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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. YcraHoBukK RubiRobotCross. CamopacriakoBbIBalOLMNWCS apXyB, IIpeJHa3HaueHHbIN [Jis1
BBIOJIHEHUST Ha CeAbMOM M BOCbMOW TuiaTdopmax ornepauydoHHOM cuctembl ALT Linux.
YcranaenuBaeT U KoHpurypupyeT RubiRobotLib, RubiRobotManager, kpoccbubmvoreku ev3dev u
Kpocckommunisitop  FreePascal.  fIBnsiercs  o0si3aTe/lbHBIM —~ KOMITOHEHTOM — TIPOEKTa  TIPU
VICTIO/Tb30BaHUM KPOCCKOMITW/ISIMM mnporpamm st EV3 Ha xoctoBom KommbroTepe.  Tekyijas
crabuibHast Bepcust RubiRobotCross JOCTyTHA 1o azpecy

http://rubirobot.ru/files/img/setupRubiRobot.tgz. Tekyijass pa3pabarbiBaemasi Bepcusi ('pabouast
cbopka") moctyrHa o agpecy http:/rubirobot.ru/files/img/setupRubiRobot.daily.tgz.

4. O6pa3 ev3dev-RubiRobot. 310 MomuduImpoBaHHbll 00pa3 microSD Ha 6a3e ev3dev, co
BK/IIOUEHHON B coctaB Oubmiorekoir RubiRobotLib. OO6pa3 sBnsercs HeoOXoguMBIM |
JIOCTaTOUHbIM KOMIIOHEHTOM /51 mporpammupoBannd EV3 B ssh-ceccun ¢ ucnonb3oBaHuem
oubmioreku RubiRobotLib.  TTocnegnsisi Bepcusi ev3dev-RubiRobot gocTymHa mo azgpecy
http://rubirobot.ru/files/img/ev3dev-rubirobot.img.bz2.  CymectByeT  Takke  Bepcus  [Jjis
poOOTOTEXHUUECKUX COPEBHOBAaHWM, XapakTepu3yemasl COKpallleHHbIM BpeMeHeM 3arpy3Ku
OTepariOHHON CUCTeMBI M OTCYTCTBUEM aBTO3arpy3KH HEKOTOPBIX CePBHCOB, JOCTYITHAS TI0 afipecy

http://rubirobot.ru/files/img/ev3dev-J-rubirobot-sport.img.xz.

Ajnpec moctossHHOro pacriosiokeHdss RubiRobot B cetu WHTepHeT - cat http://rubirobot.ru/,
3epkana - http:/firstbyte.rubirobot.ru/, http://skyhost.rubirobot.ru/, http://shgpi.rubirobot.ru/. B
cjlyyae HeJOCTYITHOCTU CalTa T0 TeM WM WHBIM MPUUMHAM, TOC/IefHHe BePCUH KOMITOHEHTOB
NpoeKTa MOTYT OBbITh TOJy4YeHbl Ha aBTOPCKOWM BeO-cTpaHuLe 1o agpecy http://xdsl.shgpi.edu.ru/.
Agtop npoekta RubiRobot - Ciunkun [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 cBs3u ¢ BbIxoioM penm3a ev3dev-stretch, moaroToBuTh MoAuQUIIMPOBaHHBIM 00pa3
ev3dev-stretch ¢ He0OX0AUMBIM TIPOrPaMMHBIM 00ecTieueHHeM U aKTya/IbHOM Bepcueil 61O/IHoTeKH
RubiRobotLib. IToaroToButs 0uepeaHy Bepcuio OMOMMOTEKH, B TIOJHOM 00beMe YUUTHIBAIOLIYIO
BO3MOKHOCTHU ev3dev-stretch.

*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 cTao HeBO3MOXXHBIM COOMpaTh MPOEKTHI HermocpeACcTBeHHO Ha EV3
13-3a OLIMOKMU TPU KOMITWISIMU MOAy/aAs uev3. [IpuuvHa: s 03ByUKU aBapUMHOTO 3aBepIlieHUs
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MIpOrpaMMbl MCIO/Ib30BA/IMCh THUITbI JIaHHBIX, KOTOpble MpPUCYTCTBYHOT BO FreePascal 3.0.0, HO
oTcyTcTBYIOT BO FreePascal 2.6.4 (pemeno 2018-06, v0.2.2)

Mopaynb uev3func

*#8, 2019-02. FreePascal 3.3.1 He MoO)KeT CKOMMWJIMPOBATh JaHHbIA MOAY/Ab IO TPUUYMHE
W3MeHeHHs MeXaHM3MOB 00pabOTKU BapMAHTHBIX THIIOB JaHHBIX (pemreHo 2019-03, v0.2.5.1)
Mopynu uev3Devices, uev3sysfs

*#2,2017-12. YHuuTOXXEHUE OTKJ/TFOUMBILINXCS 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. CueTunku 060pOTOB MOIIM paboTanv HEKOPPEKTHO IPH HCII0/b30BaHUH 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 Bepcusax npoekra

Bepcus 0.2.6

2020-04. Pa3paboTaH MOAy/b TIO/Ie3HBIX arOPUTMOB rubiroAlgo.

2020-02. Peanu3oBaH a/lbTePHATUBHBIN CITOCOO MOAK/TFOUEHUS MO/y/Iel OUOIMOTEeKH.

2019-12. B mogyne rubiroMotors BBefieHa liesounc/ieHHasi TiepeMeHHasi motorArtificalWait co
3HaueHreM 1o ymonuanuto 200. O3HayaeT BpeMsi B MWIJIMCEKYH/aXx W TPUMEHSIETCS BO BpeMs
OXKWJ@HWsSI MCKYCCTBEHHOW OCTaHOBKM MoTopa. Eciu Motop Obul  3a0/I0KMpOBaH — Ha

motorArtificalWait MunmceKkyH/j, To OH CUMTaeTCsl OCTAHOBIEHHBIM (#11).

2019-09. PaciipeH Habop KoMaHi KOHCOJILHOTO MeHepKepa ev3.
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2019-05. Vicripap/ieHa olMOKa aBapUHOTO 3aBepiiieHHst paboThl aHamM3aropa rmoptoe Ha EV3 npu
rcrnonb3oBaHuu RubiRobotManager (#10).

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

2019-04. ObecrieueHa KOMIIeH ALYl HEKOTOPBIX THUTIOB TOTPELIHOCTel THPOCKOITNUeCKOTO AaTurKa.

Bepcus 0.2.5.1

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

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

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

Bepcus 0.2.5

2018-12. OnTuMHU3MpoBaHbl KIacCbl MOTOPOB U PY/I€BOIO YyNpaB/leHUs, CKOPOCTb BBIIIOHEHUs
KoMaH7i Bo3pocsia Ha ~50%. IToryTHO HcTipaB/ieHa oImmbka #6.

2018-11. ITpoBeaeHa pecTpyKTypH3alysi OMOMMOTEKH, BCce 6a30Bble THITbI JAaHHBIX, TTI€PEMEHHbIE U
KOHCTaHThbl TepeHeCeHbl W3 BCIIOMOraTe/bHbIX MOAYy/Aer B MoAyab uev3. [ljig KOHEUYHOro
TI0/Tb30BaTesIsl Tellepb PeKOMeHyeTCsl MOJK/IIUYaTh TOJMBKO MOAY/Ib Uev3 U HeoOxogumble rubiro-
MOZYJIU.

2018-10. ObecrieueHa BO3MOXXHOCTh TlapajyIe/IbHOTO MCIIOJTHEHUS T10JTb30BATE/ILCKUX TIPOLIEAYD,
peasi30BaHa IOTOKOOe30IMacHOCTh Bcex 00bekToB OnbmoTeky RubiRobotLib.

2018-10. BeegeHa mo/iepKka MbIOTeKCOB. [ToepKuBatoTCst 10 6 MbIOTEKCOB Ha KaXKbIi 0OBEKT
oubmmoreku RubiRobotLib.

2018-10. BBezmeHa mopep>Kka AOTOJHUTE/NbHBIX MIPUGTOB, TOAAEPXKUBAIOTCS aHIVIOS3bIYHbIE U
pyCCKosi3bIuHBIe MIPUPTHI 3-X TUIOB (mono, sans, serif). ViMeeTcs BO3MOXXHOCTb BKJ/IFOUATh
wpudTHl B KOZ, WCTOAHsieMoro daiiia A CHWKeHUs] 3aBUCUMOCTH OT Hajuuusl LIPUPTOB B
11eJIeBOM CHCTEME.

2018-10. ObecrieueHa BO3MO)KHOCTb ~ O)KWJJAaHHSI €CTeCTBEHHOH OCTAaHOBKM  MOTOPOB, C
WUTHOPUPOBaHUEM UX OJIOKUPOBKH (MCKYCCTBEHHOUM OCTAHOBKH).

Bepcusn 0.2.4

2018-09. Ob6ecrieueH g0CTyn K O/0Ky MUTaHUs: MOAY/b rubiroBattery, kinacc TEv3Battery, 06beKT
ev3Battery.
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2018-08. ObecrieueHa BO3MOXKHOCTE paboThl 6ub/morekn RubiRobotLib Ha aucTprbyTHBe ev3dev-
stretch. CoxpaHeHa oOpaTHasi COBMECTUMOCTD C ev3dev-jessie.

2018-08. Crano BO3MOKHBIM OTK/IHOUaTh LIBETOBYHO MHJAWKALIMIO TPY CTapTe IPOrpaMMbl (CM.
nepemeHHyt0 LedsOnStartup moaysist uev3).

2018-08. Ob6ecrieueHa BO3MOKHOCTD 3alTyCKa MOTOPOB MPSIMOM To/jaueli HaIlpsKeHUsI C UCTOUHHKA
MUATaHUS.

2018-09. [ns1 yCTaHOBKM CKOPOCTHM MOTODOB Telepb WCIO/b3yeTCsl BeIeCTBeHHbINM TUIM JaHHbBIX
BMeCTO LIe/I0YUC/IEHHOTO.

Bepcusn 0.2.3

2018-06. Ilpu ycraHoBKe Ha paboueM cTojle ¥ B IJIABHOM MEHIO pa3MeIaloTCs  SIPJIbIKU
rpaduueckoro meHemkepa RubiRobotManager. Tak>ke Ha paboueM CTojie pa3MellaeTcsl CChIIKa Ha
OCHOBHOU Kartasor 6ubIMoTeKu.

2018-06. Pa3paboran meHemkep RubiRobotManager, Bepcusi 0.1 - rpaduueckoe TIpUIoKeHUe JJIst
XOCTOBOTO KoMmrbiloTepa Ha 0aze OC Linux, ¢ dyHkiusamu ynpaeneHus EV3 u aHamu3atopom

TIOPTOB.

2018-06. BBegennl Tpu pekuma crapta RR-mporpamMmbl, ¢ BO3MOXHOCTBIO 3aBepIIaTh YKe
3amnyIeHHble RR-TIporpaMmbl Wi 0OMEHUBATLCS C HUMM CUTHA/IaMHU.

2018-06. Moaynb mioafep)KKuA AWcIiess rubiroScreen Tereph He TOJK/IHOUAeTCs aBTOMAaTHUeCKH.
OTO T03BOSIeT 3HAUUTEeNbHO (/10 2-X pa3) COKpPaTUThb pa3Mep HCIo/iHsgemMoro daiiia rporpamm,
KOTOpbIe He UCTIOb3YIOT aucruier EV3.

Bepcus 0.2.2

2018-06. Pa3paboTaHbl: KOHCO/IbHBIM MeHeKep [JIsl yianieHHoro yrpasieHus EV3, ycTaHOBUIUK
oubmuoreku  RubiRobot u  KpocckommuisiTopa, — MOATOTOB/IEHA  JOKYMEHTALds 10

KPOCCKOMIWISILIVU.

2018-06. [JobaBneHbl o 10 CUeTUMKOB BpallleHHI/000POTOB/TPalycOB Ha MOTOP, TO3BOJISIFOIIUX
obecrieurBaTh O’KUZAHKE JOCTKEHUsI MOTOPA OTIpe/ie/IeHHOU TTO3ULIUH.

2018-06. [JobaBneHsl orpezie/ieHHe ¥ yCTAaHOBKA MO3UI[MH MOTOpa B Tpajiycax U B 060poTax.
2018-06. VcrpaBneHa oiirbKa #5, He TI03BOJIsIBIIIAsi COOMPATh MPOEKThI HeTTOCpeCTBeHHO Ha EV3.
Bepcusn 0.2.1

2018-05. ITpoBeneHa 03ByUKa CTapTa U aBapUUHOTO 3aBepIilieHUs] [IPOTPaMMBbl.

2018-04. PeliieHa 3aiaua MpOrpaMMHOM PeMHULIMAIM3AI[MH JaTIYMKOB U MOTOPOB, KOTOPbIe He ObUTH
MO/JIK/IFOUEHbI WM HeBEPHO OTpe/iesieHbl OTepalMOHHOM cucTeMou npu ctapTte EV3.
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2018-04. OGecrieueHO aBTOMaTHUeCKOe 3aBepilieHHe paboThl TIPOrpaMMbl TIPH  JI/TUTEIEHOM
Hakatiu Ha KHOTIKY BACK EV3.

2018-04. st MoTOpOB 00aB/IeHbl METO/bI ABWKEHUS 10 aOCOTFOTHOM ITO3ULHH.
2018-03. JobaBneHa roagepskka ycrpoiictBa NX T-KHoOIIKa.
Bepcusn 0.2

2018-01. Ynpasnenue peBepcoM B Knaccax TEv3TachoMotror u TEv3Rule 6buto miepeHeceHo u3
public B protected. [IpuuriHa: peBepC UCTIOMb3YeTCS B OTAE/bHBIX MeTO/|aX, CBSI3aHHBIX C 3allyCKOM
JiBUraresiell Ha OTpULATe/IbHOW CKOPOCTH, TI0O3TOMY MO/Ib30BaTeNbCKOe U3MeHeHHe peBepca MOXKeT
TIPUBECTU K Hea/[eKBaTHOMY TIOBeJIeHUIO IBUTaTe/Isl.

2018-01. BBeseH MexaHW3M yIipaBieHUs1 TaiiMepamu B Knacce TEv3. /laHHBIM KacC SIBASeTCA
6a30BbIM, UTO TIO3BOJIIET 00eCIeunTh MOAAepKKY A0 10 TaiiMepoB KakoMy OOBEKTYy CHCTEeMBI.
[TpousBesieH pedakTOPUHT OUOJHUOTEKU C 3aMEHOW BCEeX [I€MCTBUM, CBSI3aHHBIX B BPEMEHHBIMU
3a/iep>kkaMu, Ha Tatimepsl TEV3.

2018-01. Permrena npobiema HeogHO3HauHOCTH B pabote uev3Devices. TEv3DeviceFactory.Refresh.
Teriepr B MeTof, Refresh mepemaercsi noruueckuit mapametrp freeLostDevices, 1o ymMmoiuaHUIO
paBHbiii false. Tlpu 3TOM coXxpaHsieTCSI BO3MOXKHOCTb TIPOJO/DKEHHWsS PabO0Thl MpOrpaMMbl TIPU
NepernoAK/II0ueHnH (U3NUeCKUX YCTPOWCTB B Ciayyae UX (DOPCMaKOPHOTO KpaTKOBPEeMEHHOTIO
OTK/TIOUeHUs1 (MeXaHW3M TMOy4Yr/l Ha3BaHue "BecriepeGoiiHblii pexxuM pabotel'’). HemocTtatkom
SBNISIETCS HEBO3MOXXHOCTh BO BpeMsi pabOThI MPOrpaMMbl KOPPEKTHOTO TEPENOJKIIOUeHUsT K
OZHOMY Y TOMY-)Ke TIOPTY [IPyroro TUIa yCTPOMCTBa.

[Tpu mnepenaue freeLostDevices=true TOSB/IAETCS BO3MOXKHOCTb TPOU3BOJIBHBIM  00pa3om
TIepeTioAK/II0YaTh YCTPOMCTBA, OfHAKO BCe OOBEKTHI, CBs3aHHBbIE C OTK/IHOUEHHBIMH YCTPONCTBaMH,
JO/DKHBI ObITh B 00s3aTesIbHO TIOPSJKe Tiepeco3faHbl. [IpuMeHsieTcss B CHUTyalUsx, Korja
TIPeATO/araloTCsl  MHOTOUYMC/IEHHbIe  TIOJK/THOUeHUs-OTKIIOUeHUsT  Pa3/MyHbIX  (pU3NUeCKUX
YCTPOICTB, HallpuMep, B MPUJIOKEHUH POrtview 13 MprMepoB OUOIMOTeKH.

2018-01. PemreHa 3afjaua 0CTymna K 00beKTaM [JaTUMKOB, MOTOPOB M PY/IEBOMY YIIpaB/ieHUIO 0e3
00BsIB/IEHHsI COOTBETCTBYIOLUX MePeMeHHbIX, C aBTOMAaTUUYeCKUM CO3/laHHeM TpeOyeMbIX 00beKTOB
W YHUUTO)KEHHEM WX B KOHIle paboThl TiporpaMMmbl. [IOCTyIl peanu3oBaH B BHZE BbI30Ba
COOTBETCTBYHOIIMX GyHKUUM. Harpumep, [/ LIBETOBBIX [JaTUYMKOB OfpejeneHbl  (QyHKIUU
ev3Color, ev3Colorl, ev3Color2, ev3Color3, ev3Color4. MexaHu3M TO/NyuYUI Ha3BaHUe
"®YHKIMOHAIBHBINA CTIOCOO JOCTYIIAa K yCTporcTBaM"

2018-01. PyneBoe yripaBieHre GyHKIMOHUPYET KaK Ha OOJBINMX, TaK U Ha CPeJHUX MoTopax. s
yKasaHWsi TWIla MOTOpa CjefyeT IepefjaTb B KOHCTPYKTOp COOTBeTCTByrOLuM Kacc. [lo
yMosyaHuto, 0Oe3 repefauM Kjaacca B KOHCTPYKTOD, pyJ/ieBoe yripaBieHue (YyHKIIMOHMpPYeT Ha
Oo/BIINX 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
NIPOTPAaMMUPOBaHUI0, MOKeT ObITb HCIO/Ib30BaH MOJU(HUIIMPOBAaHHBINA 00pa3 microSD Ha 0a3e
ev3dev-jessie, ¢ 0OHOB/IEHHBIM TpPOrpaMMHBIM oObecrieueHreM, pycUdUKalel, yCTaHOBIeHHbIM
FreePascal u pononnurenbHbiM [10, HacTpoeHHOW U TMOATOTOBAEHHOW K 9KCIUTyaTal[uu
O6UbIMOTEKOM RubiRobotLib. O6pas3 JIOCTyTIeH ISt 3arpy3Ku o agpecy
http://rubirobot.ru/files/img/ev3dev-rubirobot.img.bz2. IIporecc ero 3arpy3ku Ha microSD Huuem
He OT/IMYAeTCsl OT OTMMCAHHOTO B JJOKYMEHTALUM [/ OPUTHUHA/IBHOTO o0pa3a. Takke, CrieluaabHO
JUisi poOOTOTeXHUYeCKUX COPEBHOBAHUM TO/TOTOB/IEH ONMTUMH3UPOBaHHBIN 00pa3 Ha 6a3e ev3dev-
jessie, mocTymHbIM 10 afpecy http:/rubirobot.ru/files/img/ev3dev-J-rubirobot-sport.img.xz. B
JAHHOM o00pa3e OTK/IFOUeHbI HEKOTOpPbIe CEepBHUCHI, YCKOpDeHa 3arpy3ka CHUCTeMbl (B OTZe/bHBIX
ciydasax - o 40 cekyHz, B cpegHeM 45-50 cekyHZ), B JOMalllHEM KaTajore I10J/Ib30BaTesis
BU3ya/IbHO JIOCTYMHbI TOJABKO MpOrpaMMbl portview (aHanusatop noptoB) u ITKill (unctunbimk),
BCe OCTajibHOe, B TOM umciie 6ubmuoteka RubiRobotLib, HaXoguTCs B CKPBITBIX KaTasorax.

B panbHeMieM MIaHUPYeTCs BBIMYCK MOAMMUIIMPOBAHHBIX 00pa3oB Ha Oa3e ev3dev-stretch, 1o
(baKTy TIOBBIILIEHUS €T0 CTaOM/ILHOCTH.

CymiectByeT moApoOHasi ZOKyMeHTarust o pabore ¢ oOpa3oM Ha aHITIMICKOM sI3bIKe Ha CaiTe
ripoekTa ev3dev 1o agpecaM http://www.ev3dev.org/docs/getting-started/ u http://www.ev3dev.org/
docs/tutorials/. Ha pycckom si3pike 1o azpecy http://www.proghouse.ru/article-box/107-ev3dev
JIOCTYTIHA TIOLIaroBasi WHCTPYKLMs TMOATOTOBKM SD-KapThl W TmogkmodeHuss K EV3  wu3
orepalMoHHOW cucteMbl Windows 7. EciM nmo KakvM-TO NpUYMHAM CalT www.proghouse.ru
HEeJOCTYIleH, KOIUS CTaTbM HAXOOUTCA B Habope [OKyMeHTaluyd TIpoekTa B  (haiine
ev3dev.install.pdf.

Ecmu ucnonb3yercss mogudunmpoBanHbiii 06pa3 microSD mpoekra RubiRobot, To mambHelime
JelCTBUsL B TEKYIL[eM Taparpade MOXKHO IMPOMYCTUTh. EC/IM MCMO/MB3yeTCss OpUruHaIbHBIN 00pa3
microSD mipoekTa ev3dev, TO TIOC/Ie BBITIOJTHEHUSI BCEX TIOATOTOBUTE/BLHBIX pab0OT PEeKOMEHAYeTC s
npoBectd oOHOBneHue I10, pycuduKanmio ¥ /I0yCTAaHOBKY HEKOTOPBIX TMakeToB. /st 3TOTO,
TIOAK/TIOUMBLINCH B ssh-ceccun k EV3, cneiyeT BBITIOHUTE ClleAyIOIINN HAOOp KOMaH/:
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1. O6GHOB/IeHNE CTIMCKa peTo3uTapreB
sudo apt-get update

2. O6HoBnenue ycraHoBieHHoro I1O. TIlporjecc MoXKeT OKa3aThCsl AOCTaTOYHO JIJTUTETbHBIM
(HeCKONBKO YacoB), TO3TOMY cCJieiyeT 00eCreunTb Ha STOT TIepUOf [JOCTAaTOUHYH 3apsiAKy

aKKyMYJIITOPA, 00 moAKmrounTs EV3 K s5ekTpoceTy.
sudo apt-get upgrade

He pekoMeH/yeTCsl BBITIONHATH MO/IHOe 0OHOB/IEHKWEe AUCTPUOyTHBa C Tomolnkio sudo apt-get dist-
upgrade. TIpyu TakoM OOHOB/IEHWH CYIL[ECTBYeT BEPOSITHOCTb TOTYUUTh CUCTEMY C HEeJOCTATOUYHO
XOpOIIIO MPOTeCTUPOBAHHOM (YHKI[MOHAIBHOCTBIO. Hampumep, JIMUHO aBTOpP TOMaa B CHUTYALUIO
(https://github.com/ev3dev/ev3dev/issues/1249), korga TMoC/ie TIOJHOTO OOHOB/IEHUS CUCTEMBI
riepecTal Mof1eP>KUBAThCS OIPe/ie/IeHHbIN THIT JaTUMKOB.

3. YcraHoBKa Nojjiep>kKK1 HallMOHA/IbHBIX SI3bIKOB, (paiiioBoro MeHezpkepa Midnight Commander u
Habopa mpudToB dejavu, OJJMH K3 KOTOPBIX HCMOIb3yeTcs Oubmuorekoidi Rubirobot a1s BbIBOzA

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

4. COB,E[EIHI/IQ B AOMAIIIHEM KaTdJIOI'e I10JIb30BaTe/IA M0AKdATa/I10I'd bin. PEBMEH_[EHI/IE B 5TOM KdTaJiore
HCIIO/IHAEMBIX (baIL/'IJIOB MO3BOJIMT 3dITyCKdTb UX B I,ZLEI]'II)HE!I\/JIH_IQM oe3 YKa3dHHA IMyTH, KdK 0OBIUHBIE

KOMaH/Ibl KOHCOJIH.
mkdir ~/bin

5. OG0ecrieueHre TIOAJEPXKKA PYCCKOrO si3blKa. Ilocie  3amycka KOMaHbl — OTKPOETCS
riceBofiorpaduueckoe okHo, rae cienyeT Bbibpats ru_RU.UTF-8 nokaneio nmo ymomuanuto. [Tocse

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

6. Ecu kommunsiuysi RR-mporpamm mipefmosniaraercs Ha 6710Ke, TO ciief[yeT TakKe yCTaHOBHUTH
nakeThbl fpc ¥ gcc. YcraHoBKa ZyiuTesbHas (HECKO/IBKO 4acoB), T. K. FreePascal TpebOyeT 6obliioro
KoiuecTBa forosHuTenbHoro I10. ITostomy crienyer obecreunTb Ha TOT MEPHOJ JOCTAaTOUHYHO

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

Cyl1iecTByeT BO3MOXKHOCTbD 3aryckaTtb RR-miporpamMmMel Ha opurrHaibHOM 06pa3e microSD mpoekTa
ev3dev 6e3 yCTaHOBKHM KakKOro-JM0O JOTIOJIHUTENIBHOTO MPOTPaMMHOTO 0bOecrieyeHusi, C y4eToM
HEKOTOPBIX OFPaHUYEeHUI:

1. He ucnonb3oBat B RR-mporpammax BbIBOJ, TeKCTa Ha rpaduuecKuii MOHWUTOp, MO NpHUYMHE
OTCYTCTBUSI HeOOXOAUMBIX LIPU(TOB.

2. He ucnonb3osats B RR-nporpammax pyCCKosI3bIYHbIN BBO/I-BBIBOJ, HU B KAKOM BH/Ie, 10 [IPUYUHE
OTCYTCTBMSI PYCCKOH JIOKa/IU3aL1y.

PeXxumbl nporpammupoBaHusa EV3

Pa3pabotka RR-1porpamMM Bo3MOKHA B IBYX PE>KUMax:

1) Pa3paboTka ¥ KOMOWIALMS TIPOrpaMMbl HemocpeacTBeHHO Ha Oioke EV3 B SSH-ceccum.
JlaHHBIN BapHaHT AOCTATOUHO TPOCTO peanr3yeTcs, HO 00ajaeT psgoM HeJOCTaTKOB, OJHUM M3
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KOTOPBIX SIB/ISIETCS. HEBBICOKAasi CKOPOCTb KOMIWISILUM TporpaMMbl (OT 5 CeKyHJ W BbIlle) U
HEBO3MO)KHOCTh HCTIO/Ib30BaHMs Ha Osioke rpadumueckux cpencts paspabotku (Geany, Lazarus u
T.i). HemHOro yckoputb rmporjecc pa3paboTKM TOMOXKET TIOATOTOBKAa TeKCTa IporpaMMbl Ha
X0CTOBOM KOMITbIOTepe (B /JasbHellieM OyneM TaK Ha3blBaTh TEePCOHATbHBIA KOMITBIOTED, K
KOTOpOMY MofK/It0ueH KoHTposiiep EV3), ¢ nociaeayroiym repeHoCOM U KoMIU/Isieli ee Ha EV3.

2) Pa3zpaboTka ¥ KOMIIW/SILMS TIPOTpaMMbl  Ha XOCTOBOM KOMITbIOTEpE CpeACTBaMH
KPOCCKOMINW/ISILIMH C TI0C/IeIVIOIIUM KOTMMPOBaHKEeM T0/yueHHOTo UCTo/HseMoro daiina Ha EV3.
[aHHBIM BapyUaHT peasM3yeTCsl ropas/i0 CA0)KHee MepBOro, OJHAKO TOC/e MepBUYHOM HaCTPONKU
TI03BOJISIET BO MHOTO pa3 YBEeJIMUUTh CKOPOCTh KOMIUW/ISLIK TIPOTPaMMBbI.

Cnenyer oTMeTHTb, uTO CKOpocTh pa3pabotku HE BJ/IMSAET Ha CKOPOCTh BBITIOTHEHUS
TIPOrpaMMbI, TI03TOMY HCTIONHsSEeMbIH ¢aiin OyeT OAMHAKOBO XOpOIIO paboraTh Ha O/IOKe BHe
3aBUCUMOCTH OT CTI0Cc00a ero MoTyueHusl.

MpocTeiiwian nporpamma ans EV3

Tekct mporpammbl it EV3 HauuHaeTcs C yka3aHUs HeOOXOJWMBIX AUPEKTUB KOMIIW/ISATOPA W
TIO/IK/TFOUeHHsT Habopa MCIo/b3yeMbIX Moysiei. Tesio mporpaMMbl HAUMHAETCS C BbI30Ba (DYHKIIUU
WHULMaMu3auy oubmuorteku ev3lnit.

B HpOCTEﬁLHEM CjIy4ae rnporpaMmd MOXET BBITVIALETh TaK:

{$mode objfpc} // nepexof B pexum noplepxku cuHTakcuca Object Pascal
{$H+} // nopfepxka «AJNHHbIX» CTPOK
uses cthreads, // nopAepxka MHOro3aga4yHoCTu
uev3; // 6a30Bbli Mogynb 6uMGMoTEKN RubiRobotLib
begin
ev3init();
end.

C mogkmroueHHeM Bcero Habopa TI0/b30BaTebCKUX Mopysel Oubmoreku RubiRobotLib
nporpamma OyzieT BBIT/ISIZIETh C/Ie[yOIM 00pa3om:

{$mode objfpc} // nepexon B pexum nofepxku cuHTakcuca Object Pascal
{$H+} // noagepxka «AMUHHbIX» CTPOK
uses cthreads, // nopAaepxka MHOrosagadHocTu
uev3; // 6a30Bbli Moaynb 6ubnMoTekn RubiRobotLib
, rubiroSound // noppjepxka ayguo
,rubiroButtons // nopAepxka KHOMOK 6/i10Ka
,rubiroLeds // nopgepxka uBeToMHAMKaUUM 6r10Ka
,rubiroScreen // nopgpepxka gucnnes 6noka
,rubiroMotors // nopfaepxka MOTOPOB W PYy/IeBOro yripaB/ieHus
,rubiroSensors // noppjepxka AaTyMKOB
,rubiroBattery // nopgpepxka 6/710Ka nNuMTaHus
,rubiroParallel; // nopfepxka napansienbHOro UCMNOJIHEHUSN
begin
ev3init();
end.
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[nis  yMeHbllleHUsT TPOMO3JKOCTH HauyaJbHOTO KoJa TMporpamMmbl, HauvHasgi c Bepcun 0.2.6
OUOIMOTEKN HEOOXOUMble IUPEKTUBLI KOMITU/ISTOPA XpaHATCS B daiise rubiro.inc, a ayis crmcka
MO/Iy/Iei oTipe/iesieHO /1Ba Makpoca — rubiroBase, cozepykalijyuii MUHUMAaJIbHO He06X0 UMbl Habop
Mozynelt, u rubiroAll, comepkamuii Becb HabOp TO/B30BaTeNBLCKUX MoAyneid. Takum obpasom,

MUHHMa/IbHO He0OXOAUMBIN Haua/IbHBIM KO/ COKpAIl[aeTCs:
{$i rubiro.inc}
uses rubiroBase;
begin
ev3init();

eHd.

[TporpamMma c Mo/iep>KKOM BCeX BO3MOKHOCTeH OMOTMOTEKH Oy/1eT BBIT/IAJETD TaK:
{$i rubiro.inc}
uses rubiroAll;
begin
ev3init();

end.
Jlroboi TpOMEXXYTOUHBIM BapWiaHT TIOApa3yMeBaeT IMOJKIroueHWe rubiroBase u uyactu

TI0/Tb30BaTe/IbCKUX MoAy/ei. Hibke rpuBeieHa mporpaMmma, e B IOMO/IHEHHe K 6a30BOMy Habopy
MOZyJiel TTOIK/TFOUaeTCst MOZYJIb TIOAJePKKHU LIBeTOUHANKALIAH:

// "nepenusBaHue" usetoB (led0.pp)

{$i rubiro.inc}

uses rubiroBase, rubirolLeds;

var 1i:byte;

begin

ev3Init();

for i1 in byte do ev3Leds.all(255-1i,1i,1i,255-1);
for i:=0 to 255 do ev3Leds.all(i,255-1i,255-1i,1);
end.

NMoarotoBKa Kk nporpammupoBaHuio Ha EV3 B SSH-ceccum

[TporpamMmMupoBath poboTa C TOMOINBIO OHMOIMOTEKH MOXXHO HerocpeacTBeHHO Ha EV3, B ssh-
CeccHy, C WCTO/Ib30BaHUEM JIOOOTO TEKCTOBOTO peZiakTopa (HarpyuMep - pefilakTopa (aiioBoro
MeHemkepa Midnight Commander, B ganbHeliieM - mc) u kommuiasitopa freepascal. Takum
o0Opa3oM, Ha XOCTOBOM KOMITbIOTEpE U3 JIOTIOJIHUTE/JILHOTO TPOrPaMMHOIO  0becreueHus
notpe0yeTcss yCTaHOBUTH TONBKO ssh-kmveHT. B mobom auctpubytuBe OC Linux ssh-kiveHT
ycTaHOB/leH 10 ymomuaHuto, a1 OC  Windows peKoMeHAyeTcs WCIOb30BaTh — putty
(http://www.putty.org/). HemocTtaTkoM Takoro TmoAxo/a SIB/ASeTCS HeBbICOKAsA CKOPOCThb
KOMITW/IALIMM, OT 5 CeKyH/l /I MPOCTeHINX TporpaMM, A0 1 MuHyThI Ay RR-mporpamMm c
WCTIO/Ib30BaHUEM BCEX BO3MOXKHOCTeH OUOIMOTEKH.

Ecmu ucnonb3yeTcss MoguduUIMpoBaHHbI 00pa3 microSD mipoekta RubiRobot u akryanbHas
Bepcusi OMOMOTEKH, TO TIOC/IeIyIOLIHe OTepariuy 10 yCTaHOBKe U HaCTPOLKe OMOIMOTEKH MOXKHO
nportyctuTth. [IpesnonaraeTcs, uTto janbHelie AelicTBUs OyAayT mpousBoAuTcs B ssh-ceccuy Ha
EV3, koropas 6bi1a oTKpbITa ¢ nomoinbio putty B OC Windows unu wratHoro ssh-kimuenta B OC
Linux:
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1. [Ansa BbINONHEHUs1 (ail/IOBBIX OMepalyi U TOATOTOBKM TeKCTa MpOrpamMMbl PEeKOMEH[YeTCs
UCMO0/b30BaTh (QailyioBbiii MeHemkep Midnight Commander (3amyck - komaHza mc). [as
KOMITW/ISIIUM TIPOTPaMMbl U BBITIOJIHEHUSI HEKOTOPBIX [JPYTUX oOmepaluil crefyeT TPUMEHSThb
mTaTtHy0 KoHcosb Linux. IIpu 3amyiljeHHOM mC BpeMeHHbIN BBIXOZ, B KOHCO/b peau3yeTcs
koMbOuHarme kmaBuil "Ctrl-o0". TloBTopHOe Ha)kaTve TOM-)Ke KOMOWHaru BepHeT B Midnight
Commander.

daiinoBbili MeHekep Mindnight Commander noajep>kvuBaeT BCTPOEHHbIM W OJWH U3 BHEIIHUX
TeKCTOBBLIX PeJaKTOPOB. PekoMeHyeTcs BbIOpaTh BCTPOEHHBIN TEKCTOBBIM pPefakTop (ecu OH He
BbIOpaH 110 YMOJTYaHUIO). [I/1s1 3TOro MOXXHO HCITI0/Ib30BaTh MeHI0 mc: "Hacrpotiku/KoHburyparys/
[Tpoune HacTpouku/BcrpoenHsiit pepakrop”. Eciy no KakuM-TO NpUYMHAM BCTPOEHHBIM pefjlakTop
He yCTpauBaeT, TO CJieflyeT OTK/IFOUNTh YKa3aHHBINA 7leMeHT KOH(Urypalyy U BbIOpaTh BHEIIHUM
peflakTop KoMaH/0# select-editor.

