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BBegeHue
[IITaTHOe TporpaMMHOe obecriedyeHre OT KommaHuu Lego gyt koHTposuiepa Lego EV3 (B
JanpHelimem - EV3) noppaepkvBaeT rpaduueckuil S3bIK TIPOrPAMMMPOBaHUS, COJI€PXKUT

OOLIMPHYIO JIOKA/TM30BaHHYIO0 JOKYMEHTAL[UI0 MU MHOXKECTBO MPUMEPOB MPOrpaMM, UMeeT HU3KUM
TIOPOT BXOXK/IEHHUSI U MOXKET [JOCTAaTOUHO 3P (eKTUBHO UCIIO/Tb30BATHCS IIKOJIbHUKAMU U CTYIeHTaMU
Bcex cryreHedd oOyueHus. K cokaseHuto, manHoe IIO He mpucrnocobseHo s pa3paboTKu
CJIOXKHBIX U 00BEMHBIX MIPOTPaMM, He TMO/IeP>)KUBAET HEKOTOPbIE aITOPUTMUUECKHE KOHCTPYKLIMHU U
He (YHKLIMOHHUPYET HU Ha OJJHOW U3 0TeUeCTBEHHBIX OTMEPAL[IOHHBIX CUCTEM.

Ona  nporpammupoBanuss EV3  CyllecTBYyrOT CTOpPOHHME TIPOIUMBKY W/WIA Takue S3bIKU
niporpammupoBanusi kak C, C++, Java, Python u HekoTopbie Apyrue. B To-Xe Bpems, B P ams
o0yueHHs TIPOrPaMMHPOBAHUIO B OOJIBILIMHCTBE IIKOJ HCIIO/MB3YIOTCS Pa3Hble Ua/eKThl s3bIKa
niporpammupoBanus Pascal (Delphi, Pascal ABC, FreePascal u T. 1.). [locTaTOuHO [10/ir0e BpeMsi He
CYIL[eCTBOBA/IIO CpeACTB pa3pabotku Ha s3bike Pascal pgma EV3, uro 3arpysssiio B
TIPOrPaMMHPOBaHUM POOOTOTEXHUUYECKMX CHUCTeM TpUMeHeHHe IIKOJbHUKAMU TO/yuYeHHbIX Ha
ypokKax WH(OpPMaTUKA 3HaHUM W yMeHMM. CHUTyalMl0 YaCTUYHO HWCIIpaB/sieT TPoeKT ev3dev,
KOTODbIM M03BoJisieT 3arpy»katb Ha EV3 onepaimonHyto cuctemy Linux Debian, B pero3utapusix
KoTOpol umeeTcst kommuisitop FreePascal. Takum oOpa3oM, TMOSIBASIETCS BO3MOXKHOCTb CO3JaHUS
3¢ GeKTUBHOTO WHCTPYMEeHTapusi [ijisi MporpaMMHUpoBaHusi pobotoB EV3 ¢ ncnonb3oBaHHEM 3TOTO
s13bIKa U MepBbIM TaKUM pellleHreM siBisieTcsi npoekT RubiRobot.

[Tpoekr RubiRobot mnpeaHasHaueH s pa3paboOTKM MMporpaMM yripaBjieHusi poboramu Ha 0ase
koHTporviepa Lego EV3, c wucnonb3oBaHWeM s3bika TiporpammupoBaHusi FreePascal. ITpoekt
ObICTPO pa3BUBAeTCs, BK/IOuUass B ceOst BCe HOBBIE aCIleKThl pa3pabOTKH IMPOTPaMM YIIPaBIeHUS
EV3. Unes co3manusi mporpaMmHoi 6ubmioreku Ay Lego EV3 nosiBuiack Bo BpeMsi MOTOTOBKH
IIKOJIBHUKOB K POOOTOTeXHNYeCKUM COpeBHOBaHMsM B KoHIle 2016 - Hauae 2017 roga. Pa3paborka
Hauasiach B arpesie 2017, nepBbie pabouue pellieHUsi TIPUXOASTCS Ha KOHEI| Masi - Hauaso UIOHS
2017 roma. B Hauane nekabpst 2017 roza Ha caiite http://rubirobot.ru/ 6buia onmy61MKOBaHa miepBast
nybmuHas Bepcust 6ubmoreku mof muiieH3neidd LGPLv3. K utomo 2018 rozga mpoekT mepepoc
paMK{ TIPOTpaMMHOM OubMMoTeKH U 00beiMHII B cebe ueThIpe TapasiieflbHO pa3pabaTbiBaeMbIX
KOMTIOHEHTa:

1. TIporpammayto 6mbmroTeky RubiRobotLib. bubmioreka comepkut Habop KimaccoB, 06BEKTOB U
dbyHKUMH A7 gocTyna Ko BceM mozacuctemam EV3. B coctaB 6ubnvoTekw BXozaAT Oosiee 15
Mogysnelt, 6omee 30 JeMOHCTPAIL[MOHHBIX TIPUMEPOB Pa3HOMN CTereH! CIAMKHOCTH, JOKYMeHTaLus,
KOHCOJIbHasl yTUMTa-MeHe/Kep ev3 /i1 aBTOMaTU3allid OCHOBHBIX OTeparivii 1Mo KOMITHJISILIVY,
3arpy3ku Ha EV3 u 3amycka niporpamm. Tekyiijasi crabunbHast Bepcusi RubiRobotLib moctymnHa mo
azpecy http:/rubirobot.ru/files/src/RubiRobotLib.tar.gz. Tekyijass pa3pabatbiBaemasi BepCHsi
("pabouasi cbopka') gocryrHa o agpecy http:/rubirobot.ru/files/src/RubiRobotLib.daily.tar.gz.

2. I'padmueckuit meHemxkep RubiRobotManager. ITpencraBnsier coboii rpaduueckoe TpUIoKeHHe
i OC Linux, ayonupyeT OOMBIIMHCTBO (DYHKI[UM YTHIUTBI €v3, COAEPXXUT aHau3aTop MOPTOB
EV3. dBnsercs mose3HbpiM, HO HeoOs3aTebHBIM KOMITIOHEHTOM IIpO€KTa. B Tekyileill BepcuH
NpoeKTa JJOCTyTeH B cocTaBe koMrioHeHTa RubiRobotCross.
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3. YcraHoBuku RubiRobotCross u RubiRobotCross_x86-64. RubiRobotCross - 9TO
CaMOPACIaKOBBIBAIOLIUICS apXUB, TIPeAHa3HaueHHbBIN [/Is1 yCTaHOBKW Ha AuctpuOytB ALT Linux
(7-9 nnardopmbl). YcraHaBivBaeT U KoHburypupyeT RubiRobotLib, RubiRobotManager,
Kpoccoubmoreku ev3dev u KpocckommunsaTop FreePascal. SIBnsieTcst 06si3aTe/TbHBIM KOMITIOHEHTOM
TIpOeKTa MPU MCII0/b30BaHUU KPOCCKOMNWIALMM NporpaMM At EV3 Ha XOCTOBOM KOMIIbIOTepe.
Tekyias crabunbHas Bepcus RubiRobotCross JOCTyTIHA o azipecy

http://rubirobot.ru/files/img/setupRubiRobot.tgz. Tekyijass pa3pabarbiBaemasi Bepcusi ('pabouast

cbopka") moctymHa mo agpecy http://rubirobot.ru/files/img/setupRubiRobot.daily.tgz. Ins apyrux
qucTpubyTHBOB Linux, HauumHasi ¢ Bepcuu RubiRobot 0.2.6, pa3paboraH ycCTaHOBIUK

RubiRobotCross_x86-64, JNOCTYTTHBIN 1o azpecy

http://rubirobot.ru/files/img/daily/setupRubiRobot x86-64.tgz. Ero orpaHuuyeHreM SIB/ISIeTCS
BO3MOXHOCTb (DYHKIIMOHMPOBAHUS TOJIBKO Ha arrapaTtHoi miatdpopme x86-64 (AMD64). Pabouas

cOopKa fJocTyrHa 1o azpecy http://rubirobot.ru/files/img/daily/setupRubiRobot x86-64.daily.tgz

4. O6pa3 ev3dev-RubiRobot. 310 momudumporanHbiii 06pa3 microSD Ha 6aze ev3dev, co
BK/TIIOUeHHOW B coctaB OubmmoTtekodd RubiRobotLib. O6pa3 sBnsiercs HeoOXxoauMbIM U
JIOCTaTOYHbIM KOMITOHEHTOM il mporpammupoBanur EV3 B ssh-ceccuu ¢ ucronb3oBaHHEM
oubmoreku RubiRobotLib. Ha cerogusimHuii fieHb Tofiep>KuUBatOTC oOpasa ev3dev-jessie u

ev3dev-stretch, goctymHblie o agpecam http://rubirobot.ru/files/img/ev3dev-J-rubirobot.img.bz2 u
http://rubirobot.ru/files/img/ev3dev-S-rubirobot.img.xz.  CyIiecTByloT Takxe Bepcud  AJisi

poOOTOTEXHUUECKUX CODEBHOBaHMM, XapaKTepu3yeMble COKpAllleHHbIM BpeMeHeM 3arpy3Ku
OMepalOHHOM CUCTEeMBbl M OTCYTCTBHEM aBTO3arpy3Kd HEKOTOPBbIX CEpPBUCOB, [OCTYIHbIE 10

azpecam http://rubirobot.ru/files/img/ev3dev-J-rubirobot-sport.img.xz u
http://rubirobot.ru/files/img/ev3dev-S-rubirobot-mini.img.xz.

Appec nocrosiHHOro pacrosioxkeHusi RubiRobot B cetn MHrepHeT - caiit http://rubirobot.ru/,
3epkasa - http:/firstbyte.rubirobot.ru/, http://shgpi.rubirobot.ru/. ABtop mnpoekra RubiRobot -

CrmuukuH [I.A. (xdsl@list.ru).
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Pa3spa6oTtka npoekta RubiRobot

[TocTaBneHHble 3afjau WAEHTUGULMPYIOTCS faToil. PellleHHble 3afaud MOMeyaroTCs 3HakoM "*'')
JIaTOM pellieHys 3a/laud ¥ Bepcueid OMOMMOoTeKH, B KOTOPO# 3a/jaua Oblla pelieHa.

[opoXHaa KapTa no pasBuUTNo MHQPPACTPYKTYPbl NPOEKTA
RubiRobot

2018-06. IToaroroBuTh AOKYMEHTAaLMIO IO TIOATOTOBKe SD-KapThl M TOAKIOYeHHI0 K EV3 co
crielUKON /151 ceibMOM U BocbMOM miatopM AltLinux.

*2018-06. [Tpu MCII0/Ib30BaHUM YCTAHOBIIMKA MPelyCMOTPeTh pa3MellleHre CChIJIOK Ha OMOIMoTeKy
Ha pabouem crose ¥ B I71aBHOM MeHIo (pereHo 2018-06. v0.2.3).

*2017-12. Ha ocHoBe [qokymeHTaiuu ev3dev pa3paboTaTh pPYyCCKOSI3bIUHYIO JOKYMEHTAIHI0 10
noAroToBKe SD-KapThbl, MHCTA/UIALIAY, TTOAKIIOUeHnto, 06HoBIeHuto 10, moycTaHOBKe TpebyeMbIx
nakeToB, pycudukaiuu. (perero 2018-01. v0.2)

*2017-12. TloaroToBUTb [OKyMeHTaLui0 1o pa3pabotke mporpamM Ha EV3 B SSH-ceccum.
(peteno 2018-01. v0.2)

*2017-12. [ToaroTOBUTH OKYMEHTALMIO 110 KPOCCKOMITUsILUK. (peleHo 2018-06. v0.2.2)
*2017-12. ToToBUTh U MepUoAMYecKH MyOsuKoBaTh 00pa3 SD-kapTel ¢ HeobxogumbiM I10 asis
WCII0/Ib30BaHMs1 6nbmoTeku rubirobot u apxus 6ubnrorex Ayist KpocckoMnuysinuy. (pereHo 2018-
06. v0.2.2)

[OopoXHasi KapTa No pasBUTUIO Koga KOMMNOHeHTOB RubiRobot

2020-02. BoirosHUTE peakTOPUHT KOZia B Le/IsiX W30aBIeHUs OT THIIA JaHHBIX Variant.

*2019-04. B cBsi3u ¢ BbIxozioM penu3a ev3dev-stretch, moaroroButs MoauGHUIMPOBAHHBIA 00pa3
ev3dev-stretch ¢ He0OX0AUMBIM TIPOrPaMMHBIM 00ecTieueHHeM U aKTya/IbHOM Bepcueil 61O/IHoTeKH
RubiRobotLib. IToaroToButs 0uepeaHy Bepcuio OMOMMOTEKH, B TIOJHOM 00beMe YUUTHIBAIOLIYIO
BO3MOXXHOCTH ev3dev-stretch. (pereno 2021-02, v0.2.6)

*2018-09. ObecrieunTh MOAEP>KKY HeCKObKUX mpudToB. (perero 2018-10. v0.2.5)

*2018-09. O6ecrnieunTh BO3MOKHOCTH Iapa/l/Ie/IbHOTO MCMOMHeHUss kofa. (pemreno 2018-10.
v0.2.5)

*2018-08. O6ecreunTth paborocrnocobHOCTL OuUOMMOTEKM Ha aAucTpubytuBe ev3dev-stretch.
(perueno 2018-08. v0.2.4)

*2018-08. ObecnieunTs MoAAepKKy 670ka mutanus. (pemeHo 2018-09. v0.2.4)

*2018-07. ObecrieunTh BO3MOKHOCTh MapasiieJIbHOrO UCIIO/THEeHHUsT Kojla OUO/MOTeKH, 06eCTieunTh
MOTOK0Oe30rmacHOCTh Koza. (perieHo 2018-10. v0.2.5)

*2018-06. Pa3paboTarh rpaduueckoe MpUIOKeHHe [Jisi XOCTOBOrO KoMITboTepa Ha 6a3e OC Linux,
¢ dbyHK1uAMU yripaBieHus: EV3 u aHanu3aropa rnoptos. (peiieHo 2018-06. v0.2.3)

*2018-06. BBecTH BO3MOXXHOCThH OTpe/e/IeHHs] Y)Ke 3alyIleHHOro TIPWIOXKeHHs1 Ha 0a3e
oubmioreku RubiRobot u obecrieunTs pa3nMuHble peaklid Ha [JaHHBIM (akT 1Mo BeIOOpPY
NpOrpaMMHMCTa: WTHOPUPOBaHMe, 3aBepllieHue TeKyIllero TIpU/IOKeHUsl, 3aBeplleHhe paHee
3aryIeHHOTo NMpuIoyKeHus U T.z. (perneHo 2018-06. v0.2.3)

*2018-02. Pa3paboTars MeXaHW3M IIPOrPaMMHOTO PeCTapTa YCTPOMCTB /7S UCTIPAB/IEHUs] CUTYaLuu
HerpaBWILHOTO OTpe/ie/ieHHsI THMa YCTPONCTBA WK OTCYTCTBUS MHULIMAU3ALUK YCTPOMCTBA TPU
ero gusnyeckoM Hanmmuuu. [Ipo6siemMa yacTo BO3HMKaeT cpa3y I0C/e CTapTa CUCTeMbl U KPUTHUHA
JU1s1 pob0TOTeXHUUECKUX copeBHOBaHMM. (perieHo 2018-04. v0.2.1)
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Moayab rubiroSound:

*2019-01. Bo3MOXXHOCTB TI0/Iau¥l 3BYKOBBIX CUTHA/IOB HAMpsiMyt0, 0e3 BbI30Ba BHEIIHUX MTPOTPaMM.
(petzeno 2019-02. v0.2.5.1)

2017-12. Bo3MOXXHOCTb TeHepaLiuu ayiuo-(haiiion

2017-12. Co3naHuve o4yepey 3ByKOBBIX 3allpOCOB

2017-12. IlopaepyKKa My/IbTUA3BIYHOCTU

Mopyas rubiroScreen:

2017-12. YMeHbIlleHHe 3aBUCUMOCTH OT fcl-image mpu coxpaHeHuu Hem3MeHHOW WHTepheriCHOM
YacTH.

*2017-12. Tlogaep)kka HeCKOMbKUX MIPU(TOB, BO3MOKHOCTb YyKa3bIiBaTh UX MeCTOIMOJIO)KeHHe B
(atinoBoii cucreme (perieHo 2018-10. v0.2.5)

Mopyu rubiroMotors u rubiroSensors:

2018-11. [TepepaboTKa py/1eBOr0O yrpaBAeHUs B LIe/IIX CHHXPOHHU3AI[UK BpaIl[eHUs] MOTOPOB.
*2018-02. OnpeziesieHye U yCTaHOBKA MO3UI[MM MOTOpa B rpaziycax ¥ B oboportax (pereHo 2018-
06.v0.2.1)

2018-01. Co3maHue MPOCTOrO MeXaHW3Ma OTKJTFOUEHHSI U BKJ/IIOUeHUsS OecriepeO0HHOro pexxuma, C
aBTOMaTUUeCKOU TO/IepKKO BCeX CITIOCOOOB I0CTYIIAa K YCTPOMCTBAM.

*2017-12. KoppekTtrpoBka ¢opMynbl moBopota Hu criocoba ocraHoBku B TEv3Rule pms
MaKCHMaJIbHOTO COOTBETCTBUS MPorpaMMHOMY obecrieuenuto Lego. (pemreno 2018-01. v0.2)
*2017-12. TTopaep>kka py/1eBOro yrpas/jeHus AJ1si CpegHUX MOTOpoB. (perueHo 2018-01. v0.2)
*2017-12. Peanuzaiusi pexxuma okugaHusi (waitMode) A uH$pakpacHOro gatuuvka. (pelieHO
2018-01. v0.2)

*2017-12. OripesiesieHre CBOMCTB-TIepeMeHHbIX /IJI1 MOTOPOB U JaTUMKOB, UX CO3/laHUe B MOMEHT
TepBoOro O0OpalleHus, aBTOMAaTUUYECKOe YHUUTOXKEHWe TPH OTK/IIOUEHHWM W 10 OKOHUAHWH
niporpaMmel. Llesib: yripocTuTh oOpailiieHre K JaTuyrkaM-MoTopaM, 6e3 oObsiB/ieHUsl TiepeMeHHbIX U
SIBHOTO CO3/laHUsI 00beKTOB. Harpumep - gyro u gyrol - mepBbIid TOAK/IIOUeHHBIA TUPOCKOTT, gyro2 -
BTOpPOH U T.A.; gyro[1] - rTMpoCKoIl Ha MepBoM TIOPTY, gyro[2] - TMpocKon Ha BTOPOM TMOPTY U T. [.;
rule u rulel - pyneBoe yripaB/iieHHe Ha TIePBBIX /IByX MOTOpax, rule2 - Ha mociefyrOIMUX ABYX
MoTopax, rule[1,4] - pysieBoe yripaB/ieHHe Ha MIepBOM U UeTBepTOM MOTOpax U T. . (peleHo 2018-
01. v0.2, GyHKI[MOHAIbHBINA CIIOCOO AOCTYIIA K YCTPOMCTBAM)

OOGHapy)XeHHble OWUNOKN

KoHconbHBIN MeHepKep-yTUIuTa ev3

#7, 2018-12. Tlpu Hammumy B OeCIPOBOIHOM CETH HEeCKOJIBKUX POOOTOB, CYIIIeCTBYeT BO3MOKHOCTD
TIOZIK/TIOUEHHST TOTbKO K OZIHOMY M3 HUX. ITOMbITKA MOAK/IIOUeHUs K IpyroMy poboTy ykaszaHuem IP-
azipeca (ev3 setip ...) 3aBepiaeTcst COPOCOM azipeca ¥ BO3BPaTOM K TPeJbIAYIIieMy MMOJKTFOUeHHIO.
RubiRobotManager

*#10, 2019-05. Jonroe Haxkarue Ha KHOMKY BACK poboTa 3aBepiiiaio He TOBKO paboOTy TeKyIei
NporpamMMbl, HO W aHa/jM3aTopa TOPTOB MeHe/pkepa. [IOBTODHBIN 3amycka aHaau3atopa ObLT
HeBO3MOKeH Oe3 mepe3arpy3ku poborta (pemieHo 2019-05-29)

*#4, 2018-06. Ommbka B Bepcuu 0.1 ot 2018-06-28 He 1103B0JIs/Ia TOBTOPHO 3aIlyCKaTh aHAIHW3aTOP
TIOPTOB, eC/M ero pabora Oblsla aBapuiiHo rpepBaHa (perieHo 2018-07-02)

Mopyasb uev3

*#5, 2018-06. B Bepcuu 0.2.1 cTaso HeBO3MOXKHBIM COOMpPATh MPOEKThI HerocpeicTBeHHO Ha EV3
13-3a OLIMOKHU TIPU KOMITWASIMU MOAy/as uev3. [IpuuvHa: fJid 03BYUYKH aBapUHHOTO 3aBepIleHUs
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MIpOrpaMMbl MCMO/b30Ba/IMCh THUIIbI JI@aHHBIX, KOTOpble MpUCyTCTBYIOT BO FreePascal 3.0.0, HO
oTcyTcTBYyHOT BO FreePascal 2.6.4 (pemeno 2018-06, v0.2.2)

Mopaynb uev3func

*#8, 2019-02. FreePascal 3.3.1 He MO)KeT CKOMIOWIMPOBATh JaHHbIA MOAYAb [0 TPUUUHE
W3MeHeHHs MeXaHM3MOB 00pabOTKU BapMAHTHBIX THIIOB JaHHBIX (pemreHo 2019-03, v0.2.5.1)
Mopynu uev3Devices, uev3sysfs

*#2,2017-12. YHuuTOXXEeHUE OTKJ/TFOUMBILIUXCS YCTPOMCTB B
uev3Devices.TEv3DeviceFactory.Refresh BxoguT B mNpoTHMBOpeure C pEXUMOM OKUJAHUS
MOBTOpHOTO Tmoak/moueHnss B uev3sysfs.TEv3Data. IIpy oTKa3e OT YHMUTOXXeHUsS CTAaHOBUTCS
HEBO3MOXHBIM TOJK/IIOYeHHe YyCTPOMCTBAa Jpyroro TWIla K WCIIO0/Jb30BaHHOMY paHee TOpTY.
Lyrugaxr. (pemero 2018-01, v0.2, 6ecriepe6OMHBIN peXXuM)

Mopayns rubiroScreen

#3, 2017-12. Ctunu KucTH (GYHKIMOHUDPYIOT HEKOPPEKTHO TpH mepexoje Ha freepascal Bepcum
3.0.2

Mopayab rubiroMotors

*#11, 2019-11. 3anmyck MOTOpa Ha HH3KOM CKODOCTHM MOXXET B TeUEeHUM HECKO/IbKHX [eCSITKOB
MUWITUCEKYH/] TeHepUPOBaTh [i/Isi HETO COCTOsiHWe O/IOKMPOBKH. Takum 00pa3oM, MOC/e YL
3alyCcK MeTofia wait MOTOpa WM pY/IeBOrO YIpaB/leHUs B peXUMe OXW[AHUS MCKYCCTBEHHOU
OCTaHOBKU HeMe[jJIeHHO BO3BpalljaeT yIipaB/jeHHe, ellle [0 Hauasna JBwkeHus. (pemieHo 2019-12,
v0.2.6)

*#9, 2019-02. 3arryck MoTOpa, HaXOSMIIerocsi B COCTOSTHUM OJIOKMPOBKHU, BBIBOAUT €ro W3 JaHHOTO
COCTOSIHUSI He MTHOBEHHO, a B TeueHUH 50-100 mc. Takum oOpa3oM, TOC/IeyIOLIHI 3amyCcK MeTo/ia
wait MOoTOopa WM pY/JeBOro ympaBieHUs B pPeXUMe OXWUJaHUSI HCKyCCTBEHHOM OCTaHOBKHU
HeMe/lJIeHHO BO3BpalllaeT yrpas/eHue, ellle [0 Hadana JBrkeHud. (pereHo 2019-03, v0.2.5.1)

*#6, 2018-11. CueTurkii 000pPOTOB MOIIM paboTany HEKOPPEKTHO MPH MCIT0/Ib30BaHHWN peBepca,
KOTOpBI, B CBOIO Ouepejb, MPUMEHS/ICS TMpPU OTPHULATeNbHBIX CKOPOCTSX [/ BpalleHus Ha
oripeZie/ieHHOe KOJTMUeCTBO 000POTOB WM rpagycoB. B Bepcuu 0.2.5 ommbKa ucrpasieHa, Tak Kak
peBepc 6ojiee He UCTIONB3YETCS B OpPraHM3al[iy BpallleHus: MOTOpoB. (perieHo 2018-12, v0.2.5)

*#1, 2017-12. Ins Bcex BuaoB Metoga RunTime MOTOpOB M py/sieBOro yripaBiieHHsi He paboraer
peBepc. [Ipu 3ajaHum OTpHLaTe/IbHOM CKOPOCTH HarlpaB/IeHHe BpallleHUs] He U3MeHseTCs. (peleHo
2017-12,v0.1)

HoBoe B BEPCUAX NMPOEKTa

Bepcusn 0.2.7

2021-02. dopMrpoBaHrMe  KOH(UTypallMOHHOTO  KaTajora [Jjis  XOCTOBOTO  KOMIIbIOTepa:
~/.config/RubiRobotCross, mepeHoC Tyza BCeX KOH(UrypalMOHHbIX (ailyioB, HACTpoOiika

KOHCOJILHOTO MeHe/>kepa ev3 Ha WCII0/Ib30BaHue [JaHHOTO KaTajora, BBOJ, HyMepaluu Bepcuil st
KOHCOJTbHOTO MeHe/i>kepa ev3

2021-02. Moaudukaius abnoHa kofa s cpeibl Lazarus, BK/IOUeHWe B KOJ, PeKOMeHjal[uil 10
obecrieueHHI0 KOPPEKTHOM pa3pabOoTKH IT-ITPOrpaMM.

Bepcusn 0.2.6



IMpoext RubiRobot, Bepcust 0.2.7 ot ???

2021-02. ITonHas mogzep)kka Bo3mokHOcTel ev3dev-stretch. B RubiRobotManager asist ev3dev-
stretch mybnupyetcs comepxumoe aucruiess EV3, ymeHbllleHa 3aBUCUMOCTb OT JOCTYITHOCTU Tpest
(ans nopgep>kku Debian u Ubuntu)

2021-02. MoauduiMpoBaH KOHCOJIbHBIM MeHe[kep ev3 B Leasix TIOAJep)KKU pa3/IiuHbIX
auctpubyTrBoB Linux.

2021-01. TTonnepkka XRGB ¢dopmara skpaHa woayiaem rubiroScreen B ev3dev-stretch.
N300paxkenne dhopmupyeTcss U xpaHutcsa B ¢opmate RGB, oToOpakaeTcsi UeThIpbMsI OTTEHKaMH
ceporo Ha 3KpaHe 0/10ka. []st ev3dev-jessie coxpaHeHa Mojiep>Kka YepHO-0e/10ro n300pakeHusl.
2020-12. B npoiveke EV3 yzaneH 3amyck ntp-KjiveHTa BO BpeMs CTapTa CUCTeMbl. BMecTo 5TOrO
TIpY 1epBOM ToAK/MoYeHnd K EV3 Ha HeM ycTaHaB/IMBarOTCS TeKYIIUe /jaTa U BpeMsi, TIoJTyYeHHbIe
C XOCTOBOTO KOMIIbIOTEpA.

2020-04. Pa3paboTaH MOy/ib TIO/Ie3HBIX arOPUTMOB rubiroAlgo.

2020-02. Peanm3oBaH a/lbTepPHATUBHBIN CITOCOO MOAK/TFOUEHUS MO/y/Iel OUOTMOTEeKH.

2019-12. B mopgyne rubiroMotors BBefieHa liesiounc/ieHHasi TiepeMeHHasi motorArtificalWait co
3HaueHWeM no ymosyanuio 200. O3HayaeT Bpemsi B MUWUIMCEKYHJAaX W TPHUMEHSIeTCS BO BpeMsi
OKMZAHUSI WMCKYCCTBEHHOW OCTAaHOBKM MoTopa. Eciu  Motop ObUT  3a0/0KMpOBaH — Ha
motorArtificalWait MuIIMCeKyH/], TO OH CUUTAeTCs OCTAaHOBIEHHBIM (#11).

2019-09. Paciiipen Habop KoMaHl KOHCOJILHOTO MeHeZpKepa ev3.

2019-05. Vcmipap/ieHa o1MOKa aBapUHOTO 3aBepiiieHHst paboThl aHamM3aTropa moptoB Ha EV3 npu
rcrnonb3oBaHuu RubiRobotManager (#10).

2019-04. ObecnieueHa noaepkka gaTurka ceera NXT Light Sensor 9844.

2019-04. ObecrieueHa KOMIIeHC ALYl HEKOTOPBIX THUTIOB TOTPELTHOCTel TUPOCKONTNYeCKOTO AaTurKa.

Bepcus 0.2.5.1

2019-03. 3amyck MoOTOpa IpeBapUTe/IbHO BBIBOJUT €ro W3 COCTOSIHUSI OJIOKMPOBKU, €CH 3TO
HeoOxoaumo (#9).

2019-02. Metoz, TEv3Sound.beepDirect mo3BosisieT MofjaBaTb TOHOBble CUTHa/Ibl HarpsiMyl0 Ha
3BYKOBOE YCTPOMCTBO 6e3 BbI30Ba BHEIIIHEM ITPOrpaMMbI.

2019-02. Vicripa/ieHa o1i0Ka, He TT03BOJIsIONAsi KOMIIM/IMPOBaTh OnbmoTeky Bo FreePascal 3.3.1
(#8).

Bepcus 0.2.5
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2018-12. OnOTUMHU3MPOBaHbI K/IacChl MOTOPOB W PYJ/IEBOTO YIIpaB/ieHUsl, CKOPOCTb BBITTO/THEHUS
KoMaH/| Bo3pocsia Ha ~50%. ITonyTHO ucnpap/ieHa ommoKa #6.

2018-11. ITpoBesieHa pecTpyKTypHr3alus OUOIMOTEKH, Bce 6a30Bbie TUITLI JAHHBIX, TI€PEMEHHbBIE U
KOHCTaHThl TepeHeceHbl M3 BCIIOMOraTe/lbHbIX MOAy/lAel B MoAydb uev3. [Ias KOHeuHOro
TI0/Tb30BaTe ISl Terepb PeKOMEHAYeTCsl MOAK/IoUaTh TOJbKO MOAY/Ib uev3 M HeoOXoaumble rubiro-
MOJY/H.

2018-10. ObGecrieueHa BO3MOKHOCTH Tapasijie/IbHOTO WCTIOJTHEHMSI T10J/Tb30BaTe/IbCKUX TIPOLIeAyP,
peasiM30BaHa MOTOKOOe301acHOCTh Bcex 00beKToB O6ubmmoTekn RubiRobotLib.

2018-10. BeegeHa noaep>Xka MbIOTEKCOB. [Tozi/1epKUBAIOTCS 10 6 MBIOTEKCOB Ha KaXKbll OOBEKT
6ubmioreku RubiRobotLib.

2018-10. BrezmeHa mopjep>kka AOTOJHUTEbHBIX HIPUQTOB, TMOAJ1EeP>XXUBAIOTCS aHIVIOS3bIYHbIE U
pyccKosi3bluHble MIpUPTHI 3-X TUMOB (mono, sans, serif). ViMeeTcs BO3MOXHOCTb BKJ/IHOUATh
WpUPTEl B KOJ, UCIOMHSIeMOro (aiyia Ajid CHUKeHUSI 3aBUCMMOCTM OT Hajuuusi MIpU(TOB B
L[e/IeBOM CUCTeMe.

2018-10. ObecrieueHa BO3MO)KHOCTb ~ OKHZJAHUSI ~ €CTECTBEHHOM OCTAaHOBKM MOTOPOB, C
WUTHOPUPOBaHWEM UX OJTOKMPOBKH (MCKYCCTBEHHOM OCTAaHOBKH).

Bepcun 0.2.4

2018-09. Ob6ecnieuen gocTyTl K 610Ky muTaHus: MoAyb rubiroBattery, kinacc TEv3Battery, oObeKkT
ev3Battery.

2018-08. ObecreueHa BO3MOKHOCTh paboThl 6rb/morekn RubiRobotLib Ha aucTpubyTrBe ev3dev-
stretch. CoxpaHeHa oOpaTHast COBMECTHUMOCTSH C ev3dev-jessie.

2018-08. Crano BO3MOKHBIM OTK/IHOYATh LIBETOBYHO WMHAWKAL[MIO MPU CTapTe IporpamMbl (CM.
nepeMeHHyto LedsOnStartup mozysst uev3).

2018-08. ObecrieueHa BO3MOXXHOCTh 3aITyCKa MOTOPOB TIPSIMOM ToZiaueli HamnpspKeHUsI C UICTOYHUKA
MUTaHUS.

2018-09. [nst yCTaHOBKM CKOPOCTHM MOTODOB Telepb HCIIO0/b3yeTCsl BellleCTBeHHbINM TUM JIaHHbIX
BMeCTO LIe/I0YUCI/IEHHOTO.

Bepcus 0.2.3

2018-06. Ilpu ycraHoBKe Ha paboueM CTOJie WM B IJIABHOM MEHIO DPa3MeIatoTCs  SIP/IBbIKU
rpacduueckoro meHempkepa RubiRobotManager. Takke Ha paboueM CTo/ie pa3MelljaeTcsl CChUTKA Ha
OCHOBHOW Karayior 6ubmoTeku.

2018-06. Pa3paboran meHemkep RubiRobotManager, Bepcusi 0.1 - rpadyyeckoe npuioKeHUe st

X0CTOBOTO KoMmrbioTepa Ha 6aze OC Linux, ¢ dyHkiusmu ympaeineHuss EV3 u aHanmsaTopom
TIOPTOB.
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2018-06. BBezmenbl Tpu pexuma crapra RR-mporpammsbl, € BO3MOKHOCTBIO 3aBepllaTh YrKe
3anyiieHHble RR-nporpammebl vy o6MeHUBaThCSl C HUIMU CUTHaIaMu.

2018-06. Moaynb ToAJep)KKK [OucIiiesi rubiroScreen Terepb He TOJK/IHOUAeTCs aBTOMaTHUeCKU.
OTO 103BO/sSIeT 3HAUMTE/NBHO ([0 2-X pa3) COKpaTUTh pa3Mep HCHo/HseMoro (aiisa rporpamm,
KOTOpbIe He UCIOJb3YIOT aucriieit EV3.

Bepcusn 0.2.2

2018-06. Pa3paboTaHbl: KOHCOJBHBIM MeHe[Kep /s yAaJeHHOro yripaBieHus EV3, ycTaHOBIUK
oubmorekn  RubiRobot u  KpocckommuisTopa, — MOATOTOB/IEHA  /IOKYMEHTALUs 10

KPOCCKOMITW/IALINH.

2018-06. HobaBnensl Ao 10 cueTUMKOB BpAll[eHHI/000POTOB/TPayCOB Ha MOTOP, TO3BOJISIOIMIUX
obecrieunBaTh OXKUZIAHUE TOCTWKEHUSI MOTOPA OTIpe/ie/IeHHOU TTO3UILIUH.

2018-06. [TobaBieHbI ornpe/ie/ieHHe U yCTaHOBKA MO3UIMK MOTOpPA B Tpajiycax U B 060poTax.
2018-06. VcripapsieHa omnbka #5, He TI03BOJIsIBIIIAsi COOMPATh MPOEKTHI HEeTIoCpeICTBeHHO Ha EV3.
Bepcus 0.2.1

2018-05. [TpoBeneHa 03ByuKa CTapTa U aBapUUHOTO 3aBepILeHUs POrPaMMBl.

2018-04. PemieHa 3a/jaua MporpaMMHON peMHULIMAIM3AIUY JATYMKOB U MOTOPOB, KOTOPbIe He ObLIU
TIOJK/TFOUEHbI UJTM HEBEPHO OIpe/iesieHbl ONepaloHHON cucTeMol nipu ctapte EV3.

2018-04. OGecrieueHO aBTOMaTUUeCKOe 3aBepilieHHe pabOThI MpPOrpaMMbl TPU  IJTUTEEHOM
Hakatuu Ha KHONKy BACK EV3.

2018-04. [Inst MOTOpPOB j00aB/IEHBI METO/IbI ABVKEHHMS ZI0 aOCOTFOTHOM MTO3UIIHH.

2018-03. [JobasneHa nmogzaep>kka ycrporictBa NX T-KHOTKa.

Bepcus 0.2

2018-01. Ynpasnenue peBepcoM B knaccax TEv3TachoMotror u TEv3Rule 6bu10 mepeHeceHo w3
public B protected. [IpuurHa: peBepc UCIO/Ib3yeTCs B OT/eMbHbIX METO/IaX, CBSI3aHHBIX C 3aIlyCKOM
JiBUraresiell Ha OTpULIATe/IbHOW CKOPOCTH, TTO3TOMY MO/Ib30BaTebCKOe U3MeHeHHe peBepca MOXKeT
TIPUBECTU K Hea/leKBaTHOMY TOBEJ€HUIO IBUraTe/Isl.

2018-01. BBemeH mexaHu3M yIipaBieHUs TaiMepamu B Knacce TEv3. [laHHbIN Kacc sIB/sSieTCS
6a30BbIM, UTO TI03BO/ISIET 00eCreunThb MoAAepKKY 10 10 TaliMepoB KaXJO0My OOBEKTY CHCTEMBI.
[Tpou3eeseH pedakTopuHr OHOIMOTEKW C 3aMeHOH BCeX [eHCTBUH, CBA3aHHBIX B BPEMEHHBIMHU

3a/iep;XKkaMy, Ha TaiiMepsl TEv3.

2018-01. Pemiena npo6ieMa HeogHO3HAUHOCTH B pabore uev3Devices. TEv3DeviceFactory.Refresh.
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Tertepp B MeTof, Refresh mepemaercsi noruueckuit mapametp freeLostDevices, 1Mo yMo/uaHHIO
paBHbiii false. IIpu 3TOM CcOXpaHsieTCs BO3MOXKHOCTH TIPOJO/DKeHUs] PabOThI TIPOrpamMMbl TIPU
repernoJK/ioueHur (U3MYeCcKUX YCTPOMCTB B C/lyyae MX (POPCMa)KOPHOTO KpaTKOBPEMEHHOIO
OTK/IIOUeHHs (MexaHW3M Toyun/ Ha3BaHue '"becriepeboiiHbiii pexkum paboter"). HemocTtaTtkom
SIBJISIeTCSI HEBO3MOXXHOCTh BO BpeMsi pabOThl MpOrpaMMbl KOPPEKTHOTO TePeroKIFueHus K
OJHOMY U TOMY->Ke TIOPTy IPyroro TUIla yCTPOMCTBA.

IIpu mnepemaue freeLostDevices=true TIOSB/IAeTCA BO3MOKHOCTb IIPOM3BOJBHBIM  00pa3om
TIeperoK/II04aTh yCTPOMCTBA, OAHAKO BCe OOBEKTHI, CBSI3aHHbIE C OTK/TFOUEHHBIMH YCTPONCTBaMU,
JO/DKHBI ObITb B 00s13aTesIbHO TIOpSiIKe Tepeco3fiaHbl. [IpyMeHsieTcss B CHUTyalusiX, Korja
NIPeATOoaraloTCsl  MHOTOYMC/IeHHble  TOJK/IIOUEHUs-OTK/IIOUeHUsT  Pa3/MyHbIX  (U3UUeCKUX
YCTPOWCTB, HalIpKUMep, B MPUIO)KEHWUH POrtview 13 puMepoB OUOIMOTEKH.

2018-01. PermieHa 3aziaua A0CTyMa K 00beKTaM /IaTYMKOB, MOTOPOB U PY/IeBOMY YIIpaB/IeHHIO 0Oe3
00BSIB/IEHHST COOTBETCTBYIOLUX MT€PEMEHHBIX, C aBTOMAaTUUYEeCKUM CO3/laHHeM TpeOyeMbIX 00bEeKTOB
YW YHUUTO)KEHHeM HX B KOHLle paboTbl TiporpamMmbl. [IoCTyn peasu3oBaH B BHJE BbI30Ba
COOTBETCTBYIOIIMX (yHKUUNA. Haripumep, [Ajsi I1[BETOBLIX [AaTUMKOB OIpejesieHbl  (QyHKIUU
ev3Color, ev3Colorl, ev3Color2, ev3Color3, ev3Color4. MexaHusM TIOJlydWs Ha3BaHUe
"®YHKIMOHAIBHBIN CII0CO0 AOCTYTA K YCTpOHCTBaM"

2018-01. PyneBoe ymipaBieHre (GyHKLMOHUPYET KaK Ha OOMBIINX, TaK U Ha CpeJHUX MoTopax. [lst
yKasaHus TuIla MOTopa CJjleflyeT IlepeflaTb B KOHCTPYKTOpP COOTBeTCTBYROIIMM Kiacc. Ilo
yMosuaHuto, 0e3 TiepefjauM Kjacca B KOHCTPYKTOp, Py/ieBoe yrpaBiieHue (YHKIMOHMPYeT Ha
OOJ/BIITUX MOTOPAX.
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NMoarotoBka K nporpammupoBaHuio EV3

[TporpammupoBanve KoHTposiepa EV3 ¢ ucnons3oBanmem Oubmorekn  RubiRobotLib
rofipasyMeBaeT pa3paboTKy mporpaMm Ha si3bike FreePascal ¢ mopksiroueHHeM COOTBETCTBYHOIIMX
Mozay/el OUbIMOTeKH, KOMITWISILIEH U 3aITyCKOM TO/Ty9eHHBIX UCTIOTHSIEeMBIX HETIOCPeICTBEHHO Ha
EV3. UTo6bl OT/IMUMTH TaKHe TIPOrpaMMbI OT JIOOBIX ApyTux, OyneM B JanbHeMIeM 0603HauaTh UX
TepmuHOM "RR-miporpammsr”.

3arpyska EV3 c Linux Debian npoekta ev3dev, oopas ev3dev-
RubiRobot

Onsi co3panmss Ha EV3 RR-mporpamMm motpebyercss microSD-kapta ¢ auctpubytriBom Debian
Linux npoekra ev3dev (http://www.ev3dev.org/) u 3arpy3ka EV3 c moaroToBneHHOW KapThl.
[TpoekT ev3dev mpesyaraet gBa obpa3a Debian Linux gns 3arpy3ku: ctabuibHbIN ev3dev-jessie
(Debian 8) u 6osiee HOBbIN ev3dev-stretch (Debian 9). Hauunast ¢ Bepcuu 0.2.4 npoekt RubiRobot
nojjep>kxuBaeT He TonbKo ev3dev-jessie, HO u ev3dev-stretch. [Ins yckopeHHsi TIOJTOTOBKH K
TIPOTPaMMUPOBaHHI0, MOTYT OBITh KMCITO/IB30BaHbI MoAupuiipoBaHHbie o6pa3a microSD Ha Oa3ze
ev3dev-jessie u ev3dev-stretch, ¢ 06HOBNIeHHBIM MPOrpaMMHBIM ObecrieueHreM, pycU(UKaLyeH,
yctaHoBneHHbIM FreePascal u pgomonHutensHbiM [10, HacTpoeHHOM U TOATOTOB/IEHHOW K
sKcrtyatauyu 6ubmorekoid RubiRobotLib. O6pasza gocTynHbl s 3arpy3kd [0 afipecam
http://rubirobot.ru/files/img/ev3dev-J-rubirobot.img.bz2 wu http:/rubirobot.ru/files/img/ev3dev-S-
rubirobot.img.xz. Ilpouecc ux 3arpy3kd Ha microSD HUUeM He OT/IMYaeTCsi OT OMMCAHHOTO B
JNOKYMEHTAal[uM [jisi OpWUTrMHasbHOro ob6pa3a. Takke, crmemuanbHO [ POOOTOTEXHHUECKUX
CODeBHOBaHMW  TIOATOTOB/IEHbl ~ ONTMMM3UPOBaHHble o0Opa3a, [JOCTyNHble TI0O  ajpecam
http://rubirobot.ru/files/img/ev3dev-J-rubirobot-sport.img.xz u http://rubirobot.ru/files/img/ev3dev-
S-rubirobot-mini.img.xz. B o6pa3ax OTK/IOYeHbl HEKOTOpble CEepBUCHI, YCKOpeHa 3arpys3ka
CUCTeMbl, B JOMaIlIHEeM KaTasiore To/ib30BaTe/isi BU3yalbHO JOCTYIHbI TOJBKO IMPOrpaMMbl POrtview
(anamuzatop moproB) W 1rKill (UuMCTHABIMK), BCe OCTaJbHOe, B TOM uucC/ae OHOIMOTEKa
RubiRobotLib, HaxoquTCs B CKPBITBIX KaTanorax.

