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

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

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

[TpoekT RubiRobot mnpeaHa3HaueH s pa3paboTKu mporpaMM yrpaBieHusi poboramu Ha 0Oase
koHTposiiepa Lego EV3, c ucnonb3oBaHuem s3blka mnporpammupoBaHusi FreePascal. ITpoekt
OBICTPO pa3BUBAETCS, BK/IOUasi B ceOsl BCe HOBBIE aCIeKThl pa3pabOTKM MPOTPaMM YITPaBIe€HUS
EV3. Upges co3ganus nporpammHou 6ubmmoreku asisi Lego EV3 nosiBunack Bo BpeMsi MOATOTOBKH
IIKO/TbHUKOB K pOOOTOTeXHUUECKUM COPEBHOBAHUSAM B KoHIle 2016 - Hauase 2017 roza. Pa3paboTka
Hauasiach B armpesie 2017, mepBeie pabouue pellieHUsi TIPUXOASTCS Ha KOHEI| Masi - Hauyaso WIOHS
2017 roga. B Hauane nekabpst 2017 roza Ha caiite http://rubirobot.ru/ 6bu1a ony61MKoBaHa mepBast
nybmuHast Bepcust 6ubmoreky mog sunensuert LGPLv3. K uromo 2018 rozja mpoekT repepoc
pPaMKH{ TPOrpaMMHOM OUOIMOTeKH M 00beAMHUI B cebe ueThIpe Tapasijie/lbHO pa3padaTbiBaeMbIX
KOMITOHEHTa:

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

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

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

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


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

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

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

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

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


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

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

[ opoXHaa KapTa no pasBuUTNO MHQPPACTPYKTYPbI NPOEKTA
RubiRobot

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

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

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

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

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

[ opoxHasa KapTa Nno pasBuUTuIO Koga kKomnoHeHToB RubiRobot

*2018-09. ObecrneunTs MOAAEP)KKY HeCKOMBKUX pUGTOB. (pereHo 2018-10. v0.2.5)

*2018-09. OGecrieunTh BO3MOXXHOCTH TIApa/UIeNILHOTO MCTONHeHuss Koga. (pemreHo 2018-10.
v0.2.5)

*2018-08. Obecreunth pabOTOCIIOCOOHOCTL OMOMMOTEKHM Ha AUCTpUOyTHBe ev3dev-stretch.
(pemzeno 2018-08. v0.2.4)

*2018-08. ObecrieunTh MoAAep>KKy 6/10ka mutanus. (pereHo 2018-09. v0.2.4)

*2018-07. ObecneunTh BOSMOXKHOCTh Tapasuie/IbHOTO MCIIOMHEeHUs! Koja 6ubmioreky, obecrieunTsb
noTokobe30macHoCThb Koza. (pereHo 2018-10. v0.2.5)

*2018-06. Pa3paborats rpaduueckoe NMpUaoKeHUe JJisi XOCTOBOro KomrbioTepa Ha 6a3e OC Linux,
¢ dyHkuaMuU yripaBieHus: EV3 u aHanu3aropa noptos. (peiteHo 2018-06. v0.2.3)

*2018-06. BBecTH BO3MOXKHOCTH OTIpefie/ieHHs] yKe 3alylleHHOTO TpWIoKeHWs Ha 0Oase
oubmmoreku RubiRobot ¥ obecrieunTh pasIvuHbIe peakIMM Ha JaHHBIA (akT 10 BbIOOPY
NporpaMMHMCTa: WTHOPUPOBaHMWe, 3aBepllleHue TeKyIllero TIpPWIOKEeHHUsl, 3aBeplleHhe paHee
3aryI1eHHOro NpuioyKeHus U T.7. (perweHo 2018-06. v0.2.3)

*2018-02. Pa3paboTars MeXaHM3M IIPOrPaMMHOTO PeCcTapTa yCTPOMCTB /i/Is MCTIPAB/IeHHs] CUTYaLun
HEeIpaBUILHOTO OTpeZie/ieHus1 TUIAa YCTPOKWCTBA WM OTCYTCTBUSI MHMLIMAIU3allMM YCTPOMCTBA MPU
ero ¢usnyeckoM Hanuuuu. [IpoGsiemMa yacTo BO3HMKaeT cpasy I0C/e CTapTa CUCTeMbl U KPUTHYHA
JJ1s1 poOOTOTeXHUUeCKUX copeBHOBaHMH. (perreHo 2018-04. v0.2.1)

Mopynb rubiroSound:

2017-12. Bo3MOXXHOCTb TeHepaLuu ayuo-¢aiiios
2017-12. Co3paHue odyepeiy 3ByKOBBIX 3allpOCOB
2017-12. Ilopaepykka My/IbTUA3BIYHOCTU
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Mopys rubiroScreen:

2017-12. YmenbllieHHe 3aBHcuUMOCTH OT fcl-image mpu coxpaHeHUM HeM3MeHHOUW WHTepdercHOM
YacTH.

*2017-12. Ilopzep>kka HECKOJbKUX LIPU(PTOB, BO3MOXXHOCTb YKa3blBaThb WX MeCTONOJIOXKEeHHEe B
¢ainosoii cucreme (pereHo 2018-10. v0.2.5)

Mopym rubiroMotors u rubiroSensors:

2018-11. [TepepaboTKa py/ieBOro yrnpas/ieHusi B Lie/siX CAHXPOHU3ALMK BpallieHHs MOTOPOB.
*2018-02. OnpeseneHrie U yCTaHOBKA MO3WLIMK MOTOpA B rpagycax U B oboporax (perreHo 2018-
06.v0.2.1)

2018-01. Co3gaHue MpoCTOro MexaHW3Ma OTK/IIOUeHUsI M BKJIIOUeHUs1 OecriepeOOMHOTO pekuma, C
aBTOMAaTHueCKOM MO/AIepKKOi Bcex Crioco00B J0CTyTIa K YCTPOMCTBaM.

*2017-12. KoppekTtnpoBka ¢opMynbl moBopota M criocoba ocraHoBku B TEv3Rule pms
MaKCHMasIbHOTO COOTBETCTBHS IporpaMMHoMYy obecrieueruto Lego. (perreno 2018-01. v0.2)
*2017-12. IToppep>kka py/eBoro yrpas/ieHus Jj1 CpeIHX MOTopoB. (peweHo 2018-01. v0.2)
*2017-12. Peanuzaiusi pexxuma okugaHusi (waitMode) A uH(ppakpacHOro jgatyvka. (pelieHO
2018-01. v0.2)

*2017-12. OnipepiesieHe CBOWMCTB-TIepeMeHHbIX /IJI1 MOTOPOB Y JaTUMKOB, WX CO3/laHWe B MOMEHT
nepBoro oOpailjeHusi, aBTOMAaTHUeCKOe YHHUUTO)KEHWe TP OTK/IIOYeHMH W 10 OKOHYaHUU
nporpammel. Llesb: yripocTuth obpaltieHue K JaTulMKaM-MOTOpaM, Oe3 oObsIB/IeHHs TTlepeMeHHBIX U
SIBHOTO CO371aHUsI 00beKTOB. Harprmep - gyro u gyrol - repBbIid MOAK/IFOYEHHBIN THPOCKOII, gyro2 -
BTOpOU U T.[.; gyro[1] - rupockon Ha rnepBOM IOPTY, gyro[2] - rMpockon Ha BTOPOM MOPTY U T. A.;
rule u rulel - pyneBoe ympaBreHVe Ha MepBbIX [IBYX MOTopax, rule2 - Ha mociefyouUmx ABYX
MoTopax, rule[1,4] - pyneBoe ynpaBieHue Ha IEPBOM U UeTBEPTOM MOTOpax U T. J. (perieHo 2018-
01. v0.2, dyHKIMOHAMBHBINA CIOCO6 AOCTyMA K YCTPOMCTBAM)