2. IInsg Havasma paboTel ¢ OMOMMOTEKOW cCiiefyeT IMEpPeUTH B AOMAIIHWKM Katajor (Harpumep,
KoMaHzi0ol cd) U 3arpy3uTh ee TIOC/Ie[JHIOO BepCcUI0 C cairta http://rubirobot.ru/, Hampumep -
cenyolel KOMaHI0M:

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

Ecnu rubirobot.ru 1o KakuM-160 MpUYMHAM HeOCTYIIEH, TIOC/IeIHSS Bepcrsi OUOINOTEKH MOXKET
ObITH 3arpy»keHa c agpeca http://xdsl.shgpi.edu.ru/web/_/img/RubiRobotLib.tar.gz

PazapxuBUpoBaTh MoyuyeHHbIH (haiij1 MOYKHO KOMaH/0M:
tar -xf RubiRobotLib.tar.gz

B pe3ysbTare B JjoOMalllHeM KaTajiore Iosib3oBatesis OymeT co3gaH rogkatasior RubiRobotLib co
BCEMU KOMITOHEHTaMHu Oubmorekd. B Tekyujeil Bepcuu OWOMMOTEKM 3TO KaTajor umits c
UCXoAHBIMA  (paiiylamMu  OmOMMoTeKH, Kartanor examples ¢ mpumepamu, Karanor docs C
JIOKyMeHTaLueid, katasor linux/ev3 c rosesHsiMu ¢aiiiaMu KOHUrypaLuy U CKpUIITaMH, KOTOpble
PEeKOMEeHZyeTCsl CKOTIMPOBaTh B JOMAIIHMWN Kartasor pobora u kKatasor linux/host anamoruuHoi
CTPYKTYPBI, KOTOPBIH MpeJiHa3HaueH JJisi XOCTOBOTo KomrbioTepa Ha 6ase OC Linux.

3. [anee cnexnyeT co3jarth M0Jb30BaTesbCKUM (aiin koHurypauuu FreePascal B pomariHem
KaTasiore Io0Jib30BaTesisi C yKa3aHWeM IMO/IK/IF0YeHUs] OCHOBHOTO KOHGUIypaLMOHHOro (aiia u
Mopyneii 6ubmuoreku RubiRobot, ucnonb3oBaHWMeM ONTUMH3AIIMOHHONH KOMITOHOBKU  JIJIst
YMeHbIIIeHHs1 pa3Mepa ucrionHsieMoro (aiina. VYkazaHHbid (aiin  HaswiBaetcs .fpc.cfg u
TIPUCYTCTBYeT B Karasore linux/ev3/home/robot/ 6ubnroteku. PekomeHyeTcsi €ro CKOMUPOBaTh B
JIOMalTHUM KaTasor Moab30Baresis.

CucteMa nogrorossieHa K pa3pabotke I10. [Iyisi mpoBepku ee pabOTOCIIOCOOHOCTH PEKOMEHAYeTC s
repelTH B KaTajior MPUMEPOB U CKOMITUIMPOBaTh OJWH W3 HUX, HAllpUMep, aHa/Ju3aTop MOPTOB

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

[MTepBasi KOMITU/SALMSA OyJeT AOCTAaTOYHO [UTeNbHOM (mpuMepHO 90 CeKyHA), Tak Kak TpebyeT
TIepeKOMIWISILIUKM BCel OubmoTeku. TIpofo/mKUTeNnbHOCTh TIOCeYIOIMX KOMITAISLUN Oyaer B
pa3bl MeHbIIle. [ToyyueHHBIN UCTONHSAeMBIH (aiin portview ciesyet 3amyckatsb ¢ 610ka EV3 uepes
snemeHT MeHIO "File Browser" nporpammel yripaeiaeHust 6;o0koM brickman (Brick Manager).
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[y coOCTBEHHBIX TIPOEKTOB PEKOMEHJyeTCsl CO37aTh OT/e/IbHBbIA TI0AKATaJior B JOMalllHeM
KaTajiore Tionb3oBarensi. [losiyueHHble  uHcrofHsieMble  ¢aliibl  MOXKHO — 3alyCKaThb  Kak
HerocpezicTBeHHO ¢ 6roka EV3 uepe3 brickman (snement mento "File Browser"), Tak u B ssh-
CeCcCUU.

[Tpu 3amycke mporpamm c O70ka depe3 snemeHT MeHiO "File Browser" ciegyeT mMOMHHTB, UTO
WCTIO/Ib3yeMble TeKCTOBbIe IIPUQTHI 718 JUCTyies: 610Ka He TIOAJepKUBAIOT PYCCKUM S3bIK, TTO3TOMY
[/l BBIBOJA C TIOMOIIBIO TIPOLeAyp write W writeln pekoMeH[yeTCsl MCMO/Ib30BaTh JIATUHMULLY.
[Togmepykka pyccKoro si3bika Ha aucriee EV3 obecrieuriBaeTcsi 06beKTOM ev3screen OMO/IMOTEKH.
[Tpy HeOOXOAMMOCTH [JOCPOYHO 3aBEPIINThL BBIIOJTHEHHME MPOTrPAMMBI C/ielyeT HeCKOJbKO CEeKyH[
»katb Ha KHOTIKY BACK.

[Ipu 3amycke mnporpaMMm B ssh-ceccum pycCKMil $13bIK KOHCO/IM TIOJTHOCTBIO TMOJJE€pPXKUBAeTCs,
OZIHAKO CJIeZlyeT MIOMHHUTh, UTO Ha)kKaTHe KHOTIOK Ha O/10Ke He TOJILKO TepeZiaeTcs B POrpaMmy, HO U
3a/IeliCTByeT COOTBeTCTByHOLMe (YHKLUMU B TIpOrpamMMe yripaejeHuss OokoM. Hampumep, eciu
3amyCcTuTh B ssh-ceccn RR-mporpaMmy, Kotopasi motpedyeT OT IoJ/ib30BaTesisl MOC/Ie0BaTe/TbHOTO
Hakatigd Ha EV3 kHonok BACK u CENTER, To 3TO ckopee BCero MNpHBEAET K BbIKIHOYEHHUIO
6noka. Jleo B ToM, uto Hakathe KHONKU BACK, mpu HaXxoXJeHWM B TIaBHOM MeHIO brickman,
TIPUBOJIMT K BLIBOJY MEHIO Tepe3arpy3kKu, a rociaeaytoiee Hakatue KHOrku CENTER 3ageticTByet
snemeHT MeHto "Power Off". TTosToMy ciiefyeT oueHb akKypaTHO B3auMOZeiicTBOBaTh B ssh-ceccuu
C MporpamMMaMH, KOTopbkle 00pabaThIBarOT KHOIIKM 0/I10Ka, He oIy cKas TI0J00HBIX KOUTH3UM.

[Tpu HeoOXOAWMOCTU [OCPOYHO 3aBEPLIUTh BBITIOJTHEHHWE TIPOTPAMMBI CJIeyeT WCIIOIb30BaTh
koMmbuHanyio Kiaasuin Ctrl-C.

B uensix yrmpoirieHus 3arycka rnporpamm ¢ 6710ka, peKoMeH/IyeTCsi KOTMPOBaTh CKOMITU/IMPOBaHHbIE
UcriosiHsieMble (Daiisibl MpOrpaMM HeroCpeICTBEHHO B JIOMAIIHWM KaTasor. [Ijii 3TOro Cay»KuT
ckpunt fpccp, KOTOpbIM HaxoguTcss B Karajore linux/ev3/home/robot/bin/ 6ubmuoTexu.
PekoMeH/TyeTCsl CKOTIMPOBATh €ro B KaTasor bin gomamiHero karasmora po6orta. CKpUnT ygasnser
1[e/IeBOM HWCIIO/MHSeMbI (haiis, 3aTeM  KOMIWIMpPYeT TiepefaHHbll (haiil TiporpaMMbl U TpHU
OTCYTCTBUM OIIMOOK - KOTIMPYET TOTyUYeHHbIH WUCTIOMHAeMbINd (aii B ZOMAlIHUKM Katasor. Takum
o6pa3om, Tpy BO3HUKHOBEHUU OILIMOOK KOMITUISILIUK, UCTIONHSIeMbIN (aiin OyaeT rapaHTUPOBAHHO
OTCYTCTBOBaTh B [JOMAIlIHEM KaTajiore Tosb3oBaTe/isi. COOTBETCTBEHHO, TIPU OTCYTCTBUM OIIMOOK
KOMTIW/ISILIAM, UCTIONTHSIeMbIH (paiin OyzeT rapaHTUPOBAHHO TPUCYTCTBOBAThH B JIOMAILIHEM KaTasore
TI0/Ib30BaTeJIsl.

NMoaroroBKa K NporpaMmMupoBaHUIO C UCMO/Ib30BaHMEM
cpeacTB Kpocckomnunauuu, yctaHoswmk RubiRobotCross.

Ecmv Ha xoctoBoM KommbroTepe wcnosb3dyercsi OC  Linux, pekoMeHAyeTCd NPUMEHSAThb
KPOCCKOMITW/ISILIMIO TIpY TporpaMmupoBaHud EV3. DTo pe3ko MOBBICUT CKOPOCTb Pa3paboTKu U
can3uT Harpy3ky Ha EV3. Ilpu takom mnogxozse Hamuuue Oubmmorekn RubiRobotLib Ha EV3
SIBJISIeTCSI Heobsi3aTe/lbHbIM, [JOCTAaTOYHO WMeTh [aHHYH OWOIMOTEKY U KDPOCCKOMITWISTOP Ha
XOCTOBOM KOMITbIOTepe, a Ha EV3 OyzyT XpaHUTBLCS U 3aITyCKaThCsl TOIBKO MCIOMHsIeMble (haiisibl.

Hauvnas c Bepcum 0.2.2 6ubmuoreky RubiRobotLib coBMecTHO € KpPOCCKOMITW/ISTOPOM U
COMYTCTBYIOLUMM  yTWIMTAaMU  MOXXHO  yCTaHOBUTb HAa  XOCTOBbIM  KOMIIBIOTED B
aBTOMAaTU3MPOBAHHOM pekuMme. JlaHHbIM nakeT mporpamMm HaseiBaeTcsi RubiRobotCross v goctynen
B BHJ/le CaMOpAaCIaKOBBIBAIOLErocs apxuBa. YcTaHOBIIMK RubiRobotCross npepHasHaueH [
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BeIMosiHeHUss Ha ceabpmoit  (http:/ftp.altlinux.org/pub/distributions/ALTLinux/p7/) ¥ BOCbMOM
(http://ftp.altlinux.org/pub/distributions/ALTLinux/p8/) nyiaTtdopmax orepaijoHHOM cucTteMbl ALT
Linux. KoHkpeTHbIi AucTpuOyTHB M/IaTdOpMbl 3HAUeHUs] He HMeeT, YCTaHOBILUK IPeAJIOKUAT
3arpy3uTh Bce HeoOXoguMble TlakeTbl. OCHOBHas mpryrHa Bbibopa ALT Linux: aBTOp MCMO/B3yeT
ero B CBOell 1oBceZIHeBHOM paboTe. B fanbHeliieM riaHupyetcs 06ecriednTh MOAJEP)KKY ApPYyTUX
muctpubytuBoB OC Linux.

AxTyanbHas Bepcust RubiRobotCross HaXOAUTCS 1o azipecy
http://rubirobot.ru/files/img/setupRubiRobot.tgz. [TaHHBIE apXWB [OCTAaTOYHO 3arpy3uTb U
pacrmakoBaTh JTOOBIM apXMBaTOpPOM. EJMHCTBEHHBIM WCIIOMHSIEeMbIA (aiil B apXuBe HOCHUT WM
setupRubiRobot.Bepcus-garacbopku.run. Harpumep, ast Bepcuu 0.2.2, cobpanHoi 11 utons 2018
rofia, UCIOMHsIeMbIN (haiis ycraHoBIMKa Oyzer Ha3biBaThcs setupRubiRobot.0.2.2-20180611.run.
YcraHOBKa TPOW3BOJUTCS B TepMUHAade, OJHAKO 3allyCK YCTAHOBIMKA BO3MOXKEH Kak
KOHCOJIbHBIMM, TaK M rpaduuecKUMd CpeAcTBaMM. B mocinegHeM ciydae  yCTaHOBIIMK
CaMOCTOSITe/TbHO 3aIyCTUT rpaduuecKuii TepMUHAJ U TIPOJIO/DKUAT B HEM paboTy.

Ilnist Io/THOM yCTaHOBKM ToTpedyeTcst He MeHee 700 MerabaiiT BO BpeMEHHOM Karajiore U MopsigKa
350 wmerabaiiT B 1e/IeBOM MeCTOMOMOKeHHH. [IpakTHuecku Bechb 00BbEM CK/IaAbIBAeTCS W3
Kpoccoubmiorek EV3 u kpocckommunstopa FreePascal. KpoccOoubnmoreky BK/IOUalOT B cebs
Gonmee 2000 cucTeMHBIX (paiinoB, ckormupoBaHHBIX ¢ EV3. Takoii Habop KpoccOubmmoTek
M30bITOUEH /IJIs CO3/[aHUsI TIOZIABJISIOIIET0 OO/BIIIMHCTBA TIPOEKTOB U Ha TEKYIIWH IeHb MOXKeT ObITh
yMeHbIIIEH [0 HeCKONbKUX [IeCTKOB (hailioB. B To-Ke BpeMsi, He CYyIeCTByeT HHKAKUX
OrpaHUYEHUM Ha MCITI0/Ib30BaHUE CUCTEMHBIX BO3MOKHOCTeH EV3, uTo He Mo3BOJIsSeT MpecKa3arh,
Kakie u3 KpoccOubmmoTek MoryT TmotpeboBathcst B Oyaymiem. Ilo3Tomy TmipeajiaraeTcsi He
OrpaHUYMBaTh 0€3 0CTPOI HeOOXOAUMOCTH COCTaB KpOCCOMOIMOTEK.

YcraHOBKa TIPOU3BOAMTCS T0J, TPaBaM{ OOBIYHOTO TI0JIb30BaTesiss U He HW3MeHsieT CUCTeMHbIe
(aiinbl. VckiroueHre COCTaB/sieT YCTAaHOBKA HECKOJIbKO TaKeTOB M3 ILTAaTHOTO perno3uTapusl.
Hacrpoiika KOH(UTrypalMOHHBIX (DailIoB TIPOU3BOAUTCS /il TeKYyIero Tojb30BaTess, Apyrve
TI0/Tb30BaTe/TH [IOCTyTa K OMO/IMOTeKe, yTUIMTaM M KPOCCKOMITUISITOPY UMEThb He Oy/yT.

YcTaHOBKa COCTOUT M3 HECKOIbKUX OILIKMOHAJ/IBHBIX 3TallOB. OTO MO3BOJISIET B ﬂaJ'IBHEI\/’ILHEM
MOBTOPUTHL YCTAHOBKY, ITIPOITYCTHUB OAWH HU/IM HECKOJIBKO U3 HUX.

JTanbl YCTAHOBKM:

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

. BBozi uMeHH Kartasiora Jijisi pa3MelleHus pe3y/ibTaTa yCTaHOBKH.

. YcTaHOBKA KOHCO/IBLHOTO U rpaduueckoro MeHekepoB rpoekta RubiRobot.
. Hactpoiika gocryma k EV3 1o ssh.

. Opranm3anus 6ecraposibHOro focTyra K EV3.

. Co3gaHrie KpoCCKOMITAJIATOPA.

. KonnpoBanue 6ubmioreku RubiRobotLib B niesieBoe mectomnonoxenwue.

. Komrmunsitiust 6ubmioreku RubiRobotLib 1 Bcex mpriMepoB.

ONOUT S WN -

Pe3yibTaT YCTAaHOBKH:
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[Taker RubiRobotCross npu ycTaHOBKe pa3MelllaeT CBOe CO/epXKMMOe B OT/le/TbHOM IoJKaTasiore
JIOMalIHero Karasjora rosib3oBaress (UCK/II0UeHUs - cM. Hwke). [Io ymonuaHuto nojkaraaor HOCUT
ums riakeTa (RubiRobotCross) n o603HauaeTcs Kak "0CHOBHOM KaTasior" makera.

[Taket RubiRobotCross copep>kut cieyrommuii Habop (aiiyioB B 0CHOBHOM KaTasiore:
1. Kpartkas cripaBka: README

2. Bepcuu nporpaMmMHbIX TTpoAyKTOB MakeTa: VERSION

3. TekCT /MLieH3MOHHOr o corvialeHus Ha pycckoM sa3bike: COPYING.LESSER

4. TeKcT NMUIIEH3UOHHOTO cornaiieHus Ha anrnuiickom si3bike: COPYING.LESSER.EN
5. [lokymeHTauust: rubiro.manual.archive.pdf

[Taker RubiRobotCross comep)XuT ceayromuii HabOp TPOTrpaMMHBIX TIPOJYKTOB B OCHOBHOM
KaTasiore:

1. Tlporpammuas 6ubmmoreka RubiRobot, karamor RubiRobotLib/

2. I'padpuueckuii MeHemkep 6nbmoreku RubiRobot, karanor RubiRobotManager/

3. Kpoccoubmoreku Debian Linux npoekra ev3dev, katasor crosslibs/

4. Kpocckommunstop FreePascal, karamor fpc/. KpocCKOMITUASTOP OTCYTCTByeT B apXHBe
ycTaHoBIMKa. OH MPUCYTCTBYET TOJIBKO B Pe3y/IbTUPYIOLeM KaTaiore Ha XOCTOBOM KOMITbIOTepe U
CO3/IaeTCsl B MPOLeCCe YCTaHOBKU M3 UCXOAHOTO Kojja Kommussitopa FreePascal, koTopeiit gocTymeH
B penio3utapyuy OC Linux XoCTOBOro KomnbroTepa. [laHHbIN 3Tal YCTaHOBKY - CAMBIM AJIUTE/IbHBIN
(mo 10 MuHyT) U TpebyeT Kak MUHUMYM 1 rurabaiiT onepaTMBHOM MMaMsATH XOCTOBOTO KOMITbIOTEpa,
WHaue pe3y/lbTaT He MOKET ObITh rapaHTUPOBaH. [[UTeNBHOCTb 3Tara pe3Ko yMeHbIaeTcs (0
HEeCKOJIbKUX [IeCSITKOB CEeKYHZ) TIPY MCIT0/Ib30BaHUK MOIIJHOTO XOCTOBOTrO KoMrbioTepa U SSD.

Bo Bpemsi ycraHoBku RubiRobotCross pa3smeliiaer HekoTopble (aiiibl B [JOMalllHEM Karajore
TeKYILero Mo/b30BaTe/Is, HO 3a MpeJe/iaMi OCHOBHOTO KaTasora, a UMeHHO:

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

2. OtnenbHbIe YTUIUTBI KOHCOMBHOTO MeHe/kepa, (aitnsl ~/bin/ev3fpc, ~/bin/ev3cp, ~/bin/ev3run
U T.[.

3. KonguryparrionHsle (aiiibl KOHCOIBHOTO MeHepkepa ~/.ssh/ev3ip, ~/.ssh/ev3pass u T.1.
4. Ccpuika Ha kpocckommunsitop FreePascal, datin ~/bin/ppcarm

5. flpnbiku Tpadryeckoro MeHepKepa Ha paboueM CTosie U B IJTABHOM MeHIO

6. Ccblnika Ha ocHOBHOM KaTasior RubiRobotCross Ha pabouem cTtosie

JocTyn K ucxogqHoMy Koy ycraHoBimuKa RubiRobotCross:

YCTaHOBUIMK CO3[l@aH TpY oMo yTuauTel makeself, yto mo3BossieT IITaTHBIMU CpeLCTBaMH
BBITIOJIHUTh €ro pa3apxuBaliyio 0e3 3arycka CKpPHUITa YCTAaHOBKU U 0e3 TOC/eqyIOLero yanieHus
BpPeMeHHbIX (Paii/ioB.

Haripumep:

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

Takol 3amyck pacriakyeT apXWB YCTaHOBI[MKAa B Katasor RubiRobot pomaiiinero karanora
T10/Tb30BaTeJIsi, UTO TI03BOJIUT TIOTYUUTh MPSIMOU JOCTYTI K (halisiamM apXvBa U CKPUITY YCTaHOBKH.
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MeHepxepbl 6M6nnotTekn RubiRobotLib

Menemkepsl 6ubmuotekn RubiRobotLib - 3To BcromoraresnsHble TpoOrpaMMHbBIE TIPOJYKTHI,
TipeJjHa3HaueHHble /i1 (YHKLMOHMPOBaHUSI Ha XOCTOBOM KOMITbIOTEDE C OMepaliOHHON CHUCTeMOU
Linux. MeHepkepbl MO3BOJISIIOT YIPOCTUTh M YCKOPUTH TPOLeCC pa3paboTKu mporpamm aias EV3,
0CBOOOXKJAIOT OT MHOTUX PYTUHHBIX OTepaLyi.

KoHconbHbI meHepxep ev3 us coctaBa RubiRobotLib

B cocraB 6ubmiorekn RubiRobotLib BXoauT KoHCOMBHBIA MeHemkep-yTuauTa ev3. OTo bash-
CKPUIIT, KOTOPBIN BO BPeMsl YCTAaHOBKU OWOIMOTEKH COBMECTHO HECKOIBKUMU BCIIOMOTATe/IbHBIMU
(arinamMu kKomupyeTcsi B Karajsor ~/bin U TemM caMbIM CTaHOBUTCSl [JOCTYIIHBIM JJi 3arycka.
Menemxkep, ¢ momoiibto ssh u kpocckommunsitopa FreePascal, obecrieunBaeT TepMUHABbHBIN
poctyn K EV3, ynaneHHbIM 3amyck /OOBIX KOMaH[, YIpaB/sieT CKOPOCTHBIM KaHAJOM CBS3H,
napojeM pgocryna v IP-agpecom EV3, no3BosifieT KOMIWIMPOBaTb, KOIMPOBaTb U 3allyCKarb
nporpammel Ha EV3.

Kparkas nomolip 1o yTWIWTe AOCTYyMHA 3almyckoM ev3 6e3 mapaMeTpoB, pa3BepHyTasi MOMOILLb -
3amyckoM ev3 ¢ napameTpoM help.

IIpumepsr:
[TpuMepbl IPUBEIEHBI /IS CUTYaL[UH, KOTZIa TEeKYIIUM KaTaJoroM XOCTOBOTO KOMITBIOTepa SIBJISIeTCS
karasor examples 6ubmmoreku RubiRobot.

Komnunisinus npumepa btnl.pp, komupoBaHue U 3amyck Ha EV3 mosyuyeHHOro HCIOIHSIEMOrO
(haiina:
ev3 fpccprun btnl.pp

Komnusisinus npumMepa btnl.pp 1 KonvposaHue Ha EV3 nonyueHHoro ucnosHseMmoro ¢atina:
ev3 fpccp btnl.pp

KonupoBanue u 3anyck Ha EV3 paHee ckoMnuiMpoBaHHOTO MConHsieMoro ¢aiina btnl:
ev3 cprun btni

3anyck ucronHsieMoro (¢arna btnl, ¢pusnuecku pacrnonoxxeHHoro B Karasore /home/robot Ha EV3,

0e3 Kakux-1Mb0 [UarHoCTUYEeCKUX COOOIIIeHHUH YTHTUTHI ev3:
ev3 silentrun btni

3amyck rpaduueckoro TepMuHaa ¢ nogkaoueHreM K EV3:
ev3x shell

BbiBoz, cofep)KMMOT0 IOMallTHero KaTasora mojib3oBaress robot Ha EV3:
ev3 shell 1s

Cbpoc Bcex coenunenuii ¢ EV3. TTone3Ho B pa3HbIX HEIITaTHBIX CUTYaLIUsX.
ev3 drop

[MombiTKa 0OHapyxuTh "motepsiBumiics” EV3 B siokanbHoW cet. TpeOyeT maposb CHCTEMHOTO
a/IMMHUCTpaTopa.
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ev3d fix

[TpunyguTenbHass ycraHoBka IP-agpeca EV3 (MoxHO yBHAeTb Ha Auciuiee pobota). ITosesHo,
Korza pobOT mepecTaeT OTK/IMKAaTbCsA MO IITaTHOMY wuMeHH ev3dev.local u mombITkKM ero

00HapY>KUTh ¢ TIOMOILBI0 KoMaH, ev3 fix wiu ev3 ufix He TIpUBeU K ycriexy.
ev3 setip 10.42.0.33

padhmueckun meHemxep RubiRobotManager

I'padmueckuii meHemxkep RubiRobotManager mnpezcraBiser coboii ucronHsembit daiin s
Linux x86-64. RubiRobotManager, B oT/inurie 0T KOHCO/IBHOTO MeHeZKepa, He BXOAWUT B COCTaB
6ubmuoreku RubiRobotLib u sBrsieTcssi camocCTOsiITe/TbHBIM TIPOTPAMMHBIM - TIPOAYKTOM. [Ipu
ycTaHoBKe makeTa mporpamMM RubiRobotCross rpaduueckuii MeHe/pkep U ero MCXOJHBIN KOJ,
KOMUPYIOTC B IlejieBoM  Karasor  Oubmuoreku. [lo  ymMonuaHuio, 3TO  Karasor
~/RubiRobotCross/RubiRobotManager/ ISt €amoro MeHe/Kepa U
~/RubiRobotCross/RubiRobotManager/src/ ajis MCX0AHOTO Koja. B ciayuae uCrosib30BaHUSI Ha
XOCTOBOM KOMITbIOTepe TUIaTQOpMBI, OTIMUYHONW OT x86-64, mOTpebyeTrcs IepeKOMITUISLINS
MeHe/kepa C TmoMmoubio ckpunta makeall.sh u3 karasora wucxogHOro koja MeHemkepa, C
nocsesytoleii 3aMeHol ucrosHsieMoro ¢aiiia MeHe[pkepa Ha ero akTya/bHY0 Bepcuto. HaurHas ¢
Bepcuu 0.2.5 RubiRobotCross mo3BosisieT BBINOIHUTE MepeKOMIWISLIUI0 rpaduuecKkoro MeHepKkepa
BO BpeMsl yCTaHOBKH.

'paduueckuii MeHeZpKep UMeeT COOCTBEHHYIO HyMeparjiio BePCHil M HAXOAUTCS B 3aBUCUMOCTH OT
oripefiesieHHoON Bepcun Oubmuorekn RubiRobotLib. Hampumep, RubiRobotManager Bepcuu 0.1
TpebyeT Ha/mMuusi Ha XOCTOBOM KommbioTepe Oubmiorekn RubiRobot Bepcum 0.2.3 wmu Beie.
HanHbld (akT HaZ0 YUYMUTHIBAaTH TOJBKO TPH pa3fie/lbHOM YCTaHOBKe, TaK KaK B IITAaTHOM
ycraHoBiyke RubiRobotCross cooTBeTcTBHE Bepcuii rapaHTHPOBAHHO COOMIOAAETCS.

Bonbiasi yacTh BO3MOXKHOCTeM Tpadryeckoro MeHempkepa AyO/IMpyeT ero KOHCO/BHYIO BEepCHIO.
dakTnueckn, RubiRobotManager siBnsiercss rpaduueckodl HaZCTpOMKOW Haf ev3, ¢ Habopom
JOTIOJTHATE/IbHBIX BO3MOKHOCTer. OHOU M3 HUX SIB/IAeTCS BU3ya/lbHbIN aHair3arop noptos EV3, ¢
BO3MOKHOCTBIO yTIpaB/IeHUs peXXUMaMU U COCTOSIHMEM HEKOTOPBIX YCTPOUCTB. DTa BO3MOXHOCTD B
Bepcuu (.1 MeHeKepa peanM30BaHa Ha TMpOCTeHIlleM YpOBHe, pacuivpeHue (yHKLMOHaIa
aHa/jimM3aropa 3arylaHMpOBaHO B I0C/IeYIOIUX BepCUsiX MeHeKepa.

IIpy 3arycke MeHe[pKep MHTErPUPYETCS MKOHKOM (#%) B 00/1acTh yBeJOM/IEHMI IaHead 3ajay
(cucTeMHBIN Tpei) U MepuoAuuecku (pa3 B MOJCEKYH/Ibl) TIPOBepsieT Ha/nuKe noakaoueHus EV3 k
koMmristoTepy. IIpu obHapykeHun EV3 MeHemkep CUTHaIU3UPYyeT 00 3TOM, MeHssl 1[BeT UKOHKHU
() u mokaseiBasg BO BCIUIbIBaKOIeM coobmiennn IP-agpec EV3. AHaIOrHUHBIM 00pa3soM
MeHe/)Kep CUTHa/IM3UPYeT U 0 TioTepe CBsA3u ¢ EV3.

[Mlemyok 1O WKOHKE MeHeIKepa TMPUBOJUT K (& e D DN X RUDIRGbOT, 0Epe 0.1 - =[o])

®ain Cnpaeka
N A . B
cnpaBa). CogepkuMoe  BK/JIAZIOK  MeHeKepa

Ynpasnehve | Komnunsiums n 3anyck Bpaysep EV3

MIOJTHOCTBIO JIOCTYITHO TOJIBKO TPU MOAK/IHOUEHUM K
EV3. B cutyauumu, Korja TMOAK/IIOUEHHBbIA U
nosyuuBLIMi KoppekTHbii [P-azpec EV3 ocraercs
HeIOCTYIIHBIM B MeHe/Kepe, CjefyeT yKa3arb

3agaTs naposb AocTyna Kk EV3

2 1 3apats IP-appec EV3
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KoppekTHbIli IP-agpec ¢ momorgpto kHonkM "3ajgarek IP-agpec EV3" Bkiagku "YmpasneHue'.
Takke, ecd JOCTYITHO HECKOJIBKO POOOTOB OJHOBPEMEHHO, TaKOW IMOAXO7 TI03BOJISIET BBIOpPATh

OJHOI'O U3 HUX.

P Metie 1xep 6u6 Mo TeKn RUDIRODOT, BEp WA 0X1) HEE

®ain CripaBka

\FanaaneumeH KoMnunauwma v 3anyck ‘Epayaep EV3 ‘

[ Aunynuposats Bce kaHank cenau ¢ EV3

Mony4uTb foctyn Kk EV3

BbINOHATL KOMaHAy Ha EV3

Co3paTb GecnaposiHoe coefiuHeHne

3anaTs napoms goctyna Kk EV3

Co3aaTe CkopocTHOI Kanan caasu ¢ EV3 ‘

3apate IP-agpec EV3

BHeltHuii BUJ MeHemkKepa C TMOJK/IHOYEHHBIM K
kKoMmmbioTepy EV3 MOXXHO yBUZIETh Ha M300pa’keHUH
cieBa. OJjieMeHT '"AHHY/JIUMpPOBaThb BCe KaHaJbl
cBsi3u ¢ EV3" Bkinagku "YrpaeneHue" MoxeT ObITb
KpailiHe Ti0/le3eH TpU 3aBUCAaHUM CKOPOCTHOIO
KaHama CBsi3u ¢ pobotom. K cokaneHuro, [JaHHbBIN
(akT HEBO3MOKHO OIpe/le/IMTb B aBTOMaTUueCKOM
pexxume, II03TOMYy IIpU  pe3KOM  3aMeZyIeHUU
KOMMYyHMKaluii ¢ EV3 pekomeHAyeTCsi Ha)kaTb Ha
3Ty KHOIIKY.
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BonbIIMHCTBO KOMaH/, BO BK/aJKax "YripaBjieHue" U (&

"Kommnuisitiust 1 3anmyck” (M300pakeHue cripaBa) Tak
VI WHaye 3alyCcKaloT B rpauueckoM TepMUHae
KOHCOJIbHBIM MeHe[pKep ev3, M03TOMy pe3y/brar U3
JeiCTBUM B 11€JIOM He OT/IMYaeTCsl OT pe3y/bTaToB
paboTbl yTumTel ev3. BeigeneHue BYX BKJ/IAIOK
CBSI3aHO C Ha/JMUMEM [IByX TPYII (PYHKLHMOHAIbHbIX
BO3MOKHOCTel yTwinThl ev3. IlepBas cBs3aHa C
aJMUHUCTPUPOBaHKeM ToAKIoueHrs K EV3, Bropas

®ann Cnpaska

EV3 noaknioyeH, IP-agpec: 192.168.1.164

YnpasneHue | Komnunsuws v 3anyck | Bpaysep EV3

BuiGop haina UCXOAHOro KOAA NPOrpaMMel

Komnunsuus, konuposaHue U 3anyck Ha EV3:
KOMNuAsums U KonuposaHue Ha EV3:

Komnunsiums ans EV3:

W 3anyck 0 hauna wa EV3
[Z] BuiGpaTs
Buibop ucnonusemoro cdauna Ha EV3

[©)] BuibpaTs

=[E[R)]

[ BuibpaTs
3anyctuts
3anycTuTb

JanycTums

ZanycTuts

3anycTuTb

- C KPOCCKOMMWISILIEH, KOMMPOBAaHUEM U 3aIyCKOM
TIPUIOKEHWH Ha 0a3e 6ub/morekn RubiRobot.

CEE

A 'MeHe >xep 6ubnuoTeku RubiRob
®ann CripaBka

AmHanu3arop 1opToB JOCTYIEeH Ha BKJajke "bpaysep
EV3" (u300paxenue cnepa). WHdbopmauus B
aHanmu3atope OOHOB/sieTcsi 3 pasa B CeKYHZY,
(hakTHuecKd [eMOHCTPUPYsS peabHOe COCTOSIHUE
MOJK/TIOUEHHbIX K POOOTY BHEIIHWUX YCTPOMCTB.

EV3 nogkniouen, IP-appec: 192.168.1.164

—
Ynpaenenue Komnuasuus v 3anyck  bpaysep EV31
PaccrosHve Haxatue

1 2

ApkocTb

Eg— —

rvy - 1 1 Cron
aEg oL s D
C . b < [[lenuok MO  KHOMNKe  [aTuvka  LUK/IUYeCKU
189 23 False False
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pexxumamu "ApkocTe”, "OcBelenHocTts" 1 "LiBet", a
JaTUMK-KHOIKA M JaTYMK  pacCTOsIHUS ~ He
TIO/IeP)KUBAIOT  Tepek/itodeHrde pexumoB). Illeqdok 10 fBurarento OOHY/sieT KOJIMYeCTBO
000pOTOB.

