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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{ TIpOrpaMMHOM OWMOMMOTeKH W ObLT pa3fesieH Ha ueThIpe TapasuiesibHO pa3padaTbiBaeMbIX
KOMITOHEeHTa, K KOTOpbIM B (eBpasie 2021 roga 6611 fobaBieH elre ofuH:

1. ITporpammHasi 6ubmoreka RubiRobotLib. Bubmmoreka comepkKUT Habop K1accoB, 0ObEKTOB U
dbyHKUMH A7 gocTyna Ko BceM mozacuctemam EV3. B coctaB 6ubnvoTekw BXozaAT Oosiee 15
Mogysnelt, 6omee 40 JeMOHCTpPAIL[MOHHBIX TIPUMEPOB Pa3HOM 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.


http://rubirobot.ru/files/src/RubiRobotLib.daily.tar.gz
http://rubirobot.ru/files/src/RubiRobotLib.tar.gz
http://rubirobot.ru/
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3. YcraHoBuku RubiRobotCross u RubiRobotCross_x86-64. RubiRobotCross - 9TO
CaMOPACIaKOBBIBAIOLIUICS apXUB, TIPeAHa3HaueHHbBIN [/Is1 yCTaHOBKW Ha AuctpuOytB ALT Linux
(7-9 nnardopmbl). YcraHaBivBaeT U KoHburypupyeT RubiRobotLib, RubiRobotManager,
Kpoccoubmoreku ev3dev u KpocckommunsaTop FreePascal. SIBnsieTcst 06si3aTe/TbHBIM KOMITIOHEHTOM
TIpOeKTa MPU MCII0/b30BaHUU KPOCCKOMNWIALMM NporpaMM At EV3 Ha XOCTOBOM KOMIIbIOTepe.
Tekyias crabunbHas Bepcus RubiRobotCross JOCTyTIHA o azipecy

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

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

RubiRobotCross_x86-64, JNOCTYTTHBIN 1o azpecy

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

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

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

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

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

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

5. TIpoekt WebCam-RubiRobot. C ¢deBpansa 2021 roma Bce cbopku RubiRobotLib BkitouaroT B
cebst Mmoaynb uev3webcam, mpefHa3HaueHHbIN /IS TIOAeP)KKK BeOG-kamepsl Ha EV3. Moaynb He
TIPYBSI3aH K anrapatHoMy obecrieueHrto EV3, uTo 1Mo3BOMIIO BBIJE/IUTH €T0 B OT/E/TbHBIN MTPOEKT.
B Tekyuuii MomenT WebCam-RubiRobot cogepxutr Moaynbs uev3dwebcam, KOHCO/IbHOe U
rpadrueckoe MPUIOXKEHUs [Jis [eMOHCTpAL[MM er0 BO3MOXKHOCTel. [IpoeKT JoCTyrieH 1o apecy
http://rubirobot.ru/webcam. ApxuB HCXOHOTO Kozia -
http://rubirobot.ru/files/src/webcam/webcam.tgz

Appec mocrosiHHOro pacrosiokeHusi RubiRobot B cetn MHTepHeT - caiit http://rubirobot.ru/,
3epkasa - http:/firstbyte.rubirobot.ru/, http://shgpi.rubirobot.ru/. ABtop mnpoekra RubiRobot -

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

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

[opoXHaa KapTa no pasBuUTNo MHQPPACTPYKTYPbl NPOEKTA
RubiRobot

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

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

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

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

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

[OopoXHasi KapTa No pasBUTUIO Koga KOMMNOHeHTOB RubiRobot

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

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

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

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

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

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

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

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

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

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

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

2017-12. Bo3MOXXHOCTb TeHepaLiuu ayiuo-(haiiion

2017-12. Co3naHuve o4yepey 3ByKOBBIX 3allpOCOB

2017-12. IlopaepyKKa My/IbTUA3BIYHOCTU

Mopyas rubiroScreen:

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

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

Mopyu rubiroMotors u rubiroSensors:

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

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

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

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

OOGHapy)XeHHble OWUNOKN

KoHconbHBIN MeHepKep-yTUIuTa ev3

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

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

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

Mopyasb uev3

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

Mopaynb uev3func

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

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

Mopayns rubiroScreen

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

Mopayab rubiroMotors

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

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

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

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

HoBoe B BEPCUAX NMPOEKTa
Bepcusn 0.2.7

2021-02. BBog, B 3KCIUTyaTaldI0 MOJY/S TOAEP>KKU Beb-Kamepbl uev3webcam. CTapT CMeXHOTO
npoekTa WebCam-RubiRobot.