OOGHapy)XeHHble OWUNOKN

KoHconbHBIN MeHeKep-yTUIuTa ev3

2018-12. Tlpu Hamuuuu B OeCTIpOBOAHON CeTH HECKOTBKHUX pOOOTOB, CYII[ECTBYET BO3MOXXHOCTH
TIOZIK/TFOUEeHHST TOJTBKO K OFHOMY W3 HUX. [1OTIbITKa TIOAK/TFOUeHHs K ApyroMy poboTty yka3aHuewm IP-
azipeca (ev3 setip ...) 3aBepilaeTcsi COPOCOM afipeca ¥ BO3BPaTOM K TpeJbIAyIlieMy MOJKIFOUeHHO.
RubiRobotManager

*2018-06. Ommibka B Bepcuu 0.1 ot 2018-06-28 He Mo3BO/si/Ia MOBTOPHO 3alycKaTh aHAIHM3aToOP
TIOPTOB, €C/IM ero paboTta Obla aBapuiiHO TipepBaHa (pereHo 2018-07-02)

Mopaynb uev3

*2018-06. B Bepcuu 0.2.1 cTano HEBO3MOXXHBIM COOMpATh MPOEKTHI HerocpeAcTBeHHO Ha EV3 us-
3a OMOKYU TIpU KOMIOWISLUM MoAysst uev3. TlpuuuHa: [A71s1 03BYUKHM aBapUMHOTO 3aBepIlieHUst
NIpOrpaMMbl  MCII0/Ib30Ba/IMCh TUIIbI JlJaHHBIX, KOTOpble MpUCYTCTBYIOT BO FreePascal 3.0.0, Ho
oTcyTcTBYIOT BO FreePascal 2.6.4 (pereno 2018-06, v0.2.2)

Mopynu uev3Devices, uev3sysfs

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

2017-12. CTim KUCTH (yHKLMOHUPYIOT HEKOPPEKTHO Mpu nepexo/ie Ha freepascal Bepcuu 3.0.2
Mopaynab rubiroMotors
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*2018-11. CueTunku 000pOTOB MOI/IKM paboTasy HEKOPPEKTHO TIPH WCIIO/Ib30BaHUM DeBepca,
KOTOpBI, B CBOIO Ouepejb, MNPUMEHS/ICS MpPU OTPHULIATeNbHBIX CKOPOCTSX [/ BpalljeHus Ha
orpe/ie/ieHHOe KOMM4yecTBO 0060poTOB M rpasycoB. B Bepcun 0.2.5 oumbka ucripaBieHa, Tak Kak
peBepc Oosiee He UCTIONB3YeTCs B OpraHU3al[iu BpailieHuss MOTopoB. (petiieHo 2018-12, v0.2.5)

*2017-12. [Ons Bcex BUAoB MeTosla RunTime MoTOpOB W py/sieBOro yripaB/ieHusi He paboraer
peBepc. [Ipu 3aaHum oTpULIaTeTIbHOM CKOPOCTH HampaB/ieHHe BpallleHusl He U3MeHseTCsl. (pelieHo
2017-02, v0.1)

HoBoe B TeKylleii Bepcum npoekrta

Bepcus 0.2.5

2018-12. OnTuMHU3MpoOBaHbl KIacCbl MOTOPOB U PY/I€BOIO YNpaB/IeHUs, CKOPOCTb BBIIOIHEHUs
KOMaH/, Bo3pociia Ha ~50%.

2018-11. ITpoBefeHa pecTpyKTypH3alysi OMOMMOTEKH, BCce Oa30Bble THIIBI JAHHBIX, TIePeMeHHbIe U
KOHCTaHTbl TepeHeCeHbl W3 BCIIOMOraTe/lbHbIX MOAYy/Aer B MoAyab uev3. [ljis KOHEUYHOro
TI0/Tb30BaTesIsi Tellepb PeKOMeHyeTCsl MOJK/IIoUYaTh TOJMBKO MOAY/Ib Uev3 U HeoOxogumble rubiro-
MOJY/H.

2018-10. ObecrieueHa BO3MOYKHOCTh TIApa/Ie/IbHOTO HWCIIOTHEHUs TI0/Tb30BaTebCKUX TIPOLIeAYP,
peai30BaHa MOTOKOOe30IMacHOCThL Bcex 00bekToB OubmoTeky RubiRobotLib.

2018-10. BeegeHa mo/iiepkKka MbIOTeKCOB. [ToepKuBatoTCst 10 6 MBIOTEKCOB Ha KaXK/bIi 0ObEKT
oubmmoreku RubiRobotLib.

2018-10. BBezeHa mopep>Kka AOTOJHUTENbHBIX IIPUGTOB, TOAAEeP>KUBAIOTCS aHIVIOS3bIYHbIE U
pyCCKosI3bIuHBIe MIPUPTHI 3-X TUIOB (mono, sans, serif). ViMeeTcs BO3MOXXHOCTb BK/IHOUATh
mpudTHl B KOZ, WCTOAHsieMOoro daiiia [ CHWDKeHUsS] 3aBUCUMOCTH OT Hajuuusl LHIPpUPTOB B
1|e/IeBOM CcUCTeMe.

2018-10. ObecrieueHa BO3MO)KHOCTb ~ OXKUJJAaHHSI ~€CTECTBEHHOW OCTAaHOBKHA MOTOPOB, C
WUTHOPUPOBaHNEM UX OJIOKMPOBKH (MCKYCCTBEHHOUW OCTAHOBKH).

Bepcusn 0.2.4

2018-09. Ob6ecrieueH foCTyn K O/0KY MUTaHUsS: MOAy/b rubiroBattery, kinacc TEv3Battery, 06bekT
ev3Battery.

2018-08. ObecrieueHa BO3MOXKHOCTEL paboThl 6ub/moreku RubiRobotLib Ha aucTpubyTrBe ev3dev-
stretch. CoxpaHeHa oOpaTHasi COBMECTUMOCTH C ev3dev-jessie.

2018-08. Crano BO3MOKHBIM OTK/IHOUaTh LIBETOBYHO MHJAMKALIMIO TP CTapTe IMPOrpaMMbl (CM.
nepemeHHyt LedsOnStartup moaysist uev3).
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2018-08. ObecrieueHa BO3MOXKHOCTh 3alTyCKa MOTOPOB TIPSIMOM TIo/jaueid HamlpsDKeHHsI C UICTOUHHKA
MIUTaHUS.

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

Bepcus 0.2.3

2018-06. Ilpu ycTaHOBKe Ha paboueM CTOJie WM B IJIABHOM MEHIO DPa3MeIatoTCs  SIPJIBbIKU
rpaduyeckoro meHemkepa RubiRobotManager. Taxke Ha paboueM cTojie pa3MeljaeTcsi CChUIKA Ha
OCHOBHOM Kartasor OubIMoTeKu.

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

TIOPTOB.

2018-06. BBezmenbl Tpu pexuma crapra RR-rporpammsbl, € BO3MOKHOCTBIO 3aBepllaTh yrKe
3anyiieHHble RR-niporpammbl vy 06MeHUBaTbCSl C HUIMUA CUTHaIaMH.

2018-06. Moaynb mioafep)XKyA AucIiies rubiroScreen Terepb He TMOJK/IHOUAeTCs aBTOMAaTHUeCKH.
OTO MO3BOMSIET 3HAUMTENbHO ([0 2-X pa3) COKpaTWUTh pa3Mep UCIO/HsSeMOro (aiisa mporpamm,
KOTOpBbIe He UCTIO/b3YIOT aucruter EV3.