Ba)xHoli 0COOEHHOCTBIO aHa/M3aTopa TOPTOB SIB/ISIETCS OIOKMPOBKA YIIPABIEeHUs yCTPOMCTBaMHU,
ecv Ha EV3 3anyireHa gpyrast mporpaMma Ha 6a3e 6ubmoreku RubiRobotLib. B TakoM ciyuae
aHa/IM3aTop TEepPeXOUT B PEXUM '"TOMBKO AJIsi UTeHUs1' W OJIOKUPYET BO3MOXKHOCTb M3MEHEHUs
COCTOSIHUSI YCTPOMCTB, UTO TIO3BOJISIET MWHHMMH3MPOBAaTh BMeIIaTeNbCTBO B paboTy [pyrux
nporpamm. Eciu 3Toro okakeTcsi HeOCTATOUHO, paboTy aHa/mM3aTopa BCerzila MOYKHO TIPEKPaTUTh
kHorkoi "Crtorn". AHa/nv3arop 3aBeplivdT coefvHeHWe ¢ EV3 UM M3MeHUT HaZIMCh Ha KHOMKe CO
"Cron" Ha "Crapt". [IoBTOpHOe HakaTHe Ha KHOIIKY CHOBA 3aIlyCTUT aHa/In3aTop.

C TOuKM 3peHHusl peanv3alvy, aHa/JW3aToOp TIIOPTOB TMIPeZCTaB/sieT CO0OW K/IHMeHT-CepBepHOe
nipuioykeHue. CepBepoM SIBJ/ISIeTCSI IPOrPaMMa pview, UCXOJHBIM KOZi KOTOPOU JOCTYTIeH B Karajore
pview MeHe/kepa. KiveHTOM - OoT[enbHBIM NPOrpaMMHbIM MOTOK MeHepkepa. [IporpamMma pview
BCTPaWBaeTCsl B MeHe/)Kep TIPY ero KOMITHJISILIMY, U TTPU HeoOX0AUMOCTU U3bIMAeTCsl, KOTTUPYeTCs U
3amycKaeTcsi Ha poboTe ¢ TOMOIIbIO0 yTUIUThl ev3. [Tocse uero HauMHaeTcsl Tiepefjaya JJaHHBIX
MeXKy CepBepoM W K/JIMEeHTOM I10 [IByHarpaB/IeHHOMY KaHajly CBfI3U CpeJCTBaMM CTaHJapTHOIO
BBO/Ia-BbIBOZIa.  Takum  00pa3oM, HHMKAKUX  [IOTIOJIHUTEBHBIX  MEXaHHW3MOB  CETEBOTO
B3auMogelcTBus Mexay EV3 u MeHemkepoM He 3a[eHCTBYeTCs, UTO I103BOJIieT SKOHOMWTH
BBIUMC/IUTE/TbHBIE PeCypPChl poboTa.
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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 flelicTBre Oosee MPUBBIUHYIO KiaBuiy FO.

Bbubmioreka RubiRobotLib umpoko ncrons3yeT tun Variant f/1s napameTpoB/pe3y/bTaToB BbI30Ba
GyHKIMIA ¥ MeTOJOB KjIaccoB. [Ipy KOMITWISILIMMA TPOTPAMMbl C HCIIO/Ib30BaHUEM TTOC/IEJHUX
Bepcuii FreePascal mpeo6pa3oBanue u3 Tura Variant B ipyrve THIbI 1 00paTHO MOXKET MOPOAUTH
MHOTOYMC/IEHHbIE TIPeAYTPEXKIAEeHUs], KOTOpble (DaKTMUeCKM He HeCyT TO0Je3HOW WHQOpMalyu
NPOrPaMMHUCTY, HO 3acOpsifoT BbIBOZ. [Iyisi ONIOKMpOBaHWS TaKMX COOOIeHWN pPeKOMeHAYeTCs
ucrosb3oBath aupektuBy {$SWARN 6058 off} B Hauase rporpaMmbl/Mopysisi, MO0 MCIOb30BaTh
noZIK/IFouaeMblid ¢aiin rubiro.inc u3 cocraBa 6uOMMOTEKH € 3apaHee IOATOTOB/IEHHBIM HaboOpoM
JIVPEKTHB KOMITWISTOPA M MAaKPOCOB.

Kondwuryparusi kpocckommunaropa FreePascal mo ymomuanuio obecrieurBaeT MUHHUMM3ALUIO
obwema ucronHsseMoro ¢aiina. 3To chenaHo s yBeJMueHHsl CKOPOCTH KomupoBaHus Ha EV3 u
3armycka nporpamMmbl. OfHako B Tipoijecce pa3paboTKd MOXKeT I0TpeboBaThbCsl TO/MyYaThb
1o7ipoOHy0 MH(GOPMALMIO O BO3HUKAIOLUX OMIMOKaxX. [/t 3TOro MOXKHO 1epeZiaBaTb KOMITU/ISITOPY
WIU YTUATE ev3 OILHI0 -gl, TI03BOJISOIIYIO0 TIPY BO3HUKHOBEHUH OILIMOKU BBIBOJUTH MMs (aiina,
($yHKUMW/TIpoLielypbl M1 HOMep CTPOKH, TZe oHa npousouuia. Hanpumep, nporpamma snsNXTT.pp
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JJIsT CBOe paboThl TpebyeT HanWuve MOAK/IIOUeHHOro K pobory gatuvka-KHomkd NXT. B ero
OTCYTCTBUHM TIPOTPaMMa aBapUMHO 3aBepIIUT paboTy C BBIBOJOM COBEPIIIEHHO HEMH(MOPMAaTUBHOTO

COO0OI1[eHHSI, COTTPOBOXK/JAEMOT0 3BYKOBBIM CUTHAJIOM:
ev3fpccprun snsNXTT.pp

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

Vcronp3oBaHMe oniuu -gl fact 6osiee MHPOPMaTUBHBIN pe3ysIbTaT, KOTOPBI 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 BBI3OBOB IPOLIEAYD U
(yHKIMM, KOTOpBLIH mpyBen K omrOKe. OJHAKO 3TO Ba)XKHO, B OCHOBHOM, /ISl pa3pabOTUYMKOB
OubmoTeKu.

YKa3aHHble OMLMM MOXKHO pPa3MeCTUTb Ha TOCTOSIHHOW OCHOBe B KOH(UrypaLMOHHOM (aiine
FreePascal, mbo yka3arek B HacTpoiikax rnpoekTa Lazarus.

NHuyunannsaumsa 6u6IMoTeKu

JTrobasi RR-mporpamma [10/bKHA TOAK/IIOYUTE MOJY/b Uev3 HarpsMyr WIK C TIOMOLbI0 Makpoca
rubiroBase u mepBeIM felicTBHEM BbI3BaTh MPOLEAYPY WHHLIManu3anmu O6ubmoreky ev3init().
VicknroueHreM SIBSIeTCSl CUTYaLWsi, KOTZia TPOrpaMMUCT M3MeHsieT 3HaueHUsi HeKOTOPBIX 6a30BbIX
TiepeMeHHBIX /ISl TOHKOW HaCTPOMKH BO3MOXKHOCTel OUOIMOTEeKH, TIOC/Ie Yero Bbi3biBaeT ev3init().
be3 mpenBapuTesnsHoro Bbi3oBa ev3init() OosbIIMHCTBO oOpalljeHWd K Kjaccam, OObeKTaM U
¢byHKIpsM Oubnuorekn OyzeT 3aBepIiaThCsl OMMOKOW C aBapUMHBIM OCTAHOBOM TIPOTPAMMBI.
[ITaTHbIi HAOOP MaHUITY/ISILIVIA TTPU UHULMATM3aLUU T10[jpa3yMeBaeT CO3/laHre BCceX HeoOX0JUMbIX
00BeKTOB OMOMMOTEKH, TIOAK/IIOUeHWe K amrapaTHbIM YCTPOWCTBaM, crienivuyHasi HaCTPOMKa
00paboTKM HCKIIOUUTeNbHBIX cUTyaluii U curHasioB OC Linux. B 3aBucumocTtu ot criocoba
BBI30Ba, ev3init MOXKeT NPOBECTH Psifi JOITO/IHATEIbHBIX MaHUITY/ISALUN.

[Mpouenypa ev3init ormicaHa B uev3.pp CaegyOIM 00pa3om:
procedure ev3Init();
procedure ev3Init(signal:string);
procedure ev3Init(links:array of const);
procedure ev3Init(signal:string; links:array of const);

[TepBbIii BapuaHT TpOLeAypPbl WHHULMATU3UPYET OHUOMMOTEeKYy 6e3 KaKuUX-TU00 IOTOTHUTETBHBIX
MaHUITYJISILIAMA.

Bropoii BapuaHT 103BO/seT TIpU CTapTe IIpOrpaMMbl  TpOWrpaTh 3BYKOBOW  CHrHai,
3aKO/IMPOBaHHBIM B cTpoke signal. Moaynb uev3 cofiepkKUT 5 KOHCTAHTHBIX CTPOK C MMeHaMH
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signall, ..., signal5, ¢ 3akoAMpPOBaHHBIMU KOPOTKUMH 3BYKOBBIMHM KOMIO3ULIUAMU. JIt06ast U3 3TUX
CTPOK KOTOPBIX MOXKeT OBITh 1epeziaHa B ev3init. Harpumep:
begin

ev3init(signal4);

eHd .

TpeTuii BapuaHT JjaeT BO3MOXXHOCTb 3aKpPeIUTh 3a OT/Je/IbHBIMU [TOPTaMK KOHKpPEeTHbIe YCTPONCTBa
Y BBITIOJIHUTh UX PEUHUIIMANN3ALIMIO, €C/TM OHU T0 KaKUM-TU00 TIpUUYMHAM He OOHapy’>KeHbl WM
HeBepHO MHUI[MAM3UPOBaHbl. [laHHasi BO3MOYKHOCTh 0COOEHHO aKTya/lbHa Ha poOOTOTEXHHYECKUX
COpPEBHOBAHUSIX, TIpaBU/ia KOTOPBIX MOTYT 3arpelljaTh Jr00ble MaHUMY/ISALIMKA ¢ pOOOTOM TOC/e ero
BK/IIOUEHUS] TI0 OKOHUaHWM KapaHTWHA (Haripumep - mpaBuwia WRO u RRO). OpHako mnpu
BKJIFOUEHUU po00Ta Cyli[eCTBYeT BePOSITHOCTh HEKOPPEKTHOTO OTpe/ie/ieHUsT OT/Ae/bHBIX JaTUUKOB U
JnBuratesieid. IIpy HEBO3MOXKHOCTU TIPOrPAaMMHOM WM amfiapaTHON perHHULMaIu3aluu (Harpumep -
OTK/TFOUEHWEM U TIOBTOPHBIM TIOZIK/IIOUEHHEM YCTPOMCTB), poOOT MPAKTUUYECKH TapaHTHPOBAHO He
CMOXXeT pelluThb I0CTaB/eHHble Iepes] HUM 3a/laud, UTO IpuBejeT K I[IOpa)KeHUI0 KOMaH[bl B
TeKylL[el TOMbITKe.
B maccuB links mporienyp ev3init Ao/mKHO OBITH TiepelaHO TPOM3BOJILHOE KOJMYECTBO I1ap
HIeHTU(UKATOPOB MOPT-yCTpoMcTBO. Harpumep:
begin

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

end.

B npuBeseHHom mnipuMepe 3a moptoM 1 (UKCHMpyeTCsl 1[BETOBOM [aTuMK, 3a IOpTOM 3 -
YIBTPa3BYKOBOH, 3a opToM D - cpefHuii MOTOP, 3a TIOPTOM A - O0JIBIIION MOTOD.

Ecmu npu  uwHULManu3atmyd  OubnvoTekn oOHapy)KuBaeTCs, UTO Tlepe/laHHbIi Habop He
COOTBETCTBYET TeKyllleMy Habopy TOAK/IIOUeHUH, mporiesypa ev3init BRIBOAUT Ha aucruieir EV3
uHpopMaluio 00 omubKe U TBITAaeTCs pPeWHULIMAIU3UPOBaTh HEKOPPeKTHbIe YCTPOMCTBa,
COTIPOBOXK/Iasi TIPOLieCC 3BYKOBBIMH CUTHAraMu. [1OTBITKY peMHULIMAIM3aLUH OyIyT MPOJO/KAThCS
JI0 Tex TIOp, TIOKa BCe yCTPOMCTBAa He OyAyT KOPPEKTHO OripejiesieHbl, MO0 [0 MPUHYIUTeTHbHON
OCTAHOBKH IIPOrpaMMBI.

B Tabsnurie HIKe MPUBOAUTCST HAOOP KOPPEKTHBIX MeHTH(HUKATOPOB /7SI BCX TIOPTOB U YCTPOWCTB
6ubmuoteku Bepcuu 0.2.1 1 Bblille (DETUCTP CUMBOJIOB HEBaykKeH, CMBOJIBI PyCCKOTO ardaBuTa - B
KoZMpoBKe utf8):

[TopT wnu ycTpoiicTBO KoppekTHble njjeHTh(HUKaTophl
ITopt 1 1'1""in1" 'port1’

[Toprt 2 2'2"'in2' 'port2’

ITopt 3 3'3"'in3" 'port3’

ITopt 4 4'4"'in4' 'port4’

[TopT A 5'A" 'outA' 'portA'’

[TopT B 6 'B' 'outB' 'portB’

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

8 'D' 'outD' 'portD’

YnbTpa3sByKOBOM [jaTuMK pacctosinusi EV3

'ev3ultra’ 'ultra’ 'ynsrpa’

Hartuuk rupockornia EV3

'ev3gyro' 'gyro' Tupo'

[Hatuvk nBera/cBera EV3

'ev3color' 'color' 'LBeT'

Haruuk-kHomnka EV3

'ev3touch’ 'touch' 'kHomka'

Nudpakpachbiii gatunk EV3

'ev3infra’ 'infra' 'undpa’

Hatuuk-kHonKa NXT

'nxttouch' 'ntouch’ 'ukHOIKA'

CsetoBoii gatuuk NXT

'nxtlight' 'nlight’ 'HCBeT'

bonsiioii motop EV3

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

Cpepnnuii motop EV3 'ev3mmotor’ 'mmotor' 'mediummotor’ 'cpeaxuii

YeTBepThIi BapUaHT WHULMAU3ALUY SB/ISIeTCSI KOMOWHALMeH IBYX MpeAbIyIIHuX.

PeXXuMbl cTapTa nporpamMmbil.

CymiectByer 3 pexxuMma 3amycka RR-mporpaMmbel, KOTOpble KOHTPOJIMPYIOTCS Habopom
NepeMeHHbIX, KOHCTAaHT Y TUMOB JaHHbIX B mogysne uev3. KozoBble mmeHa peXuMoB: "Tepoit”
(koHcTraHTa rtHero), "I'paxxaanuH" (koHcTaHTa rrPatrial) u "3nmogeli" (koHcTaHTa rrHostile).

Pexxum "Tepoii" ucrosib3yeTcs Mo yMosidaHuiO0. B 3ToMm pexume crapryromjasi RR-miporpamma
NIPUHYJWUTELHO 3aBepiaeT paboTy paHee 3amymieHHbIX RR-mporpamm B pexxumax '"Tepoit” u
"3nopeit", a Takke uHbopmupyet RR-miporpammel B pexkume "T'pakzaHUH" 0 CBOeM 3arycke. ITO
TI03BOJIsieT 3a0/I0KMPOBaTh BO3MOKHOCTh OJHOBPEMEHHOT'O BBITIO/IHEHHS OT/e/TbHbIX RR-Tiporpamm.
[yii KOpDpeKTHOTO WCTIOHeHUs1 OOJbIIMHCTBA TIPOTPaMM JOCTaTOYHO UCII0/Ib30BaTh JIaHHbBIN
PEeXUM.

B pexume "T'paxganuH" craptyroiijas RR-mporpaMma npuHYIUTEBHO 3aBepliaeT paboTy paHee
3anyijeHHbIX RR-riporpamm B pexxume "3nogei”, a Takke uH(opmupyeT RR-mporpammbl B
pexxumax "Tepoit" u "I'paxgaHuH" 0 CBOeM 3amyckKe. JTOT DPEXUM TI03BO/ISIET 00eCMeuuTh
OZJHOBpeMeHHOe BbIMo/iHeHWe OosbiiuHCTBa RR-mporpamm. [IaHHBIM peXUM HCTOIb3YeTCs
Harpumep, Tipu pabore RR-mporpaMmbl aHa/M3aTopa MOPTOB, U MO3BOJISET 3aITyCKaTh aHA/IA3aTop
TIOPTOB OJHOBPeMeHHO ¢ RR-nporpammotii, pelarorieii OCHOBHYIO 3a/iady.

B pexkume "3mogeit" crapryroijas RR-miporpaMma NMpUHYIUTENIBHO 3aBepiiiaeT paboTy Bcex paHee
3anyujeHHbIX RR-mporpamm. OTOT peXXWM MO3BOJISIeT TapaHTUPOBaTh Ha/lWude TOJbKO OJHOMU
BhIMO/HstOIIelcsi RR-mporpaMmbl B KaXKpli MOMEHT BpeMeHH. MokeT ObITb TIO/ne3eH [/t
rapaHTMPOBAaHHOIO 3aBeplleHUs BCeX BbIMOMHAIMXCS RR-miporpamm.

Tekyiuii pe>xuM xpaHUTCs B riepeMeHHoi defaultSelfStatus Mmomynst uev3 u MOKeT OBITh MU3MEHEH
J10 BbI30Ba ev3init(), Haripumep:
begin

defaultSelfStatus:=rrPatrial;

ev3init();
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eHd .

Crtapt nporpamMmmbl.

BusyanbHO, miepexos B pabouunii pekuMm RR-TIporpamMMbl oripefiesisieTCsi TI0 JKeITOMY IIBeTy
[BETOUHJUKATOPOB OJI0Ka.

Crapt mporpamMMsI B ssh-ceccru 3aHUMaeT MeHee CEKyH[bl, HO Ta-)Ke camasi TIporpaMma CTapTyeT
yepe3 BrickMan B Teuenuu 3-5 cekyHz. UTtoObl m30exaTb 3THX IMOTepb HAa POOOTOTEXHHUECKHX
COpeBHOBaHUSIX, pEKOMEH/[yeTCsl B Hauasie pOrpaMMbl YCTaHABIMBATh OXKHU/JaHUEe Ha)KaThsi KHOTTKU
O/10Ka WM BHeEIIHeM KHOIKK U 3alycKaTb po0OTa Ha BBINOJHEHHEe KOHKYPCHOTO 3a/jaHUsl He
3aIyCKOM TIPOrPaMMBbl, @ Ha’KaTHeM KHOTIKH.

[TepemenHass LedsOnStartup mMopyss uev3 TM0O3BOJiIeT OTK/IOUUTH LIBETOBYH) WHAMKALMIO TpPU
crapre RR-nporpammsl. [1s1s1 sToro LedsOnStartup ciepyet npucBouts 3HaueHue false 0 BbI3oBa
ev3init(). 3To MOXXeT OBITh TI0/Ie3HBIM TIPU OFIHOBPEMEHHOM paboTe Heckonbkux RR-mporpamm Ha
EV3.

Hauvnas ¢ Bepcun 0.2.1 Oubnvoreku, rmporpaMma B COCTOSIHUM CaMOCTOSITE/IEHO PeCcTapToBaTh
JATYMKA M MOTODBI, KOTOpble He ObLTM KOPPEKTHO WHHWLIMAJIM3UPOBaHBI MpHU cTapte pobora. B
IITaTHOM CUTyalluM T[I0Tepb BpPEeMEHM Ha yKa3aHHble [eWCTBUS HeT, OJHAKo B CJydae
HeoOXOJUMOCTH pecTapTa BHELHUX YCTPOMCTB, poOOT MOXKeT MOTPaTUTh [0 5 AOTOJHUTENbHBIX
CeKyH/| Ha yKa3aHHbIe JlelicTBUsl. B /obom ciydae, Takve notepu Oosiee MpeariouTUTENBHBI, UeM
HEBBITOJHEHYe TI0CTaB/IeHHOW 3a/jauyl.

LLiTaTHOEe U NpuHyaUTeNibHOE 3aBepLueHne padoThl
nporpaMmmsil.

[Tpu HeoOxoauMocCTH, Jt0bass TiporpaMMa Ha 6asze 6OubGmvoTeku RubiRobotLib mokeT ObITH
TIPUHYAWUTEILHO OCTAaHOBJIEHA [JIUTeNbHBIM HakatheM Ha KHOMKY BACK. 3To BepHO Kak Ipu
3amycke Ha 0O/10Ke uepe3 meHemkep Osi0Ka - mporpamMy BrickMan, Tak u, HaurHas ¢ Bepcuu 0.2.1
O6ubmMoTeKn, TpU 3arycke nporpammbl B ssh-ceccuu. B mociegHeM ciyyae MNpUHYIUTeTbHAs
OCTaHOBKa TIPOMCXOJWUT TaKKe TpY 3aKpbITUM OKHAa TepMHHasa C ssh-ceccuell, HaKaTuu
koMmbuHarmii "Ctrl-C" win "Ctrl-\". B HoBo# Bepcuu TmipommBky ev3dev-stretch ocTaHoBKa
nporpamMMbl TIpU 3amycke ee uepe3 BrickMan mpoucxofuT HeMeZ/IeHHO TI0 Ha)KaTHI0 Ha KHOTIKY
BACK, uto 3arpygHsieT 00pab0TKy AaHHOW KHOMKHW B mporpamme. B okrsiope 2018 roma aBTOp
nporpammbl BrickMan ucripaBun ganHyto nipo6siemy, BBest B KOH(GUTypauyoHHbIH ¢aiin BrickMan
JoronHuTenbHBIN TapameTp delay (https://github.com/ev3dev/ev3dev/issues/1162).

[Tpu mITaTHOM 3aBepilieHUH PabOoThI TPOrPaMMBbI JaTUMKK U MOTOPBI, a TakKKe BCe ToficucTeMbl EV3
TIPUBOZATCS B COCTOSIHME TI0 yMOMYaHWI0. B mogaBssitomeM  OONBLUIMHCTBE — CTydaeB
TIPUHYAWUTE/ILHOM OCTAaHOBKHU WM BO3HUKHOBEHHS MPOrPaMMHBIX MCK/TFOUEHUM OUO/IMOTeKa Takke
npuBoauT EV3 B cocTosiHue mo ymomuanuto. OffHaKo, eC/v TIpepbIBaHUe MPOTPaMMBI 10 KaKUM-
mubo TpuuMHaM He ObLI0 0OpaboraHo OMOMMOTEKOH (HamprMep - TIOJyueHHe IPOrpaMMOi
HerepexBaTbiBaeMoro curHajna SIGKILL, BO3HMKHOBeHUe arrapaTHbIX WX HelpejyCMOTPEHHBIX
OMO/MMOTEKOM TMPOTrpaMMHBIX OIIMOOK), BO3MOXXHBI CHUTyal[iH, Korja po0OoT, B OTCYTCTBUM
NpOrpaMMBbl, TIPOJIO/DKAeT BBITIO/HATL 3alyleHHble TIPOrpaMMOM B aCUHXPOHHOM DeXHMe
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JIeMCTBHUS U COXPaHsIeT HellITaTHOe COCTOsSIHUe JaTYMKOB, LIBeTOMH/AUKALIMK Osi0Ka U T. /. Haripumep,
MOTOpPBI MOTYT TPOJO/DKATh BpalljeHhe, 3BYKOBOW (paili - TPOWTPBLIBATbCS, LBETOMHAMKATOPHI
ropeTh >KeJITbIM LIBETOM U T. .

[Tpocretitiiee perieHye AAHHOW MPOOIEMBI - 3aMyCTUTh JIIOOOM MpPUMep W3 COCTaBa OHMOIMOTEKH
RubiRobotLib 1 Hemef1eHHO ero npepBaTh IITaTHBIMU CPeJCTBaMHU.

Bonee s¢ddekTriBHOE perieHue - ucronb3oBath nporpamMmy 1rKill.pp (umctunbumk) 3 Habopa
nipuMepoB 6ubmoreku RubiRobotLib:

FapaHTMpoBaHHOe 3aBeplleHne BCexX 3anyleHHbIX
paHee nporpamvm (rrKill.pp)

3

program rrKill;

uses uev3;

begin
defaultSelfStatus:=rrHostile;
ev3init();

end.

Cy1ecTtBytoT U Oosiee KapAWHabHbIE CIIOCOOBI: (hHM3UYeCcKoe OTK/IHOUeHHe BHEIHUX YCTPOMCTB,
BBIK/TFOUeHHe 0/I0Ka, U3bATHE aKKyMY/ISITOPA.

Moaynu 6uGnuoTeKkun

Mopynu 6ub1MoTeKr MOXXHO YCJIOBHO Pa3/ie/iuTh Ha 3 YacTu:

1. Ba3oBbIit Moay/ b uev3.

Cogepxut GYHKIWIO WHUIManu3auu 6ubnvorteku ev3lnit, ocHoBHOUM kiacc TEv3, o0bekT ev3,
CpeACTBa yrpaB/leHUs pexuMamu crapta RR-mporpaMmbl, HeCKOIbKO MakpooIipejeneHu W,
HauvHasg C Bepcuu 0.2.5 OMOMMOTEKW - TOAAB/sAIOLlee YKMCAO 0a30BBIX THIOB, KOHCTAaHT U
riepeMeHHbIX, PYHKIUH 1 TIPOLIeAyP, UCTIO/Ib3yeMbIX B OUOIMOTEKe.

2. Moay/u noaiep>KKH 0CHOBHBIX Bo3MokHocTel EV3.

Mopynb Omnucanue
rubiroScreen [Toppmeprxka gucries EV3
rubiroSound [Moamep>kka ayaro-cuctembl EV3
rubiroLeds [Toaep>kka 1jBeTOBOM MHAUKALMKU EV 3
rubiroButtons [Toppmeprxkka kHOMOK EV3
rubiroMotors [Mopneps>kka aApurareneit EV3
rubiroSensors [Toppmeprkka gatunkoB EV3
rubiroBattery ITopnepykka uctounuka nuranus EV3
rubiroParallel [Moapep>kka napasienu3aluu Koja

3. Bcriomorare/ibHbIe MOAY/IA
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Mopaynb Omnucanue

uev3devices HuskoypoBHeBast ToAAepKKa TO/IK/TF0YaeMbIX
YCTPOWMCTB.

uev3sysfs HuskoypoBHeBoe uTeHMe-3alMChb JaHHbIX [/ Sysfs-
(aitnoB

uev3fb, uev3freetype, uev3ftfont, Hu3koypoBHeBasi Tiofiep>kKa JAUCTIIes

uev3image

uev3func HwuskoypoBHeBbIe PyHKLIMU OHOIHOTEKH

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

fontEnSerif.pp, fontRuMono.pp,

fontRuSans.pp, fontRuSerif.pp,

fontstore.pp, pseudolresources

Haunnas ¢ Bepcuu 0.2.5 6ubmMoTeKH, IPOrpaMMHUCTY He TpebyeTcsi MOJK/IFoUaTh BCIIOMOTaTe/TbHbIe
MOZIy/id, T.K. OCHOBHAs 4YaCTh 0Aa30BbIX THIIOB /IaHHBIX, KOHCTAHT, TNEpeMEeHHbIX, (DYHKIMHA U
TipoLielyp NepeHeceHa B MoAy/b uev3. VCkitoueHHs W3 3TOTO MpaBW/a PeJKU W KaXK[bIM Takou
C/ly4yall ONUChIBaeTCs B IOKYM@HTALUU OT/Ie/TbHO.

Mepekomnunauus moayneii GUGNNOTEKU

[MepekoMnUISILIUST MOAY/Iel OUOMMOTEKN MOXKeT ObIThb MOJIe3HOM TMPU M3MeHeHHWH MCXOJHOTr0 Kofa
OUOMOTEKH, TIPDU CMeHe BePCHU KOMITU/ISTOpPA U T. M. [1epeKOMITUISALINS TTPOU3BOIUTCS 3aITyCKOM
ckpunrta makeall.sh, pacrosioykeHHoOro B Katasiore Mofysieil OMOIMOTEKH.

[Moakmtoyaemblii  (aiin uev3defines.inc cofep)XUT HeCKOMBKO TIONe3HBIX MaKpOOoTpe/eneHnH,
W3MEeHEeHHEe COCTOSIHUSI KOTOPbIX BCTYITUT B CUIYy TIOC/Ae TIEPeKOMITAISIUKA  OMO/IMOTeKH.
PaccMOTpyM HeKOTOpbie U3 HUX:

MakpoonpegeneHue onucaHuve

EV3DisplayUse OnpegensieT, O6ygeT-nuM MOAYNb NoAAepPXKU aucnnesa rubiroScreen

(oTKK4YEHO NO nogKN4yaTbCA aBToOMaTMYeCKM. Mogynb [OCTATOYHO TPOMO3AKWUIA, 1

YMOTHaHMIO) ero OTK/l4YeHMe MNO3BOMSIET 3HaunTenbHO (A0 2-X pa3) CcoKpaTuTb
pasmep ucnosHAemoro danna nporpaMM, KOTOpbe He WCNOAb3YT
aucnnein EV3. EcaAM  MoAy/nb  OTK/OYEH, TO BO3MOXHblE  OWWOKM
UHUUManM3aumm YyCcTpoiCTB OyAyT BbIBOAUTLCA B CTaHA4apPTHLIA MNOTOK
ownbok. Ecnm mMogynb  MNOAK/MKYEH, TO Te-xe ownbkm O6yayT
BbIBOAUTBLCS Ha rpaduyeckuini gucnnei.

EV3SoundUse OnpepgensieT, OygeT-nn ayamo-moAaynb rubiroSound nogknwyvaTbecs

(BKKYEHO MO aBTOMaTuyeckn. Ecnm  Mogynb  OTK/KYEH, TO CUrHaamM3aumss o

YMOTHaHMI0) BO3MOXHbIX  OWMOBKax  WAW  CUrHasbl  cTapTa nporpavMmsel  6yayT
peanu3oBaHbl  MNPSAMbIM  BbI3OBOM  BHEWHERA  ayAno-nporpavmb. B
NPOTUBHOM Cc/yyae, [ANA Tex-Xe uenei OyAeT WCNOAb30BaH OObLEKT
ev3dsound mogyns rubiroSound.

EV3LedsUse Onpepenser, 6ygeTt-nm  MO4yNb  LBETOMHAMKauuu rubiroLeds

(BK/IOYEHO MO nogkKN4YaTbCA aBToOMaTUYEeCKU. ECAM MoAynb OTK/KYEH, TO OQYHKLUK

YMO/I4aHMio) oxugaHma He O6yayT curHanmsupoBaTb O ¢akTe CBOeil paboTe

MUraHVeM LBEeTOWHAMKATOPOB. ECAW npy 3TOM MOAY/b HE MOAKANYUTH
U B OCHOBHOIi mporpamme, UBETOUHAMKALMSA 3anyweHHol RR-nporpamwl
Takxe 6yAeT MOJHOCTbIO OTCYTCTBOBATh.
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EV3ButtonsUse
(BK/IOYEHO NoO
YyMO14YaHMio)

Onpepenser,

BACK.

6yaeT-nnm MoAy/lb NOAAEPXKW KHOMOK rubiroButtons

noAKwYaTbCA aBTOMaTMYecku. EcAM MoAynb OTK/YEH, TO Mporpamma
He OydeT 3aBepwaTb CBOW paGoTy MNpW AUTESIbHOM HaxaTuu KaaBuln

OTCyTCTBHME aBTOMAaTMYeCKOrO TMOAK/IIOUEHUs] He 3arpeljaeT MPUHYAWUTENbHOIO TMOAK/II0UYeHUs
YKa3aHHbIX MO/lyJ/ield B OCHOBHOM TIpOrpamMme.

OCOOGEeHHOCTU K/1accoB OUO/INOTEKU

Oco0eHHOCTBIO KJ/IaCCOB OHOMMOTEKU SIBSETCS TO, YTO OOJBIIMHCTBO METOJOB B KauyecTBe

pe3y/ibTdTa BO3BpdllideT

CCBUIKY Ha TeKylIud O0OBEeKT. ITO TMO03BOJSIET OCYIIeCTBSTh

TI0C/IeZloBaTe/IbHbIN BBI30B MeTOZI0B 00beKTa Oe3 MoBTOpHOro yka3aHus obbekra. Harpumep:

{$i rubiro.inc}

uses rubiroBase,

var LM: TEv3LargeMotor,

begin
ev3init();

LM:=TEv3LargeMotor.Create,

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

end.

rubiroMotors;

Jlpyroii 0coOOEHHOCTBIO SIBISIETCS] WCTIO/Ib30BaHMe TWTA variant [y OOJBLIMHCTBA TTApaMeTPOB U
TIOBCeMeCTHas Ieperpyska MeTOZI0B K/IacCOB. JTO IO3BOJIseT WCIOIb30BaTh OfHO U TO-Ke UM
MeTo/la, HO C Pa3HbIMH TUIAMH W KOJMUYECTBOM I1apaMeTpoB, UTO (HaKTUUeCKH NpHOIKaeT
BO3MOXXHOCTU OHMO/MMOTEKM K BO3MOXKHOCTSIM HWHTEDPIIPETHUPYEMBIX SI3bIKOB C JIUHAMHYECKOH

TUMH3aLMEeH.

MpeaonpeneneHHble 06 bLEKTI

[TpenoripesiesieHHble OOBEKTHI CO3JAIOTCS BBI30BOM mpoleAypbl ev3init() u3 moxayns uev3.
Hanbosee BakHbIe U3 HUX TIEPEUHC/IEHBI B Tab/MHIle HUXKE:

O0BeKT

Kiacc

Mogaynb

Kparkoe onucanue

ev3

TEv3

uev3

Mo)eT HCIONb30BaTbCsA AJIi OXWUJAHWS BO3HUKHOBEHUS
cobbITMii Ha [pyrux oObekrax. IloggepxuBaer g0 10
TatimepoB. TIpuKIagHBIM TIPOrPAaMMHUCTOM TIPUMEHSIETCS B
OCHOBHOM /I/Is yTIpaBjieHUsl TaiiMepamu. HeobGxoauMocTh B
CO3/IaHUHU APYTHX 9K3eMIUISIPOB OTCYTCTBYeT.

ev3buttons

TEv3Buttons

rubiroButtons

Ob6ecnieuriBaer 06paboTky KHOmok EV3. Wcronb3yercs
moBceMecTHo. HeoOXoMMOCTh B CO3JaHUM  JIPYTUX
9K3eMIUISIPOB OTCYTCTBYET.

ev3leds

TEv3Leds

rubiroLeds

Ob6ecrieurBaet 06paboTKy  LIBETOMHAVKALIUU EV3.
HWcnonb3yercsi moBcemecTHO. HeoOxoAMMOCTh B CO37aHUU
JPYIUX 3K3eMILISIDOB OTCYyTCTBYeT.

ev3screen

TEv3Screen

rubiroScreen

ObecrieunBaetr 06paboTky aucries EV3 B rpaduueckom
pexxume. Vcrone3yercss moBcemecTHo. HeobxoguMmocTs B
CO3[aHHH JPYTUX IK3EMILIIPOB OTCYTCTBYET.
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O0BeKT

Knacc

Mopyib Kparkoe onucanue

ev3sound

TEv3Sound

rubiroSound | OGecrieuniBaer ToAfepkKy ayauo EV3. Wcnonb3yercs
MoBceMecTHO. HeoGXoouMoCThb B CO3/JaHHUM  [IPYTUX

3K3eMII/IAPOB OTCYTCTBYET.

ev3battery

TEv3Battery

rubiroBattery | ObecrieurBaeT TOAJEP)KKY WCTOYHMKA muTaHuss  EV3.
HUcnone3yercs penko. HeoOXoquMOoCTh B CO3AaHUU JPYTUX

9K3eMIT/IIPOB OTCYTCTBYET.

ev3DeviceFactory

TEv3DeviceFactory

uev3devices |®abpuka ycrpoiictB. (ObecreurBaeT  MHHUIMATIU3ALINIO
YCTPOMCTB M XPaHUT HAbOp TMOAKI/IIOUEHHBIX YCTPOWCTB.
ABTOMaTHUe CKI 06GHOB/IETCS: npu TTOITBITKE
WHULMAJIM3UPOBaTh HOBOE YCTPOWMCTBO, TIPH  TIOMBITKE
obpalleHusi K OTK/IFOUEHHOMY YCTpPOHCTBY. B mocnenHem
C/lyyae OCYIIECTB/ISIET HECKOIBKO TIOMBITOK OOHOB/IEHHUSI CO
3BYKOBOM U L[BETOBOW WMHAMKAL[eW. AKTUBHO HCIIOb3yeTCs
[ BHYTPEHHUX 1ieJiel, HeoOX0AUMOCTb /IOCTYIIa K 0ObeKTy
U3BHE BO3HUKAeT KpaliHe PeJiKo.

