW WHAMKauuelr (btn4.pp)

}

{$mode objfpc}

uses uev3, rubiroButtons, rubirolLeds;
begin

ev3init();

Writeln('Wait UP');
ev3buttons.waitUp;
ev3leds.all(255,0,255,0);
Writeln('Wait LEFT');
ev3buttons.waitLeft;
ev3leds.start.left(255,0);
Writeln('Wait RIGHT');
ev3buttons.waitRight;
ev3leds.start.right(255,0);
Writeln('wWait DOWN');
ev3buttons.waitDown;
ev3leds.all(0,255,0,255);
Writeln('Wait CENTER');
ev3buttons.waitCenter;

end.

Knacc TEv3Leds, 06beKT ev3leds, mogynb rubirolLeds

Hoctyn K 1jBeTouHgukatopaMm EV3 peanu3oBaH uepe3 06nekT ev3leds kmacca TEv3Leds. O6bekT
aBTOMAaTHUECKU CO3JaeTCsl TIPYU MHULIMAIU3alK OMOIMOTeKH BBI30OBOM Mpolieyphl ev3init().

EV3 umeer 4 1jBeTonHMKaTOpa: J€Bbld KPACHBIM, JIeBbIM 3€eJIeHbIM, NPaBbld KPACHBIM W IPaBbIi
3eseHbld. [lpy cMelleHWM 1L{BeTOB WH/VKAaTOPOB OJIHOM CTOPOHBI MOKHO I[0/yYaTh pa3/idyHbIe
OTTEHKH 3€/IeHOT0, KPACHOTO U OPaH)XeBOr'0 1|BETOB.

VHTeHCHMBHOCTS 1iBeTa orpejenseTcs LesbiM 3HaueHueM oT 0 1o 255. K coxasieHuto, B NPOIIMBKe
ev3dev-stretch ycraHOBKa HHTEHCUBHOCTH 1[BET HEBO3MO)KHA: 3HaueHue 0 racUT MHUKATOp, Jitoboe
Jpyroe 3HaueHUe BK/IOUAeT €ero Ha MaKCHUMa/bHOW spKOCTH. Ilo3TOMy IpHUBeJeHHble HUKe
TIpUMepbI, U3MeHSIoLLMe SPKOCTh LBeTOMHAUKATOPOB, OyAyT KOPPeKTHO (DYHKLIMOHUPOBATh TOIBKO
B Oosee crapoii mpommBke ev3dev-jessie, MO0 MPU yCTPAaHEHWM AAHHOW OMIMOKK B OymyIux
Bepcusix ev3dev-stretch.

[Ipu 3amycke mporpamMMbl aBTOMaTH4YeCKU BbI3bIBaeTCSl MeTO[| Start, yCTAaHAB/IWBAOIIUM CBET/IO-
OpaH)KeBbIM LIBET Ha LIBeTOMHAMKaropax. Vcnonb3yeTcsi Kak BU3ya/bHOE MOATBEP)KIEHHe CTapTa
TIPOrPaMMBbI M YCITeIITHOM UHULIMAM3al[ui 0ubmioTeku. [1pu 3aBepilieHHY BbI3bIBAETCSI METOZ, Stop,
BOCCTaHAaBJ/IMBAIOLMM CTAaHAAPTHBIN 3€/1eHbll LIBeT Ha LIBeTOMHUKATOpax.

Metozp! push ¥ pop MO3BOJISIFOT COXPaHATh U BOCCTaHAB/IMBATL BCe 3HAYEHHUs L[BETOMH/MKAaTOPOB
O7IHOBpeMeHHO. [Ij1s1 3TOro MCIosb3yeTcsl CTeK, pa3Mep KOTOpOro OorpaHW4eH TOJBbKO JOCTYITHOM
orepaTtMBHOM mamsAThio. Metog blink wucnonb3yeT TOT-)Ke CTeK [/ WUMMTALMM MUWTaHUS U
TIpUMeHsIeTCsl, HarpuMmep, B MeTofax waitAny u waitAll 6a3oBoro knacca TEv3 (mpumepsl
NIPUMEHEeHHs - CM. ZJOKyMeHTaluio 1o kiaaccy TEv3Buttons)
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IIpn ycTraHOBKe ILjBeTa KaK[OrO0 HHJAWKATOpPA WCIIO/Nb3yeTCs IMOBBILIEHHbIM TaumayT - 30Mc.
[lpakTvKa TmOKa3blBaeT, UTO T[PUM MeHblLlIeM TailimMayTe JpaiiBep LBETOMHJUKATOpa MOXKET
"3ax71e0HyThCs" OBICTPO TIOCTYTIAOIIMMY JJAHHBIMH, UTO TIPHBE/ET K 3aBUCAHUIO KOHTPOJIIEPA.

Omnucanue Kiaacca TEv3Leds

TEv3Leds=class(TEv3)
constructor create();
destructor destroy; override;

//3anycKaeTcs npu cTapTe, cO34aeT CBEeT/I0-OpaHXeBbli LBET
function start:TEv3Leds;

// 3anyckaeTcs NO 3aBepleHun, BBOCTAHaBMMBAET WTaHbIA 3e/1eHbli
function stop:TEv3Leds;

// coxpaHaeT TeKywue uBeTa B namMATW (Ha BepuwnHe cTeka)
function push:TEv3Leds;

// BBOCTaHaBnMBaeT LBeTa U3 namATu (C BEpWUHbL CTeKa)
function pop:TEv3Leds;

// racuT BCe uBeTa
function hide:TEv3Leds;

{

npu nocnefosaTe/IbHOM WCMNOMb30BaHUN racuUT-BOCCTaHaB/MBaeT LBeTa
npuMeHaeTCca A9 umuTauus MUraHus

HEe peKOMeHAyeTCH UCMonb30BaTb COBMECTHO C

push, pop, hide - BO3MOXHb abeppauuu

}
function blink:TEv3Leds;

{

Ecnn B uBeTa OblNM NorauweH.l MUraHmem, BOCCTaHaBnmBaeT WX,
MHaye Hu4yero He pgenaet

¥

function unblink:TEv3Leds;

{

YcTaHaBnnBaeT MHTEHCMBHOCTb BCeX LBETOMHAMKATOPOB, AMana3oH 3HayeHuih -
OoT 0 po 255 (OT MWHUMaNbLHOW A0 MaKCUMalbHOW WHTEHCUBHOCTU)

3HayeHne -1 o3HayaeT OCTaBUTb COOTBETCTBYWWMIA UBET 6€3 W3MeHeHWui
function All(_leftred,_leftgreen,_rightred,_rightgreen:variant):TEv3Leds;

// ycTaHaBnMBaeT WMHTEHCUBHOCTb /lIeBbIX LBETOUHAUKATOPOB
function Left(red,green:variant):TEv3Leds;

// ycTaHaBnuBaeT WHTEHCUBHOCTb MpaBbiX LBETOUMHANKATOPOB
function Right(red, green:variant):TEv3Leds;

// ycTaHaBnuBaeT WHTEHCUBHOCTb N1€BOr0 KPAaCcHOro uBeTOMHAUKaTopa
function LeftRed(red:variant):TEv3Leds;

// ycTaHaB/MBaeT WHTEHCUBHOCTb MPaBOro KPacHOro uBeTOWHAUKaTOpa
function RightRed(red:variant):TEv3Leds;
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// ycTaHaBnuBaeT WHTEHCUBHOCTb /1IEBOr0 3€e/IeHOr0 LBeTouHAMKaTopa
function LeftGreen(green:variant):TEv3Leds;

// ycTaHaBnuBaeT WHTEHCUBHOCTb MpaBOro 3e/IeHOro LBeTouMHAMKaTopa
function RightGreen(green:variant):TEv3Leds;
end;

ITpumepsI UCI10/1b30BaHUsA BBeTOMHAUKATOpoB EV3
{

TpoekpaTHoe '"nepenuBaHune" uBetoB (ledl.pp)

}

{$mode objfpc}

uses uev3,rubirolLeds;

var 1i,k:integer;

begin

ev3Init();

for k:=1 to 3 do begin
for 1:=0 to 255 do begin
ev3lLeds.all(255-1i,1i,1i,255-1);
end;
for i:=0 to 255 do begin
ev3lLeds.all(1i,255-i,255-1,1);
end;

end;

end.

{

AeMoHCTpauma MuraHua useToumHaukaTtTopoB (led2.pp)
npu OTNYUEHHON UEHTpPanbHOW KHOMKE - MUraHue OpaHXeBbiM
npyv HaxaTol UeHTPa/ibHOW KHOMKE - MWraHWe KpacHbIM
BbIXO4 W3 MporpamMmMbl - HaxaTue Ha KHOMKy Back
}
{$mode objfpc}
uses uev3, rubiroLeds, rubiroButtons, sysutils;
var
centered:boolean=false;
begin
ev3Init();
while true do begin
if ev3buttons.center and not centered then begin
centered:=true;
ev3leds.unblink.all(255,0,255,0);
end;
if not ev3buttons.center and centered then begin
centered:=false;
ev3leds.unblink.start;
end;
if ev3Buttons.back then break;
ev3leds.blink();
sleep(300);
end;
end.
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Knacc TEv3Screen, 06beKT ev3screen, Mogynb rubiroScreen

Hoctynn K [JucIiiel0 peanu3oBaH uepe3 00beKT ev3screen kinacca TEv3Screen. OObekT
aBTOMAaTHUeCKU CO3JaeTCsl TIPYU MHULIMAMU3aLyy 6ubIMoTeKH BEI30BOM MpoLieAyphl ev3init().

EV3 umeeT MOHOXpOMHBIN JucIiieli pas3mepoM 178x128 Touek. B peaibHOCTU MOXKeT a/ipecoBaThCs
192x128 Touek, ogHaKO TOUKM 179-192 Kak[j0M CTPOKM BBIXOAAT 3a Tpefesibl guciuvies. I1pu stom
OHU CYILIeCTBYIOT, MOTYT OBITh MPH HEOOXOAUMOCTU yCTAHOBJIEHBI U CUMTAHBI.

YepHbIM 1[BETOM Ha AUCIIIee cunTaeTcs 3HaueHue 0, 6esibiM - 1. Vi3HauambHO JucTuieid 3aauT 6ebiM
LIBEeTOM, HACTPOMKH LIBeTa KapaHJallla U KUCTU - YepHbIe.

Bb130oB (pyHKIMI pUCOBaHMSI He TMPUBOAUT K HeMe[jIeHHOMY BBLIBOAY Ha Juciiieid. PucoBaHue
TIPOM3BOANTCS B Oydepe orepaTHBHOM TMaMsITH, BBIBOJ Ha AMCIUIEH peanu3yeTcss MeTogoM show.
OTO MO3BO/SeT CO3aTh [JOCTAaTOYHO CJIOKHBIM PUCYHOK M OJHUM JeMCTBHEM, C MHUHHMAa/bHbIM
MepLiaHieM, TIepeHeCTH ero Ha AUCILIeH.