2021-02. dopmMupoBaHrWe  KOHPUrypalMOHHOTO  KaTrajiora /s  XOCTOBOIO  KOMIIbIOTepa:
~/.config/RubiRobot, mepeHoc Tyaa Bcex KOH(QUrypalMOHHBIX (paillioB, HACTPOilKa KOHCOJILHOTO
MeHepKepa ev3 Ha MCI0/b30BaHKe JJaHHOTO KaTasiora, BBOJ, HyMepalii BepCUil [i/isi KOHCObHOTO
MeHe/pKepa ev3, TMOosiBlieHre BO3MOXXHOCTH JOCTyNa K pob0oTaM C WMeHaMH, OT/IMYHBIMH OT
ev3dev.local

2021-02. Moaudukarus abnoHa kofa A cpeAbl Lazarus, BK/IOUeHWe B KOJ, PeKOMeHjal[|il 10
obecrieueHrI0 KOPPEKTHOM pa3pabOoTKH IT-ITPOrpaMM.
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Bepcusn 0.2.6
2021-02. ITonHas mogzep)kka Bo3mokHOcTel ev3dev-stretch. B RubiRobotManager asist ev3dev-
stretch mybnupyetcs comepxumoe aucruiess EV3, ymeHbllleHa 3aBUCUMOCTb OT JOCTYITHOCTU Tpest

(ans mopgep>kky Debian u Ubuntu)

2021-02. MoauduiMpoBaH KOHCOJ/IbHBIM MeHe[kep ev3 B Leasix TIOAJep)KKU pa3/IuuHbIX
auctpubyTrBoB Linux.

2021-01. TTonnepkka XRGB ¢dopmara skpaHa moaynem rubiroScreen B ev3dev-stretch.
N306paxkenne dhopmupyeTcss U xpaHutcs B ¢opmate RGB, oToOpakaeTcsi UeThIpbMsI OTTEHKaMH
ceporo Ha 3KpaHe 0/10ka. []st ev3dev-jessie coxpaHeHa Mojiep>Kka YepHO-0es10ro n300pakeHusl.
2020-12. B npouveke EV3 yzasneH 3amyck ntp-KjiveHTa BO BpeMs CTapTa CUCTeMbl. BMecTo 3TOrO
TIpY 1epBOM ToAK/MoYeHnd K EV3 Ha HeM ycTaHaB/IMBarOTCS TeKYIIUe /jaTa U BpeMsi, TIoJTyYeHHbIe
C XOCTOBOTO KOMIbIOTEpa.

2020-04. Pa3paboTaH MOy/ib TI0/Ie3HBIX arOPUTMOB rubiroAlgo.

2020-02. Pean3oBaH a/lbTePHATUBHBIN CITOCOO MOAK/TFOUEHUS MO/y/Iel OUOIMOTEeKH.

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

2019-09. Paciipen Habop KoMaHi KOHCOJILHOTO MeHepKepa ev3.

2019-05. Vcmipap/ieHa o1MOKa aBapUHOTO 3aBepiiieHHst paboThl aHamM3aropa moptoe Ha EV3 npu
rcrnonb3oBaHuu RubiRobotManager (#10).

2019-04. ObecneueHa nopepkka gaTurka ceeta NXT Light Sensor 9844.

2019-04. ObecrieueHa KOMIIeHC ALYl HEKOTOPBIX THUTIOB TOTPELIHOCTel THPOCKONTNUeCKOTO AaTurKa.

Bepcus 0.2.5.1

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

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

2019-02. VicripapsieHa o10Ka, He TT03BOJISIONAsi KOMIIM/IMPOBaTh OnbmoTeky Bo FreePascal 3.3.1
(#8).

Bepcus 0.2.5
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2018-12. OnruMuU3MpoBaHbl K/IacCbl MOTOPOB U PY/I€BOIO YyNpaB/leHUs, CKOPOCTb BBIIIOHEHUS
KoMaH7i Bo3pocsia Ha ~50%. IToryTHO HcTipaB/ieHa oImmbka #6.

2018-11. ITpoBeaeHa pecTpyKTypH3alysi OMOMMOTEKH, BCce Oa30Bble THITbI JAHHBIX, TTI€PEMEHHbIE U
KOHCTaHThbl TepeHeCeHbl W3 BCIIOMOraTe/lbHbIX MOAYy/Aer B MoAyab uev3. [l KOHEUYHOro
TI0/Tb30BaTesIsl Tellepb PeKOMeHyeTCsl MOJK/IIUYaTh TOJMBKO MOAY/Ib Uev3 U HeoOxogumble rubiro-
MOZYJIU.