Knaccbl nogkntoyaembiX YCTPOWCTB

Knacc

Mopyib

Kparkoe onucanue

TEv3InfraSensor

rubiroSensors

WndpaxpacHeiii gatumk (ko 45509). Tlo3BosisieT onpefesnsTe pacCTosHUE [0
nipersATcTBYS (A0 puMepHo 70 cM), HarpaB/ieHHe U pacCTOsIHUE 10 Masika (Ko7
45508), Habop Ha)XkaThIX KHOMOK Ha Masike. Orepaiiy Ha Masike TTPOBOJATCS C
y4eToM BEIOPaHHOTO KaHasla CBSI3U.

TEv3GyroSensor

rubiroSensors

I'upockonnueckuii fatuuk (kog 45505). [To3BonseT onpeAenuTs CKOPOCTb U
HaripaB/ieHUe MPU /IBIDKEHWH B TOPHU30HTA/IbHOM TJIOCKOCTH, CKOPOCTb U YTOJ
HaKJIOHa.

TEv3UltraSensor

rubiroSensors

Ynerpa3BykoBoi faturk (kof 45504). I1o3BosisieT orpefiesisiTb pacCTOSTHUE [0
TIPEITATCTBUS. B MWIJIMMETpAaX, CAaHTUMETPaX, MeTpaX; OLIeHWBAaTh Hajiduue
IIYMOB OT [JpPYrMX /aTUMKOB; TO/ydyaTh JaHHbIe Cpa3y, JMOO OXUJATh
W3MEHUBIIIETOCS 3HaueHus. IIITaTHO TOAJEP)KUBAET DPEXHUM TOCTOSTHHOTO
HETPEPLIBHOTO OTIpe/Ie/IEHUs] PAaCCTOSTHUS. JKCIIEPUMEHTAIbHO TO/I€P>KHUBAET
pPeXXMM OZHOpA30BOTO OMpee/ieHnsl pPaccTosiHus (He pPeKOMeHAyeTcsl K
WCII0JIH30BaHMI0)

TEv3ColorSensor

rubiroSensors

Hatuvk 1Beta/cBeta (ko 45506). Ilopmep)kKuBaeT peKUMBI OMpe/eneHus
LiBeTa, onpefieneHust cocraBmsgommx Leera (RGB), onpeseneHuss ypoBHsS
OTP&KEHHOIO0 CBeTa W OIpeje/leHHs OCBelleHHOCTH. Ilo3Bo/sieT nosydarb
JlaHHBIe Cpa3y, MO0 0XKKU/ATh U3MEHHUBILIETOCs 3HAYEeHUS

TEv3TouchSensor

rubiroSensors

Hatuuk kacanus (kof 45507). [To3BossieT ompefenuTh TeKylljee COCTOSHUe
KHOIIKH, MTO3BOJISIeT OXKUJATh HAXKaTHsl, OT)KaTHs U IIjeTuKa.

TNXTTouchSensor

rubiroSensors

Hatunk kacanus (kop 9843). Ilo3BosisieT OMpeAesuTb TeKylljee COCTOsTHUe
KHOIIKH, TI03BOJISIeT OXKU/IaTh Ha’KaTUsl, OTXKaTHs U L[e/TuKa.

TNXTLightSensor

rubiroSensors

Hatuuk ceeta NXT (xop 9844). ITonaep>kvBaeT pe>KUMbI OTIpeiesieHUs] YPOBHS
OTPa’KeHHOI0 CBeTa U OIlpeZie/IeHHs OCBeL|eHHOCTH.

TEv3MediumMotor

rubiroMotors

Cpegnauii Motop (xog 45503). ITo3BosisieT 3aryckaTb MOTOP C OCTAHOBKOi 1O
HCTeYeHNH BPeMeHH, TI0 ZOCTHKeHHIO KOMMuecTBa 060pPOTOB WM TPaflycoB, a
Take 0e3 orpaHuueHuid. JJaeT BO3MOXXHOCTb peBepca. Ilepes 3arycKoM | Ipu
3arycke T103BOJIsIeT YKa3aTb CKOPOCTb U OJUH U3 Tpex CIIocoO0B OCTaHOBKH, a
TakXe B J/0O0OM MOMEHT BpeMEHM TONYyYWTb 3TH JaHHble. [lo3BosisieT
OTIpeZIeIUTh TEKYIIYI0 CKOPOCTh U TIO3ULIMIO, JK/IaTh 0CTAHOBKHM MOTOpA.
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Knacc Mopaynnb Kparkoe onucanue
TEv3LargeMotor rubiroMotors |Bosbimoit Motop (kom 45502). B0O3MOMKHOCTH SKBUBAJIeHTHBI CpeTHEMY
MOTODY.
TEv3Rule rubiroMotors |PyneBoe yripaBneHue. Ilo3BosisieT WCIO/Ib30BaTh OJHOBPEMEHHO TIapy

6osbIIMX MOTOPOB. I103BOJISIET 3aIycKaTh MOTOPBI C OXKUZIAHHEM OCTAHOBKH
O JIOCTYDKEHUIO KOJIMdecTBa 0OOPOTOB WM rpafycoB. [103BossieT 3amyckarh
MOTOpBl 0€3 OXHIaHWs C OCTaHOBKOW I10 WCTeUeHWH BpeMeHH. [laeT
BO3MOKHOCTb peBepca. Ilepef 3aryCKOM U TpH 3amycKe TO3BOJSIET YKas3aTh
CKOPOCTb U OJMH U3 TpeX CrocOOOB OCTAaHOBKU, a TakXe B OO0V MOMEHT
BpeMeHH T0/IyUMTh 3TH JlaHHble. [103BoJIsIeT onpesje/uTh TeKYIYI0 CKOPOCTb U
TIO3ULIHIO, JKJaTh OCTAHOBKH MOTODOB.

OO01ue CBOMCTBA K/IACCOB YCTPOMCTB

Cpeau o0muX [yt BCeX K/IaCCOB YCTPOMCTB CBOMCTB C/ie[lyeT BBIJIE/IUTh JIOTUUECKOe CBOHCTBO
Connected u cBolicTBO nepeurciumoro tura Port.

CroiictBo Connected sIBAsIeTCA YHUBEpPCAIbHBIM CIIOCOOOM OMpe/ie/ieHUs] BaUAHOCTA OOBbEKTa.
OHo BO3BpalllaeT true TOMBKO B C/ydae, eC/ii OOBEKT KOPPEKTHO TOJK/IHOUeH K aKTUBHOMY B
HaCTOSIIIIUA MOMEHT (PU3MUeCcKOMY yCTPOMCTBY. Bo Bcex OCTa/bHBIX C/TydasiX, B TOM YUC/Ie U MpU
HeyJauHoM UHUIManu3alun oo6bekra, metoq Connected Bo3Bpairiaer false.

CroticTBo Port Bo3BpaillaeT mopT, K KOTOPOMY TOJK/IF0UeHO (pu3ndecKoe YCTPOMCTBO, CBs3aHHOE C
TeKylUM 00BbekToM. [IprBeieHre MO/yueHHOTO 3HaYeHHs K 11eJIOUMC/IeHHOMY THUITy (Haripyumep, €
roMoIbio ¢yHkimu ord) gaet uvcio ot 1 10 4 A AATYMKOB, OT 5 10 8 - Ajist MOTOpPOB, 0 - Tpu
HEBa/IUJHOCTH 00BEKTA.

CpepncTtBa goctyna K o6bektam, MeToAbl MHULUannsaumu
YCTPOWCTB.

Hoctyn K o0beKTaM TOAK/II0YaeMbIX YCTPOUCTB (MOTOpaM W JlaTuMKaMm, PY/IeBOMY YIIDaB/IeHHUIO)
peanu3yercsi [JByMs criocobamu: KjaacCM4ecKMM U (YHKIMOHAIbHBIM. Kaxzapii criocob
Mo/ lep>kKUBaeT 10 /IBa METO/a MHULMAIU3aluU YCTPOMCTB - (PUKCMPOBAHHBIM 1 JUHAMUYECKUH.

OO6BeKTbl TOJK/IHOUaeMbIX YCTPOWCTB MOTYT CO3[aBaTbCsi, 00pabaThiBaTbCs M YHUUTOXKATHCS
NPOrpPaMMUCTOM  INTATHBIMKA  (K/IACCHYeCKHMMHM) CpPe/iICTBaMU  O00BEKTHO-OPHEHTHPOBAHHOTO
nporpaMMrpoBaHusi. KaKzablli KjlacC yCTPOWMCTB COZEPXKUT [iBa KOHCTPYKTOpA [Jisl TOAJepPXKKH
(bMKCMPOBAHHOTO M [JUHAMUYECKOTO MeTO/I0B UHULMA/IH3aL{1H.

dukcupoBaHHBIN MeTO/, Tpe/osaraeT co3jaHue obbeKkTa ycTpoicTBa KOHCTpyKTOopoM Create c
OJHUM IapameTpoM (HOMepoM Iopra). [Ipm 3TOM IPOM3BOAMTCA IOMNBITKA WHULMATA3ALMA
YCTPOMCTBA M0 YKa3aHHOMY MOPTY (B C/lyyae Heyzilaud KOHCTPYKTOP BepHeT nil).

JuHaMuuecKuil MeTo/| UCTIo/b3yeT KOHCTPYKTOp Create 6e3 rnapametpa. [Ipu 3ToM npou3BoOgUTCS
TIOTBITKA WHHULMA/M3al[iM YCTPOMCTBA 3asiB/IeHHOTO TWUIA Ha JioOoM TopTy (B C/lyyae HeyJauu
KOHCTPYKTOp BepHeT nil). IToWck ycTpoiicTBa MPOM3BOAUTCS OT MeEHbILEr0o HOMepa MOpTa K
Gonbiiemy. Ilpy HanWuMM  HECKOJBKUX ~ YCTPOWCTB TIPUOPUTET  OTJAeTCs paHee  He
VHULMa/IA3UPOBaHHbIM. J[[MHaMUYeCKUM MeTOZ, IT03BOJIsieT MHULMAIN3UPOBaTh YCTPOMCTBA TOJIBKO
rocsefioBaresibHO, 6e3 BO3MOXKHOCTH /IOCTYyIa K YCTPOMCTBaM Ha CTapLIMX MOpTax paHee, yeM K
YCTPOMCTBAM Ha M/IaJIIMX MOPTax.

B npuBesieHHOM HibKe TIpUMepe MpeAro/araeTcsi, YTO K KOHTPOJIIePY TMOJK/IFOUeHbI /1Ba JaTurKa-
KHOMKH, K 1 1 4 mopram.
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®UKCHPOBaHHBIM  MeTO[, MHUILMaAM3aluy | JInHaMuuyeCKU MeTo, MHULIMA/IU3al[ii yCTPONCTB
YCTPOUCTB.
{$mode objfpc} {$mode objfpc}
uses uev3, rubiroSensors; uses uev3, rubiroSensors;
var t1, t4: TEv3TouchSensor; var tOne, tTwo: TEv3TouchSensor;
begin begin
ev3Init(); ev3Init();
// vHUUManusaumsa gaTyuKa-KHOMKK // WHWUMannsaums nepBOro faTuyuKa-KHOMKH,
// Ha nepBOM MopTy // no ¢akTy - Ha NepBOM MOpPTYy
t1:=TEv3TouchSensor.Create(1); tOne:=TEv3TouchSensor.Create;
// nHuunanmsayma pgatymka- KHOMKK // vHUUManusauusa BTOPOro AaTyuka-KHOMKU,
// Ha 4eTBEepTOM MopTy // no ¢akTy - Ha 4YeTBEpPTOM MOpTy
t4:=TEv3TouchSensor.Create(4); tTwo:=TEv3TouchSensor.Create;
tl.free; tOne.free;
t4.free; tTwo.free;
end. end.

Cy1mecTByeT anbTepHaTHBHBIA ((PyHKIMOHA/IBHBIN) CIOCO0 0CTyNa K 00beKTaM MOAK/IF0UaeMbIX
YCTPOWCTB, C TIOMOILbIO CrelranbHbIX (YHKLWN, KOTOpble OObBsIB/IEHBI /s KaXK[Oro Kiacca
yCTpoicTB. DYHKIMM aBTOMaTUYeCKU CO371al0T HeoOXoirmble 00beKTHI TTPY 1epBOM 00palljeHuH 1
BO3BpAIL[AlOT WX B KauecTBe pe3ysbTara. Co3jaHHble 00BeKThl COXPAHSIIOTCS B OTIePaTUBHOM MaMsITH
Y TIPU TIOC/IeAAYIOIMX OOpalleHussX BO3BpALalOTCsl 0e3 MOMBITKA MMOBTOPHOTO Co37aHus. Kak U B
K/IaCCUYeCcKoM criocobe, mMopep>XUBarOTCsi (PUKCUPOBAaHHBIA U JUHAMHAYEeCKUM MeTO/bI CO3/laHus
06wexToB. [Ipu (GMKCHPOBAaHHOM MeTOZie B COOTBETCTBYIOLIYIO (DYHKIIMIO TTepe/iaeTCsi HoMep TopTa.
IuHaMuyeckuil MeTo/| pe/irosiaraeT UCMoIb30BaHHe "HOMepHbIX' (YHKIUM, KOTOPbIX 00bsIB/IEHO
yeTblpe [/ KaKJOro yCTPOMCTBA W JiBe - /IS py/JeBoro yrpasjieHud. Kpome 3Toro, QyHKLus
(bMKCMpOBaHHOTO MeToJja TMpU BbI30oBe 0e3 rapaMeTpa SIB/SeTCSl TICeBJOHMMOM TepBod (yHKLUU
JVHaMUUeCcKoro Metofa. [JuHaMuueckuii MeTo[, (yHKIMOHANIBLHOTO criocoba /0CTyma To3BojsieT
oOparaTbcs K yCTpOMCTBaM B JIHOOOM TOpsifIKe.

Haunnast ¢ Bepcuu 0.2.5 6ubmuoreku (yHKLMOHAMBHBIN CIIOCOO TakXe MOXeT OBbITh MCII0/Ib30BaH
JUIs TIpUBE/IEHUST TWTIA TIePeJJaHHOTO O0beKTa W Bblle/ieHHs] 00beKTa M3 3/1eMeHTa KOHCTaHTHOTO
MaccuBa. [Iyis 3TOro OOBEKT WM 3/IeMeHT KOHCTaHTHOTO MaccuBa [JIOJDKeH ObITb TiepesiaH B
KaueCTBe IapaMeTpa B COOTBETCTBYIOIIYI0 (PyHKIMIO (0OBEKT Jo/KeH ObITh KOPPEKTHOTO THIIA, B
MIDOTUBHOM C/ly4yae TeHepupyeTcsl UCK/IIUMTe/bHasi CUTyalus.). Takoil MoAXos peKOMeHAyeTCs
WCTIO/Ib30BaTh B (DYHKIUSIX C TapaMeTpaMHU-KOHCTAaHTHBIMU MaCCUBaMU, HaripuMmep - B (PYHKIUSX
Trapa’sijieJibHOTO MCITOJTHEHUS KOZia.

Knaccuueckuii 1 (yHKIMOHAIBHBIA CIIOCOOBI OCTYIA K OfHUM U TeM-)Ke THUIaM YCTPOWCTB He
PEeKOMeH/IyeTCsl CMelInBaTh B OAHOM rporpamme. Kpome 3Toro, He peKOMeHAyeTCsl MpY IITaTHOM
criocobe JOCTyTIa CO3/jaBaTh U MCI0/Ib30BaTh pa3/inuHble 00BEKThI, CChITAOIIMECs Ha OJJHO U TO-XKe
¢usnueckoe ycrporicTBo. Ha mporpaMmMHOM ypoBHe 1M0/j00HbIe JeiiCTBHS He 3arpeljeHbl, TakK Kak B
HEKOTOPBIX CUTYalUsiX OHM MOTYT ObITh ONpaBAaHbl (HampuMmep, TP OT/IajKe OUOIMOTEKH
pa3paboTUHKOM).

Bri60p K/1accuueckoro uiv GyHKIIMOHAIBLHOTO Criocoba A0CTyma K 00beKTaM yCTPOWCTB HaXOAUTCS
B KOMITETEHI[UM Tporpammucra. Kiaccuueckuil [JOCTyI TIO3BOJSIET CO37aBaTh U YHUUTOXKATh
00BEKTBI TI0O Mepe HeoOXOAMMOCTH, 00saZiaeT BBICOKOM CKOPOCTBIO, TO3BOJISIET WCIIOh30BaTh
HEKOTOPble HU3KOYPOBHEBbIE BO3MOXXHOCTH OMOMMOTeKH. PYHKIMOHAIBHBIA COCOO JOCTyIa He
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TpebyeT KOHTPO/IS 3a OOBEKTaMH YCTPOWCTB, He TpeOyeT OOBABIATHL IepeMeHHbIe-00bLEeKThI,
aBTOMaTHUECKU YHUUTOXKAeT OOBEKTHI 10 OKOHUaHWU paboThl. B To)ke Bpemsi, (YHKI[MOHATbHBIMN
criocob [0CTyra He TIO3BOJISIeT, HarpuMep, OTKa3aTbCs OT OecriepeboitHOro pekrMa paboThbl
O0MO/MMOTEeKH (CM. HIDKE).

PekoMeH/1yeTCsl BLIOMpATh KIaCCUUECKUM Crocob /0CTyra, eC/ii KPUTHUHBIM (haKTOPOM SIB/ISIETCST
CKOPOCTh HCIIO/THeHHUs TTporpamMMbl. PYHKIIMOHAIBHBIN CITOCOO /0CTyIa YBEMUMBAET CKOPOCTh
pa3pabdoOTKH ITPOrpaMMBbI ¥ OTPaXK]aeT OT MHOTHMX OLITHOOK.

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

Knacc Mopynb DyHKI[UH J0CTYyNA K YCTPOHCTBaAM

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

TEv3GyroSensor rubiroSensors | @UKCHPOBaHHBIM JOCTYTI TI0 HOMepY TopTa
// Homepa nopToB oT 1 10 4
function ev3Gyro(index:integer): TEv3GyroSensor;
JlMHamMMuecKuit JOCTYII 110 TIOPSJKY MOJK/TIOUeHMUsI.
// ncepgonuM g ev3Gyrol
function ev3Gyro:TEv3GyroSensor;
// ROCTYTI K IepBOMY MOAK/TFOUEHHOMY YCTPOHCTBY
function ev3Gyrol:TEv3GyroSensor;
// BOCTYTI K BTOPOMY TIOJJK/TFOUEHHOMY YCTPOUCTBY
function ev3Gyro2:TEv3GyroSensor;
// HOCTYTI K TPeTheMY TTOJK/TFOUeHHOMY YCTPOUCTBY
function ev3Gyro3:TEv3GyroSensor;
// BOCTYII K UeTBEPTOMY IOAK/IIOUeHHOMY YCTPOMCTBY
function ev3Gyro4:TEv3GyroSensor;

TEv3UltraSensor rubiroSensors | @UKCHPOBaHHBIN AOCTYII TIO HOMEPY TIOpTa
// Homepa nopToB oT 1 10 4
function ev3Ultra(index:integer): TEv3UltraSensor;
JvHaMyryeCcKuii ZOCTYTI TI0 TIOPSKY TTOAK/TFOUEHHSI.
// mcepmonum Ayt ev3Ultral
function ev3Ultra:TEv3UltraSensor;
// BOCTYI K TIepBOMY MOJK/IIOYEHHOMY YCTPOWCTBY
function ev3Ultral:TEv3UltraSensor;
// [OCTYTI K BTOPOMY TOJK/TFOUEHHOMY YCTPOWCTBY
function ev3Ultra2: TEv3UltraSensor;
// [OCTYTI K TPeTheMy IMOJKI0UEHHOMY YCTPOWUCTBY
function ev3Ultra3:TEv3UltraSensor;
// HOCTYTI K UeTBEPTOMY TIOK/IFOUeHHOMY YCTPOMCTBY
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Knacc Mopyib DyHKIUH J0CTyNA K YCTPOMCTBAM

function ev3Ultra4:TEv3UltraSensor;

TEv3ColorSensor rubiroSensors | @UKCHPOBaHHBIN AOCTYII TIO HOMEPY TIOpTa
// Homepa nopToB oT 1 10 4
function ev3Color(index:integer):TEv3ColorSensor;
JvHaMyryeCcKuii ZOCTYTI TI0 TIOPSKY TTOAK/TFOUEHHSI.
// mceBmonum Ayt ev3Colorl
function ev3Color:TEv3ColorSensor;
// [OCTYT K TIepBOMY MOJK/IIOYEHHOMY YCTPOWCTBY
function ev3Colorl:TEv3ColorSensor;
// [OCTYTI K BTOPOMY TNOJK/TFOUEHHOMY YCTPOWCTBY
function ev3Color2:TEv3ColorSensor;
// [OCTYTI K TPeTheMy IMOJK/I0UEHHOMY YCTPOWCTBY
function ev3Color3:TEv3ColorSensor;
// HOCTYTI K UeTBEPTOMY TIOAK/IFOUeHHOMY YCTPOMCTBY
function ev3Color4:TEv3ColorSensor;

TEv3TouchSensor rubiroSensors | @UKCHPOBaHHBIM JOCTYII 10 HOMepY TOpTa
// Homepa opToB ot 1 1o 4
function ev3Touch(index:integer): TEv3TouchSensor;
JvHaMyyeCckuii JOCTYII 110 IOPSJKY MOAK/IIOUeHUsI.
// mcepmonnm gyst ev3Touchl
function ev3Touch:TEv3TouchSensor;
// BOCTYTI K TIepBOMY MOJK/IIOYEHHOMY YCTPOWCTBY
function ev3Touchl:TEv3TouchSensor;
// [OCTYTI K BTOPOMY TOJJK/IFOUEHHOMY YCTPOWUCTBY
function ev3Touch2:TEv3TouchSensor;
// BOCTYTI K TPeTheMy TOJKTH0UEHHOMY YCTPOWCTBY
function ev3Touch3:TEv3TouchSensor;
// HOCTYTI K UeTBEPTOMY TIOAK/TIOUeHHOMY YCTPOMCTBY
function ev3Touch4:TEv3TouchSensor;

TNXTTouchSensor |rubiroSensors | ®UKCUPOBAHHBIN AOCTYII IO HOMEPY TOpPTa
// Homepa TiopToB ot 1 mo 4
function nxtTouch(index:integer): TNXTTouchSensor;
JuHaMuueckuii JOCTYII 110 TIOPSAJKY MOAK/TIOUeHUsI.
// mcepmonuM Ayt nxtTouchl
function nxtTouch: TNXTTouchSensor;
// BOCTYTI K TIepBOMY TIOAK/TFOUeHHOMY YCTPOWCTBY
function nxtTouch1:TNXTTouchSensor;
// BOCTYI K BTOPOMY MO/JK/IHOUEHHOMY YCTPOWUCTBY
function nxtTouch2: TNXTTouchSensor;
// IOCTYTI K TPeTbeMy MOAK/II0UEHHOMY YCTPONCTBY
function nxtTouch3:TNXTTouchSensor;
// BOCTYTI K UeTBEPTOMY TOAK/IFOUeHHOMY yCTPORCTBY
function nxtTouch4:TNXTTouchSensor;

TNXTLightSensor rubiroSensors | @UKCHPOBaHHLIM JOCTYII TI0 HOMepPY TOpTa
// HoMepa TopToB 0T 1 1o 4
function nxtLight(index:integer): TNXTLightSensor;
JwvHaMyyecKUii JOCTYII 10 MOPAJKY MOAK/IIOUeHUsI.
// iceBmonuM Ansi nxtLightl
function nxtLight: TNXTLightSensor;
// BOCTYTI K TIepBOMY TIOK/TFOUEHHOMY YCTPOWCTBY
function nxtLight1: TNXTLightSensor;
// [OCTYII K BTOPOMY MO/JK/IHOUEHHOMY YCTPOWCTBY
function nxtLight2: TNXTLightSensor;
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Knacc

Mopyib

DyHKIUH J0CTyNA K YCTPOMCTBAM

// BOCTYI K TpeTbeMy MOJK/II0UEHHOMY YCTPOWCTBY
function nxtLight3: TNXTLightSensor;

// IOCTYTI K 4eTBepTOMY TOJIK/IFOUeHHOMY yYCTPOUCTBY
function nxtLight4: TNXTLightSensor;

TEv3MediumMotor

rubiroMotors

@DUKCHPOBaHHBIM JOCTYII 110 HOMepY 1opTa
// Homepa noptoB ot 1(5) m0 4(8)
function ev3MMotor(index:integer): TEv3MediumMotor;
// Homepa miopToB oT 'A' 10 'D' mmm ot 'outA' 1o 'outD’
function ev3MMotor(index:string):TEv3LargeMotor;
[HamM1ueCcKUi JOCTYTI 110 TIOPSIAKY TOJK/TIOUeHMUSsI.
// mceBonuM Ayt ev3MediumMotorl
function ev3MMotor:TEv3MediumMotor;
// BOCTYTI K TIepBOMY TIOJK/TFOUEeHHOMY YCTPOWCTBY
function ev3MMotorl:TEv3MediumMotor;
// [OCTYII K BTOPOMY MO/JK/IHOUEHHOMY YCTPOWCTBY
function ev3MMotor2: TEv3MediumMotor;
// BOCTYTI K TpeTbeMy MOJK/IFOUEHHOMY YCTPONCTBY
function ev3MMotor3:TEv3MediumMotor;
// BOCTYTI K UeTBEPTOMY TOAK/IFOUeHHOMY yCTPONCTBY
function ev3MMotor4: TEv3MediumMotor;

TEv3LargeMotor

rubiroMotors

@DUKCHPOBaHHBIM OCTYII 110 HOMepY 1opTa
// Homepa nopToB oT 1(5) 10 4(8)
function ev3Motor(index:integer): TEv3LargeMotor;
// Homepa niopToB oT 'A' 10 'D' mumm ot 'outA' 1o 'outD'
function ev3Motor(index:string): TEv3LargeMotor;
JlMHamMueckuit JOCTYII 110 TOPSJKY MOJK/TIOUeHMUsI.
// nceBgonum ans ev3Motorl
function ev3Motor:TEv3LargeMotor;
// BOCTYTI K TIepBOMY TIOAK/TFOUEeHHOMY YCTPOWCTBY
function ev3Motorl:TEv3LargeMotor;
// BOCTYI K BTOPOMY MOJK/IFOUEHHOMY YCTPOWCTBY
function ev3Motor2: TEv3LargeMotor;
// IOCTYTI K TPeTbeMy MOAK/IIOUEHHOMY YCTPONCTBY
function ev3Motor3:TEv3LargeMotor;
// BOCTYTI K UeTBEPTOMY MOJK/IIOUEHHOMY YCTPONCTBY
function ev3Motor4:TEv3LargeMotor;

TEv3Rule

rubiroMotors

@DUKCUPOBAHHBIN [IOCTYI [ijIsk PY/IEBOTO YIIpaB/ieHHs1 Ha OOJBIIMX MOTOpPaXx I0
HOMepy TopTa

// Homepa niopToB ot 1(5) 10 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 JIOCTYIN pYJ/E€BOrO YIpaB/ieHHWss Ha OOJBIIMX MOTOpax [0
MOPSIIKY TIO/IK/TFOUEHUSI.

function ev3Rule:TEv3Rule;

@DUKCHPOBaHHBIN [JOCTYI /Il Py/IeBOrO yTpaB/ieHUsl Ha CpeJHUX MOTOpax Mo
HOMepy TopTa

// Homepa nioptos ot 1(5) m0 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;
[MHamMWueckdid [OCTYN pY/eBOrO YIpaBleHWs Ha CPeJHWX MOTopax IIo
TIOPSIZIKY TIOZK/TFOUEHHS.
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Knacc Mopyib DyHKIUH J0CTyNA K YCTPOMCTBAM
function ev3MRule:TEv3Rule;

[Tpumep HWKe A€MOHCTPUPYET MCIO0J/ib30BaHUe (PYHKIMOHAIBHOTO Criocoba A0CTymna K o0beKTam
TSI OTIPe/IeJIEHUS TIOPTOB, K KOTOPBIM TO/JK/TFOUEHBI /[Ba JaTUHKa-KHOTTKH.

OnpefeneHne MOpPTOB ANS ABYX AAaT4YMKOB-KHOMOK (SNns8.pp)

3
{$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 TipuMepbl B OuOMMOTeKe TpejaraloTcs B JBYX BapUaHTaXx - C KIACCHUECKUM U
(yHKUMOHAMBHBIM CIIOCO0aMU  [IOCTyTMa K yCTpoicTBaM. B rmocsiesHeM ciiydae umsi (aiiia
NporpaMMsbl cofieput cypouxc "_1".

BecnepedoliHbIi peXxum padoTbl OGINOTEKN

OTK/IIOUeHHe yCTPOMCTBA MOXKET OBITh MpOTecTHpoBaHO MeTtozoM Connected mo6oro oObeKTa-
JaTudka WM O00beKTa-MOTOpa, O/HAKO TIPOTPAMMUCT (aKTUYeCKU He MOXeT obOpaborarh
CUTyaluio, Koraa (usnueckoe otkmroueHre Bo3HUK/IO [TOCJIE mpoBepku COCTOSTHHSI 00BeKTa, HO
IO obpatijeHNs K yCTPONCTBY.

[nsi pelieHusi ykasaHHoW mpobsiembl 6ubmuoreka RubiRobotLib mo ymonuanuto paboraer B
OecriepeGoiiHOM peXXUMe, TO eCTh TIO/I/IeP)KUBAET BO3MOKHOCTh OecriepeO0iHON paboThl 00BEKTOB
JJATYMKOB W MOTOPOB TIPU KPATKOBPEMEHHOM OTK/IIOUEHUH (U3MUECKMX YCTPOWCTB C UX
TIOC/IeAYIOIMM TIePeToIK/IFOUeHHeM K TOMY-’Ke TOopTy. Takas CHTyalusi uyacTO BO3HUKAeT IpU
c/1abOM KOHTAaKTe COeJIMHWTE/LHBIX TPOBOZOB, SKCIUTyaTal[i po00OTa B CJAOKHBIX YC/IOBUSIX
(pe3Kue MOBOPOTSHI, [lepeBOpaurBaHus, TPSACKA) U T. I1.

[Tpu mormbITKe OOpalieHus: K MeTO/laM OTK/TFOUeHHBIX OOBEKTOB, KOTOpbIE TIOMYyYarOT AOCTYN K
yCTpPOMCTBY, cucteMa OsiokupyeT obpaijeHre u TmibiTaeTcss countMaxRefreshFactory pa3 (ro
ymonuaHuio - 10) repenofk/iIrOuuTh OTK/IIOUEHHOe YCTPOWMCTBO C UHTepBasioM B errorAttrInterval
mMuicekyHs, (o ymomuanvro - 2000) mexzay MONbITKAMA W 3BYKOBOM CUTHajM3aLyen,
perynvpyemoii beepError (mo ymonuanuto - true). Ilpy ycremHoM nepemnofk/i0ueHuH porpamma
TIPO/I0/DKaeT CBOKO paboTy ¢ Mecta OMOKMPOBKU. B ciiyuae Heyzauu - Bo3HUKaeT Exception.
3ByKOBasi CUTHa/M3allysl TI03BOJISIET TI0 TOHY OMpeJe/IUTb THUIl OTK/IOUeHHOTO YCTPONCTBa
(ABUraTenu - BbICOKUM TOH, JATUMKU - HU3KUW), 1 TI0 KOJTMYeCTBY CUTHAJIOB - HoMep TopTa (0T 1 fo
4 cUrHaoB).
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HepnocraTkom Takoro noaxopa sisiisietcsi pMKCMpoBaHUe THIIA YCTPOMCTBA Ha MOPTY, K KOTOPOMY
OHO OJHAK/BI ObLIO MOAK/IIOUEHO. [[pyrMU C/I0BaMH, MEPEroAK/IoueHre K OHOMY M TOMY-JKe
TIOPTY BO3MOKHO TOJIKO [/l YCTPOWMCTB OJHOTO TUMAa. B HEKOTOphIX cC/lyyasix 5TO MellaeT
KOPPEKTHOMY (YHKI[MOHHPOBaHUIO TIporpamMM. Hampumep, B Tipumepe portview.pp OMOTHOTEKH
Tipe/iCTaB/eHa peasv3aliysi aHajau3aropa TMOPTOB KOHTpoJulepa. AHanU3aTop [O/DKeH KOPPEKTHO
paboTaTh TpU JUHAMUYECKHX OTK/IIOUEHUSX W TOJKIIOUEHUsX JIIOOBIX YCTPOWCTB K JHOOBIM
noptam. B Gecriepe6oiiHOM pe>kriMe 3TO HEBO3MOYKHO Peasi30BaTh.

B npumepe portview.pp IpeZicTaB/ieH alropyuTM OTK/II0UeHusi Oecriepe60iHOTO pexrma:

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

2. 3ak/roueHHre Kojia MporpamMmbl B 00pabOTUMK MCKTFOUUTETBHON CUTYaluu /Jisi OJIOKUpOBAHUS
peakiyu Ha obpalljeHre K OTK/IFOUeHHbIM YCTPOHCTBaMMU.