Bepcus 0.2.2

2018-06. Pa3paboTaHbl: KOHCOJBHBIM MeHe[pKep [ yAaJeHHoro yripasiaeHus EV3, ycTaHOBIMK
oubmiorekn  RubiRobot ¥ KpoCCKOMIWIsATOpa,  MOJATOTOB€HA  JOKYMEHTAL[Usl 10

KPOCCKOMITUIALIUH.

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

2018-06. /TobaB/ieHbI orpeie/ieHre ¥ yCTaHOBKa MO3UIMKM MOTOpPA B Ipajiycax U B 000poTax
Bepcus 0.2.1
2018-05. ITpoBesieHa 03ByuKa CTapTa U aBapuitHOTO 3aBepIlIeHHsI IPOrPaMMBbl.

2018-04. PeltieHa 3a/jaua MporpaMMHON peMHULIMAIM3ALUY JATUMKOB U MOTOPOB, KOTOPbIE He ObLIN
TIOJK/TFOUEHB] U/IM HEBEPHO OIpeZiesIeHbl OIlepaliiOHHOM CUCTeMou ipy crapte EV3.

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

2018-04. [Inst MOTOpPOB Jj00aB/I€HBI METO/IbI ABMXKEHHMS ZI0 aOCOJTFOTHOM MO3ULHH.

2018-03. [JobasneHa nogzaep>kka ycrporictea NX T-KHOMKa.
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Bepcus 0.2

2018-01. YnpaBnenue peBepcoMm B knaccax TEv3TachoMotror u TEv3Rule 6bi10 repeHeceHo u3
public B protected. [IpnurHa: peBepc UCIO/b3yeTCs B OT/e/bHBIX METO/laX, CBSA3aHHBIX C 3allyCKOM
JBUraTesiel Ha OTpULiaTe/IbHOM CKOPOCTH, IT03TOMY I10/1b30BaTe/IbCKOe U3MEeHeHHe peBepca MOXKeT
TIPUBECTH K Hea/|leKBaTHOMY I10BEJ,eHUIO IBUraTeJIsl.

2018-01. BBeseH MexaHu3M yIpaB/ieHUs1 TaliMepamu B Kiacce TEv3. JlaHHBIM KacC SIBISeTCA
0a30BbIM, UTO TIO3BOJISIET 00eCTeunTh MOAepXKKY 10 10 TaliMepoB KakJO0My OOBEKTY CHCTEMBI.
[TpousBeneH pedakropuHr OMOMMOTEKM C 3aMeHOW BCexX /IeHCTBHH, CBS3aHHBIX B BPeMEHHBIMHU
3a/iep)KKaMu, Ha TaiiMepsl TEv3.

2018-01. Permiena pobieMa HeogHO3HAUHOCTH B pabore uev3Devices. TEv3DeviceFactory.Refresh.
Tenepr B MeTof, Refresh mepenaercsi normueckuit mapametp freeLostDevices, 1o ymoiuaHUiO
paBHbii false. TIpy 3TOM COXpaHsIeTCS BO3MO)KHOCTb TPOJO/DKEHUS] PabOThI TIPOrpaMMbI TIPH
NepernoAK/II0YeHNH (PU3NUeCKHUX YCTPOWCTB B Ciayyae UX (DOPCMaKOPHOTO KpaTKOBPEMEHHOIO
OTK/IIOUeHHs (MeXaHW3M Toyun/ Ha3BaHue '"becriepeboliHbili pexkum paboter"). HemocTaTtkom
SIBISIETCST HEBO3MOXXHOCTh BO BpeMsi pabOTbl MpOrpamMMbl KOPPEKTHOTO TeperofiKIIOUeHrsT K
OJJHOMY U TOMY->Ke TIOpPTYy JIpyroro TUIa yCTPOMCTBA.

[Ipu mepemaue freeLostDevices=true TOSB/IAETCS BO3MOXKHOCTb TIPOM3BOJIBHBIM  00pa3om
TieperofK/I04yaTh YCTPOMCTBA, OHAKO BCe OOBEKThI, CBsi3aHHbIe C OTK/IIOUeHHbIMH YCTPONCTBaMH,
JO/DKHBI ObITh B 00s3aTesIbHO TIOpsiiKe Tiepeco3fiaHbl. [IpuMeHsieTcss B CHUTyalUsix, Korja
MIpeJIIoaraloTCd  MHOTOUMC/IEHHbIE — TMOAK/IIOYEHUS-OTK/IIOUEHUS]  Pa3/UyHbIX  (PU3AYECKHX
YCTPOICTB, HallpuMep, B MPUIOKEHUH POrtview 13 MprMepoB OUOIMOTeKH.

2018-01. Pemena 3azjaua foctyrna K 00beKTaMm /JaTYMKOB, MOTOPDOB M PY/JIeBOMY yIIpaB/ieHHIO Oe3
00BSIB/IEHUST COOTBETCTBYIOIIUX TIEPEMEHHBIX, C aBTOMaTUYeCKUM CO3/JjaHHeM TpeOyeMbIX 00beKTOB
¥ YHUUYTOKEHHEM HUX B KOHIle paboTbl mporpamMmbl. [locTym peanu3oBaH B BHJe BbI30Ba
COOTBETCTBYIOLIMX (QyHKUMWA. Harpumep, A1 1BETOBBIX [aTUMKOB OIpefesieHbl  (yHKLUU
ev3Color, ev3Colorl, ev3Color2, ev3Color3, ev3Color4d. MexaHusm TMO/NyuYU Ha3BaHUe
"®yHKIMOHABHBIN Cr1I0cob JocTyma K ycrpoicTBaM”

2018-01. PyneBoe ymipaB/ieHre (GyHKIMOHUPYET KakK Ha OOMBIINX, TaK U Ha CpeJHUX MoTOopax. [ist
yKasaHus TuIla MOTopa CJjieflyeT IepefiaTb B KOHCTPYKTOpP COOTBETCTBYROIIMK Kiacc. Ilo
yMo/uaHuto, 6e3 mepefiaud Kjacca B KOHCTPYKTOp, py/ieBoe yrpapjeHue (YyHKLMOHUPYeT Ha
Oo/BIINX MOTOpAX.
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NMoarotroBka K nporpammupoBaHuto EV3

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

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

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

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

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

1. OGHOBNIEHHE CTIMICKA PeTio3UTapreB
sudo apt-get update

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

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

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

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

KOMaH/bl KOHCOJIH.
mkdir ~/bin

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

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

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

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

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

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

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

PeXxumbl nporpammupoBaHusa EV3

Pa3paborka RR-miporpaMm Bo3MO)KHa B IByX peXKUMax:

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

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

NMoaroroBKa K nporpammupoBaHuio Ha EV3 B SSH-ceccuun

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

NMoarotoBKa K NporpaMmmMupoBaHuNIo C UCMOJIb30BaHUEM
cpeAacTB Kpocckomnunsauyum, yctaHoBwmk RubiRobotCross.

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

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

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

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

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

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

JTanel yCTAaHOBKH:

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

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

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

. Opranusauys becriaposibHOro gocryna K EV3.

. Co3panue KpoCCKOMITUJIATOPA.

. KonnpoBanue 6ubmioreku RubiRobotLib B 1ies1eBoe MecTomnonoxeHue.

. Kommmunsiust 6ubnmmoteku RubiRobotLib 1 Bcex npumepos.