CofepxrMoe [JUCILIesT MOXKeT ObITh CKONUPOBaHO B Oydep orepaTMBHOM IMaMSITH C TIOMOIIbIO
MeToZia get. DTO MOXKET OBITh TOJIE3HBIM [/Isi CO3[@aHusl "CKPHMHIIOTOB" AWCIiess mpu pabore
CTOPOHHUX TIPOrpaMM, C MOC/IeVIOIIMM COXpPaHeHHeM MoMy4YeHHbIX n300paxkenuii B PNG-gaiinax
METOZIOM Save.

[To ymonuanuto, TekcT BeBogUTCS ttf-mpudrom DejaVuSans.ttf, kotopeiii momkeH ObITh
TIpe/IBapUTe/IbHO yCTaHOB/IeH Ha EV3 (Hampumep - ycraHoBkoi makera ttf-dejavu). Illpudt mo
YMOJTYaHUIO MOXKET OBbITh U3MEeHeH 3aMeHOM COIep>XMMOTO TII00aibHOM riepeMeHHOM _fontName 710
BbI30Ba ev3init. [Tocsie BeI30Ba ev3init mpubT MoXKeT OBITH M3MeHeH BbI30BOM Metoza fontType c
nepefaueii ofHOM wu3 6 KoHcTaHT: ruSans, ruSerif, ruMono (wpudTel DejaVuSans.ttf,
DejaVuSerif.ttf, DejaVuSansMono.ttf C O/ PKKOM PYCCKOTO A3bIKa, CM.
https://ru.wikipedia.org/wiki/DejaVu), enSans, enSerif, enMono (upudTtel Vera.ttf, VeraSe.ttf,
VeraMono.ttf ¢ moaep>KKoi TOMBKO JIaTUHMIBI, CM. https://ru.wikipedia.org/wiki/Bitstream Vera).
[IpudTel ¢ MOALEPKKOM TOMBKO JIATHHMIILI BBEJEHbI M3-3a WX HeOO/BIIOro pa3Mepa U MOTYT
WCTIO/Ib30BaThCsl TIPU BBICOKMX TpebOBaHMs K CKOPOCTH BW3yanu3anuu Tekcta. Llpudt enMono
BKJTIOUEH B KOZI MOAyJisi rubiroScreen u poctymneH Bcerja. Eciu mpudT, 3a7aHHBIN 17100aTbHOM
nepemenHol _fontName, He oOHapykuBaeTcs B (haiijioBOM cHCTeMe TP CTapTe IPOrpPaMMBbI,
00BeKT ev3screen aBTOMaTHUeCKHY TIePEK/TI0UaeTCsl Ha MCTo/b30BaHue IprdTa enMono.

Ecmu HeoOxofuMble 7711 BBIBOZIA HA JMCIUIEH MIPUQMTHI OTCYTCTBYIOT B OMEPALMOHHOM CHCTeMe
poboTta (HaripuMep, IMpH CTapTe IT-MPOrpaMMbl Ha OpPHUTUHAJBLHOM 0Opa3e Tpoekra ev3dev), To
CYIL[eCTBYeT BO3MO)KHOCTh TIOJK/TIOUNTh BCTPOeHHbIe B Oubmioreky RubiRobot mpudTsl. s 370
TpeOyeTcss TpPOCTO TIOAK/IIOUWTH OAWH WM HECKOJbKO MOAyAed W3 CJIeAyIoIlero CrmcKa:
fontEnMono, fontEnSans, fontEnSerif, fontRuMono, fontRuSans, fontRuSerif. [Ipu noaxkroueHM
MOJy/b aBTOMaTHMYeCKU M3BJ€KaeT M3 CBOEro Teja BCTPOEHHBbIM LIPU(T KU pa3MellaeT €ro BO
BpeMeHHOM Katajiore. Takum o0pa3oM MIpUGT CTAaHOBUTCS [JOCTYITHBIM [l WCIIONb30BAHUS
MetozoM ev3screen.fontType. CremyeT yuuTbIBaTh, 4YTO pa3Mep aiina Kakgoro mpudTa
kosiebercst ot 50 g0 700 KumoOaiiT, BK/IFOUeHHe MX B MPOTPAMMY YBEJIUUUT BPeMsT KOMITUISLIUHA
pasmep ucrosiHsieMoro (akina, a Takke 3amMe[/IUT CTapT IporpaMMel. [103ToMy He pekoMeHZyeTcst
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WCII0/Ib30BaTh yKa3aHHbIE MOJY/IM Ha pOOOTOTeXHHMUECKMX COPEBHOBAHUSX, I7le OObIUHO Jopora
KaXK7ias CeKyH/za.

Mogynb rubiroScreen sBiseTcsi caMbiM  00beMHBIM B OMOJIMOTEKe, €ro MOJAK/IFOYEHHe
ABTOMAaTUYeCKH YBe/IMUMBAeT WCIIOMHSEMbIM (a1 mporpaMMbl mpuMepHO Ha 350 KumoOauT.
[Toatomy, ecu 0coboii HEOOXOAUMOCTH B BBIBOJE Ha [UCIUIeH HET - PEKOMEeH/YeTCsl OTKIIFoYaTh
JAHHBIA MOJIY/Tb, UTO YCKOPHT IPOLIECC KOMHUPOBaHUs McoHsgeMoro daiiia Ha EV3 u ero 3amycka
Ha pobore.

Onucanue kiaacca TEv3Screen

var _fontName:string="'/usr/share/fonts/truetype/dejavu/DejavuSerif.ttf';
type TEv3Font=(ruSans, ruSerif, ruMono, enSans, enSerif,enMono);

TEv3Screen=class(TEv3)
constructor create();
destructor destroy; override;

// 0o4ncTKa n3obpaxeHus
function clear:TEv3Screen;

// BbBO4 U3006paxeHns Ha Aucnien
function show:TEv3Screen;

// nonydyeHue un3obpaxeHua c gucnnes
function get:TEv3Screen;

// 3anncb n300paxeHWa Ha AUCK B png-dopmaTe
function save(name:variant):TEv3Screen;

// 4TeHue n3obpaxeHus c Aucka B png-¢popmaTte
function load(name:variant):TEv3Screen;

// pucoBaHue pasinyHblX GUryp KapaHzawom N KUCTbI
function line(args:array of const):TEv3Screen;
function line(x,y:variant):TEv3Screen;

function line(x1,y1,x2,y2:variant):TEv3Screen;
function rectangle(x1,y1,x2,y2:variant):TEv3Screen;
function ellipse(x1,yl,x2,y2:variant):TEv3Screen;
function circle(Xx,y,R:variant):TEv3Screen;

// neyaTb TecTa CTaHAapTHLIM WPUOHTOM

function print(x,y:variant; arg:variant):TEv3Screen;

function print(x,y,angle:variant; arg:variant):TEv3Screen;
function print(x,y:variant; args:array of const):TEv3Screen;
function print(x,y,angle:variant; args:array of const):TEv3Screen;

// ycTaHOBKa rnapamMeTpoB KUCTMU

function brushStyle(style:variant):TEv3Screen; // uucno ot 0
function brushStd():TEv3Screen;

function brushNone():TEv3Screen;

function brushSolid():TEv3Screen;

function brushBlack():TEv3Screen;

function brushwhite():TEv3Screen;

// ycTaHOBKa napameTpoB KapaHjauwa
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function penBig():TEv3Screen;

function penSmall():TEv3Screen;

function penSize(size:variant):TEv3Screen; // uucno ot 1
function penStyle(style:variant):TEv3Screen; // 4ducno ot 0
function penSolid():TEv3Screen;

function penNone():TEv3Screen;

function penStd():TEv3Screen;

function penBlack():TEv3Screen;

function penWhite():TEv3Screen;

// ycTaHOBKa napameTpoB wpudpTta

function fontType(ft:TEv3Font):TEv3Screen;
function fontBig():TEv3Screen;

function fontSmall():TEv3Screen;

function fontRotate(angle:variant):TEv3Screen;
function fontSize(size:variant):TEv3Screen;
function fontStd():TEv3Screen;

function fontBlack():TEv3Screen;

function fontWhite():TEv3Screen;

// [pocTyn K 00beKTy xoncTa
property Canvas:TFPImageCanvas read fcanvas;

// [OCTYyn K 00BbEKTY pPUCYHKa
property Image:TEv3Image read fimg;
end;

ITpumepsl ucnoib3oBaHus aucivies EV3
{

BoiBOA4 Ha 3KpaH ¢opmysbl U pe3ynbTaToB ee pacyeta (scril.pp):
}
{$mode objfpc}
uses uev3,rubiroScreen,sysutils;
begin

ev3init();

ev3screen

.fontsmall.fontsmall

.print (10,20, ['34/56+8*3.2="',34/56+8*3.2])
.show;

sleep(3000);
end.

{

MaHunynsumm ¢ pasMepom wpudta U NOBOPOTOM TekcTa (scr2.pp)
}
{$mode objfpc}
uses uev3, rubiroScreen, sysutils;
begin

ev3init();

ev3screen

.print (10,20, 'NpuseT!!!")
.fontBig()

.print(10,40, 'NpuseTt!!!")
.fontRotate(-30)

.fontStd

.print (10,60, 'NoBopoT -30')
.show;
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sleep(3000);

ev3screen

.clear

.fontRotate(180)
.fontSize(18)

.print(172,50, 'NosopoT 180')
.show;

sleep(3000);
end.

{

MpocTeliwasa MynbTunAMkauus (scr3.pp)
3
{$mode objfpc}
uses uev3,rubiroScreen,sysutils;
var i:integer;
begin
ev3init();
ev3screen.fontsmall.fontsmall;
for i:=1 to 178 do begin
ev3screen
.clear
.print(i, 20, 'npuseTt C/EBA!")
.print(178-1i, 40, 'npueeT CMPABA!')
.print(i, 60, 'npuseTt CJ/IEBA!')
.print(178-1i, 80, 'npuseT CMNPABA!")
.print(i, 100, 'npuBeTt CNEBA!')
.print(178-i,120, 'npuseT CMPABA!')
.show;
end;
sleep(3000);
end.

{

3anosiHeHne pgucnies Habopom OTpPe3KOoB
CO cny4aliHbMU CTWUNEeM U WUpUHONW (scr4.pp)
3
{$mode objfpc}
uses uev3,rubiroScreen, sysutils;
var i:integer;
begin
ev3init();
randomize;
for i:=1 to 100 do begin
ev3screen
.penSize(random(6))
.penStyle(random(4))
.line(random(178), random(128), random(178), random(128))
.show;
end;
sleep(3000);
end.

{

JeMoHCcTpauua cTunen KUCTU U COXPaHeHUs COLEepXuMMOoro gucnnes
B ¢daiine png-dopmaTta (scr5.pp)

3
{$mode objfpc}
uses uev3, rubiroScreen,sysutils;
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begin
ev3init();
ev3screen
.brushStyle(6)
.rectangle(0,0,172,128)
.brushStyle(0)
.circle(172/2,128/2,50)
.show
.save('scr5.png');

sleep(3000);
end.