2018-10. ObecrieueHa BO3MOXXHOCTh TlapajlyIe/IbHOTO MCIIOJIHEHUS T10JTb30BATE/ILCKUX TIPOLIEAYD,
peai30BaHa IOTOKOOe30IMacHOCTh Bcex 00bekToB OnbmoTeky RubiRobotLib.

2018-10. BeegeHa mo/iep)Kka MbIOTeKCOB. [ToaepKuBatoTCst 10 6 MbIOTEKCOB Ha KaXK/bIi 0OBEKT
oubmoreku RubiRobotLib.

2018-10. BBezmeHa mopep>Kka AOTOJHUTE/NbHBIX MIPUGTOB, TOAAEPKUBAIOTCS aHI/IOS3bIYHbIE U
pyCCKosi3bIuHBIe MIPUPTHI 3-X TUIOB (mono, sans, serif). ViMeeTcs BO3MOXXHOCTb BKJ/IFOUATh
wpudTHl B KOZ, HWCTOAHsieMoro daiiia A CHWKeHUsS 3aBUCUMOCTH OT Hajuuusl LIPUPTOB B
11eJIeBOM CHCTEME.

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

Bepcusn 0.2.4

2018-09. ObecrieueH f0CTyn K O/0Ky MUTaHUs: MOAY/b rubiroBattery, kinacc TEv3Battery, 06bekT
ev3Battery.

2018-08. ObecrieueHa BO3MOKHOCTEL paboThl 6ub/moreku RubiRobotLib Ha aucTprbyTHBe ev3dev-
stretch. CoxpaHeHa oOpaTHasi COBMECTUMOCTD C ev3dev-jessie.

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

2018-08. Ob6ecrieueHa BO3MOKHOCTD 3alTyCKa MOTOPOB TIPSIMOM To/jaueli HaIpsKeHUsI C UCTOUHHKA
MUATaHUS.

2018-09. [ns 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 CChI/IKa Ha
OCHOBHOM KaTajior OMb/IMoTeK .
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2018-06. Pa3paboran meHemkep RubiRobotManager, Bepcusi 0.1 - rpaduueckoe TIpUIoKeHWe JJIst
XOCTOBOTO KoMmrmbiloTepa Ha 0aze OC Linux, ¢ dyHkiusamu ynpaenenus EV3 u aHamm3aTopom
TIOPTOB.

2018-06. BBegennl Tpu pexkuMma ctrapta RR-mporpamMmbl, ¢ BO3MOXHOCTBHO 3aBepIIaTh YxKe
3amny1eHHble RR-TporpamMmbl Wi 0OMEHUBATLCS C HUMH CUTHA/IaMHU.

2018-06. Mopaynb moafep)KKuA AWcIiess rubiroScreen Tereph He TOJK/IHOUAeTCsS aBTOMAaTHUeCKH.
OTO T03BO/SIeT 3HAUMTEeNbHO (/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 [Isl yianieHHoro yrpasieHus EV3, ycTaHOBUIMK
oubmuoreku  RubiRobot u  KpocckommuisiTopa, — MMOATOTOB/EHA  JOKYMEeHTALUs 10

KPOCCKOMIWISILIUU.

2018-06. JobaBnens! Ao 10 cueTYMKOB BpallleHHIT/000POTOB/TPAlyCOB Ha MOTOP, MO3BOJISIOLIMX
obecrieunBaTh 0)KM/jaHKe [JOCTY>KEHHsI MOTOpa ONpe/ie/IeHHOM MO3UL{UHU.

2018-06. [Job6aBneHsl orpezie/ieHHe ¥ yCTaHOBKA MO3UI[MH MOTOpa B Tpajiycax U B 060poTax.
2018-06. VcrpaBneHa oiirbKa #5, He TI03BOJIsIBIIIAsi COOMPATh MPOEKThI HeTTOCpeACTBeHHO Ha EV3.
Bepcusn 0.2.1

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

2018-04. PeliieHa 3aiaua MpOrpaMMHOM PeMHULIMAIM3aI[UH JaTIYMKOB U MOTOPOB, KOTOPbIe He ObUTH
MO/JIK/IFOUEHbI WM HeBEPHO OTpe/iesieHbl OTepalMOHHOM cucTeMou npu ctapTte EV3.