ONOOUT A WN -

Pe3y/ibTar yCTaHOBKHU:

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

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

2. Bepcuu nporpaMMHBIX NIPOAYKTOB Iaketra: VERSION

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

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

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

1. TIporpammHas 6ubmuoreka RubiRobot, karamor RubiRobotLib/

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

3. Kpoccoubnmoreku Debian Linux npoekra ev3dev, karanor crosslibs/

4. Kpocckomnunsitop FreePascal, karanor fpc/. KpocckoMmunsTop OTCyTCTByeT B apXvBe
ycraHoBL[uKa. OH MPUCYTCTBYET TOJBKO B Pe3y/IbTHPYIOIeM KaTasore Ha XOCTOBOM KOMITbIOTepe U
CO3/,aeTcsl B MpoLiecce YCTaHOBKU M3 UCXOAHOro Koja Kommuastopa FreePascal, kotopslii gocTymneH
B pertosutapyuu OC Linux xocTtoBoro kKomrbtorepa. JlaHHbIN 3Tar YCTAHOBKY - CaMblil AJTUTeTbHbIN
(zo 10 muHyT) M TpebyeT Kak MUHMMYM 1 rurabaiiT orepaTMBHOM MaMsITH XOCTOBOTO KOMIIbIOTEPA,
WHaue pe3y/lbTaT He MOXKET ObITh rapaHTUPOBaH. [[UTeNBHOCTb 3Tara pe3Ko yMeHbIaeTcs (0
HECKOJIbKUX [IeCITKOB CeKYH/) TIPY MCII0/1b30BaHUK MOLIJHOTO XOCTOBOTrO KoMIibioTepa U SSD.

Bo Bpemsi ycraHoBku RubiRobotCross pa3smelijaeT HekoTopble ¢aiifibl B JOMalllHEM KaTaore
TeKYIL[ero Mojb30BaTe/isi, HO 3a MpejjeJiaMi OCHOBHOTO KaTasiora, a UMeHHO:

1. KoHconbHbIl MeHempkep bubmoreku RubiRobot, daiin ~/bin/ev3

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

3. KoHdurypanoHHsle (aiiyibl KOHCOIBHOTO MeHepkepa ~/.ssh/ev3ip, ~/.ssh/ev3pass u T.1.
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4. Ccpuika Ha kpocckomnuisitop FreePascal, ¢atin ~/bin/ppcarm
5. SIpabiku rpadmueckoro MeHeskepa Ha paboueM CTosIe ¥ B IJITAaBHOM MEHIO
6. Ccpuika Ha ocHOBHOM Kartanor RubiRobotCross Ha pabouem ctosne

JocTyn K ucxopHoMy Koay ycraHoBiuKa RubiRobotCross:

YCTaHOBIUIMK CO3/laH TIpY TOMOIIM yTUauThl makeself, uro mo3BossieT IITaTHBIMU CpPeACTBaMU
BBITIOJIHATH €r0 pa3apxuBaljiio 0e3 3amycKa CKpHUITa YCTAaHOBKH M 0e3 TOC/IeAyroIero yaaaeHust
BpeMeHHbIX (DaiiyioB.

Hanpumep:

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

Takol 3amyCK pacrakyeT apXWB YycCTaHOBIIMKAa B KaTajor RubiRobot pgomaiiinero karanora
T10/1b30BaTeJIs, UTO MO3BOJIMT MOMYYUTh MPSIMOU JOCTYI K (haiisiaM apXvBa U CKPUITY YCTaHOBKH.

MeHepxepbl 6u6nuotekn RubiRobotLib

Menemxkepsl  6ubmiorekn RubiRobotLib - 370 BcromoraresbHbie TIpOrpaMMHBIE TIPOAYKTHI,
nipeZiHa3HaueHHble [yt GyHKLMOHUPOBAHUS Ha XOCTOBOM KOMITbIOTepe C OrepaljMOHHON CUCTeMOM
Linux. MeHempkepbl TI03BOJISIFOT YIIPOCTUTh U YCKOPHUTB TpOLiecC pa3paboTku rporpamm it EV3,
0CBOOOXKJAIOT OT MHOTUX PYTHHHBIX OTepaLyi.

KoHconbHbI meHeaxep ev3 ns coctaBsa RubiRobotLib

B cocraB 6ubmoreku RubiRobotLib BXomuT KOHCOMBHBINA MeHemkep-yTHiuTa ev3. 3T1o bash-
CKDUIIT, KOTOPBI BO BPeMsl YCTaHOBKM OMO/IMOTEKH COBMECTHO HeCKOJBbKUMH BCIIOMOTaTeTbHBIMU
(datinamMu kKomupyeTcsi B Karajor ~/bin U TeM caMbIM CTAHOBUTCSI [JOCTYIIHBIM [jisl 3arycka.
MeHnemkep, ¢ ToMmoIbio ssh M Kpocckommmisitopa FreePascal, obecrieuriBaeT TepMHHa/IbHBIN
poctyn K EV3, ynaneHHbIM 3amyck MHOOBIX KOMaH[], yIpaB/sieT CKOPOCTHBIM KaHAJOM CBS3H,
naposem pgocryna U IP-agpecom EV3, mo3BossieT KOMIWIMPOBaTh, KONMPOBaTbh U 3aIlyCKaTb
nporpammel Ha EV3.

Kparkast momo1i[p 1o yTUIWTe AOCTYIHA 3amyckoM ev3 0e3 mapaMeTpoB, pa3BepHYyTasi TIOMOILb -
3arnyckom ev3 c napametrpom help.

IIpumepnr:
[TpuMepbl pUBe/IEHbI [ CUTYaI|K, KOTrJja TEKYIIMM KaTa/JlorOM XOCTOBOTO KOMIIbIOTEpPA SIBJISIETCSI
Karasior examples 6mbnmroreku RubiRobot.

KomMnunsiiust mpuMepa btnl.pp, KomupoBaHue M 3anyck Ha EV3 monyuyeHHOro HCIO/IHSIEMOTO
(hatina:
ev3 fpccprun btnl.pp

Komnunsitiust npumMepa btnl.pp u konupoBaHue Ha EV3 mosiyueHHOro ucronHsemMoro (aiina:
ev3 fpccp btnl.pp
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KonupoBanue u 3anyck Ha EV3 paHee ckoMIu/iMpoBaHHOIO MCHOMHsieMoro ¢aiina btnl:
ev3 cprun btni

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

0e3 Kakux-1ub0 [UarHoCTUYeCKUX COOOIIeHNUH YTHIUTHI ev3:
ev3 silentrun btni

3amyck rpaduueckoro TepMyrHaa ¢ nogkaroueHreM K EV3:
ev3x shell

BriBoz, comep>KMMOTo IoMallIHero KaTasora noJjb3oBaress robot Ha EV3:
ev3 shell 1s

C6poc Bcex coenunenuii ¢ EV3. TTone3Ho B pa3HbIX HEIITaTHBIX CUTYaLUsX.
ev3 drop

[MTomeiTka 06HapyxuTh "motepsiBimiicsi” EV3 B yiokanbHOW cet. TpeOyeT maposib CHCTEMHOTO

aAMUHHCTparopa.
ev3d fix

[TpunyguTenbHass ycraHoBka IP-agpeca EV3 (MokHO yBHAeTb Ha auciuiee poborta). ITosesHo,
Korja po0OOT TmepecTaeT OTK/IMKAaTbCsA MO IITaTHOMY wuMeHH ev3dev.local u mombITkKM ero

00HapY»KUTh € TIOMOII[bI0 KoMaH/, ev3 fix wiu ev3 ufix He TIpuBesH K ycIiexy.
ev3 setip 10.42.0.33

padhmueckun meHemxep RubiRobotManager

I'padmuecknii meHemkep RubiRobotManager mnpezcraBisier coboii ucronmHseMbid dain ais
Linux x86-64. RubiRobotManager, B oT/inuMe OT KOHCOJIBHOTO MeHe/)Kepa, He BXOAUT B COCTaB
6ubmioreku RubiRobotLib u siBisieTcs camoCTOSITeNBHBIM TPOrPAMMHBIM TIPOAYKTOM. Ilpu
ycTaHOBKe makeTa nporpaMMm RubiRobotCross rpaduueckuii MeHe[kep U €ro MCXOAHBIM KO[
KOMMUPYIOTC B IleJieBOM  Karajor  Oubmuoreku. [lo  yMonuaHWio, 3TO  Karajor
~/RubiRobotCross/RubiRobotManager/ ISt caMoro MeHe/pKepa u
~/RubiRobotCross/RubiRobotManager/src/ A/ ucxogHoro koja. B ciydae ucrnonb3oBaHus Ha
XOCTOBOM KOMIIbIOTEpEe TIaTGOPMbI, OTIMUHONW OT X86-64, moTpebyeTcss TepeKOMITHISALIUS
MeHe/Kepa C ToMollbio ckpunta makeall.sh 13 karasora wucxogHOrOo KoJa MeHemkepa, C
rocsiesiytolieii 3aMmeHol ucrosiHsieMoro ¢aiiia MeHe/pkepa Ha ero akTya/bHYI0 Bepcuto. HaurHasi ¢
Bepcuu 0.2.5 RubiRobotCross no3BosisieT BbINOMHUTE NePeKOMITUIISLIMIO FpadruuecKoro MeHepkepa
BO BpeMsl yCTaHOBKH.