CymiectByeT moApoOHasi ZOKyMeHTarust Mo pabore ¢ oOpa3oM Ha AHITIMICKOM sI3bIKe Ha CaiTe
TpoeKTa ev3dev o azpecam http://www.ev3dev.org/docs/getting-started/ u
http://www.ev3dev.org/docs/tutorials/. Ha PYCCKOM A3BIKe 1o azpecy
http://www.proghouse.ru/article-box/107-ev3dev mocTymHa moilaroBasi MHCTPYKLAS TOATOTOBKU
SD-kapTel U nofkmoueHus K EV3 u3 onepauyonHoi cuctembl Windows 7. Eciu no KakvMM-TO
NpUYMHAM CalT www.proghouse.ru HeJoCTyTIeH, KOTIUSI CTaThbd HAXOJUTCS B HAOOpe IOKyMeHTaIu1
npoekTa B (atine ev3dev.install.pdf.

Ecmu ucnonb3yercss MmogudunmpoBanHbiii 06pa3 microSD mpoekra RubiRobot, To mambHelime
JelCTBUsL B TEKYIL[eM Taparpade MOXKHO TpPOMyCTUThb. EC/IM MCMO/MB3yeTcss OpUruHaibHbIN 00pa3
microSD mipoekTa ev3dev, TO TIOC/Ie BBITIOJTHEHUSI BCEX TIOATOTOBUTE/BHBIX pab0OT PeKOMEHAYeTC s
npoBectd oOHOBNeHue I10, pycuduKanmio ¥ /I0yCTAaHOBKY HEKOTOPBIX TMakeToB. /st 3TOTO,
TIOAK/TIOUMBLINCH B ssh-ceccun k EV3, cnefiyeT BBITIOHUTE ClleAyIOIINN HAOOP KOMaH/:

1. O6HOBNIEHME CTIMICKA PeTio3UTapHreB
sudo apt-get update
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2. O6HoBnenue ycraHoBiaeHHoro I1O. TIporjecc MoXKeT oOKa3aTbCs JOCTATOYHO JIATETbHBIM
(HECKOJTBKO YacoB), TMO3TOMY cCJiefiyeT O0OECHeunTbh Ha STOT TIEPHOJ [OCTATOUHYH 3apsiiKy

aKKyMy/sTopa, M1M60 noakmounTsk EV3 K a/1eKTpoceTy.
sudo apt-get upgrade

He pekoMmeH/1yeTCsl BBITIONHSATh TOJIHOE OOHOBJIEHHe JUCTPUOYTHBA C romolipio sudo apt-get dist-
upgrade. TIpu TakoM OOHOB/IEHWUH CYI[ECTBYeT BEPOSITHOCTb TOTYUUTh CUCTEMY C HEeJOCTAaTOYHO
XOpOLIO NPOTeCTUPOBaHHOM (YHKLMOHAIbHOCTHIO. HampuMep, JMYHO aBTOp Moman B CUTyaLUi0
(https://github.com/ev3dev/ev3dev/issues/1249), korma I0oc/ie TIOJHOIO OOHOB/IEHUSI CUCTEMBbI
repecTar Mojiep>KUBaThCsl OrpeZie/ieHHbIN TUI JaTUMKOB.

3. YcTaHOBKa I0/A1ep>KKK HallMOHA/IbHBIX S13BIKOB, (haiiioBoro MmeHemkepa Midnight Commander u
Habopa mpudToB dejavu, ogvH U3 KOTOPBIX MUCMOMb3yeTcs: OubmmoTekoir Rubirobot asst BbIBoza

TeKcTa Ha Jucruieit EV3.
sudo apt-get install locales-all mc

4. Co3zaHve B JJOMalllHEM KaTaJjiore rojb30BaTesisl Tiojikarasora bin. Pa3meliieHre B 3ToM KaTasore
WCTIO/THSIEMBIX (Dali/IOB TO3BOJIMT 3aIlyCKaTh UX B JlajbHelIeM 0e3 yKa3aHHUsl TIYTH, KaK OObIYHbIE

KOMaH/Ibl KOHCOJIH.
mkdir ~/bin

5. OG0ecrieueHre TIOAJEP)KKA PYCCKOro si3bika. Ilocie  3amycka KOMaHbl — OTKPOETCS
riceBoiorpaduueckoe okHo, rae cienyeT Bbibpats ru_RU.UTF-8 nokaneio nmo ymomuanuto. [Tocre

3TOTO PEKOMEHAYeTCs repe3arpy3uTb EV3, uToObl Bce U3MeHeHHsI BCTYITHU/IN B CHJTY.
sudo dpkg-reconfigure locales
sudo reboot

6. Eciu kommuisitusi RR-miporpamMm ripejirioniaraetcss Ha 0Ji0Ke, TO CefyeT TakKe yCTaHOBWTH
nakeThl fpc u gcc. YcraHOBKa [yMTesibHast (HECKO/IBKO YacoB), T. K. FreePascal Tpebyet 6osbiioro
KomuecTBa fornosHuTensHoro I10. IToatoMy crienyer obecreuynTb Ha TOT MEPHOJ, JOCTAaTOUHYHO

3apsi/IKy akKyMy/siTopa, 1100 moAkmounTs EV3 K a5ekTpoceTy.
sudo apt-get install fpc gcc

Cyl1iecTByeT BO3MOXKHOCTbD 3aryckatb RR-miporpamMmMel Ha opurrHanibHOM 00pa3se microSD mnpoekTa
ev3dev 6e3 yCTaHOBKHM KakKOro-ivM0O0 JOTIOJIHUTENILHOTO MPOTrPaMMHOIO obecriedeHusi, C y4eToM
HEKOTOPBIX OrPaHUYEeHUI:

1. He ucnonb3oBate B RR-mporpammax BbIBOJ, TeKCTa Ha rpaduuecKuii MOHUTOp, MO NpHUYMHE
OTCYTCTBUSI HeOOXOAUMBIX LIPU(TOB.

2. He ucnionb3osats B RR-nporpammax pyCCKosI3bIYHbIN BBOJI-BBIBOJ, HU B KAKOM BH/e, 10 [IPUUYUHE
OTCYTCTBMSI PYCCKOH JIOKa/IU3aLuy.

PeXxumbl nporpammupoBaHusa EV3

Pa3pabotka RR-niporpaMm BO3MO)KHA B IByX PEeXKUMaXx:

1) Pa3paboTka ¥ KOMIW/ISILUS TIPOTpaMMbl HemocpeacTBeHHO Ha 00ke EV3 B SSH-ceccum.
[laHHBIN BapHaHT JOCTATOUHO IPOCTO peanu3yeTcs, HO 00/ajaeT psoM HeJOCTaTKOB, OJHUM M3
KOTOPBIX SBJ/ISIETCS HEBBICOKAsh CKOPOCTb KOMIIWISALIMM IpPOrpaMMbl (OT 5 CeKyHJ Y BbIlle) U
HEBO3MO)KHOCTb HCII0/Ib30BaHUs Ha Ooke rpaduueckux cpefcts paspabortku (Geany, Lazarus u
T.M). HeMHOro yckopuTh mpoliecc pa3padOTKM IIOMOKeT TIOATOTOBKA TeKCTa TMPOrpaMMbl Ha
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XOCTOBOM KOMIIbIOTepe (B [JasbHeliieM OyzieM Tak Has3bIBaTh I1€PCOHA/bHBIA KOMITBIOTEp, K
KOTOPOMY NoAKMoueH KouTposiep EV3), ¢ nocnenyromnmm rnepeHoCoM U KOMITUWIsILMel ee Ha EV3.

2) Pa3paboTka ¥ KOMITU/SILMS TIPOTpaMMbl  Ha XOCTOBOM KOMITbIOTEpE  CpeACTBaMHM
KPOCCKOMNW/ISILIMH C NOC/IeIYIOLIMM KOIMPOBaHKEM I0/Iy4eHHOT0 UCronHsgeMoro ¢aiina Ha EV3.
[laHHBIA BapuaHT peanu3yeTcs ropasfio CI0)KHee IMepBOro, OfHAKO I0C/e MepBUUHOW HAaCTPONKU
TI03BOJISIET BO MHOTO pPa3 yBEeJIMYUTb CKOPOCTh KOMIUJISILIMK TIPOrPaMMBbI.

Cnemyer OTMeTHTh, uTO CKopocTh paspaborku HE BJ/IMSIET Ha CKOpPOCTb BBITIOJHEHUS
TIPOTPaMMbI, TIO3TOMY HCIIO/IHSIEMbBIHA (aii1 OyzeT OJWHAKOBO XOpOIo paboTaTh Ha O/oKe BHe
3aBHCUMOCTH OT CIiI0co0a ero rmoyiyueHus.

MpocTeiiwman nporpamma ans EV3

Tekct mporpammsbl it EV3 HauwHaeTcs ¢ yka3aHusT HeOOXOJMMBIX JWPEKTUB KOMITA/ISTOPA U
TIOJK/TFoueHus1 Habopa ucmonb3yeMbiXx Moayneid. Teno mporpaMmbl HAUMHAETCS C BbI30Ba (YHKIUU
VHULIAAIU3anuu oubnroreku ev3lnit.

B nipocretiiiiem ciiyuae nmporpaMmma MOXKeT BBITVISIETh TakK:

{$mode objfpc} // nepexoh B pexum nogaepxku cuHTakcuca Object Pascal
{$H+} // nogfepxka «ANUHHbIX» CTPOK
uses cthreads, // noppepxka MHOro3ajadyHoCcTu
uev3; // 6a30Bbli Moagynb 6mM6MOTEKN RubiRobotLib
begin
ev3init();
end.

C moakIoueHHWeM BCero Habopa TIO/Mb30BaTeNbCKUX Moay/aed Oubmuorekn RubiRobotLib
niporpaMma OyzieT BBITTISIZIETh CIeJyIOLUM 00pa3oM:

{$mode objfpc} // nepexon B pexum noaaepxku cuHTakcuca Object Pascal
{$H+} // nopaepxKa <«AJNHHLIX» CTPOK
uses cthreads, // nopfepxka MHOrosagadHocTwu
uev3; // 6a30Bblii Moaynb 6ubnMoTekn RubiRobotLib
, rubiroSound // nopaepxka ayguo
,rubiroButtons // nopAaepxka KHOMOK 6r10Ka
,rubirolLeds // nopgpepxka uBeTOUHAMKaUUW 610Ka
,rubiroScreen // nopaepxka pgucnnes 61oka
,rubiroMotors // nopfepxka MOTOPOB M pyneBOro ynpas/ieHUs
,rubiroSensors // nopfepxka [0aTynKoB
,rubiroBattery // nopAepxka 610Ka NUTaHus
,rubiroParallel; // nogaepxka napanniefibHOro WUCMNO/HEHUSN
begin
ev3init();
end.

[nisi yMeHblleHUsi TPOMO3JKOCTH HauyaJbHOTO KoJ@a TporpamMmbl, HauvHasgi c Bepcun 0.2.6
6rbmioTeky HeoOXOAMMbIe TUPEKTUBLI KOMIU/IATOpPA XpaHATCs B ¢aiine rubiro.inc, a fns crmcka
Mozysieil orpefieieHO Ba Makpoca — rubiroBase, copepkaiyii MHHHManabHO HeOOXOJMMBIH
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Habop Mmogxyned, U rubiroAll, copepkamuii Becb HabOp IOB30BaTENBLCKUX MoOAy/e. Takum

00pa3oM, MUHUMaTbHO HeOOXOAMMBIM Haua/lbHBIN KO/l COKpAIIlaeTCs:
{$1i rubiro.inc}

uses rubiroBase;

begin

ev3init();

eHd.

[Tporpamma c noAep>KKoii BCex BO3MOKHOCTel 6ubmoTeky OyfieT BRIIMIAETh TaK:
{$i rubiro.inc}
uses rubiroAll;
begin
ev3init();

end.
JTIroboit MPOMEXYTOUHbIM  BapuaHT TMOfpa3yMeBaeT TMOJK/I0UeHHe rubiroBase u 4actu

TI0/Tb30BaTe/IbCKUX MoAy/eid. Hibke ripvBefieHa mporpamma, e B IOTIO/IHEHWe K 6a30BoMy Habopy
MO/1yJiel TIO/IK/IF0UaeTC s MOAY/Ib MO//IePXKKHY 1[BeTOMHANKALIAH:

// "nepenuBaHue" upeTtoB (led0.pp)

{$i rubiro.inc}

uses rubiroBase, rubirolLeds;

var 1i:byte;

begin

ev3Init();

for i in byte do ev3Leds.all(255-1i,1i,1i,255-1);
for 1i:=0 to 255 do ev3Leds.all(i,255-1i,255-1i,1);
end.

NMoaroroBKa kK nporpammupoBaHuio Ha EV3 B SSH-ceccumn

[TporpammupoBaTh poboTa C MOMOIIbI0 OHUOIMOTEKM MOXHO HerocpeAcTBeHHO Ha EV3, B ssh-
Ceccuy, C HWCTOb30BaHWEM JIOOOTO TEKCTOBOTO pefiakTopa (HarpuMep - pefilaktopa (ailyioBoro
MeHepkepa Midnight Commander, B pganbHeiliiieM - mc) U KomnuasTopa freepascal. Takum
obpa3oM, Ha XOCTOBOM KOMITbIOTEpe U3 /IOTIOJIHUTE/JILHOTO TPOrpaMMHOTO obecrieueHUs
notpebyeTcst yCTaHOBUTb TONMBKO ssh-kmueHT. B mobom auctpubytuBe OC Linux ssh-knaveHT
ycTaHoB/ieH 10 ymomuaHuto, a1 OC  Windows peKoMeHJyeTCsl HWCIONb30BaTh — putty
(http://www.putty.org/). HeaoctaTkoM Takoro Tiofxo/a SBISETCS HEBbICOKasi CKOPOCTh
KOMOW/ISIOUU, OT 5 CeKyHZ, [J/s TPOCTeWIIMX TporpamMM, Ao 1 MuHyThl Jjsi RR-mporpamm c
WCII0/Th30BaHUEM BCEX BO3MOXKHOCTelH OMOIMOTeKH.

Ecm ucnonb3yercs MoaucuiMpoBaHHBIM 00pa3 microSD mpoekra RubiRobot u akTyanbHas
Bepcusi OUOTMOTEKH, TO TOCTEAYIOIIHe OTepaldy 10 YCTAaHOBKe M HACTPOMKe OMOMMOTeKH MOXKHO
nponycTUThb. [Ipesronaraercs, uto AanbHelIMe NeHCTBUST OyayT TPOM3BOAUTCA B ssh-ceccuu Ha
EV3, koropas 6bl7a oTKpbITa ¢ omoribio putty B OC Windows wmu mrtatHoro ssh-kimuenta B OC
Linux:

1. [nsa BbINOMHEHUs (ail/IOBBIX Orepalydii U TIOATOTOBKM TeKCTa MPOTpaMMbl PeKOMEHYeTCs

UCronb30BaTth (aiinoBbii MeHemkep Midnight Commander (3amyck - KomaHzga mc). [ns
KOMITU/ISILIUM TIPOTPaMMbl U BBITIOJIHEHUSI HEKOTOPBIX [JPYTUX Ofepaluil cregyeT TPUMEHSTh
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ITaTHyl0 KOHcosmb Linux. Ilpu 3amyineHHOM mMC BpeMeHHbIH BBbIXOZ, B KOHCO/b DPeau3yeTcs
kombuHameld knaBum "Ctrl-o". [ToBTOpHOE HakaTwie ToOW-Ke KoMOuHary BepHeT B Midnight
Commander.

daitnoBeiii MeHemkep Mindnight Commander nogzaep>kviBaeT BCTPOEHHBINM U OfWH W3 BHELIHUX
TEKCTOBBIX PeJAaKTOPOB. PekoMeH/yeTCsi BbIOpaTh BCTPOEHHBIN TEKCTOBBINA pPeJakTop (eC/u OH He
BBIOpaH Io YMOJ/TYaHHIO). Hna 3TOr0 MOYKHO VICII0/Ib30BAaTh MEHIO mC:
"Hactpoiiku/KoHnduryparus/I[Ipourne HacTpoliku/BcTpoeHHbIM penakTop”. Ecnu 1o KakuMm-To
NpUYMHaM BCTPOEHHBIM pelakToOp He YCTpauBaeT, TO C/eJyeT OTK/IOUWUTh yKa3aHHbINA 3/1eMeHT
KOoH(UTypal[ii ¥ BeIOpaTh BHEIIIHUI peJjakTop KoMaH/10# select-editor.

2. [lns Hawasa paboTel C OUO/MMOTEKOM CcielyeT TepeWTH B JOMAIIHHK Karajor (Harpumep,
KoMaHZioli cd) ¥ 3arpy3uTb ee TIOC/Ie[HIOI0 BepCHIO C caiiTa http:/rubirobot.ru/, Haripumep -
cnenytolell KOMaH10M:

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

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

B pe3synbrare B JioMalllHEM Karajiore IoJb30Baresisi OygeT co3gaH nozkarasor RubiRobotLib co
BCEMH KOMITOHeHTamMMu Oubsivorekd. B Tekyieli Bepcud OWUOMHMOTEKM 3TO Karajor umits c
ucxofHeiMU  (batinamMu  OMO/MMOTEKH, Karajor examples ¢ Tmipumepamu, Karanor docs C
JOKyMeHTalue, karasor linux/ev3 c rnosne3nsiMu (aiinamu KOHGUTypaLvyi U CKpUIITaMu, KOTOpble
pPeKOMeH/IyeTCsi CKOITMPOBaThb B JOMAIIHWIN Karasor pobora u karanor linux/hest aHamornuHoit
CTPYKTYPbI, KOTOPBIN TIpeJHa3Hau€eH /IJis XOCTOBOTO KoMITbioTepa Ha 6a3ze OC Linux.

3. anee cnenyeT co3/aTh I0/b30BaTe/IbCKUl aiin KoHpurypaiuu FreePascal B gomaiiHem
KaTajiore To0Jib30BaTesiss C yKa3aHWeM IOJK/IF0UeHUs OCHOBHOTO KOHGUTypalMoHHOro (aiiia u
Momynel 6ubmmorekn RubiRobot, wcronb30BaHHeM  ONTUMH3ALMOHHONW KOMITOHOBKHM  [IJIST
yMeHblIlIeHUsI pa3Mepa HCrosHsieMoro ¢aiina. YkasaHHbid daiin  HasbBaercs .fpc.cfg u
TIPUCYTCTBYeT B Karasore linux/ev3/home/robot/ 6ubmoreku. PekoMeHyeTCsi €ro CKOMMPOBAaTh B
JIOMAIITHUM KaTasior Mob30BaTesisl.

Cucrema nogrorosieHa K pa3paborke I1O. [Ins mpoBepku ee paboToCIIOCOOHOCTH peKOMEH/YeTCst
TepelTH B KaTasjor MPUMepPOB W CKOMITWIMPOBaTh OJWH W3 HHUX, HallpuMep, aHaJu3aTop TOpTOB

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

[MepBast Kommuisitust OyzeT fgoctaToyHo AymurenbHOW (mpuMepHo 90 cekyH7), Tak Kak TpeOyeT
TIepeKOMITU/ISILINK BCell Oubmmoreku. I1pofo/DKUTENBHOCTE TOCAeAYIOMUX KOMITWISIUN OyneT B
pa3bl MeHbIIIe. [TomyueHHBIN UCTTONHSAeMbIH (aiin portview ciieyet 3amyckartsb ¢ 610ka EV3 uepe3
snemeHT MeHIO "File Browser" nporpammesl yripaBnaeHust 6;okoM brickman (Brick Manager).

s cOOCTBEHHBIX TIPOEKTOB PEKOMEHJYeTCS CO37aTh OT/e/bHBbIM TIOAKATa/ior B JJOMAlllHEM
KaTtajiore TIOfb3oBaTessi. IlomydyeHHble  WCTONHsSeMble  (ailyibl  MOXKHO  3amlyCKaTb — Kak
HerocpecTBeHHO ¢ Oroka EV3 uepe3 brickman (snement menio "File Browser"), Tak u B ssh-
CeCCHU.
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ITpu 3amycke mporpamm c 670ka uepe3 3nemMeHT MeHto "File Browser" ciiefyeT MOMHUTB, UTO
WCTIO/Tb3yeMble TeKCTOBbIe IPUGTHI /71 AUCTIIes 0/10Ka He TIOAJep>KUBAIOT PYCCKHUH SI3bIK, TTI03TOMY
JJI1 BBIBOZA C IIOMOILIBIO TIpoLiefiyp write M writeln pekoMeHzyeTCs WCIONb30BaTh JIATUHULYY.
[Mopaeprkka pycckoro si3bika Ha avcriee EV3 obecrieuriBaetcsi 06beKToM ev3screen OMOIHOTEKH.
ITpy HeoOXOAMMOCTH [JOCPOUHO 3aBEPIIUThL BBINIOJHEHHE MPOrpaMMbl C/lelyeT HeCKOIbKO CEeKYH[,
»Karb Ha KHONKy BACK.

[Tpu 3amycke mporpamMMm B ssh-cecCMM PyCCKMM $13bIK KOHCOJIM TIOJHOCTBIO TOAJep>KUBaeTcs,
OZIHAKO CJieflyeT TMIOMHHUTb, UTO HaXkaTHe KHOTOK Ha O/10Ke He TOJIBKO TiepeZiaeTcs B POrpaMmy, HO U
3a/IeiCTByeT COOTBETCTByIOIIMEe (DYHKI[MM B TporpaMme yripaBieHus Omokom. Hampumep, eciu
3amycTuTh B ssh-ceccun RR-mporpaMmy, kotopasi ioTpebyeT OT I0/ib30BaTesisi MOC/Ie0BaTeTbHOTO
Hakatusa Ha EV3 kHonok BACK u CENTER, To 3TO CKopee Bcero IpuBefieT K BBIK/IFOUEHUIO
6noka. [leno B ToM, uTo Hakatve KHonku BACK, mpu HaxoXAeHWU B TJIaBHOM MeHIO brickman,
TIPUBOZMUT K BBIBOZlY MEHIO Mepe3arpys3ku, a rnocnefyoiee Haxxarve kHonku CENTER 3azerictByer
sneMeHT MeHIO "Power Off". TlosToMy ciieiyeT oueHb akKypaTHO B3aMMOZIeMCTBOBaTh B ssh-ceccuu
C TporpaMMaMu, KOTopble 00pabaThIBalOT KHOIKH 0J10Ka, He JI0MycKast TIOZI00HbBIX KOJTU3HM.

[TIpy HeoOXOAWMOCTH [OCPOYHO 3aBepLUUTb BBITIOJTHEHHWE TIPOTPAMMBbI CJielyeT HCIIOb30BaTh
komOuHarmto knasui Ctrl-C.

B 1ensix ymporimeHus 3arycka mporpamm ¢ 6710Ka, peKOMeH/IyeTCsT KOTIMPOBaTh CKOMITU/TUPOBAaHHbIE
UCTIO/HsIeMble (aiiibl TporpaMM Herocpe/CTBEHHO B JIOMalllHUM Karasor. [Ijisi 9TOro CIy>KUT
ckpunt fpccp, KOTOpbIM HaxoAuTcs B Karajore linux/ev3/home/robot/bin/  6ubmuoTeku.
PexomMeH/lyeTcsl CKOTIMPOBaTh ero B KaTajor bin gomaiuHero karasora po6ora. CKpunT yjanser
1|e/IeBOM UCIONHSeMbIM (paiis, 3aTeM  KOMIWIMpPYyeT TMepefaHHbId (a1 mporpaMMbl U TIpH
OTCYTCTBUM OIIMOOK - KOTMPYeT MOTyUYeHHbIH HCTIOMHSAeMbIA (aiiyl B AoMalllHKi Karasaor. Takum
oOpa3oM, TIpy BO3HUKHOBEHHH OIIMOOK KOMMW/ISILIYM, UCTIOMHSIeMbIN (aiin OyzeT rapaHTUPOBaHHO
OTCYTCTBOBaTb B JIOMAIllHEM Karasiore rosib3oBatesis. COOTBETCTBEHHO, MPU OTCYTCTBUM OLIMOOK
KOMITUJTSILIAH, VICTIONHSIeMbIN (haii OyzeT rapaHTUPOBAHHO MPHUCYTCTBOBATh B ZIOMAIllHEM KaTajiore
TI0/1b30BarTeJIsl.

NMoarotoBKa K NporpaMmMupoBaHnNIO C UCMOSIb30BaHUEM
cuctembl Kpocckomnunsauum RubiRobotCross.

Ecm Ha xoctoBoM KOoMIbrOoTepe wucrosibdyercs OC  Linux, pekoMeHAyeTCs IIPUMEHSThb
KPOCCKOMITW/ISILIMIO TIPY TIporpaMMypoBaHui EV3. DTo pe3Ko IMOBBICUT CKOPOCTh pa3paboTKu U
cHU3UT Harpy3ky Ha EV3. Ilpu Takom mnopxope Hamuuve 6Oubmvoreku RubiRobotLib Ha EV3
SIBIsIeTCST HeoOsi3aTeNlbHbIM, [JOCTAaTOYHO HMeTh [aHHYH OWOIMOTeKy ¥ KPOCCKOMITW/ISATOP Ha
XOCTOBOM KOoMIIblOTepe, a Ha EV3 OyyT XpaHUTBCS U 3aIlyCKaThCsl TOJBKO UCTIOHsieMble (paiibl.

HauvHass c Bepcum 0.2.2 6ubmuoreky RubiRobotLib coBMecTHO € KpPOCCKOMITWISTODOM U
CONMYTCTBYIOLMMU  YTWIMTaMU  MOXXHO  YCTaHOBUTb Ha  XOCTOBBI  KOMIIBIOTEp B
aBTOMaTU3MPOBAaHHOM pekrMe. [laHHbIN MakeT nporpaMM HasbiBaeTcsi RubiRobotCross u foctynen
B BHJe CaMoOpaclakoBbIBaloIlerocss apxvBa. YcTraHOBUMK RubiRobotCross mnpeaHasHaueH [ist
BBITIOJTHEHUS Ha orepaiioHHo cucteme ALT Linux (rmatdopmbl 7-9). KOHKpeTHBIN AUCTPUOYTHB
1aTOpMbI 3HaueHHs] He MMeeT, YCTAHOBIIVK TPEJJIOKHUT 3arpy3uTh BCe HeoOXOJUMble TaKeThl.
[MpuunH Bbibopa ALT Linux zABe: 1) aBTOp KCIO/b3yeT ero B CBOel IMOBCeJHEBHOH pabote, 2)
IUCTpUOYTHB COZIEP)KUT TOMHBIA Habop HMcxoAHbIX KozoB FreePascal, uto mo3BossieT co3narth
KPOCCKOMIMW/IATOP BO BpeMsi ycTaHOBKM RubiRobotCross. [Inifi yCTaHOBKM Ha JpYyryx
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puctpubytuBax Linux (Debian, Ubuntu ¥ T. 11.) MOXHO BOCITO/Ib30BaThbCsl OMHAPHOM COOpPKO
RubiRobotCross gnst mnardopmel x86-64 (AMD64, x64 u T.I.), KoTopas BK/IO4aeT B cebst
TIOATOTOB/IEHHBIM  KpocckommunsTop  FreePascal, accembnep ¥ KOMITOHOBIIMK /ISt
cooTBeTCTBYtOMIel Tiathopmbl. Bepcuss RubiRobotCross_x86-64 Mo)keT ObITh yCTaHOB/IEHA W Ha
ALT Linux, mpu ycioBuu BbIOopa matdopmbl X86_64. [lambHeliiee omnvicaHWe OTHOCHUTCS K
RubiRobotCross, KOTOpbIii COAep>KUT OOoJblile 3TAallOB YCTAaHOBKU M yCTaHABIMBaeMbIX MaKeTOB,
yeM RubiRobotCross_x86-64.

AKTyanbHast Bepcus RubiRobotCross HaxOAUTCS 1o azipecy
http://rubirobot.ru/files/img/setupRubiRobot.tgz. [JaHHBIi apxWB [OCTaTOUHO 3arpy3uTb U
pacrakoBaTh JIFOOBIM apXHWBaTOPOM. ETUHCTBEHHBIA HWCTIOMHSAEMbIA (alim B apXuBe HOCUT HMS
setupRubiRobot.Bepcusi-garac6opku.run. Hanpumep, st Bepcuu 0.2.2, cobpanHoit 11 utons 2018
ro/ia, MCIO/THsIeMbIi (aiiyl ycTaHOBIIMKa OyzeT Ha3biBaThcsi setupRubiRobot.0.2.2-20180611.run.
YcraHOBKa TpOM3BOAUTCS B TepMHHajde, OJHAKO 3allyCK YCTAHOBIMKA BO3MOXKEH Kak
KOHCOJIbHBIMM, TaK M TpaduueCKUMH CpeACTBaMU. B TmocrnegHeM ciydae YCTaHOBIIMK
CaMOCTOSITE/TBHO 3aITyCTUT TpaduuecKuii SMy/ISATOP TepMUHA/a U TIPOAO/DKUAT B HEM PadoTy.

st momHOM ycTaHOBKM ioTpebyetcst He MeHee 700 MerabaiiT BO BpeMeHHOM Karajiore U MopsigKa
350 ™merabaiiT B 1ieJleBOM MeCTOMONOKeHUH. [IpakThuecku Bech 00beM CK/a/bIBaeTCsi U3
kpocconbmorek EV3 u kpocckommnuisitopa FreePascal. KpoccOubnmoTeku BK/IOUAOT B Cebs
6onee 2000 cucremHbIX (haiiioB, ckomvpoBaHHBIX Cc EV3. Takoii Habop KpoccOHOIMOTEK
M30BbITOYEH /I/1s1 CO3/jaHusI TIOZIABJISIIOIIET0 OOMBIIMHCTBA TIPOEKTOB M Ha TEKYIIUI IeHb MOXKeT ObITh
YMEHbIIIeH /10 HeCKOJIbKUX JeCITKOB (aiiioB, uto U ObUIO cAenaHo, HauvHas c Bepcuu 0.2.6
TIPOEeKTa.

YcTaHOBKA MPOW3BOJUTCS MOJA MPaBaMH OOBIYHOIO MMO/IH30BaTe/Isi U He W3MEHsIeT CHUCTEMHbIe
(alinbl. VckmroueHWe COCTaB/sieT YCTaHOBKA HECKO/IBKO TMaKeTOB M3 IITATHOTO pero3uTapusl.
Hactpoiika koHpuUrypaiuoHHbIX (aiijioB TMPOU3BOAUTCS [J/s1 TeKYIero IoJib30BaTesis, Apyrue
TI0/Tb30BaTe/TH [JOCTyTa K Oub/iioTeke, yTUIUTaM M KPOCCKOMITUTISITOPY UMeThb He OyyT.

YcTaHOBKAa COCTOUT H3 HeCKOJbKHX OIINWOHA/IBHBIX 3TdIlOB. OTO TIO3BOJISIET B AaﬂbHeﬁMEM
TMOBTOPUTH YCTAHOBKY, IIPOITYCTUB OAWH WJ/IM HECKOJIBKO M3 HUX.

JTanbl yCTAaHOBKH:

. YcTaHOBKa IakeToB xterm, xdg-utils, sshpass, binutils-arm-linux-gnu u lazarus
. BBozy uMeHH Kartasiora Jijisi pa3MellleHus pe3y/ibTaTa yCTaHOBKHU.

. YcTaHOBKA KOHCOJILHOTO U rpaduueckoro MeHepkepoB ripoekta RubiRobot.

. Hactpotika goctyna k EV3 no ssh.

. Opranu3anus 6ecriaposibHOTo JocTyma K EV3.

. Co3paHue KpoCCKOMIUISTOPA.

. Kormmpoeanwme 6ubmmoreku RubiRobotLib B 11e/1eBoe MecTormooxkeHue.

. Kommmusisitiust 6ubmiorekn RubiRobotLib v Bcex mpumepos.

ONOOUT A WN -

Pe3ynbTaTr ycTAaHOBKHU:
[Taker RubiRobotCross npu ycraHOBKe pasmelljaeT CBOe COJep)KMMOe B OT/|e/IbHOM I10JjKaTasiore

JIOMAILIHEeT0 KaTasiora roJib30Baresist (UCKIFoUeHUs - CM. Hike). [1o yMomuaHUIO TIOAKATaIor HOCUT
ums naketa (RubiRobotCross) 1 0603HauaeTcst Kak "0CHOBHOM Karasor" rmaketa.
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[TakeT RubiRobotCross comep>XuT cieayroiuii Habop (haiiioB B 0CHOBHOM KaTasiore:
1. Kpartkas cripaBka: README

2. Bepcuu nnporpaMMHBIX IPOAYKTOB Iaketa: VERSION

3. TekCT JIMLeH3UOHHOr0 corviaiieHust Ha pycckoM s3bike: COPYING.LESSER

4. TeKCT MULEH3UOHHOTO cornaitieHus Ha aHrukickoM si3bike: COPYING.LESSER.EN
5. [lokymeHTanus: rubiro.manual.archive.pdf

[Taket RubiRobotCross copepxut crenywoomuii HaOOp TPOrpaMMHBIX IPOAYKTOB B OCHOBHOM
Karasore:

1. TTporpammHast 6u6moTeka RubiRobot, katanor RubiRobotLib/

2. I'padmueckuii meHemkep 6ubmiorekn RubiRobot, karanor RubiRobotManager/

3. Kpoccbubmoreku Debian Linux nmpoekTa ev3dev, karasor crosslibs/

4. Kpocckomnunsitop FreePascal, karanor fpc/. KpocckoMmuisTop OTCyTCTByeT B apXuvBe
ycTaHoBL[MKa. OH MPUCYTCTBYET TOJILKO B pe3y/IbTUPYIOILeM KaTajaore Ha XOCTOBOM KOMITbIOTEpe U
CO3/laeTcsl B MpoLjecce YCTaHOBKU M3 UCXOAHOro Koja Kommusitopa FreePascal, kotopsiit gocTymneH
B penio3utapyuy OC Linux xocToBOro KommnbtoTepa. [laHHbIN 3Tal YCTaHOBKHU - CaMbli AJIUTE/IbHbIN
(mo 10 muHyT) M TpebyeT Kak MUHUMYM 1 TUrabaiiT orepaTMBHOM MaMsITH XOCTOBOTO KOMIIbIOTEPA,
VMHaye pe3y/lbTaT He MOXKeT ObITb rapaHTMpOBaH. [|MMTeNbHOCTh 3Tara pe3kKo yMeHblaeTcs (710
HEeCKOJIbKHX JIeCSITKOB CEeKYH/T) MPHU MCI0/Ib30BAHUM MOLLHOTO XOCTOBOTrO KoMmbioTepa u SSD.

Bo Bpemsi ycraHoBku RubiRobotCross pa3smelijaer HekoTopble (aiinibl B [JOMalllHEM KaTajore
TEeKYII[ero T0/Ib30BaTe/is, HO 3a IpejjeJiaMi OCHOBHOTO KaTasiora, a UMeHHO:

1. KoHconbHbili MeHekep Aoctymna K EV3, daiin ~/bin/ev3

2. OTgenbHbIe YTUIUTBI KOHCOMBHOTO MeHekepa, daitisl ~/bin/ev3fpc, ~/bin/ev3cp, ~/bin/ev3run
U T.JI.

3. Kondwurypaipontsie ¢aiisisl B Karanore ~/.config/RubiRobotCross/

4. Ccpuika Ha Kpocckomnuiisitop FreePascal, daiin ~/bin/ppcarm

5. SIpnbiky Tpaduueckoro MeHeKepa Ha paboueM CToJie U B TJIaBHOM MEHHO

6. Ccoltka Ha ocHOBHOM Katasior RubiRobotCross Ha pabouem cTose

Joctyn K ucxogHomy Koy ycranoBiuka RubiRobotCross:

YCTaHOBIIMK CO3[laH TIpY TIOMOIIM yTUIUThl makeself, uTo mo3BossieT IITaTHBIMU CpPeACTBAMU
BBITIOJTHATh €r0 pa3apxuBaljiio Oe3 3amycKa CKPHUITa YCTAaHOBKH M 0e3 TIOC/TIeAyoIero yAaaeHus
BpeMeHHbIX (aiiioB.

Harmpumep:

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

Takoil 3amycK pacrmakyeT apXuB YCTAaHOBIIMKAa B Kartajor RubiRobot pgomaiiHero karasora
T10/1b30BaTeJIsl, YTO MO3BOJIUT MOJIYUUTh NPSIMOM JOCTYM K (haiisiaM apxyBa U CKpPUITY YCTaHOBKHU.

MeHepxepbl 6M6nnotTekn RubiRobotLib

Menemkepsl  6ubmuorekn RubiRobotLib - 3To BcromoraresnbHble TpOrpaMMHbBIE TTPOJYKTHI,
npe/iHa3HaueHHble 1 (QYHKLMOHMPOBAHMs Ha XOCTOBOM KOMIIbIOTEpe C OrepaljiOHHON CUCTeMOU
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Linux. MeHekKepsl MTO3BOJISIOT YIIPOCTUTh U YCKOPUTH TIPOLeCC pa3paboTKu mporpamm st EV3,
0CBOOOXKJIAIOT OT MHOTUX PYTHHHBIX OIepaliyi.

KOHCONbHLbI meHepxkep ev3

B cocraB 6ubmorekn RubiRobotLib u cuctembr kpocckommuisaiuu RubiRobotCross BxoguT
KOHCOJTbHBIN MeHeKep-yTiiuTa ev3. 3To bash-CKpuIIT, KOTOpbIi BO BpeMsi yCTaHOBKU OMO/IMOTEKH
COBMECTHO C HECKOJbKHMH BCTIOMOTaTe/IbHBIMM (PailiaMy KomvpyeTcsi B Kartanor ~/bin u Tem
CcamMbIM CTAaHOBUTCSI JOCTYIIHBIM [Jisl 3amycka. MeHepkep, C MOMOLbI0 SSh ¥ KPOCCKOMMU/ISITOpPa
FreePascal, obecrnieunBaeT TepMUHaAbHBIA AocTyn K EV3, ymaneHHbIN 3amycK H0ObIX KOMaH/,
yIipaB/isieT CKOPOCTHBIM KaHa/lioM CBsi3Y, napojeM focryrna v IP-agpecom EV3, no3sBonser
KOMITH/TMPOBATh, KOTIMPOBATh U 3alyCKaTh MporpamMmbl Ha EV3.

Kparkast moMo1i[p 1o yTU/INUTe AOCTYIMHA 3amyckoM ev3 0e3 mapaMeTpoB, pa3BepHYyTasi TIOMOIIb -
3aryckom ev3 c napametpoM help.

IIpumepnr:
[TpyuMepbl pUBeIEHBI [JIs CUTYal|K, KOTrJja TEKYIIMM KaTaJloroM XOCTOBOTO KOMIIbIOTEpPA SIBJISIETCSI
KaTasior examples 6mbnmroreku RubiRobot.

Komnunsimust mpuMepa btnl.pp, komupoBaHue W 3anyck Ha EV3 mosyyeHHOro MCIOIHSIEMOTO
(hatina:
ev3 fpccprun btnl.pp

Komnunsims npumepa btnl.pp u konupoBanue Ha EV3 nonyueHHoro ucrnosHseMoro (aiia:
ev3 fpccp btnl.pp

KonmpoBaHnue u 3anyck Ha EV3 paHee cKoMU/IMPOBaHHOTO UCIIO/HSAEMOrO (pakina btnl:
ev3 cprun btni

3amyck ucnonHsemoro ¢aiina btnl, ¢pusryecku pacronoxeHHoro B Karajore /home/robot Ha EV3,

6e3 Kakux-T1Mb0 AUarHOCTUUECKUX COODIIeHUM YTHUIUTHI ev3:
ev3 silentrun btni

3amyck rpaduueckoro TepMyUHaa ¢ nogkaroueHreM K EV3:
ev3x shell

BbIBO/| cofiep>kKMMOro ioMalllHero KaTasora IoJib30Batelisi robot Ha EV3:
ev3 shell 1s

Cbpoc Bcex coenunennii ¢ EV3. Tlone3Ho B pa3HbIX HEIITaTHBIX CUTYaLIUsX.
ev3 drop

[TonbiTKa 0OHApPYKUTh 'ToTepsiBimiica” EV3 B yokanbHOM cetu. TpeOyeT mapoib CHCTEMHOTO

aAMUHHCTpAaTopa.
ev3d fix
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[TpunyguTenbHass ycraHoBka IP-azpeca EV3 (MokHO yBHAeTb Ha Auciuiee poborta). ITosesHo,
Korja po0OOT mepecTaeT OTK/IMKaTbCsA MO IITaTHOMY wuMeHH ev3dev.local u mombITkKM ero

00HapY>KUTB € TIOMOII[bI0 KoMaH/, ev3 fix wiu ev3 ufix He TIpUBesH K ycIIexy.
ev3 setip 10.42.0.33

Npadhmueckun meHemxep RubiRobotManager

I'padmuecknii meHemkep RubiRobotManager mpezcraBisier coboii ucronHseMbid daiin asis
Linux x86-64. RubiRobotManager siBnisieTcst yacTbio cucteMbl Kpocckomnuisituu RubiRobotCross,
TIpPU yCTaHOBKe KOTOPOU rpadrueckuii MeHe[)Kep W ero MCXOAHBbIN KOJ KOMUPYHOTCS B 1ie/ieBOM
KaTasor XO0CTOBOTO KOMIIbIOTEpa. ITo YMOJ/TUaHUIO, 3TO Karasor
~/RubiRobotCross/RubiRobotManager/ ISt €amoro MeHe/Kepa u
~/RubiRobotCross/RubiRobotManager/src/ pajis UCX0AHOTO Koja. B ciayuae uCrmosib30BaHUS Ha
XOCTOBOM KOMITbIOTepe TUIaTGOpMBI, OTIMUYHONW OT x86-64, mOTpebyeTcs IepeKOMITUISLINS
MeHe/kepa C nomoubto ckpunta makeall.sh n3 karasora wucxogHOro koja MeHemkepa, C
nocsesyolel 3aMeHOl UCroHsieMoro ¢aiiia MeHepkepa Ha ero akTya/bHY0 Bepcuto. HaurHas ¢
Bepcuu 0.2.5 RubiRobotCross mo3BosisieT BbINOJHUTE MepeKOMIWISLIUI0 rpaduuecKoro MeHepkepa
BO BpeMsl YCTaHOBKHU.