Knacc TEv3Sound, 06bekT ev3sound, mogynb rubiroSound

HocTyt K 3ByKOBOM mojicucTeMe peann3oBaH uepe3 00bekT ev3sound krnacca TEv3Sound. O6bekT
aBTOMAaTHUECKU CO3JjaeTCsl TIPU UHULIMAMU3alK OUOIMOTEKH BBI30OBOM Mpolieyphl ev3init().

MeTobl K/1acca OCYIIeCTB/IsieT BHEIIHUNM BbI3OB CJ/IeAYIOI[UX KOHCO/BbHBIX linux-yTWUIWUT: amixer
(ycraHOBKa TpOMKOCTH), beep (momaua 3BYKOBBIX CHrHanoB), play (o3ByurBaHue WAV-gaiina),
espeak (cunTe3arop peun). Takum o0Opa3om, cCyiiecTByeT 3 THIA 3BYKOBBIX IIPOLIECCOB,
ornpefensieMbix uaeHTUGHKaropamu 'beep’, 'play’ u 'speak’.

Bubnuoreka HacTpauMBaeT CHMHTE3aTOp pPeuyd Ha HCIIO/b30BaHWE PYCCKOTO si3blKa. OTO O3HAuaer,
Cpeiy TIpOYero, uTo YKWCIUTesbHble OyAyT TPOM3HOCUTBHCS IO PYCCKH, Aa)Ke eCIM HaXOASTCS
BHYTPH aHIJIMMCKOTO TeKCTa. VICTob3ys JOTOMHUTE bHBINA C/I0Baph C caiTa pa3paborurka espeak,
MOYXHO 3HAUMTEebHO Y/YUIIWThH MMPOW3HOILIEHHe PYCCKOTO TeKcTa. [[si 3Toro ciefyeT 3arpy3uTh
apxuB http://espeak.sourceforge.net/data/ru_dict-48.zip, pa3apxXuBUpOBaTh HaXOZSIIUNCA B HeEM
¢daiin ru_dict-48 u ckomMpoBaTh €ro Ha KOHTposuiep, 3aMeHsisi dabin  /usr/lib/arm-linux-
gnueabi/espeak-data/ru_dict.

3amycK KaX[Oro 3BYKOBOIO IIpoLjecca peajM3yeTcsl Iapasyle/lbHO OCHOBHOM IporpamMme MU
rapasijieJibHO JIpyTMM TWUIlIAM 3BYKOBBIX IIpOLiecCcOB. Takoe IIOBeJeHHe MOKHO W3MEHUTH C
TIOMOIIIBI0 MEeTOZIa Wait, KOTOpPBIM OIOKHpYeT MPOrpaMMy B OKWAHUU 3aBepIieHus 33/JaHHOTO THTIa
(TUIIOB) 3BYKOBOTIO TpOLecca.

3BYKOBBIE TIPOIIECCHI PA3HBIX TUIIOB He B3aUMOJEHCTBYIOT MeXAy C000i, UTO, C Yy4YeToMm
Trapasie/IbHOCTA UX PaboThl, 1MO3BOJIsIeT BO3HUKATh CUTYALUsIM, KOT/la pa3Hble THUIIbl TPOLIeCCOB
OyzlyT 03ByueHbI He B TOM TIOPsi/IKe, KOTOPOM 3aIlyCKa/uch. Hampumep, rmociesoBaTeibHbIN 3amyCK
pecypcoeMKoro espeak 1 BLICOKOCKOPOCTHOTO beep 6e3 o)Ku/jaHMs 3aBepllieHusi TIPOLIeCCOB, CKOopee
BCEro TIpMBEJET CHayaja K Iojade 3BYKOBOTO CHTHa/la, a 3aTeM - K O3BYUMBAHHUIO TeKCTa
CUHTEe3aTOPOM PeuM.

3amyck 3BYKOBOTO Ipoljecca [0 3aBeplLieHMs Jpyroro 3BYKOBOTO IIpOLiecca TaKOTO-Xe THIa
TipvBeleT MO0 K OXKUIAHWIO 3aBepIlieHMs Tpebiayiero nporecca (Metof setWaitBeforeStart(),
WCIIONb3YeTCsl 10 YMOMYaHUI0), /MO0 K TIpephIBaHWIO TIpeJbIAyIIero mporecca (MeTof
setStopBeforeStart()), mocsie yero OyzeT nMpor3BeieH CTapT HOBOTO 3BYKOBOTO TpOLiecca.

Ecnu nporpaMMa 3aBepIivT CBOIO paboTy /10 OKOHUaHMsI pabOThI 3ByKOBBIX TPOLIECCOB, TO OHU BCe
OyZyT NPUHYAWUTETHHO OCTAHOB/IEHBI.

Omnucanue Kiaacca TEv3Sound

TEv3Sound=class

49


http://espeak.sourceforge.net/data/ru_dict-48.zip

TIpoekt RubiRobot, Bepcus 0.2.5 ot ???

constructor create;
destructor destroy;override;

// YcTaHaBnuBaeT YpOBeHb FPOMKOCTU (OT O [0 100%)
function volume(vol:variant):TEv3Sound;

{

NofaeT 3BYKOBOW CUIrHas 3afaHHOW 4acToThl, 3afaHHOW ANUTENIbHOCTH,

C 3afaHHOi nay30i MO OKOHYaHWUWu.

ANnTenbHOCTbL NO yMo/4yaHuw = 200Mc, nay3a - OmMC

3
function beep(tone:variant):TEv3Sound;
function beep(tone:variant;duration:variant):TEv3Sound;
function beep(tone:variant;duration:variant;delay:variant):TEv3Sound;

NogaeT Habop 3BYKOBbIX CUIHaNOB 3a4aHHOW 4acTOTbl, 3afaHHON ANUTENbHOCTH,
C 3ajaHHOi nay3oii No OKOoH4YaHuu. WHPopmauma O curHanax nepepaeTcs B
MaccuB TpoWKkamy yacToTa-A/NTe/IbHOCTb-Mnay3a.

3

function beep(tdws:array of const):TEv3Sound;

// 03ByuuBaeT ¢alin B WAV-dopmaTe, MMA KOTOPOro nepegaetcs B QYHKUMIO
function play(wavfile:variant):TEv3Sound;

{

03ByuMBaeT MepefaHHbli TEKCT CUHTE3aTOpOM peuu,

CKOpPOCTb MO ymonyaHuiwo = 160 CnoB B MUHYTY

3

function speak(txt:variant):TEv3Sound;

function speak(txt:variant; speed:variant):TEv3Sound;
function speak(txts:array of const):TEv3Sound;

function speak(txts:array of const; speed:variant):TEv3Sound;

// ycTaHaBnuBaeT KOM-BO C/I0OB B MUHYTY [ANA CUHTe3aTopa peuyu
function setSpeakSpeed(speed:variant):TEv3Sound;

// OxupaeT 3aBepleHns NbbiX 3anylueHHbIX 3BYKOBbLIX MPOLLECCOB
function wait():TEv3Sound;

{

OxugaeT 3aBeplWeHus 3anyleHHbIX 3BYKOBHIX MPOLECCOB
NMapameTp what onpegensieT TUN NPOLLECCOB:

'all' - Bce 3BYKOBble MpoLECCHI
'beep' - 3ByKOBOI curHan
'play' - o3ByumBaHue WAV-odaiina
'speak' - cuHTe3aTop peuu

}

function wait(what:variant):TEv3Sound;

// TNpepbiBaeT BCe 3anyleHHble 3BYKOBble MPOLECChH
function stop():TEv3Sound;

// TipepbiBaeT 3anyleHHble 3BYKOBble npouecchl, napameTp what - cm. wait()
function stop(what:variant):TEv3Sound;

{

yCTaHaB/IMBaeT pPexXum OXuiaHus 3aBeplieHVMst 3BYKOBOro Mpouecca nepeq
CTapTOM HOBOTO 3BYKOBOIO Mpouecca TaKoro-xe Tuna. Wcnonb3lyeTtcs
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no yMos4aHuio

}
function setWaitBeforeStart():TEv3Sound;

{

ycTaHaBMMBaeT pexuM MnpepbiBaHWSA 3BYKOBOIrO Mpoluecca nepepg
CTapTOM HOBOIro 3BYKOBOIO Mpouecca TaKoro-xe Tuna.
function setStopBeforeStart():TEv3Sound;

end;

IIpumepsl UCI0/Ib30BaHUA 3BYKOBOM noacucrembl EV3
{

JeMoHCcTpauua beep c o6a3aTeNbHbIM OXuAaHWEM nepej 3aBeplleHueM MNporpamMmbl
(sndi1.pp)
3

{$mode objfpc}

uses uev3, rubiroSound;

begin

ev3init();
ev3sound.volume(100).beep(450);
ev3dsound.volume(10).beep(450).wait();
end.

{

MoCTpPOUHbLIi CUHTe3aTop peyn. MNpegHasHayvyeH ANsa 3anycka B ssh-ceccun.
(snd2.pp)

3

{$mode objfpc}

uses uev3, rubiroSound;
var s:string;

begin

ev3init();
ev3sound.volume(100);
while true do begin

readln(s);
if s='' then break;
ev3sound.speak(s,100);
end;
end.
{
JemoHcTpauna speak u beep (snd3.pp)
3

{$mode objfpc}
uses uev3, rubiroSound;
begin
ev3init();
ev3dsound.speak( 'Mnepckuii mapw, cnywaTb Bcem!',120).wait;
ev3sound.beep([
500,500, 250,500,500, 250, 400, 500, 200, 600, 200, 50,
500,500, 250, 400, 500, 200, 600, 200, 50, 500, 500, 500,
750,500, 250, 750, 500, 250, 750, 500, 250, 810, 500, 200,
600, 200,50,470,500, 250, 400,500, 200, 600, 200, 50, 500, 500, 500
1) .wait;
end.
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Knacc TEv3Battery, oobekT ev3battery, Mogynb rubiroBattery

Hoctyn K uctouHuKy nutaHusi EV3 peanu3oBaH uepe3 oObekT ev3battery kmacca TEv3Battery.
OOBeKT aBTOMAaTUYECKH CO3[@eTCs TIPU WHUIMAIu3aiud OUOIMOTeKH BBI30BOM IPOLIEAYPHI
ev3init().

B kauecTBe ucTOYHMKa muTaHuss EV3 MoXeT UCIO/b30BaTh COOCTBEHHBIA aKKyMY/ATOP (apTHKYJ/T
45501), b0 6 0OBIYHBIX WM aKKyMY/ISATOPHBIX Oarapeek AA.