[paduueckuii MeHeKep UMeeT COOCTBEHHYIO HyMepariuio BePCHUi ¥ HAaXOAUTCS B 3aBUCUMOCTH OT
oripesienieHHolN Bepcun 6ubmiorekn RubiRobotLib. Hampumep, RubiRobotManager Bepcuu 0.1
TpeOyeT Ha/iMuWsi Ha XOCTOBOM KomrbioTepe Oubmoteku RubiRobot Bepcun 0.2.3 wmu Bblide.
MauHblil (aKT HAJO0 YUYMUTHIBATH TOJMBKO TPH pa3je/ibHON yCTaHOBKE, TaK KaK B IITaTHOM
ycraHoBIirKe RubiRobotCross cooTBeTcTBHe Bepcuii rapaHTHPOBaHHO COO/IOAETCSI.

Bosblilasi 4yacTh BO3MOXKHOCTeM Tpaduyeckoro MeHempkepa AyOIMpyeT ero KOHCO/BHYIO BEepCHIO.

daktuyeckn, RubiRobotManager siBisieTcsi rpaduiueckodl Ha/ACTPOMKOM Haj ev3, ¢ Habopom
JIOTIOJTHUTEe/TbHBIX BO3MOXKHOCTel. OZJHOM U3 HUX sIBJIsIeTCs BU3yaslbHbIN aHanu3arop noptoB EV3, c
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BO3MOKHOCTBIO YTIpaB/ieHUsI PeXXUMaMU U COCTOSIHAEM HEeKOTOPBIX YCTPOWCTB. JTa BO3MOXKHOCTh B
Bepcun 0.1 MeHeiyKepa peanM3OBaHa Ha TMpOCTelllleM YpOBHe, paciivpeHue (yHKLMOHAIA
aHa/IM3aTopa 3aryIaHUPOBAHO B TIOC/IEIYIOIIMX BEPCUSX MeHepKepa.

[Ipu 3arycke MeHe[pKep WHTErpHUPYEeTCs WKOHKOH (#%) B 00/1acTh yBeJOM/IEHMI TaHeJW 3ajau
(cucTemHBIN Tpeli) U NepruoarUecKu (pa3 B MOJICEKYH/Ibl) TIPOBepsieT Hajinuure nojkaoueHus EV3 k

koMmmibtoTepy. IIpu obHapykeHun EV3 MeHemkep curHaiv3upyeTr o0 3TOM, MeHsisl [[BET WKOHKU

() ¥ mokasebiBasg BO BCIUIbIBaKOIeM cooOujennn [P-agpec EV3. AHajioriuHbiM 06pasom

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

[[eyoK 1O WKOHKE MeHe[kepa MPUBOAUT K
OTKDBITUIO €ro OCHOBHOTO OKHa (M300pakeHue
cnpaBa). CopepxuMoe  BKJIAZOK  MeHe[pkepa
MOJTHOCTBIO /IOCTYITHO TOJIbKO TPU MOAK/IHOUEHUM K
EV3. B curyauuM, Korga TOAK/IOYEHHBIM U
MOJIyUMBIIIMM KOppeKTHbIM IP-azipec EV3 ocraetcs
HeZIOCTYIIHBIM B MeHeJpKepe, CjefyeT yKa3aTb
KOppeKTHbIN IP-afipec c romoliibio KHOIKK " 3ajaTh
IP-agpec EV3" Bkiagku "Ynpasnenue". Takxe,
eCJId ZIOCTYITHO HEeCKOJbKO POOOTOB OJJHOBPEMEHHO,
TaKOM T0/IX0/] TI03BOJISIET BEIOPATh OZIHOTO W3 HUX.

®ain Cripaeka

CJieBa.

Ynpasnexve | Komnuasiums 1 3anyck  Bpaysep EV3

AHHYNMpOBaThk BCe KaHaskl CBA3M ¢ EV3

MonyuuTs focTyn Kk EV3

KpariHe

BuimosnTe komaray Ha EV3

Co3pnaTk 6ecnaponbHoe coeanHeHne

3apaTe napons AocTyna K EV3

‘ Co3aTb CKOPOCTHOM KaHan cBA3w c EV3 ‘

3apats IP-anpec EV3

BonbmMHCTBO KOMaH/, BO BK/ajKax '"YrpaBieHue" U
"Kommnuisitiust 1 3anmyck” (M3o00pakeHHe cripaBa) Tak
VI MHaye 3alyCKaloT B rpauueckoM TepMHHae
KOHCOJIbHBIM MeHeJpkep ev3, T03TOMY pe3y/bTaT U3
JeiCTBUM B 11€JIOM He OT/IMYaeTCsl OT pe3y/bTaToB
paboTel yTHiMTHI ev3. BriseneHune AByX BK/IaJIOK
CBfI3aHO C Ha/JWuMeM [IByX TPy (YHKLMOHAIbHbIX
BO3MOXXHOCTeM yTwinThl ev3. IlepBas cBs3aHa C
aJMUHUCTPUPOBaHKEM TOAKIoUeHus K EV3, BTopas
- C KPOCCKOMIIWIALIMEN, KOMMPOBaHWEM M 3allyCKOM
TIPWIOKEHUH Ha 0a3e 6ubmorekn RubiRobot.

B

n
®ain Crpaska

N A}

YnpasneHue Komnunauus u 3anyck | bpaysep EV3

PaccrosiHme fApkocTs Haxatue Haxatue

Bepems 0-1 HEE

Cron

19

- W

False False

O6oporsi fycto Mycto 060poTsi

174 85

®ain CripaBka

Ynpasnenue|| Komnnasiuvs v 3anyck bpaysep EV3

BEE

‘ 3agats napons aocTyna k EV3

‘ 3apate IP-agpec EV3

L2 it B g ) Bl iy 0 “EY BHemHuM BHJ, MeHeIKepa C TOAK/IOYEHHBIM K

OnemeHT "AHHY/MPOBAaTb BCe KaHaJIbl

cea3u ¢ EV3" Bknagku "YnpaeieHue" MoKeT ObITh

rnosie3eH TIpyd 3daBUCAHHMK CKOPOCTHOTO

®ann CnpaBKka

Ynpasnenue | KoMnunauus v 3anycK | bpaysep EV3

kS eHe 1kep GubsioTeKM RubiRobot, Bepcus 0.1

BuiGop daina UCXOAHOrO KoAa NporpaMMsl

BEE

I

” BubpaTe

KaHasa cBsisu Cc poborom. K cokaneHuro, JaHHBINA
(bakT HEBO3MOXKHO OTpe/ieluTh B aBTOMAaTH4eCKOM
pexuMe, II03TOMY IIPU  pPe3KOM
KOMMYyHHMKaluii ¢ EV3 pekomeHzayeTcss HaXaTb Ha
- 3Ty KHOIIKY.