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

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

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

Crour o0OpaTuTh BHHMaHHe, UTO TIPH OTK/IIOUEHHHM OecriepeOOMHOr0 pe)KuMa HEBO3MOYKHO
KOPPEKTHOe HCTO/b30BaHue (DYHKIIMOHA/IBHOTO crocoba gocTyra K oObeKkTaM yCTpoHcTB. B
C/IeIyIOIIMX BepCHsiX OMOIMOTEKH TIAaHUPYETCs Co3/jaHKe Ooiee MPOCTOr0 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 IIBETOMHAWKATOPOB TMPOM3BOAUTCS (3a
peKUM HCK/IF0OUeHHeM) C UCMO/Ib30BaHHEM BHPTyalbHbIX (DalijioB B (pailioBoil cucteme sysfs,
KOTOpBbIe, B CBOIO OUepe/ib, 00CTY)KUBAIOTCS [paliBepaMy COOTBETCTBYIOIIUX YCTPOUCTB. CITHIIKOM
YyacToe UTeHWe WU 3aliCh B 3T (haliibl MOXKeT BbI3BaTb HEKOPPEKTHYIO PabOTy /paiiBepoB M, Kak
C/ieicTBUe, 3aMefiieHde paboThl, OTKa3 B JOCTyle K YCTPOWCTBaM WM Jake 3aBHCaHUe
KoHTposiiepa. IloatoMmy B OuOMMOTEKe TIpeJyCMOTPeHbl OT/e/bHble TaliMayThl Ha UTeHHe
(mepemenHas getlnterval) u 3amuch AaHHbIX (epeMeHHast setlnterval). TTo yMo/muaHUIO OHU paBHBI
COOTBETCTBeHHO 5 W 10 MW/UTHCEKYHZ, HO MOTYT OBITh yBenMueHbl KakK I00aibHO, TaK U
VH/IMBU/ya/IbHO [/l K&XK/J0T0 K/lacca Wiv oObeKTa.

[TepBbIM TIpU3HAKOM HEAOCTAaTOUHOCTH UCIIO/b3YeMbIX TalMayTOB MOXeT CIAYXKUTh Ipoliecc
systemd_udevd, KOTOpbIi HauWHaeT HCMOMb30BaTh Oosiee 10% mMpOLIECCOPHOTO BpPEMEHU U He
yMeHbIIIaeT CBOIO 3arpy’>KeHHOCTh 10 OKOHYaHUU PabOThI MPOrpaMMbI (TIPOBEPSieTCsl YTUIMTOU top
B ssh-ceccun). B 3TOM Cjiyuae TPOTpaMMHUCTY PEKOMEH[yeTCs HauaTb pellaTh BO3HUKIIYIO
npobsieMy TyTeM Tiepe3arpy3kd poboTra u HeOonmbIIOro yBesmueHWs (Ha 5-10 MWITMCEKYH[)
niepeMeHHbIX setlnterval u getlnterval B camoM Hauasne mporpammebl, [0 Bbi3oBa (yHKIMM ev3init.
Eciu npobsiema coOXpaHUTCsl, C/ielyeT TIOBTOPUTD YKa3aHHbIE JIeHCTBUSI.

Il71s1 yCKOpeHUs BBITIOJIHEHUS Orepalyii Ha poboTe, MOXKHO OOHY/IUTh TalMayThbl TIepe; BHI30BOM
ev3init(). Paccmorpum mipumep. TIporpamma tout.pp B OeCKOHEUHOM I[UK/€ CUMTHIBAET 3HAUEHHE
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OTPa)KeHHOTO CBeTa C JaTyMKa I[BeTa U IMepUOJUUYeCKU BHIBOAWUT KOJMUECTBO WTepalvi LUK/a B
CEeKYHTY.

IIporpamma IIpumep BbIBOJA IIpumep BbIBOJA NMPOrpaMMbI

IpOrpaMMel Npu NnpHu TaiiMayTe Ha UTeHUe B

Hy/IeBbIX TaMayTax | 5MC M TakMayTe Ha 3aluch B
10mc.
{ 1128 156
JemMmoHcTpauna aencTeus 1313 170
TaimayToB (tout.pp) 1285 169
} 1125 164
{$i 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

W3 Tabmumbl MOXXHO YBH/ETh, UTO TPH HYJEBBIX TaiiMayTax CKOPOCTb PabOThI TPOrPaMMBI
NIPYMEPHO B 7 pa3 Bblllle, YeM MU TaliMayTax 110 YMO/IUaHHIO.

CpepcTBa npeo6pa3oBaHUA TUMNOB.

Hauunast ¢ Bepcun 0.2.5 6ubnvoTeka MO3BO/sieT MaHUITY/IMPOBaTb HAabOOpOM TCeBAOTHIIOB (rr-
TinoB). OmpeesieHbl MpaBUIa WX rpeoOpa3oBaHus, pa3paboTaHbl (QYHKIMM TpeoOpa3oBaHUs U
(yHKUMU orpe/iesieHHs] COOTBETCTBHUSI THUIIOB, TIpPUYEM B KaueCTBe apryMeHTOB (DyHKLUN MOTYT
¢urypupoBatb OONBIIMHCTBO 0a30BbIX THIOB, BapyaHTHBIM Tum (Variant) ¥ TWM 371eMeHTa
koHcTaHTHOro MaccuBa (TVarRec). CpeactBa rmpeobpa3oBaHHS THUIIOB COCPeJOTOUEHBI B
00s13aTesTbHOM /17151 TIOAK/TIOUeHHsT MOZIy/ie Uev3 U TI09TOMY BCer/ia JOCTYITHBI B IT-TIpOrpamMMe.

O6s1acTh IPUMEHEeHHUs IT-TUTIOB /I0CTaTOYHO IIMPOKAa. JTO 00pabOTKa KOHCTAaHTHBIX MaCCHBOB B
npotiefypax ¥ (YyHKLUMsAX, rpeobpa3oBaHMsi U3 CTPOK B 4YMCAa U 0OOpaTHO, YTOUHEHUs THUIIOB
pe3y/bTaToB, BO3BpalllaeMbiX (YHKUMSMM ¥ MeTOAAaMH DPa3/MuHbIX K/IaCCOB OHMOMHMOTEKH,
obecrieyeHre KOPPEKTHOCTU BbIUMC/IEHUS] apUPMeTHUeCKUX BbIDAKEHUN U T. .

HmeHoBaHUe Ha3BaHue rr-tumna Tun pansabix FreePascal,
COOTBETCTBYIOLIUH YT-THITY

LlenouncieHHbIN TInt Int64
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HmenoBaHue Ha3eBaHue rr-tumna Tun pannabix FreePascal,
COOTBETCTBYIOLIUH I'T-TUILY

BelilecTBeHHbI! TReal Double

CTpOKOBBIN TStr AnsiString

Jloruueckuit TBool Boolean

OOBekT TObject TObject

Knacc TClass TClass

Ykazaresnb TPointer Pointer

RR-Tunbl onpeziesnsitoTcsi KaK CaMOCTOsITe/IbHbIE TUIbI JaHHBIX, UX Ha3BaHUe TakKe MPUCYTCTBYeT
BO Bcex GYHKIMSAX oOrpejesneHUss W Tpeobpa3oBaHusi TICeBAOTWIOB. Hampumep, ¢yHKIus
npeoOpa3oBanus B -t TReal Ha3biBaeTcs toReal, a QpyHKUuSs, onpeensitoLas, IBASETCS JIA ee
apryMmeHT 3HaueHueM IT-Tuna TReal, Ha3biBaeTcs isReal.

PaccmoTpuM npaBusia ipeoOpa3oBaHUsI TICEBAOTUTIOB APYT B /IpyTa:

1. /Txo00i nCeBJOTUII MOKET OBITH MPeodpa3oBaH B /K000 MCEBAOTHIL.
Hanpumep, cTpoka MoXeT ObITh peoOpa3oBaHa B BellleCTBEHHOE 3HaueHHe BHE 3aBUCUMOCTH OT ee
COZIEP)KUMOT 0, JTF000Y 00BEKT - B JIOTHUECKOE 3HAUEHHE, YKa3aTeslb - B K/IacC U T. [I.

2. IIpeoopa3oanue B TInt
2.1. VI3 11eJ10YMC/IEHHOTO - 0e3 U3MeHeHHH
2.2. 13 BellleCTBEHHOTO - C OKPYT/IEHUEM
2.3. U3 cTpoku, B BU/le JIF0OOTO UKC/Ia - B 3TO UKC/IO, B C/Ty4ae BeIeCTBEHHOTO - C OKPYIJIeHUeM
(Round)
2.4. 13 cTpOKH, BCe OCTa/IbHOE - B HYJIb
2.5. U3 noruueckoro, true - B eAnHMULLY, false - B Hy/b
2.6. 13 oObeKTa, CylIeCTBYIOIUIA - B eIUHMULIY, Nil - B HY/Tb
2.7. VI3 Knacca - Cy1eCTBYIOLIMI - B eAUHULLY, Nil - B HY/b
2.8. N3 yka3aress - UhC/I0BbIM 3HAKOBbIM 3HAUEHUEM.
2.9. Bo Bcex ocTasbHbIX C1ydyasx - B HY/b

3. Ilpeoopa3zoBanue B TReal
3.1. /3 11e/1I04MCTIEHHOTO - C flobaBieHreM IpoOHOM YacTH
3.2. VI3 BelljeCTBEHHOTO - 6€3 U3MeHeHU!
3.3. U3 cTpok#, B BUjie 10O0r0 Unca - B 3TO UUCIIO0
3.4. 13 cTpokH, Bce ocTtasbHOe - B 0.0
3.5. 13 noruueckoro, true - B 1.0, false - B 0.0
3.6. 13 obwekTa, cymjecTByromuii - B 1.0, nil - 8 0.0
3.7. W3 knacca - cyuectBytoiuii - B 1.0, nil - B 0.0
3.8. V13 yKa3are/is - UMC/IOBbIM 3HAKOBbIM 3HAUEHUEM.
3.9. Bo Bcex ocranbHbIX cnyvasx - B 0.0

4. Ilpeodpa3oBanue B TStr
4.1. VI3 11e/I0UMCIEHHOTO - U3 YUCJIa B CTPOKY, ZeCITUUHBIN (popmar
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4.2. VI3 BelleCTBEHHOTO - M3 UMCJIa B CTPOKY, 0 6 3HAKOB I0C/Ie JeCATUYHON TOUKU
4.3. VI3 cTpoku 6e3 nu3MeHeHUH

4.4. 13 nornueckoro - B "TRUE' umu 'FALSE'

4.5. 13 o6beKTa, CyIiecTBYIOIIMI - B UMSI K/lacca, nil - B MycTyr0 CTPOKy

4.6. VI3 Knacca, CyliecTBYOIIMM - B UM K/1acca, Nil - B MycTyr0 CTPOKY

4.7. VI3 yKasareJisi, YUC/I0BbIM 3HAKOBbIM 3HAaU€HUEM B CTPOKY.

4.8. Bo BCcex OCTa/IbHBIX C/y4Yasix - B MYCTYIO CTPOKY

5. IIpeoopa3zoBanue B TBool
5.1. 13 nienouncnenHoro, 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. VI3 cTpoKH, BCe OCTa/bHOe - B true
5.6. 13 noruueckoro, 0e3 u3sMeHeHui
5.7. I3 oObeKTa, CymecTBYHOLHA - B true, nil - B false
5.8. M3 kiacca, cyIrecTByIOIHi - B true, nil - B false
5.9. U3 yka3zarens, 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. 3 ykazaress, IpsiMbIM ITpeoOpa30BaHreM, ec/id OHO Ba/IMJHO, MHaue - nil
6.2. Bo Bcex ocranbHbIX ciyvasx — TPointer — TObject

7. IIpeoopa3oBanue B TClass
7.1. 3 oOBekTa, B Kj1acC 00beKTa
7.2. N3 kiacca, 6e3 u3MeHeHUH
7.3. Bo Bcex ocTa/ibHBIX C/lydasix - Hy/leBoe 3HaueHue B nil, HeHyeBoe - B TObject

8. IIpeoopazoBanue B TPointer
8.1. 13 LesiounciieHHOTo, TIPSIMBIM TTpeoOpa3oBaHreM
8.2. 3 obbeKTa, IpsIMbIM TIpeobpa3oBaHUEM
8.3. 13 knacca, mpsiMbIM MipeoOpa3oBaHUEM
8.3. U3 yka3zaress, 6e3 U3MeHeHUH.
8.4. U3 ocranbhbIX THIOB — TInt — TPointer
8.5. M3 ykazarens - 6e3 U3MeHeHH.
8.6. Bo Bcex ocTasbHBIX C/Tyyasx - B nil

dyHKIMU peodpa3oBaHusA I'T-THIIOB

function toInt(arg): TInt; [TpeobOpa3yet aprymeHr arg B rr-tun TInt
function toReal(arg):TReal; [Tpeobpa3yet aprymenT arg B rr-tum TReal
function toStr(arg):TStr; [Tpeobpasyet aprymeHT arg B rr-tur TStr
function toBool(arg): TBool,; [Tpeobpa3yet aprymenT arg B 1r-tun TBool
function toObject(arg):TObject; |ITpeoGpa3yeT aprymenT arg B rr-tum TObject
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function toClass(arg):TClass; [TpeoGpa3yet aprymenT arg B rr-tun TClass

function toPointer(arg):TPointer; |I[Ipeobpa3yet aprymeHT arg B rr-tur TPointer

DyHKIMY onpe/ie/IeHUsl I'T-TUII0B

function isInt(arg):boolean; Bo3Bpaiiaer true, ecii aprymeHT arg umeert rr-tun TInt
function isReal(arg):boolean; Bos3Bpaiiiaer true, ecsi aprymeHT arg umeet rr-turl TReal
function isStr(arg):boolean; Bo3Bpaiiiaet true, ecii apryMeHT arg uMmeer rr-tur TStr
function isBool(arg):boolean; Bo3Bpaiiaer true, ecii aprymeHT arg uMmeert rr-turn TBool

function isObject(arg):boolean; | Bo3Bparaer true, ecu aprymeHT arg umeet rr-tun TObject

function isClass(arg):boolean; BosBpariaer true, ecnu aprymeHr arg umeet rr-tun TClass

function isPointer(arg):boolean; | Bo3Bpaiiaer true, ecnu aprymeHT arg uMeet rr-tun TPointer

Paccmotpum nipumep:

OYHKLUUSA apuPMETUYECKOr0 CYMMUMPOBAHWA BCEX MepefaHHbIX napameTpoB
M BO3BpaT MOJlyYEHHOTO pe3yfnbTaTa B BUAE CTPOKM C KOMMeHTapusmu (rrTypel.pp)

}
{$mode objfpc}
uses uev3;

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.

Pesynbrar BbINOMHEHUs MporpaMMel - gpasza "Cymma 7 craraeMbix paBHa 8.9". [1pu BbITIOJTHEHUH
GyHKIIMM Ssum, B COOTBeTCTBMM C TIpaBUIaMU MpeoOpa3oBaHUs IT-TUTIOB, 3HaueHue 1
nipeoOpa3yercs B 1.0, 2.3 - ocraercs 6e3 M3MeHeHHH, true - rpeobpa3syercsi B 1.0, false - B 0.0,
'hello’ - B 0.0, '4.6' - B 4.6, nil - B 0.0. [Tonyuennas cymma 1.0+2.3+1.0+0.0+0.0+4.6+0.0 paBHa 8.9.

CpeacTtBa napansiesibHOro UCNoJ/IHeHUs Koaa.

B 6ubnroTeke U3Ha4aIbHO UMEIOTCS 37IeMEHThI Mapasijie/in3Ma, B BH/le aCHHXPOHHOTO YIIPaB/IeHUS
JBUTATe/IsIMU, TIPOUrPbIBaHUS ayArodaiiioB U CHHTe3a peur. Yka3aHHble BO3MOYKHOCTU BCTPOEHHI B
00beKThl OMOMMOTEKH YW He KOHTPOMPYIOTCS TPUK/IAZHBIM TporpaMMucToM. OfHaKo, HauMHast C
Bepcuu 0.2.5, 6MbO/MMOTeKa MO/AEeP>KUBAET BO3MOKHOCTD Tapasljie/IbHOTO MCTIOJTHEHUSI OTJe/IbHBIX
TpoLelyP U MeTOJOB KJ/acCOB, mepeZaBas MPUKIAJHOMY T[POrPaMMHUCTY BCe yIIpaB/ieHue
rapa/iie/lbHbIM ~ KOZIoM.  [IoTo/THUTeNIbHO — 0becriedeHa TOTOKOOE30TacHOCTh  BCeX OOBEKTOB
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O6ubmioTeky, pa3paboTaHbl IIPOCTbIe CpeACTBA CHHXpOHHU3auuu. CpezacTBa Tapasiie/ibHOTO
WCTIOJTHEHUS KoJla cocpeioToueHbl B Moayiie rubiroParallel.

BubIMOTeKa COZIEPXKUT [JOCTAaTOYHO TIPOCTbIE CPeJCTBA Tapajule/Ii3aljid, OJHAKO [/ KX
5((GEeKTUBHOTO MpPUMEHEHUs TPOrPaMMMCT JO/DKEH BIafeTh OCHOBHBIMM  KOHLIEIILUSMU
napasie/IbHOro0 MporpaMMUpoBaHus. HOBUUKAM PEKOMEH/YI0 HayaTb M3ydyeHHe JAHHOIO BOIpOCa
C MOHATUI MHOTOIIOTOYHOCTH' U MBIOTEKCa’.

[MapaniesibHOe HWCTIONHEHHEe MOKeT ObITb BOCTpeOOBaHO MPU HEOOXOAWMOCTH OFHOBPEMEHHOTO
BBITIOJIHEHUSI HECKOJIbKUX 3a/lay, HalmpuMep: MaHUIY/SILUMA C MOTOpPaMH, CYMTBIBAHUSI 3HAu€HUH
JIaTYMKOB, obecrieueHUs] BBIBOZA HAa KPaH, BBITIOTHEHUS CJIOXKHBIX MaTeMaTHYeCKMX pacueToB U
T. . CyieiyeT IOHUMaTh, UTO Tlapaljie/IbHOe UCIIO/THEHWE He YCKOPUT paboTy MporpamMmbl, Tak Kak
EV3 copepxuT Bcero oavH MUKporpoueccop. IIpeuMyliiecTBoM MapasuieibHOTO HWCIIOTHEHUs
SABJISIETC BO3MOXXHOCTb OTZE/NUTh JAPYr OT JApyra He3aBUCUMble YUaCTKHA KOZAQ, B OTZJe/IbHbIX
CJIy4yasix CUHXPOHU3UPYS UX BBITIOJTHEHYE.

[ToAroToBKa K Mapasuie/ibLHOMY UCIIOJTHEHUIO HAUMHAETCSI C CO3JaHus TIapaslieIbHOM TpoLieyphl. B
Mozysne rubiroParallel oripesenens! 8 focTynHbBIX THUTIOB MapasiebHBIX MPOLIEIYP.

1. TIponiegypa 6e3 mapamMeTpoB:
TParallelProcVO=procedure();

2-6. [1poueaypsl C KOMMYECTBOM BapUAHTHBIX MapaMeTpoB OT 1 mo 5. Tum variant npuMeHsieTcs AJis
obecrieueHrs] BO3MOKHOCTH Ti€peJjaudl B TIPOLIeAYPY 3HAUeHWH OOJBLIIMHCTBA MPOCTBIX THIIOB
JOaHHBIX:
TParallelProcVi=procedure(vil:variant);
TParallelProcV2=procedure(vl,v2:variant);
TParallelProcV3=procedure(vl,v2,v3:variant);
TParallelProcV4=procedure(vl,v2,v3,v4:variant);
TParallelProcV5=procedure(vl,v2,v3,v4,v5:variant);

7. Tlpouenypa C KOHCTaHTHBIM MAacCHBOM B KaueCTBe MapaMeTpa. B omiume oT Tuna variant,
3/IeMeHTaMU KOHCTAHTHOTO MacCHBa MOTYT OBITh yKa3aTenu, 0ObeKTHI M Jjake Kiacchl. [lepesaua
yKa3zaTteneli M OOBEKTOB 00ecIrieuMBaeT BO3MOXXHOCTH /JIBYCTODOHHEH KOMMYHHMKALUM MEXIY

rapasijie/IbHO UCIIO/HAEMbBIMHU y4aCcTKaMH Kofia.
TParallelProcVA=procedure(VA: array of const);

8. Metog oObekTa C KOHCTAaHTHBIM MacCHBOM B KauecTBe Mapamerpa. I1o BO3MOXKHOCTSIM

[IOJIHOCTBIO WIeHTUYeH Ipe/blAyLeMy BapyuaHTy.
TParallelMethod=procedure(VA: array of const) of object;

[Tocne omnpeseneHyst Mapa/ule/IbHON MPOLIEAYPHI, €e CAeAyeT 3alyCTUTh C TIOMOILBIO POy PhbI

parallel, koTopas Takxe ornpeZiesieHa B 8 BapyaHTax:
function parallel(proc:TParallelProcVe):dword;
function parallel(proc:TParallelProcVl; Vi:variant):dword;
function parallel(proc:TParallelProcV2; V1,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;

1 https://ru.wikipedia.org/wiki/MHOrOIOTOYHOCTE
2 https://ru.wikipedia.org/wiki/MbrOTeKC
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B kauectBe mepBoro napameTpa B parallel mepesaeTcs yka3zaresib Ha mapasiesibHYIO TPOLEAYPY.
[Mocnenyroiye MapamMeTpbl 3aBUCAT OT TWUMA TapasuiebHOW mporenyphl. Parallel 3amyckaer
Tiapa’uie/ibHYH0 TPOLielypy ¥ Bo3BpalllaeT UeHTU(UKATOP Tlapasie/lbHOM 3ajaui.

C nonyueHHbIM WAEHTU(PUKATOPOM MOYKHO MPOU3BOJUTH /1Ba J€MCTBUS:

1. OxkuaTh 3aBepiiieHUs Mapasiie/ibHOM MpoLielyphl C ToMoIlbio parallelWait:
procedure parallelwait(id:dword);

2. ABapuifHO 3aBepILXTh Nlapasuie/bHYI0 MpoLieaypy € oMoiibio parallelStop:
procedure parallelStop(id:dword);

Cnenyer TMOHMMarh, 4YTO aBapyiHOe 3aBepllieHue TIpejriojaraeT OCTAaHOBKY Iapasse/ibHOU
TIpoLieAlypPbl BHE 3aBUCUMOCTH OT TPOU3BOAUMBIX €0 B TEKYIUd MOMEHT [IeHiCTBUIM U T03TOMY
MOXKeT TIPUBECTH K pa3HO0Opa3HbIM TpobieMam, OT yTeueK TaMsTH, [0 3aBUCAHUs TPOTPAMMBI.
[TosToMy He ciiegyeT ucnosib3oBaTh parallelStop 6e3 kpaiiHeil Heo0XoAUMOCTH.

ITo 3aBepieHNI0 pPabOTHI TPOTPAMMBI, BCe MapaJjiie/ibHble MPOLeAYPhl TAK)Ke 3aBepIIaroTCs.

CUHXPOHU3aIMs Tapa/ie/IbHO UCIIOHSIOIMXCS  TIpoLieyp ApPyr C APYyroM W C OCHOBHOMU
MPOrPaMMOM  MOXKET ~BBITIO/IHATBCSI C TIOMOIINBIO JIBYyX BUJIOB MBIOTEKCOB (OZJHOMECTHBIX
cemacdopoB):

1. BcTpoeHHbIe MBIOTEKCHI.

Kaxp1ii 00beKT 6MO/IMOTeKN COIepP>KUT 6 3apaHee MHULIMATM3UPOBAHHBIX MbIOTEKCOB, C HOMepamMH
ot 0 1o 5.

Metoy, lock mbiTaeTcsi 3aXBaTUTh MbIOTEKC ¢ HOMepoM ID. Ecnu MbIHOTEKC y)Ke 3axBaueH JIPYTUM

TIOTOKOM, TO TEKYII[UI UCIIO/THSIEMBIM TTOTOK G/IOKMPYEeTCS BIUIOTh /10 0CBOOOK/IEHUSI MBIOTEKCA.
procedure TEv3.lock(ID:integer=0);

Metoz unlock ocBoOOkIaeT paHee 3axBaueHHBIN TEKYIIMM MOTOKOM MbIOTeKC ¢ Homepom ID. He

cieiyeT 0CBOOOXKaTh MBIOTEKC 0e3 IpeJjBapyUTe/IbHOTO 3aXBaTa, 3TO MPUBEJET K OLIHOKe.
procedure TEv3.unlock(ID:integer=0);

Metop tryLock mbiTaeTcsi 3axBaTuTh MbIOTeKC ¢ HOMepoM ID. Ec/ii MbIOTEKC yke 3axBaueH
apyruMm 1iotokoM, To tryLock Bo3Bpawjaer false. Ecnm 3axBar mpomen ycremHo, tryLock

BO3BpalLjaer true.
function TEv3.tryLock(ID:integer=0):boolean;

2. MbIOTeKChl, CAMOCTOSAITe/ILHO ompe/ie/isieMble IPOrPaMMHCTOM.
Mertoy, initMutex NpoW3BOJUT UHULIMAIU3ALMIO TlepeJaHHOr0 MbIOTeKCa. JTa ornepalusi Jo/DKHA

ObITh BhIMosHeHa JIO M0ObIX APYTUX OTeparjiil C MBIOTEKCOM.
procedure TEv3.initMutex(var Mutex:TEv3Mutex);

Metos doneMutex TNpOW3BOAUT YHUUTOXKEHHE TEPeJaHHOr0 MbIOTeKCca. JTa orepanysi A0JDKHA
ObITH BBITIOJTHEHA HaJ, OCBOOOXKIEHHBIM WM He3axXBaueHHBIM MBIOTEKCOM. Ilocie Hee HHMKakue

orepalyy HaJi MbIOTEKCOM HEeBO3MOXKHbI, KPOMe er0 MOBTOPHOM MHULIMA/IA3aL|H.
procedure doneMutex(var Mutex:TEv3Mutex);

OcTasbHble MeTO/[bl aHAJIOTUYHBI MeTo/laM PabO0ThI CO BCTPOEHHBIMU MBIOTEKCAMHU.
procedure TEv3.lock(var Mutex:TEv3Mutex);
procedure TEv3.unlock(var Mutex:TEv3Mutex);
function TEv3.tryLock(var Mutex:TEv3Mutex):boolean;

Hwxke npuBefieHbl IIpUMephbl MCIIONb30BaHUS MapasvleNbHbIX mpouenyp. [ NoOHMMaHUS

COJIEP>)KUMOT0O TIPUMEPOB, PEKOMEH/YeTCsl TpeABapUTeNbHO W3yUWTh Taparpad, OIMUChIBAFOLIHI
pabory ¢ gucrieem EV3.
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IIpumep 1:
{

MpumMep napannenbHOro ucnosHeHus npoueayp (paril.pp).
Mporpamma 3anyckaeT 4 napannesbHblX Npoueaypsl,
3anoNHauWMX 3KpaH EV3 BepTuKasbHOW M FOPU3OHTas/IbHO
WITPUXOBKOI, 3aTemM B OCHOBHOM MOTOKe OTbIrpbiBaeT
CTapTOBYl Menoau, OXuaaeT 3aBepllieHus

napansiefnibHbIX Mpoueayp W OThirpbiBaeT 3aBeplianlyto
Menoguio.

3

{$mode objfpc}

uses uev3, rubiroSound, rubiroScreen, rubiroParallel;

procedure 1lr_draw(12r:variant);
var i:integer;
begin
for i:=1 to 45 do
if 12r then ev3Screen.line(i*3,0,i*3,128).show
else ev3Screen.line(178-i*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,i*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);
ev3dsound.beep(signal2);
parallelwait(pl);
parallelwait(pr);
parallelwait(pu);
parallelwait(pd);
ev3dsound.beep(signall);
end.

IIpumep 2:
{

Mpumep nNapannenbHOro UCNOAHeHMs npoueayp (par2.pp).

Mpn oTnagke anropuTMoB 4acTo TpebyeTCcs KOHTPOIMpPOBaThb

B peaslbHOM BpEeMeHU 3Ha4yeHUa pasiM4yHbIX OaTHUKOB.

NapannensHasa npouegypa p_show BbBOAUT 3HayeHue

YPOBHA OTpPaXeHHOro cBeTa faduKa uBeTa B YKa3aHHYyw no3uuuio

Ha 9KpaHe EV3, nepuogumyeckm ero obHoBnsA. Mporpavma

ncnonb3yeT OAHOBPEMEHHO ABe TakKux npoueayps, AAA NepBoro M BTOPOro
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JaT4ynKoB LBeTa.

3
{$mode objfpc}
uses uev3, rubiroScreen, rubiroSensors, rubiroParallel;
{
B napannenbHyi npouefypy nepegawTtca 4 napaveTpa: KOOpAMHATH 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
// 3anonHsaem foKasbHble NepemMeHHble M3 COAEepPXMMOro KOHCTAHTHOMO MaccuBa
x:=toInt(args[0]); y:=toInt(args[1]);
c:=ev3Color(args[2]); stop:=toPointer(args[3]);
{
YcTaHaBnnBaem B 6Genblii LBET KapaHjaw W KUCTb Ana 6yayuwei
O4YMCTKM obnacTum BbiBOA4A 3Ha4YeHUS faTuunka

ev3Screen.brushSolid.brushwhite.penwhite;
BbiNO/IHAEM LMK/, MOKa OCHOBHasi Mporpamma He YCTaHOBMWT
CTOM-MEPEMEHHYI0 B UCTUHY

while not stop” do begin
ref:=c.reflect;
{
CTupaem cTapoe 3HayeHue gaTyuka W BbIBOAMM HOBOE, NpeaBapuTenbHO
3axBaTuB MblTeKCc. Ecnu He ucnonb3oBaTb MbOTEKC, TO Apyras
napannensHas npouegypa MOXeT BblBECTU COAEpPXMMOe XOncTa
BO Bpems ero OGHOBNEHUs TeKyleh npoueaypon, 4To npuBegeTt
K MepuaHuw 3KpaHa.

ev3. lock;
// Ounwaem 3KpaH B 06/1acTu BbiBO4A CTaporo 3Ha4YeHus gaTtuuka
with ev3screen.boundText(x,y,s) do
ev3screen.rectangle(left, top, right, bottom);
s:=toStr(ref);
// BbBOAMM HOBOE 3ayeHue gaTtyuKa
ev3screen.print(x,y,s).show;
ev3.unlock;
end;
{
No 3aBepweHuio paboThl ouyuwaem 3KpaH B o06nacTu BbiBOAA
napannenbHoii npouenyps

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.
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Mopaynb anropntmoB

Haumnnas ¢ Bepcun 0.2.6 B 6ubmmorteky RubiRobotLib Bk/toueH Mopysb MOJI€3HBIX aJrOPUTMOB
rubiroAlgo. B Tekyiieli Bepcuu rubiroAlgo comepsKuT Tpolieyphl, CBsi3aHHbIe C HCII0/Ib30BaHUEM
TMPOCKOTIa B OpraHu3al[iu TIOBOPOTOB U TIPSIMOJMHENWHOM JABWwKeHuu. Kakias rmpoieaypa
TipeZiBapsieTCsl MOJPOOHBIM OMKMCaHHWeM ee BO3MO)KHOCTel HerloCpeJCTBEHHO B HMCXOZHOM TeKCTe
MOJIyJIs1, [IO3TOMY 371eCh Oy/yT MPUBE/IeHbI TOJTBKO UMeHa M KpaTKoe OTMCaHUe MPOLeAypP.

TurnGyroWheel — uHTe/n/1€KTyanbHBINM TOBOPOT C UCMOIb30BaHUEM OJHOTO MOTOPA U TMPOCKOTIA.
Mo)XeT MCIT0/Ib30BaThCsl, HalpuMep, B poboTax Ha 0a3ze "MSTUMHUHYTKH" [Ji TIOBOPOTa BOKPYT
opgHoro kKomeca. Ilpouenypa mpu crapre crmoco0OHa OIeHMBATh KOPPEKTHOCTh TIOBOPOTa M
peBepcypoBaTh [JBWKEHVWE MOTOpa, eC/IM 3a/laHHble MapaMeTpbl 3aCTaB/sIOT ee yAansaTbCs OT
L[e/1IeBOro ymia. /[l TOBbIIeHUS TOYHOCTU TO3MLMOHUPOBAHUA MOXKET CHWXKAaTb CKOPOCTb
TIOBOPOTA, MPUO/MIKAsICh K LIeJIeBOMY YTy, UCIIO/b3Ysl TIPOTIOPLIMOHABHBIN PerymsTop.

TurnGyroAxis — WHTe//IeKTya/bHbI TTOBOPOT C MCIO/Ib30BaHWEM JBYX MOTOPOB U TMPOCKOIIA.
Mo’KeT UCI0/Ib30BaThCsl, HAaPUMep, B poboTax Ha 6a3e "MSTUMUHYTKU'" /11 TOBOPOTA BOKPYT OCH
pob6ora. TIporenypa Bcerjja obecrieurBaeT KOPPEKTHBIM TIOBOPOT C TPUOMMKEHHEM K I[eIEBOMY
yray. i MOBBILIEHUS TOYHOCTU IIO3ULMOHMPOBAaHUS MOXKeT CHWKarTb CKOpPOCTb II0BOPOTA,
TIPUOJTIKAsICh K 1IeJIeBOMY YIUTY, UCIT0/Tb3Ys TIPOTOPLIMOHABHBIN PerymsTop.

RunGyroDirectDistance — obecrieurBaeT MpsMOIMHENHOe JBWKEHHe Ha 3aJJaHHOe pPacCTOosTHUE C
WCITO0/Ib30BaHUEeM TMPOCKONA M JByX MOTOpPOB. Bo3BpaT Ha MCXOZHOe HampaB/eHHe, B CJyuae
TIPUHYAWUTEIEHOTO WM CIYy4alHOTO CMeLleHHs], TIPOU3BOAUTCS C TOMOILBI0 TPOTOPLIMOHATBHOTO
peryssrtopa.

RunGyroDirectDistanceForParallel — 1o cBouM  BO3MOXHOCTSM  3KBHBajieHTHA
RunGyroDirectDistance, ofHak0O MOTHOCTbIO MOATOTOB/IEHA /il Tlapasule/IbHOTO BbI30BA U MOXKET
CJTY>KUTh TIPUMEPOM TIOATOTOBKHU Tapasule/ibHbIX TIporieyp. B ciiyuae HeOOXOAMMOCTH MOXKET OBbITh
BbI3BaHa U B M0OC/Ie[JOBaTe/IbHOM KOJI€.

RunGyroDirectToBlackLine — ob6ecrieuriBaeT NpsiMO/MHEMHOe ABW)KEHHE C MCII0/Ib30BaHHEM
TMPOCKOIA U IByX MOTOPOB /10 YepHOU TMHUU, OTIpe/iesisieMOU OIHUM WU ABYMSI JATUMKaMU LiBeTa/
cBera. Bo3Bpar Ha UCXO[HOe HaripaBjieHWe, B C/ydae TPUHYAUTENbHOTO WM C/IyyaliHOTO
CMellleHus1, TPOU3BOIUTCS C TIOMOILI[BIO TTPOTIOPLIMOHA/IEHOTO peryJsisitopa.

doRunGyro - yHuBepcajibHasi Mpolieypa MNPSMOJMHENHOTO [ABWKEHHS C HCIOb30BaHuEeM
TMPOCKOIIA U IBYX MOTOPOB. XapaKTepu3yeTcsi CTOM-(PyHKI[Hel, KoTopasi Ao/KHa ObITh repefjaHa B
KauecTBe rapamMeTpa U orpeie/isieT MOMEHT 3aBepIlieHUs] TIPSMOJIMHeHHOTo ABKeHus. T1porjeaypbl
RunGyroDirectDistance, RunGyroDirectDistanceForParallel u RunGyroDirectToBlackLine B
KOHEYHOM uTore Bbi3biBatoT doRunGyro.