I'paduueckuii MeHeZKep UMeeT COOCTBEHHYIO HyMepariio BePCHil M HaXOAUTCS B 3aBUCUMOCTH OT
orpesiesieHHON Bepcuu Oub/motekn RubiRobotLib. Hampumep, RubiRobotManager Bepcuun 0.1
TpebyeT Ha/mMuusi Ha XOCTOBOM KommbioTepe 6ubmiorekn RubiRobot Bepcun 0.2.3 wmmu Bbie.
HanHblii (akT HaZ0 YUYMTHIBaTh TOJNBKO TIPU pas3fie/lbHOM YCTaHOBKe, TaK KaK B LITAaTHOM
ycraHoBiyke RubiRobotCross cooTBeTcTBHE Bepcuii rapaHTHPOBAHHO COOMIOAAETCS.

Bonblas yacTe BO3MOKHOCTeN Tpadryeckoro MeHempkepa AyOIvpyeT ero KOHCO/BHYIO BEepCHIO.
daktnuecky, RubiRobotManager siBnsiercss rpaduueckoii HaJCTPOMKOM HaJ, YTUIWTOU ev3, C
HabOpOM [OTIONHUTE/BHBIX BO3MOXKHOCTe. OfHOM M3 HUX sBisercs Opaysep EV3, dyHkumsmu
aHanu3a MOpTOB, YIpaB/IeHUsI PEXXWMaMH U COCTOSTHUEM HEKOTOPBIX YCTPOMCTB, BO3MOXXHOCTBIO
NIpOCMAaTpUBaTh U JejiaTb CKPUHILOTHI gucries EV3.

[pu 3amycke MeHe[Kep WHTEerPUpYeTCs MKOHKOW (#%) B 00/1acTh yBeJOM/IEHMI MaHelId 3ajau
(cucTeMHBIN Tpel) U MepuojuUecKH (pa3 B MOMICEeKYH/bl) ITPOBepsieT HalnuKe noaxmouenus EV3 k
kommibioTepy. [Ipu ob6Hapyxennu EV3 meHempkep curHaiv3upyetr o0 3TOM, MeHsisl [[BET WKOHKU
(M) u mokaseiBasg BO BCIUIbIBaKOIeM cooOijennn [P-azgpec EV3. AHajoriuHbiM 06pasom
MeHe/pKep CUI'Ha/IM3upyeT U o rorepe cBssu ¢ EV3.

[Ilesu0K MO MKOHKE MeHeZpKepa TPUBOAWT K OTKPBITHIO €r0 OCHOBHOTO OKHa (CM. u300pakeHue
Hwke). Cofiep’kMMoe BK/1aI0K MeHe/Kepa MOJIHOCThIO I0CTYIHO TOBKO TIPU MOAK/I0YeHnd K EV3.
B curyaumy, korzja MOAK/IIOYEHHBIM M TIOAYUYMBIUMM KoppekKTHbIM IP-agpec EV3 ocraercs
HeJIOCTYITHBIM B MeHe/>Kepe, c/ieflyeT yKa3aTb KOppeKTHbIN IP-ajipec ¢ moMoiibio KHOMKY " 3aAaTh
IP-apgpec EV3" Bknagku "YmpaBnenue'. Takke, eCIM [JOCTYITHO HECKOJIbKO poOOTOB
OZJHOBPEMEeHHO, TaKoW TIOAXO0/ TI03BOJIsSIeT BbIOpaTh OJHOTO U3 HUX.
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h Menepxep bubnnorekn RubiRobot, sepcua 0.3 A O
®ann Cnpaeka

iVnpaBneHmel‘ Komnunauma n 3anyck | Epaysep EV3 |

AHHY/IWpOBaTL BCe KaHans! ceasu ¢ EV3

’ 3anath Nnapons poctyna k EV3 \

’ 3apats IP-appec EV3 ‘

BHewHuii B1J, MeHepKepa C MOJK/II0UeHHbIM K KOMITbtoTepy EV3 Mo)HO yBUZIeTh Ha M300paskeHnn
HIKe. DjieMeHT "AHHy/IMpoBaTh BCe KaHaubl cBA3M ¢ EV3" Bkiazku "YmpasneHue" MoOXeT
ObITH KpaiiHe MoOsie3eH NMpU 3aBHCAHUM CKOPDOCTHOTO KaHasa cBsi3d ¢ poborom. K coxasnenwro,
JlAHHBbIM (baKT HEBO3MO)KHO OIpe/le/IiTh B aBTOMAaTUUECKOM peXrMe, I03TOMY IMpU pe3KoM
3aMe/l/IeHY KOMMYHUKali ¢ EV3 pekomeHzlyeTcs Ha)kaTh Ha 5Ty KHOIIKY.

Py Menenxep 6ubnuorekn RubiRobot, Bepcua 0.3 A - O X
®ann Cnpaeka

E—

|VnpaBnEHME|‘ KoMnunsuma v 3anyck I bpaysep EV3 |

AHHYNMpOBaThL BCe KaHansl cBA3mn ¢ EV3

Mony4uTe poctyn k EV3

BbINONHWUTE KOMaHay Ha EV3

Co3AaTh CKOPOCTHOW KaHan ceasu ¢ EV3

Co3zpaTte BecnaponbHoe coeguHeHue

3afaTte Napone foctyna Kk EV3

3apate IP-agpec EV3

BosbIMHCTBO KOMaH/ BO BK/Iagkax 'Ympamnenue" u "Komrunsuuys u 3amyck” (u3o00pakeHue
HIDKe) TaK WM MHaue 3alyCKaroT B rpadrueckoM TepMrHase KOHCObHBIN MeHe/)Kep ev3, I03TOMY
pe3y/bTaT 13 [IeHMCTBUM B 11eJIOM He OT/IMYAeTCsl OT Pe3y/IbTaTOB PabOThl YTHIUTHI ev3. BeijesneHue
JIBYX BK/IaJIOK CBSI3aHO C HaJlMuMeM JIBYX TPy (DYHKLMOHAJbHBIX BO3MOKHOCTEH YTHUIUTHI ev3.
[TepBasi cBsi3aHa C aJMUHHUCTPUPOBaHMEM MOAKMOYeHUs1 K EV3, BTOpas - ¢ KpOCCKOMMOW/IALMEH,
KOTIMPOBaHWEM U 3aITyCKOM TPUIOKeHHH Ha O6a3e 6ubmoreku RubiRobotLib.
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& Menegxep Bubnuorekn RubiRobot, Bepcun 0.3 A - O X%

®aiin CnpaBka

Ynpasaenue | Komnunsums u 3EI'IVCK\| Epaysep EV3 |

Bribop craina ncxogHoro Kkoga nporpamMmsi

| _

KoMnunauua, KonnpoBaHue 1 3anyck Ha EV3:

3anycTtuTb

KoMnunsauma u KonuposaHue Ha EV3: 3anycTuThb

Komnunsuus ans EV3:

1

3anycTuTb

Konupoeanue u 3anyck ucnonusemoro cgainna Ha EV3

l “ BuibpaTb " 3anycTuTb ]
Buibop ucnonusemoro cainna Ha EV3
I “ @ BbibpaTs " 3anycTuTe ]

AHanu3aTop MOpTOB AOCTyIleH Ha BK/azke "bpaysep EV3" (n3o06paxenue Hike). MHbopmarus B
aHayiM3aTope OOHOB/sieTCS 3 pa3a B CEeKyHAY, (aKTUUeCKd JeMOHCTPUPYs peasbHOe COCTOSHHE
MOJK/TIOUEHHbIX K pOOOTy BHeLIHMX YCTpoucTB. Illeuok Mo KHOMKe JaTuvka LMKIAYeCcKd
TepeKk/IouaeT ero peXkuM, eciv 3T0 BO3MOXKHO (HaripyuMmep, AaTuMK LiBeTa MepeKIrouaeTcss MeXAy
pexxumamu "Apkocth”, "OcBemeHHOCTh" M "LIBeT", a HAaTuUMK-KHOMKA W [JaTYMK PacCTOSIHUSA He
TIO/IIEP>)KUBAIOT TIepeK/oueHre pexumoB). I[leyok 1o  aBuratento  OOHY/ISET KOTMYECTBO
oboporoB. Kuomka «Crapt/CTomn» 3amyckaeT W 3aBepiiaeT paboty Opaysepa. Ilop KHOTKOM
pacIio/IoKeHO TIofie /il JeMOHCTpanuu auciuiess EV3, copep)kumoe KOTOPOTo OOHOBISIETCS
COBMeCTHO ¢ uHdopMalyeit o moprax EV3.

F-Y Menegxep 6Bubnuorekn RubiRobot, Bepcun 0.3 A - O x
®aiin Cnpaeka

Vnpasnenue Komnuasuus v 3anyck Bpay3ep EV3 |
Haxatue ApkocTb PaccTosHune Yron
i . 2 3 4 —
ﬁ ‘ @ cron
Fals: 20 7.6 9 10.42.0.253 3 EaD
File Browser
ik s i e Device Browser >
: ” ; ” ° e ; 4 Wireless and Networks =
ﬂ . ﬂ ' Battery >
42 43 74 Open Roberta Lab >
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BakHoit 0C0OEHHOCTBIO aHanM3aTopa TMOPTOB SIB/IsSeTCsT OJIOKMPOBKA YIpaB/IeHHsl YCTPOMCTBaMH,
et Ha EV3 3anyijena gpyrast mporpamMMa Ha 6a3e 6ubmoreku RubiRobotLib. B Takom ciyuae
aHa/M3aTop TIEPeXOJUT B PEKUM '"TOMBKO [/ uTeHUs' W OJIOKMpyeT BO3MOXXHOCTb H3MEHEeHMSs
COCTOSIHUSI YCTPOWCTB, UTO TI03BOJIIET MHHMMH3UPOBaTh BMeIIAaTeJIbCTBO B paboTy Apyrux
nporpamMM. Ec/ii 3TOro okKa)kKeTcst HeIoCTaTOYHO, paboTy aHaM3aTopa BCerja MOXKHO TPeKpaTUTh
kHonkor "Cron". AHanuv3arop 3aBepluuT coefvHeHve ¢ EV3 u M3MeHWT HaJMMCh Ha KHOIKE CO
"Cron" Ha "Crtapt". [I0BTOpHOE Ha)kaTHe Ha KHOMKY CHOBA 3allyCTUT aHa/IUu3aTop.

C TOuKM 3peHMs peasiM3al[dM, aHa/JW3aTop IIOPTOB TIpeZCTaB/sieT C00O0W K/IMeHT-CepBepHOe
nipuioykeHre. CepBepoM SIB/ISIETCS TIPOrPaMMa pview, UCXOHBIM KO/l KOTOPO# AOCTYTIeH B KaTajiore
pview MeHe[pkepa. KiveHTOM - OT[iefbHBINM NPOrpaMMHbBINM MMOTOK MeHekepa. IIporpamma pview
BCTPaWBaeTCsl B MEeHe/)Kep TIPY €r0 KOMITUJISILIMM, W TIPY HeoOXOAMMOCTH U3bIMAETCsl, KOTTUPYETCS U
3amyckaeTcsi Ha pobore ¢ MoMoIpl0 yTWINTHI ev3. Tlocie uero HauMHaeTcs repejjaua AaHHBIX
MeX/y CepBepoM U KJIMEeHTOM IO [BYHAIlpaB/ieHHOMY KaHaay CBSI3U CPeJCTBaMM CTaH/IapTHOTO
BBOJ]a-BbIBOZIA.  TakuMm  00pa3oM, HHMKAKUX  [IOTIOJIHUTENbHBIX  MEXaHHW3MOB  CETEeBOTO
B3auMogelictBus Mexay EV3 u MeHemkepoM He 3a[eHCTBYeTCs, UTO I103BOJisieT SKOHOMUTD
BBIUNC/IUTE/IbHBIE pecypchl pobora.
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Bo3moxHoctu ononuortekn RubiRobotLib

MopgroroBKa Koga U KOMNUNALUA nporpaMmmbl.

Kak 6bU10 CKa3aHO BbIIlIe, CYI[eCTBYeT Pa3IMYHbIM MHCTPYMEHTapHi /I/isi TIOATOTOBKU ITPOTPaMMBI.
CambIM yHHBepCasbHbIM, HE3aBUCHUMBIM OT XOCTOBOM OMepaliMOHHON CHUCTeMBI, sIBJsieTCss Habop
KOHCOJIBHBIX TEKCTOBBIX peJjakTopoB Ha camoM Omoke EV3: mcedit, nano, vim u 1. 5. B T0-Xe
BpeMs 3TO caMblii Hey100HbIM Habop, C TOUKM 3peHHUsi CKOPOCTH TMOATOTOBKYM MPOTrPaMMbI, HaTMUHsI
CIIPaBKH, aBTOJOTOMHEHUs Kofa, Opay3epa kozga M T.J. UacTHMUHO, CUTYal[Mi0 MOXKeT Y/IyUIlIUTh
ucronb3oBaHue pefakropa fp u3 cocraBa FreePascal, ofgHako M3BeCTHBIMM TpoOseMaMyd B HeM
SBJIIIOTCA  OTCYTCTBUE TIOAJEP)KKM PYCCKOIO Si3blKA W CJIOKHOCTb B IIepPBOHAYa/lbHOM
KOH()UT'ypHpOBaHHUHU.

[Tpy Mcnonb30BaHUM KPOCCKOMITU/ISITOPA HAa XOCTOBOM KOMIIbIOTEpe TOSIB/ISIeTCS OTIOHUTe/IbHAst
BO3MO)XHOCTb NPUMEHSITh KaK YHUBepcasbHble, TaK U ClleljiaJu3MpoBaHHble rpadryeckue cpepl.
K mepBbIM MO)KHO OTHECTHU JIeTKOBeCHYI0 cpelly pa3dpaboTuuka Geany, Ko BTOpsIM - cpefy Lazarus.

Bei6op Geany notpeOyeT ero HayajbHOW HAaCTPOWKHM Ha UCTONb30BaHUE YTHIUTHI ev3, Harlpumep -
yCcTaHOBKY B 3HaueHUe "ev3fpccprun %f" Bropoli KomaHzp! si3blka IporpaMMypoBanus Pascal ams
cOOpKM U 3arycka TporpaMMbl (371emMeHT MeHio "COopKa/YCTaHOBUTh KOMaHAbI COOpKHU'"). DTO
N03BO/IUT Ha)KaTveM KiiaBullli F9 komnuirposartsk U 3amyckarh Ha EV3 Tekyl1yro nporpammy.

Camblii IMPOKKMA Habop (YHKLIMOHATBHBIX BO3MOYKHOCTEH /ISl TIOATOTOBKHU KOZla TPe/[0CTaB/IsieT
crielanu3upoBaHHas cpeia Lazarus. B Habope mpumepoB 6ubmuorekn RubiRobotLib nmeercs
TIOATOTOB/IEHHbIM  IIa0/IOH-TIPOEKT  [yis  JaHHOM  cpenbl  (examples/lazarus/template.lpi).
Orpannuenvem 6ubmotekn RubiRobotLib B Lazarus siBisieTcss HEBO3MOXKHOCTh HCITIO/Ib30BaHUS
otagurka. Criocob ero OTK/IIOUEHHs IMOAPOOHO OMHCAH B HayaJbHOM KOMMeHTapuH iiabsioHa. B
rocsefHUX Bepcusix Lazarus cylijecTByeT OT/je/ibHasi KOMaH/la KOMITHA/ISILIMK U 3arycKa TPOrpaMMBbI
0e3 UCIoIb30BaHMUS OT/IAZIUMKA, ACCOLMMPOBaHHAast 00bIYHO ¢ KoMOuHalmen kinaBui Ctrl+Shift+F9.
Ecnu Lazarus B 0CHOBHOM MCII0/Tb3YyeTCs /iJIsi MporpaMMupoBadust EV 3, pekoMeHyeTcst Ha3HaUNTh
Ha yKa3aHHoOe JieiicTBHe Oosiee TpuBBIYHYIO KiaBuily F9. B cpene Lazarus mMpOKO MCIOMb3yeTCst
nporpamMMHbIi aketT CodeTools, KoTophIii 0becrieurBaeT aBTOJOIMIO/IHEHHE KOJa, TIEPEX0] MEXIY
TesioM (DYHKL[MM U ee ompefiesieHreM, Tepexo K UCXOAHOMY KOoAy Tpoueayp, (yHKLWA, MeToJ0B
K/IaCCOB Y MHOT'O JIDYTUX T0JIe3HBIX /IS IPOrpaMMKCTa BO3MOXKHOCTel. B HEKOTOPBIX CUTyaLUsiX
TpYU  MCIO/b30BaHMK Oubmotekn RubiRobotLib MoxkeT moTpe6oBaThCcsi [OHACTPOMKA Cpe/ibl
Lazarus u mab/0Ha IpOeKTa, YTo MoAPOOHO OMKMCAHO B Haua/IbHBIX KOMMEHTApUsIX I11a0/IoHa.

bubmoreka RubiRobotLib mmpoko ncrons3yeT tin Variant fij1s napameTpoB/pe3y/bTaToB BbI30Ba
(GyHKUMH ¥ MeTOZOB KiaccoB. [Ipy KOMOWISILMM TPOrpaMMbl C MCIO/Ib30BaHUEM IOC/TIeAHUX
Bepcuii FreePascal mpeobpa3oBaHue u3 Tura Variant B ipyrve THMbI U 00paTHO MOXKET MOPOAUTH
MHOTOYMC/IeHHbIe TIPeAYTIPEXKAeHus, KOTopble (haKTMUecKM He HeCyT I0le3HOW HHQopMalyu
MPOrPaMMMUCTY, HO 3aCOpSIIOT BbIBOZ. [Iyis1 OJIOKMPOBaHWS TaKWUX COOOIEHUN pPeKOMEHAYeTCs
ucrosnb3oBath AupektuBy {SWARN 6058 off} B Hauase rporpaMmbi/mMopysisi, 1100 MCIOMb30BaTh
nofK/MouaeMelii daiin rubiro.inc u3 cocraBa 6HOMMOTEKH C 3apaHee TOATOTOBJEHHBIM HaboOpoM
[VPEKTUB KOMITU/ISITOpPa U MaKpOCOB.
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Konduryparusi kpocckommusisitopa FreePascal mo ymomuanuio obecrieuriBaeT MHHUMU3AIUIO
obbema ucrosHsseMoro Qaiina. 3To caenaHo [/ yBeJueHrs CKOPOCTH KomupoBaHusi Ha EV3 u
3anycka mporpamMmbl. OfHako B Tiporjecce pa3paboTKM MoKeT TIOTpeOOBaThbCs TIOMydYaTh
1o7ipoOHY0 MH(GOPMALHMIO O BO3HUKAKOLIUX OIIMOKaxX. [/ 3TOro MOXKHO 1epeiaBaTb KOMITU/ISITOPY
WIH YTHWINTE ev3 OMLUI0 -gl, MO3BOJISIOIIYIO MPU BOSHUKHOBEHUH OILIMOKHU BLIBOAWUTH UMs daiia,
(dyHKIMW/Tpo1ielypbl U HOMep CTPOKH, TAe OHa Tpowu3oiiia. Haripumep, mporpamma snsNXTT.pp
JJIsT CBOel paboThl TpebyeT HanMuve MOAK/IIOUeHHOro K pobory gatuvka-KHomkd NXT. B ero
OTCYTCTBUM TIPOrpPaMMa aBapUKHO 3aBepIIUT paboTy C BBIBOJOM COBEpIIEHHO HEMH(OPMAaTHBHOTO

COOOI1[eHHSI, COTTPOBOXK/JAEMOT0 3BYKOBBIM CHTHAJIOM:
ev3fpccprun snsNXTT.pp

EAccessViolation: Access violation
$0004EB2C
$0004CE14
$00022670
$00008D90

Vcronp3oBaHMe oniuu -gl fact 6osiee MHPOPMAaTHUBHBIN pe3ysIbTaT, KOTOPBIH TIO3BOJIUT OTPEeeUTh

CTPOKY, T7ie MPOM30I1lia OuroKa:
ev3fpccprun -gl snsNXTT.pp

EAccessViolation: Access violation
$000505D4
$0004E8BC
$00024118
$00008D90 main, 1ine 16 of snsNXTT.pp

Takke, MOXKHO TIOJTHOCTBIO TIEPEKOMIMJIUPOBAThL BCE WCIIO/b3yeMble TPOTPaMMOM  MOAY/IH
Oubmioreky, 70OaBUB OMLMIO -B, UTO MO3BOJIUT MCC/IEAOBaThH BeCh HabOOpP BBHI3OBOB IPOLIEAYD U
(yHKIMM, KOTOpBLIH TpyBen K omrOKe. OJHAKO 3TO Ba)XKHO, B OCHOBHOM, /ISl pa3pabOTUYMKOB
OubmoTeKH.

YKa3aHHble OMLMM MOXKHO pa3MeCTUTb Ha TOCTOSIHHOW OCHOBe B KOH(UrypaLMOHHOM (aiine
FreePascal, mbo yka3are B HacTpoiikax npoekTa Lazarus.

UHuyunannsaumsa 6u6IMoTEKU

JTrob6asi RR-riporpamma Jjo/kHa MOAK/IOUMTE Moayau cthreads v uev3 HanpsiMyro UM C TIOMOILBIO
Makpoca rubiroBase/rubiroAll u mnepBeIM [felicTBMeM BbI3BaTh MpOLEJypy WHHULIMAIU3aL[UU
6ubmmoreku ev3init(). VickroueHreM sIBISIeTCSl CUTYaLMs1, KOT/Ia TTPOTPaMMUCT U3MeHsIeT 3HaueHUst
HEeKOTOPBIX 0a30BBIX IMePeMEHHBIX /TSI TOHKON HaCTPOWKM BO3MOYKHOCTeH OMO/TMOTEeKH, TIOC/Ie Yero
BbI3bIBaeT ev3init(). be3 ripegBapuTeibHOrO Bhi3oBa ev3init() 60IBIIMHCTBO 0OpalljeHuH K Klaccam,
obbekTaM U GYHKIUSAM OubMMoTeku OyzeT 3aBepliaThCs OLIMOKOM C aBapUWHBIM OCTAaHOBOM
nporpaMmbl. LIITaTHBIM HAaOOp MaHUMY/ISLUKA TIPU WHULIMAIU3ALUY TIOZpa3yMeBaeT CO3/laHue BCex
HEoOXOUMBIX 00BbEKTOB OMO/MOTEKH, TIOJK/IIOUeHHEe K arfapaTHbIM YCTPOMCTBaM, CrieriuduuHast
HacTpoilika 06pabOTKM MCK/IIOUMTENbHBIX cuTyauui u curHanoB OC Linux. B 3aBucumocTd OT
criocoba BbI30Ba, ev3init MOXKeT MPOBECTH Psifi AOTIOTHUTETbHBIX MaHUTTYJISLIAN.

I[Mpouenypa ev3init ormcaHa B uev3.pp CaegyOMM 00pa3om:
procedure ev3Init();
procedure ev3Init(signal:string);
procedure ev3Init(links:array of const);
procedure ev3Init(signal:string; links:array of const);
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[TepBBIii BapWaHT TIPOLeAYypPbl MHULIMAIU3HUPYET OHOMHoTeKy 6e3 Kakux-mmbo [JOTOTHUTeTBHBIX
MaHUIYJISALNN.

Broport BapuaHT TMo03BO/IseT IIpU CTapTe IIPOrpaMMbl  [POWrpaTb 3BYKOBOM  CHIHaJ,
3aKOJMpOBaHHbIM B CTpoKe signal. Mozaynb uev3 COZEp)KUT 5 KOHCTAHTHBIX CTPOK C MMeHaMH
signall, ..., signal5, ¢ 3akoAMPOBAaHHBIMH KOPOTKMMH 3BYKOBBIMH KOMITO3ULIMSIMU. JIro0asi U3 3THX
CTPOK KOTOPBIX MOKeT ObITh TiepejjaHa B ev3init. Harpumep:
begin

ev3dinit(signal4d);

eHd .

TpeTuil BapuaHT iaeT BO3MOXXHOCTb 3aKpPeIUTh 3a OT/e/IbHbIMU [TOPTaMU KOHKPETHbIe YCTPOMCTBA
Y BBITIOJIHUTh MX PEWHULIMANN3ALIMI0, eC/TM OHU T0 KaKUM-THM00 TIpUYMHaM He OOHapy’>KeHbl WU
HEeBEePHO WHUI[MA/TM3UPOBaHbI. JJaHHas BO3MOXKHOCTh 0COOEHHO aKTyajlbHa Ha POOOTOTEXHUYECKUX
COPEeBHOBaHMUSIX, TPABUIa KOTOPBIX MOTYT 3arpeliarh Jito0ble MaHUTYJISLUN C POOOTOM T0C/Ie ero
BK/IIOUEHUS] 110 OKOHUaHUM KapaHTWHa (Hanpumep - mnpaswia WRO u RRO). Opnako mnpu
BKJTFOUEHUM POOOTa CyIl[eCTBYeT BePOSITHOCTh HEKOPPEKTHOTO OTpe/ie/ieHHsI OT/e/TbHBIX JaTUYMKOB U
Asurareneid. I1py HeBO3MOKHOCTU MPOrpaMMHOM WY anmnapaTHOW peMHULManv3alyy (HarnpuMep -
OTK/TFOUEHWEM U TIOBTOPHBIM TIOZK/IFOUeHHEM YCTPOUMCTB), poOOT MPAaKTUYeCKH TapaHTHUPOBAHO He
CMOXKeT pellWTh IOCTaB/IeHHbIe Iepesi HUM 3a/jaud, UTo IpHUBeeT K MOPaKeHWI0 KOMaH/bl B
TeKyIllel TOTbITKe.
B wmaccuB links mpouiegyp ev3init Jo/mKHO OBITH TepejlaHO TIPOM3BOJILHOE KOIMUECTBO Tiap
UIeHTU(UKATOPOB MOPT-yCTpoicTBO. Hampumep:
begin

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

eHd .

B mpuBeneHHOM TmipuMepe 3a moptoM 1 (UKCUpyeTCs IIBETOBOM JATUMK, 3a TOPTOM 3 -
Y/IBTPa3BYKOBOM, 3a MopToM D - cpefiHuii MOTOP, 3a IOPTOM A - OOJIBIIION MOTOD.

Ecmu npu  wHMImanu3anmy  OUOMMOTeKW OOHApy)KWUBaeTCs, UTO TepelaHHbIi Habop He
COOTBETCTBYeT TeKyll[eMy Habopy TOAK/IFOUeHHH, Tipolieaypa ev3init BRIBOAUT Ha auciied EV3
uHpopMaIMio 00 OmMOKe W TBITAeTCS pPeUHUIMATM3UPOBATh HEKOPPEKTHBbIE YCTPOMCTBA,
COTIPOBOXK/Iasi TIPOIIeCC 3BYKOBBIMM CUTHAsiaMu. [TOTMBITKY PEUHUIIMAIM3ALMN OyyT MPOJO/KAThCS
JI0 Tex TIop, TIOKAa BCe yYCTPOWCTBA He OyAyT KOPPEKTHO OTIpe/iesieHbl, JTUO0 [0 MPUHYIUTETHbHON
OCTaHOBKH MPOTPAMMBI.

B Tabuiie HUKe MPUBOJUTCS HAOOP KOPPEKTHBIX UI€HTU(HHUKATOPOB /I/Ist BCEX TIOPTOB U YCTPOWCTB
6ubmmoreku Bepcuu 0.2.1 ¥ Bbillie (PETUCTP CMMBOJIOB HEBa)KEH, CUMBOJIbI PYCCKOTO asidaBuTa - B
KoaupoBKe utf8):

[TopT WM yCTPOMCTBO KoppekTHbie uieHTU(hHKaTOpbI
[Topt 1 1'1""in1" 'port1’
[Topt 2 2 '2"'in2" 'port2'
ITopt 3 3 '3"'in3' 'port3’
ITopt 4 4'4"'in4' 'port4'
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[Topt A 5'A''outA' 'portA’
ITopT B 6 'B' 'outB' 'portB'
[Topt C 7 'C" 'outC' 'portC'
[Topt D 8 'D' 'outD' 'portD’

YnbTpa3ByKoBOM AaTuuK pacctosiHus EV3

'ev3ultra’ 'ultra’' 'ynsrpa’

Hartuuk rupockornia EV3

'ev3gyro' 'gyro' Tupo'

[Hatuuk npera/csera EV3

'ev3color’ 'color' 'iseT’

Haruuk-kHonka EV3

'ev3touch’ 'touch' 'kuomka'

WudpakpacHslii gatuvk EV3

'ev3infra’ 'infra’ 'ungpa’

Hartuuk-kHonKa NXT

'nxttouch' 'ntouch’ 'HkHOIKA'

CaetoBoii gaTunk NXT

'nxtlight' 'nlight' 'HcBeT'

bonbiioii motop EV3

'ev3motor’ 'Imotor' 'largemotor’ '60sb1110i'

1

'ev3dmmotor’ 'mmotor' 'mediummotor’ 'cpegHuii

Cpennuii Mmotop EV3

YeTBepThiii BapUaHT MHUIMA/IHA3ALIUM SIBISIETCS KOMOUHaLMel ABYX MpebIAyIInX.

PeXXuMbl cTapTa nporpaMmbi.

CymectByer 3 pexxuMma 3amycka RR-mporpaMmbel, KOTOpble KOHTPOJIMPYIOTCS Habopom
repeMeHHbIX, KOHCTAaHT Y TUIMOB JaHHbIX B mogy/ne uev3. KomoBble mmeHa pexXuMoB: "Tepoit”
(koHcTraHTa rtHero), "T'paxxaanuH" (koHcTaHTa rrPatrial) u "3nogeli" (koHcTaHTa rrHostile).

Pexxum "Tepoii" ucrosib3yeTcs Mo yMosidaHui0. B 3Tom pexume crapryromjasi RR-miporpamma
NIPUHYJWUTELHO 3aBepiaeT paboTy paHee 3amyileHHbIX RR-mporpamm B pexxumax "Tepoit” u
"3nopei", a Takke uHbopmupyer RR-miporpammel B pexkume "T'pakzaHUH" 0 CBOeM 3arycke. ITO
TI03BOJIsieT 3a0/I0KMPOBaTh BO3MOKHOCTh OJHOBPEMEHHOTO BBITIO/IHEHHS OT/e/TbHbIX RR-Tiporpamm.
[yis KOpPpeKTHOTO WCTIO/HeHUs1 OOJBIIMHCTBA TIPOTPAMM AOCTaTOYHO WCII0/Ib30BaTh JJaHHbBIN
PEXUM.

B pexxume "T'pakgaHuH" crapryronjas RR-mporpaMMa mpuHyguTenbHO 3aBepinaeTr paboTy paHee
3anyijeHHbIX RR-riporpamm B pexxume "3nogeii”, a Takke uH(opmupyeT RR-mporpammbl B
pexxumax "Tepoit" u "I'paxgaHuH"' O CBOeM 3amycKe. JTOT DPEXHUM TI03BO/ISIET 00€eCeuuTh
OZHOBpPeMeHHOe BbIroyiHeHWe OosbiiuHCTBa RR-mporpamm. [JaHHBIM peXUM HCIONMb3YeTCs
Haripumep, ripu pabore RR-mporpaMmebl aHanM3aTopa MOPTOB, M MO3BOJISIET 3alyCKaTh aHA/IN3aToOp
TIOPTOB OJHOBPeMeHHO ¢ RR-mporpammoti, pelarorieii OCHOBHYIO 3a/ady.

B pexkume "3mogeit" crapryroijas RR-miporpaMma NMpUHYIUTENIBHO 3aBepiiiaeT paboTy Bcex paHee
3anyujeHHbIX RR-mporpamm. OTOT peXXWM MO3BOJIsSIeT TapaHTUPOBaTh Ha/Muve TOJbKO OJHOMU
BhIMO/HSItOIIeNcsi RR-mporpaMmbl B KaXKplik MOMEHT BpeMeHH. MokeT ObITb TiO/ne3eH /st
rapaHTMPOBAaHHOIO 3aBepLLIeHUs BCeX BbINOMHAIMXCS RR-miporpamm.
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Tekyimil pe>kuM XpaHUTCs B TiepeMeHHoM defaultSelfStatus moaysnist uev3 U MokeT OBITH U3MEHEH
[0 BbI30Ba ev3init(), Harpumep:
begin

defaultSelfStatus:=rrPatrial;

ev3init();

eHd .

CTtapt nporpamMmmbl.

BusyanbHo, mepexos B pabounii pexxum RR-miporpammbl oripefiensieTcsi TIO JKeNTOMY LIBETY
LIBETOMH/IMKAaTOpPOB O/10Ka.

Craprt nporpamMmbl B ssh-ceccuy 3aHMMaeT MeHee CEeKYH/IbI, HO Ta-Ke camasi IporpaMma CTapTyeT
yepe3 BrickMan B Teuenuu 3-5 cekyHz. UToObl m30eXaTb 3THX TOTeph Ha POOOTOTEXHHUECKHX
COpEeBHOBaHMsIX, PEKOMEH/[yeTCsl B Hauasie TIPOrpaMMbl YCTaHAB/MBAaTh O’KU/JaHHe Ha)KaTHsT KHOTIKU
OnoKa WM BHeIIHeld KHOTIKM M 3allyCKaTb poO0Ta Ha BBITIO/IHEHHWE KOHKYPCHOTO 3a/jaHusi He
3aIyCKOM MPOrpaMMBl, @ Ha’KaTHeM KHOTIKH.

Cnenyer yuuthiBaTh, uTO B TnpouBKe ev3dev-stretch BrickMan 3amyckaeT nporpaMmsel C
TIOBBIILIEHHBIM TIPUOPUTETOM MCIIO/IHEHHs, B TO Bpems Kak B ssh-ceccuu ucnomnb3yeTcs
HOpMaJ/IbHbIM NpUopuTeT. IloTeHIManbHO 3TO MOXKeT NPUBECTU K Pa3/IMuuI0 B NIOBeJleHUU OJHOU U
TOM-)Ke TIPOTrPaMMBbl, 3aIyIleHHOM pa3/TuYHBIMH CIIOCO0aMu.

[Mepemennass LedsOnStartup mopynis uev3 T03BOJIsieT OTK/IIOUWThH LIBETOBYIO WHAUWKALIUIO TIPU
crapte RR-nporpammsl. [1n1s1 aToro LedsOnStartup ciieyeT rprucBouTh 3HaueHue false 10 BbI3oBa
ev3init(). 3To MoXXeT OBITH TIO/IE3HBIM TIPU OIHOBPEMEHHOU paboTe Heckonbkux RR-mporpamm Ha
EV3.

Haunnas c Bepcun 0.2.1 6ubmmoTeku, mporpaMMa B COCTOSIHUM CaMOCTOSITENIbHO PeCTapToBaTh
JAaTYNKU YU MOTOPBI, KOTOpPble He ObLTM KOPPEKTHO WHHWI[MA/IW3MPOBaHbl NP CTapTe pobora. B
IITaTHOM CUTyallMd T[I0Tepb BpeMeHWM Ha YyKa3aHHble [JeNCTBUSI HeT, OJHAaKoO B Cjyuyae
HEoOXOJUMOCTH pecTapTa BHEIIHUX YCTPOMCTB, pOOOT MOXKET TMOTPaTUTh [0 5 IOTIOHUTETbLHBIX
CeKyH/l Ha yKa3aHHble fieficTBus. B /oboM ciiyuae, Takue riotepu Oosiee IrperoyTHTe/bHBI, YeM
HeBBITIO/IHEHKe TI0CTaB/IeHHOU 3a/1auu.

LLiTaTHOe 1 NPUHYAUTENbHOE 3aBepllueHne padoTbl
nporpamMmbil.

ITpn HeoOxogumocTH, mobass mporpamMma Ha 0a3ze 6uOmMorekn RubiRobotLib moxer ObITH
TIPUHYAUTE/IbHO OCTAHOBJIEHA JJ/IUTe/IbHbIM HakaTheM Ha KHONKy BACK. OTo BepHO Kak Tipu
3amycke Ha 0O0Ke yepe3 meHekep OsioKa - mporpammy BrickMan, Tak u, HaunHas ¢ Bepcuu 0.2.1
OuOMOTEKH, TIpU 3arycke mporpamMmbl B ssh-ceccuu. B mocienHeM ciyyae MNpUHYIUTETbHAs
OCTAaHOBKA TMPOUCXOJWUT TakKe TMPH 3aKpbITUM OKHAa TepMHMHana c ssh-ceccuelt, HakaTuu
koMmbuHatmii "Ctrl-C" wiu "Ctrl-\". B HoBo#i Bepcuu mipommBky ev3dev-stretch ocTaHoBKa
TporpaMMhbl TIpu 3arnycke ee uepe3 BrickMan mpoucxoguT HeMeAjieHHO 0 Ha)KaTHH0 Ha KHOMKY
BACK, uro 3arpyaHsieT 00pabOTKy /JaHHOW KHOMKHM B Tiporpamme. B oktsiope 2018 roga aBTOp
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niporpaMMbl BrickMan uicripaBun iaHHyt0 TIpo6siemy, BBe/isi B KOHGUTypalMoHHbIN (aiin BrickMan
pornonauTenbHbIN apameTp delay (https://github.com/ev3dev/ev3dev/issues/1162).

[Tpu ITaTHOM 3aBepIiieHUH PabOTHI TPOTPAMMBI IaATUMKH U MOTOPBI, a TAKXKe Bce nmogcucteMsl EV3
TIPUBOJATCS B COCTOsSIHME TIO yMO/YaHWIO. B mogaBsstoiieM  OONBIIMHCTBE — C/TyyaeB
TIPUHYAWUTE/LHON OCTAaHOBKY W/IM BO3HHUKHOBEHHS IPOTPAMMHBIX MCK/TFOUeHH OMO/IMOTeKa Takke
npuBoguT EV3 B cocrosHue 1o ymonyanuto. OfHAaKo, ec/v MpepbiBaHUe INPOrpamMMbl 10 KaKUM-
b0 mpuuMHaM He ObUIO 00OpaboTaHo OMOMMOTEKOM (HarpuMep - TOy4YeHHEe TPOrpamMMOi
HernepexBaTbiBaemoro curHana SIGKILL, Bo3HMKHOBeHME armnapaTHbIX WK HenpeayCMOTPEeHHbIX
OMOMOTEKOM TPOrpaMMHBIX OIMMOOK), BO3MOXKHBI CUTyallud, Korja po0OT, B OTCYTCTBHH
MpOrpaMMbl, TPOJO/DKAeT BBIMOMHAThL 3amMylljeHHble [POrpaMMOM B aCHMHXDOHHOM peXuMme
JeliCTBUSL ¥ COXPaHsIeT HeIlITaTHOe COCTOsIHYE [JaTYMKOB, [IBETOMH/MKaLWK O/10Ka U T. . Hanpumep,
MOTOpPbI MOTYT MPOJO/DKATh BpallleHWe, 3BYKOBOM (paill - TPOWIPBIBATbCS, LIBETOMHAMKATOPBI
ropeTh >KeJITbIM LBETOM U T. .

[TpocTeiiiliee pellieHWe AAHHOW TIPOOIEMBI - 3aMyCTUTh /000N TIpUMEp W3 cocTaBa OMOIMOTEKH
RubiRobotLib 1 HemMeieHHO ero ripepBaTh LITaTHBIMU CPeJCTBaMHU.

bonee sdhdekTHBHOE pellieHWe - KCIOb30BaTh mnporpammy ITKill.pp (umctunemuyk) u3 Habopa
npuMepoB 6ubmioreku RubiRobotLib:

FapaHTMpoBaHHOEe 3aBeplieHne BCEeX 3anyleHHbIX
paHee rr-nporpamm (rrKill.pp)

3

{$1i rubiro.inc}

program rrKill;

uses rubiroBase;

begin
defaultSelfStatus:=rrHostile;
ev3init();

end.

Cy1ecTtBytoT U Oosiee KapAWHabHbIE CIIOCOOBI: (hHM3UUYeCKOe OTK/IHOUeHHe BHEIHUX YCTPOWMCTB,
BBIK/TIFOUeHHe 0/I0Ka, U3bITHE aKKyMYJ/ISTOPA.

Moaynu 6uGnuoTeKkn

Mopynu 61ub1MoTeKr MOXKHO yC/IOBHO pasfieluTh Ha 3 UacTu:

1. Ba3oBblii Moy/1b uev3.

CoaepxuT GYHKLUIO WHUIManu3aluu 6ubmvotekn ev3Init, ocHoBHOU kimacc TEv3, o0bekT ev3,
Cpe/icTBa yIpaB/eHUs peXuMaMu cTapTa RR-mporpamMmbl, HeCKOIBKO MakpooOIpefie/leHu W,
HauvHasg c Bepcuu 0.2.5 OUOMMOTEKM - TOAAB/sAOLee YWCAO0 0a30BbIX THUIOB, KOHCTaHT MU
niepeMeHHbIX, (PyHKLMI 1 TIpOLelypP, UCII0Ib3yeMbIX B O1OoTeKe.

2. Moay/u noaiep)KKH 0CHOBHBIX Bo3Mo)kHocTel EV3.

Mopynb Omnucanue

rubiroScreen [Toppmeprxka gucriies EV3
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Mopyab Onucanue
rubiroSound [Moamep>kka ayaro-cuctembl EV3
rubiroLeds [Toagep>kka 1jBeTOBOM MHAUKaLMKU EV 3
rubiroButtons [Topmeprxkka kHoMoK EV3
rubiroMotors [Mopneps>kka aApurareneit EV3
rubiroSensors [Toppmeprxkka gatunkoB EV3
rubiroBattery ITonnepykka uctounuka nuranus EV3
rubiroParallel [Moapep>kka napasienu3aluu Koja

3. Bcnomorare/ibHbIe MOAYJ/IA

Mopynab Onucanue

uev3devices HuskoypoBHeBast ToAAepKKa TO/IK/TF0YaeMbIX
YCTPOWMCTB.

uev3sysfs HuskoypoBHeBoe uTeHMe-3alMChb JaHHbIX [ Sysfs-
(hatinos

uev3fb, uev3freetype, uev3ftfont, Hu3koypoBHeBasi Tiofiep>kKa JUCTIIes

uev3image

uev3func HwuskoypoBHeBbIe DyHKLMK OUOTHMOTEKH

fontEnMono.pp, fontEnSans.pp, [Topzepskka BCTpauBaeMbIX LLIPU(PTOB.

fontEnSerif.pp, fontRuMono.pp,

fontRuSans.pp, fontRuSerif.pp,

fontstore.pp, pseudolresources

Hauunas ¢ Bepcuu 0.

2.5 6ubnuoTeku, MpOrpaMMHUCTY He TpeOyeTcsl MOJK/FoUaTh BCIIOMOTraTe IbHbIe

MOZy/i, T.K. OCHOBHAs 4YaCTh 0Aa30BbIX THIIOB J[IaHHBIX, KOHCTAHT, TNEpeMEeHHbIX, (DYHKIMHA U
TipoLieiyp TNepeHeceHa B MoAy/b uev3. VICKitoueHHs W3 3TOTO MpaBW/a PeJKU W KaKbIM Takou
C/ly4all OMUChIBAeTCs B IOKYM@HTALUU OT/Ie/TbHO.