OCHOBHOM XapaKTepUCTUKOM, Ba)KHOW [/l TIPUK/IAJHOTO MPOrPaMMUCTA, SIB/SIETCS TeKylee
BbIXoAHOe HarpsbkeHue (Meto TEv3Battery.volt), koTopoe MoxeT KonebaThCsl B mpefiesiaXx OT 5 10
9 BosibT. C NpakTUUeCKOU TOYKU 3peHUs, HallpsDKeHNWe HUKe 7 BOJIbT SIB/ISIeTCS KPUTUYHBIM, BJIUSIET
Ha KOPPEKTHYI0 paboTy BHELTHUX YCTPONCTB U MOXKET B JTF000H MOMEHT NPUBECTH K MPeKPaIl[eHH 0
pabotel EV3. OpHako B ciydae Masiol Harpy3kd BO3MO)KHa KoppekTHasi pabora EV3 gaxe mpu
BBIXO/IHOM HarlpsUKeHUM MeHbllle 6 BOJIBT, [I03TOMY MHWHHUMa/IbHOe HarlpsiKeHue, IPU KOTOPOM
BO3MOXXHO TMpOfio/bKeHHe — (yHKLMOHUpoBaHus EV3, mnporpaMMucT [o/pKeH —OnpefessTh
SMITMPUYECKHU.

BTopuuHOl XapaKTepUCTUKOW, KOTOpas HOCUT BO MHOTOM (hopMmasibHbid XapakTep, SIB/seTCs
ypoBeHb 3apsAkd. [Ipy 3TOM MHMHMMaJbHOE W MaKCMMalbHOE BBbIXOJHbIE HAaMpsyKeHUs
dbopmupyeTcsi ApailiBepOM HCTOYHWMKA TMUTAHWS B BUJle KOHCTAHTHBIX 3HAueHWW W TeKyllee
BBIXO/IHOE HalpsDKeHHWe MOXKeT BBIXOAWTb 3a 3TU Ipefenbl. B Takom ciayudae MeTo[
TEv3Battery.live Oyget Bo3Bpaijats 3HaueHust 0 1 100 cOOTBETCTBEHHO.

Onucanue Kinacca TEv3Battery

TEv3Battery=class(TEv3)
constructor create();
destructor destroy; override;

{ BO3BpauaeT HanpsxeHne B BOAbTax (BelWecTBeHHOe 3Ha4yeHue)}
function volt:variant;

{ BO3BpawaeT ypoBeHb 3apsgku B npoueHtTax oT O Ao 100 (Bel.3Ha4deHue)}
function live:variant;
end;

ITpumMepsI UCI10/1b30BaHUA UCTOUHUKA NUTaHusa EV3
{

Nony4vyeHne uHopmauum o6 uMcTovHMKe nuTaHus (btri.pp)
3
{$mode objfpc}
uses uev3,rubiroBattery;
begin
ev3Init();
writeln(ev3battery.volt);
writeln(ev3battery.live);
end.
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Motopbl Lego EV3, moaynb rubiroMotors

B Tekyueit Bepcun 6ubaMoTeku noanep)xuBaetcs Apa Lego-motopa EV3 - Gosbliioi U cpeHui.
Taxxke nopgep>xuBaercst Mmotop Lego NXT, 6ubsmroTeka oripeziesnsiet ero Kak 6osbiioit motop EV3.
Otnnuusi MeXxy OOJBIIMM U CPeJHUM MOTOPAMH - B MOIIJHOCTU M CKOPOCTH BpalljeHus (CpeIHui
MOTOp Oosiee CKOPOCTHOM, HO MeHee MOIL{HbIH, 4yeM 0071b1110¥1). [/t cpeiHero MoTopa UCToIb3yeTCs
k1acc TEv3MediumMotor, s 6ombiioro - knacc TEv3LargeMotor. Oba Kacca nopokeHbl
ot 6a3oBoro TEv3TachoMotor, KOTOpbIi Npe/isiaraeT CaeyOIIe BOSMOKHOCTH:

1. 3anyck MoTopa.

2. 3amycK MOTOpa C OCTAaHOBKOW IO MCTeUeHWU BPEMEHH, IO IOCTWKEHUIO KOJTMUeCTBa 000POTOB
WIW TPa/lyCOB, MO JOCTWKeHUIO0 abCOTFOTHOM TIO3ULIUH.

3. [Tonmep>kka peBepca C MOMOIIBI YCTAHOBKH OTPULIATE/TEHOU CKOPOCTH.

4. Tepep 3aryCKOM U TIPU 3arlycKe 3aJiaHye CKOPOCTU U OFHOTO U3 TPeX CIIoCOO0B 0CTaHOBKM.

5. OcTaHOBKa MOTOpa OTHUM U3 TPeX CII0COOOB OCTAHOBKHU.

6. O)KyaHue 0CTaHOBKU MOTOpa.

7. Oxkuanue [OCTWKEHUsI MOTOpa OMpeZe/ieHHOM TO3WLMH B Pa3/MyHbIX eIUHULIAX W3MepeHUs
(BpartieHMsix/060poTax/rpaycax)

8. IlonyueHue 3afaHHOM M TeKyllled CKOPOCTH, MO3WLMM MOTOpPAa B Pa3/WYHbIX eJWHULIAX
n3MepeHus (BpalljeHUssx/000poTax/rpagycax), criocoba 0CTaHOBKHU.

9. Ipeobpa3oBaHus MeX/y pa3TMUHBIMH €MHUI[AMH U3MePeHUs (BpallleHusi/000pOThI/TpalyChl).
10. IMogmep>xka o0 10 He3aBHCHUMBIX CUETUMKOB Bpall[eHHI/000pOTOB/TpayCcoB Ha MOTOP.

ITpu co3maHuy 06BEKTOB-MOTOPOB MOXKHO yKa3bIBaTb HOMep MopTa. [JeHCTBUTE/NbHBI C/IeAYIOIe
3Ha4eHUs (PerucTp CMMBOJIOB HEBA)KEH)

st opta A: 5,'5','outA')'A’;

[ ropra B: 6,'6','outB','B';

st mopra C: 7,'7''outC','C';

s niopra D: 8,'8','outD','D';

Ecnu mopt He yKa3bIBaeTcsi, TO 00beKT-MOTOD MPUCOeAUHSIeTCs K Ompkaliiemy (cieBa-HarpaBo, OT
A 1o D) MUHUMAIBHO Harpy>keHHOMY TIOPTY, Ha KOTODOM TIOZIK/IFOUeH MOTOP COOTBETCTBYIOIIErO
tuna. [log Harpy3kod mopra MOHWMAaeTCsl KOJMUeCTBO MPUCOEAVHEHHBIX K IOPTYy 00BeKToB. B
TeKylle Bepcur OUOMOTEKH He MMeeT CMbIC/Ia Harpy’kaTb TOpT Oosiee ueM OfHKUM 0OBEKTOM.

Omucanne knaccoB TEv3TachoMotor, TEv3MediumMotor, TEv3LargeMotor

BcnomoraTtesibHble TUMbl AaHHbIX :

{

TUN A8 OonpefeneHns M ycTaHOBKW MO3uumMm mMoTopa, A9 YNpaB/ieHUS CUYeTUYMKamu
cRot - BpauweHus (o6bl4HO 360 BpauweHun = 1 obopoTy, 1 BpaweHue = 1 rpagycy)
cTurn - 060poThl
cbeg - rpapgycehl

}

TTypeCounter=(cRot, cTurn,cDeg);
OCHOBHble KJlaccChl:

TEv3TachoMotor=class(TEv3Motor)

// XAeT OCTaHOBKM MOToOpa
function wait():TEv3TachoMotor;
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YcTaHaBnnBaeT cnocob OoCTaHOBKM mMOTOpa.

JeiicTByeT npu 3anycke moTopa.

Ha Tekylwee BpaweHMe MOTOpa BAMAHUA He oOKa3biBaeT.

BapuaHThl:

1) OcTaHOBKa 6e3 OTK/KWYEHMS MNOofayn SNEKTPOIHeprum,
CpefiHUiA TOPMO3HOW NyThb
saBrake, 'brake', 'Topmo3', 'Topmo3un', 'TopmMo3uTh', 1

2) OcTaHOBKa C ygepxaHuem MNO3vMUUK, MUHUMAsIbHbLIA TOPMO3HOW MNyTb
saHold, 'hold', 'cTton', 'cTtoaTh"', 'cTON"', 2

0) [ABuXeHWe HaKaTOM, C OTKJ/IOYEHUEeM nofayn SNeKTPOo3IHepruu,
MaKCUManbHblii TOPMO3HOW NyTb
saCoast, 0, 'HakaT' un gpyrve BapuaHTbl, He Bxoasuwue B 1) u 2)

¥

function setHowStop(sa:variant):TEv3TachoMotor;

{

Bo3BpawaeT cnocob6 OCTaHOBKW MOTOpa
1 - OcTaHoBKa 6e3 OTK/4YeHMA nojayn 3/1IEKTPOIHEPruum,
CpefiHUiA TOPMO3HOW NyThb
2 - OcTaHOBKa C yjepxaHvem MNo3uMuUun, MUHWMAsIbHbIA TOPMO3HOW MyTb
0 - [BWXeHMe HaKaToM, C OTK/YEeHMeM Mojauyn I/eKTPOo3IHepruu,
MaKCUManbHblii TOPMO3HOW NyTb

function howStop(out sa:variant):TEv3TachoMotor;
function howStop:variant;

{

3anyckaeT CyeTuyMK 06GOPOTOB, KOMMYECTBO cYHeTuukoB - 10, ¢ O go 9
Mo ymMOnyaHuio UCNoMb3yeTCcs CYETYMK C HOMepoMm 0

¥

function counterStart(ID:integer=0):TEv3TachoMotor;

{
BO3BpawaeT KOJI-BO BpaleHuii/o60poToB/rpagycoB C MOMEHTa 3arycka cyeTuyuka
Pe3ynbTaT 6yAeT oTpuuaTesibHbIM MpM o6paTHOM BpaweHuun
}
function counter(typeCounter:TTypeCounter=cTurn;
ID:integer=0):variant;
function counter(typeCounter:TTypeCounter;
ID:integer; out count:variant):TEv3TachoMotor;

{

610KMpYyeT Ha KOM-BO BpaleHuii/ob6opoToB/rpagycoB C MOMEHTa 3anycka cuyeT4yuka
count MOXeT OblTb KakK MOMNOXUTEsSbHbBIM, TaK W oTpuuaTesnbHbiM (MO3BOAAET
KOHTPO/IMpPOBaTb PEBEPCUMBHOE BpaleHue moTopa)

function counterWait(count:variant; typeCounter:TTypeCounter=cTurn;
ID:integer=0):TEv3TachoMotor;

{
6/10KMpyeT Ha KOM-BO BpaweHuii/ob60poTOB/rpagycoB C MOMEHTa 3anmycka cuyeT4duka
count MOXeT OblTb TOMbKO MOSIOXUTEbHbLIM
He AenaeT pasHuupl Mexgy NpsMbM U PEBEPCUBHLIM BpaleHMamu
3
function counterAbswait(count:variant; typeCounter:TTypeCounter=cTurn;
ID:integer=0):TEv3TachoMotor;
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{

6/10KMpyeT Ha KON-BO rpagycoB C TeKylWero MOMeHTa
deg (rpagycbl) - Bcerga nonoxuTesnbHoe 3HayeHue
HE M3MeHseT cocTosHme moTopa (He 3amyckaeT M He oCTaHaB/uBaeT)
MoxeT 6M0KMpoBaTb GECKOHEYHO, ec/in MOTOp He BpawaeTcs.
}
function waitDeg(deg:integer;
ID:integer=0):TEv3TachoMotor;