IIpumep:
{

Mpumep uMcnonb3oBaHUs moayns anroputmoB (algol.pp).
TpebyeTcs pob6OT-NATUMUHYTKA, AAaT4YMK FUpOCKONa W cpefHuin moTop.

Po60T 3amnyckaeT napasfesibHylo npoueaypy NpsAMOIMHERHOrO ABUXEHUS C MOMOLbio
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rmpockona. Bo Bpemsi BbiMO/IHEHWS Mapas/ie/ibHOro ABWXEHWUs 3anycKalTcs [gBa
nocnefoBaTesflbHbIX BpalleHUss CpefHEero MoTopa B MPOTUBOMOJSIOXHLIE CTOPOHbI.

Mo OKOHYaHUW MnocfiefoBaTeENbHbIX AENCTBUIA POGOT AOXMAAETCSA 3aBepWeHUs
napannenbHoin npoueaypbl, NpPoUrpeiBaeT Heb6OsblYI MENoAUI U 3aBepwaeT MporpamMmy .

}
{$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):

{$mode objfpc}

uses uevs;

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):

}
{$mode objfpc}
uses uev3, 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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{$mode objfpc}

uses uev3, rubiroButtons;
var button, press:variant;
begin

ev3init();

while true do begin

ev3buttons.wait(button, press);

case button of

bback:writeln('BACK: ', press);
bcenter:writeln('CENTER: ', press);
bleft:writeln('LEFT:', press);
bright:writeln('RIGHT:', press);

bup:writeln('UP: ', 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.

}

{$mode objfpc}

uses uev3, rubiroButtons;
begin

ev3init();

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

Writeln('Wait LEFT and RIGHT release');

ev3buttons.waitAll(['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
{$mode objfpc}

uses uev3,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');
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ev3buttons.waitCenter;
end.

Knacc TEv3Leds, 06beKT ev3leds (moaynb rubiroLeds)

Hoctyn K 1jBeTouHgukatopaMm EV3 peanu3oBaH uepe3 06nekT ev3leds kmacca TEv3Leds. O6bekT
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
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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)
}
{$mode objfpc}
uses uev3,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.

56



IMpoekt RubiRobot, Bepcust 0.2.6 ot ???

{

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

3
{$mode objfpc}
uses uev3,rubirolLeds, 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().

EV3 nmeeT MOHOXpOMHBIN AuCIIel pa3MepoM 178x128 Touek. B peanbHOCTH MOXeT afjpecoBaTbCs
192x128 Touek, ojHaKO TOUKH 179-192 Kaxk/[0ii CTPOKM BBIXOZASAT 3a Tipefiesibl guctiiest. I1pu aTom
OHH CYIIIeCTBYIOT, MOTYT OBITh IPH HEOOXOAMMOCTH yCTAHOBJIEHBI M CUUTAHBI.

YepHbIM 1IBETOM Ha AMCIIIee cunuTaeTcs 3HaueHue 0, 6ebIM - 1. Vi3Haua/ibHO AMCITIeN 3a/IUT OeTbIM
1[BETOM, HACTPOMKH 1[BeTa KapaHJallla U KUCTH - UepHBbIe.

Bbi30B (DyHKIMM pHCOBaHWS He TMPHUBOJUT K HeMeIJIeHHOMY BBIBOAY Ha AuCIied. PucoBanue
NIPOU3BOAUTCA B Oydepe orepaTuBHONW TaMsTH, BBIBOJ, Ha [AWCIUIEH peau3yeTcss MEeTO/O0M
ev3screen.show. 3To 1o3Bo/sieT co3aTh JOCTAaTOYHO CJIOKHBIM PUCYHOK W OJHUM JeNCTBUEM, C
MUHUMa/bHBIM MepliaHueM, TepeHeCTy ero Ha JUCTUIeH.

CofepXuMoe TUCTIIes]T MOXKET ObITh CKOIUPOBaHO B Oydep orepaTMBHON IMaMSTH C TIOMOIIIBIO
MeTozla get. JTO MOXeT ObITh TIOJIe3HBIM [JIsi CO3laHWsI "CKPWHIIOTOB" [ucIiess TIpu pabote
CTOPOHHUX TIPOTPAMM, C MOCTEAYIOIMM COXPaHEHHEM TOyYeHHbIX n300pakeHui B PNG-daitnax
MEeTOZIOM Save.
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[To ymomuanuio, TeKCT BbIBoAUTCS ttf-mmpudrom DejaVuSans.ttf, KoTopelii [J0/KeH OBITh
Tipe/iBapUTe/IbHO ycTaHOB/eH Ha EV3 (Hampumep - ycraHoBkoi maketa ttf-dejavu). Illpudt mo
YMOJ/TYaHHIO MOXKeT OBITh M3MEHEeH 3aMeHOM CofiepKUMoro riobanbHol repeMenHoi _fontName mo
BbI30Ba ev3init. HaunHast ¢ Bepcun 0.2.5 6ubmioreku mocsie BbI30Ba ev3init mpudT MokeT OBITH
v3MeHeH Bbi3oBoM Metoja fontType c mepegaueli ofHOM M3 6 KoHCTaHT: ruSans, ruSerif, ruMono
(uipudThl DejaVuSans.ttf, DejaVuSerif.ttf, DejaVuSansMono.ttf ¢ mogaep>xkoii pycckoro si3bika,
cm. https://ru.wikipedia.org/wiki/DejaVu), enSans, enSerif, enMono (upudTsl Vera.ttf, VeraSe.ttf,
VeraMono.ttf ¢ mogaep>Kkoii TONMbKO JIaTUHULIBI, CM. https://ru.wikipedia.org/wiki/Bitstream Vera).
IpudTtel ¢ Moamep>XKOM TOMBKO JaTUHULIBI BBeJEeHbI M3-3a MX HeOO/bILIOro pa3Mepa M MOTYT
WCTIO/Ib30BaThCsl TIPU BBICOKMX TpeOOBaHMSI K CKOPOCTH Bu3yanu3aruu Tekcta. [Ipudt enMono
BK/IIOUEH B KOZ Moay/si rubiroScreen u jgoctyreH Bceraa. Ecmm mipudT, 3afaHHbIN 17100a/IbHOM
nepemeHHoi _fontName, He oOHapyxuBaeTcs B (hailyioBOM cuUCTeMe TIpH CTapTe IPOTPAMMBI,
00BbeKT ev3screen aBTOMaTHUeCKH TiepeK/IIouaeTcsl Ha MCTob30BaHue mprdTa enMono.

Eciu HeoOxoguMble /1 BbIBOJA HA JUCIIEM HIPUMTHI OTCYTCTBYIOT B OMEpaIjMOHHON CHCTeMe
poboTa (HarmpuMmep, TP CTapTe IT-TIPOrpaMMbl Ha OPUTMHATBHOM OOpa3e mpoekra ev3dev), TO
CYILIeCTBYET BO3MOKHOCTh MOJK/IFOUNTh BCTPOEHHbIe B O01bOmoTeky RubiRobot mpudThl. s 310
TpeOyeTcst TMPOCTO TIOAK/IIOUUTh OAWH WIM HECKOJBKO MOAyAed W3 CJIeAYIOIIero CrMcKa:
fontEnMono, fontEnSans, fontEnSerif, fontRuMono, fontRuSans, fontRuSerif. I[Tpu noaxkmoueHM
MOZIy/Ib aBTOMaTHUeCKHd W3BJeKaeT W3 CBOEro Tejla BCTPOEHHBIH MIPU(T U pa3MelaeT ero BO
BpeMeHHOM KaTasiore. TakuM 00pa3oM IIPU(GT CTAaHOBUTCS [JOCTYIHBIM /Il HCIIO/Ib30BaHMS
metozoM ev3screen.fontType. Crenyer yuuTbiBaTh, 4TO pasmep ¢aitia KaxJoro Ipudra
kone6ercs ot 50 10 700 Ku100aiT, BK/IFOUEHHE UX B IIPOrPaMMY YBEJTUUUT BPeMs KOMITW/ISALIUKA U
pa3Mep UCIOHIeMOro ¢aiisia, a TakKe 3aMeJJIUT CTapT NMporpaMMbl. [103ToMy He peKOMeHJyeTcs
WCII0/Ib30BaTh yKa3aHHbIE MOZAY/IH Ha pOOOTOTeXHUUECKMX COPEBHOBAHWSX, IZleé OObIUHO J0pora

Ka)KJast CeKyH/ia.

Mogyne rubiroScreen sBnseTcs caMbiM  00beMHbIM B OHO/MMOTEKe, ero MOAK/IOUEHHE
aBTOMaTUUeCKW YBeIMUMBAeT HCIIOMHSAEMBIA (aiiyl mporpaMMbl TipuMepHO Ha 350 KuiobaiT.
[TosToMy, ec 0coboli HEOOXOAMMOCTH B BBIBOZle Ha JWCIUIEM HET - PeKOMEHAYeTCsl OTK/THYaTh
JAHHBIM MO/Y/Tb, UTO YCKOPHUT TIPOLieCC KOMMPOBaHUs ucronHsieMoro (aiina Ha EV3 u ero 3arycka
Ha pobore.

Omnucanme Knacca TEv3Screen
var _fontName:string="'/usr/share/fonts/truetype/dejavu/DejavuSerif.ttf';
type TEv3Font=(ruSans, ruSerif, ruMono, enSans, enSerif, enMono);
TEv3Screen=class(TEv3)
constructor create();
destructor destroy; override;

// o4ncTKa nlobpaxeHus
function clear:TEv3Screen;

// BbIBO4 M300paxeHusa Ha Aucnnem
function show:TEv3Screen;

// nonydyeHne n3obpaxeHna c gucnnes
function get:TEv3Screen;
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// 3anucb n306paxeHus Ha AUCK B png-¢opmaTte
function save(name:variant):TEv3Screen;

// JdTeHue m3obpaxeHWs c Aucka B png-dopmaTte
function load(name:variant):TEv3Screen;

// pucoBaHue pasndHbiX GUryp KapaHgalom N KUCTbIO
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,yl,x2,y2:variant):TEv3Screen;
function circle(x,y,R:variant):TEv3Screen;

// neyaTb TecTa CTaHAApPTHbLIM 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 rnapamMeTpoB KUCTWU

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

function brushNone():TEv3Screen;

function brushSolid():TEv3Screen;

function brushBlack():TEv3Screen;

function brushwhite():TEv3Screen;

// ycTaHOBKa napameTpoOB KapaHzawa

function penBig():TEv3Screen;

function penSmall():TEv3Screen;

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

function penNone():TEv3Screen;

function penStd():TEv3Screen;

function penBlack():TEv3Screen;

function penwWhite():TEv3Screen;

// ycTaHOBKa napameTpoB wpudpTta

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

function fontSmall():TEv3Screen;

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

function fontBlack():TEv3Screen;

function fontWhite():TEv3Screen;

// [OCTYyn K 00BLEKTY Xo/fcTa
property Canvas:TFPImageCanvas read fcanvas;

// [OCTYN K 00BLEKTY pUCYHKa

property Image:TEv3Image read fimg;
end;
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IIpuMepsbI UCTi0/1b30BaHuA aucivies EV3
{

BbiBOA4 Ha 3KpaH dopmysbl U pe3ynbTaToB ee pacyveTa (scril.pp):
}
{$mode objfpc}
uses uev3, rubiroScreen, sysutils;
begin

ev3init();

ev3screen

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

sleep(3000);
end.

{

MaHunynaumm ¢ pasMepom wpudta M NOBOPOTOM TekcTa (scr2.pp)

3
{$mode objfpc}
uses uev3,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
.fontRotate(180)
.fontSize(18)
.print(172,50, 'NosopoT 180'")
.show;
sleep(3000);
end.

{

MpocTeliwasa mMynbTunAMkauus (scr3.pp)

by
{$mode objfpc}
uses uev3,rubiroScreen, sysutils;
var i:integer;
begin
ev3init();
ev3dscreen.fontsmall.fontsmall;
for i:=1 to 178 do begin
ev3screen
.clear
.print(i, 20, 'npuseTt CJ/IEBA!"')
.print(178-1i, 40, 'npuseT CMNPABA!")
.print(i, 60, 'npuseTt CJ/IEBA!'")
.print(178-i, 80, 'npuseT CMNPABA!')
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.print(i, 100, 'npuseT C/EBA!"')
.print(178-i,120, 'npuseT CIMPABA!"')
.show;
end;
sleep(3000);
end.

{

3anosiHeHne pgucnies Habopom OTpPe3KOoB
CO chnyd4aliHbMKU CTWUAeM U WUpUHOIl (scrd.pp)
}
{$mode objfpc}
uses uev3, rubiroScreen, sysutils;
var i:integer;
begin
ev3init();
randomize;
for i:=1 to 100 do begin
ev3screen
.penSize(random(6))
.penStyle(random(4))
.line(random(178), random(128), random(178), random(128))
.show;
end;
sleep(3000);
end.

{

JemMoHCcTpaums cTuieid KUCTU U COXPaHEeHUs COLEPXUMOro gucnnes
B daine png-dopmaTta (scr5.pp)
}
{$mode objfpc}
uses uev3, rubiroScreen, sysutils;
begin
ev3init();
ev3screen
.brushStyle(6)
.rectangle(0,0,172,128)
.brushStyle(0)
.circle(172/2,128/2,50)
.show
.save('scr5.png');
sleep(3000);
end.

Knacc TEv3Sound, 06bekT ev3sound (moaynb rubiroSound)

IocTyTl K 3ByKOBOM MoACUCTEMe peasin30BaH uepe3 00bekT ev3sound kinacca TEv3Sound. O6bekT
aBTOMAaTHUeCKU CO3JaeTCsl TIPYU MHULIMAMU3alyy 6ubIMoTeKH BBI30BOM MpoLieAyphl ev3init().

MeTozpl Kacca OCYLLeCTB/sieT BHEIIHUM BbI30B C/eAYIOIIMX KOHCOJBHBIX linux-yTUanT: amixer
(ycTaHoBKa TpoMKOCTH), beep (momaua 3BYKOBBIX CHrHajoB), play (o3ByurBaHue WAV-¢aiina),
espeak (cuHTe3atop peun). Takum o6pa3om, cymiecTByeT 3 THMA 3BYKOBBIX TIPOI[ECCOB,
oripefenisieMblx UaeHTHUuKaTopamu 'beep', 'play’ u 'speak’.
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bubnmoTeka HacTpavBaeT CHHTe3aTOp pPeUM Ha HCMOIb30BaHHE DYCCKOTO si3blKa. JTO O3HAYaer,
cpefu TIPOYero, Yto UKWC/IUTe/bHbIe OyAyT MPOWU3HOCUTHCS 0 PYCCKH, Ja)Ke eC/Td HaXOAATCS
BHYTPU aHIVIMHCKOTO TeKCTa. VICIo/b3ysl AOTIOTHUTE/IbHBIM C/I0Baph C caiita pa3paboTurka espeak,
MOXHO 3HAUMUTEebHO YIYUIIWTh MPOM3HOLLIEHUe PYCCKOro TeKcTa. [Iasi 3Toro crefyeT 3arpysuTb
apxuB http://espeak.sourceforge.net/data/ru dict-48.zip, pa3apXWBHpOBaTh HaXOAAMIUNUCA B HEM
¢aiin ru_dict-48 u CKOMMPOBaTh ero Ha KOHTpOJL/Iep, 3aMeHsIst ¢aiin
/usr/lib/arm-linux-gnueabi/espeak-data/ru_dict.

3amycK Ka)k[oro 3BYKOBOIO TIpoLjecca peajiM3yeTcsi Tapasie/ibHO OCHOBHOM TIporpaMme M
rapasuie/ibHO JIPYTUM  TUTIaM  3BYKOBBIX TIPOL[eCCOB. Takoe TiOBeJileHHe MOXXHO W3MEHHTh C
TIOMOIIIbIO MeTO/la Wait, KOTOPBIN G/IOKHMPYeT MPOrpaMMy B OXKUJaHUM 3aBepIilieHus 3a[JaHHOTO TUTa
(TUIIOB) 3BYKOBOTO TpOLiecca.

3BYKOBBIe TIPOLIECCHI Pa3HbIX TWIIOB He B3aUMOJEHCTBYIOT MeXAy co0oif, uTo, C yueToMm
TapasuieIbHOCTA UX PabOThI, MO3BOJISIET BO3HUKATh CUTYAlUsIM, KOT/la Pa3Hble THIbI TPOLIeCCOB
OyzyT 03ByueHbl He B TOM TIOpPsi/ike, KOTOPOM 3arlycKa/auch. Harprumep, rocsiefoBaTebHbIN 3amycK
pecypcoeMKoro espeak ¥ BEICOKOCKOPOCTHOTO beep 6e3 0»KuziaHHs 3aBepILIeHUs TIPOLIeCCOB, CKOpee
BCEro TpHBeJeT CHayajga K Tofilade 3BYKOBOTO CHIHaja, a 3aTeM - K O03BYYMBAHHIO TeKCTa
CUHTE3aTOPOM peuH.

3amycK 3BYKOBOTO IIpoljecca [0 3aBeplLieHHs [pPYyroro 3BYKOBOTO TIpPOL[ecca TaKOTO-Ke THIa
nipyBeZieT MO0 K OXKU/IAHWIO 3aBepIleHus Mpenbiayliero mpoiecca (Meton setWaitBeforeStart(),
UCTIONIb3yeTCsl TI0  YMOMUYaHWi), /MO0 K TIpepbiBaHUIO TIpeAblAyIero rpoiecca (MeTof
setStopBeforeStart()), mocsie uero OyzeT Mpor3BeieH CTapT HOBOTO 3BYKOBOTO IPOIiecca.

Ecsiu mporpaMMa 3aBepIiiT CBOIO paboTy [0 OKOHUAHHs pabOThI 3BYKOBBIX TIPOIIECCOB, TO OHU BCe
OylyT MIPUHYAUTETLHO OCTAHOBJIEHBI.

CnefyeT yuMTbIBaTh, UTO 3allyCK BHELLIHMX MPOLIECCOB - OTHOCUTE/ILHO TPYZ0eMKasl oreparusi U He
MOXKeT TIDUMEHSIThCSI /IeCATKA U TeM Oosiee COTHM pa3 B CeKyHAy. B cuTyaruu, Korja 4acroTa
MO7lauM TIPOCTBIX CUTHAJIOB [IOJDKHA OBITb OueHb BBICOKOM, CeyeT WCIIONb30BaTh METOJ
beepDirect, KOTOpbI!i HampsiMyt0 B3aUMOJENCTBYeT C 3BYKOBOMW TOJCUCTeMOW KOHTpoJsiepa, Oe3
3aryCKa BHeILIHUX MIPOLIeCCOoB.

Onucanue Kiaacca TEv3Sound

TEv3Sound=class
constructor create;
destructor destroy;override;

// YcTaHaBnMBaeT YpPOBEHb FPOMKOCTU (OT @ A0 100%)
function volume(vol:variant):TEv3Sound;
{
NofaeT 3BYKOBOW CUIrHa/ 3afaHHOW 4acTOThbl HampsMyw Ha YCTPONCTBO.
Pa6oTaeT O4eHb ObLICTPO, 6€3 BbLI3OBOB BHEWHWX MNPOrpamMw.
WrHopupyeT 3BYKOBYW ouyepeb.
[na ocTaHOBKW curHana - nepegatb 0, nmbo Bbi3BaTb beep

¥

function beepDirect(tone:variant):TEv3Sound;

{

NofaeT 3BYKOBOW CUrHas 3afaHHOW 4acToTbl, 3afaHHON ANUTENbLHOCTH,
C 3afaHHoli nay30#i MO0 OKOHYaHWUW.
ANMTenbHOCTbL MO ymoYyaHuw = 200Mc, naysa - OwmC

b
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end;

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

{

MofaeT HaGoOp 3BYKOBLIX CUrHANOB 3afaHHON 4acToThl, 3afaHHON ANUTENbHOCTH,
C 3a4aHHOI nays3o0it N0 OKOHYaHMM. WHPopmMaLMs O cCUrHanax nepegaeTcs B
MacCMB TPOiKaMM 4YacToTa-AAMTenbHOCTb-Nnaysa.

¥

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

// 03ByuduBaeT ¢alin B WAV-dopmaTe, UMA KOTOPOro rnepegaetcsa B OYHKLUMIO
function play(wavfile:variant):TEv3Sound;

{

03By4YMBaeT MepefaHHbli TEKCT CUHTe3aTOpoOM peuu,

CKOPOCTb MO yMonyaHuiwo = 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;

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

// OxupaeT 3aBeplweHns MbbiX 3anylweHHbIX 3BYKOBbLIX MPOLLECCOB
function wait():TEv3Sound;

{

OxugaeT 3aBeplleHna 3anylleHHbIX 3BYKOBbLIX MpOLEeCccoB
NapameTp what onpegenseT Tun npouUeccoB:

'all' - BCe 3BYKOBble MpoLecchl
'beep' - 3BYKOBOIi curHan
'play' - o3ByumBaHue WAV-odaiina
'speak' - cuHTe3aTop peuu

3

function wait(what:variant):TEv3Sound;

// TNpepbiBaeT BCe 3anylweHHble 3BYKOBbIE MPOLECCHI
function stop():TEv3Sound;

// MNpepbiBaeT 3anyleHHble 3BYKOBbLIE Mpouecch, napamMeTp what - cm. wait()
function stop(what:variant):TEv3Sound;

{

yCTaHaB/MBaeT PeXWM OXuaHus 3aBeplieHUss 3BYKOBOIro Mpouecca nepef
CTapTOM HOBOrO 3BYKOBOIO Mnpolecca Takoro-xe Tuna. Mcnonb3yeTcs
no ymos4aHuio

3
function setWaitBeforeStart():TEv3Sound;

{

ycTaHaB/MBaeT pPexXxum MpepsiBaHWs 3BYKOBOro Mpolecca nepeq
CTapTOM HOBOrO 3BYKOBOIO MNpoLecca Takoro-xe Tuna.

}
function setStopBeforeStart():TEv3Sound;
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IIpuMepbI UCII0/IHL30BaHUA 3BYKOBOM noacucrembl EV3
{

JemoHcTpaums beep ¢ oba3aTesibHbIM OXMAAHWEM Meper 3aBePWEHUEM MPOrpammbl
(sndi1.pp)
}
{$mode objfpc}
uses uev3, rubiroSound;
begin

ev3init();

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

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

{

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

{$mode objfpc}
uses uev3, rubiroSound;
var s:string;
begin
ev3init();
ev3sound.volume(100);
while true do begin
readln(s);
if s='"' then break;
ev3dsound.speak(s,100);
end;
end.

{
JdemoHcTpaunsa speak u beep (snd3.pp)

3
{$mode objfpc}
uses uev3, rubiroSound;
begin
ev3init();
ev3sound.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 (moaynb rubiroBattery)

Hoctyn K uctouHuky nuTtaHusi EV3 peanusoBaH yepe3 oObekT ev3battery kmnacca TEv3Battery.
OObeKT aBTOMAaTHUeCKW CO3JAeTCs TP WMHULMAIM3alui OUOMMOTeKH BBI30BOM  TIPOLIELYPbI
ev3init().

B kauecTBe ucToyHrKa nutaHusi EV3 MoeT MCronb30BaTh COOCTBEHHBIM aKKyMy/saTop (apTHKY/T
45501), 60 6 0OBIYHBIX WM aKKyMY/IATOPHBIX OaTrapeek AA.
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OCHOBHOM XapaKTepUCTUKOW, Ba)KHOW i1 TIPUK/IQJHOTO TIPOTPAMMMUCTA, SIB/SIETCSI TeKyllee
BbIXOZIHOe HarpsbkeHHe (Metoz TEv3Battery.volt), KoTopoe MoXeT KojiebaThbCsl B TIpeZiesiaX OT 5 /10
9 BosibT. C MpakTUUeCKOW TOUKH 3peHUs], HalpshDKeHWe HUKe 7 BOJIbT SIB/SIeTCS KDUTUYHBIM, BIUSIET
Ha KOPPEKTHYI0 pab0Ty BHEIIIHUX YCTPOWCTB M MOXKET B JIFOOOH MOMEHT TIPUBECTH K TIPEKPAI[eHHIO
pabotel EV3. OfHako B cilydyae Masioli Harpy3kv BO3MOKHA KoppeKkTHasi pabora EV3 pmake mpu
BBIXO/IHOM HarpsDKeHUM MeHblle 6 BOJIbT, MO3TOMY MHWHMMAa/bHOE HarpsbKeHHe, MPU KOTOPOM
BO3MOKHO TMpoJo/DKeHHe (yHKLMOHMpOBaHUS EV3, mnporpaMMHUCT [JO/DKEH —OIpejessTh
SMIMPUYECKHU.

BTopuuHOl XapaKTepUCTUKOM, KOTOpasi HOCUT BO MHOTOM ()OpPMasibHBIM XapakTep, SIBSETCS
ypoBeHb 3apsiiku. [Ipy 5TOM MHHMManbHOE U MAaKCUMa/lbHOE BbIXOJHbIE HarpsDKeHUs
dopMupyeTcsi fpaiiBepoM MCTOUHWKA TUTaHWs B BHUJEe KOHCTAHTHBIX 3HAueHHWN U TeKyllee
BbIXOJHOE HampsyKeHWe MOXKeT BbIXOJUTb 3a O5TU Tpefiefbl. B TakoM c/yyae MeTo[,
TEv3Battery.live Oyget Bo3Bpaijats 3HaueHust 0 1 100 cOOTBETCTBEHHO.

Onucanue Knacca TEv3Battery

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

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

{ BOo3BpawaeT ypoBeHb 3apsAgKu B nNpoueHTax OoT O Ao 100 (Bel,.3HayeHue)}
function live:variant;
end;

ITpumMepsbI UCI10/1b30BaHUA UCTOUHUKA NUTaHusa EV3
{

NonyyeHne uHpopmauum 06 uUCTouHUKe nuTaHma (btri.pp)

}
{$mode objfpc}
uses uev3,rubiroBattery;
begin
ev3Init();
writeln(ev3battery.volt);
writeln(ev3battery.live);
end.

Knaccbl MOTOpPOB U pyneBoro ynpaeneHusa Lego EV3 (moaynb
rubiroMotors)

B Tekyuieit Bepcun 6ubmvoTeku nopagepxuBaetcs Apa Lego-motopa EV3 - Gosbiiioli u cpeHui.
Taxke nopgepxuBaercsi Motop Lego NXT, 6ubnroTeka omnpeziensieT ero Kak 6osbiioi motop EV3.
OTnvuust MeXay OOMBIIUM U CPEIHUM MOTOPaMH - B MOIIIHOCTA W CKOPOCTH BpallleHus (CpeaHuid
MOTOp Oosiee CKOPOCTHOM, HO MeHee MOIIHBIN, ueM 00/1bI1IoH). [I/isi cpejHero MOTopa MCIOJIb3yeTC s
ki1acc TEv3MediumMotor, a5 6osbliioro - kiacc TEv3LargeMotor. O6a K1acca opoX/1€Hbl OT
6azoBoro TEv3TachoMotor, KoTOpBIi Mpe/isiaraeT CaeAyoIIe BOSMOKHOCTH:

1. 3amnyck moropa.
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2. 3amycK MOTOpa C OCTaHOBKOW IO WCTeueHWH BPeMeHH, IO JOCTWKEeHHIO0 KOJMueCcTBa 000pPOTOB
WY TPaZyCoB, T10 AOCTKEHHIO aOCOTIOTHOM MO3ULUH.

3. Ilepep 3amyCKOM U TIpU 3aITyCKe 3aflaHre CKOPOCTH M OHOTO U3 TpeX CriocOO0B 0CTaHOBKHU.

4. OcTaHOBKa MOTOPA OZJHUM U3 TPeX CII0COO0B OCTAaHOBKH.

5. OkulaHre 0CTaHOBKW/O/IOKMPOBAHKS MOTOPA.

6. OxujaHue NOCTWKEHHs MOTOpa OMpefesleHHOW TMO3WLIMU B Pa3/iMUHbIX eAUHULAX W3MepeHUst
(BpartieHHsix/060poTax/rpasycax)

7. IlonmyyeHue 3aJjaHHOM W TeKylleld CKOPOCTH, TMO3ULMM MOTOpAa B Ppa3/IMUHBbIX €JUHHULIAX
v3MepeHHs (BpalleHusax/000poTax/rpagycax), criocoba 0CTaHOBKH.

8. IIpeobpa3oBaHMst MEX/Y PA3/IMUHBIMU €IMHUIIAMU U3MepeHUs (BpalljeHust/000pOThI/TPalyChl).

9. IMogneprxka o 10 He3aBUCHUMBIX CUETYMKOB BPAIll[eHHI/000pOTOB/TPaJyCcoOB Ha MOTOP.

o Bepcuu 0.2.5 6MOMMOTEKH MPOTrPaMMMCTY Obljla JOCTYITHA BO3MOKHOCTb YCTAaHOBKU peBepca.
Haunnas c Bepcun 0.2.5 peBepCc He MCIO/IB3YyeTCs B YIpaB/eHWW MOTOPaMM, UTO IT03BOJIUIIO
3HAUUTeNbHO YCKODUTb BBLITMIOJIHEHWE HEKOTOPbIX —Orepaluii, a Takke U30aBUTbCSI OT
HeoTpe/ie/IeHHOCTeH B yMpaB/ieHWH CyeTYdKaMu 000pOTOB. MeTobl ympaB/ieHUsT DPeBepCoM
riepeMellieHbl B 3allIMIIIeHHY0 06/1acTh K1acca.

[Tpu co3manui 0O6BEKTOB-MOTOPOB MOXKHO yKa3bIBaTb HOMep MopTa. [IeHdCTBUTE/bHBI C/IeYIOIe
3HaueHUs (PerucTp CMMBOJIOB HEBA)KEH)

s moprta A: 5,'5','outA','A’;

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

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

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

Ecii mopT He yKa3bIBaeTcsi, TO 00beKT-MOTOP TIPUCOEMHSETCS K OmpKakiiiemy (c/ieBa-Harpaso, OT
A 10 D) MUHUMa/bHO Harpy>keHHOMY IOPTY, Ha KOTOPOM TIOZIK/TFOUEH MOTOP COOTBETCTBYHOLIETO
tuna. [Tog Harpy3koi mopra TOHUMAeTCs KOMMYeCTBO TPHUCOEAMHEHHBIX K MOpTy 00beKkToB. B
TeKyIel Bepcuu OMO/MOTEKH He UMeeT CMbIC/Ia Harpy»kathb TopT 6oJiee ueM OJHUM O0OBEKTOM.

Bce merofpl 3amycka MOTOpa - aCMHXPOHHbIe. KaxK/blli M3 HUX 3allyCKaeT MOTOP OMpeZe/leHHbIM
criocoboM ¥ HeMeJJIeHHO BO3BpalllaeT yIpaB/ieHWe rporpaMme. Eciyd MOTOp 3amyiieH OfHUM W3
METO/IOB, TI0[Jpa3yMeBaloIUX ero OCTAHOBKY II0 BO3HUKHOBEHHIO HEKOTOPOrO COOBITHS
(DocTmwkeHuUs1 Kos-Ba 000pOTOB, TPAZyCOB WM WCTeUeHUs] BDEMEHHOTO MHTEepBasa), TO JOXKIAThCS
OCTAaHOBKU 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
ckopocThio 30% OT MaKCMMa/IbHOW U yAep>KaHWeM TMO3WI[|UK 110 OKOHYaHWK 000poTa, T0C/e Yero
rporpamMma >/ieT ero OCTaHOBKH.

OcraHOoBKa MoOTopa ObIBaeT [ByX BH/IOB: 1) ecTeCTBeHHasi OCTAaHOBKA, I10 3aBEpPILEHUIO
BBITIO/THEHUSI KOMaH/Ibl; 2) HCKYCCTBEHHasi 0CTaHOBKaA (MCMO/b3yeTCs M0 YMO/IUaHHI0), HarlpuMep
- G/IOKMpOBaHKWE MOTOpa Ha KaKOM-JIMOO TPensSTCTBUU. [IpUuMHA OCTAaHOBKM Ba)kHa /11 METOZA
OKUJ@HUSI OCTaHOBKM MOTOpa wait W MeTOZOB 3alyCcka MOTOpPOB pY/IeBOrO YIIpaBIeHUS,
coBMmeltieHHbIX ¢ oxkuaanueM (TEv3Rule.runTurnWait u ap.). CrieiyeT yuuThIBaTh, UTO Ha KpaiiHe
HU3KMX CKOPOCTSIX B TPOMeXYyTKe [-2,2] MOTOp TIOCTOSHHO HaxXOJUTCSi B COCTOSTHUM
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aBTOO/IOKMPOBKY, U BBbI30B MeTO/la wait Mpu BbIOOpe HCKYCCTBEHHON OCTaHOBKM HeMe[JIeHHO
3aBepIIMT paboTy MoTopa. [JJaHHbI (GakT yunThIBaeTCs B Kaacce pyneBoro ynpaenenust TEv3Rule,
U B CUTyalUsiX, KOIjja OJUH MOTOpP OBICTpO BpalljaeTcs, a BTOPOW HaxOAUTCSl B aBTOO/IOKUPOBKE
(HampuMep, TpU TIOBOPOTe BOKPYI OAHOIO Kojleca), MeToJ, wait pacCMaTpuBaeT TOJIBKO
eCTeCTBeHHYIO0 OCTaHOBKY BTOPOI'0 MOTOpa.

VcKyccTBeHHast OCTaHOBKA KOHTPO/IUpYeTCs TiepeMeHHOM motorArtificalWait. 3to Bpemsi (B
MUWITMCEKYH/IaX) HerpepbIBHOM OJIOKMPOBKK MOTOpA, MO0 OKOHUAaHMM KOTOPOTO MOTOP CUMTAEeTCs
oCcTaHOB/IeHHbIM. HauasibHOe 3HaueHue TiepeMeHHOM paBHO 200 MUTUCEKYH/,.

V3MeHUTH Cr1ocob OXKUJaHUSI OCTAaHOBKH MOXKHO HarpsiIMyo, BBI30BOM MeTozioM setWaitMode, vmm
KOCBEHHO, UCTOJ/Ib3ysl MeToZ, wait. PacCMOTpUM /1aHHbIM MeXaHU3M Ha NIpUMepe MeToza wait.