3ame/lJIeHUr

K M 3anyckK

Komnunauus, KonnposaHue 1 3anyck Ha EV3: ‘

Komnunauwa v konvposaHue Ha EV3: ‘

Komnunsiuwsi gnsi EV3: ‘

o chauna Ha EV3

3anyctuTb
3anycTuTe

Zanycrurs

” [T Buopars H

3anycuTs

Bri6op ucnonusemoro dauna Ha EV3

” [T] Buibpats ”

3anyctuTb

Vudopmarus

AmHanu3arop 1opToB JOCTYIEeH Ha BKJajke "bpaysep
(u300pakeHue  cjeBa).
aHamu3atope OOHOB/sieTcsi 3 pasa B CeKYHZY,
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(hakTUUYeCKU [IeMOHCTPHUPYsl peasbHOe COCTOSIHHE TOAK/IFOUEHHBIX K pOOOTY BHEILIHHUX YCTPOMCTB.
[[Tes/yoK 10 KHONKe JaTuvKa LUKIMYeCKU I[IepeK/ouaeT ero pexuM, ewId 5T0 BO3MOXKHO
(Haripumep, JaTuMK LiBeTa Tepek/ioyaeTcss Mexay pexumamu "fpkocts”, "OcBelleHHOCTb" U
"lIBeT", a [JaTUMK-KHOIIKA M [aTUMK DACCTOSHUS He TOAJeP)KHBalOT MepPeK/0ueHre DEKHMMOB).
[lem4ok 1o aBuUrarestto 0OHy/seT KOJMUeCTBO 060POTOB.

Ba)xHoli 0COOEHHOCTBIO aHa/IM3aTopa TMOPTOB SIB/IsSETCS OOKMPOBKA YIIPABIEeHUs! yCTPOMCTBaMU,
ey Ha EV3 3anyijeHa gpyrast mporpamMMa Ha 6a3e 6ub6moreku RubiRobotLib. B Takom ciyuae
aHa/IM3aToOp TIePeXO/IUT B PEXUM '"TONBKO AJisi uTeHUs1' W OOKUPYeT BO3MOXKHOCTb M3MeHEeHUs
COCTOSIHUSI YCTPOMCTB, UTO TI03BOJISleT MHWHHMMH3MPOBAaTh BMeIlaTebCTBO B PabOTy Apyrux
nporpamm. Eciu 3Toro okakeTcsi HeZOCTAaTOUHO, paboTy aHa/mM3aTopa BCerzia MOYKHO TIPeKPaTUTh
kHonkor "Cron". AHanu3arop 3aBepluuT coefvHeHre ¢ EV3 u M3MeHUT HaJNMCh Ha KHOIKE CO
"Cron" Ha "Craprt". [IoBTOpHOE Ha)kaTve Ha KHOIKY CHOBA 3allyCTUT aHa/Iu3arop.

C TOuKM 3peHHusl peanv3alvy, aHaA/JM3aTOp IIOPTOB IIpPeZCTaB/sieT €000 K/IMeHT-CepBepHOe
nipuiokeHue. CepBepoM SBJIsIeTCSI IPOrpaMMa pview, UCXOJHBIM KOZi KOTOPOM JOCTYTIeH B Karajore
pview MeHepkepa. KiveHTOM - OT[e/bHBIM NPOrpaMMHbIM NTOTOK MeHezpkepa. [Iporpamma pview
BCTPanBaeTCsl B MeHe/)Kep TIPY ero KOMITUJISILIMK, U TTPU HeoOX0AUMOCTU U3bIMAeTCsl, KOMUPYeTCs U
3amycKaeTcsi Ha pobore ¢ momoIblo yTUnuThl ev3. [Tocse yero HauMHaeTcsi Tiepefjaya JJaHHBIX
MeXKy CepBepoM W K/IMeHTOM I10 [ByHallpaB/IeHHOMY KaHasly CBfI3U CpeJCTBaMM CTaHJapTHOI'O
BBOZIa-BbIBOZIA. TakuM  00pa3oM, HUKAaKMX  [JOIMOJHUTENbHbIX  MEXaHHU3MOB  CETeBOr0
B3auMogencTBuss Mexay EV3 u MeHepkepoM He 3a[eMCTBYeTCS, UTO I103BOJISeT SKOHOMMTH
BBIUKC/TUTE/IEHBIE PeCypPChl po0oTa.
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Bo3moxHocTtu ononuortekn RubiRobotLib

MogroToBKa Koga 1 KOMNUASLMA NPOrpamMmbil.

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

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

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

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

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

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

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

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

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

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

UHunuynanmnsayuua o6MenuoTekn

JTtobass RR-mporpamma [1o/bKHA TIOAK/TIOUMTh KaK MUHUMYM MOAY/b Uev3 U TepBbIM JelCTBUeM
BBI3BaTh MpOIeypy WMHUIManu3anuu 6ubmioreku ev3init(). VickmroueHreM SIBASIeTCS CUTYaLWs,
KOT/la IPOTPaMMHUCT M3MEHSIeT 3HaueHWst HEKOTOPhIX 0a30BbIX TIEPEMEHHBIX [I/IsT TOHKOWM HAaCTPOWKH
BO3MOKHOCTeM OMOIMOTEKH, Mocje uero BbI3bIBaeT ev3init(). be3 mpegBapuTesHOrO BBI3OBA
ev3init() OO/MBIIMHCTBO OOpalleHu K KiaccaMm, oObekTaM U (QYHKIUSIM OuO/IHoTeKH Oyaer
3aBepLIaThCsl OIIMOKOM C aBapUMHBIM OCTaHOBOM Tporpammsl. IIITaTHbIN HabOp MaHUITY ISV TIPU
VWHUI[Ma/U3allMi  TIof[pa3yMeBaeT Co3/aHHe BCeX HeobXoAuMbIX 0O0bEeKTOB  OubMMOTeKH,
MOAK/IIOUeHHe K amnmapaTHbIM — YCTPOMCTBaM,  creldduYHas  HaCTpoWka  0OpabOTKH
WCKJTIOUMTE/bHBIX cuTyanuid U curdanoB OC Linux. B 3aBucumocTu ot criocoba BbI30Ba, ev3init
MOJKET MPOBECTU Psifl IOTIOTHUTETbHBIX MAaHUITY/ISLUH.

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

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

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

ev3init(signal4);

end.

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

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

end.

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

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

B Tabsnure HIKe MPUBOAUTCST HAOOP KOPPEKTHBIX MIeHTU(HUKATOPOB /I/IsI BCeX TIOPTOB U YCTPOWCTB
6ubmuoteku Bepcuu 0.2.1 1 Bblille (DETUCTP CUMBOJIOB HEBaykKeH, CMBOJIBI PyCCKOTO ardaBuTa - B
KoZMpoBKe utf8):

[TopT wnu ycTpoicTBO KoppekTHblie njjeHTh(UKaTopbl

[Topt 1 1'1""in1" 'port1’

[Toprt 2 2'2"'in2' 'port2’

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

ITopt 4 4'4"'in4' 'port4’

ITopt A 5'A''outA' 'portA’

[TopT B 6 'B' 'outB' 'portB’

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

ITopt D 8 'D' 'outD' 'portD’

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

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

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

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

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

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

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

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

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

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

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

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

defaultSelfStatus:=rrPatrial;

ev3init();

eHd .

Crtapt nporpamMmmbl.