{

6/10KMpyeT Ha KON-BO 06OPOTOB C TEeKyWero MOMeHTa
turn (o6opoThl) - Bcerga nosoXuTesibHOe 3HadeHue
HEe M3MeHseT cocTosHWe moTopa (He 3anyckaeT M He ocCTaHaBAuBaeT)
MOXeT O6NnoKMpoBaTb GECKOHEYHO, eCc/An MOTOp He BpalaeTcs.
}
function waitTurn(turn:double;
ID:integer=0):TEv3TachoMotor;

{

npebpa3oBaHna Buga rpagycel <-> BpaleHus <-> 060poThl
3

function deg2rot(deg:variant):variant;

function rot2deg(rot:variant):variant;

function turn2rot(turn:variant):variant;

function rot2turn(rot:variant):variant;

{

YcTaHaBiuBaeT M BO3BpawaeT TeKylWylo No3vuuio MOTOpa B pPa3/IUYHbIX
eANHNLUAax N3MepeHUs

3
function setPosition(p:variant;

typeCounter:TTypeCounter=cRot) :TEv3TachoMotor;
function position(out p:variant;
typeCounter:TTypeCounter=cRot) :TEv3TachoMotor;
function position(typeCounter:TTypeCounter=cRot):variant;

{

YcTaHaB/MBaeT CKOPOCTL BpaleHua oT -100% fo 100%
JencTtByeT npu 3anycke moTopa.
Ha Tekywee BpalweHne MOTOpa B/IUAHUA He OKa3biBaeT.

b

function setSpeed(sp:variant):TEv3TachoMotor;

{

Bo3BpalaeT yCTaHOB/IEHHYI paHee CKOpPOCTb BpauweHusa oT -100 o 100

}

function Speed(out sp:variant):TEv3TachoMotor;
function Speed:variant;

{

Bo3BpauaeT peasibHYl0 CKOPOCTb BpaweHusa oT 0 go 100

¥

function currentSpeed(out sp:variant):TEv3TachoMotor;
function currentSpeed:variant;

{

Bo3BpawaeT 1, ecnu ycTaHOB/IEH peBepc M O B MPOTUBHOM Cllyyae
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¥

function Reverse(out yes:variant):TEv3TachoMotor;
function Reverse:variant;

{
b

function Stop(sa:variant):TEv3TachoMotor;
function Stop():TEv3TachoMotor;

{

OcTaHaBNMBaeT MOTOp, CNOCO6 OCTaHOBKM - cM. setHowStop

3anyckaeT MOTOP (ACUHXPOHHLIA BbI30B). BO3MOXHble NapameTpbl -
CKOpPOCTb M CMNoco6 OCTaHOBKW MO ymon4yaHuio npu Bbi3oBe stop()
3
function Run(sp:variant; sa:variant):TEv3TachoMotor;
function Run(sp:variant):TEv3TachoMotor;
function Run():TEv3TachoMotor;

3anyckaeT MOTOpP BM/I0OTb A0 AOCTUXEHWSA abCoMOTHON no3unuuun
(aCUHXpPOHHbLIE BLI3OB) .
BOo3MOXHble nmapameTpbl - CKOPOCTb M CNoco6 OCTaHOBKMU

function RunToAbsPos(pos:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunToAbsPos(pos:variant; sp:variant):TEv3TachoMotor;
function RunToAbsPos(pos:variant):TEv3TachoMotor;

{

3anyckaeT MOTOpP Ha KO/MYECTBO MWIINCEKYHA (@CUHXPOHHbIA BbI3OB).
BO3MOXHble napameTpbl - CKOPOCTb M Ccnocob6 OCTaHOBKMU
function RunTime(ms:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunTime(ms:variant; sp:variant):TEv3TachoMotor;
function RunTime(ms:variant):TEv3TachoMotor;

{

3anyckaeT MOTOP Ha KOAMYeCcTBO rpafycoB (@CUHXPOHHLIA BbLI3OB).
BO3MOXHble MapameTpbl - CKOPOCTb M CNOCO6 OCTaHOBKM
}
function RunDeg(deg:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunDeg(deg:variant; sp:variant):TEv3TachoMotor;
function RunDeg(deg:variant):TEv3TachoMotor;

{

3anyckaeT MOTOP Ha KO/IMYECTBO 060pPOTOB (@CUHXPOHHLIA BbLI3OB).
BO3MOXHble napameTpbl - CKOPOCTb U Cnocob6 OCTaHOBKU
}
function RunTurn(turn:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunTurn(turn:variant; sp:variant):TEv3TachoMotor;
function RunTurn(turn:variant):TEv3TachoMotor;
end;

TEv3LargeMotor=class(TEv3TachoMotor)
constructor create(port:variant);
constructor create();

end;

TEv3MediumMotor=class(TEv3TachoMotor)
constructor create(port:variant);
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constructor create();
end;

IIpumeps1 ucno/ib3oBaHus MoTopos EV3
{

JeMoHCcTpauusa 3anycka M 0CTaHOBKMU

6onbwmx motopoB (motl.pp)

Mpu 3anycke c 6510Ka BMEcCTO KnaBuwm Enter
MOXHO HaxumaTb KHOMKY CENTER

TpeboBaHus:

JBa 60/bwuX MOTOpa, JEBbIA MOAK/MOYEH K
NOpPTY C MEHbWMM HOMEPOM, MNpasbli - K MNOPTY
C 60/1bWUM HOMEPOM.

3

{$mode objfpc}

uses uev3, rubiroMotors;

var M1,M2:TEv3LargeMotor,

begin

ev3init();

// TogknwyeHne K nepBoMy MOTOpyY
M1:=TEv3LargeMotor.create();

// 3anycK Ha MaKCuUMasibHOl CKOpPOCTU

M1.Run(100);

// eAWHCTBEHHas BO3MOXHOCTb OCTAHOBWTb MOTOpP - enter
readln;

// OCTaHOBKa C TOPMOXEHMEM

M1l.stop(saBrake);

readln;

// TogKNi4yeHne Ko BTOPOMY MOTOpPY
M2:=TEv3LargeMotor.create();

// 3anyck Ha 3 ceKyHAbl
M2.RunTime (3000, 100, saBrake);

// MOXHO OCTaHOBWTb MOTOpP A0 3aBepleHusa BpaleHus
readln;

// OCTaHOBKa C 3aMeHOl TOPMOXEeHUs Ha ydepxaHue
M2.stop(saHold);

readln;

// 3anyck MOTOpPOB B 06paTHYl CTOpPOHY Ha 5 060poToB
// C OXugaHuem 3aBeplieHua nx padoThl
M1.runTurn(5, -100, saBrake);
M2.runTurn(5, -100, saBrake) .wait();

writeln ('Motors stopped');

readln;
end.

PyneBoe ynpaBnieHue, moaysb rubiroMotors

Knacc TEv3Rule wucrnonb3yercs [/ co3[aHusi pPy/eBOrO YIpaB/leHHsT Ha [JBYX MOTOpax U
ripeJyjiaraeT C/eyroliie BO3MOXXHOCTH:

1. Iopep>kka ABYX OOMBIINX WK IBYX CPEIHUX MOTOPOB.
2. 3arycK MOTOPOB C yKa3aHHWeM HarpaB/eHUs! IBUKEHUSI.
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3. 3anyCcK MOTOPOB C yKa3aHWEeM HarpaBJ/IeHUs IBUKEHHS U C OCTAHOBKOM M0 UCTeYEeHUH BPEMEHU.
4. BroKYpyOLUMi 3aIyCK MOTOPOB C yKa3aHWeM Harpab/eHUs ABWKEeHHUSI U O)KUJaHUeM OCTaHOBKU
T0 ZIOCTH)KEHUIO KOJTMUYeCTBa 000POTOB WK TPaJlyCOB.

5. [Topmep>xka pesepca.

6. [lepes 3amyCKOM M TIpU 3aITyCKe: 3ajlaHre CKOPOCTH M OTHOTO U3 TPeX CrIoCOO0B OCTaHOBKHU.

7. OXuiaHe 0CTaHOBKU MOTOPOB.

8. ITonmyyeHue 3aflaHHOM U TEKYILlel CKOPOCTH, criocoba 0CTaHOBKH.

[Ipu co3paHny OOBEKTA-Py/IeBOTO YIIPaBIeHUsT MOXKHO YKa3bIBaTb HOMepa TMOPTOB [ijisl JIEBOTO U
NpaBoro OO/BIIMX MOTOPOB (MAEHTH(UKAIMs TIOPTOB - CM. Bhillle). EC/M MOPTHI He yKa3bIBaTh,
OyZyT 3a/1eiiCTBOBaHbI /IBa MePBbIX CBOOOAHBIX OOMBIIMX MOTOPA.

Omnucanue Kiaacca TEv3Rule
TEVv3Rule=class(TEv3)

// XOeT OCTaHOBKW MOTOPOB
function wait():TEv3Rule;

// co3fjaHue pyneBOro ynpas/eHWs Ha MOTopax yKa3aHHOro knacca
constructor create(LPort,RPort:variant; MotorClass:TEv3TachoMotorClass);
// co3pjaHune py/neBOro ynpaB/ieHWsa Ha 60MblMX MOTopax
constructor create(LPort,RPort:variant);
// co3paHune py/neBOro ynpaB/eHWs Ha MOTOopax yKa3aHHOro knacca
constructor create(MotorClass:TEv3TachoMotorClass);
// co3pgaHune pyneBOro ynpab/ieHWs Ha 60MblIMX MOTopax
constructor create();

destructor destroy;override;

// YcTaHaBnuBaeT cnocob ocTaHOBKWM MOTOpoB (cm.TEv3TachoMotor)
function setHowStop(sa:variant):TEv3Rule;

// Bo3BpauaeT cnocob ocTaHOBKM MOTOpoB (cm.TEv3TachoMotor)
function howStop(out sa:variant):TEv3Rule;

function howStop:variant;

{

YcTaHaBiuBaeT CKOPOCTb BpaweHus oT -100% po 100% (cm.TEv3TachoMotor)

3

function setSpeed(sp:variant):TEv3Rule;

{

Bo3BpallaeT yCTaHOB/IEHHYI paHee CKOpPOCTb BpaueHusa oT -100 o 100
(cm.TEv3TachoMotor)
}

function Speed(out sp:variant):TEv3Rule;
function Speed:variant;

{

Bo3BpauaeT ycTaHOB/NEHHYI paHee CKOPOCTb BpaleHua Ana neBoro kKoneca

function SpeedLeft(out sp:variant):TEv3Rule;
function SpeedLeft:variant;

{

Bo3BpauaeT ycTaHOB/MIEHHYI paHee CKOPOCTb BpaleHua AnA npaBoro kKoneca
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3
function SpeedRight(out sp:variant):TEv3Rule;

function SpeedRight:variant;