Metop wait umeet HeoOsi3aTesibHBIN TTapameTp realStop, KOTOpbIM 1o ymomdaHuio paBeH false u
M03BOJISIET yUYMTBhIBaThb KaK HCKYCCTBEHHYHO, TaK U €CTeCTBEHHOCTbIO OCTAaHOBKHU. YCTaHOBKa
3HaueHUss  realStop B true TMO3BOMUT YYMTHIBAaTh TOJBKO €CTECTBEHHYIO OCTaHOBKY, T. €.
WUTrHOPUPOBATh JIt0Oble BH/BI OIOKMPOBKY MOTOpa BO BpeMsl BBIIOJIHEHUs], HallpuMep, ciefyrollei
KOMaH/IbI:

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

AmnanornyHoro 3ddeKTa MOXKHO AOOUTHCS WCIIONB30BAHUEM JIDYTUX METOZIOB OXKH/AHUS, C
roc/e/yrolel PpUHYAUTE/IbHOM 0CTaHOBKOM MOTOpA, Harlpumep:

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

,Z[aHHbIM ME€XdHHU3MOM C/1eAyeT I10/Ib30BaTbCA dKKYDPATHO, T. K. MMPU BO3HMKHOBEHWHN 6J'IOKI/IPOBKI/I
MOTOpd, IMPOrpaMMa MOXET 3dBUCHYTb B 0K dHHUU €TI0 €CTeCTBeHHON O0CTAaHOBKH.

Hepe,anHoe B MeTO/, wait 3HaueHHe CTaHOBUTCS 3HaUeHHUEM 10 YMO/TUdHULO.

Omucanne knaccoB TEv3TachoMotor, TEv3MediumMotor, TEv3LargeMotor

BcnomoraTtenbHble TUMbl AaHHbIX :

{

TUN ANnsa onpegeneHns M ycTaHOBKW MO3uumMy mMoTopa, A7 YNpaB/eHUS CYETUYMKaMM
cRot - BpaueHus (o6bl4HO 360 BpaueHun = 1 obopoTy, 1 BpaweHue = 1 rpagycy)
cTurn - o6opoThl

cDeg - rpagycsl

}

TTypeCounter=(cRot, cTurn,cDeg);

OCHOBHblE KJlaCChbl:

TEv3TachoMotor=class(TEv3Motor)
{

YcTaHaBnMBaeT pexum oxXupaHua OCTaHOBKM MOTOpa.

1. UcKyccTBeHHasd OCTaHOBKa, BapuaHT no ymonydaHuiw B RubiRobotLib.
Ecnn napameTp realStop=false/Honb, To wait oxmgaeT w6y
OCTaHOBKY MOTOpa, B TOM YuC/le U BPEMEHHYIO, KOorga mMoTop
6/10KNpyeTCs BHEWHUM NPensaTCTBUEM.
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2. EcTecTBeHHass ocTaHOBKa, BapuaHT MO yMoOJlYaHuio B

LEGO® MINDSTORMS® Education EV3.

Ecnm napameTp realStop=true/He HOAb, TO wait oxugaeT
OKOHYaTe/IbHYl OCTaHOBKY MOTOpa.

Takum o6pa3omM, ecau MOTOP He CMOXeT OKOHYaTe/llbHO OCTaHOBMTbLCH,
Hanpumep - M3-3a BHEWHEro nNpensaTCTBMSA, wait 3aBUCHET.

3

function setWaitMode(realStop:variant):TEv3TachoMotor;

{

Bo3BpawaeT TeKywWwuii pexmMm OXugaHus OCTaHOBKMW,
ecTecTBeHHbIi (true) unm nckyccTBeHHbln (false)

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

{

XgeT ocTaHOBKM MoTOpa.

wait 6e3 napamMeTpoOB WUCMOAb3YyeT PEeXuM OXuAaHus OCTaHOBKM,
YCTaAHOB/IEHHbIA NO yMOM4YaHUO (MCKYCCTBEHHbIN )

nnbo paHee MpuMeHeHHbn (wait ¢ nmapameTpom, cm. setWaitMode)
}

function wait(realStop:variant):TEv3TachoMotor;

function wait():TEv3TachoMotor;

YcTaHasnMBaeT cnocob OCTaHOBKW MoTopa.

JelicTByeT npu 3anycke moTopa.

Ha Tekylwee BpaweHMe MOTOpa BAMSAHUA He OKa3biBaeT.

BapnaHThl:

1) OcTaHOBKa 6€3 OTK/W4YeHWA nojaynm 31eKTPO3IHepruu,
cpefHuiA TOPMO3HOW NyTb
saBrake, 'brake', 'Topmo3', 'Topmo3un', 'Topmo3uTh', 1

2) OcTaHOBKa C yjepxaHuem no3uuuu, MUHUMasbHbIAi TOPMO3HOW NYTb
saHold, 'hold', 'cTton', 'cTtoaTh"', 'cTOR', 2

0) [ABuXeHWe HaKaTOM, C OTKJ/IOYEHUEeM noLadyn INeKTPOIHeprum,
MaKCUManbHblA TOPMO3HOW NyTb
saCoast, 0, 'HakaT' u Apyrue BapuaHTbl, He BXxoAswme B 1) n 2)

}

function setHowStop(sa:variant):TEv3TachoMotor;

{

Bo3BpawaeT crnoco6 OCTaHOBKM MOTOpa
1 - OcTaHoBKa 6e3 OTK/OYEeHUSA nojayn 3/1EKTPOIHEeprum,
cpefHuiA TOPMO3HOW NyTb
2 - OcTaHOBKa C yjepxaHwem NO3uUUUK, MUHWMAsbHbLIAI TOPMO3HON MyTb
0 - [BWXeHWe HakaTOM, C OTK/YEHMEM Mojayun 3/IeKTPO3Hepruu,
MaKCUManbHblA TOPMO3HOW NyTb
3
function howStop(out sa:variant):TEv3TachoMotor;
function howStop:variant;

{

3anyckaeT CyeTyMmk 06OpPOTOB, KOAMYECTBO cHeT4MkoB - 10, ¢ O go 9
Mo ymo/slHaHUI0 UCMNONIb3YyeTCcA CYeTUUK C Homepom O

}

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

BO3BpawaeT KO/-BO BpaleHuin/o60poToB/rpagycoB C MOMEHTa
3anycka cuyeTu4uka
PesynbTaT 6ygeT oTpuuaTenbHbIM MpU O06paTHOM BpawWeHWn
3
function counter(typeCounter:TTypeCounter=cTurn;
ID:integer=0):variant;
function counter(typeCounter:TTypeCounter;
ID:integer; out count:variant):TEv3TachoMotor;

6N10KUpyeT Ha KON-BO BpaleHuin/ob6opoToB/rpagycoB C MOMEHTa
3anycka cuyeT4uKa.
count MOXeT 6bITb KaK MOMOXMUTESNIbHbIM, TaK WU OTpuULATE/NbHbIM
(no3BONSEeT KOHTPOMMPOBaTb PEBEPCUBHOE BpalleHue mMoTopa)
3
function counterWait(count:variant; typeCounter:TTypeCounter=cTurn;
ID:integer=0):TEv3TachoMotor;

6/10KMpyeT Ha KOM-BO BpaweHuin/ob6opoToB/rpagycos
C MOMeHTa 3anycKa cueT4yuka
count MOXeT 6biITb TOMbKO MOJIOXUTE/bHbIM
He AenaeT pasHuupl Mexgy NpsMbIM U PEBEPCUBHLIM BpaleHMamu
3
function counterAbswait(count:variant; typeCounter:TTypeCounter=cTurn;
ID:integer=0):TEv3TachoMotor;

6/10KMpyeT Ha KON-BO rpagyCcoB C TeKylWwero MoMeHTa
deg (rpagycsl) - Bcerga nosoXuTenlbHOE 3HadeHue
HEe M3MeHsieT cocTosHWe moTopa (He 3amnyckaeT M He ocCTaHaB/IMBaeT)
MOXeT 6M10KMpoBaTb GECKOHEYHO, ec/in MOTOp He BpalulaeTcs.
Ona paboTbl MCNOAb3yeT cYeTyuMK Homep ID
3
function waitDeg(deg:integer;
ID:integer=0):TEv3TachoMotor;

6N10KNUpYyeT Ha KON-BO 0OOPOTOB C TEKYWEro MOMEHTa
turn (o6opoThl) - Bcerga MofOXuUTeNlbHOE 3HavYeHue
He M3MeHsleT COCTOsiHMe MoTopa (He 3anyckaeT M He ocTaHaBiWBaeT)
MOXeT 610KMpoBaTb GECKOHEYHO, €eCc/M MOTOp He BpawaeTcs.
Ans paboTbl MCNONb3yeT cYeTuuk Homep ID
3
function waitTurn(turn:double;
ID:integer=0):TEv3TachoMotor;

{
by

function deg2rot(deg:variant):variant;
function rot2deg(rot:variant):variant;
function turn2rot(turn:variant):variant;
function rot2turn(rot:variant):variant;

{

npe6pa3zoBaHns Buaa rpagycel <-> BpaueHus <-> 060pOThl

YcTaHaB/nvBaeT U BO3BpawaeT TEKYylyl MO3MUMI0 MOTOpa B Pas/iMYHbIX
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efnHMLax N3MepeHus

3

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

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

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

{

YcTaHaBnMBaeT CKOPOCTb MOTOpa B 3ajaHHOe 3HayeHue.
Ha Tekyuee BpaweHue MOTOpa B/WSHUSA He OKa3biBaeT.

3

procedure setSpeed(sp:variant);
{
Bo3BpalwaeT yCTaHOBJ/IEHHY0 paHee CKOPOCTb BpaleHua ot -100 go 100
3
function Speed(out sp:variant):TEv3TachoMotor;
function Speed:variant;

{

Bo3BpalaeT peasnbHYyl CKOPOCTbL BpaweHua oT 0 go 100
3
function currentSpeed(out sp:variant):TEv3TachoMotor;
function currentSpeed:variant;

{

Bo3BpawaeT 1, ecnu ycTaHOB/EeH peBepc M O B NPOTUBHOM Cry4vae
}
function Reverse(out yes:variant):TEv3TachoMotor;
function Reverse:variant;

{

OcTaHaBNMBaeT MOTOp, CNoOCO6 OCTaHOBKU - cM. setHowStop
3
function Stop(sa:variant):TEv3TachoMotor;
function Stop():TEv3TachoMotor;

{ v0.2.5
CoobwaeT 0 cTaTyce OCTaHOBKW MoToOpa
pe3ynbTaT:
ev3motorRunning/0/false - moTop BpawaeTcs
ev3motorStopped/1/true - MOTOp OCTaHOBNEH
ev3motorHolding/2/true - MOTOp OCTaHOB/IEH C yJepXaHuem no3uuuu
ev3motorStalled/3/true - MOTOpP BpPEMEHHO MPUOCTAHOBJIEH

(3ab6n0KMpOBaH BHEWHWM NPensTCTBUEM)
3

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

{

3anyckaeT MOTOpP (aCWHXPOHHLIA BbI3OB). BO3MOXHbE napameTpbl -
CKOpPOCTb M CNocob6 OCTaHOBKM MO ymon4daHuw npu BbizoBe stop()

by

function Run(sp:variant; sa:variant):TEv3TachoMotor;
function Run(sp:variant):TEv3TachoMotor;
function Run():TEv3TachoMotor;

{

3anyckaeT MOTOp BM/OTb A0 AOCTMXeHUs aBGCoMoTHOW no3uumm
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(aCUMHXPOHHLI BbI3OB). 3HAK CKOPOCTW WUMHOPUPYETCH, [ABUXEHUe
HanpaB/iEHO Bcerja B CTOPOHY 3afaHHOW MOo3uuun.
nosvumsa paccumTbiBAETCA BO BpalweHuax.
BO3MOXHble MapameTpbl - CKOPOCTb M CNOCO6 OCTaHOBKMU
3
function RunToAbsPos(pos:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunToAbsPos(pos:variant; sp:variant):TEv3TachoMotor;
function RunToAbsPos(pos:variant):TEv3TachoMotor;

{

3anyckaeT MOTOP Ha KO/NYECTBO MWIINCEKYH[ (AaCUHXPOHHLIA BbI30B) .
BO3MOXHble napameTpbl - CKOPOCTb M cnocob 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 KO/AMYeCTBO rpagycoB (@CUHXPOHHLIA BbLI3OB) .
BO3MOXHble napameTpbl - CKOPOCTb U Cnocob OCTaHOBKU
3
function RunDeg(deg:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunDeg(deg:variant; sp:variant):TEv3TachoMotor;
function RunDeg(deg:variant):TEv3TachoMotor;

{

3anyckaeT MOTOP Ha KOAMYecTBO 060pOTOB (@CUHXPOHHLIA BbLI3OB).
BO3MOXHble MapameTpbl - CKOPOCTb M 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 npsaMOi nojayvenn HanpsxeHusa c 670Ka nuTaHus
Sp - MpOUEeHT nojgaBaemMoro HanpsaxeHusa, oT -100 go 100
OTpuuaTesibHOe 3HayeHue obecneymBaeT VHBEPCUI BpaweHus.
CKopoCTb BpaleHUsa AO0NOSHUTENIbHO 3aBUCUT OT YPOBHA 3apagku
610Ka nNuTaHus.

3

function directRun(sp:variant):TEv3TachoMotor;

{

N3meHeHne HanpsixeHusd, MnogaBaemMoro Ha MOTOp
(npegBapuTenbHO OAHOKPATHO Bbi3BaTb directRun)

function directSpeed(sp:variant):TEv3TachoMotor;

{

Tekylee HanpsaxeHwe, nojgaBaemMoe Ha MOTOpP

3

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

{

v0.2.5 Pa3roH u TOpMOXeHune

3

// ycTaHaBnuBaeT BpeMs pa3roHa B MWUINMCeKyHAax
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function setRampUp(ms:variant):TEv3TachoMotor;
// BO3BpawaeT BpPeMsA pa3roHa B MWIIUCEKYHAaX
function RampUp(out ms:variant):TEv3TachoMotor;
function RampUp:variant;

// ycTaHaB/uBaeT BpPeMs TOPOMOXEHUS B MUAIMCEKYHAAxX
function setRampDown(ms:variant):TEv3TachoMotor;
// BO3BpalaeT BpPeMs TOPOMOXEHUSA B MWUIIUCEKYHAAX
function RampDown(out ms:variant):TEv3TachoMotor;
function RampDown:variant;

// ycTaHaBnuBaeT BpeMS pa3roHa U TOPMOXEHWS B MUIIUCEKYHAAaX
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
{

JleMoHCTpauns 3anycka M OCTaHOBKMU

6onbwMx moTopoB (motl.pp)

Mpu 3anycke c 610ka BMecTo knasuwu Enter
MOXHO HaxumaTb KHOMKy CENTER

TpeboBaHus:

[Ba 6onbwnx MOTOpa, NeBblii MOAKIOYEH K
NopTy C MEHbWWM HOMEPOM, MpaBbii - K MOPTY
Cc 60/1bWUM HOMEPOM.

3

{$mode objfpc}

uses uev3, rubiroMotors;
var M1,M2:TEv3LargeMotor;
begin

ev3init();

// TogKNyeHne K nepBoMy MOTOpPY
M1:=TEv3LargeMotor.create();

// 3anyck Ha MaKCUManbHOW CKOpPOCTMU

M1.Run(100);

// eAMHCTBEHHass BO3MOXHOCTb OCTaHOBWTb MOTOpP - enter
readln;

// OCTaHOBKa C TOPMOXEHMWEeM

M1.stop(saBrake);

readln;

// TogKniyeHne KO BTOPOMY MOTOpPY
M2:=TEv3LargeMotor.create();

// 3anyck Ha 3 ceKyHAbl
M2.RunTime (3000, 100, saBrake);
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// MOXHO OCTaHOBWTb MOTOpP A0 3aBeplieHuUs BpaleHus
readln;

// OCTaHOBKa C 3aMeHOW TOPMOXeHUA Ha ygepxaHue
M2.stop(saHold);

readln;

// 3anyck MOTOpPOB B 06paTHYl CTOpPOHY Ha 5 060poToB
// C OXugaHunem 3aBeplueHuss ux paboTsl
M1.runTurn(5, -100, saBrake);
M2.runTurn(5, -100, saBrake) .wait();

writeln ('Motors stopped');

readln;
end.

PyneBoe ynpaBfieHue, moaysnb rubiroMotors

Knacc TEv3Rule wucrnonb3yercs g co3faHusi pPy/eBOrO YIpaB/leHHsT Ha [JBYX MOTOpax U
npeJyiaraeT C/ieflyroliie BO3MOXXHOCTH:

1. Iopep>kka ABYX OOMBIINX WK IBYX CPEIHUX MOTOPOB.

2. 3arycK MOTOPOB C yKa3aHHWeM HarnpaB/eHUsl IBIKEHUSI.

3. 3anmyCcK MOTOPOB C yKa3aHUEM HampaBJ/IeHUs IBW)KEHUS U C OCTAaHOBKOM M0 UCTEYEeHUU BPEMEHHU.
4. BroKYpyOLMi 3aIyCK MOTOPOB C yKa3aHHWeM HampaB/eHUsl ABWKEeHHUSI U O)KUJaHUEeM OCTaHOBKU
TI0 IOCTYDKEHHIO KOTMdecTBa 060pOTOB WM IPajlyCoB.

5. Tlepep 3ammyCcKoM U TIpY 3amycCKe: 3a/laHue CKOPOCTH U OHOTO U3 TPeX CrioCOO0B OCTaHOBKHU.

6. OxyjaHvue 0CTaHOBKU MOTOPOB.

7. TlonyueHue 3aJaHHOM U TeKyIllell CKOPOCTH, criocoba 0CTaHOBKHU.

[Tpu co3paHuy 06BLeKTa-py/IeBOro yrpaB/eHHsl MOKHO yKasblBaTb HOMepa IOPTOB /ISl JIEBOTO U
npaBoro OOMBIIMX MOTOPOB (MAEHTH(UKAIMs TIOPTOB - CM. Bhillle). Ec/iu MOPTHI He yKa3biBaTh,
OyZyT 3a/ieficTBOBaHbI /iBa MepBbIX CBOOOJHBIX OO0JIBILINX MOTOpa. Takke MOXKHO CO3/jaBaTh pyJieBoe
yTipaBjieHHe, YKa3biBasi KJIaCC MOTOPOB. DTO T0O3BO/ISIeT Peajn30BaTh py/ieBoe yrpaBieHue Ha Oase
napbl JIF0ObIX MOTOPOB, Ka O0/BIINX, TaK U CPEJHUX.

Omnucanue Kiaacca TEv3Rule

TEV3Rule=class(TEv3)
// co3pjaHune py/neBOro ynpaB/ieHWs Ha MOTopax YyKa3aHHOro kKnacca
constructor create(LPort,RPort:variant; MotorClass:TEv3TachoMotorClass);
// co3pgaHue pyneBOro ynpas/ieHMS Ha 60AbWNX MOTOpax
constructor create(LPort,RPort:variant);
{
co3gaHne pyneBoro ynpaBneHWss Ha MOTopax yKasaHHOro Krsacca
NOpTHl OMNpPefensnTcs aBTOMaTUYECKU

3

constructor create(MotorClass:TEv3TachoMotorClass);

{

co3jaHve pyseBoro ynpaBfieHuss Ha 6oMbuKMx MoTopax
nopTsl OMNpefenanTca aBTOMAaTUYECKU

}

constructor create();
destructor destroy;override;

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

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

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

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

function howStop:variant;

{
YcTaHaBnMBaeT CKOPOCTb BpauweHus oT -100% o 100% (cm.TEv3TachoMotor)
}
function setSpeed(sp:variant):TEv3Rule;
{
Bo3BpalaeT ycTaHOB/NIEHHYI0 paHee CKOPOCTb 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 MnpaBoro Koneca

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

// ocTaHaBnuBaeT ob6a moTopa (cm.TEv3TachoMotor)
function Stop(sa:variant):TEv3Rule;
function Stop():TEv3Rule;

{

3anyckaeT o6a moTopa (aCUMHXpPOHHLIA Bbi3oB) (cm.TEv3TachoMotor)
direct - HanpaBneHue ABUXeHUA
Mpumepsl NoBeAeHUs PyneBoro ynpasfieHWA NpPuU NONOXUTENbHOW CKOPOCTMU
M 3HaveHus direct:
100 - MoBOPOT BMpaBO BOKpPYr ocw,
-100 - NoBOPOT B/IEBO BOKPYr oOcCH,
50 - MoBOpPOT BMNpaBO BOKPYr npaBoro Koseca,
-50 - NOBOPOT B/IEBO BOKpPYIr /1€BOro Kosneca
3
function Run(direct:variant; sp:variant; sa:variant):TEv3Rule;
function Run(direct:variant; sp:variant):TEv3Rule;
function Run(direct:variant):TEv3Rule;

{

3anyckaeT MOTOPbl Ha KONWYECTBO MWIINCEKYH[ (ACUHXPOHHLI BbI30B) .
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BO3MOXHble MapameTpbl - CKOPOCTb U CNOCO6 OCTaHOBKM
}
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 KonuvecTBO rpagycoB (B/IOKUPYWWWIA BbiZoB) .
BO3MOXHble nmapameTpbl - CKOPOCTb M CNoc06 OCTaHOBKMU
3
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 MOTOPb Ha KonuvecTsBo o6opoTos (B/IOKUPYWOWWIA BbI3OB) .
BO3MOXHble napameTpbl - CKOPOCTb U Cnocob6 OCTaHOBKU
}
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 un TopMOxeHue
// ycTaHaBnuBaeT Ha o6a mMoTopa BpemMsa pas3roHa B MWIUCEKYHAaX
function setRampUp(ms:variant):TEv3Rule;
// ycTaHaBnuBaeT Ha o6a MoTopa Bpems TOPOMOXEHUS B MUANUCEKYHAaX
function setRampDown(ms:variant):TEv3Rule;
// ycTaHaBnuBaeT Ha o06a MOTOpa Bpems pa3roHa U TOPMOXEHUSA B MWUNIUCEKYHAAX
function setRamp(ms:variant):TEv3Rule;
function setRamp(msUp,msDown:variant):TEv3Rule;
end;

IIpuMepbI HC0/IHL30BaHUA PYJ/IEBOr0 yIIpaB/ieHUs Ha 0a3e moTopoB EV3

{

by
{

u

[BWXeHne No NMHUKM [0 NepeKpecTKa
C nomoubi ABYX AaTymkoB cBeTa (mot2.pp)

TpeboBaHus:

[lBa 6onbunx MOTOpa, NEBbIA MOAK/IOYEH K
NOpTY C MEHbWWM HOMEPOM, MpaBbliii - K MOPTY
Cc 60/1bWUM HOMEPOM.

[Ba jaTunkKa cBeTa, /NeBblii MOAK/IOYEH K
NOpTY C MEHbLWWUM HOMEPOM, MpaBblii - K MOPTY
Cc 60/1bWUM HOMEPOM.

$mode objfpc}
ses uev3, rubiroMotors, rubiroSensors;

var

{

L,R:TEv3ColorSensor;
Rule:TEV3Rule;

Mpoueaypa ABWUXEHUS MO NIMHUM [0 MNepeKpecTKa
C MomMOllb ABYX AATYMKOB LBeTa
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maxSpeed - MakCuma/sbHO pa3BuUBaemMasi CKOPOCTb

minSpeed - MUHMMa/bHasi CKOPOCTb

koef - Ko3pdnuymeHT nosopoTa, OT O (MOBOPOT OTCYTCBYET)
[0 1 (KpailHe pe3Kuii NOBOPOT)

borderBreak - rpaHuua 4epHoOro, BbIXOA4 W3 Mpoueaypbl
npu cymme 3HayeHui JaT4yuMKOB, MeHblieli borderBreak
(BbIXO4 MO NEpPeKpecTKy)

borderAcc - rpaHuua TOYHOCTU, [ABUXEHME MNPSAMO MPU pasnUyumn
3Ha4YeHWn [aT4YMKOB MeHbleM borderAcc

b

procedure run(maxSpeed, minSpeed, koef:double; borderBreak,

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;

borderAcc:integer);

if (direct=prevDirect)and(speed>=maxSpeed) then continue;

if (direct=prevDirect) then speed+=1
else speed:=minSpeed;
prevDirect:=direct;
rule.Run(direct, speed);
end;
finally
rule.stop(saBrake);
end;
end;

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

end.

PydyHOoe ynpaBneHue pob6oToMm c KnasuaTyps (mot3_1.pp)

TpeboBaHus:

[Ba 6onbwnx MOTOpa, NeBbliA MOAKIOYEH K
NopTy C MEHbWWM HOMEPOM, MpaBbii - K MOPTY
Cc 60/1bWUM HOMEPOM.

3anyck - B ssh-ceccum, pekomeHayeTcss 6ecnpoBofgHoOe
NOAKAKYEHNE K PO6GOTY.
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Mpu cTapTe nNporpamMmbl BbIBOAUTCS cnpasBKa Mo
K/aBuWwam ynpaBieHus .

}

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

var ch:char; command:char=#0; speed:integer=20;
begin
writeln('Po60T C py4HbIM ynpaBneHuem');
writeln('KnaBuwa ESC - 3aBepweHune paboTbl nporpammbl’');
writeln('KnaBuum kypcopa t,—,—,l - ABWXeHue pob6oTa');
writeln('KnaBuwn oT 1 g0 9 - cKopocTb poboTa');
writeln('OcTanbHble KnaBuwK - 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 Tekymeli Bepcuu OUOMMOTEKH TOfiep)KUBaeTcss BeCch Habop AaTuvkoB Lego-EV3 u jgaTumk-

KHorKa NXT.

TEv3InfraSensor

Wudpakpachsbiii gatuvk (koz 45509). [To3BonseT onpefieniite pacCTOSIHUE [10
npensATcTBUA (40 npuMepHo 70 cM), HarpapjieHWe W pacCTOsIHUE /10 MasiKa
(xom 45508), Habop Ha)KaThIX KHOMOK Ha Masike. Omepaliyd Ha Masike
TIPOBOZSITCS C YU€TOM BbIOPaHHOTO KaHasia CBSI3H.

TEv3GyroSensor

I'ipockormueckuii gatuuk (Koz 45505). [To3BosisieT onpeenuTh CKOPOCTb U
Hampap/jieHWe TPU [IBWKEHUM B TOPU30HTA/ILHOM IJIOCKOCTH, CKOPOCTh U
yTOJT HAaKJIOHa.

TEv3UltraSensor

YnbrpasBykoBou gatuuk (kog 45504). [TosBonsieT onpefensiTb pacCTOsSIHUE
[0 TIpemnsATCTBUSI B MWIIMMeTpaX, CaHTHMeTpax, MeTpax; OLleHUBaThb
Ha/IMyve ITyMOB OT JPYTMX JaTYMKOB; IO/yyaThb [JaHHbIE cpa3sy, 0o
OKUJaThb W3MeHUBIIerocss 3HaueHus. IlITaTHO TOAJepP>KUBaeT peXuM
MOCTOSSHHOTO HEeMNPEePBLIBHOTO OMpe/ie/ieHUs1 paCCTOSTHUS. DKCIepUMeHTalbHO
MO/ JIeP>)KUBaeT PeXUM OJHOPA30BOTO OIpefie/ieHHsl PAcCTOsHUSL — (He
PEKOMEH/1yeTCsl K UCII0/Ib30BaHUIO)

TEv3ColorSensor

Hatuuk 1Beta/cBeta (kog 45506). IlogmepkvBaeT peXXuMbl OIpezesieHUs
1[BeTa, ompefeneHusi cocrapisoux LBeta (RGB), onpeneneHvsi ypoBHs
OTPa)KeHHOI'0 CBeTa W OlpefesieHrs OCBellleHHOCTU. [lo3Bossier mosyyarb
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AdHHbIE Cpa3y, b0 0XXHWaThb U3MEHHMBIIETOCA 3HAUEHUA

TEv3TouchSensor |Jatuuk kacanus (kop 45507). [To3BosisieT omnpefie/iuTh TeKylllee COCTOSIHHE
KHOITKH, TI03BOJISIET OKU/]aTh Ha)KaTHsl, OT)KaTUS U I1je/TuKa.

TNXTTouchSensor |Jatuuk kacanusi (kof 9843). Ilo3BosisieT orpejenuTh TeKylljee COCTOSIHUe
KHOIIKH, TI03BOJISIET OKU/|aTh Ha)KaTHsl, OT)KaTUS U I1je/TJuKa.

[Tpu co3gaHny 00bEKTOB-ZATUMKOB MOXKHO YKa3bIBaTb HOMED TopTa. JleHCTBUTE/IbHBI CJIeyIOLHe
3HaueHus (DerucTp CUMBOJIOB HEBA)KEH)

ans nopra 1: 1,'1','inl';

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

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

s ropra 4: 4,'4','ind';

Ecnu mopt He yKa3sbiBaeTcsi, TO 00beKT-/jaTUMK MPUCOeAWHSEeTCsl K OmbkalieMy (c/ieBa-Harpago,
oT 1 10 4) MUHMMaJILHO Harpy>KeHHOMY TIOPTY, Ha KOTOPOM MOAK/IIOUEH JaTYUK COOTBETCTBYHOLIErO
tuna. [log Harpy3kod mopTra MOHKWMAaeTCsl KOJMUECTBO MPUCOEAVHEHHBIX K IOPTYy 00BeKkToB. B
TeKylel Bepcuu OMOIMOTEKN He UMeeT CMBIC/Ia HarpyykaTh MOpT Oosiee yeM OIHUM 0OBEKTOM.

Knacc TEv3InfraSensor (moaynb rubiroSensors)

OcobeHHOCTBIO paboThl MH(PAaKpacHOro JaTuvka SB/SeTCS ero TeCHOe B3auMOJeNCTBHe C
VMH(ppaKpacHbIM MasikoM. YKa3aHHble YCTPOMCTBa C/leZlyeT pacCMaTpuBaTb COBMECTHO, T. K. Mask
nipe/iHa3HAYeH /Il pacIiupeHust Habopa BO3MOXKHOCTel MH(PAKPACHOTO /JaTUMKa, KOTOPBIH, B CBOIO
ouepeZib, IMeeT BCe HeoOXOJMMbIe arrapaTHO-TIPOrpaMMHbIe BOSMOYKHOCTH [i/Isi KOMMYHHKALUW C
MasikoM, a MIMEHHO - HarpaB/ieHWe W PacCTOsiHUe 0 Masika, HabOp Ha)KaThbIX KHOTIOK Ha Masike.
be30THOCUTENIBHO K Ha/JWYMI0 WM OTCYTCTBUIO Masika, MH(PaKpaCHbI AaT4MK MOJ/ep>KUBaeT
BO3MO)KHOCTb OTIpeZiesieHHsi pacCcTosiHUs Ao TipensitcTBus (Proximity mode) B auamnasone [0;100],
0.7 caHTHMeTpa Ha OJHY e[JMHULlY U3MepPeHHs], OCYLLeCTB/IsIs 3aMepbl KaKble 50 MUITMCEKYH[,.

Emje gBa pexkuma paboThl JaTuvKa TpeJHa3HaueHbl /I8 KOMMYHHMKALMH C MasKOM.
JocTynHOCTh Masika orpefiesisieTcsl BYMs IapaMeTpaMu: 1) yCTaHOBKOM OINpe/ie/IeHHOrO KaHasa
cBsi3u (00IIlee KOTMUECTBO KaHAJIOB - 4), KOTOPBIN (UKCHUPYeTCs TiepeK/rouaresieM Ha Masike, UTO
TI03BOJISIeT OJHOBPEMEHHO WCII0/Ib30BaThb KaK HECKO/IbKO MasKOB /Il OJHOIO JaTyuka, TakK M
HECKO/IbKO JIaTUMKOB JJIi OJHOTO Masika; M 2) HaxoXKJeHrWeM Masika B TiepefiHell monycdepe
Jaruvka. B oboux pexynMmax TMpU HakaToll KHOIKe/KHOTNKAaX MasK HauMHaeT W3/Iy4yaTb Ha
BbIOpaHHOM KaHasie VIK-curHanbt Kaxsie 105-220 MUIIUCEKYH,

PexxuMm oripefiesieHust paccTosiHusl U HanpasieHust 0 Masika (IR Seeker mode) mossomser
oTpe/ieTUTh PACCTOSIHUE, Ha KOTOPOM HaXOJAWTCS Masik OT AiaTuuka B Auara3one [0;100], 2 cm Ha 1
eJMHULy M3MepeHUsl, U HarlpaBleHHe [0 Masika B JuamnasoHe [-25;25]. [Jns paboTel B laHHOM
peXxuMe Masik J0o/DKeH ObITh repeBe/ieH B COCTOSTHHE MMITY/IbCHOTO u3mydeHus: kHomkoii BECON,
OZJHOKpaTHOe HakaThe Ha KOTOPYH BKJ/IIOYaeT [aHHOe COCTOsiHMe (OrpefesisieTcsl WHAWKAaTOpOM
Masika), 0o BBIKTIOYaeT ero. C jioruueckoil Touku 3peHus Hakate BECON ¢ukcupyet ee B
Ha)KaTOM COCTOSIHUM, a TIOBTOPHOE HajKaTue - OTIIyCKaeT KHOIIKY.

PexxuM ormpeziesieHnsi Ha)kaTbiXx Ha Masike KHOTOK (IR Remote mode) mo3BosisieT MoayudThb
KOMOMHAI[MIO Ha)KaThIX Ha Masike KHOMOK. B otmuune ot kHonku BEKON, ocTasibHble KHOTIKUA He
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(bUKCHpYIOTCS TIDU CBOEM Ha)KaTWUM M HAXOZASTCS B 3TOM COCTOSSHUM DOBHO CTOJIBKO BpeMeHH,
CKOJIKO OHU (hMU3UUeCKH ObI/TM HaXKaThl.