MepekomMnunauna moaynein 6UGNNOTEKN

[TepeKOMITUISILIUSL MOZy/Iel OMOTMOTEKH MOXKET OBITh TOJIe3HOUM MPU U3MEHEHUM HCXOJHOTO KOJa
OubMOTEKH, TIPY CMEHe BEPCHUU KOMITWISTOPA U T. M. [1epeKOMIUISIINS TTPOU3BOAUTCS 3aIyCKOM
ckpunrta makeall.sh, pacrionokenHoro B Karasnore mozysneit 6u0/IMOTEKH.

[Mogxntouaemelid (aiin uev3defines.inc cofep)XUT HeCKOIBKO TIOMe3HbIX MaKpoompe/eneHnH,
M3MeHeHHe COCTOSIHUSI KOTOPbIX BCTYIIUT B CWIYy TIOC/e TIepeKOMITAISLMKA  OUb/IMoTeKH.
PaccMoTpyM HeKOTOpble U3 HUX:

MakpoonpegeneHue

OonucaHune

EV3DisplayUse
(oTKM4YeHo o
YMO/I4aHMi0)

Onpefenset, 6ygeT-nuM  MoAynb MOAAEpPXKWM gucnness rubiroScreen
MoAgK/YaTbCS aBTOMATWYECKU. Mogynb [OCTATOYHO TPOMO3AKUA, U
€ro OTK/4YeHWe MOo3BOMAeT 3HauyuTenbHo (40 2-X pa3) CoKpaTuTb
pa3mep wucnonHsiemoro daina nporpaMM, KOTOpble He UCMNoMb3yKT
avcnnein EV3. EcAuM  Mogy/sb  OTK/OMEH, TO BO3MOXHblE  OWWMGKMU
UHUUManu3aumm ycTpoicTB 6yayT BbBOAUTHCA B CTaHAAPTHLIA MOTOK
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ownbok. Ecnum wmogynb  nNoagKNw4veH, TO Te-xe owubkm  oyayT
BbIBOAUTBLCS Ha rpaduyeckuini gucnnei.

EV3SoundUse
(BK/OYEHO NO
YMO/I4aHMio)

OnpepgenseT, OygeT-nn  aypamo-moAaynb rubiroSound nogknwyvaTbecs
aBTOMaTuyeckn. Ecnm  mogynb  OTK/WYEH, TO CUrHaAusaums o
BO3MOXHbIX ~ OWMOGKaxX WIW  CWUrHanbl  cTapTa nporpammsl  6yayT
peann3oBaHbl  MNPsAMbIM  BbI3OBOM  BHEWHERW  ayAno-MNporpamvmb. B
NPOTUBHOM criydae, pf[NAa Tex-Xxe Luenei 6yaeT UCNoNb30BaH 0O0LEKT
ev3sound mogyns rubiroSound.

EV3LedsUse
(BKNKOYEHO MO
YMO/I4aHMI0)

Onpegenser, éygeT-nm  Moaynb  UBETOUHAMKauMn rubirolLeds
nogKN4yaTbCsA aBToOMaTUYEeCKU. ECAM Mogynb OTK/KYEH, TO OQYHKLUK
oxugaHma He OyayT curHanmsvposaTb O ¢akTe CBOell paboTe
MUraHWEM UBETOUHAMKATOPOB. ECAM npu 3TOM MOAY/Nb HE NOAKNYUTb
M B OCHOBHOIW Nporpavme, UBeTOUHAMKAUMUA 3anyweHHoli RR-nporpammb
Takxe 6yaeT MOMIHOCTbK OTCYTCTBOBATh.

EV3ButtonsUse
(BKNWOYEHO MO
YMO/I4aHMio)

OnpepenseT, O6ygeT-nn MogyAb NOLAEPXKU KHOMOK rubiroButtons
noaknwyaTtbCcd aBToOMaTuyecku. Ecnm mopynb OTK/WYEH, TO Mporpavva
He OypeT 3aBepwaTb CBOW paboTy MNpuM AIUTENbHOM HaXaTuU KaaBuwu
BACK.

OTCyTCTBHME aBTOMATHUeCKOrO TMOAK/IIOUeHUs] He 3arpelljaeT TPUHYAWTEIbHOTO TMOAK/IIOUeHUs
yKa3aHHbBIX MO/y/ieli B OCHOBHOM MpOrpaMMe.

OCOOEeHHOCTHU KJ1acCOB OMONMNOTEeKU

Oco6eHHOCTBI0 KTacCOB OMOMMOTEKH SIB/SIETCS TO, UTO OOMBLUIMHCTBO METOOB B KauecCTBe
pe3ysbTarta BO3BpalljaeT CChIIKY Ha TeKyL[Ud OOBEKT. DTO TII03BOMSET OCYIIeCTBIATh
TI0C/Ie/IOBaTe/IbHBIN BbI30B METO/[0B 00beKTa Oe3 MOBTOPHOTO yKa3aHusi o0bekTa. Harpumep:

{$i rubiro.inc}
uses rubiroBase,

rubiroMotors;

var LM: TEv3LargeMotor;

begin
ev3init();

LM:=TEv3LargeMotor.Create,

LM.setHowStop('cTon').run(100).wait();

end.

[pyroii 0coOEHHOCTBIO SIB/SIETCS] WCIO/Ib30BaHMe TUMA variant jyist OOJbLIMHCTBA NTapaMeTPOB U
TIOBCeMeCTHasl Meperpyska MeTOZ0B K/IacCOB. DTO TO3BO/seT MCIO/Ib30BaTb OJHO U TO-)Ke UMs
MeTo/la, HO C pa3HbIMM TUIaMU M KOJMUYECTBOM I1apaMeTpoB, UTO (haKTUUeCKU NpHOIKaeT
BO3MOXHOCTA OHMO/MMOTEKM K BO3MOXKHOCTSIM HWHTEPIIPETHPYEMBIX SI3bIKOB C JIUHAMHYECKOM

TUMNU3aLUel.

MpeponpepeneHHble 0G0 HEKTDI

[TpenoripesiesieHHble OOBEKTHI CO3JAIOTCS BBI3OBOM mpoleaypbl ev3init() w3 moxayns uev3.
Hanbosiee Ba)kKHbIe U3 HUX TIEPEUHC/IEHBI B TaO/IUIe HUXKE:

33



IMpoext RubiRobot, Bepcust 0.2.7 ot ???

O0BeKT

Knacc

Mopyib Kparkoe onucanue

ev3

TEv3

uev3 MoskeT WCIONB30BaTbCA M1 OXKHUAAHUS BO3HUKHOBEHHUS
cobbITMii Ha [pyrux oObekrax. IlogmepxuBaer g0 10
TalimepoB. [IpUKIagHBIM TIPOrPaMMHUCTOM TMIPUMEHSIeTCST B
OCHOBHOM /I/Is yTIpaBjieHUsl TaiiMepamu. HeobGxoauMocTh B

CO3jaHNH APYTUX IK3eMIUIAPOB OTCYTCTBYET.

ev3buttons

TEv3Buttons

rubiroButtons | ObecrieunBaer 06paboTky KkHomok EV3. Wcnonmb3yercs
MOBCeMeCTHO. HeoOXoguMoCTb B CO37j@aHUM  [IPYTUX
9K3eMIUISIPOB OTCYTCTBYeT.

ev3leds

TEv3Leds

rubiroLeds Ob6ecrieurBaet 00paboTKy  IIBeTOMH/MKALIH EV3.
HWcnonb3yercsi moBcemecTHO. HeoOxoAMMOCTh B CO37aHUU

JPYTHX 9K3eMIUISPOB OTCYTCTBYET.

ev3screen

TEv3Screen

rubiroScreen | Ob6ecrieunBaeT 06paboTky mucruies EV3 B rpaduueckom
pexxuMe. Vcrone3yercss moBcemecTHo. HeobxoguMmocTs B

CO34aHNH APYTUX IK3eMIUIAPOB OTCYTCTBYET.

ev3sound

TEv3Sound

rubiroSound |O6ecrneuniBaeT NOAAEPKKY ayauo EV3. Hcnons3yercs
noBcemectHo. HeoOxomumMocThb B CO3JaHUM  JIPYTUX

3K3eMIUIAPOB OTCYTCTBYeT.

ev3battery

TEv3Battery

rubiroBattery | ObecrieunBaeT MOAJEPKKY MWCTOUHMKA mNWTaHWs  EV3.
HWcnonb3yercs: peiko. HeobX0qUMOCTh B CO3[AHUM [[PYTUX

3K3eMIUISIPOB OTCYTCTBYeT.

ev3DeviceFactory

TEv3DeviceFactory | uev3devices

®abpuka ycrpoicTtB. OOecrieurBaeT — WHWL[MAIM3AL{HEO
YCTPOMCTB M XPaHUT HA0Op TMOAK/IIOUEHHBIX YCTPOWCTB.
ABTOMaTHyeCcKU 00HOBIsIETCS: rpu TIOTIBITKE
WHUIMAIM3UPOBAaTh HOBOE YCTPOWMCTBO, TIPU  TIOTIBITKE
obpallieHuss K OTK/IFOUEHHOMY YCTpOHCTBY. B mocnenHem
C/lydae OCYUIECTB/ISIET HECKOJBKO TMOMBITOK OOHOBIEHUSI CO
3BYKOBOM U LIBETOBOW WHVKalel. AKTUBHO MCIO/b3YeTCs
JUIs BHYTPEHHUX 1iesield, HeoOXOIUMOCTD /10CTyIIa K OObeKTy
V3BHe BO3HHKaeT KpaiiHe pefiKo.

Knaccbl nogknoyaeMbix yCTpOﬁCTB

Knacc

Mopynnb

Kparkoe onucanue

TEv3InfraSensor

rubiroSensors

Wudpaxpacueii gatumk (ko 45509). Tlo3BosisieT ompenesnsTe pacCToOsHUE [0
nipensiTcTBYs (10 iprMepHO 70 cM), HarpaBJieHre ¥ pacCTOsIHKE J10 Masika (KoZ,
45508), Habop Ha)XXaThIX KHOTOK Ha Masike. Oriepaniii Ha Masike TTPOBOJSTCS C
yueToM BEIOPAaHHOTO KaHasia CBSI3U.

TEv3GyroSensor

rubiroSensors

I'upockonueckuii gatuuk (kof 45505). [To3BonsieT omnpeAenuTb CKOPOCTb U
HaripaB/ieHHe TIPU [JBIDKEHHUH B TOPU30HTA/IHOW TJIOCKOCTH, CKOPOCTh U YTOJT
HaKJ/IOHa.

TEv3UltraSensor

rubiroSensors

Ynerpa3BykoBoit gaturk (Kof 45504). [To3BosisieT orpefiensiTh pacCTOSTHUE [0
MNpenAaATCTBUA B MW/IJIMMETPAX, CAHTUMETPaX, MeTpaX; OL€EHMBATb Ha/JIMuHe
IIyMOB OT [JpPYIMX [aTYdKOB; TIO/MyuYaTh JaHHble cpasy, Jub0 OXHUaTh
W3MeHUBLIerocsi 3HadeHus. IIITaTHO TOAJep)KUBaeT PpeXUM IIOCTOSTHHOTO
HeIIpephIBHOIO OIpeie/ieHus] PACCTOSHUSA. DKCIIepUMEHTa/IbHO M0 ep’KUBaeT
DEeXXHUM OJHOPA30BOTO OMpeZie/ieHHs] PAcCTosiHUS (He peKOMeHAyeTcs K
HCITI0/Tb30BaHUI0)

TEv3ColorSensor

rubiroSensors

Hatuvk uBeta/cBeta (koj 45506). Ilogzep)kuvBaeT peXXuUMbl OrpejeneHus
1|BeTa, ompefeneHust cocraBmsaoumx 1Bera (RGB), omnpeseneHusi ypoBHs
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Knacc Mopyib Kparkoe onucanue

OTPA>KEHHOTr'0 CBeTa MW OrpezesieHrss OCBeIeHHOCTH. TTo3BomnsieT ToJ1y4aTb
[AdHHbIE Cpasy, 6o O0XXW/aTh W3MEHUBIIErocda 3Ha4eHUs

TEv3TouchSensor rubiroSensors | latuuk kKacaHusi (ko 45507). Ilo3BosisieT oripefiesuTh TeKylllee COCTOSIHUE
KHOTIKH, TT03BOJISIET OXKU/ATh HAXKaTHsl, OT>KaTHUs U L[eTUKa.

TNXTTouchSensor |rubiroSensors |/[atunk kacanusi (koj 9843). Ilo3BosisieT orpefieMTh TeKylljee COCTOSIHUE
KHOIIKH, TT03BOJISIET OKU/ATh HaXKaTHsl, OT>KaTHs U L[eJTIKa.

TNXTLightSensor rubiroSensors | latuuk cBeta NXT (koz 9844). IToajepkKuBaeT peXXUMbI Orpe/iesieH|s1 YPOBHS
OTPaKeHHOTO CBeTa U OIpeZie/ieHHsl OCBEeI|eHHOCTH.

TEv3MediumMotor |rubiroMotors |Cpeanuit Mmotop (kog, 45503). [To3BossieT 3amyckaTb MOTOpP C OCTAHOBKOM I10
HCTeYeHNH BPeMEeHH, TI0 ZOCTHKeHHIO KOMMuecTBa 060POTOB MM TPaflycoB, a
TakXe 0e3 orpaHuueHuid. JJaeT BO3MOXXHOCTb peBepca. Ilepes 3arycKoM U IpU
3arycke T103BOJIsIeT YKa3aTb CKOPOCTb U OJUH U3 Tpex CIIocoO0B OCTaHOBKH, a
TakXe B J/0O0OW MOMEHT BpeMEHM TONYyYWTb 3TH JaHHble. [l03BosisieT
OIpe/ie/IUTh TeKYIYI0 CKOPOCTh U MO3ULUIO, XKJAaTh OCTAHOBKH MOTOpa.

TEv3LargeMotor rubiroMotors |Bosbiioit Motop (koj 45502). Bo3MOXKHOCTM SKBHBAleHTHBI CpeJHEMY
MOTOPY.
TEv3Rule rubiroMotors | PyneBoe ympaeneHue. Ilo3BosisieT UCIIONb30BaTh OfHOBPEMEHHO —Tapy

6osbIIMX MOTOPOB. I103BOJISIET 3aMyCKaTh MOTOPBI C OXKH/IAHHEM OCTAHOBKH
T0 [JOCTIDKEHHIO KOJIMYeCTBa 00OpPOTOB WM IpafycoB. I103BossieT 3amycKaTh
MOTOpEl 6€3 OX{JaHWs C OCTAaHOBKOM 10 HCTeYeHWH BpeMeHH. [laer
BO3MOXKHOCThL peBepca. Ilepesi 3amyCKOM M TIpU 3allyCKe IO3BOJIsIeT yKasaTb
CKOPOCTh U OJJUH W3 TPeX CIOCOOOB OCTAaHOBKH, a TaKXKe B JIFOOOW MOMEHT
BPEMeHH TOJIyUHTh 3TH JlaHHbIe. [103BOJISET OMpee/IUTh TEKYIIYI0 CKOPOCTh U
TIO3ULIMIO, JKJaTh OCTAaHOBKH MOTODOB.

OO0mue CBOMCTBA K/IaCCOB YCTPOHCTB

Cpeau oOmux st BCeX K/acCOB YCTPOMCTB CBOMCTB Cjie[yeT BBIJIEIUTh JIOTUYeCKOe CBOWCTBO
Connected 1 CBOICTBO Tiepeyrc/IMMoro tTura Port.

CroiictBo Connected siBAsieTCsi YHUBepCaabHBIM CIIOCOOOM oOTpesie/ieH|s] BaJUAHOCTA OOBbeKTa.
OHo BoO3BpaljaeT true TOALKO B C/y4ae, eCTM OObEeKT KOPPEKTHO TIOAK/IIOUeH K aKTUBHOMY B
HaCTOSIII[UA MOMEHT (pU3HUeCKOMY yCTPOMCTBY. Bo BceX oCTanbHBIX C/Iydasix, B TOM UHC/Ie U TPH
Hey/lauHOM UHULIManu3aluu oobekta, Metos Connected Bo3Bpaiijaet false.

CgotictBo Port Bo3BpailiaeT nopT, K KOTOPOMY TMOJK/IF0UEHO (pU3MUeCcKoe YCTPOMCTBO, CBS3aHHOE C
TeKyIUM 00BbeKTOM. IIprBezieHre MOyueHHOTO 3HAUeHHUs K 11eJIOUMC/IEHHOMY TUITy (HarpuMep, C
roMoIbio pyHKumu ord) gaeT uvcio ot 1 10 4 As AaTYMKOB, OT 5 10 8 - s MOTOpoB, 0 - mpu
HEeBa/IUAHOCTH 0OBEKTa.

CpeactBa goctyna K 06beKktam, MeTobl MHULMaNM3aumum
YCTPOWCTB.

HocTtym K 00beKTaM TIOAK/TI0UaeMbIX YCTPOMCTB (MOTOpaM U JlaTUMKaMm, PY/IeBOMY YIIPaBIEHUIO)
peanusyeTcsi ABYMs Crioco0amMu: K/IacCHYeCKUM U (YHKIMOHAIbHBIM. Kaxapili crocob
No/iiep>kKUBaeT T10 /IBa MeTO/Aa MHUL[MAIU3alUU YCTPONCTB - GUKCMPOBAHHBIM U JUHAMUYECKUH.

OOBbeKThl TOJK/IIOYAaeMbIX YCTPOWCTB MOTYT CO3[aBaThbCs, 00pabarhiBaTbCsi W YHUUTOXKATHCS
NpOrpaMMUCTOM  IITaTHBIMKA  (K/IaCCHUeCKHMMHM) Cpe/iCTBaMU  00BEKTHO-OPHEeHTHPOBAHHOTO
nporpaMMypoBaHusl. Kakzaplli KjlacC yCTPOWCTB COZEP)KUT [iBa KOHCTPYKTOpA [Jisl TOAJEP)KKH
(PMKCMPOBAHHOIO M JUHAMAYECKOT0 MeTO/I0B MHULMA/IM3aL{1H.
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dUKCHMPOBAHHBIM MeTO/| TIpeJrionaraeT co3faHue o0beKkTa yCTpoicTBa KOHCTPyKTOpoMm Create
OHUM TMapamMeTpoM (HOMepoM TiopTa). [Ipy 3TOM TIPOM3BOAMTCS TIOMBITKA WHUL[MATU3ALIUU
YCTPOMCTBA M0 yKa3aHHOMY TOpPTY (B C/lyuae HeyJaul KOHCTPYKTOP BepHeT nil).

JIMHaMH4YeCKUH MeTo[] UCTIo/b3yeT KOHCTPYKTOp Create 6e3 rapametpa. IIpy 3TOM TIPOW3BOAUTCS
TIOTIBITKA WHULMA/M3al[iM YCTPOMCTBA 3asiB/IeHHOTO THUIAa Ha JioOoM TopTy (B C/lyyae HeyJauu
KOHCTPYKTOp BepHeT nil). Tlouck ycTpoiicTBa MpPOU3BOAUTCS OT MeHbIIIEro HOMepa MOopTa K
Oonbiemy. Ilpy  HanuuMKM  HECKOJBKUX ~ YCTPOWCTB  TIPUOPUTET  OTJAeTCs paHee  He
VHUILMAIU3UPOBaHHbIM. [IMHaMUUYeCKWi MeTOZ, TT03BOJIsieT WHUI[MAU3UPOBaTh YCTPONUCTBA TO/IBKO
Toc/ie/[oBaTe/ibHO, 0e3 BO3MOXKHOCTH OCTyIa K YCTPOMCTBAM Ha CTapIIMX TOPTax paHee, ueM K
YCTPOMCTBAM Ha MJIQ/IIIINX TTOpPTaX.

B mnipuBeieHHOM HMXKe TIpUMepe MpeAro/araeTcs, 4ro K KOHTPOJIePY MOAK/IOUeHbl 1Ba JaTuhKa-
KHOIIKY, K 1 1 4 topTam.

@UKCUPOBaHHBIM ~ MeTOJ, HWHHULManu3aluu | [JluHaMuueCcKuid MeTof, MHULMaIn3aljui YCTPONCTB
YCTPOMCTB.
{$1i rubiro.inc} {$i rubiro.inc}
uses rubiroBase, rubiroSensors; uses rubiroBase, rubiroSensors;
var ti1, t4: TEv3TouchSensor; var tOne, tTwo: TEv3TouchSensor;
begin begin
ev3Init(); ev3Init();
// ViHMUManusaums paTyumka-KHOMKU // vHUUManulaumsa nepBoro gaTuymka-KHOMKU,
// Ha nepBOM MOpPTYy // no ¢akTy - Ha NepBOM MOPTY
t1:=TEv3TouchSensor.Create(1); tOne:=TEv3TouchSensor.Create;
// wHMUManunsaumsa gaTyuKa- KHOMKK // WHUUMannsaums BTOPOro AaTuyuKa-KHOMKH,
// Ha 4yeTBepTOM MopTy // no ¢akTy - Ha 4YeTBEpPTOM MOpPTYy
t4:=TEv3TouchSensor.Create(4); tTwo:=TEv3TouchSensor.Create;
tl.free; tOne.free;
t4.free; tTwo.free;
end. end.

Cyl1iecTByeT ajibTepHaTUBHbIN ((PyHKIMOHAIBHBIN) CII0CO0 Z0CTyTa K 06beKTaM TMOAK/IF0YaeMbIX
YCTPOMCTB, C TIOMOIIBIO CITeLMaIbHBIX (PYHKLMH, KOTOpble OOBSIB/IEHBI [ Ka)KIOTro Kiacca
ycTpoicTB. DPYHKI[MU aBTOMAaTHUeCKU CO3/Ial0T HeoOXouMble 00beKThI TIpY 1epBoM obpalljeHUH U
BO3BpAIL[AlOT X B KauecTBe pe3ysbrara. Co3zaHHble 00bEeKThl COXPAHSFOTCS B ONIepaTUBHOM MaMsITH
Y TIpY TOCJ/IeAYIONUX o0pallieHHsIX BO3BpAILlaloTCsl 0e3 MOMbITKU MOBTOPHOTO co3fiaHus. Kak u B
K/IaCCMUeCKOM Criocobe, MoJ/iep)KUBAOTC (PMKCUPOBAHHBIA M AWHAMUYECKUHA MeTO/bI CO3JaHHs
o6bekToB. [Tpu pUKCHPOBAaHHOM MeTOZie B COOTBETCTBYHOLLYIO (DYHKLMIO Tlepe/iaeTcsi HOMep TopTa.
TMHaMu4eCcKuid MeTO/| TIpe/IrosiaraeT UCTob30BaHHe "HOMepHBIX' (DYHKI[UM, KOTOPBIX 00bsBIEHO
yeTbIpe /I Ka)K[Oro YCTpPOWCTBa U JBe - JJisg py/jeBoro yrpasneHMd. Kpome storo, (yHKIms
(bMKCHPOBAHHOTO MeTOJia TIPY BBI30Be 0e3 TapaMeTpa sIBSeTCs TCeBJOHMMOM TepBOd (QyHKLU
JVUHaMHUYeckoro MeToza. JJuHamuuecKuit mMeTo[, yHKL[MOHAJIBHOTO Criocoba JocCTyra To3BoJisieT
oOparaTeCsi K yCTPOMCTBaM B JTF000M TOPSsiZIKe.

HauvHas ¢ Bepcuu 0.2.5 6ubmmoTekn (GyHKIMOHAIBHBINA CIIOCOO Takyke MOXKeT OBITh HCITO0/Tb30BaH
JJis1 TIDUBE/IEHUSI THIIA TePeJlaHHOT0 O0BEKTAa W BbIJie/IeHUs 00beKTa U3 3/IeMeHTa KOHCTaHTHOTO
MaccuBa. [l 3TOro OOBEKT WM 3/1eMeHT KOHCTAHTHOTO MacCHBa J0/DKeH ObITh TiepefjaH B
KauecTBe TlapaMeTpa B COOTBETCTBYHOLIYIO (YHKIMIO (00BEKT JO/KeH ObITh KOPPEKTHOTO THMIA, B
NIPOTUBHOM CJlyyae TeHepHpyeTCs WCK/IFOUMTeNbHasi CUTyalus.). Takol 1oAxos peKOMeHAyeTcst
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VICTIO/Ib30BaTh B (DYHKI[USIX C MapaMeTpaMHU-KOHCTAaHTHBIMU MacCCUBaMM, HarpuMmep - B (PyHKLUSX
TrapasiieJIbHOTO MCIIOJTHEHUS KOZia.

Knaccnueckuii ¥ yHKI[MOHA/IBbHBIA CIOCOOBI ZIOCTYTA K OfHUM U TeM-)XKe€ THIIaM YCTPOMCTB He
DPEKOMEHIyeTCsl CMeIlMBaTh B OJHOM rporpamMme. Kpome 3Toro, He peKOMEeHYeTCsl MpY IITaTHOM
criocobe AOCTyTMa CO3aBaTh U UCIIO/B30BaTh Pa3/IMUHble 00BEKThI, CCHUIAIOIIHECS Ha OFHO U TO-XKe
(usnueckoe ycTporicTBo. Ha mporpaMMHOM ypoBHe MOj00HbIe JeMCTBUS He 3arpeleHbl, Tak Kak B
HEKOTOPbIX CHUTYal[siX OHM MOTYT OBITh ONpaBAaHbl (HampuMmep, TPH OTIaZike OUOIHUOTEKH
pa3paboTurkom).

BbI60p K/1accHueCcKoro wiv yHKLMOHAILHOTO criocoba JocTyra K 00beKTaM yCTPOMCTB HaXOUTCS
B KOMIIETEHI[UM TMporpaMmMucTa. KiaccHyeckwid [OCTyN II03BOJISIET CO3/laBaTh W YHUUTOXKATh
00BEeKTBI TI0 Mepe HeoOXOAUMOCTH, 00/a/laeT BBLICOKOW CKOPOCTBIO, TO3BOJSIET HCII0/b30BaTh
HEKOTOpble HU3KOYPOBHEBbIe BO3MOKHOCTH OHOMMOTeKH. DYHKI[MOHATBHBIM CIIOCOO JOCTyMa He
TpebyeT KOHTPO/IS 3a OOBEKTaMH YCTPOKWCTB, He TpeOyeT OOBABIATH IepeMeHHbIe-00bLEeKThI,
aBTOMaTHUECKU YHUUTOXKAeT OOBEKTHI 10 OKOHUaHWU paboThl. B To)ke Bpemsi, (yHKI[MOHATbHBIMN
criocob [0CTyra He TIO3BOJISIeT, HalpuMep, OTKa3aTbCs OT OecriepeboitHOrO pekrMa paboThbI
OMb/MMOTEeKH (CM. HIDKE).

PekoMeH/1yeTCsl BLIOMpATh KIaCCUUeCKU Ccrocob /0CTyra, eC/ii KPUTHUHBIM (PaKTOPOM SIBJISIETCST
CKOPOCTh HCIIO/THeHHUs TTporpamMMbl. PYHKIIMOHAIBHBIN CITOCOO 0CTyIa YBEIMUMBAET CKOPOCTh
pa3pabdoOTKH ITPOrpaMMbI ¥ OTPaXKJaeT OT MHOTHMX OLITHOOK.

B Tabmuiie Hibke TpHBegeH Habop cpeACTB (PYyHKIMOHAIBLHOTO JOCTYIIA K 00beKTaM yCTPOMCTB fJist
BCeX KJIaCCOB OMOIUOTEKU.

Knacc Mopynb DyHKI[UH J0CTyNA K YCTPOHCTBAM

TEv3InfraSensor rubiroSensors | @UKCHPOBaHHBINM JOCTYII TI0 HOMepy TopTa
// Homepa nopToB oT 1 10 4
function ev3Infra(index:integer): TEv3InfraSensor;
[HamM1ueCcKyi JOCTYII 110 TIOPSJKY TOJK/TIOUeHMUSsI.
// icemoruM st ev3Infral
function ev3Infra:TEv3InfraSensor;
// [OCTYTI K TIepBOMY TOJK/II0YEHHOMY YCTPOHCTBY
function ev3Infral:TEv3InfraSensor;
// ROCTYTI K BTOPOMY IOAK/IFOUEHHOMY YCTPOINCTBY
function ev3Infra2:TEv3InfraSensor;
// BOCTYTI K TPeTheMY TOJKITFOUEHHOMY YCTPOUCTBY
function ev3Infra3:TEv3InfraSensor;
// BOCTYII K 4eTBEPTOMY MOAK/IIOUeHHOMY YCTPOMCTBY
function ev3Infra4:TEv3InfraSensor;

TEv3GyroSensor rubiroSensors | @UKCHPOBaHHBINM JOCTYII TI0 HOMepY TopTa
// Homepa nopToB oT 1 10 4
function ev3Gyro(index:integer): TEv3GyroSensor;
JlHamMMuecKyit JOCTYII 110 TIOPSJKY MOJK/TIOUeHMUsI.
// ncepgonuM g ev3Gyrol
function ev3Gyro:TEv3GyroSensor;
// BOCTYTI K IepBOMY MOAK/TFOUEHHOMY YCTPOHCTBY
function ev3Gyrol:TEv3GyroSensor;
// BOCTYTI K BTOPOMY TIOJJK/TFOUeHHOMY YCTPOUCTBY
function ev3Gyro2:TEv3GyroSensor;
// HOCTYTI K TPeTheMY TTOJKTFOUeHHOMY YCTPOUCTBY
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Knacc Mopyib DyHKIUH J0CTyNA K YCTPOMCTBAM

function ev3Gyro3:TEv3GyroSensor;
// BOCTYTI K UeTBEPTOMY MOJK/IIOUEHHOMY YCTPONCTBY
function ev3Gyro4:TEv3GyroSensor;

TEv3UltraSensor rubiroSensors | @UKCHPOBaHHBIM JOCTYII TI0 HOMepY TopTa
// Homepa nopToB oT 1 10 4
function ev3Ultra(index:integer): TEv3UltraSensor;
[HamM1ueCcKyi JOCTYII 110 TIOPSJKY TOJK/TIOUeHMUSsI.
// icemoruMm asisi ev3UItral
function ev3Ultra:TEv3UltraSensor;
// [OCTYTI K TIepBOMY TMOJK/II0YEHHOMY YCTPOHCTBY
function ev3Ultral:TEv3UltraSensor;
// BOCTYTI K BTOPOMY TOJJK/TFOUEHHOMY YCTPOWUCTBY
function ev3Ultra2: TEv3UltraSensor;
// BOCTYTI K TPeTheMY TOJKTFOUEHHOMY YCTPOWUCTBY
function ev3Ultra3:TEv3UltraSensor;
// BOCTYII K 4eTBEPTOMY MOAK/IIOUeHHOMY YCTPOMCTBY
function ev3Ultra4:TEv3UltraSensor;

TEv3ColorSensor rubiroSensors | @UKCHPOBaHHBINM JOCTYTI TI0 HOMepY TopTa
// Homepa nopToB oT 1 10 4
function ev3Color(index:integer):TEv3ColorSensor;
JHamMH1uecKuit JOCTYII 110 TIOPSJKY MOJK/TIOUeHMUsI.
// mcepmonum Ay ev3Colorl
function ev3Color:TEv3ColorSensor;
// ROCTYTI K IepBOMY MOAK/TFOUEHHOMY YCTPOHCTBY
function ev3Colorl:TEv3ColorSensor;
// BOCTYTI K BTOPOMY TIOJJK/TFOUEHHOMY YCTPOUCTBY
function ev3Color2:TEv3ColorSensor;
// HOCTYTI K TPeTheMY TTOJJKTFOUeHHOMY YCTPOUCTBY
function ev3Color3:TEv3ColorSensor;
// BOCTYII K UeTBEPTOMY IOAK/IIOUeHHOMY YCTPOMCTBY
function ev3Color4:TEv3ColorSensor;

TEv3TouchSensor rubiroSensors | @UKCHPOBaHHBIN AOCTYII TIO HOMEPY TIOpTa
// Homepa nopToB oT 1 10 4
function ev3Touch(index:integer): TEv3TouchSensor;
JvHaMyyeCcKuii ZOCTYTI TI0 TIOPSIKY TTOAK/TFOUEHHS.
// mcepmonnm gyst ev3Touchl
function ev3Touch: TEv3TouchSensor;
// BOCTYT K TIepBOMY MOJK/IIOYEHHOMY YCTPOWCTBY
function ev3Touch1:TEv3TouchSensor;
// [OCTYTI K BTOPOMY TOJK/TFOUEHHOMY YCTPOWCTBY
function ev3Touch2:TEv3TouchSensor;
// [OCTYTI K TPeTheMY IOJKH0UEHHOMY YCTPOWCTBY
function ev3Touch3:TEv3TouchSensor;
// BOCTYTI K UeTBEPTOMY TIOAK/IFOUeHHOMY YCTPOMCTBY
function ev3Touch4:TEv3TouchSensor;

TNXTTouchSensor |rubiroSensors | ®yKCHUPOBaHHBIN AOCTYI 10 HOMEPY MOPTa

// Homepa iopToB ot 1 1o 4

function nxtTouch(index:integer): TNXTTouchSensor;
JvHaMyyeCcKuii JOCTYII 110 IOPSJKY MOAK/IIOUeHHsI.

// mceBmonnM Ayt nxtTouchl

function nxtTouch:TNXTTouchSensor;

// BOCTYII K TIepBOMY MOJK/IIOYEHHOMY YCTPOWCTBY

function nxtTouch1:TNXTTouchSensor;
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Knacc

Mopyib

DyHKIUH J0CTyNA K YCTPOMCTBAM

// BOCTYI K BTOPOMY MOJK/IFOUEHHOMY YCTPOWCTBY
function nxtTouch2: TNXTTouchSensor;

// IOCTYTI K TPeTbeMy MOAK/IIOUEHHOMY YCTPONCTBY
function nxtTouch3:TNXTTouchSensor;

// BOCTYTI K UeTBEPTOMY TOAK/IFOUeHHOMY yCTPORCTBY
function nxtTouch4:TNXTTouchSensor;

TNXTLightSensor

rubiroSensors

@DUKCHPOBaHHBIHN [JOCTYII 110 HOMEpY 1opTa
// HoMepa TopToB 0T 1 mo 4
function nxtLight(index:integer): TNXTLightSensor;
[HamM1ueCcKUi JOCTYTI 110 TIOPSIAKY TOJK/TIOUeHMUSsI.
// iceBmonuM nst nxtLightl
function nxtLight: TNXTLightSensor;
// BOCTYTI K TIepBOMY TIOJK/TFOUEeHHOMY YCTPOWCTBY
function nxtLight1: TNXTLightSensor;
// [OCTYII K BTOPOMY MO/JK/IHOUEHHOMY YCTPOWCTBY
function nxtLight2: TNXTLightSensor;
// BOCTYTI K TpeTbeMy MOJK/IFOUEHHOMY YCTPONCTBY
function nxtLight3: TNXTLightSensor;
// BOCTYTI K UeTBEPTOMY TOAK/IFOUeHHOMY yCTPONCTBY
function nxtLight4: TNXTLightSensor;

TEv3MediumMotor

rubiroMotors

@OUKCHPOBaHHLINM JOCTYTI TI0O HOMepY TopTa
// Homepa nopToB oT 1(5) 10 4(8)
function ev3MMotor(index:integer): TEv3MediumMotor;
// Homepa niopToB oT 'A' 10 'D' mumm ot 'outA' 1o 'outD'
function ev3MMotor(index:string):TEv3LargeMotor;
JuHaMyueckuii JOCTYII 110 TIOPSJKY MOAK/ITIOUeHUsI.
// nceBonuM Ayt ev3MediumMotorl
function ev3MMotor:TEv3MediumMotor;
// BOCTYTI K TIepBOMY TIOAK/TFOUEeHHOMY YCTPOWCTBY
function ev3MMotorl:TEv3MediumMotor;
// BOCTYI K BTOPOMY MOJK/IFOUEHHOMY YCTPOWCTBY
function ev3MMotor2: TEv3MediumMotor;
// IOCTYTI K TPeTbeMy MOAK/IIOUEHHOMY YCTPONCTBY
function ev3MMotor3:TEv3MediumMotor;
// BOCTYTI K UeTBEPTOMY TOAK/IFOUeHHOMY yCTPONCTBY
function ev3MMotor4: TEv3MediumMotor;

TEv3LargeMotor

rubiroMotors

@DUKCHPOBaHHBINM JOCTYII TI0 HOMepy NopTa
// Homepa nopToB oT 1(5) 0 4(8)
function ev3Motor(index:integer): TEv3LargeMotor;
// Homepa miopToB oT 'A' 10 'D' umm ot 'outA' 10 'outD'
function ev3Motor(index:string): TEv3LargeMotor;
JlMHamM1uecKuil JOCTYII 110 OPSJKY MOJK/IIOUeHMUsI.
// nceBgonum anis ev3Motorl
function ev3Motor:TEv3LargeMotor;
// BOCTYTI K TIepBOMY MOJK/IIOYEHHOMY YCTPOWCTBY
function ev3Motorl:TEv3LargeMotor;
// ROCTYTI K BTOPOMY IOAK/IFOUEHHOMY YCTPOMNCTBY
function ev3Motor2: TEv3LargeMotor;
// BOCTYTI K TPeTheMy TOJKTH0UEHHOMY YCTPOWCTBY
function ev3Motor3:TEv3LargeMotor;
// HOCTYTI K UeTBEPTOMY TIOAK/TIOUeHHOMY YCTPONCTBY
function ev3Motor4:TEv3LargeMotor;

TEv3Rule

rubiroMotors

@DUKCUPOBaHHBIN JOCTYII JJIs1 PY/IEBOrO yIpae/eHus Ha OOJBIINX MOTOpAX TI0
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Knacc Mopyib DyHKIUH J0CTyNA K YCTPOMCTBAM

HOMepy TopTa

// Homepa niopToB ot 1(5) 710 4(8)

function ev3Rule(index1,index?2:integer): TEv3Rule;

// Homepa nopToB 0T 'A' 0 'D' wnu ot 'outA' fo 'outD’

function ev3Rule(index1,index2:string): TEv3Rule;
JuHamMuueckuil [IOCTYIN pYJ/E€BOrO YIpaB/ieHWsi Ha OOJBIIMX MOTOpax [0
MOPSIIKY TIOIK/TFOUEHUSI.

function ev3Rule:TEv3Rule;

@®UKCHPOBaHHBIN [JOCTYI /ISl Py/IeBOrO yTpaB/ieHUs] Ha CpeJHUX MOTOpax Mo
HOMepy TopTa

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

function ev3MRule(index1,index2:integer): TEv3Rule;

// Homepa nopToB 0T 'A' 1o 'D' unu ot 'outA' fo 'outD’

function ev3MRule(index1,index2:string): TEv3Rule;
JuHaMUYeCcKWid [OCTYIl PY/IEBOTO VIIPAaBJeHHsT HAa CpPeJIHHUX MOTOpax [0
TIOPSIAKY TIOK/TIOUEHHUS.

function ev3MRule: TEv3Rule;

[Tpumep HWKe AeMOHCTPUPYET MCIOJib30BaHUe (PYHKIMOHAIBHOTO Criocoba AocTymna K oObeKTam
[J1s1 OTIpeJiesieHusl IOPTOB, K KOTOPBIM MOJK/IHOUYEHbI /1Ba JaTUMKa-KHOIKY.

OnpegeneHve NOpPTOB ANA ABYX [ATUYUKOB-KHOMOK (sSns8.pp)

{$i rubiro.inc}
uses rubiroBase, 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 OubnvoTeke mpejjaraloTcs B [JBYX BapUaHTax - C K/IaCCUUECKUM U
(YyHKIMOHABHBIM  CIIOCOOaMu  [0CTyna K yCTpoilicTBaM. B mocnesnem ciydae ums  (aiiia
TiporpamMMbl coziepKuT cyddukc "_1".

BecnepedoliHbIi peXxum padoTbl OGINOTEKU

OTK/IIOYeHHe yCTPOMCTBA MOXKET OBITh MpoTecTHpoBaHO MeTozoMm Connected moboro oObekTa-
JaTudka WM O00beKTa-MOTOpa, OJHAKO TIPOTPAMMHCT (aKTUYeCKU He MOXeT o0Opaborarh
CUTyaluio, Koraa (usnueckoe otkaroueHre Bo3HUK/IO [TOCJIE mpoBepkH COCTOSTHHSI 00BEKTa, HO
1O obpatieHust K yCTPOUCTBY.

Insi pelileHust yKa3aHHOW mnpobneMbl Oubmuoreka RubiRobotLib mo ymonuanuio paboraer B

Oecriepe0oiiHOM peXXuMe, TO eCTh TIOZ/IeP)KUBAeT BO3MOKHOCTH OecriepeO0iHON paboThl 00BEKTOB
JATYMKOB W MOTOPOB TIPpM KPAaTKOBPEMEHHOM OTK/IIOUEHUH (U3MUECKMX YCTPOWCTB C UX
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TIOC/IeIIOIUM TIeperiofK/IfoueHieM K TOMY-)Ke TOpTy. Takasi CHTyalusi yacTO BO3HHKAaeT IIpU
C/1ab0OM KOHTaKTe COeIWHUTETbHBIX TPOBOJOB, 3KCIUTyaTal[dd po00Ta B CJIOKHBIX YCIOBHUSIX
(pe3Kue MOBOPOTHI, TepeBOpPauMBaHusl, TPSICKA) U T. TI.

[Tpu mombiTKe OOpalleHusi K MeTolaM OTK/IFOUeHHBIX OOBEKTOB, KOTOpbIe TOMyYaroT JOCTYI K
yCTpOMCTBY, cucTema Osokupyer oOpaieHue u TibiTaetcs countMaxRefreshFactory pas (mo
ymosyaHuto - 10) mepemnojk/IounTh OTK/IHOUEeHHOe YCTPOMCTBO C WHTepBajiioM B errorAttrInterval
MWUIUCEKYHA, (Mo ymomyaHuto - 2000) Mexay TMOMbITKAaMKA W 3BYKOBOM CHUTHa/M3aLven,
perynupyemoii beepError (1o ymonuanuto - true). Ilpu ycrenHoM reperojik/toueHdy rporpaMmma
TIPOJIOJDKAeT CBOIO paboTy ¢ Mecra OMOKMpPOBKHU. B ciydae Heymaum - Bo3HHMKaeT Exception.
3ByKOBasi CUTHa/iv3alysl II03BOJISIET 10 TOHY OMNpeJeuTb TUIl OTK/IOUeHHOTO0 YCTPOMCTBA
(aBurarenu - BBICOKUM TOH, AATUMKU - HU3KWUW), U TI0 KOJTMYECTBY CUTHAJIOB - HOMep TopTa (ot 1 fo
4 CUTHAJIOB).