// Bo3BpawaeT peBepc (cm.TEv3TachoMotor)
function Reverse(out yes:variant):TEv3Rule;
function Reverse:variant;

// ocTaHaBnuBaeT o6a moTopa (cm.TEv3TachoMotor)
function Stop(sa:variant):TEv3Rule;
function Stop():TEv3Rule;

{

3anyckaeT o6a moTopa (aCUMHXpPOHHLIA Bbi3oB) (cm.TEv3TachoMotor)
direct - HanpaBneHue ABUXEHUSA
Mpumepsl NoBeAeHUs pPyneBoro ynpasfieHWA NpPuU NONOXUTENbHOW CKOPOCTMU
M 3HayeHus direct:

100 - MoOBOPOT BMpaBO BOKpPYr ocw,

-100 - MOBOPOT BNEBO BOKpYr ocw,

50 - MoBOpPOT BMNpaBO BOKPYr npaBoro Koseca,

-50 - NoBOpPOT BNEBO BOKPYr N€BOro Kosieca
3
function Run(direct:variant; sp:variant; sa:variant):TEv3Rule;
function Run(direct:variant; sp:variant):TEv3Rule;
function Run(direct:variant):TEv3Rule;

{

3anyckaeT MOTOPbl Ha KONWYECTBO MWIIUCEKYH[ (ACUHXPOHHbLI BbI3OB) .
BOo3MOXHble MapameTpbl - CKOPOCTb U CNOCO6 OCTaHOBKM
}
function RunTime(direct:variant; ms:variant; sp:variant; sa: variant):
TEvV3Rule;
function RunTime(direct:variant; ms:variant; sp:variant):TEv3Rule;
function RunTime(direct:variant; ms:variant):TEv3Rule;

{

3anyckaeT MOTOpbl Ha Konu4yecTBO rpagycoB (B/IOKUPYWUWIA BbizoB) .
BOo3MOXHble napameTpbl - CKOPOCTb M cnocob OCTaHOBKMU
}
function RunDegwWait(direct:variant; deg:variant; sp:variant; sa:
variant):TEv3Rule;
function RunDegWait(direct:variant; deg:variant; sp:variant):TEv3Rule;
function RunDegWait(direct:variant; deg:variant):TEv3Rule;

{

3anyckaeT MOTOpbl Ha KOAM4ecTBO 060poToB (B/IOKUPYWUWWIA BbIZOB) .
BO3MOXHble MapameTpbl - CKOPOCTb M CNOCO6 OCTaHOBKM
3
function RunTurnWait(direct:variant; turn:variant; sp:variant; sa:
variant):TEv3Rule;
function RunTurnwWait(direct:variant; turn:variant; sp:variant):TEv3Rule;
function RunTurnWait(direct:variant; turn:variant):TEv3Rule;

{

3anyck moTopa C npsAMOi nojayveinn HanpsxeHusa c 610Ka nuTaHus
Sp - MpOUEHT nogaBaeMoro HanpaxeHusa, oT -100 go 100
OTpuuaTenbHoe 3HayeHne obecrneymBaeT WHBEPCUIO BpalWweHus .
CKopoCTb BpaleHUsa AO0NOMHUTEeNIbHO 3aBUCUT OT YPOBHA 3apagku
6710ka nNuTaHus.
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¥

function directRun(sp:variant):TEv3TachoMotor;

{

N3veHeHne HanpsxeHus, nojaBaemMoro Ha MOTOp
(npegBapuTenbHO O4HOKpPaTHO BbI3BaTb directRun)

function directSpeed(sp:variant):TEv3TachoMotor;

{
3

function currentDirectSpeed(out sp:variant):TEv3TachoMotor;
function currentDirectSpeed:variant;
end;

Tekyluee HanpsaxeHwe, nojgaBaemMoe Ha MOTOpP

IIpuMepbI HC0/TH30BAaHUA PYJ/IeBOT0 yIIpaB/ieHHs Ha 0a3e moropoB EV3
{

[BMXeHWe Mo NUHUKM [0 NnepekpecTKa
C nomouwbk ABYX faTyukoB cBeTa (mot2.pp)

TpeboBaHus:
ABa 60ONblIMX MOTOPa, /EBbLIA MOAK/MOUYEH K
NOpPTY C MEHbWMM HOMEPOM, Mpasbli - K MNOPTY
Cc 60/blWUM HOMEPOM.
[Ba gaTt4ymka cBeTa, NeBbliA MOAKYEH K
NOPTY C MEHbWMM HOMEPOM, Mpasbli - K MNOPTY
Cc 60/1bWUM HOMEPOM.
3
{$mode objfpc}
uses uev3, rubiroMotors, rubiroSensors;
var
L,R:TEv3ColorSensor;
Rule:TEv3Rule;

Mpoueaypa ABWXEHUS MO JIMHUKM 4O NepeKkpecTKa
C nomoublo ABYX AaTUMKOB LBeTa

maxSpeed - MakCcumasbHO pa3BuUBaemMast CKOPOCTb

minSpeed - MMHMMaNbHasA CKOPOCTb

koef - Ko3pdnumeHT nosopoTa, OT O (MNOBOPOT OTCYTCBYET)
Ao 1 (KpaliHe pe3Kuili NoBOPOT)

borderBreak - rpaHuua 4epHoOro, BbIXOA4 W3 Mpoueaypbl
npu cymme 3HayeHuWli JaT4UMKOB, MeHblWein borderBreak
(BbIXO4 MO NEpeKpecTKy)

borderAcc - rpaHuya TOYHOCTM, [ABWXEeHUE MPSAMO NpU pas3Inynmu
3Ha4yeHUn JaTyMKOB MeHblWeM borderAcc

b

procedure run(maxSpeed, minSpeed, koef:double; borderBreak, borderAcc:integer);
var lref,rref,speed:double;
direct,prevDirect:double;

begin
try
speed:=maxSpeed;
direct:=0;

prevDirect:=0;
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Rule.Run(direct, speed);
while true do begin
lref:=1.reflect; rref:=r.reflect;
if lref+rref<borderBreak then exit;
if abs(lref-rref)<borderAcc then direct:=0
else direct:=(1lref-rref)*koef;
if (direct=prevDirect)and(speed>=maxSpeed) then continue;
if (direct=prevDirect) then speed+=1
else speed:=minSpeed;
prevDirect:=direct;
rule.Run(direct, speed);
end;
finally
rule.stop(saBrake);
end;
end;

begin
ev3init();
Rule:=Tev3Rule.Create;
1:=TEv3ColorSensor.Create;
r:=TEv3ColorSensor.Create;
run(100, 40,0.45,50,20);
readln;
end.

PyuyHoe ynpaBneHue pob6oToM C KnaBuaTypsl (mot3_1.pp)

TpeboBaHus:

JBa 60/nbliMX MOTOpa, JEBLIA MOAK/MOUYEH K
nopTy C MEHbWWM HOMEPOM, MpaBblii - K MOpPTY
c 60/bWUM HOMEPOM.

3anyck - B ssh-ceccum, pekomeHayeTcss 6ecnpoBogHoOe
NoAKAKYEeHNE K pob6oTy.

Mpun cTapTe NporpavMmbsl BbIBOAUTCA cnpaBka Mo
KnaBuwam yrnpasBfieHuns .

}

{$mode objfpc}
uses crt,uev3, rubiroMotors, sysutils;

var ch:char; command:char=#0; speed:integer=20;
begin
writeln('Po60T C py4HbIM ynpaBneHuem');
writeln('KnaBuwa ESC - 3aBepweHue paboTbl nporpammsl’');
writeln('KnaBuwn Kkypcopa t,<,-,1 - ABWUXeHue pob6ota');
writeln('KnaBuwm oT 1 A0 9 - cKoOpocTb poboTa');
writeln('OcTanbHble KnaBuwy - ocTaHoBKa poboTa');
ev3init();
repeat
ch:=readkey;
if ch in ['1'..'9'] then speed:=10*strToInt(ch)
else if ch=#0 then command:=readkey
else command:=#0;
case command of
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#72:ev3rule.Run(0, speed);
#80:ev3rule.Run(0, -speed);
#75:ev3rule.Run(-100, speed);
#77:ev3rule.Run(100, speed)
else ev3rule.Stop();

end;
until ch=#27;
end.

Aatunkm Lego EV3, moaynb rubiroSensors

B Tekyieli Bepcuu O6UOMMOTEKU TOA/ep)KUBaeTCss Becb Habop gatunkoB Lego-EV3 u pgarumk-

KHonka NXT.

TEv3InfraSensor

WNudpakpachbiii gaTuvk (kog 45509). [To3BosisieT orpefiesiaiTh pacCTOSTHUE [0
npensTCTBUs (0 mpuMepHo 70 cM), HarpaB/ieHHe U PacCTOsiHUE [0 Masika
(kom 45508), Habop Ha)KaThIX KHOMOK Ha Masike. Orepaiid Ha MasiKe
TIPOBOASITCS C YYETOM BbIOPAaHHOTO KaHasia CBSI3H.

TEv3GyroSensor

I'ipockormueckuii aatuuk (Kog 45505). [To3BosisieT onpeenuTh CKOPOCTb U
Hampap/jieHWe TpU [BWKEHUM B TOPU30HTA/ILHOM IJIOCKOCTH, CKOPOCTh U
yTo/1 HaKJIOHa.

TEv3UltraSensor

Ynbrpa3sBykoBoul gatuuk (koj 45504). [To3BonsieT omnpefensiTb pacCTOsIHHE
[0 TIPEMATCTBUS B MWUIMMeTpaX, CaHTUMeTpaX, MeTpaxX; OLleHHUBaTh
Ha/iMuyde WIYMOB OT JPYrMX [aTUuMKOB; TIO/yuaThb JaHHbBIe cpa3y, J1bo
OKUJAaThb HW3MEHUBLIErocsd 3HaueHus. IlITaTHO MOAJepP)KUBAeT PpPeXUM
TOCTOSTHHOTO HEeMNPepPhIBHOTO OMpe/ie/ieHUs1 paCCTOSTHUSI. DKCIleprUMeHTalbHO
MoJiep>kBaeT pPeXXUM OJHOPA30BOrO Ofpejie/ieHHsi  pacCTosiHusl  (He
PEeKOMeH/1yeTCs K UCII0/Ib30BaHUI0)

TEv3ColorSensor

Hatuuk 1Beta/cBeta (Kop 45506). IloanepkvBaeT peXXKUMbl OMpefeseHust
1[BeTa, ompefeneHusi cocrapistoux 1Beta (RGB), onpenenenvsi ypoBHs
OTPa)KeHHOI'0 CBeTa U Olpefe/ieHrs OCBellleHHOCTU. [lo3Bossier mosyyarb
JlaHHbIe Cpa3y, MO0 0)KUAATh U3MEHUBIIIEroCs 3HaUeHUsI

TEv3TouchSensor

Hatuvk kacanusi (kog 45507). Tlo3BosisieT ornpefie/iuTh TeKylllee COCTOSIHUE
KHOIIKH, [103BOJIsSIeT O)KU/IaTh HAXKaTHs, OTKaTHs U Le/T4Ka.