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

Crapr nporpamMmbl B ssh-cecciy 3aHMMaeT MeHee CEeKYH/IbI, HO Ta-Ke caMasi IIporpaMma CTapTyeT
yepe3 BrickMan B Teuenuu 3-5 cekyHz. UToObl m30eXaTb 3THX TOTePh Ha POOOTOTEXHHUECKHX
COpEBHOBaHMsIX, PEKOMEH/[yeTCsl B Hauasie TIPOrpaMMbl YCTaHAB/MBATh O’KU/JaHHe Ha)KaTHsT KHOTIKU
On0Ka WM BHeIIHeld KHOTIKM M 3allyCKaTb poO0Ta Ha BBITIONIHEHHWE KOHKYPCHOTO 3a/jaHusi He
3aITyCKOM IPOrpaMMBl, @ Ha’KaTHeM KHOTIKH.

ITepemenHass LedsOnStartup Mopynsi uev3 TIO3BO/SIET OTK/IIOUMTH LIBETOBYIO WH[WKAL[HIO TIPU
crapte RR-nporpammsl. /1151 storo LedsOnStartup cienyet npucBoutsh 3HaueHue false 0 BbI3oBa
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ev3init(). 3To MoXXeT ObITH TI0/IE3HBIM IIPU OIHOBPEMEHHOM paboTe Heckonbkux RR-mporpamm Ha
EV3.

Haunnast ¢ Bepcun 0.2.1 6ubmMoTeKH, mporpaMMma B COCTOSIHUM CaMOCTOSITENIbHO PeCcTapToBaTh
JIATYMKA U MOTODBI, KOTOpble He OBbLIM KOPPEeKTHO WHHULIMAJW3WMPOBaHBI MpU ctapre pobora. B
IITaTHOM CUTyallud I[I0Tepb BpeMeHM Ha YyKa3aHHble [JEeUCTBUSI HeT, OJHAaKO B Cjyyae
HeoOXOIMMOCTH pecTapTa BHEIIHUX YCTPOWCTB, poOOT MOXKET MOTPATUTh [0 5 [OMOJTHUTETbHBIX
CEeKyH/] Ha yKa3aHHbIe AeficTBUs. B /000M ciydae, Takue motepu Oosiee MpeariouTUTE/TbHbBI, UeM
HeBbINO/THEHYe T10CTaB/IeHHOM 3a/lauy.

LLiTaTHOE U NpuHygUTeNbHOE 3aBepLueHne padoThbl
nporpaMmmbil.

ITpu HeobxogumocTH, mobass mporpamMma Ha 0a3ze 6uOmMorekn RubiRobotLib moxer ObITH
TIPUHYAUTE/ILHO OCTAHOBJ/IEHA JJ/IUTe/IbHbIM HakarheM Ha KHONKy BACK. OTo BepHO Kak IIpu
3arycke Ha Omoke uepe3 BrickMan, Tak u, HauvHasi ¢ Bepcuu 0.2.1 GMOMMOTEKH, TIPU 3arTycKe
nporpamMmsl B ssh-ceccuu. B mocnenHeM ciyuyae NpUHYUTebHasi OCTAHOBKA MPOUCXOAUT TaKkKe
TIPYU 3aKPBITUM OKHA TepMHHasa ¢ ssh-ceccueli, Haxxatuu koMmObuHarmii "Ctrl-C" um "Ctrl-\". K
COXKaJIeHH!o, B HOBOM Bepcuu MpoluuBKU ev3dev-stretch ocTaHOBKa Mporpammbl MU 3amycke ee
yepe3 BrickMan npoucxoautr HeMmezjieHHO 10 HakaTtuto Ha KHOmKy BACK, uro 3aTpyHsier
00paboTKy JaHHOW KHOMKM B Tiporpamme. ABTOp Tiporpammbl BrickMan wucrmpaBusi /aHHYEO
nipobrieMy, BBeZisl JOTIO/THUTE/TBbHBIN KOHPUTypallMOHHbIN MapaMeTp, 0JHaKo Ha Hos10pb 2018 roga
r3MeHeHHbIN BrickMan moka He BHeZipeH B MpoiiuBKy ev3dev-stretch.

[Tpu mITaTHOM 3aBepIiieHUH PabOTHI TPOTPAMMBI IaATUMKH U MOTOPBI, a TaKXKe Bce rmogcucteMsl EV3
NIPUBOJAITCSI B COCTOsSIHME TI0O yMOJlYaHWIO. B mofaBnstoieM  OONBIIMHCTBE — C/TyyaeB
TIPUHYJWUTE/LHON OCTAaHOBKY W/IM BO3HMKHOBEHHS MPOTPAMMHBIX MCK/TFOUeHH OMO/IMOTeKa Takke
npuBofuT EV3 B cocrosHue 1o ymonyaHuto. OfHaKo, ecv MpepbiBaHUe INPOrpamMMbl 10 KaKUM-
b0 mpuuMHaM He ObUIO 00OpaboTaHO OMOMMOTEKOM (HarpuMep - TOy4YeHHEe TPOrpamMMOM
HernepexBaTbiBaemoro curHana SIGKILL, BO3HMKHOBeHME anmnapaTHbIX WM HenpeayCMOTPeHHbIX
OUOMOTEKOM TPOrPpaMMHBIX OIMMOOK), BO3MOXKHBI CUTyallud, Korja po0OT, B OTCYTCTBHH
MpOrpaMMbl, TPOJO/DKAeT BBIMOMHATL 3aMylleHHble [POrpaMMOM B aCHMHXDOHHOM peXuMme
JeliCTBYSL M COXPaHsIeT HeIITaTHOe COCTOsIHWE [JaTYMKOB, [IBETOMH/MKaLK O/10Ka ¥ T. /1. Hanpumep,
MOTOpPBI MOTYT MPOJO/DKATh BpallleHWe, 3BYKOBOM (paill - TPOWIPBIBATbCS, LIBETOMHAMKATOPBI
ropeTh >KeJITbIM LIBETOM U T. .

[TpocTeiiiliee pellieHWe AAHHOW TIPOOTIEMBI - 3aMyCTUTh /000N TIpUMEp W3 cocTaBa OHMOIMOTEKH
RubiRobotLib 1 HeMe/ieHHO ero ripepBaTh LITaTHBIMU CPeiICTBaMHU.

bonee »sddekTHBHOE pellieHWe - HCIOAb30BaTh MporpamMmy ITKill.pp u3 Habopa mpumepor
oubmorteku RubiRobotLib:

{

rapaHTUpoBaHHOe 3aBeplieHne BCeX 3amnyleHHbIX

paHee nporpamvm (rrKill.pp)

program rrKill;

uses uev3;

begin
defaultSelfStatus:=rrHostile;
ev3init();
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end.

CymecTBytoT 1 Oosee KapAuHa/IbHBIE CIIOCOOBI: (hH3MUeCKOe OTK/IIOUueHWe BHEILIHHWX YCTPOMCTB,
BBIK/IFOUeHHe 0/10Ka, U3bsiTHe aKKyMYJIsITOpa.

Moaynu 6uGnuoTekun

Mopynu 6ub1MoTeKr MOXXHO YCJIOBHO Pa3Je/iuTh Ha 3 YacTu:

1. Ba3oBbIii Moay/Ib uev3.

CoaepxuT (GYHKIUIO WHUIManu3aluu 6ubmvoreku ev3lnit, ocHoBHOUM kiacc TEv3, o0bekT ev3,
Cpe/icTBa yIpaB/leHUs peXruMaMu cTapra RR-mporpamMmbl, HeCKOIBKO MakpoOIpefie/leHUu W,
HauvHasi Cc Bepcuu 0.2.5 OuOMMOTEKW - TOAAaBMsAOLlee YKMCAO 0a30BBIX THIOB, KOHCTAaHT U
niepeMeHHbIX, (PyHKLMI U TIpoLe/lyp, UCII0/Ib3yeMbIX B O1OMoTeKe.