HepocraTkom Takoro noaxopa sipiisietcsi pMKCMpoOBaHUe THIIA YCTPOMCTBA Ha MOPTY, K KOTOPOMY
OHO OJHAK/BI ObLIO MOAK/IIOUEHO. /[pyrMU C/I0BaMH, MEPEroAK/IoUeHHe K OHOMY M TOMY-JKe
TIOPTY BO3MOKHO TOJIKO [/l YCTPOWMCTB OJHOTO TUMAa. B HEKOTOphIX cC/lyyasix 5TO MellaeT
KOPPEKTHOMY (DYHKI[MOHHPOBaHWIO TIporpamMM. Hampumep, B Tipumepe portview.pp OMOTHOTEKH
Tipe/iCTaB/eHa peasv3aliysi aHajau3aropa TMOPTOB KOHTpoJuiepa. AHanu3aTop [O/DKeH KOPPEKTHO
paboTaTb TpPU JUHAMHUYECKHX OTK/IIOUEHUSX W TOJKTIOUEHUSX JIIOOBIX YCTPOWCTB K JHOOBIM
noptam. B Gecriepe6oiiHOM pe>kriMe 3TO HEBO3MOYKHO Peasi30BaTh.

B npumMepe portview.pp IpeZicTaB/ieH alropyuTM OTK/II0YeHusi Oecriepe6oiHOTO pexxrma:

1. ByiokrpoBaHue nepenojK/IoueH| ycTpoilcTB yctaHoBKoM countMaxRefreshFactory B 3HaueHue
0.

2. 3ak/roueHHre Kojia MporpamMmbl B 00pabOTUMK HMCKTFOUMTETBbHON CUTYaluu AJisi OJIOKUpOBAHUS
peakiyu Ha obpalljeHre K OTK/IFOUeHHbIM YCTPOHCTBaMM.

3. Tlepuomuueckoe OOHOB/IEHHWE CITUCKA TOAK/IIOUEHHBIX YCTPOMCTB C TIOMOIIBIO (habpuku
ycrpoicTB ev3deviceFactory.Refresh(true).

4. Tlepuopvyeckasi TIpoBepka OOBEKTOB YCTPOMCTB Ha BaMUAHOCTH C momoipio Connected u
YHUUTO)KeHUe HeBa/IU/HbIX.

5. Ilepuopnueckas npoBepKa IOJK/IFOUEHHBIX YCTPOMCTB M CO37laHMe COOTBETCTBYHOLIMX WM
00BEKTOB.

Crour o0OpaTuTh BHHMaHHe, UTO TP OTK/IIOUEHHHM OecriepeOOMHOr0 peKuMa HEBO3MOYKHO
KOPPEKTHOe HCTO/b30BaHue (DyHKIIMOHA/IBLHOTO crocoba gocTyra K oObeKkTaM yCTpoHcTB. B
C/IeIyIOIIMX BepCHsiX OMOIMOTEKH TJIAaHUPYETCs Co3/jaHKe Ooiee IMPOCTOr0 MeXaHW3Ma OTK/TFOUeHHSI
U BK/TFOUeHHst OecriepeOOMHOTO peXkrMa, C aBTOMaTHUeCKOM TMO/IIeP>KKOM BCEX CITOCOOOB JOCTYIa K
oObeKTaM.

TaiimayTbl GUGNNOTEKN

3arnuch U uTeHWe 3HaueHWl JaTYMKOB, MOTOPOB, KHOTIOK U IIBETOMHAUKATOPOB TMPOM3BOAUTCS (3a
peKUM HCK/F0OUeHHeM) C UCMO/Ib30BaHHEM BHPTYalbHbIX (DaliioB B (pailioBoil cucteme sysfs,
KOTOpBbIe, B CBOIO OUepe/ib, 00CTY)KUBAIOTCS [paliBepaMy COOTBETCTBYIOIIUX YCTPOUCTB. CITUIIIKOM
YyacToe UTeHWe WU 3aIliCh B 3TH (haliibl MOXKeT BbI3BaTb HEKOPPEKTHYIO PabOTy /paiiBepoB M, Kak
C/ieicTBUe, 3aMefiieHde paboThl, OTKa3 B JOCTyre K YCTPOWCTBaM WIM Jake 3aBHCaHUe
KoHTposiiepa. IloatoMmy B OuOMMOTEKe TMIpeJyCMOTpeHbl OT/e/bHble TaliMayThbl Ha UTeHHe
(mepemenHas getlnterval) u 3amuch AaHHbIX (epeMeHHasi setlnterval). TTo yMo/muaHUIO OHU paBHBI
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COOTBeTCTBeHHO 5 W 10 MW/UTMCEKYHZ, HO MOTYT OBITh yBenMueHbl KakK I700anbHO, TaK U
WH/IMBUYa/IbHO /IS K&XX/I0T0 K/lacca Wi 00beKTa.

[TepBbIM TIPU3HAKOM HEAOCTAaTOUHOCTH UCIO/b3yeMbIX TalMayTOB MOXKeT CAYXXKUThb MpoLiecc
systemd_udevd, koTophlii HauMHaeT HCII0/b30BaTh Oosee 10% TIPOI[ECCOPHOTO BpPEMEHU U He
YMEHBIIIaeT CBOKO 3arpy’>KeHHOCTh 10 OKOHYaHWU PabOThI MPOrpamMMbl (TIPOBEPSIETCS YTUTUTOU top
B ssh-ceccun). B 3TOM Cjiyuae MpOrpaMMHUCTY PEKOMEHyeTCs HauaTb pellaTh BO3HUKIIYHO
npobieMy TyTeM TMepe3arpy3ku poboTa W HeOosbIoro yeenuueHus (Ha 5-10 MuuIMceKyHn)
riepeMeHHbIX setlnterval u getlnterval B camoM Hadasie mporpaMMmsbl, [0 BbI30Ba (yHKLMU ev3init.
Eciu npobsiema cOXpaHUTCsl, C/ielyeT TIOBTOPUTh YKa3aHHbIE JIeHCTBUSI.

Il711 yCKOpeHUs BBITIOJIHEHUS Orepalyii Ha poboTe, MOXKHO OOHY/IUTh TAalMayThl TIepe; BhI30BOM
ev3init(). Paccmorpum mipumep. IIporpamma tout.pp B OeCKOHEUHOM I[UK/€ CUMTHIBAET 3HaUEHHE
OTPa)KeHHOTO CBeTa C JaTudKa LiBeTa U MepUOJUYeCKU BBIBOAUT KOJIMUECTBO WTepalui LUK/Ia B

CeKyHJy.

IIporpamma IIpumep BBIBOAQ IIpumep BBIBOAQ MPOrpaMMbI

nporpaMMsl pu NpU TaMMayTe Ha YTeHue B

HyJ/IeBbIX TaliMayTax | 5MC U TaliMayTe Ha 3allUCh B
10mc.
{ 1128 156
JemoHCTpauua feicteus 1313 170
TaimayToB (tout.pp) 1285 169
} 1125 164
{$1i rubiro.inc} 1293 172
uses rubiroBase, rubiroSensors; 1319 169
var cnt:integer=0; 1277 170
c:integer; 1304 169
begin 1217 168
getInterval:=0; // 5; 1311 166
setInterval:=0; // 10; 1277 174
ev3init(); 1302 169
ev3.timerStart; 1278 169
while true do begin 1298 169
c:=ev3color.reflect; 1274 172
inc(cnt); 1307 171
if ev3.timer>1000 then begin 1267 169
ev3.timerStart; 1295 170
writeln(cnt); 1169 172
cnt:=0, 1273 171
end; 1236 170
end; 1314 169
end. 1286 168
1302 169

V3 Tabnuibl MOXKHO YBHZETb, UTO TIPU HYJEBBIX TaliMayTax CKOPOCTh pabOThI TPOTrPaMMBI
NIPUMEpPHO B 7 pa3s Bblllle, YeM IPU TaliMayTax 10 YMOJTYaHUIO.

CpegctBa npeo6pasoBaHnNs TUNOB.

HauvHas ¢ Bepcum 0.2.5 6uO/mMOTEKa TO3BOJsieT MaHWITY/TMPOBaTh HabOOPOM TICEBAOTHUIIOB (Y-
TinoB). OrnpeeneHbl NpaBuia KX rpeobpa3oBaHusi, pa3paboraHbl GYHKIMM Npeobpa3oBaHUs U
(yHKUMU orpefiesieHUs] COOTBETCTBUSI TUIIOB, NPUYEM B KaueCTBe apryMeHTOB (DyHKLUM MOTYT
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(urypupoBath OOJIBIIMHCTBO 0a30BLIX THIIOB, BapHaHTHBIA Tun (Variant) W THI 3/eMeHTa
kKoHcTaHTHOro MaccuBa (TVarRec). CpexactBa mpeoOpa3oBaHUsi TUIIOB COCPEJOTOUEHBI B
00si3aTe/IbHOM /1J151 TIOAK/TFOUEeHUST MO/ly/ie uev3 U TI03TOMY BCer/ia I0CTYIHBI B IT-TIPOrpamMMe.

O6nacte MpUMeHeHUs! IT-TUTOB [JOCTAaTOUHO IIMpPOKa. JTO 00paboTKa KOHCTAHTHBIX MaCCHUBOB B
npolieiypax ¥ QYHKIOUsX, NpeoOpa3oBaHUs W3 CTPOK B YWC/Ia M 0OpaTHO, YTOUHEHWs THIIOB
pe3y/ibTaToB, BO3BpalllaeMbix (YHKIUAMA UM MeTOJaMH pa3/IMYHbIX K/IaccoB OubOMMOTEKH,
obecrieueHrie KOPPEKTHOCTU BBIYUCIEHUS apu(MeTHUeCKUX BIPAKEHUH U T. [I.

HNmeHoBaHue Ha3BaHue rr-tumna Tun panabix FreePascal,
COOTBETCTBYHOLIUH IT-TUILY
IlenouricneHHbIN TInt Int64
BelllecTBeHHBIM TReal Double
CTpOKOBBIU TStr AnsiString
Jloruueckuit TBool Boolean
OO6BekT TObject TObject
Knacc TClass TClass
YKa3zarenb TPointer Pointer

RR-TUmbI OnpesiensitoTCsl KaK CaMOCTOsITe/TbHbIE TUIIbI IaHHbIX, X Ha3BaHUE TaK)Ke IPUCYTCTBYeT
BO Bcex OGYHKOMAX oOrmpefesieHUss W TpeoOpa3oBaHusl TICeBAOTUIOB. Hampumep, ¢yHKIus
npeobpasoBanus B rr-tui TReal HasbiBaeTcs toReal, a GyHKLuS, onpeensiolas, IBASETCS /U ee
aprymMmeHT 3HaueHueM Ir-Tura TReal, Ha3biBaeTcs isReal.

PaccMoTpuM npaBuia ipeoObpa3oBaHs TICEBOTUTIOB APYT B ApyTa:

1. J/Tro00ii mceBAOTUI MOXKeT OBITH PeoOpa3oBaH B JII000H ICEB/OTHII.
Harpumep, cTpoka MOXeT ObITb TIpeobpa3oBaHa B BelljeCTBEHHOE 3HaueHHe BHE 3aBUCHMOCTH OT ee
COZIep)KUMOT0, 000 00BEKT - B IOrMYeCKoe 3HaueHHe, yKasaresb - B KIacC U T. [,

2. ITpeoopa3oBanue B TInt
2.1. 13 es1ouncieHHoro - 0e3 u3MeHeHUH
2.2. /3 BelljeCTBEHHOTIO - C OKpYyIVIeHHeM
2.3. VI3 cTpoku, B BU/Jie Jit000T0 YKC/Ia - B 3TO YKUC/IO, B C/yyae BellleCTBeHHOTO - C OKPYI/IeHHeM
(Round)
2.4. V3 cTpOKHU, BCe OCTa/IbHOE - B HY/Tb
2.5. VI3 noruyeckoro, true - B effuHULly, false - B Hy/b
2.6. N3 oOBbeKTa, CyIeCTBYIOIUH - B AMHUILY, Nil - B HY/Tb
2.7. VI3 Kacca - CyIeCTBYIOLIUI - B eAUHULLY, Nil - B HY/b
2.8. VI3 ykaszarens - YMC/IOBbIM 3HAaKOBbIM 3HaUEHHEM.
2.9. Bo Bcex OCTa/lbHbIX C/1y4asix - B HYJIb

3. IIpeoopa3zoBanue B TReal

3.1. U3 11eJI04KCTIEHHOTO - C flobaBieHreM poOHOM YacTH
3.2. VI3 BelljeCTBEHHOrO - 6€3 U3MeHeHu
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3.3. U3 cTpokw, B BH/le TI060T0 UKC/Ia - B 3TO YHCIIO
3.4. I3 cTpokwy, Bce ocTtasbHOoe - B 0.0

3.5. 13 noruueckoro, true - B 1.0, false - 8 0.0

3.6. 13 obwekTa, cymjectByromuii - B 1.0, nil - 8 0.0
3.7. Y3 knacca - cyujectBytouuii - B 1.0, nil - 8 0.0
3.8. VI3 yKa3areJis - UMC/IOBbIM 3HAKOBbIM 3HAUEHUEM.
3.9. Bo Bcex ocTanbHbIX cnyvasx - B 0.0

4. ITpeo6pa3oBanue B TStr
4.1. VI3 11e/10UMC/IEHHOTO - U3 UMCJIa B CTPOKY, JeCITUUHBIN popMaT
4.2. VI3 BelleCTBEHHOTO - M3 YMCJIa B CTPOKY, 0 6 3HAKOB IOC/Ie JeCATUYHON TOUKU
4.3. VI3 cTpoku 6e3 nu3MeHeHUH
4.4. 13 nornueckoro - B "TRUE' umu 'FALSE'
4.5. 13 o6beKTa, CyIieCcTBYIOIIMI - B UMSI K/lacca, nil - B MyCTyr0 CTPOKy
4.6. VI3 Knacca, CyliecTBYOIIMM - B UM K/lacca, nil - B MyCcTyr0 CTPOKY
4.7. VI3 yKasareJisi, YUCI0BbIM 3HAKOBbIM 3HAaU€HUEM B CTPOKY.
4.8. Bo BCcex OCTa/IbHBIX C/Iy4Yasix - B MYCTYIO CTPOKY

5. IIpeoopa3zoBanue B TBool
5.1. 13 1jenouncnenHoro, 0 - B true, octanbHoe - B false
5.2. U3 BeljectBenHoro, 0.0 - B true, octanbHOe - B false
5.3. U3 cTtpoku, B BUjie Hy/eBoro urciaoBoro 3Hauenus (0, 0.0, 0.000 u 1.1i1.) - B false
5.4. VI3 cTpokw, TycTasi CTPOKa, 'false’,'no','moxxs','HeT' B mobom peructpe - B false
5.5. UI3 cTpoKH, BCe OCTa/bHOe - B true
5.6. 13 noruueckoro, 0e3 u3sMeHeHui
5.7. I3 oObeKTa, CymeCTBYIOLHA - B true, nil - B false
5.8. M3 kiacca, cyIrecTByIOIHi - B true, nil - B false
5.9. U3 yka3arens, nil B false, ocranbHoe - B true
5.10. Bo Bcex ocTa/ibHBIX Cydasix - B false

6. IIpeoopa3oBanue B TObject
6.1. I3 o6nekTa, 6e3 u3MeHeHuH
6.2. V3 ykazaress, psiMbIM ITpeoOpa30BaHreM, ec/id OHO Ba/WJHO, WHaue - nil
6.2. Bo Bcex ocranbHbIX ciyvasx — TPointer — TObject

7. IIpeoopa3oBanue B TClass
7.1. 3 oOBekTa, B Kj1acC 00beKTa
7.2. 13 kinacca, 6e3 u3MeHeHUH
7.3. Bo Bcex ocTa/ibHBIX C/lydasix - Hy/leBoe 3HaueHue B nil, HeHyeBoe - B TObject

8. IIpeoopazoBanue B TPointer
8.1. M3 LesiounciieHHOTo, TIPSIMBIM TTpeoOpa3oBaHreM
8.2. 3 obbekTa, IpsIMbIM TIpeobpa3oBaHUEM
8.3. U3 knacca, mpsiMbIM MipeoOpa3oBaHUEM
8.3. U3 yka3zaress, 6e3 U3MeHeHUH.
8.4. U3 ocranbhbixX THMOB — TInt — TPointer
8.5. M3 yka3zarens - 6e3 U3MeHeHH.
8.6. Bo Bcex ocTasibHBIX C/Tyyasx - B nil
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dyHKIMHU peodpa3oBaHusA I'T-THIIOB

function toInt(arg):TInt;

[TpeobOpa3yet aprymeHr arg B rr-tun TInt

function toReal(arg):TReal;

[Tpeob6pasyet aprymenT arg B rr-tur TReal

function toStr(arg): TStr;

[Tpeobpa3yet aprymeHT arg B rr-tum T'Str

function toBool(arg):TBool;

[Tpeobpa3yet aprymeHT arg B rr-tur TBool

function toObject(arg): TObject;

I[Tpeobpasyet aprymenT arg B rr-tur TObject

function toClass(arg):TClass;

[Tpeobpa3yet aprymenT arg B rr-tun TClass

function toPointer(arg):TPointer;

[Tpeobpa3yet aprymeHT arg B rr-tum TPointer

(I)YHKI_[I/II/I ornpeae/IeHus rr-TurnoB

function isInt(arg):boolean;

BosBpaitjaer true, ecsiu aprymeHr arg vimeer rr-tun TInt

function isReal(arg):boolean;

Bo3Bpaiiaer true, ecii aprymeHr arg umeer Ir-tur TReal

function isStr(arg):boolean;

Bosspalijaer true, eciii aprymeHr arg umeer rr-tun TStr

function isBool(arg):boolean;

BosBpaiiaer true, eciiv aprymeHT arg umeet rr-tun TBool

function isObject(arg):boolean;

BosBpaiijaer true, ecu aprymeHT arg umeer 1r-tun TObject

function isClass(arg):boolean;

BosBpaiiiaer true, eciiv aprymeHT arg umeet rr-tun TClass

function isPointer(arg):boolean;

Bo3sgpatiaer true, ecivi aprymeHr arg umeet rr-tun TPointer

PaccmoTpum nipumep:

{

OYHKUUSA apuPMETUYECKOrO0 CYMMUMPOBAHWS BCEX MepefaHHbIX napameTpoB
MW BO3BpaT MOJ/ly4eHHOro pe3y/nbTaTa B BuUAE CTPOKM C KommeHTapusmu (rrTypel.pp)

3
{$i rubiro.inc}
uses rubiroBase;

function sum(data:array of const):string;

var s:double; i:integer;
begin
$:=0.0;

for i:=low(data) to high(data) do s:=s+toReal(data[i]);
result:='Cymma '+toStr(length(data))+' cnaraembix paBHa '+toStr(s);

end;

begin
ev3init();

writeln(sum([1,2.3, true,false, 'hello', '4.6',nil]));

end.

Pe3ynbrar BbINOMHeHMs: TporpaMMel - (pasa "Cymma 7 cnaraemMbix paBHa 8.9". [1pu BbINo/sHeHUN

¢byHKUMK  sum,

B COOTBETCTBUMU C TIIpdBW/IaMHU Hp606pa3OBaHI/IH

IT-TUIIOB, 3Hd4YeHHe 1

npeobpasyetcst B 1.0, 2.3 - ocTtaercs 6e3 u3MeHeHuH, true - rpeobpasyercs B 1.0, false - B 0.0,
'hello’ - B 0.0, '4.6' - B 4.6, nil - B 0.0. [TonyuenHas cymma 1.0+2.3+1.0+0.0+0.0+4.6+0.0 paBHa 8.9.
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CpepcTBa napansieNbHOro UCNo/IHeHUA KoAaa.

B 6ub1oTeKke W3HAYaIbHO UMEIOTCS 3/IEMEHThI Mapasijie/in3Ma, B BU/le aCHHXPOHHOTO YIIPaB/IeHUS
JIBUTATe/ISIMH, TIPOUTPbIBaHUS ayguohaiiioB U CHHTe3a peud. YKa3aHHbIe BO3MOKHOCTU BCTPOEHBI B
00BbeKThI OUOMOTEKH Y HE KOHTPOJMPYIOTCS TMPUK/IAZHBIM TporpaMMucToM. OHAKO, HauMHasK C
Bepcuu 0.2.5, 6ubMMoTeKa Mo/ep>KUBaeT BO3MOKHOCTD Tapasljie/IbHOTO WMCTIOTHEHUSI OT/e/TIbHBIX
Tporielyp W METOJOB KJ/IacCoOB, TMepejaBas TPHUK/IAZHOMY TIPOTPAMMHCTY BCe YIpaB/ieHHe
rapasijie/ibHbIM ~ KofioM.  Jlomo/THUTe/bHO — obecrieueHa IMOTOKOOE30TacHOCTh  BCeX OOBLEKTOB
OubmMoTeKH, pa3paboTaHbl TIPOCTblE CpeACTBA CHUHXpOHU3aluH. CpeacTBa TapasuieIbHOTO
VICTIOJTHEHUS KOJla cocpeloToueHbl B Moayse rubiroParallel.

bubmoTeka COAEP)KUT [OCTaTOYHO TIPOCThIE CPEeACTBA Tlapajule/i3alliy, OJHAKO [Jid WX
3¢b¢deKTUBHOTO TMpPUMEHeHUs TIPOTPaMMUCT /IO/DKEH B/IaJieTh OCHOBHBIMM  KOHIETILIUSIMHU
rapa’sisie/ibkHOTO MporpaMMHUpoBaHusi. HoBUUKaM peKOMeH/lyr0 HauaTh M3yueHHe JaHHOTO BOIpoca
C TIOHSATHI MHOTOIIOTOYHOCTH' ¥ MBIOTEKCa’.

[MapanienbHOe WCIOHEHWE MOXKeT ObITh BOCTpeOOBaHO TPH HEeOOXOAWMOCTH OZHOBPEMEHHOTO
BBLITIOJTHEHUSI HECKObKUX 3ajlau, Harpy¥Mep: MaHUMY/sLWid C MOTOpaMH, CUMTBHIBAHUS 3HaueHUi
JIaTUMKOB, 0OecrieueHHsi BBIBOZIA HA KPaH, BBITIOTHEHHUS CJIOXKHBIX MaTeMaTHYeCKMX pacueToB U
T. . CyieiyeT IOHUMaTh, UTO Tlapaiie/ibHOe MCIIO/THEHWe He YCKOPUT paboTy MporpamMmbl, Tak Kak
EV3 copepxuT Bcero ofvH MHKpormpoleccop. IIperMyiecTBOM Tapaie/ibHOTO MCIIOTHeHUs
SIBJISIETCSI BO3MOXXHOCTb OTAEMUTh [PYyr OT JApyra He3aBHCHUMble yUaCTKHA KOZAQ, B OT/eIbHbIX
C/lydastx CUHXPOHH3UPYS WX BHITIOTHEHUE.

[ToAroToBKa K Tapasiie/lskHOMY WCTIOTHEHUIO HauMHAeTCsl C CO3/jaHus Tapasiie/ibHOM mpoiieypbl. B
Moznyne rubiroParallel onipesenens 8 ocTynHbIX THUIOB NapasienbHbIX MPOLIELYP.

1. TTpotieypa 6e3 mapamMeTpoOB:
TParallelProcVO=procedure();

2-6. IIpoueayps! € KOIMUeCTBOM BapUaHTHBIX NapaMeTpoB oT 1 fo 5. Tumn variant npumeHsieTcs /s
obecrieueHrsi BO3MOXKHOCTH Tiepe/jaud B TIPOLIEAYPY 3HaueHW OOJIBIIMHCTBA TIPOCTBIX THIIOB

JAHHBIX:
TParallelProcVi=procedure(vl:variant);
TParallelProcV2=procedure(vl, v2:variant);
TParallelProcV3=procedure(vl,v2,v3:variant);
TParallelProcV4=procedure(vl,v2,v3,v4d:variant);
TParallelProcV5=procedure(vl,v2,v3,v4,v5:variant);
7. Ilpoueaypa C KOHCTaHTHbIM MaCCMBOM B KaueCTBe rapamMerpa. B omimuue OT Tuna variant,
3/IeMeHTaMH KOHCTAHTHOTO MacCHBa MOTYT ObITh yKa3aTesd, 0O6BeKThl U Jaxke Kacchl. Ilepemaua
yKa3aTtesedd U OObEeKTOB 00ecreurdBaeT BO3MOXXHOCTh /IBYCTOPOHHEM KOMMYHUKAILUHU MEXIy
rapaie/IbHO UCIIONHAEMBIMU YYaCTKaMHU KoZa.
TParallelProcVA=procedure(VA: array of const);
8. Meton o00bekTa C KOHCTAaHTHBIM MaCCHBOM B KauecTBe Tiapamerpa. [0 BO3MOXXHOCTSIM

MOJIHOCTBIO WIeHTUYeH Tpe/blAyleMy BapyuaHTy.
TParallelMethod=procedure(VA: array of const) of object;

1 https://ru.wikipedia.org/wiki/MHOrOIOTOYHOCTE
2 https://ru.wikipedia.org/wiki/MbrOTeKC

46


https://ru.wikipedia.org/wiki/%D0%9C%D1%8C%D1%8E%D1%82%D0%B5%D0%BA%D1%81
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BF%D0%BE%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C

IMpoext RubiRobot, Bepcust 0.2.7 ot ???

[Tocne ompepeneHus napas/ie/bHOM TMPOLEAYPHl, ee clefyeT 3alMyCTUTb C MOMOLIbIO MPOLIeSYyPhI

parallel, kotopasi Takxe oripesiesieHa B 8 BapruaHTax:
function parallel(proc:TParallelProcVe):dword;
function parallel(proc:TParallelProcVl; Vi1:variant):dword;
function parallel(proc:TParallelProcV2; Vi,V2:variant):dword;
function parallel(proc:TParallelProcV3; V1,V2,V3:variant):dword;
function parallel(proc:TParallelProcVv4; V1,V2,V3,V4:variant):dword;
function parallel(proc:TParallelProcV5; V1,V2,V3,V4,V5:variant) :dword;
function parallel(proc:TParallelProcVA; VA:array of const):dword;
function parallel(proc:TParallelMethod; VA:array of const):dword;

B kauecTBe nepsoro napamerpa B parallel nepesaercs ykasaresnb Ha Mapasule/ibHYIO IPOLIEAYPY.
[MTocnenytomye mnapaMeTpbl 3aBUCAT OT TUMA MapajjenbHOM Tmpoueaypel. Parallel 3amyckaer
napasiiesbHy0 NpoLieAlypy ¥ Bo3BpalllaeT WeHTU(HKATOp rapasuie/ibHOM 3a/auu.

C MMOJIy4e€eHHbIM I/IAEHTI/I(i)I/IKaTOpOM MO>XHO IMPOU3BOAUTL [Bd AeﬁCTBHHI

1. OxxuzaTh 3aBeplieHUs NapasulenbHOM MpoLefypsl ¢ nomouibio parallelWait:
procedure parallelwait(id:dword);

2. ABapuifHO 3aBepIlINTh Napaslie/bHy0 NpoLeypy ¢ nomoinsto parallelStop:
procedure parallelStop(id:dword);

CnepyeT TMOHMMAaTh, YTO aBApUMHOe 3aBepIleHWe TIpeAToaraeT OCTAHOBKY IapasuiesbHOM
TIpOTielyphl BHE 3aBUCHMOCTH OT TPOU3BOJUMBIX €0 B TEKYI[UH MOMEHT AEWCTBUM U TIO3TOMY
MOXKET TIPUBECTU K Pa3HOO0Opa3HbIM TpobsieMaM, OT yTeueK TaMsTH, /0 3aBUCAHUS MPOTPaMMBbI.
[TosTOMY He ciefyeT UCO/Ib30BaTh parallelStop 6e3 KpaiiHel He00X0AUMOCTH.

ITo 3aBepieHNI0 pPabOTHI TPOTPAMMBI, BCe Tapasuie/ibHble MPOLeAyPhl TaK)Ke 3aBepIaroTCs.

CUHXpOHU3aIs TIapa/ie/IbHO UCTIOHSIOMUXCS TIpoIielyp ApPyr C APYyroM W C OCHOBHOMU
NPOrPaMMOM  MOXKET ~BBITIO/IHATBCSI C TIOMOINBIO /IBYX BUJOB MBIOTEKCOB (OZHOMECTHBIX
cemadopoB):

1. BcTpoeHHbIe MBHOTEKChI.

Kaxpiii 00beKT 6MO/IMoTeKH COfep>KUT 6 3apaHee MHULIMATM3UPOBAHHBIX MbIOTEKCOB, C HOMepamMu
ot 0 1o 5.

Mertop lock nbiTaeTcst 3axBaTuTh MbiOTEKC ¢ HOMepoM ID. Eciv MblOTEKC yKe 3axBayeH JpyrUM

TIOTOKOM, TO TEKYII[UH UCTIOTHSIEMbIH MTOTOK O/IOKUPYeTCS BIUIOTh /10 0CBOOOK/IEHHUST MBIOTEKCA.
procedure TEv3.lock(ID:integer=0);

Metop unlock ocBoOOKIaeT paHee 3axBaueHHBIN TEKYIIMM MOTOKOM MbIOTeKC ¢ Homepom ID. He

cyiefiyeT oCcBOOOXK/IaTh MbIOTEKC 6e3 rpeIBapuTe/IbHOTO 3aXBaTa, 3TO TIPUBE/IET K OIITHOKe.
procedure TEv3.unlock(ID:integer=0);

Metog, tryLock mbiTaeTcsi 3axBaTUTh MbIOTeKC ¢ HomepoM ID. Eciv MbrOTEKC yxke 3axBaueH
apyruMm T1oTokoM, To tryLock BosBpamaer false. Ecim 3axBar mpormien ycrreiHo, tryLock

BO3Bpalllaer true.
function TEv3.tryLock(ID:integer=0):boolean;

2. MBIOTEKChI, CAMOCTOSITe/IbHO onpe/ie/isgeMble POrpaMMHCTOM.
Mertog, initMutex MpoW3BOAWT MHULIMAIU3ALUIO TlepelaHHOr0 MbIOTeKCa. JTa orepanusi Jo/DKHA

ObITh BBITTO/IHEHA IO MOOLIX APYTHUX OTepaLvii C MBIOTEKCOM.
procedure TEv3.initMutex(var Mutex:TEv3Mutex);
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Metoj, doneMutex MpPOM3BOAUT YHUUTOXKEHUe TepelaHHOr0 MbIOTeKca. JTa orepaljysi J0/DKHA
ObITh BBITIOJTHEHA HaJl OCBOOOXKIEHHBIM W/IM He3axXBaueHHBIM MbIOTEKCOM. ITocie Hee HUKakue

oriepalvy HaJi MbIOTEKCOM HEeBO3MOYKHbI, KpOMe er0 TOBTOPHOM MHHULIUA/IA3aL|H.
procedure doneMutex(var Mutex:TEv3Mutex);

OcTasbHble MeTO/bI aHAJIOTUYHBI MeTOlaM PabOThI CO BCTPOEHHBIMU MBIOTEKCAMHU.
procedure TEv3.lock(var Mutex:TEv3Mutex);
procedure TEv3.unlock(var Mutex:TEv3Mutex);
function TEv3.tryLock(var Mutex:TEv3Mutex):boolean;

Hwke mipuBeJeHbl TIpUMepbl UCMOAb30BaHUS Tapa/yieflbHbIX mpoueayp. isg mNoHUMaHUs
COZIep)KUMOT0 TIPUMEPOB, pPEKOMEeHAYeTCsl Tpe/lBapUTe/IbHO M3yUWTh Maparpad, OMMCHIBAIOLIUM
paborty c aucruieem EV3.

IIpumep 1:
{

Npumep nNapannenbHOro MUcnosnHeHus npoueayp (parl.pp).
NMporpamma 3anyckaeT 4 napasnefnibHbiXx MNpoueaypsl,
3anofNHsauWMX 3KpaH EV3 BepTuKasbHOW U FOPU3OHTas/bHO
WTPUXOBKOI, 3aTemM B OCHOBHOM MOTOKe OThIFrpbiBaeT
CTapTOBYKW MENOAMW, OXupaeT 3aBepWEHUS

napannenbHbiX NMpoueayp W OThirphiBaeT 3aBepluaolyto

mMenoguio.

3

{$i rubiro.inc}

uses rubiroBase, rubiroSound, rubiroScreen, rubiroParallel;

procedure lr_draw(1l2r:variant);
var i:integer;
begin
for i:=1 to 45 do
if 12r then ev3Screen.line(i*3,0,1i*3,128).show
else ev3Screen.line(178-1*3,0,178-1*3,128).show;
end;

procedure ud_draw(u2d:variant);
var i:integer;
begin
for i:=1 to 30 do
if u2d then ev3Screen.line(0,1i*3,178,1i*3).show
else ev3Screen.line(0,128-i*3,178,128-1*3).show;
end;

var pl,pr,pu,pd:dword;

begin

ev3init();
pl:=parallel(@lr_draw, true);
pr:=parallel(@lr_draw, false);
pu:=parallel(@ud_draw, true);
pd:=parallel(@ud_draw, false);
ev3sound.beep(signal2);
parallelwait(pl);
parallelwait(pr);
parallelwait(pu);
parallelwait(pd);
ev3dsound.beep(signall);
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end.

IIpumep 2:
{

Mpumep nNapannesnbHOro UCNOAHeHMS npoueayp (par2.pp).

Mpu oTnagke anropuTMoB 4YacTo TpebyeTcs KOHTpPOIMpOBaTb

B peasibHOM BpPEMEHM 3Ha4YeHUs pas3/IMyHbiX AaT4YUKOB.

NapannenbHasa npouegypa p_show BbBOAUT 3HayeHue

YPOBHA OTPaXeHHOro cBeTa faduKka uBeTa B YKa3aHHyw MNo3uuui

Ha 3KpaHe EV3, nepuoguyecku ero obHosnsas. lMporpamma

MCMnonb3yeT OA4HOBPEMEHHO ABE TaKWxX Mpouesypsbl, A8 NepBOro M BTOPOro
JaTynKoB uBeTa.

{$1i rubiro.inc}
uses rubiroBase, rubiroScreen, rubiroSensors, rubiroParallel;
{
B nmapannencHyl npoueaypy nepegawnTtcsa 4 napameTpa: KoopAuHaThl BbiBOAa X, Y,
00bEKT gaTuyuka uBeTa M ykKasaTeflb Ha CTOM-MEPEMEHHYIO.
}
procedure p_show(args:array of const);
var X,y:integer; c:TEv3ColorSensor;
stop:pboolean; s:string='"'; ref:integer;
begin
// 3anonHsaemM foKasibHble NepeMeHHble M3 COAEPXUMOro KOHCTAHTHOro MaccuBa
x:=toInt(args[0]); y:=toInt(args[1l]);
c:=ev3Color(args[2]); stop:=toPointer(args[3]);
{
YcTaHaBnnBaem B 6Genblii LBET KapaHjaw W KUCTb Ana 6yayuwei
ouncTKM obnacTum BbiBO4A 3HAYEHUS faTuumka

ev3Screen.brushSolid.brushwhite.penwhite;
BbIMONMHSIEM UMK/, MOKa OCHOBHas MNporpavma He YCTaHOBUT
CTOM-MEPEMEHHYI0 B UCTUHY

while not stop” do begin
ref:=c.reflect;
{
CTupaem cTapoe 3HadeHue gaTuyvmka M BbIBOAMM HOBOE, MpeABapuTenbHO
3axBaTuB MblTeKC. Ecnu He ucnonb3oBaTb MbOTEKC, TO Apyras
napannenbHas npouegypa MOXeT BbIBECTU COAEPXMMOE XO/ncTa
BO Bpems ero OoGHOBNEHMUs TeKyleh npoueaypon, 4To npuBegeTt
K MepuaHul 3KpaHa.

ev3. lock;

// Ounwaem 3KpaH B 06/1acTu BbiBO4A CTapoOro 3Ha4YeHuUs gaTtuumka
with ev3screen.boundText(x,y,s) do
ev3screen.rectangle(left, top, right, bottom);
s:=toStr(ref);

// BbiBOAMM HOBOE 3ayeHue gaTtyuka
ev3screen.print(x,y,s).show;

ev3.unlock;

end;

{

Mo 3aBeplueHMio paboThl o4MillaeM 3KpaH B obnacTu BbiBOAA
napannenbHon npoueayps
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3

with ev3screen.boundText(x,y,s) do
ev3screen.rectangle(left, top, right, bottom).show;
end;

var stop:boolean=false;
begin

ev3init();

parallel(@p_show, [10,20,ev3colorl,@stop]);
parallel(@p_show, [10,40,ev3color2,@stop]);
readln;

stop:=true;

readln;
end.

Moaynb anropntmoB

Hauvnas ¢ Bepcuun 0.2.6 B 6ubmuorteky RubiRobotLib BkItoueH mMopynb mosie3HBIX aarOpUTMOB
rubiroAlgo. B Tekyireii Bepcuu rubiroAlgo copep>KuT mpoLieAyphbl, CBsi3aHHbIE C WCTOIb30BaHUEM
TMpOCKONa B OpraHusaliM T[OBOPOTOB M IIPSMOJIMHEMHOM /BrKeHuMU. Kaxzas mnponenypa
Tipe/iBapsieTCsl TOAPOOHBIM OIMMCAHHEM €€ BO3MO)KHOCTEH HEeTNOoCPeACTBEHHO B WCXOJHOM TEKCTe
MOZY/IsI, TI03TOMY 37ieCb OyZyT TIpHBeJieHbI TOILKO MIMeHa 1 KpaTKoe OIHCaHUe MPOLIeAyP.

TurnGyroWheel — uHTe//1€KTYyanbHBINM TOBOPOT C UCHOIb30BaHMEM OJHOTO MOTOPA U TMPOCKOIIA.
MoyKeT WCIO/Ib30BaThCs, HAarpuMmep, B poboTax Ha 0a3e "MSTUMHHYTKWA" [7Is1 TIOBOPOTA BOKPYT
opgHoro kKomeca. Ilpouenypa mpu crapre crmoco0OHa OIeHMBATh KOPPEKTHOCTh IIOBOPOTa H
peBepcUpoBaTh [BWXKeHHe MOTOpa, eC/IM 3aJjaHHble IlapaMeTpbl 3aCTaB/IAKT ee YAaaATbCsl OT
Lje/IeBOro ymia. /[l MOBbIIeHUs TOYHOCTU TO3ULMOHUPOBAHUA MOXKET CHWXKATb CKOPOCTb
TIOBOPOTA, MPUO/MIKAsICh K LIe/IeBOMY YI/TY, UCIO/b3Ysl IIPOTIOPLMOHABHBIN PerymsTop.

TurnGyroAxis — WHTe//IeKTya/IbHbI TTOBOPOT C MCHO/Ib30BaHWEM JBYX MOTOPOB U TMPOCKOIIA.
Mo’KeT UCI0JIb30BaThCsl, HAarpuUMep, B poboTax Ha 6ase "MSTUMUHYTKU" /IJ1s1 IOBOPOTA BOKPYT OCH
pobora. ITporegypa Bcerga obecrieurBaeT KOPPeKTHBIA TOBOPOT C NPUOMIDKEHWEM K LieIeBOMY
yrony. g TOBBIIEHWST TOYHOCTU TO3ULMOHUPOBAHUA MOXKET CHWXKATb CKOPOCTb I10BOPOTA,
NIPUOJTIIKAsCh K LieJIeBOMY YIUTY, UCI0JTb3Ys TIPOTIOPLIMOHABHBIN PerymsTop.

RunGyroDirectDistance — o6ecrneurBaeT NpsiMOIMHeHOe IBIKEHHe Ha 3a/laHHOe PAaCCTOsTHUE C
UCMO0/Ib30BaHMEeM TMpPOCKONA U JByX MOTOpPOB. Bo3Bpar Ha MCXOZHOe HampaB/eHHe, B CJyuae
MIPUHYUTE/IBHOTO WM CJIyuyallHOTO CMellleHts], TIPOM3BOAUTCA C MOMOILIBIO MPOMOPLIMOHATBHOIO
perynsrtopa.

RunGyroDirectDistanceForParallel — 1o cBouM  BO3MOXHOCTSIM  SKBHBaJeHTHa
RunGyroDirectDistance, ofHaKo NOJHOCTbIO TOATOTOB/IEHA AJIs1 [apasule/IbHOTO BbI30Ba U MOXKET
CJIY>KUTh TIPUMEPOM TIOATOTOBKY Tapasule/ibHBIX Mporeayp. B ciiyuae He0OX0AMMOCTH MOXKET ObITh
BbI3BaHa U B [10C/I€/|0BaTe/IbHOM KOJIe.

RunGyroDirectToBlackLine — obecrieunBaeT TpsiMO/IMHeHOe [BW)KeHHE C MCI0JIb30BaHUEM
TMpOCKONa M JBYX MOTOPOB /0 UEPHOW JIMHUM, OINpejenseMOd OJHUM WU [BYMs JaTuMKaMH
LjBeTa/cBeTa. Bo3BpaT Ha MCXOAHOe HarpaB/ieHHe, B C/lydyae NPUHYJUTENbHOIO WU C/1y4yalHOro
CMelLleHus], IPOU3BOJUTCS C IIOMOLLBIO NTPONOPLIMOHA/IBHOTO PeryssTopa.
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doRunGyro - yHuBepcanbHas TMpolieAypa TMPSMOIMHENHOTO [JBW)KEHUs C HWCIOIb30BaHUEM
TMPOCKOIIA U IBYX MOTOPOB. XapaKTepu3yeTcsl CTOM-(GYHKI[UeH, KoTopasi o/DKHA ObITh repejaHa B
KaueCTBe TlapameTpa M Orpe/ie/isieT MOMEHT 3aBepIleHus TIPSMOTMHEeHOro ABMKeHUs. [IpoLieaypsl
RunGyroDirectDistance, RunGyroDirectDistanceForParallel u RunGyroDirectToBlackLine B
KOHEUHOM HuTore Bbi3biBatoT doRunGyro.

IIpumep:
{

Mpumep UcCNonb3oBaHUs moayns anroputmoB (algol.pp).
TpebyeTcs pob6OT-MATUMUHYTKA, AAaT4YMK FUpOCKONa W cCpeaHuii moTop.

Po60T 3anyckaeT napassiefsibHyl0 npoueaypy NpPsSMOVHEAHOrO ABUXEHWS C MOMOLLbIO
rupockona. Bo Bpewms BbINO/IHEHUS MapanieflbHOro ABWXEHUA 3anycKawTcsa [ABa
nocnefoBaTe/bHbIX BpalleHUsl cpefHero MoTopa B MPOTMBOMO/IOXHLIE CTOPOHHI.

Mo OKOHYaHWKM MocneAoBaTeNbHbIX AeACTBUIA POGOT [JOXuAaeTcs 3aBeplieHus
napannenbHoi npoueaypsl, NPOUrpLIBaeT HEeB6O/blYI MENoAUI U 3aBepliaeT MNporpamMmy .

b
{$i rubiro.inc}

uses rubiroBase,
rubiroSensors,
rubiroMotors,
rubiroParallel,
rubiroSound,
rubiroAlgo;

var thread:dword;

begin

ev3init();

ev3gyro.calibrate;
thread:=parallel(@RunGyroDirectDistanceForParallel, [0,20,1000]);
ev3mmotor.RunTime (1000, 30) .wait;
ev3mmotor.RunTime (1000, -30) .wait;
parallelwait(thread);

ev3dsound.beep(signall) .wait();

end.
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cnonb3oBaHue K/1aCCOB U 00O bEeKTOB OMO/TNOTEeKU
RubiRobotLib

Knacc TEv3, 06beKkT ev3 (Moaynb uev3)

Knacc TEv3 siBnsieTcst 6a30BbIM /1S BCeX OCTa/IbHBIX KyaccoB bubnuoreku. Kiacc rnopgepskuBaer
MeXaHU3Mbl OKWZIAHUS pa3nuuHbix coObiTHil. C Bepcun 0.2 6ubmMoTekH Kiaacc obecrieurBaeT
noffiepkky Ao 6 TalimepoB Ha o00bekT. C Bepcum 0.2.5 6ubnuoTekn Kmacc obecrieunBaeTr
TIOZIZIEP>KKY 710 6 MBIOTEKCOB Ha 00bekT (cM. maparpad CpejcrBa mapauie/IbHOT0 MCIIOTHEHUS
Koja.). IHuIMamM3anysi BCTDOEHHBIX TallMePOB M MBIOTEKCOB peaii3yeTcsi caMoi OMOIMOTeKoH.
[TpenycMoTpeHa BO3MOXKHOCTH OMpeJessiTh CBOM COOCTBEHHble TaliMepbl W MBIOTEKCHI, HO
KOHTPOJTb UX COCTOSIHUS SIBJISIETCSI 00/1aCThI0 OTBETCTBEHHOCTH MPOrPaMMHUCTA.