TNXTTouchSensor

Hatuvk kacanusi (kog 9843). [To3BossieT ompenenuTh TeKylee COCTOSHUE
KHOITKH, TI03BOJISIET OKU/]aTh Ha)KaTHsl, OT)KaTUS U I1je/TuKa.

ITpu co3maHny 00BEKTOB-JaTUMKOB MOXKHO YKa3bIBaTh HOMED TOpTa. [leliCTBUTEbHBI C/IeAYIOLre
3HaueHus (DerucTp CHMBOJIOB HEBA)KEH)

nnsnopra 1: 1,'1','in1';

[ riopra 2: 2,'2','in2';

s riopta 3: 3,'3','in3';

s niopra 4: 4,'4','ind';

Ecnu mopt He yKa3biBaeTcsi, TO 00beKT-/jaTUMK MPUCOeAWHSeTCsl K OmpkaiieMy (c/ieBa-Harpaso,
oT 1 10 4) MUHMMaJIbHO Harpy>KeHHOMY TIOPTY, Ha KOTOPOM MOZK/IIOUEH AaTYUK COOTBETCTBYHOLErO
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tuna. [loj Harpy3kod mopra MOHKWMAaeTCsl KOJMUECTBO NMPUCOEVHEHHBIX K IOPTYy 00BeKToB. B
TeKylel Bepcuu OMOIMOTEKN He UMeeT CMBIC/Ia HarpyykaTh MOpT Oosiee yeM OIHUM 0OBEKTOM.

Knacc TEv3InfraSensor, moaynb rubiroSensors

OcobeHHOCTBIO paboTbl MH(PaAKpPACHOTO [JaTyvKa SIB/ISIETCS €ro TeCHOe B3auMOJeHCTBUe C
vHpakpacHbIM MasikoM. [Ipu 3TOM, MOC/ie KaK[Oro MepeK/toueHHss Ha HOBbIA PEXUM, JaTurK
TpeOyeT peMHUIMAIM3alMd Maska. B pe3syrnbrare mpakTUueCKd HEBO3MOXXHO IPOrpaMMMPOBaTh
JIaTYMK CO CMellleHHeM pexkuMoB, Harpumep - OTHOBPEMEHHO nonyuatek 1 06pabatbiBaTh

1) paccTosiHMe U HampaB/ieHue /10 MasKa,

2) HabOpbI KHOTIOK Ha Masike
Knacc TEv3InfraSensor He 3ampelijaeT repeKkaiOueHre PeKUMOB, OJHAKO Cpe/ACTBaMHU JAaTuhKa
TIPOKOHTPOJIMPOBaTh TEeXHUUECKOe COCTOsIHWe Masika HeBO3MOKHO. [1o3Tomy, TpU OTCYyTCTBUM
perHULIMaIN3aliy, JaTyuK Oy/feT BO3BpalllaTb HEKOPPEKTHbIe pe3y/bTaThbl (HarpyuMep - HeBepHO
OTipe/ie/isiTh PacCTOsIHUE /10 Masika).
Takum 00pa3oM, OCHOBHOW peKOMeHJallMel M0 TPOrpaMMHPOBAHHIO WH(PAKpacHOTO JaTdrKa
spisiercs MUHUMUM3U3ALINA OJHOBPEMEHHOI'O WCIIO/JIB3OBAHUA cnexyrommx
HabOpOB MeTo/IOB

1) len

2) direct,distance

3) anybuttons, buttons

Onucanue Kinacca TEv3InfraSensor u BcrmoMorare/1bHBIX THIIOB JJAHHBIX
{

BCe [AOMYyCTUMble KOMOMHaLUUM KHOMOK WMHPpaKpacHOro masika,
ANns 60MbWMHCTBA M3 HUX B Ha3BaHWM yKa3biBaeTCcHA LUBET U
MeCcTOMnoN0XeHNe

R - red, KpacHasa KHonka

B - blue, cuHAsS KHoOMNKa

U - up, BepxHAdA KHOMkKa

D - down, HWXHASA KHOMKa
Hanpuvmep, KOHcTaHTa irRUBD oO3HayaeT OA4HOBpPEMEHHOE HaxaTue
KpaCHO BepXHeil M CUHel HWXHel KHOMOK

TEv3IRButton=(irNone, irRU, irRD, irBU, irBD,
irRUBU, irRUBD, irRDBU, irRDBD,
irBeacon, irRURD, irBUBD);

{

MHOXECTBO, KOTOPOE MOXeT cogepxaTb
nobble KoMOMHauMm KHonok irRU, irRD, irBU wmn irBD

TEv3IRButtons=set of TEvV3IRButton;
TEv3InfraSensor=class(TEv3Sensor)

constructor create(port:variant);

constructor create();

// paccTosdHue [O npensaTcTBuSA B %, A0 0.7 meTpa

function len:variant;
function len(out ln:variant):TEv3InfraSensor;
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{
HanpasfieHne Ao Masika, OT -25 (cnea) po +25 (cnpasa)
KaHan - ot 1 go 4

function direct(const channel:variant):variant;
function direct(const channel:variant; out dir:variant):TEv3InfraSensor;

{

paccTtoaHue [0 maska B %, A0 2 METpPOB
KaHan - ot 1 pgo 4

¥

function distance(const channel:variant):variant;

function distance(const channel:variant; out dist:variant):TEv3InfraSensor;

{

HaxaTble Ha MasKe KHOMKW, MpPW MCMNO/b30BaHUM MEpPBOro KaHana;
nobble KoMOMHaUMM KHoOMokK irRU, irRD, irBU wmn irBD

3

function anyButtons():TEv3IRButtons;

function anyButtons(out butt:TEv3IRButtons):TEv3InfraSensor;

{

HaxaTble Ha Masike KHOMKW, NpuM MCNOAb30BaHMW KaHana oT 1 go 4;
BO3BpaWaeT ¢paKT HaxaTuss OAHON KHOMKW WMAXM KOMOMHAUUM ABYX KHOMOK.
MOXEeT aHaIM3MpoBaTbCA KakK 3HaydyeHume Tuna TEv3IRButton,
nmbo Kak uenoe 3HayeHue U3 guanasoHa oT 0 go 11
3

function buttons(const channel:variant):variant;

function buttons(const channel:variant; out butt:variant):TEv3InfraSensor;

end;

IIpumepsl ucnob30BaHuA MH(ppakpacHoro AaTyuka EV3
{

JemoHcTpauns paboTbl MHOpaKpacHOro gaTymMka M Masika
"Po60oT Ha noBogke" (sns5.pp)

TpeboBaHus:

[JBa 60/bwUX MOTOpa, J/EBLIA MOAK/MOYEH K

NMOPTY C MEHbWMM HOMEPOM, Mpasbli - K MOPTY

Cc 60/blUM HOMEPOM.

WHOpaKpacHbIi gaTymMK, NOAKAKYEH K wbomy nopTy.
WHPpaKpacHbin Masgk Ha MepBOM KaHane.

3
{$mode objfpc}
uses uev3, rubiroSensors, rubiroMotors;
var
Infra:TEv3InfraSensor;
rule:TEv3Rule;
i,d:integer;
begin
ev3Init();
infra:=TEv3InfraSensor.create();
Rule:=TEv3Rule.create();
while true do begin
i:=infra.distance(1);
d:=infra.direct(1);
writeln(i,' ',d);
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if (i<30)or(i=100)or(i<@) then rule.stop
else rule.run(d*4,10+i/2);
end;
end.

{

JemoHcTpauma uHbpakpacHoro gatumka u mMaska (sns6.pp)
"AUCcTaHUNMOHHOE YynpasrieHue"

TpeboBaHus:
[JBa 60/bwUX MOTOpa, JEBLIA MOAK/MOYEH K
NOpPTY C MEHbWMM HOMEPOM, Mpasbli - K MNOPTY
C 60/blWXM HOMEPOM.
WHOpaKpacHbIA gaTyumMK, MNOAK/AKYEH K wbomy nopTy.
WHbpaKpacHbIi Massk Ha NepBOM KaHane.
}
{$mode objfpc}
uses uev3, rubiroSensors, rubiroMotors, rubiroButtons;
var
Infra:TEv3InfraSensor;
LM, RM:TEv3LargeMotor;
s:TEvV3IRButtons;
begin
ev3Init();
infra:=TEv3InfraSensor.create();
LM:=TEv3LargeMotor.create();
RM:=TEv3LargeMotor.create();
while true do begin
if ev3buttons.back then break;
s:=infra.anybuttons;
if [irRU,irRD]*s=[] then RM.stop.setSpeed(0);
if [irBU,irBD]*s=[] then LM.stop.setSpeed(0);
if irRU in s then RM.Run(RM.Speed+1);
if irRD in s then RM.Run(RM.Speed-1);
if irBU in s then LM.Run(LM.Speed+1);
if irBD in s then LM.Run(LM.Speed-1);
end;
end.

Knacc TEv3GyroSensor, moaynb rubiroSensors

Vcnonb30BaHWe JaTuMKa-rMPOCKONa BO3MOXKHO TOJIBKO TIPH €ro TO/K/IIOUeHUH WK KaJauOpPOBKE B
MOMEHT, KOTZia poO0T HaXOAMTCS B COCTOSTHUM TIOKOSl. B MPOTHBHOM CiTydae JlaHHBIE JaTuMK OyaeT
BO3BpalllaTh HEKOPPEKTHBIE IaHHbIE.

Onucanue Kinacca TEv3GyroSensor

TEv3GyroSensor=class(TEv3Sensor)
constructor create(port:variant);
constructor create();
// KannbpoBKa rupockona, A[o/hkHa MNPOBOAUTCSA B COCTOSSHUW MOKOSA
function calibrate:TEv3GyroSensor;
// yron rnosopoTa B rpagycax
function angle:variant;
function angle(out ang:variant):TEv3GyroSensor;
// CKOpOCTb MnoBOpoOTa
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function speed:variant;

function speed(out sp:variant):TEv3GyroSensor;

// yron HaknoHa B rpagycax

function tiltAngle:variant;

function tiltAngle(out ang:variant):TEv3GyroSensor;

// CKOpPOCTb HaK/OHa

function tiltSpeed:variant;

function tiltSpeed(out sp:variant):TEv3GyroSensor;
end;

ITpumMepsI UCI10/1b30BaHUA AAaTUMKa-rupockona EV3
{

[JlemoHCcTpauma gaTtumka rupockona (sns4.pp)

Mpu cTapTe NporpaMmmbl PoGOT [O/KEH HaxoauTbCsH B COCTOSIHAM MOKOS .
KanubpoBKoi gaTumka rupockona ¢GuKcupyeTcsa nepBoHadanbHoe
HanpaBneHue po6oTa.

Ecnv HanpasneHue po6oTa M3MeHsieTcsl (HanpuMep - Py4dHbIM MepemMelieHuem
B [pyroe nosioXeHne), TO BbXAAB 5-CeKyHAHWiA

WHTepBas, po6oT MnJaBHO BO3BpalWlaeTCs B WCXOLHOE MOMOXEHUE

C Momoulbl BpalleHUs BOKPYF CBOeli ocu.