2018-04. OGecrieueHO aBTOMaTHUeCKOe 3aBepilieHHe paboThl TPOrpaMMbI TIPH  JI/TUTEIEHOM
Hakatuu Ha KHOTIKY BACK EV3.

2018-04. st MoTOpOB J00aBeHbl METO/bI ABWKEHUS 10 aOCO/TFOTHOM ITO3ULHH.

2018-03. JobaBneHa roaaepskka ycrpoiictBa NX T-KHoOIIKa.

Bepcusn 0.2

2018-01. Ynpasnenue peBepcoM B Knaccax TEv3TachoMotror u TEv3Rule 6buto mepeHeceHo u3
public B protected. [IpuuriHa: peBepC UCTIOMB3YeTCs B OTAE/bHBIX MeTO/|aX, CBSI3aHHBIX C 3alyCKOM
JiBUraresiell Ha OTpULATe/IbHOW CKOPOCTH, TTI0O3TOMY MO/Ib30BaTeNbCKOe U3MeHeHHe peBepca MOXKeT

IMMpHUBECTH K Hed/IeKBATHOMY I10B€/IeHHIO JIBUI'aTe/Id.

2018-01. BBeseH MexaHu3M yIipaBieHUs1 TaiMepamu B Knacce TEv3. [laHHBIM Kacc SIBISeTCA
6a30BbIM, UTO 103BO/sIeT 0becneunTh MoAepKKy 0 10 TaliMepoB KaXKJOMy OOBEKTY CHUCTEMBI.
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IMpoext RubiRobot, Bepcust 0.2.7 ot ???

[Tpou3BeseH pedakTopuHr OHMOMMOTEKW C 3aMeHON BCeX [eHCTBUH, CBA3aHHBIX B BPeMEHHBIMHU
3a/iep;XkaMy, Ha TaiiMepsl TEv3.

2018-01. Pemiena npo6ieMa HeogHO3HAaUHOCTH B pabore uev3Devices. TEv3DeviceFactory.Refresh.
Tertepp B MeTof, Refresh mepemaercsi nmorumueckuit mapametrp freeLostDevices, 1Mo yMo/uaHHIO
paBHbiii false. IIpu 3TOM COXpaHsieTCs BO3MO)KHOCTb TIPOJO/DKEHUs] PabOTbI TIPOrpaMMbl TIPU
repernoJK/ioueHuy (U3MYeCcKUX YCTPOMCTB B C/lyyae MX (POPCMa)KOPHOTO KpaTKOBPEMEHHOIO
OTK/IIOUeHHs (MexaHW3M Toyun/ Ha3BaHue '"becriepeboiiHbiii pexxum paboter"). HemocTtaTtkom
SIBJISIeTCSI HEBO3MOXXHOCTh BO BpeMsi pabOThl MpOrpaMMbl KOPPEKTHOTO TePeroKIFueHus K
OJHOMY U TOMY->Ke TIOPTYy IPyroro TUIa yCTPOMCTBA.

IIpu mnepemaue freeLostDevices=true TIOSB/IeTCA BO3MOKHOCTb ITIPOU3BOJBHBIM  00pa3om
TIeperoK/II04aTh yCTPOMCTBA, OAHAKO BCe OOBEKTHI, CBSI3aHHbIE C OTK/FOUEHHBIMH YCTPONCTBaMU,
JO/DKHBI ObITb B 00s13aTe/IbHO TIOpsiIKe Tepeco3faHbl. [IpyMeHsieTcss B CHUTyalusiX, Korja
NPeATOoaraloTCsl  MHOTOYMC/IEHHble — TOJK/IIOUEHUs-OTK/IIOUeHUsT  Pas3/MyHbIX  (PU3UUeCKUX
YCTPOWCTB, HalIpKUMep, B MPUJIOXKEHWUH POrtview 13 puMepoB OUOIMOTEKH.

2018-01. PermieHa 3azaua A0CTyMa K 00beKTaM /IaTUMKOB, MOTOPOB M PY/IeBOMY YIIpaB/IeHHIO Oe3
00BSIB/IEHNSI COOTBETCTBYIOLUX IT€PEMEHHBIX, C aBTOMAaTUUYEeCKUM CO3/laHHeM TpeOyeMbIX 00bEeKTOB
YW YHUUTO)KEHHeM HX B KOHLle paboTbl TiporpamMmbl. [IoCTyn peasu3oBaH B BHJE BbI30Ba
COOTBETCTBYIOIIMX (yHKUMNA. Haripumep, [Ajs1 I1[BETOBLIX [AaT