O6mwekT ev3 knacca TEv3 aBTOMaThueCKu CO3[aeTcsl TIPU UHUIMAIN3aLKA OUOIHMOTeKU BBI30BOM
npotenyps! ev3init(). B Bepcuu 0.1 6ubnuorekn 06beKT ev3 NMPUMEHSICS TOMbKO B OT/Ia[0YHBIX
yessix. HaunHast ¢ Bepcur 0.2 peKoMeH[yeTCsl TIPUMEHSITb JaHHbIM OOBEKT B CHUTyaLUsiX, KOTzAa
HeoOXoqUMa TIOJ/Iep’)KKa TallMepOB W MBIOTEKCOB, He CBSI3aHHBIX C JIPYTUMH OOBEKTaMH
OubMmMoTeKH.

Onucanue kiaacca TEv3

TEv3=class
constructor Create;
{
c v0.2
6/10KMpYeT Ha mMS MWIMCEKYHA
}
procedure sleep(ms:dword);
{

3anyckaeT Tailmep, KonM4yecTBO TaimepoB - 6, ¢ O go 5,

no yMO/4YaHWI0 MCMNOoMb3yeTcsA Taimep C HoMepom 0.

C v0.2.5 MOXHO uCnonb30BaTb CBOW COGCTBEHHHIH Tarimep (ID:double),
BBeAEH ANA npefoTBpalleHUss FOHOK B Mapan/jie/ibHOM WUCMOJ/IHEHUN .
}
procedure timerStart(ID:integer=0);

procedure timerStart(out ID:double); // cob6cCTBeHHbli Taimep
// BO3BpawaeT KO/-BO MWIIUCEKYHL C MOMEHTa 3anycka Talhmepa
function timer (ID:integer=0):dword;
function timer (ID:double):dword;

{

6NoOKUpyeT Ha TaimayT mS C MOMEHTa CcTapTa Tahmepa
Hanpuvep: timerStart(5) BeINoNHeH B 13:05:23

ecnun timerwWait(6000,5) 3anyweH B 13:05:25,

TO 6/0KMpOBKa No 5 TaliMmepy 3akKoHunTca 13:05:29

ecnu timerwWait(6000,5) 3anyweH nocrse 13:05:29,

TO Mpon3onaeT HemensieHHbIi BbIXO4 U3 OyHKUUK.

}

procedure timerWait(ms:dword; ID:integer=0);

procedure timerWait(ms:dword; ID:double);

// v0.2.5

// 06HynsieT Tanmep Ha 1970 rog

procedure timerClear(ID:integer=0);

procedure timerClear(out ID:double);
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// QYyHKUMM GTIOKUMPOBKMK, 6 MbBHTEKCOB - C O Jo 5

procedure lock(ID:integer=0);

procedure unlock(ID:integer=0);

function tryLock(ID:integer=0):boolean;

// BO3MOXHOCTb UCMNOAb30BaTb COOGCTBEHHbIE MbITEKCHI

procedure initMutext(var Mutex:TEv3Mutex);

procedure doneMutex(var Mutex:TEv3Mutex);

procedure lock(var Mutex:TEv3Mutex);

procedure unlock(var Mutex:TEv3Mutex);

function tryLock(var Mutex:TEv3Mutex):boolean;
end;

TIpuMepbI UCII0/TH30BaHUA TalilMepOB 00beKTa ev3
{

JemoHcTpauma paboTbl TalimepoB Ha EV3 (tmril.pp):

{$i rubiro.inc}

uses rubiroBase;

begin

ev3init();

writeln('Timer® and Timerl start');

ev3.timerStart;

ev3.timerStart(1);

writeln('Sleep 2 sec');

ev3.sleep(2000);

writeln('Timer® value = ',ev3.timer,' msec');
writeln('Timerl 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 = 6000 msec.');
ev3.timerwait (6000,1);

writeln('Timerl sleeping end, value = ',ev3.timer(1));
write('press enter NOW!'); readln;

writeln('Now sleep until timerl value = 10000 msec.');
ev3.timerwWait(10000,1);

writeln('Timerl sleeping end, value = ',ev3.timer(1));
end.

Knacc TEv3Buttons, 06beKkT ev3buttons (moaynb
rubiroButtons)

Hoctyn kK kHomkam EV3 peanmm3oBaH uepe3 o0bekT ev3buttons kimacca TEv3Buttons. O0bekT
aBTOMAaTHUECKU CO3JaeTCsl TIPYU UHULIMAMU3alMK OUOIMOTEKU BBI30OBOM Mpolieayphl ev3init().

Y EV3 umeercs 6 knonok: UP, DOWN, LEFT, RIGHT, CENTER, BACK.

Haxxatie Ha kHorKy CENTER zomosHUTE/NIbHO TeHepupyeT MepeBofi CTPOKW. TakuMm obOpa3om,
3aBeplleHWe BbI30Ba Mpolenypel readln MoxkHO oOecrieunTh He KiaBuilleld Enter, a KHOMKOM
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CENTER. 370 1mo3BoJisieT UCI0/Ib30BaTh eUHBIM CII0Cc00 OXKUAaHUSA Kak B ssh-ceccuu, Tak W mpu
3aIyCKe TIporpaMMbI Ha OJ1oKe.

O6paboTtka Haxkatusi kKHOTKM BACK 3aTpynHeHa B HOBOUM Bepcuu MpoivBKU ev3dev-stretch, T. K.
TIporpaMMa, 3arnyiieHHas uepe3 BrickMan Heme/jjieHHO 3aBepiliaeT paboTy 10 HaXKaTHIO Ha JAHHYHO
KHOTIKYy. B mpezpiyieii Bepcuu mNpomvBKU ev3dev-jessie aBapuiiHbI OCTaHOB MPOWU3BOAWICS
TOJILKO TI0 ZJTTeNIbHOMY (2-3 ceKyHzbl) HakaThio Ha KHOMKY BACK. Yka3zaHHas rpobieMa He
3aTparvBaeT 3aIrycK nporpaMmel B ssh-ceccuu.

O6bekT ev3buttons mo3BossieT:

1) ITonyyats TeKylljee COCTOSIHWE KHOMOK (HaXkaTa WM 0T>KaTa)
2) OkuziaTh BO3HUKHOBEHHSI JTF000r0 COOBITHS HAa KHOTTKAX

3) OkuziaTh BO3HUKHOBEHHSI 3a/laHHBIX COOBITUI Ha KHOTIKaX

CyliecTByeT HECKOIBKO CIIOCOOOB Kak WIeHTU(MUKAI[MK KHOTIOK B MeTo/aX OKUAAHUS, TaK U
HZieHTU(UKALIMKU COCTOSTHUSL KHOTIOK, TIPU 3TOM PErvMCTp CHMBOJIOB 3HAUeHHs He UMeeT:

Npentudukaiiyiss KHOTOK:

Knornika UP, BapuaHThl uaeHTUGMKaumu: 'up','BBepx’,'103','bup

Kuonka DOWN, BapuaHThl ujjeHTU¢UMKauu: 'down’,'Buu3','108','bdown’

Kuonka LEFT, BapuanTs ugentudukanuu: 'left','sneso’,'105','bleft'

Kuonka RIGHT, BapuanTs! uentudukanuu: right','snpaso’,'106', bright'

Knornika CENTER, BapuaHThl uieHTU(PUKaLuu: 'center’,' 1jeHTp','28','bcenter’

Kuorka BACK, BapuaHTBHI WeHTU(HUKALMH: T00ble CTPOKH, PEKOMEHAYIOTCS CeAyromue -

'back’,'cancel’,'Ha3az','ormeHa’,'bback’

W penTrdukaiusi COCTOSIHUSL KHOTIOK
Knomnka otxara: 'HeT','no','0","
Knomnka Ha)kara: BCe OCTa/lbHble BapUAHThI

Onucanue kiaacca TEv3Buttons

TEv3Buttons=class(TEv3)
constructor Create();
destructor destroy;override;
{
XoeT HaxaTua mnm oTnyckaHua Knasuwm, B Button Bo3BpawaeT oAHY U3
KOHCTaHT bBACK, bCENTER, bUP, bLEFT, bRIGHT wnu bDOWN,
B Press Bo3BpawaeT true, ecnu 6b/10 HaxaTue.

}

function wait(out Button:variant; out Press:variant):TEv3Buttons;
{
XoeT HaxaTusa-oTnyckaHusa Habopa KHOMOK.
3aBeplueHne - nNpuM BO3HWKHOBeHUM BCEX co6GbLITUIA M3 nepefaHHOro maccuea.
Kaxnas KHOMKa B MaccuBe KoaupyeTcsa CcTpokoi Bupga '14:0', 'Hazap:HeT'
(oTnyckaHue knasuwum Back), '108:1', 'Down:NO' (HaxaTue knasuwm Down)
M T.n. Pernctp CUMBONOB HeBaxeH. [llpouecc oxmagaHms cCOonpoBOXaeTcs
MUraHVeM LBEeTOUHAUKaLUn

¥

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

{

X0aTb HaXaTuUA-O0TNyCKaHUA Ha6opa KHOMOK
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3aBepleHne - npu BO3HMKHOBEHUM JIOBOI0 cobbiTMA M3 nepefaHHOro maccuea
Kaxgas KHoOMKa B MaccuBe KoaupyeTcs cTpokoih (cm.WaitEvent)
npouecce OxXugaHua CONpPoOBOXAaeTCcsA MUraHWeMm LBeTOUHAUKauUn

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

// BO3BpawaeT COCTOSAHME KHOMKWM BACK, true - npu HaxaTuu

property Back:variant read getBack;

// oxumpaeT Haxatumsa (1 wnm true) wmnum otnyckanuma (0 mnm false) KHonkum BACK
function waitBack(press:byte=1):TEv3Buttons;

function waitBack(press:boolean):TEv3Buttons;

// BO3BpawaeT COCTOsAHMEe KHoMku CENTER, true - npm HaxaTtuwu

property Center:variant read getCenter;

//oxnpaeT Haxatua (1 wnu true) wunum otnyckaHua (0 wmnu false) kKHonku CENTER
function waitCenter(press:byte=1):TEv3Buttons;

function waitCenter(press:boolean):TEv3Buttons;

// BO3BpawaeT COCTOSAHME KHoMkuM UP, true - npu HaxaTuu

property Up:variant read getUp;

// oxmpaeT Haxatusa (1 wnm true) wmnm otnyckanusa (0 wmnm false) kHonkum UP
function waitUp(press:byte=1):TEv3Buttons;

function waitUp(press:boolean):TEv3Buttons;

// BO3BpalaeT COCTOSIHME KHOMKM LEFT, true - npu HaxaTuu

property Left:variant read getLeft;

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

function waitLeft(press:boolean):TEv3Buttons;

// BO3BpawaeT COCTOSAAHME KHOMKW RIGHT, true - npu HaxaTuu

property Right:variant read getRight;

// oxmpaeT Haxatusa (1 wnm true) wmnm otnyckaHusa (0 wmnm false) kKHONKKM RIGHT
function waitRight(press:byte=1):TEv3Buttons;

function waitRight(press:boolean):TEv3Buttons;

// BO3BpalaeT COCTOSsHME KHOMKM DOWN, true - npu HaxaTuu

property Down:variant read getDown;

// oxupaeT Haxatua (1 wnu true) wam otnyckaHua (0 unu false) kHornku DOWN
function waitDown(press:byte=1):TEv3Buttons;

function waitDown(press:boolean):TEv3Buttons;

end;

IIpumepsl ucio/b30BaHuA KHONOK EV3

{

BbiBOA4 Ha 3KpaH Haxumaembix KHomnok EV3 (btnl.pp):

{$i rubiro.inc}
uses rubiroBase, rubiroButtons;

begin

ev3init();
while not ev3buttons.back do begin

if
if
if
if
if
end;
end.

{

ev3buttons.
ev3buttons.
ev3buttons.
.right then writeln('RIGHT');
ev3buttons.

ev3buttons

up then writeln('UP');
down then writeln('DOWN');
left then writeln('LEFT');

center then writeln('CENTER');

Bnokupywlwee oxugaHue v BbIBO4 Ha 3KpaH
HaxumaeMblX/0TnyckKaemelx KHOMokK EV3 (btn2.pp)

3
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{$i rubiro.inc}

uses rubiroBase, 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: ', press);

bdown:writeln('DOWN: ', press);

else writeln('ERROR!");
end;

if (button=bback)and(not press) then break;

end;
end.

{

Bnokupywwee oxugaHue pasfinyHbIX KOMOBMHaLWiM
HaxaTma/oTnyckaHua KHonok LEFT m RIGHT (btn3.

3

{$i rubiro.inc}

uses rubiroBase, rubiroButtons;

begin
ev3init();

Writeln('Wait LEFT and RIGHT press');
ev3buttons.waitAll(['left:ga', 'right:1']);

Writeln('Wait LEFT and RIGHT release');

ev3buttons.waitAll(['BneBo:0', 'right:no']);
Writeln('Wait LEFT or RIGHT press');
ev3buttons.waitAny(['left:pga', 'BnpaBo:YES']);

Writeln('end');
end.

{

Brokupyiowee oxugaHue HaxaTuid OTAENbHbIX KHOMOK
C uBeToOBOW uHAMKaumen (btnd.pp)

3

{$1i rubiro.inc}

uses rubiroBase, rubiroButtons, rubiroLeds;

begin

ev3init();

Writeln('wWait 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('Wait DOWN');
ev3buttons.waitDown;
ev3leds.all(0,255,0,255);
Writeln('Wait CENTER');

56

pp)



IMpoext RubiRobot, Bepcust 0.2.7 ot ???

ev3buttons.waitCenter;
end.

Knacc TEv3Leds, 06beKT ev3leds (moaynb rubiroLeds)

Hoctyn K 1ieTouHgukatopaMm EV3 peanu3oBaH uepe3 06nekT ev3leds kmacca TEv3Leds. O6bekr
aBTOMAaTHUECKU CO3JjaeTCsl TIPYU MHULIMAIU3alK OUOIMOTeKH BBI30OBOM MpolieAyphl ev3init().

EV3 umeer 4 1jBeTonHAMKaTOpa: J1€Bbld KPACHBIM, JIeBbIM 3eJIeHbIM, NpaBbld KPACHBIM W IPaBbIi
3eseHbld. [lpy cMmenieHWM 1{BeTOB WH/VKAaTOPOB OJHOM CTOPOHBI MOKHO I0/ydaTh pa3/idyHbIe
OTTEHKH 3e/IeHOr0, KPaCHOI'O M OPaH)XeBOI'0 LIBeTOB. VIHTEeHCHBHOCTSD 1jBeTa OIpefessieTCs Lie/IbIM
3HaueHueM oT 0 10 255. DTO 3KCK/IIO3MBHAsi BO3MOXKHOCTh ev3dev, B LITaTHOM mpolivBkKe Lego
EV3 unaukatopsl oALep>XKUBAr0T TOJIbKO MaKCUMa/lbHYH0 UHTEHCUBHOCTb.

[Tpu 3amycke mporpaMMbl aBTOMaTH4eCKW BbI3bIBAETCS MeTOJ, start, yCTaHaB/IMBAIOLLUI CBET/IO-
OpaH)XeBbIM LIBET Ha LIBeTOMHJMKAaTopax. Vcrmonb3yeTcsl Kak BU3ya/bHOE TMOJTBEP)KJEHHe CTapTa
TIPOrpaMMBbI M YCTIeITHOW WHHULManu3auy 6ubsmoTeky. [1pyu 3aBepiiieHUY BBI3BIBAETCS METOZ Stop,
BOCCTaHaB/IMBaIOLLMI CTaH/IapTHBIM 3€e/IeHbIH LIBeT Ha L|BeTOMH/MKATOpaXx.

Mertozb! push ¥ pop Mo3BOJISIIOT COXPAHATh U BOCCTAaHAB/IMBATh BCe 3HAYEHUs LIBETOMH/AUKATOPOB
OfHOBpeMeHHO. [IyI1 3TOro MCIO/b3yeTCsl CTeK, pasMep KOTOPOIr0 OrpaHuYeH TOJIBKO JOCTYIHOU
orepatvBHOM mnamATbio. Metop blink ucnonb3yer TOT-Xe cTeK [Jii MMUTALMM MWCaHUS U
NIPUMEHSIETCsI, HarpuMep, B MeTofax waitAny u waitAll 6a3oBoro kmacca TEv3 (mpumepsr
TIpUMeHEeHUs - CM. IOKyMeHTaLu1to 1o kiaccy TEv3Buttons)

[Ipy ycTaHOBKe ILjBeTa Ka)K[OrO MHJAMKATOpa WCII0/b3yeTCs TMOBBILLEHHBbIM TaMmayT - 30Mmc.
[TpakTka TMOKasblBaeT, UYTO TpPU MeHbIIeM TaiiMayTe JpaiiBep L|BETOMHJUKATOpa MOXXET
"3ax/1e6HyTbCsA" OBICTPO MOCTYMAOIIMMY JaHHBIMH, UTO MPUBE/ET K 3aBUCAHUIO KOHTPOJIIepa.

Onucanue Kinacca TEv3Leds

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

//3anycKkaeTcsa npu cTapTe, co34aeT CBET/I0-OpaHXeBblid LBET
function start:TEv3Leds;

// 3anyckaeTcs NO 3aBeplleHun, BBOCTaHaBNMBAET WTaHbld 3e/1eHblid
function stop:TEv3Leds;

// coxpaHseT TekKyuue uUBeTa B namaTu (Ha BepuuHe cTeka)
function push:TEv3Leds;

// BBOCTaHaBAMBaeT LBeTa U3 namAaTu (C BEpWWHb CTeKa)
function pop:TEv3Leds;

// racuT Bce uUBeTa
function hide:TEv3Leds;

{

npmn nocnepgoBaTtesibHOM UCNO/Ib30OBaHNMU racuT-BOCCTaHaBnuBaeT LBeTa

57



IMpoext RubiRobot, Bepcust 0.2.7 ot ???

NpUMMEHSETCA ANS UMUTaUUSA MUTaHUs
HEe peKoMeHAyeTCs UCMoAb30BaTb COBMECTHO C
push, pop, hide - BO3MOXHb abeppauuu

function blink:TEv3Leds;

{

Ecnn B uBeTa OblNM MoraweHsl MMraHnem, BOCCTaHaBNMBaeT WX,
MHa4ye Hu4yero He pgenaet

}

function unblink:TEv3Leds;

{

YcTaHaB/nvBaeT MHTEHCUBHOCTb BCEX LBETOMHAWKATOPOB, Avana3OoH 3HayeHun -
OoT 0 go 255 (OT MUHMMANbLHOW [0 MakKCUManbHOW WHTEHCUBHOCTW)
3HayeHue -1 o3HayaeT OCTaBWUTb COOTBETCTBYWWWIA UBeT 6e3 N3MeHeHWuN

}
function All(_leftred,_leftgreen,_rightred,_rightgreen:variant):TEv3Leds;

// ycTaHaBNuBaeT WHTEHCUBHOCTb N€BbIX LBETOUHAMKATOPOB
function Left(red,green:variant):TEv3Leds;

// ycTaHaBnMBaeT WHTEHCUBHOCTb MNpaBbiX LUBETOUHANKATOPOB
function Right(red, green:variant):TEv3Leds;

// ycTaHaBnuBaeT MHTEHCUBHOCTb NIEBOr0 KPacHOro uBeTOMHAMKaTopa
function LeftRed(red:variant):TEv3Leds;

// ycTaHaBnuBaeT WHTEHCUBHOCTb MPaBOr0 KpPacHOro LuBeTouMHAMKaTopa
function RightRed(red:variant):TEv3Leds;

// ycTaHaBnuBaeT WHTEHCUBHOCTb NIEBOr0 3€/IeHOr0 LBeToMHAMKaTopa
function LeftGreen(green:variant):TEv3Leds;

// ycTaHaBnuBaeT WMHTEHCUBHOCTb MpPaBOr0 3€/IeHOr0 LBeTOoMHAMKaTopa
function RightGreen(green:variant):TEv3Leds;
end;

ITpumMepsl UCI0/1b30BaHusA BBeTOMHAUKATOpoB EV3
{

TpoekpaTHoe 'nepenuBaHune" uBeToB (ledl.pp)
}
{$i rubiro.inc}
uses rubiroBase, rubirolLeds;
var 1i,k:integer;
begin
ev3Init();
for k:=1 to 3 do begin
for i:=0 to 255 do begin
ev3lLeds.all(255-1i,1i,1,255-1);
end;
for i:=0 to 255 do begin
ev3lLeds.all(i,255-1,255-1,1);
end;
end;
end.
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{

AeMoHCTpauma MuraHua usetToumHaukaTtTopoB (led2.pp)

npuM OTNYWEHHOW LUEHTPa/bHON KHOMKE - MUraHue OpaHXeBbiM
Npyv HaxaTol UEeHTPa/ibHOW KHOMKE - MWraHuWe KpacHbIM
BbIXO4 W3 MporpamMmMbl - HaxaTue Ha KHOMKy Back

{$i rubiro.inc}
uses rubiroBase, 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.

Knacc TEv3Screen, o6bekT ev3screen (moaynb rubiroScreen)

Hoctyn K [Jucruiero peasv3oBaH uepe3 o00beKT ev3screen Kinacca TEv3Screen. OObekr
aBTOMAaTHUECKU CO3JaeTCsl TIPYU UHULIMAMU3alK OMOIMOTEKH BBI30OBOM Mpolieayphl ev3init().

YcrpolicTBo AucIiesi pa3iMuHO B ev3dev-jessie 1 ev3dev-stretch.

B ev3dev-jessie gucneit EV3 paccmarprBaeTcsi KaK MOHOXPOMHBIN, pasmepoM 178x128 touek. B
peasbHOCTH MOXKeT afipecoBaThcsi 192x128 Touek, ogHaKo TOUKK 179-192 Ka)K0M CTPOKU BBIXOAST
3a npejiesibl AucIuies. [Ipy 3ToOM OHM CYIIeCTBYIOT, MOTYT OBITh ITPY HEOOXOZAMMOCTH YCTaHOB/IEHBI
Y curTaHbl. YepHBIM IIBETOM Ha JIUCIUIee cudTaeTcs 3HaueHue 0, 6ebiM - 1.

B ev3dev-stretch aucrineit EV3 paccmarprBaeTcsi Kak uepHO-0enbiid, pa3MepoM 178x128 Touek,
Ka)KJast U3 KOTOPBIX O0TOOpakaeTcsi OHUM W3 4 OTTEHKOB Ceporo IiBeTa, OT YepHOro fo Oesoro.
BHyTpeHHe Kak[asi Touka omnuchbiBaeTcsi TpurieToM RGB (oTTeHKaMM KpacHOro, 3e/eHoro u
CUMHETr0 C MHTEeHCUBHOCTBIO OT 0 A0 255), 4yTO MO3BOJIIET MCII0/Ib30BaTh MOpsiAka 16 MUITMOHOB
L{BETOB.

bubmioreka RubiRobotLib obecrieuriBaeT KoppekTHY10 paboTy GyHKLMI PUCOBaHUS Ha JFOO0M 13
JVICTIIEEB.

W3HayanbHO [gucIiield 3anudT OesibiM I[BETOM, HACTPOWKHW IjBeTa KapaH/alla, KMUCTH U mpudra -
YyepHble.
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Bb130oB (pyHKIMI pHUCOBaHMSI He TMPUBOAUT K HeMe[JjIeHHOMY BBLIBOAY Ha Juciiieid. PucoBaHue
npousBoguTcs B Oydepe orepaTWBHOM MamsTH, BbIBOZ Ha [AWCIUIEM peanu3yeTcsi MeTO[OM
ev3screen.show. OTo no3BossieT Co34aTh JAOCTaTOYHO CAOXKHBIA PUCYHOK M OJHUM [lefiCTBUEM, C
MHUHHMMaJ/bHBIM MeplLiaHueM, [lepeHeCTH ero Ha JUCILIeN.

CofepxrMoe [JUCIIesT MOXKeT ObITh CKONHMPOBaHO B Oydep orepaTMBHOM IMaMSITH C TIOMOIIbIO
MeToZia get. OTO MOXKeT OBbITb TIO/NIe3HBIM AJIsi CO37laHWs 'CKPUHILIOTOB" AucIviess Tipu pabore
CTOPOHHUX TIPOrpaMM, C MOC/IeAYIOIIMM COXpPaHeHHeM MoMy4YeHHbIX n300pakenuii 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
YMOJTUQHHIO MOKeT ObITh M3MeHeH 3aMeHOM Cofiep)KUMOro 17100ambHOM nepemenHoi _fontName 1o
BbI30Ba ev3init. HaunHast ¢ Bepcuu 0.2.5 6ubmHMoTeKM Mocje Bbi3oBa ev3init mipudT MoxkeT OBITH
u3MeHeH Bbi30BoM Metofa fontType ¢ mepesnaueli ogHol u3 6 KoHcTaHT: ruSans, ruSerif, ruMono
(urpudTel DejaVuSans.ttf, DejaVuSerif.ttf, DejaVuSansMono.ttf ¢ mogmep>xkoii pycckoro si3bika,
cm. https://ru.wikipedia.org/wiki/DejaVu), enSans, enSerif, enMono (upudTtsi Vera.ttf, VeraSe.ttf,
VeraMono.ttf ¢ moaIep>KKoi TOMBKO JIaTUHUIBI, CM. https://ru.wikipedia.org/wiki/Bitstream Vera).
[IIpudTel ¢ MOALEPKKOM TOMBKO JIATHHMIILI BBEJEHbI M3-3a WX HeOO/BIIOr0 pa3Mepa U MOTYT
WCTIO/Ib30BaThCsl TIPU BBICOKMX TpebOBaHMsI K CKOPOCTH BW3yanu3anuu Tekcta. Lpudt enMono
BKJTIOUEH B KOZI MOAYJisi rubiroScreen u goctymneH Bcerga. Eciu mpudT, 3amaHHbIN 17100aMbHOM
nepemenHol _fontName, He oOHapykuBaeTcs B (aiijioBOM cHCTeMe TP CTapTe IPOrPaMMBbI,
00BeKT ev3screen aBTOMaTHUeCKH MepeK/IIovYaeTCst Ha UCTI0/b30BaHue mpudTa enMono.

Ecmu HeoOxofuMble 7711 BBIBOZIA HA AMCIUIEH MIPUQTHI OTCYTCTBYIOT B OMEPALMOHHOMN CHCTeMe
poboTta (HaripuMep, IMpH CTapTe IT-MPOrpaMMbl Ha OPUTMHAJBLHOM 0Opa3e Tpoekta ev3dev), To
CYIL[eCTBYeT BO3MO)KHOCTh TIOJK/TIOUNTh BCTPOeHHbIe B Oubmioreky RubiRobot mpudTsl. s 370
TpeOyeTcss TPOCTO TIOAK/IIOUWTh OAWH WIM HECKOJbKO MOAyAed U3 CJIeAyroIlero CrMcKa:
fontEnMono, fontEnSans, fontEnSerif, fontRuMono, fontRuSans, fontRuSerif. [Ipu noaxkoueHM
MOJy/b aBTOMaTMYeCKU M3BJeKaeT M3 CBOEro Teja BCTPOEHHBbIM LIPU(T W pas3MellaeT €ro BO
BpeMeHHOM Katajiore. Takum o0pa3oM MWIpUGT CTAaHOBUTCS [JOCTYITHBIM JJIsi WCIIONb30BAHUS
MetozoM ev3screen.fontType. CremyeT yuuTbIBaTh, 4YTO pa3Mep (aiina Kakgoro mpudTa
kosie6ercst ot 50 g0 700 KumoOaiiT, BK/IFOUeHHe MX B IMPOTPAMMY YBEJIUUUT BPeMsT KOMITUTISLIUN
pasmep ucrosiHsieMoro (aiina, a Takke 3amMe[/IMT CTapT IporpaMMel. [103ToMy He pekoMeHAyeTcs
WCIIO/Ih30BaTh yKa3aHHbIE MOAY/IM Ha POOOTOTeXHHUUECKMX COPEBHOBAHUSX, I7je OOBIUHO Aopora
KaK71as CeKyH/za.

Mopyne rubiroScreen sBiseTcs camMbiM 00beMHBIM B OWO/MMOTEKe, ero TIOAK/IIOUEHHE
aBTOMAaTHUYeCKH YBe/JMYMBaeT WCIIOMHSIEeMbIA (aiil rporpaMmbl TpuMepHO Ha 350 KuioOaiT.
[TosToMy, ecu ocoboii HEOOXOAMMOCTH B BbIBOJE Ha JIWCIUIEN HET - PeKOMeHAYeTCsl OTK/IHYaTh
JIAHHBIM MO/ly/ib, UTO YCKOPHUT IPOLiecC KOMMpOoBaHuUs McromnHsieMoro (aiina Ha EV3 u ero 3amycka
Ha pobore.

Omucanue Kinacca TEv3Screen

var _fontName:string="'/usr/share/fonts/truetype/dejavu/DejaVuSerif.ttf';

type TEv3Font=(ruSans, ruSerif, ruMono, enSans, enSerif,enMono);
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TEv3Screen=class(TEv3)
property fontName:string read FfontName write SetfontName;
constructor create();
destructor destroy; override;

// o4ucTKa nsobpaxeHus

function clear:TEv3Screen;

// BbIBOO M306paxeHuss Ha gucnnem
function show:TEv3Screen;

// nonydyeHue u3zobpaxeHua c gucnnes
function get:TEv3Screen;

// 3anncb n300paxeHWs Ha AUCK B png-dopmaTe
function save(name:variant; inverse:boolean=false):TEv3Screen;
// uTeHue n3obpaxeHus c gucka B png-¢popmaTte
function load(name:variant; inverse:boolean=false):TEv3Screen;

// pucoBaHue pasnYHbiX GUryp KapaHgalom W KUCTbHO
function line(args:array of const):TEv3Screen;
function line(x,y:variant):TEv3Screen;

function line(x1,y1,x2,y2:variant):TEv3Screen;
function rectangle(x1,yl1,x2,y2:variant):TEv3Screen;
function ellipse(x1,y1,x2,y2:variant):TEv3Screen;
function circle(x,y,R:variant):TEv3Screen;

// neyaTb TecTa CTaHAaApPTHbLIM WPUGTOM

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;
function textWidth(arg:variant):integer;

function textHeight(arg:variant):integer;

function boundText(x,y:variant; arg:variant):TRect;

function boundLastText:TRect;

// ycTaHOBKa rnapaMeTpoB KUCTWU

function brushStyle(style:variant):TEv3Screen; // 4ucno oT 0
function brushStd():TEv3Screen;

function brushNone():TEv3Screen;

function brushSolid():TEv3Screen;

// ycTaHOBKa LBeTa KUCTWU

function brushBlack():TEv3Screen; // 4epHblii
function brushwhite():TEv3Screen; // 6envlii
function brushLight():TEv3Screen; // cBeTn0O-cepbii
function brushDark():TEv3Screen; // TeMHo-cepblii
function brushColor(Red, Green,Blue:byte):TEv3Screen;

// ycTaHOBKa napaMeTpoB KapaHzjauwa

function penBig():TEv3Screen;

function penSmall():TEv3Screen;

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

function penNone():TEv3Screen;

function penStd():TEv3Screen;

// ycTaHOBKa LUBeTa KapaHpawa

function penBlack():TEv3Screen; // 4depHblii

function penWhite():TEv3Screen; // 6enbiii
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function penLight():TEv3Screen; // cBeTno-cepbli
function penDark():TEv3Screen; // TeMHOo-cepblii
function penColor(Red, Green,Blue:byte):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;

// ycTaHOBKa uUBeTa wpudTta

function fontBlack():TEv3Screen; // 4depHblii
function fontWhite():TEv3Screen; // 6enbiii
function fontLight():TEv3Screen; // cBeTno-cepblii
function fontDark():TEv3Screen; // TeMHO-cepblii
function fontColor(Red,Green,Blue:byte):TEv3Screen;

public
// [OCTYyn K 00BbEKTY Xo/cTa
property Canvas:TFPImageCanvas read fcanvas;
// [BOCTyn K OOBLEKTY pUCYHKa

property Image:TEv3Image read fimg;

end;

ITpumepsl ucmnob3oBaHus aucivies EV3
{

BbiBO4 Ha 3KpaH Gopmynbl M pe3ynbTaToB ee pacuyeTa (scrl.pp):
3
{$i rubiro.inc}
uses rubiroBase, rubiroScreen, sysutils;
begin

ev3init();

ev3screen

.fontsmall.fontsmall

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

sleep(3000);
end.

{

MaHunynaumm c pasmepom wpudTa U NMOBOPOTOM TekcTa (scr2.pp)
3
{$i rubiro.inc}
uses rubiroBase, rubiroScreen, sysutils;
begin

ev3init();

ev3screen

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

.fontBig()

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

.fontstd

.print(10, 60, 'NoBopoT -30')

.show;

sleep(3000);

ev3screen

.clear
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.fontRotate(180)
.fontSize(18)
.print(172,50, 'NosopoT 180')
.show;
sleep(3000);
end.

{
MpocTeliwas MynbTunAMkauus (scr3.pp)
}
{$i rubiro.inc}
uses rubiroBase, rubiroScreen, sysutils;
var i:integer;
begin
ev3init();
ev3dscreen.fontsmall.fontsmall;
for i:=1 to 178 do begin
ev3screen
.clear
.print(i, 20, 'npuseT CJIEBA!")
.print(178-1i, 40, 'npueeT CMPABA!')
.print(i, 60, 'npuseT CJ/IEBA!'")
.print(178-1i, 80, 'npuseT CMNPABA!")
.print(i, 100, 'npuBeT CNEBA!")
.print(178-i,120, 'npuseT CMPABA!')
.show;
end;
sleep(3000);
end.

{

3anosHeHne pgucnnes Habopom OTpPe3KOB
CO chnyd4aliHbMu CTWUNeM U WUpuHOl (scr4.pp)
}
{$i rubiro.inc}
uses rubiroBase, 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.

{

JeMoHCcTpauusa cTunein KUCTU U COXPaHEeHUs COLEPXMMOro gucnnes
B daine png-dopmaTta (scr5.pp)

{$i rubiro.inc}

uses rubiroBase, rubiroScreen, sysutils;
begin

ev3init();

ev3screen
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.brushStyle(6)
.rectangle(0,0,172,128)
.brushStyle(0)
.circle(172/2,128/2,50)
.show
.save('scr5.png');
sleep(3000);
end.

Knacc TEv3Sound, 06beKkT ev3sound (moaynb rubiroSound)

HocTtyn K 3ByKOBOH IoficMcTeMe peasr3oBaH uepe3 o0bekT ev3sound knacca TEv3Sound. O6bekT
aBTOMAaTHUECKU CO3JaeTCsl TIPU MHULIMAMU3alK OMOIMOTEKH BBI30OBOM MpolieaAyphl ev3init().

MeTobl Kjacca OCYIIeCTB/IsieT BHEIIHUM BLI3OB C/IeAYIOL[MX KOHCO/BHBLIX linux-yTHUIUT: amixer
(ycTaHOBKa TpOMKOCTH), beep (momaua 3BYKOBBIX CHrHasnoB), play (o3ByurBaHue WAV-daiina),
espeak (cuHTe3arop peun). Takum oOpa3om, cCyiiecTByeT 3 TWIA 3BYKOBBIX IIPOLIECCOB,
ornpefensieMbix uaeHTUdHKaTropamu 'beep’, 'play’ u 'speak’.

Bubnvoreka HacTpauWBaeT CHMHTE3aTOp pPeuyd Ha HCIIO/b30BaHWE PYCCKOTO si3blKa. OTO O3HAuaer,
Cpeiiyd TIPOYero, uTo UKWC/IUTebHble OyAyT TPOM3HOCUTHCS IO PYCCKH, AaKe eCIM HaXOASTCS
BHYTpPHY aHIJIMICKOTO TeKCTa. VICTob3ys JOTOMHUTEbHBINA C/I0Baph C caiiTa pa3paboTurka espeak,
MOYXHO 3HAUMTEbHO Y/YUIIMThH MMPOW3HOILIEHHe PYCCKOTO TeKcTa. sk 3TOro ciefyeT 3arpy3uTh
apxuB http:/espeak.sourceforge.net/data/ru_dict-48.zip, pa3apxuBUpOBaTb HaXOJALIUWCS B HeM
daiin ru_dict-48 u CKOTIMPOBaTh ero Ha KOHTpOJL/IEep, 3aMeHsIs daiin
/usr/lib/arm-linux-gnueabi/espeak-data/ru_dict.

3amycK Ka)K[Oro 3BYKOBOIO IIpoLjecca peajM3yeTcsl Iapasyle/lbHO OCHOBHOM IporpaMme MU
rapasiie/ibHO JIpyTMM TWUIAaM 3BYKOBBIX TIpOLieccOB. Takoe IIOBeJieHHE MOXKHO W3MEHUTb C
TIOMOIIIBI0 MEeTOZIa Wait, KOTOPBIM OIOKHpYeT MPOrpaMMy B OKHZAHUM 3aBepIIeHus 33/JaHHOTO THTIa
(TUIIOB) 3BYKOBOIO TpOLecca.

3BYKOBBIE TIPOIIECCHI PA3HBIX TUIIOB He B3aUMOJEHCTBYIOT MeXAy C000M, UTO, C Yy4YeToMm
Trapasie/IbHOCTA UX PaboThI, MO3BOJISIeT BO3HUKATh CUTYaLUsIM, KOT/la pa3Hble THUIIbI TIPOLIeCCOB
OyzlyT 03ByueHbI He B TOM TIOPsi/IKe, KOTOPOM 3aIlyCKa/uch. Harpumep, rocsiesoBaTeIbHbIN 3amyCK
pecypcoeMKoro espeak 1 BEICOKOCKOPOCTHOTO beep 6e3 o)KufjaHus 3aBepIlieHusI TIPOLIeCCOB, CKOpee
BCEro MpuBeJeT CHayajda K Iofaye 3BYKOBOTO CHUrHaja, a 3aTeM - K O03BYUYMBAHHIO TeKCTa
CUHTE3aTOPOM peuH.

3amyck 3BYKOBOTO Ipoljecca [0 3aBeplieHMs Jpyroro 3BYKOBOTO IIpOLjecca TaKOTO-Xe THIa
nipuBeZieT MO0 K OXKU/IAHUIO 3aBepIlleHus Mpenbiayiero mpoiecca (Meton setWaitBeforeStart(),
UCTIO/b3yeTCss 10  yMOMuYaHWI0), /MO0 K TIpepbiBaHUIO TIpeZblAyIlero rpouecca (MeTof
setStopBeforeStart()), mocsie yero OyzeT Mpor3BeieH CTapT HOBOTO 3BYKOBOTO TPOIiecca.

Eciu mporpamMMa 3aBepIliMT CBOIO paboTy [0 OKOHUaHHs paboThl 3BYKOBBIX TIPOLIECCOB, TO OHU BCe
OyZyT NIPUHYAWUTETHHO OCTAHOB/IEHBI.

CrnenyeT yuMTBIBaTh, UTO 3aIlyCK BHEILHUX IPOL[ECCOB - OTHOCUTE/ILHO TPYZ0eMKasi orieparjusi U He
MOXXeT TIPUMEHSIThCSI /IeCATKA U TeM 0Oosiee COTHM pa3 B CeKyHAy. B cuTyaruu, kKorja 4actoTa
ToZlaY TPOCTBIX CHTHAJIOB [IO/DKHA OBITh OueHb BBICOKOMW, C/ieflyeT WCII0/Ib30BaTh METOZ
beepDirect, KOTOPBIH HampsIMyl0 B3aUMOZENUCTBYET C 3BYKOBOW IOJCHCTEMON KOHTpoOJsuiepa, Oe3
3aIyCKa BHEILHUX TIPOLIeCCOB.
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Omnucanue Kiaacca TEv3Sound

TEv3Sound=class
constructor create;
destructor destroy;override;

// YcTaHaBnuBaeT YypOBeHb FPOMKOCTU (OT O Jo 100%)
function volume(vol:variant):TEv3Sound;
{
MofaeT 3BYKOBOW CUrHan 3ajaHHOW 4acTOThl HanNpsAMyKw Ha YCTpPOMNCTBO.
PaboTaeT o4yeHb 6GbICTPO, 6€3 BbLI30BOB BHEWHUX MNPOrpavm.
WrHopupyeT 3BYKOBYI ouyepejb.
[na ocTaHOBKM curHana - nepegatb 0, nmbo Bhi3BaTb beep

¥

function beepDirect(tone:variant):TEv3Sound;

{

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

C 3ajaHHOoli nay30i N0 OKOHYaHWUK.

ANnTenbHOCTbL NO yMo/4yaHuio = 200mMc, nay3a - OMC

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

MopaeT Ha6op 3BYKOBbIX CUIHasioB 3afaHHOW 4acTOoTbl, 3ajaHHOW ANUTENbHOCTH,
C 3ajaHHoi rlay30|7| Mo OKOHYaHUN. |/|H¢OpMaLI,I/IFI 0O CUrHa/slax nepepaeTcd B
Maccue TpOI7IK61MI/I 4aCToTa-a/INTeNbHOCTb-MNay3a.

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

// 03ByuuBaeT o¢aiin B WAV-popmaTe, MMA KOTOPOro nepegaerca B QYyHKLUUIO
function play(wavfile:variant):TEv3Sound;

{

03By4MBaeT nepefaHHbli TEKCT CUHTE3aTOpPOM peumu,

CKOpPOCTb MO ymMonyaHuiw = 160 CNnoB 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;

// ycTaHaBiMBaeT KO/-BO C/IOB B MWUHYTY A8 CUHTe3aTopa peum
function setSpeakSpeed(speed:variant):TEv3Sound;

// OXupaeT 3aBepleHus MIbbiX 3anyleHHbIX 3BYKOBbBIX MPOLLECCOB
function wait():TEv3Sound;

{

OXmaaeT 3aBeplieHMs 3anylleHHbIX 3BYKOBbLIX MPOLECCOoB
NapameTp what onpegenseT Tun NpPOLECCOB:

'all' - Bce 3BYKOBble MpPOLECCHI
'beep' - 3BYKOBOIi curHan
'play' - o3ByumBaHue WAV-odaiina
'speak' - cuHTe3aTOp peumu

}

function wait(what:variant):TEv3Sound;
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// TpepbiBaeT BCe 3anyleHHble 3BYKOBble MpoueccChl
function stop():TEv3Sound;

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

{

yCTaHaB/MBaeT pPexum OXuiaHusi 3aBeplieHWsi 3BYKOBOro npouecca nepej
CTapTOM HOBOIrO 3BYKOBOIO MpoLecca Takoro-xe Tuna. MWcnonb3lyeTtcs
Mo ymos4aHuio

3
function setWaitBeforeStart():TEv3Sound;

{

ycTaHaB/MBaAET pexuMm npepbiBaHUs 3BYKOBOMO Mpouecca nepeg
CTapToOM HOBOIO 3BYKOBOIO MpoLecca Takoro-xe Tuna.
function setStopBeforeStart():TEv3Sound;

end;

IIpuMepbI UCII0/IHL30BaHUA 3BYKOBOM noacucrembl EV3
{

JemoHcTpaums beep ¢ oba3aTesibHbIM OXMAAHWEM Mepen 3aBePWEHUEM MPOrpammbl
(sndi.pp)
}
{$i rubiro.inc}
uses rubiroBase, rubiroSound;
begin

ev3init();

ev3dsound.volume(100).beep(450);

ev3dsound.volume(10).beep(450).wait();
end.