TpeboBaHus:

[Ba 60/bwMX MOTOpa, NeBbli MOAK/MOYEH K
nopTy C MEHbWWM HOMEPOM, MpaBblii - K MOpPTY
C 60/bWUM HOMEPOM.

JaTunkK rupockona, MOAK/OYEH K oboMy MOpTY.

3
{$mode objfpc}
uses sysutils,dateutils, uev3,uev3Devices, rubiroSensors, rubiroMotors, math;
var Rule:TEv3Rule;
gyr:TEv3GyroSensor;
dt:TDateTime;
angle:integer;
begin
ev3Init();
Rule:=Tev3Rule.create();
gyr:=TEv3GyroSensor.create();
gyr.calibrate;
dt:=now();
while true do begin
angle:=gyr.angle;
if (angle>-10)and(angle<10) then begin
Rule.Stop();
dt:=now();
end else begin
if MilliSecondsBetween(now(),dt)<5000 then continue;
Rule.Run(-100*sign(angle), 10+sqrt(abs(angle)));
end;
end;
end.
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Knacc TEv3UIltraSensor, mogynb rubiroSensors

Onucanue kiacca TEv3UltraSensor

TEv3UltraSensor=class(TEv3Sensor)
constructor create(port:variant);
constructor create();

{

BknwyvaeT (1/true) wnm oTknwyaeT (0/false) pexum oxuaaHus
HOBOI0 paccTosHUA. B 3TOM pexume Mosly4yeHMe paccTosiHUA Ao
npensTcTBua 610KUPYyeT nporpammy A0 TeX Mop, MOKa OHO He
M3MEHUTCS MO CPaBHEHUS C NpeabayWwuM 3amepoM.

¥

function waitMode(yes:variant):TEv3UltraSensor;

{

BknwvaeT (1/true) wnm oTknwyaeT (0/false) pexum eAUHUYHOrO
UTeHuUda, C UHTepBasioM 3arnpocoB He MeHee 300ms. [lone3eH npu
Ha/MYMM HECKOSIbKUX AaTYMKOB BO M36exaHne nomex. B Tekyuwei
Bepcun 6mbanotekn HE PEKOMEHAYETCSl K MCMNOMb30BaHUKW MO MpPUYMHE
HecTabunbHoOI paboThl ApanBepa

}

function singleMode(yes:variant):TEv3UltraSensor;

// onpepeneHne noMmex, BO3BpawaeT UCTUHY, €CNU PALOM APYrOi Mewawwuii ceHcop
function noise:variant;
function noise(out yesnoise:variant):TEv3UltraSensor;

// paccTosiHue [0 MPensaTCcTBUA B MUAIUMETpax
function lenMM:variant;
function lenMM(out len:variant):TEv3UltraSensor;

// paccTosiHWe [0 NpensaTCTBUA B CaHTUMeTpax
function lenCM:variant;
function lenCM(out len:variant):TEv3UltraSensor;

// paccTosiHMe A0 NpensTCTBMA B MeTpax

function lenM:variant;

function lenM(out len:variant):TEv3UltraSensor;
end;

ITpuMepsbI UCI10/1b30BaHUA Y/IbTPa3BYKOBOI0 JaTyuKa paccrogaHusa EV3
{

JemMoHcTpaums paboTbl yNnbTpa3BYKOBOr0o gaTyuka paccTosHus (sns7.pp)
"Po6OT-nyTewecTBEHHUK"

TpeboBaHusa:
JBa 60NblMX MOTOPa, /EBLIA MNOAK/MOYEH K
NnOopTy C MEHbWWM HOMEPOM, MpaBbli - K MNOPTY
Cc 60/1bWUM HOMEPOM.
YNbTpa3BYKOBOWN fJaT4MK pPacCTOSAHMSA, MOAK/OYEH K /I060MYy MOpTY.
}
{$mode objfpc}
uses uev3, rubiroSensors, rubiroMotors, rubiroButtons;
var u:TEv3UltraSensor;
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r:TEv3Rule;
begin

ev3Init();
u:=TEv3UltraSensor.Create;
r:=TEv3Rule.Create;
while true do begin

if ev3buttons.back then break;

L:=u.lenCM;

if L>50 then

r.Run(0,30)
else

r.RunTurnWait(100-200*random(2),0.2+random/2, -15);

end;
end.
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Knacc TEv3ColorSensor, Mmogynb rubiroSensors

Omnucanne xkiacca TEv3ColorSensor

TEv3ColorSensor=class(TEv3Sensor)

constructor create(port:variant);

constructor create();

{

BknwvaeT (1/true) wnm oTknwyaeT (0/false) pexum oxugaHus
HOBOIr0 paccTosHUA. B 3TOM pexume MojsyyeHue paccTosHuA A0
npenAaTcTBMA 6/I0KMpYyeT MporpaMmy A0 Tex Mnop, noka OHO He
M3MEHMUTCSA MO CpaBHEHUA C npegpayumm 3amepom. [0 ymonyaHuw
OTK/IOYEHO .

¥

function waitMode(yes:variant):TEv3ColorSensor;

// nonydyeHue upeTta oT O go 7
function color:variant;
function color(out col:variant):TEv3ColorSensor;

// nonydyeHue RGB uBeTOB, KaxAabii B Anana3oHe oT 0 go 255

function color(out colRed, colGreen,colBlue:variant):TEv3ColorSensor;
function colorRed:variant;

function colorRed(out colRed:variant):TEv3ColorSensor;

function colorGreen:variant;

function colorGreen(out colGreen:variant):TEv3ColorSensor;

function colorBlue:variant;

function colorBlue(out colBlue:variant):TEv3ColorSensor;

// nonyyeHume SPKOCTWU OTpaxeHHOro ceeTta, oT O go 100
function reflect:variant;
function reflect(out ref:variant):TEv3ColorSensor;

// nonyyeHue APKOCTWU oOcBeleHusa, oT 0 go 100

function ambient:variant;

function ambient(out amb:variant):TEv3ColorSensor;
end;

ITpumMepsl UCI10/1b30BaHuA AaTUMKa cBeTa EV3
{

JemoHcTpaumsa paboTel gatymka cBeTa (sSnsl.pp) CO 3BYKOBONM MNOALEPXKONA .
YacToTa 3BYKOBLIX CUrHanos (oT 300 go 900 lu) 3aBUCUT OT YPOBHA
OTpaxeHHOro ceeTta. [NUTENbLHOCTb 3BYKOBbLIX CUIHanoB yBenuyeHa B 10 pas
npy¥ MUHUMaIBHOM W MaKCUMasibHOM 3Ha4YeHUAX YPOBHA OTpPaxXeHHOro ceeTa.

TpeboBaHusa:

JaTunK cBeTa, MNOAK/KYEeH K wbomy nopTy.

3

{$mode objfpc}

uses uev3, rubiroSound, rubiroSensors, rubiroButtons;
var

s:TEv3ColorSensor;

r,t:integer;

begin

ev3init();
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s:=TEv3ColorSensor.Create;
ev3dsound.volume(10);
while true do begin
r:=s.reflect;
if r in [0,100] then t:=100
else t:=10;
ev3Sound.beep(300+6*r, t).wait();
if ev3buttons.back then exit;
end;
end.

{

JemoHCcTpaunsa paboTbl gaTyumka cBeTa (Sns2.pp) C UCMONb30BaHUEM
cCMHTe3aTopa peyn M BbLIBOAOM Ha AUCNIIEN.

TpeboBaHus:
JaTtumk cBeTa, MOAK/MOYEH K /i06OMY MOpTY.
3
{$mode objfpc}
uses uev3, rubiroSound, rubiroSensors, rubiroButtons, rubiroScreen;
var
s:TEv3ColorSensor;
r:integer;
begin
ev3init();
s:=TEv3ColorSensor.Create;
ev3sound.volume(100);
ev3screen.fontSize(96);
while true do begin
r:=s.reflect;
if r in [0..9] then
ev3dscreen.clear.print (50,100, r).show
else if r=100 then
ev3screen.clear.fontSize(72).print (0,90, r).show.fontSize(96)
else
ev3dscreen.clear.print (10,100, r).show;
ev3Sound.speak(r).wait();
if ev3buttons.back then exit;
end;
end.

Knacc TEv3TouchSensor, mogynb rubiroSensors

Onucanue xkiacca TEv3TouchSensor

TEv3TouchSensor=class(TEv3Sensor)
constructor create(port:variant);
constructor create();

// WCTWHa nNpu HaxaTol KHOMKe
function pressed:boolean;
function pressed(out yes:boolean):TEv3TouchSensor;

// OxmaaHne HaxaTus KHOMKWU
function waitPress:TEv3TouchSensor;

// OXxugaHue OTNYCKaHUA KHOMKMK
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function waitRelease:TEv3TouchSensor;
// OxugaHue wenyka KHOMKW

function waitClick:TEv3TouchSensor;
end;

ITpuMepsbI UCI10/1b30BaHUA AATUMKA-KHONIKU EV3

JeMoHCcTpaums gaTuyukKa-KHOMKM CO 3BYKOBbLIM COMPOBOXAEHUEM
(sns3.pp)

TpeboBaHus:

JaTunK-KHOMKa, MNOAKAWYEH K nwboMy MopTy.

uses uev3, rubiroSensors, rubiroSound;
var touch:TEv3TouchSensor;
begin
ev3Init();
touch:=TEv3TouchSensor.Create;
while true do begin
touch.waitpress;
ev3Sound.beep(200,5000);
touch.waitrelease;
ev3Sound.stop;
end;
end.

Knacc TNXTTouchSensor, mogynb rubiroSensors

Onucanuve kiaacca TNXTTouchSensor

TNXTTouchSensor=class(TEv3Sensor)
constructor create(port:variant);
constructor create();

// WCTWHaA nNpu HaxaTon KHOMKe
function pressed:boolean;
function pressed(out yes:boolean):TNXTTouchSensor;

// OxmaaHne HaxaTua KHOMKWU
function waitPress:TNXTTouchSensor;

// OxujaHue OTMNYCKaHUS KHOMKWU
function waitRelease:TNXTTouchSensor;

// OxugaHue wenyka KHOMKWK
function waitClick:TNXTTouchSensor;
end;

IIpuMepsl UCI0/Ib30BaHUA AaTYUKaA-KHONKU NXT
{

JemoHcTpauma paboTbl gaTyuka-KHOMKKM NXT (snsNXTT.pp)
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TpeboBaHusa:
NMOAKMIOYEHHbIA AaTuMK-KHONKa NXT

}

{$mode objfpc}
uses uev3, rubiroSensors, rubiroButtons;
var
s:TNXTTouchSensor;
begin
ev3init();
s:=TNxtTouchSensor.Create();
while not ev3buttons.back do begin
s.waitpress;
writeln('pressed');
s.waitrelease;
writeln('released');
end;
end.
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