[Tocne Ka)kKAOTO MEPeKTFUeHHsT Ha HOBBIM PEXXUM, JaTUMK TpeOyeT peMHMIMa/TU3alud Maska. B
pe3y/sibTare MPaKTUUeCKM HEBO3MOXXHO MPOrpaMMMPOBaTh JaTuMK CO CMeLIeHWeM peKHMOB,
Hanpumep - OTHOBPEMEHHO mnonyuats ¥ 06pabaTbiBaTh

1) paccTosiHMe U HarpaB/ieHue /10 Masika,

2) HabopBI KHOTIOK Ha Masike
Knacc TEv3InfraSensor He 3ampelijaeT MepeKkaiOueHHe PeXUMOB, OJHAKO Cpe/ACTBaMHU JAaTuvKa
MIPOKOHTPOJIMPOBaTh TEXHUUECKOEe COCTOSsHWE Masika HeBO3MOKHO. [lo3Tomy, mpu OTCYyTCTBUM
PEeMHUIMATN3alvY, JAaTudK OyZeT BO3BpAIllaTh HEKOPPEKTHBbIe pe3y/bTaThl (HalpuMep - HEeBEPHO
OTpe/ie/IsiTh pacCTOsSIHUE /10 MasiKa).
TakuMm 00pa3oM, OCHOBHOW peKOMeHjaruel 0 TPOrPaMMHPOBAaHUI0 WH(PAKPACHOTO JaTuhKa
apiasercs MUWHUMUM3U3ALINA OJHOBPEMEHHOI'O WCIIOJIB3OBAHUA cnepyrommx
HabOpOB MeTOZIOB

1) len

2) direct,distance

3) anybuttons, buttons

Omnucanue Kinacca TEv3InfraSensor u Bcnomorare/ibHBIX THIIOB JJaHHBIX
{

BCE [AOMYyCTUMble KOMOMHaUUM KHOMOK WMHPpaKpacHOro masika,
AN BONbWMHCTBA M3 HUX B Ha3BaHWM YKa3blBAeTCH LBET U
MecTOononoXeHune :
R - red, KpacHasd KHOMkKa
B - blue, cuHAS KHoOMNKa
U - up, BepxHAA KHoMKa
D - down, HWXHASA KHOMKa
Hanpuvmep, KoOHcTaHTa irRUBD oO3HavaeT OfHOBpPEMEHHOEe HaxaTue
KpacHoOW BepxHeit U CuHelt HUXHENn KHOMOK
}
TEV3IRButton=(irNone, irRU, irRD, irBU, irBD,
irRUBU, irRUBD, irRDBU, irRDBD,
irBeacon, irRURD, irBUBD);

{

MHOXEeCTBO, KOTOpOe MOXeT cojepxaTb
nobble KoMOMHauMM KHonok irRU, irRD, irBU wn irBD

}
TEv3IRButtons=set of TEv3IRButton;

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

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

{

HanpaBfieHne A0 Masika, OT -25 (cneBa) Ao +25 (cnpasa)
KaHan - oT 1 fgo 4

}

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

paccTosiHue [0 Masika B %, 4O 2 MeTpoB
KaHan - ot 1 pgo 4
3
function distance(const channel:variant):variant;
function distance(const channel:variant; out dist:variant):TEv3InfraSensor;

{

HaxaTble Ha MasKe KHOMKW, MpPW MCMNOMb30BaHUM MEpPBOro KaHana;
nobble KoMOMHaUMM KHoOMokK irRU, irRD, irBU wn irBD

3

function anyButtons():TEv3IRButtons;

function anyButtons(out butt:TEv3IRButtons):TEv3InfraSensor;

{

HaxaTble Ha Masike KHOMKW, NpuM MCNO/Ab30BaHMM KaHana oT 1 go 4;
BO3BpawWaeT ¢akKT HaxaTuss OAHON KHOMKW WAW KOMOMHaUUM ABYX KHOMOK.
MOXeT aHaIM3MpoBaTbCsA KakK 3HayeHume Tuna TEv3IRButton,
nmbo Kak uenoe 3HayeHue U3 guanasoHa oT 0 go 11
3

function buttons(const channel:variant):variant;

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

end;

IIpumepsl ucnob30BaHuA MH(ppakpacHoro AaTyuka EV3
{

JemoHcTpauns paboTbl MHPpAKPACHOro gaTuvMKa U Masika
"Po60oT Ha noBogke" (sns5.pp)

TpeboBaHus:

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

NOPTY C MEHbWMM HOMEPOM, Mpasbli - K MOPTY

Cc 60/blWUM HOMEPOM.

WHOpaKpacHbIi gaTymK, NOAKAKYEH K nwbomy nopTy.
WHPpaKpacHbin Masgsk Ha MepBOM KaHane.

3
{$mode objfpc}
uses uev3, rubiroSensors, rubiroMotors;
var
Infra:TEv3InfraSensor;
rule:TEv3Rule;
i,d:integer;
begin
ev3Init();
infra:=TEv3InfraSensor.create();
Rule:=TEv3Rule.create();
while true do begin
i:=infra.distance(1);
d:=infra.direct(1);
writeln(i,' ',d);
if (i<30)or(i=100)or(i<0@) then rule.stop
else rule.run(d*4,10+i/2);
end;
end.

{
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JemoHcTpauma uHopakpacHoro gatumka u mMaska (sns6.pp)
"AUCcTaHUNOHHOE YynpasrieHue"

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

if irRD in s then RM.Run(RM.Speed-1);
if irBU in s then LM.Run(LM.Speed+1);
if irBD in s then LM.Run(LM.Speed-1);
end;
end.

Knacc TEv3GyroSensor (moaynb rubiroSensors)

[TepBble peanusaluu TUpPOCKomMYeckoro gAatuvka EV3 wucnonb3oBamu ogHooceBort MEMS
(MUKpO3/1IeKTpOMeXaHUueCKuil) TUpockor. CoBpeMeHHble BEPCUM THPOCKOMA, UCMO0/Ib3yeMOro B
EV3, saBnsioTca ABYyXOCeBbIMBI, MO3BOJIAIOT I0/yYaTh 3HAUeHUsl yIjla U CKOPOCTH TIOBOPOTa MPU
JBIDKEHUM B TOPU30HTAIbHOM MJIOCKOCTH, YI7Ia M CKOPOCTH HAKJ/IOHA, BBITIONHATL OOHY/IeHHe yTiia
MOBOpPOTa M KaymuOpoBKy. TouHOCTh M3MepeHusi AekjapupyeTcs B +3 rpaayca Ha 90 rpagycos,
MaKCHUMaJIbHO JI0MyCTHMMast CKOPOCTh BpalljeHus1/HakIoHa - 440 rpaslyCoB B CeKyHJY.

B 1cnosib30BaHNM THPOCKOITYECKOTO /IaTYMKa CYIeCTBYeT HeCKOMbKO 0cobeHHOCTell. Bo mepBbIX,
TIpY TI0flaue TIUTaHKsI Ha TUPOCKOI OH /I0/DKeH HaXOAWUThCS B COCTOSIHUM TIOKos1. Eciii po6oT OyzeT B
COCTOSIHWY JIBYDKEHHS TIPY MHULMAIM3al[ii TUPOCKOTIA, TO CKOPOCTh ero BpalleHus Oyzer rpuHsTa
3a 0, a mocsesyoasi OCTAaHOBKA IpUBeJeT K HEeHY/JIeBOMY 3HaueHWI0 CKOPDOCTH IOBOpOTa B
COCTOSIHMM (DaKTMUeCKOTO TTOKOSI M TIepMaHeHTHOMY HapalliBaHWIO abCOMIOTHOTO 3HAYeHHUs yriia
TI0OBOPOTA, YTO U3BECTHO IO/, TEPMHUHAMHU «CMellleHrne» WM «Japeid». TIpobseMy MO)KHO peluThb
perHULaTN3aliel TUPOCKoTia KaMOpOBKOH, 3a(pIKCHPOBAaB TIpe/IBapUTeIbHO JaTYMK B COCTOSTHUN
TIOKOs1, YTO TI03BOJIsSIeT MPOrPaMMHO PeLuTh npobsieMy "TUIbIBYIIMX' 3HaUeHUH yr/ia TTOBOpOTa IMpU
BpAIlleHUX BOKPYT IJIaBHOW OCH. BTOpoil 0COOEHHOCTBIO [aTuvKa SIBIsSeTCS HeoOXOAUMOCTb
IIOBOpPOTa CTPOro BOKPYT' OCH TMPOCKOMNa Jjisi obecrieyeHrsi TOUHOCTU HM3MepeHUsl yIyia I0BOpOTa.
TpeTreil 0COOEHHOCTBIO - JIATEHTHOCTH TTPOLIeCCOB M3MEePeHHsi CKOPOCTH M pacueTa yrJia TToBOpOTa
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Onmarofapst CBOMCTBY ha3oBoii 3ajepkKki  MEMS-THpocKoma, KOTOpas MOMKET [JOCTHraTh
HEeCKOJTbKUX /1€ CSITKOB MUIJTUCEKYH/I.

HauviHast ¢ Bepcum 0.2.6 OUOMMOTEKH TOSBU/IACH BO3MOXXHOCTb KOMIIEHCHPOBaTh HEKOTOpbIE W3
npo06sieM TUPOCKOITMYeCKOT0 /IaTuMKa 3aJjaHreM CIlelaabHbIX K03 dUIeHTOB. ITO KOMITeHCALs
TIOTPEeLTHOCTH U3MepeHHH, BO3HUKAIOIIMX TIPH [TOBOPOTaX CO CMeIeHNeM OCH BpalljeHus: paboTa 1o
OTHOLLIEHUIO K OCU TMPOCKOIA (B Aa/ibHelllleM — 0CeBble TIOrPeLIHOCTH), a TaK)Ke MOTrPeIIHOCTeH,
CBSI3aHHBIX C aHAJIOTOBO-1M(POBLIM Mpeobpa3oBaHueM (B JasbHeliieM - ALITI-morperHocTy).

OceBble MOTrPELIHOCTA 3aBUCSAT OT KOPPEKTHOCTH PACIMOIOXEeHUsl [JaTuMKa U TJIOTHOCTBIO €ero
3aKpervieHuss Ha poOoTe. Bosbliyt0 posib B BeIMUMHAX W TIOCTOSTHCTBE OCEBBIX TMOTPEITHOCTeH
UrpaeT TUIaBHOCTb JBWKEHHs1 pob0Ta ¥ POBHOCTb TMOBEPXHOCTH, TI0 KOTOPOW OH TepeMeIaeTcsl.
OO6bIUHO OceBasi TIOTPEITHOCTh TeM 0oJibilie, yeM OOJIBIINI yron MOBOPOTa, BHE 3aBUCUMOCTH OT
ero 3Haka, 3a(MKCUPOBaH B JlaHHbI MOMEHT Ha JaT4yuvKe, W PaBHa HY/O TIPU HY/IEBOM YIJie
TIOBOPOTA.

AIIIT-morpentHOCTH HOCAT OOBIUHO WHTErpajbHBIA XapaKTep, HAKaruTUBAIOTCS TPH  KaXKIOM
V3MepeHUH, UH/IMBUAYa/IbHbI [Jis1 KaXK/0r0 AaTurKa. [/1si HeKOTOPBIX JaTUMKOB OHU TpeHeOpesxruMo
MaJibl, JIs1 APYTUX MOTYT JOXOAWTH 0 HECKOJILKUX IPaZlyCcoB Ha MomHbIA 060poT. O6sruno, AIIII-
TIOTPEeIIHOCTL TeM Oosibille, uem Oosblile TIOBOPOTOB COBepIlial pPOOOT, MOXeT OBITh Kak
TIOJIO)KUTE/TbHOM, TaK ¥ OTPULIATeTbHOM, B 3aBUCMOCTH OT 0COOEHHOCTel KOHKPETHOTO /JaTYMKa.

O6a TWMa TOTPEeITHOCTed KOHTPOJIMPYIOTCS C TIOMOIIbIO KOI(P(UIIMEHTOB, T. €. BeJIUUYUHE
norpemiHOoCTM Ha 1 rpagyc noBopota. Ko3dduiueHT oceBoil MOrpemiHOCTH [OCTYIeH uepe3
cBoiictBo axisDriftRate, ALITI-nmorpemHocti — uepe3 cBoiicTBO integralDriftRate. KoHkpeTHbIe
BEJIMUMHBI KO3(OULIMEHTOB MOTYT OBbITh BBIUMC/IEHBI TONBKO 3KCIIEPUMEHTAbHBIM TyTeM. [ljist
ALTI-mOrpeliHOCTA 3TO MOXKHO CZieJlaTh OAWH pa3 MJid KaKA0ro Tupockoma. [ljis oceBoi
TIOTPEeLIHOCTU 3TO C/IeAlyeT C/eaTh JJisl KXo KOHCTPYKLMK po0oTa U /7151 KKl TTOBePXHOCTH,
r7ie OH OyZIeT UCIOJIb30BaThCSl.

Onucanue Kinacca TEv3GyroSensor

TEv3GyroDrift=(drAxis,drIntegral);

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

// YcTaHOBKa-nonydyeHune 6a30BOli YyrnoBoli no3vuyuu

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

// YBenuyeHue 3HayeHusa 6a30BON YrsjioBOW NO3ULMU

function addBaseAngle(addAngle:variant):TEv3GyroSensor;

// YcTaHOBKa-nonydyeHne KoapoéuUMEeHTOB CMeleHuN

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

function driftRate(drifttype:TEv3GyroDrift):double;

property axisDriftRate:double;

property integralDriftRate:double;

// TNonyyeHne aKTya/lbHOW KOPPEKUUM CMEWeHUs yKasaHHOro Tuna
function Correction(drifttype:TEv3GyroDrift):double;
property axisCorrection:double;

property integralCorrection:double;

// KannbpoBKa rupockona, pAo/xHa MNPOBOAUTCHA B COCTOSIHUM MOKOA,
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// peicTByeT TONbKO Ha Yrosi/cCKopocTb MOBOpOTa,
// He oKa3blBaeT B/USAHWA Ha Yro//CKOPOCTb HaK/lIOHa
function calibrate:TEv3GyroSensor;

// yron nosopoTa B rpagycax
// ecnu src=true, TO pe3ynbTaT BO3BpaWwaeTCs HeNocpeLCTBEHHO C rupockona
// ecnn src=false, To pe3ynbTaT BO3BpalaeTCd C y4yeToMm
// 6a30BOro yrna u BCeX KOppeKuuii cmeleHus
function angle(src:boolean=false):variant;
function angle(out ang:variant;src:boolean=false):TEv3GyroSensor;
end;

IIpumepsl UCI0/1b30BaHUA JaTuMKa-rupockona EV3
{

JeMoHCcTpaumsa gaTtumka rupockona (sns4.pp)

Mpn cTapTe nporpaMvbl Po60OT AO/MKEH HAXOAWTbLCA B COCTOSAHMU MOKOSA.
KannbpoBkoii gaTuuka rupockona ¢ukcupyeTcs nepBoHadanbHOe
HanpasseHue poboTa.

Ecnu HanpaBneHne poboTa u3MeHseTcA (Hanpumep - PY4YHbLIM MepemMeleHueM
B ApYyroe rnosioxeHue), TO BbbkAaB 5-CeKYHAHWNA

UHTepBas, po6OT NNaBHO BO3BpaWaeTCcA B WCXOA4HOE MOJIOXeHUEe

C MOMOLWbK BpaweHnsa BOKPYr CBOER ocu.

TpeboBaHusa:

[Ba 6onbwnx MOTOpa, NeBblA MOAKIOYEH K
NopTy C MEHbWWM HOMEPOM, MpaBblii - K MOPTY
Cc 60/1bWUM HOMEPOM.

JaTunk rupockona, nNOAK/OYEH K noboMy nopTy.

3
{$mode objfpc}
uses uev3, rubiroSensors, rubiroMotors,math;
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 10 TIPUHLUITY 3XO0JI0KaTopa Ha Yactore B 40 Kusorepi u
MO3BOJISIET OTpefie/isiTb PacCTOsiHWe [0 BrepeAu crosimiero mnpenstctBus. CrefyeT yuuThIBAaTh
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KoHycooOpa3Hoe (90 rpagycoB) pacmpocTpaHeHHWe CHTHajla, M000YHbIM 3(deKToM KOToporo
SIBJIIeTCS. BO3MOXKHBIM '"'3aXBaT' TMpPENSTCTBUM, HaxO[ALIMXCS 3a NpeferaMyd OCeBOW JMHUM €ero
pacrnpocTpaHeHusi. [Iyana3oH U3MepsieMoro pacCTOsSIHUS - OT 3 [0 255 CAaHTUMETPOB, C TOYHOCTHIO
[0 JecsaTelx fosied. [laTuMk MOXKeT oOmnpefiessiTh HaJuyve IIyMOB, T. €. CUTH&JIOB OT JPYruX
aHaJIOTUUHBIX [JaTUMKOB WM YCTPOWCTB. B TakoM ciyuae rosaratbCsl Ha MOMy4YeHHbIN pe3ysbTaT
He/b3s U C/efyeT TMOBTOPUThH 3amMepbl PacCTOsHUS. [JaTuyMK MOXXeT (yHKLMOHUPOBAaTh B JBYX
peXkumax: B pe)kuMe HeIllpepbIBHOIO 3aMepa U peXrMMe eJWHWYHOro 3aMmepa. B mepBom ciyuae
JlaTUMK ITOCTOSIHHO MOChUIaeT 3BYKOBOM M CUTHA/ U OIpefiesiseT pacCTOsIHUe [0 MpensaTcTBys. Bo
BTOPOM C/Ty4ae JaTurK OCYIIeCTB/IseT eJHHUUHBINA 3aMep B MOMEHT o0pallieHus: K HeMy.

@aKT W TOYHOCTb OIpefie/leHus] PAacCTOSHUSA [0 IIPelATCTBUS 3aBUCUT OT MHOTHUX
rnapaMeTpoB. Bo mMepBbIX, TOUHOCTb 3aMepa, B COOTBETCTBUM C TEeXHUUECKOU [JOKyMeHTalueH,
paBHa t1 caHTuMeTpy. Bo BTOpBIX, IIpU 3amepe pacCTOSHUS [0 NPENATCTBUS, PAaCIIOIOKEHHOIO
Omwke 3cM, BO3BpalljaeMblii pe3ysibraT OyZeT TPOM3BONBHBIM. B TpeThHX, BO3BpalljaeMoe
pacctosiHue B 255 CaHTMMETPOB O3HAyaeT, UYTO MPEMNSTCTBHe He yAanoch OOHApYy»KuTb. Takum
obpa3om, 3HaueHue 255 - 3TO He pacCTOsIHUE, a UHIUKATOD OTCYTCTBUS TIPENATCTBUS. B ueTBepThIX,
eC/IM TIPUCYTCTBYIOT ayAWOCHrHanbl Ha Onuskod K 40kI'1) yacToTe, OHM MOTYT TIOBIUSATH Ha
pe3ysbTar 3aMepa. OTy TpobsieMy MOXKET YaCTUUHO PELIUTh MeXaHW3M Orpe/iesieHust IyMoB. Ecin
repe/; BBINIOJIHEHWEM 3aMepa pPacCTOSHUS OIpefie/ITb OTCYTCTBHE ITIOCTOPOHHUX IIyMOB, TO
BEPOATHOCTb KOPPEKTHOCTH 3aMepa 3HAauMTe/JbHO IIOBBICUTCSA. B IATBIX, 3KCIIepUMeHTbI
MOKa3bIBalOT BO3MOXKHOCTb TIOSIBJIEHUS] TaK Ha3biBaeMbIX '"(aHTOMOB", KOrga B OTCYTCTBUE
NIPensATCTBUS JaTuuK OIlpejiesisieT ero Hajvuyue. B IIecTbIX, TOUHOCTb 3aMepa BO MHOI'OM 3aBHUCUT
OT (OpMbl TIPENATCTBUS: HAWIyULUIMM pe3ynbTaT [aloT IpeJMeTbl C IUJIOCKOM CTOPOHOM,
o0OpalleHHOM K JaTuMKy; [UIMHAPUUECKHe WU ChepruuecKre TPeJMeThI AAl0T XyALIUNA pe3ysibTar,
0COOEHHO TP CMeIeHMH B CTOPOHY OT OCH; HaWXyALIM{A pe3y/ibTaT JaloT CMeleHHbIe
OTHOCHTE/ILHO OCH IpeiMeThl C IUVIOCKUMU CTOPOHaMH, He IepIIeHVKY/IIPHbBIMU OCH JaTyuka. B
COBOKYITHOCTH, BCe yKa3aHHble (DAKTOpbI OMNpe/ie/sitoT HeBO3MOXKHOCTb I'apaHTHPOBaTb TOYHOCTb
OT/Ie/TbHOTO 3aMepa, U KOPPEKTHBIM pe3y/bTaT MOKET ObITh IMO/iyueH TOMBbKO C HCIOIb30BaHUEM
CTaTUCTUYeCKUX MeTOZ0B.

Onucanue kiacca TEv3UltraSensor

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

{

BknwvaeT (1/true) wnm oTknwyaeT (0/false) pexum oxumgaHus
HOBOIrO paccCTOsiHUSA. B 3TOM pexume MNony4vYeHue paccTOsAHMA [0
npenAaTCcTBMA O6/I0OKMpPYeT MporpaMMmy A0 Tex Mop, noka OHO He

U3MEHUTCS MO CPaBHEHUS C NpeabaylWwuM 3amepoM.

}

function waitMode(yes:variant):TEv3UltraSensor;

{

BknwyvaeT (1/true) wnm oTkmwoyaeT (0/false) pexum eAUHUYHOrO
UTEeHUda, C MHTepBas/iIOM 3anpocoB He MeHee 300ms. [losie3eH npu
Ha/MYnMU HECKONIbKUX [aTUMKOB BO M36exaHue rnomex. B Tekyuwei
Bepcun 6mbanotekun HE PEKOMEHAYETCSl K MCMHOMb30BaHUKW MO MPUYMHE
HecTabunbHOW paboThl ApaiiBepa

3

function singleMode(yes:variant):TEv3UltraSensor;
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// onpepeneHne noMmex, BO3BpawaeT UCTUHY, e€CNu pALOM APYroi Mewawwuii ceHcop
function noise:variant;
function noise(out yesnoise:variant):TEv3UltraSensor;

// paccTossHWe [0 NpensaTCcTBUA B MUAIUMETpax
function lenMM:variant;
function lenMM(out len:variant):TEv3UltraSensor;

// paccTosiHMe [0 NpensaTCTBUA B CaHTuUMmeTpax
function lenCM:variant;
function lenCM(out len:variant):TEv3UltraSensor;

// paccTosHMe A0 NpensTCTBMA B MeTpax

function lenM:variant;

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

ITpuMepsbI UCI10/1b30BaHUA Y/IbTPa3BYKOBOI0 JaTyukKa paccroaHusa EV3
{

JemoHcTpaums paboTbl yNbTPa3BYKOBOr0o gaTyuka paccTosHus (sns7.pp)
"Po60OT-nyTewecTBEHHUK"

TpeboBaHusa:
JBa 6ONblMX MOTOPa, /EBLIA MOAK/MOUYEH K
NOpTy C MEHbWWM HOMEPOM, MpaBbli - K MNOPTY
C 60/1bWUM HOMEPOM.
YNbTpa3BYKOBOW faT4MK pacCTOSAHMSA, MOAK/OYEH K /Il060OMYy MOpTY.
3
{$mode objfpc}
uses uev3, rubiroSensors, rubiroMotors, rubiroButtons;
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)

YKa3aHHbIN [aTumK SBJsSEeTCS MHOTONPO(UIBHBIM YCTPOKMCTBOM M MOXKET (DYHKLIMOHHMPOBAaTh
B YeThIpeX pa3/MMuHBIX pekuMax. Ha paboTy garuvka cuibHOe BMsSIHHE OKa3blBaeT M3MeHEeHHe
BHeIIIHell OCBell]eHHOCTU U KpaliHe HeraTtuBHOe - pabora ¢oroBcrbiiek. [lostomy crenyet
MHHHMH3UPOBATh UCI0/Ib30BaHKe oToKaMep Ipu paboTe C AaTUMKOM I[BeTa/CBeTa.
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Pexxum ompezienienus 1Beta (COLOR mode) ornpefensieT 1jBeT TTOBEPXHOCTH, HAaXOASIIIeNCs
Ha paccrosiHud (0.5-1.0 caHTUMeTpOB OT faruvka. PesysbTarT usMepeHUs BO3BpalljaeTCs B BUZE
1|e/IOUMC/IeHHOr 0 3HaueHus1 B Auarasone [0,7], rae 0 - oTCyTCTBUE WM HEKOPPEKTHOE OMpe/iesieHre
1[BeTa, 1 - 4epHbIH, 2 - CUHUH, 3 - 3eJIeHbIH, 4 - KeNTbIH, 5 - KpacHbIH, 6 - Oesiblid, 7 - KOpUUHEBBIH.
K coxanennto, kommanuss LEGO He mpefocTaBisieT WAEHTH(MUKALMIO LIBETOB B KaKOW-TMO0
y3BeCcTHOM LiBeToBOM Mozenu (Pantone, CMYK, RGB u T.1.), 103TOMy HEBO3MO)XHO rapaHTHPOBaTh
100-nporjeHTHOe KOppeKTHOe pacro3HaBaHWe LBeTa C UCMO/Ib30BaHWEM YKa3aHHOrO Jaruvka. U3
TPaKTHKU WCIOb30BaHUs C/Ie[lyeT, YTO JIyyllle BCEro pacro3HaeTcs KpaCHbIM LBET, IPYT C APyroM
myTaroTcs 1) >KenTobi, Genblii ¥ KOPUUYHEBBIM, 2) YepHBIM, CHUHUN U 3e/ieHbId. KOoppeKTHOCTh
pacro3HaBaHUs 3aBUCUT OT OTTEHKA 1[BeTa; OT PacCTOSIHWS, Ha KOTOPOM HaXOAUTCSl AaTYMK OT
L[BETHOW MOBEPXHOCTH; OT (DOPMBI LIBETHOM MOBEPXHOCTH; OT OZHOPOAHOCTH LBETa MOBEPXHOCTH;
OT BHEIIIHEH OCBeI|eHHOCTU. MO)KHO 00eCIieunTh WHUBUAYa/TbHYIO0 MMOATOHKY BCEX YKa3aHHbBIX
rapaMeTpoOB TakKUM 00pa3oM, uTOObI MOMYYUTh rapaHTUPOBAHHYI0 KOPPEKTHOCThH PacIio3HaBaHUs,
OfIHAaKO TepeMelrieHre poboTa B Apyrue YCIOBUS CHOBA TPUBEET K MyTaHHIe 11BeToB. [1o3TOMY,
TIPY BO3MOYKHOCTH, CJielyeT UCIIO/hb30BaTh He Oosiee ueM TPeXLIBeTOBYH) CXeMy, HarpyuMep, CUHUH-
KPACHBIN-)Ke/TbIH, 3e/eHbll-KpPacHbIN-0eblii U T. 1.

Pexxum omnpegnenenuss RGB-uBera (RGB-REF mode) ornipezensier RGB-11BeT moBepxHOCTH,
Haxopdwerics Ha paccrosHuM (0.5-1.0 caHTMMeTpOB OT JaTyvka. B [JaHHOM pexrMe [JaT4yMK
BO3BpalljaeT TPU LIEJIOYMC/IEHHBIX 3HaueHus, Kakjoe - B AuarnaszoHe or 0 mo 1020. 3HaueHus
TIPeZICTaB/ISIIOT CO00M WHTEHCHBHOCTb KPACHOTO, 3e/IeHOTO W CHHEro. AHanu3upysi KOMOWHAIIHMIO
yKa3aHHbIX 3HAu€HWM, MOYKHO paboTaTh C Topasfio OOJBIIMM KOJMUECTBOM OTTEHKOB IBETOB, UEM
TpeloCTaB/IsieT MpeAbIyIINU PeXXUM.

PexxuM ompesiesieHusi UHTeHCUBHOCTH oTpakeHHoro cBeta (REFLECT mode). [JaHHbIM
peXXrM OOBIYHO HWCTIONB3YIOT [/ OTIpeZie/ieHus] UepHOTO M 0esioro IBeTOB, a TaKXKe pa3WYHBIX
OTTEeHKOB ceporo. PacrnosnoxeHue jatuuka mnpearnonaraeTcs Ha pacctosHuu 0.5-2cM Haf
NOBEPXHOCTbI0. OT UepHOH TMOBEPXHOCTH OTPA)KEHWe MHHHMAJbHO, OT 0eyioi - MaKCMMasbHO.
HaTuvk BO3BpalljaeT Ije/lourc/ieHHoe 3HaueHHe OT 0O (MuUHMMasibHOe oOTpakeHue) a0 100
(MakcuManbHOe oTpakeHWe). KoppeKTwBbI B pe3ysbTaT, BO3BpalljaeMblid [JaTYMKOM, BHOCHUT
BHELLIHSAS. OCBEI|eHHOCTh, [03TOMY He PEeKOMeHJYeTCsl NPUMEHSITb KOHCTaHTHble 3HaueHUs [Jist
OTipe/ie/ieHUs] TpaHWL] 0eloro WM YepHOTo I[BeTa. BMeCTo 3TOro pekoMeH[yeTcsl MCIOJ/Ib30BaTh
riepeMeHHble 3HaueHusi, MoAudULIMpyeMble [l KayK0ro KOHKPeTHOTO CayyYasl.

Pexxum ormpesenenusi BHelHell ocBeljeHHOcTH (AMBIENT mode). B coorBeTcTBHE C
JOKyMEeHTal[Mell JaTuvK BO3BpalllaeT IleJlouMc/ieHHoe 3HaueHWe 0T 0 (MUHMMasbHas
ocBewjeHHOCTh) A0 100 (MakchManbHas OCBELEHHOCTh). B peanbHBIX yCIOBUSIX 3HaYeHUe
OCBeIIIeHHOCTU BapbuUpyeTcss B Oosee y3KWX TpefesiaX, ¢ pa3HOCTbi0 B 30-40 eguHUL] MeX[Y
MUHUMA/bHBIM Y MaKCUMa/IbHbIM YPOBHSIMU OCBeIlleHUsl. OTO eJUHCTBEHHBIN PEXKUM, CITOCOOHBIH
OTipeJiesisiTh MHTEHCUBHOCTb CBeUeHHsl IMCTIesi MOHUTOpA, TUIaHIlIeTa Wik MoOuibHoro TenedoHa,
YTO TIO3BOJISIET WCITO/Ib30BaTh €ro [jisi BBOZAA OOMbIIOro oObeMa 3aKOAMPOBAaHHBIX [aHHBIX. [lsisi
3TOTO [IOCTATOUHO pa3paboTaTh rporpammy, Kotopasi OyzeT yepeoBaTh B OrpejiesieHHOW 001acTH
JUCIJIess YepHbId W Oesblid IIBET C 3a/laHHON YaCTOTOM, WCMOMb3ys TOT WIM WHOW andaBut
KopupoBaHusi (a30yky Mop3e, ABOMUHBIM koA, W T.IL.), a EV3, c wucrnosnb3oBaHWeM [JaTyMka
1iBeTa/cBeta B pexxkume AMBIENT, OyzeT cCuMThIBaTh U [IeKOAMPOBaTh YKa3aHHbIE JJAHHBIE.

Onucanue xki1acca TEv3ColorSensor

TEv3ColorSensor=class(TEv3Sensor)
constructor create(port:variant);
constructor create();
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BknwyvaeT (1/true) wnm oTkmwyaeT (0/false) pexum oxuaaHua

HOBOro 3HayeHWs uBeTa/cBeTa. B 9TOM pexume nosyvyeHue 3HavyeHua uUBeTa/cBeTa
610KVpyeT nporpavMMmy O Tex Mop, NokKa OHO He

U3MEHNUTCA MO CpPaBHEHUA C npegpaywum 3amepom. [0 ymonyaHwuio

OTK/IOYEHO .

}

function waitMode(yes:variant):TEv3ColorSensor;

// nonydyeHue ugeTa oT 0 go 7
function color:variant;
function color(out col:variant):TEv3ColorSensor;

// nonyyeHne RGB uUBeTOB, KaxAbli B gnana3oHe 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 ceeTa, oT O go 100
function reflect:variant;
function reflect(out ref:variant):TEv3ColorSensor;

// nofnyyeHue SApKOCTU ocBelleHuUs, oT O go 100

function ambient:variant;

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

ITpumMepsl UCI10/1b30BaHUA AaTuMKa cBeta EV3
{

JemoHcTpaumsa paboTel gaTumka cBeTa (Snsl.pp) cO 3BYKOBOUM MNOAAEPXKKON .
YacToTa 3BYKOBbLIX CUMrHanoB (OoT 300 go 900 Iu) 3aBUCUT OT YPOBHSA
OTpaxeHHoOro ceeTa. [ANUTEeNbHOCTb 3BYKOBLIX CUIMHa/ioB yBenunyeHa B 10 pas3
np“ MUHUMaNIbBHOM W MakKCUMaslbHOM 3HaYeHUAX YPOBHA OTpPaxXeHHOro ceeTa.

TpeboBaHus:
JaTunk cBeTa, MOAK/MOYEH K /06OMY MOpPTY.
}
{$mode objfpc}
uses uev3, rubiroSound, rubiroSensors, rubiroButtons;
var
s:TEv3ColorSensor;
r,t:integer;
begin
ev3init();
s:=TEv3ColorSensor.Create;
ev3dsound.volume(10);
while true do begin
r:=s.reflect;
if r in [0,100] then t:=100
else t:=10;
ev3Sound.beep(300+6*r, t).wait();
if ev3buttons.back then exit;
end;
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end.

{

JemoHcTpaumsa paboTbl gaTyuka cBeTa (Sns2.pp) C WUCMNONb30BaHUEM
CYHTe3aTopa peyn u BbIBOAOM Ha Aucnnen.

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

Knacc TNXTLightSensor (mogynb rubiroSensors)

Hatuuk cBeta NXT, B ommumm oT garuvka uBeta EV3, Bo3Bpaljaer BelljeCTBEHHBIM pe3ysbTaT
OLIeHKU SIDKOCTH OTPa’KeHHOI'O CBeTa U OCBEILeHHOCTH, C TOYHOCTBHO [I0 OZJHOIO 3Haka Iocie
3amnAaToN.

Onucanue Knacca TNXTLightSensor

TNXTLightSensor=class(TEv3Sensor)
// nonyyeHme APKOCTU OTpaxeHHOro ceeta, OT O Ao 100, BelWwecTBEHHOE 3Ha4yeHue
function reflect:variant;
function reflect(out ref:variant):TNXTLightSensor;
// nonyyeHme APKOCTU OCBeleHusa, OoT O Jo 100, BelWwecTBEHHOE 3HaudyeHue
function ambient:variant;
function ambient(out amb:variant):TNXTLightSensor;
end;

Knacc TEv3TouchSensor (moaynb rubiroSensors)

[aTuvK-KHOMIKA MOXKET HaxOJWUTbCS B HA)XKaTOM WJ/IM OTIIYLIEHHOM COCTOsiHUAX. [IporpamMmmHoe
obecrieueHre KoHTposviepa EV3 Tmo3BossieT, KpOMe YKa3aHHBIX COCTOSIHUM, OTpeeuTb WU
"I1e/TY0K" KHOTIKH, TO €CTh OBICTPYFO TMOC/Ie0BaTe/TbHOCTh HaXKaTHs M OTITy CKAHUSI.
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Onucanue kiacca TEv3TouchSensor

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

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

// OxmaaHne HaxaTua KHOMKWU
function waitPress:TEv3TouchSensor;

// OxujaHue OTMNYCKaHUs KHOMKWU
function waitRelease:TEv3TouchSensor;

// OxuaHue wenyka KHOMKU

function waitClick:TEv3TouchSensor;
end;

ITpuMepsbI UCI10/1b30BaHUA AAaTUMKaA-KHONIKYA EV3

JeMoHCTpauusa pgaTymKa-KHOMKU CO 3BYKOBLIM COMPOBOXAEHUEM
(sns3.pp)

TpeboBaHus:

JaTumnK-KHOMKa, MOAK/KWYEH K Nbomy nopTy.

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

Knacc TNXTTouchSensor (moaynb rubiroSensors)

Bo3moxkHoCTH YKda3dHHOI'O0 AdTUMKad TMO/THOCTBHO COOTBETCTBYIOT BO3MOJXHOCTSAM [OdTUHMKA-KHOIIKKA
EV3.

Onucanue xki1acca TNXTTouchSensor

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

// WCTWHa npu HaxaTon KHOMKe

function pressed:boolean;
function pressed(out yes:boolean):TNXTTouchSensor;
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// OXugaHue HaxaTusa KHOMKMKU
function waitPress:TNXTTouchSensor;

// OXxupaHve OTMYCKaHWUA KHOMKMK
function waitRelease:TNXTTouchSensor;

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

IIpumeps1 UCNO/IL30BaHUA JaTurMKa-KHONMKUA NXT
{

JemoHcTpauma paboTbl gaTumka-KHOMKU NXT (SnsSNXTT.pp)

TpeboBaHus:
NMOAKMIOYEHHbIA AaTuuK-KHONKa NXT

}

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