{

MOCTPOUHLI CUHTE3aTop peun. lpegHa3HadyeH AnsA 3anycka B ssh-ceccun.
(snd2.pp)
3

{$i rubiro.inc}

uses rubiroBase, rubiroSound;

var s:string;

begin

ev3init();

ev3sound.volume(100);

while true do begin
readln(s);

if s='"' then break;
ev3dsound.speak(s,100);
end;
end.

{
JdemoHcTpaunsa speak u beep (snd3.pp)

{$i rubiro.inc}

uses rubiroBase, rubiroSound;
begin

ev3init();

66



IMpoext RubiRobot, Bepcust 0.2.7 ot ???

ev3dsound.speak( 'Mmnepckuii 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.

Knacc TEv3Battery, o6bekT ev3battery (mogynb rubiroBattery)

Hoctyn K victounuky nutanuss EV3 peanusoBad uepe3 oObekT ev3battery kimacca TEv3Battery.
OOBeKT aBTOMaTUYeCKH CO3[aeTcs TIPU WHUIMAIu3aiud OUOIMOTeKW BBI30BOM IPOLIEAYPHI
ev3init().

B kauecTBe ucTOUHMKa muTaHus EV3 MoXKeT UCMO0/b30BaTh COOCTBEHHBIM aKKyMY/IATOP (apTUKY/T
45501), mn60o 6 0OBIUHBIX WM aKKYMY/ISTOPHBIX OaTapeek AA.

OCHOBHOM XapaKTepUCTUKOW, Ba)KHOW /i TIPUK/IQHOTO TPOTPAMMMUCTA, SIB/SIETCSI TeKyllee
BbIXOZIHOe HarpspkeHHe (Metoz TEv3Battery.volt), KoTopoe MoXeT KojiebaThCsl B TIpeZiesiaX OT 5 /10
9 BosibT. C MpakTUUeCKOUW TOUKU 3peHUs], HarpshKeHe HUKe 7 BOJIbT SIB/SIeTCS KDUTUYHBIM, BITUSIET
Ha KOPPEKTHYI0 pab0Ty BHEIIIHUX YCTPOWCTB M MOXKET B JIFOOOH MOMEHT TIPUBECTH K TIPEKPAI[eHHIO
paboter EV3. OpHako B ciiyyae Masioll Harpy3ku BO3MO)KHa KoppekTHasi pabora EV3 gake ripu
BBIXOJHOM HarpsyKeHUM MeHbIlle 6 BOJIbT, MO3TOMY MHWHMMAaJ/IbHOE HarlpsbKeHue, MPU KOTOPOM
BO3MOXXHO Tpofio/bkeHWe  (GyHKIMOHMpOBaHUs EV3, TmporpaMMHUCT [JJO/DKeH OIpeensiTh
SMITUPUYECKH.

BTopuuHOl XapaKTepUCTUKOM, KOTOpasi HOCUT BO MHOTOM (OpMasibHBIM XapakTep, SIBISETCS
ypoBeHb 3apsiiku. [Ipy 5TOM MHHMManbHOE U MAaKCHMajbHOE BbIXOJHbIE HarpsyKeHUst
dopMupyeTcsi fipaiiBepOM MCTOUHWKA TUTaHWS B BH/e KOHCTAHTHBIX 3HAueHUN U TeKyllee
BbIXOJJHOE HampsyKeHWe MOXeT BbIXOJUTb 3a O3TU Tipeflefbl. B  TakoM c/yyae MeTo[,
TEv3Battery.live Oyget Bo3Bpaijats 3HaueHust 0 1 100 cOOTBETCTBEHHO.

Onucanue Kiacca TEv3Battery

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

{ BO3BpawaeT HanpsxeHue B BO/bTax (BelecTBeHHOe 3HaueHue)}
function volt:variant;

{ BO3BpawaeT ypoBeHb 3apsAgKu B npoueHTax OoT O Ao 100 (Bel.3HayeHue)}
function live:variant;
end;

ITpuMepsbI UCI10/1b30BaHUA UCTOUYHUKA NUuTaHusa EV3
{

Nony4vyeHne uHopmauum o6 MCTOUHMKe nuTaHus (btri.pp)

3

{$i rubiro.inc}
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uses rubiroBase, rubiroBattery;
begin
ev3Init();
writeln(ev3battery.volt);
writeln(ev3battery.live);
end.

Knaccbl MOTOpPOB U pyneBoro ynpaeneHus Lego EV3 (moaynb
rubiroMotors)

B Tekyieit Bepcun O6HMOMMOTEKU MoAep)KruBaeTcs: ABa Lego-motopa EV3 - Gonbiioi U cpegHuit.
Taxoke noagepxuBaercst Motop Lego NXT, 6ubvoTeka omnpeziensieT ero Kak 6osnbiioi motop EV3.
OTtmuusi MeXxy OOMBIIMM U CPeIHUM MOTOPaMH - B MOILIHOCTHA M CKOPOCTH BpallleHus (CpeaHuid
MoTOp 00J1ee CKOPOCTHOM, HO MeHee MOIIIHBIHM, 4eM O0/IbINOoM). JI/1s1 cpefHero MoTopa UCIOb3yeTCsI
k1acc TEv3MediumMotor, a5 6osbliioro - kiacc TEv3LargeMotor. O6a Kacca opok/ieHbl OT
6azoBoro TEv3TachoMotor, KoTOpbIii Mpe/ijiaraeT CAeAyOIIe BOSMOXKHOCTH:

1. 3anyck moTopa.

2. 3amyck MOTOpa C OCTAaHOBKOH 10 MCTeYeHWHM BPEMEHH, TI0 IOCTY)KEHHMIO KOJIMYecTBa 000pOTOB
WY TPa/lyCOB, M0 JOCTWKEHUIO abCOTFOTHOM TIO3ULIWH.

3. Ilepep 3amyCKOM U TpU 3amyCKe 3a/laHue CKOPOCTH M OHOTO U3 TpeX CriocoO0B 0CTaHOBKHU.

4. OcTaHOBKa MOTOpa OFHWM U3 TPeX CITIOCOOOB OCTAaHOBKHU.

5. OkulaHre 0CTaHOBKW/G/IOKMPOBaHKs MOTOPA.

6. OxujjaHue [JOCTW)KEeHUSI MOTOpa Orpe/ile/leHHOM MO3ULIMK B Pa3/MyHbIX eJUHULIAX U3MepeHHs
(BpareHusix/060poTax/rpajycax)

7. TlonyueHuwe 3a/laHHOM W TeKyllled CKOPOCTH, MO3ULIMKM MOTOpPA B Pa3/MUHBIX eJWHHLaX
n3MepeHus (BpaljeHHUssx/000poTax/rpazycax), Criocoda 0CTaHOBKH.

8. IIpeobpa3oBaHUst MEX/y Pa3/IMUHBIMU eIMHUIIAMU U3MepeHUs (BpalljeHus/000pOThI/TpayChl).

9. IMopepkka 10 10 HE3aBUCUMBIX CUETUHMKOB Bpall|eHH/000pOTOB/TPalyCoOB HAa MOTOP.

o Bepcun 0.2.5 6uO/IMOTEKM MPOrPpaMMHUCTy Obljla JOCTYITHA BO3MOXXKHOCTb YCTaHOBKU peBepca.
Haunnas ¢ Bepcun 0.2.5 peBepC He MCMOJB3yeTCs B YyNpaB/eHWA MOTOPAMH, UTO ITO3BOIUIIO
3HAUUTE/bHO YCKOPUTb BBLIMOJIHEHWME HEKOTOPbIX —Ofepaluii, a Takke W30aBUTbCI OT
Heoripe/ie/IeHHOCTe B yIpaB/eHWH CueTUYMKaMu O0O0pOTOB. MeTozbl YIIpaBleHUsT DPeBepCoM
TiepeMeleHbl B 3alUIIeHHYI0 00/1acThb Kiacca.

[Tpu co3maHuM 0OBEKTOB-MOTOPOB MOXKHO YKa3bIBaTh HOMEp IOpTa. [IeHCTBUTENbHBI CIeIYyHOIHe
3HaueHUs1 (DerucTp CUMBOJIOB HEBa)KeH)

s riopra A: 5,'5','outA'y'A’;

i mopta B: 6,'6','outB','B’;

s niopra C: 7,'7''outC','C';

st riopta D: 8,'8''outD','D';

Ecnu nopt He yKasbIBaeTcsi, TO 00beKT-MOTOP MPUCOeAUHsIeTCsl K OmbkaliieMy (cieBa-HarpaBo, OT
A po D) MMHMManbHO Harpy’kKeHHOMY IIOPTY, Ha KOTOPOM MOJK/IIOUEH MOTOP COOTBETCTBYIOLLErO
tuna. Iloj Harpy3kod mopra MOHMMAaeTCsl KOJMUECTBO MPUCOEAVHEHHBIX K IOPTYy 00beKkToB. B
TeKylel Bepcuy OMOIMOTEKN He UMeeT CMbIC/Ia Harpy»KaTh MOpT Oosiee yeM OZHUM OOBEKTOM.

Bce MeTop! 3arycka MOTOpa - aCMHXpPOHHbIe. KaXK/Iblii M3 HUX 3alyCcKaeT MOTOP Ompejie/IeHHbIM
criocoboM ¥ HeMeZlJIeHHO BO3BpalllaeT yIipaBjieHue rporpamme. Eciv MOTOp 3amyllieH OfHUM W3
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METO/IOB, TIO[Jpa3yMeBalOIUX ero OCTAHOBKY II0 BO3HUKHOBEHHIO HEKOTOPOrO COOBITHS
(mocTKeHHUs1 Kosl-Ba 000POTOB, I'PaZlyCoOB W/ UCTEUEHHs] BDEMEHHOTO MHTEpBasa), TO JOX/IATbCs
OCTAaHOBKM MO)XHO BbI30BOM MeTo/ia wait. Haripumep:

ev3motor.runTurn(1, 30, saHold) .wait();

B JaHHOM TipyiMepe TEpBbIH MOAK/IIOUEHHBIH OOJBIIION MOTOp 3aIryCKaeTcsl Ha OJUH 000pOT CO
ckopocThto 30% OT MaKCMMa/IbHOW U yAep>KaHWeM TMO3WI[|UK 110 OKOHYaHWK 000poTa, ToC/e yero
rporpamma >/ieT ero 0CTaHOBKH.

OcraHoBKa MoOTOpa ObIBaeT [ByX BH/IOB: 1) ecTeCTBeHHasi OCTAaHOBKA, [0 3aBEpPIIEHHIO
BBITIO/THEHUSI KOMaH/Ibl; 2) HCKYCCTBEHHasi 0CTaHOBKaA (MCMO/b3yeTCs M0 YMO/IUaHHWI0), HarlpuMep
- G/IOKMpOBaHKWE MOTOpAa Ha KaKOM-JIMOO TpensTCTBUU. [IpUuMHa OCTAaHOBKHW BaXkKHA JJisi METoja
OKUJ@HUSI OCTAaHOBKM MOTOpa wait W MeTOZOB 3alyCcka MOTOpPOB pY/IeBOrO YIIpaB/eHUS,
coBMmeltieHHbIX ¢ oxkuaanueM (TEv3Rule.runTurnWait u ap.). CrieiyeT yuuThIBaTh, UTO Ha KpaiiHe
HU3KMX CKOPOCTSIX B TMPOMeXYyTKe [-2,2] MOTOp TIOCTOSSHHO HaxXOJUTCSi B COCTOSTHUM
aBTOO/IOKMPOBKM, W BBI30B MeTO/la wait TIpyM BbIOOpE HCKYCCTBEHHOM OCTAaHOBKM HeMeJJIEHHO
3aBepLIMT paboTy MoTopa. JlaHHbIM (akT yunThiBaeTcs B Kiacce pyneBoro yrpaeneHus TEv3Rule,
U B CUTYyalUsX, KOTJla OJUH MOTOpP OBbICTPO BpalllaeTCsl, @ BTOPOM HAXOAWMTCS B aBTOOJIOKHUPOBKE
(Haripumep, TMpU T[IOBOPOTe BOKPYTI OJHOTO Kojeca), MeToZ Wwait paccmaTpuBaeT TOJBKO
eCTeCTBeHHYI0 OCTaHOBKY BTOPOI'0 MOTOpa.

HaunmHas ¢ Bepcuu 0.2.6 MCKyCCTBEHHasi OCTaHOBKA KOHTPO/IMPYETCS  IepeMeHHOM
motorArtificalWait. 3To Bpemsi (B MWUIMCEKYH/JjaX) HeTPepbIBHOW OJOKUPOBKA MOTOpa, IO
OKOHYaHWW KOTOPOTO MOTOP CUMTAETCsl OCTaHOBIeHHbIM. HauanbHOe 3HaueHue riepeMeHHOW paBHO
200 MUITTMCEKYH[,.

V3MeHUTH CI10Cc00 OXKM/JaHUSI OCTAaHOBKH MOXKHO HampsIMy0, BBI30BOM MeTozioM setWaitMode, vnmm
KOCBEHHO, UCTI0/Tb3ys1 MeTO/, wait. PacCMOTpUM /1aHHbIM MeXaHU3M Ha NIpUMepe MeToza wait.

Metop wait umeer HeoOsi3aTesibHBIN TTapameTp realStop, KOTOpbIM 10 ymosnyaHuio paBeH false u
T03BOJISIET yUYMTHIBaThb KaK HCKYCCTBEHHYHO, TaK U €CTeCTBEHHOCTbIO OCTAaHOBKHU. YCTaHOBKa
3HaueHuss  realStop B true TMO3BOMUT YYMUTHIBAaTh TOJBKO €CTECTBEHHYIO OCTaHOBKY, T. €.
WUTHOPUPOBATh JIt00ble BHBI OI0KMPOBKK MOTOpa BO BpeMsl BBIIOJHEHUs], HallpuMep, CiiefyroLei
KOMaH/IbI:

ev3motor.runTurn(1, 30, saHold) .wait(true);

AmnanornyHoro 3ddeKTa MOXKHO AOOUTHCS WCIIONB30BAHUEM JIDYTUX METOZOB OXKWJAHUS, C
roc/eyollel PUHYAUTEIbHOM 0CTaHOBKOM MOTOpA, HarpyuMep:

ev3motor.run(30).waitTurn(1).stop(saHold);

laHHBIM MeXaHW3MOM CJie[lyeT TO/Ib30BaThCs aKKypaTHO, T. K. P BO3HWKHOBEHHM OIOKMPOBKH
MOTOpa, MporpaMmma MOXKeT 3aBUCHYThb B O)KWJJaHUM ero eCTeCTBeHHOW OCTaHOBKHU.

HepeAaHHoe B MeTO/[, wait 3HaueHHe CTaHOBUTCS 3HaUeHHUEM 110 YMO/TUdHUIO.
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Omucanne kKnaccoB TEv3TachoMotor, TEv3MediumMotor, TEv3LargeMotor

BcrnomoraTtesibHble TUMbl AaHHbIX :

{

TUN 408 onpejeneHns M ycTaHOBKW NO3uumm mMoTopa, A7 YhnpaB/eHUs cuYeTuymKamu
cRot - BpaueHusa (o6bl4HO 360 BpaluleHMn = 1 ob6opoTy, 1 BpaweHue = 1 rpagycy)
cTurn - o6opoThl

cDeg - rpagycsl

TTypeCounter=(cRot,cTurn,cDeg);
OCHOBHble K/laccChl:

TEv3TachoMotor=class(TEv3Motor)
{

YcTaHaBnMBaeT pPexuM OxuaaHuss OCTaHOBKM MoTopa.

1. WUckyccTBeHHass OCTaHOBKa, BapuaHT no ymosn4daHuio B RubiRobotLib.
Ecnm napameTp realStop=false/Honb, To wait oxmgaeT nw6YyW
OCTAHOBKY MOTOpa, B TOM YMC/Ne U BPEMEHHYW, Korga mMoTop
6/10KNpYyeTCs BHEWHUM NPenATCTBUEM.

2. EcTecTBEeHHaa ocTaHOBKa, BapuaHT N0 YyMO/YaHuio B

LEGO® MINDSTORMS® Education EV3.

Ecnm napameTp realStop=true/He HONb, TO wait oxugaeT
OKOHYaTe/IbHYl OCTaHOBKY MoTopa.

Takum 06pa3om, €ec/aum MOTOpP HE CMOXEeT OKOH4YaTe/llbHO OCTaHOBUTLCSH,
Hanpumep - M3-3a BHEWHEro MNpensTcTBuUsA, wait 3aBuUCHeT.

}

function setWaitMode(realStop:variant):TEv3TachoMotor;

{

Bo3BpawaeT TeKYyWWiA pexnMm OxXuaaHuss OCTaHOBKM,
ecTecTBeHHbli (true) wnm nckyccTBeHHbli (false)

}
function waitMode(out realStop:variant):TEv3TachoMotor;
function waitMode:variant;

{

XneT ocTaHOBKWM MoTOpa.

wait 6e3 napameTpoOB UCMOAb3YyeT PexXuM OXuAaHus OCTaHOBKM,
YCTAHOBJ/IEHHbIA NO YMOAYaHUI (UCKYCCTBEHHLIN)

nmbo paHee NpPUMeEHEeHHbIn (wait ¢ napameTpom, cM. setWaitMode)
}

function wait(realStop:variant):TEv3TachoMotor;

function wait():TEv3TachoMotor;

YcTaHaBnnBaeT crnocob OoCTaHOBKU MOTOpa.

JelicTByeT npu 3anycke moTopa.

Ha Tekywee BpaweHMe MOTOpa BAMSHUA He OKa3biBaeT.

BapnaHThl:

1) OcTaHOBKa 6€3 OTK/W4YeHUs nogaynm 3N1eKTPO3Hepruu,
cpefHuWini TOPMO3HON NYyTb
saBrake, 'brake', 'Topmo3', 'Topmo3un', 'TopmMo3uTh', 1

2) OcTaHOBKa C ygepxaHuem MNO3uMUUW, MUHWMAasIbHbIA TOPMO3HOW MyTb
saHold, 'hold', 'cTton', 'cTtoaTh', 'cTON', 2

0) [BMXeHWe HaKaTOM, C OTK/IOYEHMEM MNofauyn INEKTPOIHeprum,
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MaKCUManbHblA TOPMO3HOW NyThb
saCoast, 0, 'HakaT' u gpyrue BapuaHTbl, He BXxoAswme B 1) mn 2)

}

function setHowStop(sa:variant):TEv3TachoMotor;

{

Bo3BpawaeT cnocob6 OCTaHOBKWM MOTOpa
1 - OcTaHoBKa 6e3 OTK/4YEeHUs nogadvn SMeKTPOIHepruu,
cpefHuini TOPMO3HONM NyTb
2 - 0OcTaHOBKa C yjepxaHuem Mo3vunu, MUHUMaNbHbIA TOPMO3HOW MyTb
0 - [JBMXeHMe HakaTOM, C OTKJ/IOYEHWEeM nojayn SNeKTPOIHepruu,
MaKCUManbHblA TOPMO3HOW NyThb
}
function howStop(out sa:variant):TEv3TachoMotor;
function howStop:variant;

{

3anyckaeT CyeTyumk 06OpPOTOB, KOAMYECTBO cYHeT4yumkoB - 10, ¢ O go 9
Mo yMO/l4aHWI WCMO/b3YeTCA CUYEeTUMK C HoMepom O

¥

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

{

BO3BpawaeT KO/-BO BpaleHuin/o60poToB/rpagycoB C MOMEHTa
3anycka cuyeTuyumka
PesynbTaT 6ygeT oTpuuaTenbHbIM MpU O06pPaTHOM BpaWeHWU
}
function counter(typeCounter:TTypeCounter=cTurn;
ID:integer=0):variant;
function counter(typeCounter:TTypeCounter;
ID:integer; out count:variant):TEv3TachoMotor;

6n10KNUpyeT Ha KON-BO BpaleHuin/obopoToB/rpagycoB C MOMeEHTa
3anycka cuyeTuuka.
count MoxeT OblTb KakK MONOXMTENbHbIM, TakK U OTpuUATEe bHbIM
(no3BonfeT KOHTPOMMPOBaTb PEBEPCUBHOE BpalueHue mMoTopa)
}
function counterWait(count:variant; typeCounter:TTypeCounter=cTurn;
ID:integer=0):TEv3TachoMotor;

6noKupyeT Ha KON-BO BpaleHuin/ob6opoToB/rpagycos
C MOMEHTa 3arnycKa cuyeTuuka
count MOXeT OblTb TONBLKO MOMOXUTE/bHbLIM
He fgenaeT pasHuubl Mexgy MNpsMbiM M PEBEPCUBHLIM BpaweHUAMU
}
function counterAbswait(count:variant; typeCounter:TTypeCounter=cTurn;
ID:integer=0):TEv3TachoMotor;

6710KMpyeT Ha KON-BO rpagyCcoB C TeKylWwero MoOMeHTa
deg (rpagychl) - Bcerga nonoxuTenlbHOe 3HaudeHue
HE M3MeHseT cocTosHMe moTopa (He 3amyckaeT M He ocTaHaB/IMBaeT)
MOXeT O6NOoKMpoBaTb GECKOHEYHO, eCc/An MOTOp He BpalaeTcs.
Ans paboTbl UCNONb3yeT cYeTuuk Homep ID
}
function waitDeg(deg:integer;
ID:integer=0):TEv3TachoMotor;
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6710KMpyeT Ha Kon-BO 06OPOTOB C TEKylWwero MOMeHTa
turn (o6opoThl) - Bcerga MoONOXUTENbHOE 3HadYeHue
He M3MeHsleT COCTOsiHMe MoTopa (He 3anyckaeT M He oCTaHaBAuBaeT)
MoxeT 6n0KMpoBaTb GECKOHEYHO, ec/in MOTOp He BpauwaeTcs.
Ans paboTbl UCNONb3yeT cYeTuuk Homep ID
}
function waitTurn(turn:double;
ID:integer=0):TEv3TachoMotor;

{

npebpasoBaHna Buga rpagycel <-> BpaleHus <-> 060poThl
}
function deg2rot(deg:variant):variant;
function rot2deg(rot:variant):variant;
function turn2rot(turn:variant):variant;
function rot2turn(rot:variant):variant;

{

YcTaHaBnvBaeT M BO3BpawaeT TeKylylw no3uuumio MoTopa B Pa3/inyHbIX
eAuHnLax M3mepeHus

}

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

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

function position(typeCounter:TTypeCounter=cRot):variant;

{

YcTaHaBnMBaeT CKOPOCTb MOTopa B 3ajaHHOe 3HauveHue.
Ha TeKylee BpalleHMe MoTopa B/IMSHUSA He OKa3biBaeT.

}

procedure setSpeed(sp:variant);

{

Bo3BpauaeT yCTaHOBJ/IEHHY0 paHee CKOPOCTb BpalueHua oT -100 go 100

3

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

{

Bo3BpalaeT peanbHYyl CKOPOCTbL BpaweHua oT 0 go 100

¥

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

{

Bo3BpauwaeT 1, ecnu ycTaHOB/eH peBepc U O B NMPOTUBHOM criyvyae

X

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

{

OcTaHaBnMBaeT MOTOp, CNOCO6 OCTaHOBKU - cM. setHowStop

}

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

{ v0.2.5
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CoobwaeT 0 cTaTyce OCTaHOBKKM MOTOpa
pesynbTaT:
ev3motorRunning/0/false - moTop BpawaeTcs
ev3motorStopped/1/true - MOTOpPp OCTaHOBNEH
ev3motorHolding/2/true - MOTOpP OCTAHOB/IEH C yJepXaHuem no3nyum
ev3motorStalled/3/true - MOTOpP BpPEMEHHO MPUOCTAHOBJIEH
(3ab6n0KNpOBaH BHEWHWM NpPensasTCTBUEM)
}

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

{

3anyckaeT MOTOpP (aCWHXPOHHLIA BbI3OB). BO3MOXHbE napameTpsl -
CKOpPOCTb M CNoco6 OCTaHOBKM MO ymo/s4aHuio npu Bbi3oBe stop()
}
function Run(sp:variant; sa:variant):TEv3TachoMotor;
function Run(sp:variant):TEv3TachoMotor;
function Run():TEv3TachoMotor;

{

3anyckaeT MOTOP BM/IOTb A0 AOCTUXEHUS abCOMOTHONW Mo3uumun
(aCUMHXPOHHbLI BbI3OB). 3HAK CKOPOCTW WUMHOPUPYETCH, [ABUXEHUe
HanpaB/iEHO Bcerga B CTOPOHY 3afaHHOW Mo3uuun.
Nno3uvums paccumTbiBAeTCA BO BpalleHUaX.
BO3MOXHble MapameTpbl - CKOPOCTb U CNOCO6 OCTaHOBKM
3
function RunToAbsPos(pos:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunToAbsPos(pos:variant; sp:variant):TEv3TachoMotor;
function RunToAbsPos(pos:variant):TEv3TachoMotor;

{

3anyckaeT MOTOpP Ha KOMMYECTBO MWIINCEKYHA (ACUHXPOHHBIA Bbi30B).
BO3MOXHble nmapameTpbl - CKOPOCTb M CNoco6 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 KOAMYEeCTBO rpagycoB (@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 KOAM4YecTBO 060POTOB (ACUHXPOHHLIA BbLI3OB) .
BO3MOXHble MapameTpbl - CKOPOCTb U CNOCO6 OCTaHOBKM
3
function RunTurn(turn:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunTurn(turn:variant; sp:variant):TEv3TachoMotor;
function RunTurn(turn:variant):TEv3TachoMotor;

{

3anyck moTopa C npsMOi nojayvenn HanpsxeHusa c 610Ka nuTaHus
Sp - MNpoUeHT nojgaBaemMoro HanpsxeHuda, oT -100 go 100
OTpuuaTesibHoe 3HayeHue obecneymBaeT WHBEPCUI BpawWeHus.
CKOpPOCTb BpaueHua AOMOSHWUTENbHO 3aBUCUT OT YPOBHA 3apsafku
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6/10Ka NuTaHua.

¥

function directRun(sp:variant):TEv3TachoMotor;

{

N3meHeHne HanpsixeHusd, MNojaBaemMoro Ha MOTop
(npeaBapuTenbHO OAHOKpPATHO BbI3BaThb directRun)

function directSpeed(sp:variant):TEv3TachoMotor;

{

Tekylee HanpsixeHue, nogaBaemMoe Ha MOTOp
}
function currentDirectSpeed(out sp:variant):TEv3TachoMotor;
function currentDirectSpeed:variant;

{

v0.2.5 Pa3roH u TOpMOXeHune
}
// ycTaHaBnMBaeT BpeMsi pa3roHa B MWINMCEKyHAax
function setRampUp(ms:variant):TEv3TachoMotor;
// BO3BpawaeT BpeMs pa3roHa B MuANMCeKyHAax
function RampUp(out ms:variant):TEv3TachoMotor;
function RampUp:variant;

// ycTaHaBnuBaeT BpeMs TOPOMOXEHWUS B MUAIUCEKYHOaX
function setRampDown(ms:variant):TEv3TachoMotor;
// BO3BpawaeT BpeMs TOPOMOXEHUA B MWUNIUCEKYHOaX
function RampDown(out ms:variant):TEv3TachoMotor;
function RampDown:variant;

// ycTaHaBnuBaeT Bpems pa3roHa W TOPMOXEHWA B MWIIMCEKYHAAaX
function setRamp(ms:variant):TEv3TachoMotor;
function setRamp(msUp,msDown:variant):TEv3TachoMotor;

end;

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

end;

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

end;

IIpuMepsbI UCII0/1b30BaHUA MOTOpPOB EV3
{

JeMoHCTpauna 3anycka WU OCTaHOBKW

6onbwKMx moTopoB (motl.pp)

Npu 3anycke c 6710Kka BMecTO KnaBuwu Enter
MOXHO HaxumaTb KHoOMKy CENTER

TpeboBaHus:

[JBa 60/bliMX MOTOpa, JEBLIA MOAK/MOUYEH K
nopTy C MEHbWWM HOMEPOM, MpaBblii - K MOpPTY
c 60/bWUM HOMEPOM.
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3

{$i rubiro.inc}

uses rubiroBase, rubiroMotors;
var M1,M2:TEv3LargeMotor,
begin

ev3init();

// TogKnwyeHne K nNepBOMy MOTOPY
M1:=TEv3LargeMotor.create();

// 3anycK Ha MaKCuUMasibHOW CKOpPOCTU

M1.Run(100);

// eAVWHCTBEHHas BO3MOXHOCTb OCTAHOBWTb MOTOpP - enter
readln;

// OCTaHOBKa C TOPMOXEHMEM

M1l.stop(saBrake);

readln;

// TlogKNi4yeHne 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 TOPMOXEHUs Ha ydepxaHue
M2.stop(saHold);

readln;

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

writeln ('Motors stopped');

readln;
end.

PyneBoe ynpaBnieHue, moaysnb rubiroMotors

Knacc TEv3Rule wucrnonb3yercs g co3maHusi pPy/eBOrO YIpaB/leHHsT Ha [JBYX MOTOpax U
TripeJyjiaraeT C/eyrolie BO3MOXXHOCTH:

1. Iopep>kka ABYX OOMBIINX WIH IBYX CPEAHUX MOTOPOB.

2. 3amnyCcK MOTOPOB C yKa3aHHeM HarlpaB/leHUs! IBKeHUs..

3. 3aryckK MOTOPOB C yKa3aHHWeM Harpab/ieHUs IBIKeHUs U C OCTaHOBKOM 110 UCTeYeHUH BpeMeHH.
4. BroKYpyOLMI 3aIyCK MOTOPOB C yKa3aHWeM HarpaB/eHUsl JABWKEHHUSI U O)KWJaHUeM OCTaHOBKU
TI0 IOCTYDKEHHIO KO4yecTBa 000pOTOB W/ IPajlyCoB.

5. [epep 3ammyckoM U NpY 3arycke: 3a/laHie CKOPOCTH 1 OfIHOTO U3 TPeX Croco60B 0CTaHOBKH.

6. OKyjaHvue 0CTaHOBKU MOTOPOB.

7. ITonyueHue 3aflaHHOM 1 TeKyl1L|el CKOpPOCTH, criocoba 0CTaHOBKHU.

[Tpu co3maHuu 00beKTa-py/eBOro yrpaB/ieHUs: MOKHO yKa3blBaThb HOMepAa TOPTOB /iJisi JIEBOTO U
npaBoro OOMBIIMX MOTOPOB (MAEeHTU(UKAIMs TIOPTOB - CM. Bhillle). Ec/ii MOpPTHI He yKa3biBaTh,
OyzyT 3a[jefiCTBOBaHbI /[Ba MepPBbIX CBOOOAHBIX OO/BIIKMX MOTOpa. Tak)ke MOXKHO CO3/1aBaTh pyJ/ieBoe
yTipaBjieHHe, yKa3biBasi KJIaCC MOTOPOB. DTO TO3BO/ISIeT pean30BaTh py/ieBoe yrpaBieHue Ha Oase
Triapbl FOObIX MOTOPOB, Ka 0OMBIINX, TaK U CPeIHHUX.
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Onucanue kiaacca TEv3Rule

TEV3Rule=class(TEv3)
// co3gaHue pyneBOro ynpaB/ieHWS Ha MOTOpax YyKa3aHHOro Krnacca
constructor create(LPort,RPort:variant; MotorClass:TEv3TachoMotorClass);
// co3pgaHne pyfneBOro ynpab/eHWs Ha 60MblMX MOTOpax
constructor create(LPort,RPort:variant);
{
co3gaHne pyneBoro ynpaBneHUs Ha MOTopax yKas3aHHOro Krjacca
nopThbl ONpeaensanTCcs aBTOMaTUYECKMU

3

constructor create(MotorClass:TEv3TachoMotorClass);
co3faHne pyneBoro ynpasneHus Ha 60abWMX MOTOpax
nopThl OMNpefensnTcs aBTOMaTUYECKHU

constructor create();

destructor destroy;override;

function Connected:boolean;
procedure setIntervals(RR,WW:integer);

// XAeT OCTaHOBKWM MOTOPOB
function wait():TEv3Rule;
function wait(realStop:variant):TEv3Rule;

// YcTaHaBnuBaeT cnocob ocTaHOBKM MoOTopoB (cm.TEv3TachoMotor)
function setHowStop(sa:variant):TEv3Rule;

// Bo3BpawaeT cnocob ocTaHOBKM MOTOpoB (cm.TEv3TachoMotor)
function howStop(out sa:variant):TEv3Rule;

function howStop:variant;

{
YcTaHaBiMBaeT CKOPOCTb BpauweHus oT -100% o 100% (cm.TEv3TachoMotor)
}
function setSpeed(sp:variant):TEv3Rule;
{
Bo3BpalaeT ycTaHOB/NIEHHYIO paHee CKOpPOCTb BpaleHuda oT -100 go 100
(cm.TEv3TachoMotor)
}

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

{
b

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

{

}
function SpeedRight(out sp:variant):TEv3Rule;

function SpeedRight:variant;

Bo3BpalaeT YCTAaHOB/IEHHYI paHee CKOpPOCTb BpauweHus ANs NeBoro kosneca

Bo3BpallaeT YCTaHOB/IEHHY0 paHee CKOPOCTb BpalleHust A8 npaBoro Koneca

// Bo3BpawaeT peBepc (cm.TEv3TachoMotor)
function Reverse(out yes:variant):TEv3Rule;
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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 AOBUXEHUSA
MpumMepbl NOBeAEHUA PYNeBOro ynpaBneHUs Mpu MNONOXUTENIbHOW CKOPOCTH
M 3HayeHus direct:

100 - MoOBOPOT BMpaBO BOKpPYr ocw,

-100 - MOBOPOT B/EBO BOKpYyr ocw,

50 - MoBOpPOT BMNpaBO BOKPYr npaBoro Koseca,

-50 - NoBOpPOT BNEBO BOKPYr N€BOro Kosieca

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 MWIINCEKYH[ (ACUHXPOHHLI BbI30B) .
Bo3MOXHble MapameTpbl - CKOPOCTb U CNOCO6 OCTaHOBKM
3
function RunTime(direct:variant; ms:variant;
sp:variant; sa:variant):TEv3Rule;
function RunTime(direct:variant; ms:variant; sp:variant):TEv3Rule;
function RunTime(direct:variant; ms:variant):TEv3Rule;

{

3anyckaeT MOTOpbl Ha Ko/iMyecTBO rpagycoB (BNOKUPYIOLMWA Bbi3oB) .
BO3MOXHble napameTpbl - CKOPOCTb M cnocob OCTaHOBKMU
}
function RunDegWait(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 MOTOpPbl Ha KOAM4ecTBO 060poToB (B/IOKUPYWUNWIA BbIZOB) .
BO3MOXHble MapameTpbl - CKOPOCTb M CNOCO6 OCTaHOBKM
}
function RunTurnWait(direct:variant; turn:variant;
sp:variant; sa:variant):TEv3Rule;
function RunTurnWait(direct:variant; turn:variant; sp:variant):TEv3Rule;
function RunTurnWait(direct:variant; turn:variant):TEv3Rule;

// v0.2.5 Pa3roH v TOPMOXeHue
// ycTaHaBnuBaeT Ha o6a mMoTOpa BpeMsA pa3roHa B MWIIMCEKYHAaX
function setRampUp(ms:variant):TEv3Rule;
// ycTaHaBnuBaeT Ha o06a mMoTopa BpeMs TOPOMOXEHWS B MUINCEKYHAAX
function setRampDown(ms:variant):TEv3Rule;
// ycTaHaBnuBaeT Ha o06a MoTOpa Bpemsa pa3roHa U TOPMOXEHUA B MWUNIUCEKYHAaX
function setRamp(ms:variant):TEv3Rule;
function setRamp(msUp, msDown:variant):TEv3Rule;
end;

77



IMpoext RubiRobot, Bepcust 0.2.7 ot ???

TIpuMepbI HCII0/TH30BaHUA PY/IEBOT0 yIIpaB/ieHUA Ha 6a3e moTtopoB EV3
{

JBWXeHNe No NMHUN [0 MepeKkpecTKa
C nomouwbi ABYX gaTymkoB cBeTa (mot2.pp)

TpeboBaHusa:
JBa 60/MbWMX MOTOpa, JEBLIA MOAK/MOUYEH K
nopTy C MEHbWWM HOMEpPOM, NpaBbli - K MOPTY
C 60/bWUM HOMEPOM.
[Ba patuymKka cBeTa, /EeBbli NOAKMOYEH K
NOpTY C MEHblUMM HOMEPOM, MNpasbli - K MOPTY
C 60/bWUM HOMEPOM.
3
{$i rubiro.inc}
uses rubiroBase, rubiroMotors, rubiroSensors;
var
L,R:TEv3ColorSensor;
Rule:TEv3Rule;

Mpoueaypa ABWXEHUS MO JIMHUM 4O NepeKpecTKa
C Mnomouwbk ABYX [AaTUYMKOB LBeTa

maxSpeed - MaKCuUMasibHO pa3BMBaeMas CKOPOCTb

minSpeed - MMHMMa/IbHasi CKOPOCTb

koef - koapduumeHT nosopoTa, OT O (MNOBOPOT OTCYTCBYeET)
fo 1 (KpailHe pe3Kuii NoOBOPOT)

borderBreak - rpaHuua 4epHOro, BbIXO4 M3 MpoUeAypb
npu cymme 3HayeHuin faT4YMKOB, MeHblieli borderBreak
(BbIXOL4 MO NepeKpecTKy)

borderAcc - rpaHuua TOYHOCTMW, [ABWXEHME MNPAMO MNPU pasanyvuu
3HA4YeHUn gaT4yukKoB MeHblwem borderAcc

}

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;
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;
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end;

begin

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

end.

{

Py4yHoe ynpaBneHue poboToM C KnaBuaTypsl (mot3_1.pp)

TpeboBaHus:

[Ba 60nbWKNX MOTOpa, NeBblii NOAKMOYEH K
NOPTY C MEHbWMM HOMEPOM, Mpasbli - K MNOPTY
Cc 60/1bWXM HOMEPOM.

3anyck - B ssh-ceccun, pekomeHpyeTca 6GecnpoBogHoe
noAKAKYeHNe K poboTy.

Mpu cTapTe Nporpavmbel BbIBOAUTCA cnpaBka Mo
KnaBuwam yrpaB/ieHuUs .

}

{$i rubiro.inc}
uses rubiroBase,crt, rubiroMotors, sysutils;

var ch:char; command:char=#0; speed:integer=20;
begin
writeln('Po60T C py4HbIM ynpaBneHuem');
writeln('KnaBuwa ESC - 3aBepueHne paboTbl nporpammsl');
writeln('KnaBuwn Kypcopa t,—,-,1 - ABWXeHue pob6ota');
writeln('KnaBuwn oT 1 fo 9 - ckKopocTb poboTa');
writeln('OcTanbHble KnaBuwu - 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
#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 (Mmoaynb rubiroSensors)

B Tekyieli Bepcuu 6UOMMOTEKM TIoAAepKUBaeTcsi BeCch Habop gatuvkoB Lego-EV3 u gartumk-

kHorka NXT.
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TEv3InfraSensor

WudpakpacHbiit gatunk (kog 45509). [To3BosisieT onpefiesiATh pacCTOSTHUE 10
npensaTcTBUs (0 mpuMepHo 70 cM), HarpaB/ieHHWe W PacCTOsIHUE [0 Masika
(xom 45508), Habop Ha)kaThIXx KHOMOK Ha Masike. Omepaiiyd Ha Masike
TIPOBOASTCS C YYeTOM BbIOPAaHHOTO KaHasia CBSI3U.

TEv3GyroSensor

I'ipockormueckuii gatuuk (kKog 45505). [To3BosisieT onpeenuTh CKOPOCTb U
Hafpap/jieHWe TpPU [BWKEHUM B TOPU30HTA/ILHOM IJIOCKOCTH, CKOPOCTh U
yTOJT HAaKJIOHa.

TEv3UltraSensor

YnbrpasBykoBou gatuuk (kog 45504). ITosBonsieT omnpefensiTb pacCTOsSIHUE
[0 TIpensATCTBUSI B MWIIMMeTpaX, CaHTUMeTpax, MeTpax; OlLleHUBaThb
Ha/IMyve ITyMOB OT JIDYyTMX JaTYMKOB; IIO/yuaThb [@aHHbIE cCpa3sy, 0o
OKUJaThb W3MeHUBIIerocss 3HaueHus. llITaTHO TMOAJep>)KUBaeT peXuM
MOCTOSSHHOTO HENPEePBhIBHOTO OMpe/ie/ieHus1 paCCTOSTHUS. DKCIepUMeHTalbHO
MO/ IeP>)KUBaeT PeXUM OJHOPA30BOTO OIpefie/ieHHsi pAcCTOsHUSL — (He
PEKOMEH/IyeTCsl K UCII0/Ib30BaHUIO)

TEv3ColorSensor

Hatuuk 1Beta/cBeta (Kop 45506). IloanepkvBaeT peXXKUMbl OMpefeseHust
1[BeTa, omnpefeneHusi cocrapisoux LBeta (RGB), onpeneneHvsi ypoBHsS
OTPa)KeHHOI'0 CBeTa U OlpefesieHrs OCBellleHHOCTU. [lo3Bonsier mosyyarb
JlaHHbBIe Cpa3y, MO0 0)KUAATh U3MEHUBIIIEroCs 3HaUeHUsI

TEv3TouchSensor

Hatuuk kacanus (koz 45507). ITo3BosisieT onpefennuTh TeKylllee COCTOSIHHE
KHOTIKHU, MO3BOJISIET O’KU/IaTh Ha)KaTUsl, OT)KATHS U LIje/TUKa.

TNXTTouchSensor

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

[Tpu co3manny 00BEKTOB-JaTUMKOB MOXKHO YKa3bIBaTh HOMED TOpTa. JlelCTBUTENbHBI C/IeAYIOLre
3HaueHus (DerucTp CUMBOJIOB HEBA)KEH)

nnsnopta 1: 1,'1','inl';

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

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

s riopra 4: 4,'4','ind';

Ecnu mopt He yKa3biBaeTcsi, TO 00beKT-/JaTUMK MPUCOeAUHSIeTCsl K OmpkaiiieMy (c/ieBa-Harpaso,
oT 1 10 4) MUHMMa/IbHO Harpy>keHHOMY TIOPTY, Ha KOTOPOM TIOJK/IFOU€H JJaTUMK COOTBETCTBYIOLLIEr0
tuna. Ilof Harpy3kod mopTa MOHMMAaeTCsl KOJMUeCTBO NMPUCOEAVHEHHBIX K IMOPTYy 00BeKkToB. B
TeKylel Bepcur 6UO/MOTEKN He UMeeT CMbIC/Ia Harpy»kaTb MopT 6osee yueM OfHUM 0ObEKTOM.

Knacc TEv3InfraSensor (moaynb rubiroSensors)

OcobeHHOCTBIO paboTbl MH(paAKpPACHOTO [JaTuvKa SIB/ISIETCS €ro TeCHOe B3auMOeHCTBUe C
MH(paKpacHbIM MasikOM. YKa3aHHble yYCTPOMCTBA CjielyeT pacCMaTpuBaTb COBMECTHO, T. K. MasiK
nipe/iHa3HAYeH Jiisl pacIiiupeHust Habopa BO3MOXKHOCTel MH(PAKPaCHOTO /JaTuMKa, KOTOPBIH, B CBOIO
oyepe/ib, UMeeT BCe He0OXO[UMbIe arrapaTHO-MPOrpaMMHbIe BO3MOYKHOCTH /I/I1 KOMMYHUKALIAU C
MasikoM, a MUIMEHHO - HarpaB/ieHWe W PacCTOsiHWe 0 Masika, HabOp Ha)KaThIX KHOTIOK Ha MasiKe.
be3oTHOCUTENbHO K Ha/MMUMIO WA OTCYTCTBUIO Masika, MH(PAKpaCHBIM [aTuvK IMOAJep)KUBaeT
BO3MO)XHOCTh OTMpejesieHusi paccTosiHus Ao npensarctBust (Proximity mode) B auanasone [0;100],
0.7 caHTUMeTpa Ha OJHY eVHULY U3MepeHus, OCYLLeCTB/IsAA 3aMepbl KaKble 50 MUIIUCEKYH],.
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Eme faBa pexuMa paboThl [aTuuKa TpeAHa3HaueHbl [jisi KOMMYHUKALMHA C MasikKoM.
HocTynmHOCTb Masika oripefie/isieTcsi [ByMsl TlapaMeTpamu: 1) yCTaHOBKOM OIpeJie/ieHHOr0 KaHasa
cBsi3u (00lljee KOJTMUECTBO KaHA/IOB - 4), KOTOPbIH (PUKCUpYeTCsl MepeK/IrouaTesieM Ha Masike, UTo
TI03BOJISIET OJHOBPEMEHHO WCII0/Ib30BaTh KaK HECKOJIbKO MasikOB [Jisi OJIHOTO JiaTuuKa, TakK |
HeCKO/IbKO JIaTUMKOB I OJHOTO Masika; M 2) HaxoKAeHWeM Masika B TiepefHeil rmosycdepe
Jatuvika. B 000MX pexXuMax TPW Ha)kaTol KHOIKe/KHOTIKAaX MasK HauMHaeT W3/IydyaTb Ha
BbIOpaHHOM KaHase VK-curHaibl Kakasie 105-220 MUAUTHCEKYH

Pexxum oripefienieHys paccTosiHUsl U HaripaBsieHusi o Masika (IR Seeker mode) mo3BossieT
orpee/UTh PacCTOsiHAe, HA KOTOPOM HaXOJWTCS Masik OT Aaruvka B Auara3oHe [0;100], 2 cm Ha 1
eJUHULy WM3MepeHUs], U HallpaBleHHe /0 Maska B AuamasoHe [-25;25]. [Ins paboTel B JaHHOM
pexume Masik JJo/DKeH OBbITh TiepeBefieH B COCTOsSIHME UMITY/IbCHOTO M3nydeHusi KHomko BECON,
OJHOKpPaTHOe HakaTWe Ha KOTOPYH BKJIFOUaeT [aHHOe COCTOsIHWe (OorpezessseTcsi WHAUKaTOpOM
Masika), 60 Bbik/ItodaeT ero. C jiorndyeckoil Touku 3peHusi Hakatue BECON ¢ukcupyer ee B
Ha)kaTOM COCTOSIHUM, a TIOBTOPHOE Ha)KaTHe - OTITyCKaeT KHOIIKY.

Pexxum ompepiesieHust HaXkaTtbix Ha Masike kKHOTOK (IR Remote mode) mo3BosisieT momy4yuThb
KOMOHHAIIMIO Ha)KaThbIX Ha Masike KHOMOK. B ormune ot kHonku BEKON, ocTasibHbIe KHOMKU He
(OUKCUPYIOTCS TIPU CBOEM HakaTUM U HAXOASTCS B 3TOM COCTOSISHUM DOBHO CTOMBKO BpEMEHH,
CKOJIKO OHU (hDMU3UUeCKH ObI/IM HaXKaThl.

[MTocse KaXk0TO TiepeK/IIoUeHUsi Ha HOBBLIM DeXXUM, JaTuuK TpeOyeT peMHHUI[MaNW3aluu Masika. B
pe3y/sibTare MPAaKTUUeCKM HEeBO3MOXKHO MPOrpaMMMpOBaTh JAaTUMK CO CMeLIeHWeM peXHMOB,
Hanpumep - OJHOBPEMEHHO nonyuats u o6pabarbiBaTh

1) paccTrosiHMe 1 Hafnpas/ieHHe [0 MasiKa,

2) HabopbI KHOTIOK Ha Masike
Knacc TEv3InfraSensor He 3ampelijaeT repeKkItOueHre DeXHMMOB, OJHAKO CpPeACTBAMU [laTurKa
IIPOKOHTPO/IMPOBaTh TEeXHUUECKOEe COCTOSIHME Masika HeBO3MOXKHO. Ilo3ToMy, Mpu OTCyTCTBUHU
PEeMHUIMATN3alvK, AaTudK OyZeT BO3BpalllaTh HEKOPPEKTHbIE Pe3y/bTaThl (HalpuMep - HEBEPHO
oTpe/ie/IsiTh pacCTOsSIHUE /10 Masika).
TakuMm 00pa3oM, OCHOBHOM peKOMeHal[eil M0 TPOrpaMMHPOBAaHUI0 WH(PAKPACHOTO JaTuhKa
spiasiercs MUHUMUM3U3ALNA OAHOBPEMEHHOI'O WCIIOJIB3OBAHUSA cnepyroiux
HabOpOB MeTOZIOB

1) len

2) direct,distance

3) anybuttons, buttons

Onucanue Kinacca TEv3InfraSensor u Bcnomorare/ibHBIX THIIOB JJaHHBIX
{

BCE [AOMYyCTUMblE KOMOMHALUUM KHOMOK WMHPpPaKpacHOro masika,
AN BONblIMHCTBA M3 HUX B Ha3BaHWM YKa3blBaeTCHA LBET U
MecTononoxeHune :
R - red, KpacHasa KHoOMkKa
B - blue, cuHAS KHoOMKa
U - up, BepxHAA KHOMKa
D - down, HWKHSA KHOMKa
Hanpuvmep, KOHcTaHTa irRUBD o3HavaeT OfHOBpPEMEHHOEe HaxaTue
KpacHOW BepxHeilh U CUHelt HUXHENn KHOMOK
}
TEV3IRButton=(irNone, irRU, irRD, irBU, irBD,
irRUBU, irRUBD, irRDBU, irRDBD,
irBeacon, irRURD, irBUBD);
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{

MHOXEeCTBO, KOTOPOEe MOXeT coAepxaTb
nobble KoMOMHauMM KHonmok irRU, irRD, irBU wn irBD

}
TEv3IRButtons=set of TEvV3IRButton;

TEv3InfraSensor=class(TEv3Sensor)
constructor create(port:variant);
constructor create();

// paccTosHue [0 npensaTcTBuA B %, A0 0.7 meTpa
function len:variant;
function len(out 1n:variant):TEv3InfraSensor;

{

HanpaBfeHne Ao Masika, OT -25 (cneBa) Ao +25 (cnpasa)
KaHan - ot 1 pgo 4
3
function direct(const channel:variant):variant;
function direct(const channel:variant; out dir:variant):TEv3InfraSensor;

{

paccTosiHue Ao mMasika B %, 4O 2 MeTpoB
KaHan - ot 1 po 4
3
function distance(const channel:variant):variant;
function distance(const channel:variant; out dist:variant):TEv3InfraSensor;

{

HaxaTble Ha Masike KHOMKW, MpW MCMNOMb30BaHUM NepBOro KaHana;
nobble KoMOMHauMM KHonmok irRU, irRD, irBU wn irBD

}

function anyButtons():TEv3IRButtons;

function anyButtons(out butt:TEv3IRButtons):TEv3InfraSensor;

{

HaxaTble Ha Maske KHOMKW, npu UCnosib30BaHWW KaHana oT 1 fo 4,
BO3BpawaeT ¢akKT HaxaTus OL4HOMW KHOMKW WAN KOMOGMHauMM ABYX KHOMOK.
MOXeT aHanu3upoBaTbCA Kak 3HadeHue Tuna TEvV3IRButton,
nmbo Kak uenoe 3HadeHue M3 gmanasoHa oT 0 go 11
}

function buttons(const channel:variant):variant;

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

end;

IIpumepsl ucnonb30BaHuAa HH(ppakpacHoro AaTyuka EV3
{

JemMoHcTpaunsa paboTbl MHPpAKpPACHOro gaTuvMka U Masika
"Po6oT Ha noBogke" (sns5.pp)

TpeboBaHus:

[JBa 60nbwnx MOTOpa, NEeBbli NOAK/MOYEH K

NOPTY C MEHbWMM HOMEPOM, Mpasbli - K NOPTY

Cc 60/1bWUM HOMEPOM.

WHPpaKpacHbii gaTumk, MOAK/YEH K /Il06OMYy MOpPTY.
WHPpaKpacHbi Massk Ha MepBOM KaHase.
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3
{$i rubiro.inc}
uses rubiroBase, 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);
if (i<30)or(i=100)or(i<0@) then rule.stop
else rule.run(d*4,10+i/2);
end;
end.

{

JemoHCcTpauma uHopakpacHoro gatumka u maska (sns6.pp)
"AUCTaHUNOHHOE YynpasrieHne"

TpeboBaHus:
[JBa 60/bwUX MOTOpa, JIEBLIA MOAK/MOYEH K
NOPTY C MEHbWMM HOMEPOM, Mpasbli - K NOPTY
Cc 60/1bWKUM HOMEPOM.
WHPpaKpacHblin gaTumk, MOAK/OYEH K /iob6oMy NOpTy.
WHPpaKpacHbin Masgk Ha MepBOM KaHane.
3
{$i rubiro.inc}
uses rubiroBase, rubiroSensors, rubiroMotors, rubiroButtons;
var
Infra:TEv3InfraSensor;
LM, RM:TEv3LargeMotor;
s:TEv3IRButtons;
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.
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Knacc TEv3GyroSensor (moaynb rubiroSensors)

[TepBble peanu3aluu TUpPOCKOMMYeckoro nAatuvka EV3 wucnonb3oBamu ogHooceBort MEMS
(MUKpO3/1IeKTpOMeXaHUUYeCKUii) TUpocKor. CoBpeMeHHble BEPCUM THMPOCKOMA, UCIO/Ib3yeMOro B
EV3, aBasitoTCs ABYXOCEBBIMBI, MO3BOJISIIOT TO/y4YaTh 3HAUeHUs yIJla U CKOPOCTH MOBOPOTA MpHU
JIBIDKEHUM B TOPU30HTAIbHOM IJIOCKOCTH, YI7Ia M CKOPOCTH HAKJ/IOHA, BBITIOHATL OOHY/IeHHe yTiia
TIOBOPOTa M Ka/MOpOBKY. TOUHOCTH W3MepeHUs Jekiapupyercs B +3 rpaayca Ha 90 rpaaycos,
MaKCHMMaJIbHO JIONyCTHMasi CKOPOCTh BpalleHHsi/Hak/IoHa - 440 rpaZlyCoB B CEKYH/Y.

B ncnosnp30BaHMM TMPOCKONIMYECKOTO JlaTuMKa CylecTBYeT HeCKOIbKO ocobeHHOCTell. Bo mepBbIX,
TIpY 10/jaye TIMTaHKsI Ha TUPOCKOIT OH /I0/DKEH HaXOUThCSl B COCTOSIHUM T10Kos1. Ecin poboT Oyzer B
COCTOSIHUM JIBWKEeHUsI TPU UHULMA/IM3aL[i1 THPOCKOIIa, TO CKOPOCTh ero BpallieHust Oy/ieT puHsTa
3a 0, a mocsepyroljasi OCTaHOBKA IpUBeZeT K HEHY/JeBOMY 3HAYeHWIO CKOPOCTH IIOBOpPOTa B
COCTOSIHUM (DaKTHUeCKOrO TIOKOsi U TiepMaHeHTHOMY HapallliBaHWI0 abCOJIFOTHOTO 3HAayeHHs yrIya
TIOBOPOTA, YTO WM3BECTHO I0J, TEPMUHAMH «CMelljeHHne» Wi «7apelid». [IpobseMy MOXXKHO peIvTh
peurHHIMaIr3alel rupockorna KaaubpoBKoi, 3aMKCMPOBaB TpeJBapyTe/bHO JaTUMK B COCTOSTHUN
TIOKOSI, UTO TI03BOJISIET TPOrPaMMHO PelTuTh MpobsieMy "TUIbIBYIIMX' 3HAUeHUH yI/ia TIOBOPOTA TPH
BpallleHWd BOKPYT I7IaBHOM ocu. Bropoill 0cobeHHOCThIO [aTuuKa $IB/sSeTCs HeoOXOAUMOCTb
TIOBOPOTa CTPOTO BOKPYT OCH THPOCKOMA Ayisi 0becrieueHrs TOUHOCTH W3MepeHUsl yI/ia IOBOpPOTa.
TpeTbeil 0cOOEHHOCTBIO - JIATEHTHOCTH IPOLIECCOB U3MePeHHsI CKOPOCTH M pacueTra yrja IoBOopoTa
Onmarozapst CBOWMCTBY (pa3oBoi 3ajepkku MEMS-rupockora, KOTOpasi MOXKET —JOCTHraTh
HEeCKOJIbKUX J1eCITKOB MUJIUCEKYH[,.

Haunnast ¢ Bepcun 0.2.6 6uO/IMOTEKH TIOSIBUIACh BO3MOXXHOCTH KOMITEHCHUPOBATh HEKOTOpbIE U3
npo0/IeM TUPOCKOITMUECKOTO ZIaTUMKA 3a/laHUeM CITel[Ha/IbHBIX KO3(MGUITMEHTOB. DTO KOMIIEHCAI[UsI
TIOTPeIITHOCTH M3MePeHUH, BO3HUKAIOIIMX TPU TTOBOPOTAX CO CMeIlleHneM OCH BpallieHus: paboTa 1o
OTHOILIEHUIO K OCU TMPOCKOTa (B a/ibHelIlIeM — 0CeBble TIOTPeITHOCTH), a TaK)Ke TOTPeIIHOCTeH,
CBSI3aHHBIX C aHA/IOTOBO-1[UGPOBLIM Mpeobpa3oBaHueM (B AasbHetiieM - ALITI-morpentHocTy).

OceBble TIOTPEIIHOCTH 3aBUCAT OT KOPPEKTHOCTH PpacClOIOKeHWs JaTydKa U IUIOTHOCTBIO ero
3aKpervieHUss Ha poOoTe. Bosblyt0 posb B BeMWYMHAX W TIOCTOSIHCTBE OCEBBIX TOTPEIIHOCTEH
UrpaeT IUIaBHOCTh JBIKeHUs pob0oTa U POBHOCTb IOBEPXHOCTH, 10 KOTOPOM OH IepeMeljaeTcsl.
OOBIYHO OCeBasi TIOTPEIITHOCTb TeM 0oJibllie, ueM OOJBIINIA YTOM IMOBOPOTA, BHE 3aBUCUMOCTH OT
ero 3Haka, 3a()MKCHpOBaH B J[laHHbI MOMEHT Ha JaTuuKe, M paBHa HY/IIO NpU HY/IeBOM yIje
TIOBOPOTA.

AIIIT-MOrpenHoCTH HOCAT OOBIYHO WHTErpajbHBIA XapakTep, HaKaruIUBAIOTCS TPH  KaXKOM
W3MepeHUH, UHIUBH/ya/IbHbI /IS K&XK/OT0 JaTurKa. [1/11 HEKOTOPBIX JaTUYMKOB OHU MPEeHeOPeKMMO
MaJibl, ISl APYTUX MOTYT JOXOAWUTh JI0 HECKOJBKUX IPaJlyCOB Ha MO/HbIHA 000poT. O6b1uHO, ALITI-
TIOTPEIIHOCTE TeM Oosbllle, 4YeM OoJibIlle TIOBOPOTOB COBepIlall POOOT, MOXKeT OBbITb Kak
TIOJIO>KUTE/IHOU, TaK U OTPULIATE/IbHOM, B 3aBUCUMOCTH OT 0COOEHHOCTEe KOHKPETHOTO JJaTuHrKa.

Oba TuMa TOTpelIHOCTel KOHTPOJIMPYIOTCS C TIOMOIbIO KO3((HUIMEHTOB, T. €. BeIMUMHEe
norpemHocTy Ha 1 rpagyc noBopora. KoadduiireHT oceBoi TMOTpPeIIHOCTH AOCTyIleH depe3
corictBo axisDriftRate, AIlTI-norpemHocT — uepe3 cBoiicTBo integralDriftRate. KoHkpetHbie
Be/IMYMHBI KO3((UI[MEHTOB MOTYT ObITb BBIUMC/IEHBI TOJNBKO 3KCIIePUMEHTa/lbHbIM TyTeM. [ljst
AIII-norpemiHOCTA 3TO MOXKHO CZeJiaTb OAWH pa3 [Jisi KaXAoro rupockomna. /s oceBou
TIOTPEeIITHOCTH 3TO CJIeAlyeT CAeaTh [Jisl KaX/J0W KOHCTPYKLMU po0OoTa U [i/1s KaXKA0l TTOBePXHOCTH,
r7ie OH OyZeT MCIo/Ib30BaThCsl.
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Onucanue Kinacca TEv3GyroSensor

TEv3GyroDrift=(drAxis,drIntegral);

TEv3GyroSensor=class(TEv3Sensor)
constructor create(port:variant);
constructor create();

// YcTaHOBKa-Mnony4vyeHne 6a30BONM YrsioBOW No3nuuu

function setBaseAngle(baseAngle:variant):TEv3GyroSensor;
function baseAngle:variant;

// YBenuyeHue 3HayeHusa 6a30BONV YrsjioBOW NO3ULMU

function addBaseAngle(addAngle:variant):TEv3GyroSensor;

// YcTaHOBKa-nonydyeHne KoapoéuUMEHTOB CMeleHUs

function setDriftRate( drifttype:TEv3GyroDrift;
driftvalue:double):TEv3GyroSensor;

function driftRate(drifttype:TEv3GyroDrift):double;

property axisDriftRate:double;

property integralDriftRate:double;

// NonyyeHne aKTyallbHOW KOPPEeKUUUM CMeWeHUs yKa3aHHOro Tuna
function Correction(drifttype:TEv3GyroDrift):double;
property axisCorrection:double;

property integralCorrection:double;

// KanubpoBKa rupockona, AO/XKHa NPOBOAUTCA B COCTOAHWUWU MOKOSA,
// peicTByeT TONbKO Ha Yrosi/cKopocTb MOBOpPOTa,

// He okKa3blBaeT B/INAHUA Ha Yrosl/CKOPOCTb HaK/oOHa

function calibrate:TEv3GyroSensor;

// yron nosopoTa B rpagycax
// ecnu src=true, TO pe3ynbTaT BO3BpaWaeTCcs HeNocpeLCTBEHHO C rupockona
// ecnn src=false, To pe3ynbTaT BO3BpalaeTCd C y4yeToMm
// 6a30BOro yrna M BCEX KOPPEKUUii CMeweHus
function angle(src:boolean=false):variant;
function angle(out ang:variant;src:boolean=false):TEv3GyroSensor;
end;

IIpumepsl UCI0/Ib30BaHUA JaTuMKa-rupockona EV3
{

JemMoHCcTpaums gaTtumka rupockona (sns4.pp)

Mpu cTapTe nporpamMvbl Po60T AO/MKEH HAXOAWTbLCSA B COCTOSHMWM MOKOS.
KannbpoBKoi gaTumka rupockona ¢ukcupyeTcs nepBOHayasibHOe
HanpaBneHue pob6oTa.

Ecnu HanpaBneHne po6oTa U3MeHsieTcA (HanpuMep - PYYHbIM MepeMelleHneM
B APYroe nosioxeHue), TO BbKgaB 5-CeKYHAHWNA

UHTepBas, po6OT NNaBHO BO3BpaWaeTcs B WCXOA4HOE MOJIOXEeHUE

C MOMOWbK BpalWeHns BOKPYr CBOENR ocu.

TpeboBaHusa:

[Ba 6onbwnx MOTOpa, NeBbA MOAKIOYEH K
NopTYy C MEHbLWWM HOMEPOM, MpaBblii - K MOPTY
Cc 60/1bWUM HOMEPOM.

JaTunmk rupockona, MNOAK/OYEH K obomy MnopTy.

{$i rubiro.inc}
uses rubiroBase, rubiroSensors, rubiroMotors, math;
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var Rule:TEv3Rule;
gyr :TEv3GyroSensor;
angle:integer;
begin
ev3Init();
Rule:=Tev3Rule.create();
gyr:=TEv3GyroSensor.create();
gyr.calibrate;
gyr.timerStart();
while true do begin
angle:=gyr.angle;
if (angle>-10)and(angle<10) then begin
Rule.Stop();
gyr.timerStart();
end else begin
if gyr.timer()<5000 then continue;
Rule.Run(-100*sign(angle), 10+sqrt(abs(angle)));
end;
end;
end.

Knacc TEv3UItraSensor (mogynb rubiroSensors)

Haruvk paccrosiHusi paboTaeT IO TIPUHIMITY 3XOj0KaTopa Ha vactote B 40 Kusorepi u
MO3BOJISIET OTpefie/isiTb PacCTOsiHAe [0 BrepeAu crosimiero mnpenstctBus. CrefyeT yuyuThIBAaTh
KoHycooOpa3Hoe (90 rpajycoB) pacrpocTpaHeHHe CHrHaja, MoO0OYHBIM 3(deKToM KOTOpOro
SIB/ISIETCST BO3MOXKHBIM '"'3axBaT" TPEMNsATCTBUM, HAXOASALIMXCSA 3a MpeJesaMud OCeBOM JIMHUMU €ero
pacripoctpaHeHnusi. Iyiara3oH n3MepsieMOro pacCTOsIHUS - OT 3 [0 255 CAHTUMETPOB, C TOYHOCTBLIO
[0 [ecaTbIX fAonei. [laTuMkK MOXKeT OrpefiefisiTb Hajuuyue LIyMOB, T. €. CATHAJIOB OT JPYTUx
aHaJIOTMUHBIX [JaTUMKOB WM YCTPOWCTB. B TakoM ciyuae rosaratbCsi Ha MOMy4YeHHbIN pe3ysbTaT
He/lb3sl U C/ie[lyeT TOBTOPUTH 3aMephbl pacCTosiHUA. [laTuMK MOKeT (YHKIIMOHUPOBaTh B JABYX
peXkumax: B pekuMe HelpepbhIBHOIO 3aMepa U peXrMMe eJWHWYHOro 3aMmepa. B mepBom ciyuae
JlaTUMK TIOCTOSIHHO TOChIJIaeT 3ByKOBOWM W CUTHA/I U OMpejie/isieT PacCTOsiHKe 10 TpensiTcTBUsA. Bo
BTOPOM C/Ty4ae JaTurK OCYIIeCTB/IsIeT eJHHIUUHBINA 3aMep B MOMEHT o0pallieHus: K HeMy.

@aKT W TOYHOCTb OMpefe/leHus] PacCTOSHUSA [0 TIPelATCTBUS 3aBUCUT OT MHOTHX
rnapaMeTpoB. Bo mnepBbIX, TOUHOCTb 3aMepa, B COOTBETCTBUM C TEeXHUUECKOU [JOKyMeHTalueH,
paBHa t1 caHTuMeTpy. Bo BTOpBIX, IIpU 3amepe pacCTOSHUS [0 NPENATCTBUS, PaCIOIOKEeHHOIO
Obmxke 3cM, BO3BpaljaeMblii pe3ysnbraT OyzeT TPOM3BOJMBHBIM. B TpeTbMX, BO3BpalljaemMoe
paccrosiHue B 255 CaHTHMETPOB O3HAyaeT, YTO TPEMNSTCTBHE He yAanoch OOHApYyKuTb. Takum
obpa3om, 3HaueHHe 255 - 3TO He PacCTOsIHUe, a UHUKATOp OTCYTCTBUSI MPENsSTCTBUS. B ueTBepThIX,
eC/IM TIPUCYTCTBYIOT ayAWOCHTHanbl Ha Omuskodi K 40k['1) yacToTe, OHM MOTYT TIOBMUSATH Ha
pe3y/ibTar 3aMepa. DTy npobsieMy MO)KeT YaCTUUHO PellriTh MeXaHU3M Oripe/iesieHus 1yMoB. Ecim
repeJ; BBINIOJIHEHWEM 3aMepa pPacCTOSHUS OIpefie/ITb OTCYTCTBHE ITOCTOPOHHUX IIyMOB, TO
BEPOSATHOCTb KOPPEKTHOCTM 3aMepa 3HAauMTe/JbHO IIOBBICMTCSA. B MATBIX, 3SKCIIepUMeHTbI
TOKa3bIBalOT BO3MOXKHOCTb TIOSIBJIEHUS] TaK Ha3biBaeMbIX '"(aHTOMOB", KOrZa B OTCYTCTBUE
TIPEensATCTBUS JaTuuK OIlpe/iesisieT ero Hajuuyue. B 1IecTbIX, TOUHOCTb 3aMepa BO MHOIOM 3aBUCUT
OoT (OpMbl TIPENATCTBUS: HaWIyULUIMM pe3ynbTaT [JaloT T[peJMeTbl C TJIOCKOM CTOPOHOM,
oOpallieHHOM K /IaTuuKy; LUIMHAPUUeCKre UK chepuyeckre rpeaMeThl AT XYALIUNA pe3y/bTaT,
0COOEHHO TP CMeIjeHWH B CTOPOHY OT OCH; HaWXyALIWKA pe3y/ibTaT /JaloT CMeleHHbIe
OTHOCHTE/ILHO OCH IpeIMeThl C IVIOCKUMU CTOPOHaMH, He IepIIeHVKY/ISIPHbBIMU OCH JaTyuka. B
COBOKYITHOCTH, BCe yKa3aHHble (DAKTOpbI OMpe/ie/isitoT HeBO3MOXKHOCTb I'apaHTHPOBaTb TOYHOCTb
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OT/Ie/TbHOTO 3aMepa, U KOPPEKTHBIM pe3y/bTaT MOXKET ObITh IMO/yueH TOJBKO C HCTOIb30BaHUEM
CTaTUCTUUECKHX METOZOB.

Omnucanue kiaacca TEv3UltraSensor

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

{

BknwvaeT (1/true) wnm oTknwyaeT (0/false) pexum oxuaaHus
HOBOI0 paccTosHUA. B 3TOM pexume Mojsly4yeHUMe paccTOosiHuA Ao
npensTcTBua 610KUPYeT nporpammy A0 TeX Mop, MOoKa 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 AaT4YMKOB BO M3b6exaHne nomex. B Tekyuwei
Bepcun 6mbanmotekn HE PEKOMEHAYETCSl K MCMNOMb30BaHUKW MO MPUYMHE
HecTabunbHoOI paboThl ApaniBepa

3

function singleMode(yes:variant):TEv3UltraSensor;

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

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

// paccTosHMe [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;

ITpuMepsI UCI10/1b30BaHUA Y/IbTPa3BYKOBOI0 JaTyuKa paccroaHus EV3
{

JemMoHcTpaums paboTbl yNbTpPa3BYKOBOr0o gaTyuKa paccTosHus (sns7.pp)
"Po60OT-nyTewecTBEHHUK"

TpeboBaHus:

JBa 60nbliMX MOTOpa, JEBLIA MOAK/MOUYEH K

NOpPTY C MEHblIMM HOMEPOM, MNpaBbli - K MNOPTY

Cc 60/1bWUM HOMEPOM.

YNbTpa3BYKOBOW fJaT4MK pPacCTOSAHMSA, MOAK/OYEH K /I060MYy MOpTY.
}

{$i rubiro.inc}

uses rubiroBase, rubiroSensors, rubiroMotors, rubiroButtons;
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var u:TEv3UltraSensor;
r: TEv3Rule;
l:integer;
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.RunTurnwWait(100-200*random(2),0.2+random/2, -15);
end;
end.

Knacc TEv3ColorSensor (mogynb rubiroSensors)

YKazaHHbIHN JAATUMK SIB/ISIETCS MHOTOTIPO(U/IEHBIM YCTPOMCTBOM U MOXKET (YHKLIMOHHPOBAThb
B UeThIpeX Pa3/IMUHbIX pekuMax. Ha paboTy JaTuvka CWIbHOE BJMSIHHE OKa3bIBaeT W3MeHEHHe
BHeIIIHell OCBeIl]eHHOCTH U KpaliHe HeratuBHOe - pabora ¢oroBcrbiiek. [losTomy crenyet
MUHUMU3UPOBATh UCTIOb30BaHue (hOoTOKamep Mpu paboTe C JaTUMKOM I[BETa/CBeTa.

Pexxum oripefienienus 1Beta (COLOR mode) oripesiensieT 1LiBeT MOBEPXHOCTH, HaXOSAIIENCs
Ha paccrossHuM 0.5-1.0 caHTHMeTpOB OT JaTuvKa. Pe3ynbrar mM3MepeHHsi BO3BpalljaeTCsl B BU/E
11eJI0YMCIIEHHOT0 3HaueHus B fuarnasoHe [0,7], rae O - oTCyTCTBUe WM HEKOPPEKTHOe OrpejieieHue
1[BeTa, 1 - YepHBIH, 2 - CUHUH, 3 - 3e/IeHbIH, 4 - )Ke/IThIH, 5 - KPaCHbIH, 6 - Oe/bli, 7 - KOpPUYHEBBIH.
K coxanenuto, komrnanus LEGO He rmpeocTaBiseT WAEHTHU(PHKALIMIO I[BETOB B KaKOH-TMO0
n3BecTHOU 11BeToBOM Mozenu (Pantone, CMYK, RGB u T.1.), 103TOMy HEBO3MO)KHO rapaHTUPOBAaTh
100-nporjeHTHOe KOppEeKTHOe pacro3HaBaHHe LBeTa C MCIO/JIb30BaHWEM YKa3aHHOrO Jardvka. U3
TIPAKTUKKU KCII0/Ib30BaHUs C/IelyeT, UTO Jiyullle BCero pacro3HaeTcsi KpaCHBIN 1[BeT, IpyT C JIpyrom
nyTaroTcss 1) >KenThid, Oesblii M KOPWUUYHEBBIM, 2) UepHbI, CMHUN W 3esieHblid. KOppeKTHOCTh
pacro3HaBaHUsl 3aBUCUT OT OTTEHKAa LIBeTa; OT PACCTOSIHMS, Ha KOTOPOM HAaXOAWUTCS AATUMK OT
I[BETHOU TOBEPXHOCTU; OT (DOPMBI LIBETHOM MOBEPXHOCTH; OT OAHOPOAHOCTH IBeTa MOBEPXHOCTH;
OT BHEIIIHEN OCBeI|eHHOCTU. MO)KHO 00ecCIieunTh WHUBUAYA/IbHYIO TMOJATOHKY BCeX yKa3aHHbBIX
TapamMeTpoB TakvM 00pa3oM, YTOOBI MOTYYHTh rapaHTUPOBAHHYIO KOPPEKTHOCTH pacIio3HaBaHWS,
OfIHAaKO TepeMellieHre poboTa B Apyrue YCIOBUSI CHOBA TpUBEJET K MyTaHHIe 1iBeToB. [1o3TOMY,
TIPY BO3MOKHOCTH, CJlelyeT UCIO/b30BaTh He Oosiee yeM TPeXLIBeTOBYHO CXeMy, HarpyuMep, CUHUM-
KPaCHBIA-XKe/IThbIH, 3€/IeHbIN-KPAaCHBIN-0e/IbIN U T. .

Pexxum omnpeznenenuss RGB-1Beta (RGB-REF mode) oripezenisier RGB-11BeT nMoBepxHOCTH,
Haxopswerics Ha paccrossHuM 0.5-1.0 caHTMMeTpOB OT JaTyvka. B [JaHHOM pexuMe [aT4UK
BO3BpalljaeT TPU LIEJIOYMCIEHHBIX 3HaueHus, Kakgoe - B auvanazoHe oT 0 mo 1020. 3HaueHus
TIPeZICTaB/ISIIOT CO00M MHTEHCUBHOCTb KPACHOTO, 3€/IeHOTO0 W CHHEro. AHanu3upysi KOMOWHAIIHMIO
yKa3aHHbIX 3HaueHHuM, MO)KHO paboTaTb C ropasfio OOMBIIMM KOJHUeCTBOM OTTEHKOB IBETOB, UeM
TpeIoCTaB/IsIeT MPeAbIYIINN PeXXUM.

Pexxum onpefienenrst vHTeHCUMBHOCTU oTpakeHHOro cBeta (REFLECT mode). [aHHbIN
peXXM OOBIYHO WCIIOJB3YIOT [Jisl OTpeZie/ieH|s] YepHOTOo M 0Oesioro IBeTOB, a TaKKe Pa3/MuHbIX
OTTEHKOB ceporo. PacronoxeHue garuyvka Ipejrosaraercs Ha paccrosHun 0.5-2cm  Hap,
NOBepXHOCTbI0. OT YepHOM TOBEPXHOCTH OTpPa)keHWe MHUHMMA/bHO, OT 0eyol - MaKCHMalbHO.
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HaTuvk BoO3BpalljaeT Ie/louMc/ieHHoe 3HaueHHe OT 0O (MUHMMasibHOe oOTpakeHue) zo 100
(MakcuManbHOe oTpakeHWe). KoppeKTwBbI B pe3ysbTaT, BO3BpalljaeMbld [JaTYMKOM, BHOCHUT
BHEIIHSSI OCBELLeHHOCTb, M03TOMY He pPEeKOMEHJYeTCsl NPUMEHSATb KOHCTAHTHble 3HAYeHUs [i/ist
oTpe/ie/ieHUs] TpaHUL] 0esloro WM YepHOTO I[BeTa. BMeCTo 3Toro pekoMeH[yeTcsl MCIO/Ib30BaTh
repeMeHHble 3HaueHusi, MoAH(ULIMpyeMble [Jis1 KayK0ro KOHKPEeTHOTO CyyYas.

Pexxum omnpepenenusi BHelHeid ocBelljeHHOCTH (AMBIENT mode). B cootBercTBHE C
JOKyYMeHTal[Mel JaTuyvK BO3BpalljaeT IieJIouMc/ieHHoe 3HaueHWe oT 0 (MMHUMAasbHas
ocBellleHHOCTh) A0 100 (MakcuMasbHasi OCBeIIeHHOCTh). B peasibHBIX YyC/IOBUSIX 3HaueHuUe
OCBeIlleHHOCTU BapbupyeTcs B Oosee y3KWX TpefiesiaX, ¢ pasHOCTbiO B 30-40 eguHUL] MeXIY
MHUHHMAJTbHBIM ¥ MaKCUMaJIbHBIM YPOBHSIMHM OCBeIIleHUs. ITO eMHCTBEHHBIN PeXXUM, CIIOCOOHBII
OTipeJie/isiTh MHTEHCHBHOCTb CBeUeHHsl MCIIesi MOHUTOpA, TUIaHIlIeTa Wik MoOuibHoOro TenedoHa,
YTO TIO3BOJISIET WCTIO/IB30BaTh €ro s BBOJA OO/bIIoro o0beMa 3aKOAMPOBAHHBIX JAHHBIX. [1jist
3TOrO IOCTAaTOUHO pa3paboTaTh Mporpammy, Kotopasi OyzieT uepeoBaTh B OMpeje/ieHHOW 00s1acTh
JUCIIess 4YepHbId W Oesblid IIBET C 3a/laHHOM YaCTOTOM, WCTOMb3ys TOT WIM WHOW andaBut
KopupoBaHus (a30yky Mop3e, ABOMUHBIA KO W T..), a EV3, ¢ UCIOIb30BaHWEM JaTuhKa
1Bera/cBera B pexxume AMBIENT, GyzeT cudThiBaTh U [IeKOAUPOBATh YKa3aHHbIE JaHHBIE.

Onucanue xki1acca TEv3ColorSensor

TEv3ColorSensor=class(TEv3Sensor)

constructor create(port:variant);
constructor create();

{

BknwvaeT (1/true) wnm oTknwyaeT (0/false) pexum oxugaHus

HOBOro 3HauyeHus uBeTa’/cBeTa. B 3TOM pexume nosiydyeHume 3HayeHuUs LUBeTa/cBeTa
6710KMpyeT nporpamMmy 4O TeX MOp, MOKa OHO He

M3MEHMUTCSA MO CpaBHEHUA C Mnpegpaywmm 3amepom. [0 ymoa4aHuio

OTKJ/IOYEHO .

}

function waitMode(yes:variant):TEv3ColorSensor;

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

// nonydyeHue RGB uBeTOB, KaxAabii B Agunana3oHe 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;

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

// nofnyyeHue SApKOCTU ocBelleHus, oT O go 100

function ambient:variant;

function ambient(out amb:variant):TEv3ColorSensor;
end;
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ITIpumepsl UCNo0/Ib30BaHusA AaTuyvKa cBeta EV3
{

JemoHcTpauma paboTbl gaTumka cBeTa (Snsl.pp) CO 3BYKOBOI MNOALEPXKKONA .
YacToTa 3BYKOBbLIX CUMrHanoB (OoT 300 go 900 Iu) 3aBUCUT OT YpPOBHSA
OTpaxXeHHOro cseta. ANNTeNbHOCTb 3BYKOBLIX CUIrHasioB yBenundyeHa B 10 pas
npu MUHUMaNbLHOM M MaKCKMMa/lbHOM 3HAaYeHMAX YPOBHA OTpPaxXeHHOro ceeTa.

TpeboBaHus:
JaTumk cBeTa, MOAK/MOYEH K /i06OMYy MOpTY.
}
{$i rubiro.inc}
uses rubiroBase, rubiroSound, rubiroSensors, rubiroButtons;
var
s:TEv3ColorSensor;
r,t:integer;
begin
ev3init();
s:=TEv3ColorSensor.Create;
ev3sound.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.

{

JllemoHcTpauuss paboTel gaTynka cBeTa (SnsS2.pp) C WCMNOIb30BaHUEM
CMHTe3aTopa peyu W BbIBOAOM Ha AucCniei.

TpeboBaHus:
JaTunk cBeTa, MOAK/MOYEH K /o6OMy MOPTY.
}
{$i rubiro.inc}
uses rubiroBase, rubiroSound, rubiroSensors, rubiroButtons, rubiroScreen;
var
s:TEv3ColorSensor;
r:integer;
begin
ev3init();
s:=TEv3ColorSensor .Create;
ev3dsound.volume(100);
ev3screen.fontSize(96);
while true do begin
r:=s.reflect;
if r in [0..9] then
ev3screen.clear.print (50,100, r).show
else if r=100 then
ev3screen.clear.fontSize(72).print(0,90,r).show.fontSize(96)
else
ev3screen.clear.print (10,100, r).show;
ev3dSound.speak(r).wait();
if ev3buttons.back then exit;
end;
end.
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Knacc TNXTLightSensor (Mmogynb rubiroSensors)

Hatuuk ceta NXT, B ommuuu oT garuyvka LBera EV3, Bo3Bpajaer BelljeCTBEHHBIM pe3ysbTaT
OLIeHKM SIDKOCTU OTPa’KeHHOI'O CBeTa M OCBeILeHHOCTH, C TOYHOCTBbIO [0 OJHOIO 3HakKa Ilocje
3arATou.

Omucanne Kinacca TNXTLightSensor

TNXTLightSensor=class(TEv3Sensor)
// nonyyeHue SIPKOCTU OTPaXeHHOro ceeta, OT O go 100, BewecTBEHHOE 3Ha4YeHue
function reflect:variant;
function reflect(out ref:variant):TNXTLightSensor;
// nonyyeHue SIPKOCTU OCBeWeHus, oT O Jo 100, BewecTBEHHOE 3Ha4dYeHue
function ambient:variant;
function ambient(out amb:variant):TNXTLightSensor;
end;

Knacc TEv3TouchSensor (moaynb rubiroSensors)

JlaTuMK-KHOIIKA MOXKET HaxOJWUTbCS B Ha)XaTOM W/M OTIIYLIEHHOM COCTOsIHUAX. [IporpamMmmMmHOe
obecrieuenre KoHTpos/iepa EV3 mo3BosisieT, KpoMe yKa3aHHBIX COCTOSIHUM, ONpefe/uTh |
"1e/TyoK" KHOTIKH, TO eCTh OBICTPYIO MOC/Ie10BaTe/IbHOCTh HaXKaTUsl U OTITy CKaHUS.

Onucanue kiacca TEv3TouchSensor

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

// WCTWHa npu HaxaTon KHOMKe
function pressed:boolean;
function pressed(out yes:boolean):TEv3TouchSensor;

// OxmaaHne HaxaTus KHOMKWU
function waitPress:TEv3TouchSensor;

// OXxupaHve OTNYCKaHWUA KHOMKMK
function waitRelease:TEv3TouchSensor;

// OXujaHue uWwenyka KHOMKMK

function waitClick:TEv3TouchSensor;
end;

IIpuMepbI UCII0/IL30BaHUA JaTYUKaA-KHONKU EV3

JeMoHCcTpauusa gaTymKa-KHOMKU CO 3BYKOBLIM COMPOBOXAEHUEM
(sns3.pp)

TpeboBaHus:

JaTunK-KHOMKa, MOAK/MKWYEH K Nwbomy nopTy.

{$1i rubiro.inc}
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uses rubiroBase, 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 (Mmoaynb rubiroSensors)

BosmoxxHoctu YKa3dHHOI'O [OaT4YMWKa TMOJHOCTbIO COOTBETCTBYIOT BO3MOXXHOCTAM [OdaTUHMKA-KHOITKU
EV3.

Onucanuve kiaacca TNXTTouchSensor

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

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

// OXugaHue HaxaTusa KHOMKMKU
function waitPress:TNXTTouchSensor;

// OxmaaHue OTMNYCKaHUs KHOMKW
function waitRelease:TNXTTouchSensor;

// OxmaaHue uwenyka KHOMKKU
function waitClick:TNXTTouchSensor;
end;

IIpumeps1 UCNO/IL30BaHUA JaTuMKa-KHONKUA NXT
{

JemoHcTpauma paboTbl gaTumka-KHOMKU NXT (SnsSNXTT.pp)

TpeboBaHus:
MOAKMOYEHHbIA AaT4YMK-KHONKa NXT

}

{$i rubiro.inc}

uses rubiroBase, rubiroSensors, rubiroButtons;
var

s:TNXTTouchSensor;

begin

ev3init();

s:=TNxtTouchSensor.Create();

while not ev3buttons.back do begin

s.waitpress;
writeln('pressed');
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s.waitrelease;
writeln('released');
end;
end.
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