2. Moay/im noajep>KKH 0CHOBHBIX Bo3MokHocTel EV3.

Mopynb Omnucanue
rubiroScreen [Toppmeprxka gucriies EV3
rubiroSound [Moamep>kka ayauo-cuctembl EV3
rubiroLeds [Tonnep>xka LjBeTOBOM MHAWKaLMKU EV3
rubiroButtons [Tonpmeprxkka kHomok EV3
rubiroMotors [Tonnep>xka apurareneit EV3
rubiroSensors [Moppmeprkka gatunkoB EV3
rubiroBattery [Toppmeprkka nctounuka rnuranus EV3
rubiroParallel [Toaeps)kka mapasiienn3alydy Koja

3. Bcnomorare/ibHbIe MOJY/IH

Moaynb Omnucanue
uev3devices HuskoypoBHeBast MoAAep>KKa TMOAK/TF0YaeMbIX
YCTPOMCTB.
uev3sysfs HuskoypoBHeBoe uTeHMe-3alMChb JaHHbIX [ Sysfs-

(hatinos

uev3fb, uev3freetype, uev3ftfont,
uev3image

Hu3skoypoBHeBasi ojiep>kKa JWCIiies

uev3func

Hu3skoypoBHeBbIe GyHKIMYU OMOIMOTEKH

fontEnMono.pp, fontEnSans.pp,
fontEnSerif.pp, fontRuMono.pp,
fontRuSans.pp, fontRuSerif.pp,
fontstore.pp, pseudolresources

[Topmep>kka BCTpavBaeMbIX IIPU(TOB.

HauvHas c Bepcun 0.2.5 6ubmmMoTeku, IporpaMMUCTy He TpeOyeTcst OAK/IIoUaTh BCIIOMOTaTeTbHbIe
MOZIy/I4, T. K. OCHOBHasi yacTb 0a30BbIX TUIIOB JlaHHbIX, KOHCTaHT, IepPeMeHHbIX, (QYHKLUUN U
ripoLielyp repeHeceHa B MOAy/b uev3. VICKItoueHUs U3 3TOrO TpaBW/a peAKd U KaXKAbIA TaKOU
C/lyyail ONMChIBAeTCs B IOKyMEeHTALUY OT/e/bHO.
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MepekoMmnunauuAa moaynen onénnoTekn

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

[MopkmrouaeMeldd  ¢aiin uev3defines.inc cofep>KUT HECKOTBKO TIO/IE3HBIX MaKpOOIIPe/leIeH H,
V3MeHEeHHe COCTOSIHUSI KOTOPbIX BCTYITUT B CWIYy TIOC/e TIePeKOMITWISIUKA  OnO/IMOTeKH.
PaccMOTpUM HEKOTOpbIE U3 HUX:

MakpoonpeaeneHue onucaHue

EV3DisplayUse OnpegensieT, O6ygeT-nM MOAYNb nNoagepxkun aucnnea rubiroScreen
(oTKYEHO MO nogkmo4aTbCcA aBToOMaTWYeCKW. Mogynb [OCTATOYHO T[POMO3AKUIA, U
YMO/1HaHMI0) ero OTK/4YeHue nMo3BONsAeT 3HauuTenbHo (A0 2-X pa3) CcoKpaTuTb

pasmep uWcCMofHAemMoro ¢akna nporpamm, KOTOpble He WCNOob3YIT
ancnneir  EV3. EcnuM  mMoaynb  OTK/WYEH, TO BO3MOXHble OWWUOKM
UHMUMann3aumm YCTpOWCTB OyAyT BbIBOAUTLCA B CTaHAAPTHBIA MOTOK
ownbok. Ecnm mMoAynb  NOAK/MYEeH, TO Te-xe ownbkm O6yayTt
BbIBOAMTBLCA Ha rpaduyeckuin gucnsiemn.

EV3SoundUse OnpepgensieT, o6ygeT-nnm ayamo-moAaynb rubiroSound nogkaw4vaTbecs
(BKKYEHO MO aBTOoMaTuyeckm. Ecnm  Mogynb  OTKAKYEH, TO CUMHa/imM3aumss o
YMOJTHaHMIO ) BO3MOXHbIX  OWMOKax WAWM  CUIrHasbel  cTapTa  MporpavMvel  6yayT

peanM3oBaHbl  NPAMbIM  BbI3OBOM  BHEWHEW  ayAno-nporpammbl. B

NPOTMBHOM Criydyae, pna Tex-xe Luenein O6yaeT WUCNONb30BaH O0ObLEKT
ev3dsound mogyns rubiroSound.

EV3LedsUse Onpepgenser, éyaeT-nnm  mMogynb  UBETOUHAMKaLMU rubirolLeds
(BK/IOYEHO MO nogkmo4aTbCcsa aBToOMaTUYEeCKW. ECAM Moaynb OTK/YEH, TO OQYHKUUK
YMOI4YaHMio) oxXugaHma He O6yayT curHanmsupoBaTb O ¢akTe CcBoeil paboTe

MUraHveM LUBEeTOWHAMKATOPOB. ECAM npyu 3TOM MOAY/b HE MOAKMNYUTH
M B OCHOBHOIi mporpamme, UBETOUHAMKALMSA 3anylweHHoli RR-nporpamwsl
Takxe 6yaeT MOJIHOCTbIO OTCYTCTBOBATh.

EV3ButtonsUse OnpepenseT, 6yaeT-nM MOAYNb MOAAEPXKM KHOMOK  rubiroButtons

(BK/lOYEeHO no noAknyaTbCs aBTOMaTUYECKM. ECnM MoAyNb OTK/YEH, TO Nporpamva

yMON4YaHuio) He 6yaeT 3aBepwaTb CBOW paGoTy MNPV ANUTENILHOM HaxaTWW KNasBulu
BACK.

OTCcyTCTBME aBTOMAaTMYeCKOrO MOAK/IIOUEHUs] He 3arpeljaeT MPUHYAWUTENbHOIO MOAK/II0YeHUS
yKa3aHHBIX MOZy/Ield B OCHOBHOM IIpOrpammMe.

OCOOGEeHHOCTU K/1accoB ONO/INOTEKU

OcCOoOeHHOCTBIO K/IAaCCOB OWO/IMOTEKH SIB/ISIETCSI TO, UTO OOJBIIMHCTBO METO/IOB B KauecCTBe
pe3y/ibTaTa BO3BpaIllaeéT CChUIKY Ha TEKYIIUHA OOBEeKT. OTO TM03BOJSIET  OCYIECTBIATH
TIOCJIe/[0BaTe/IbHbIN BHI30B METOJI0B 00beKTa Oe3 TIOBTOPHOTO yKa3aHust 00bekTa. Harpumep:

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

ev3init();
LM:=TEv3LargeMotor.Create,
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LM.setHowStop('cTon').run(100) .wait();
end.
Ipyroii 0coOEHHOCTRIO SIBJISIETCSI MUCTIO/Ib30BaHKMe THIA variant [jist OOMBIIMHCTBA MMapaMeTpPOB U
MOBCEMeCTHasl meperpy3ka MeTO[OB K/acCOB. DTO MO3BOJISIET MCIIO/Ib30BaTh OJHO U TO-XKe HUMS
MeTO/la, HO C pa3HbIMHM TWUIAMH U KOJMYECTBOM TlapaMeTpoB, UTO (HaKTHUECKU TPUOIIKaeT

BO3MOKHOCTU OMOMMOTEKH K BO3MOMKHOCTSIM HHTEPIIPETUPYEMbIX SI3LIKOB C JUHAMHUeCKOMN
TUNU3aLUeHn.

MpeponpepeneHHble 00 HEKTDI

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

O0BeKT Knacc Mogaynb Kparkoe onucanue

ev3 TEv3 uev3 MosxeT WCIONMB30BaThCA [JI1 OXUAAHUS BO3HUKHOBEHUS
cobbITMii Ha [pyrux oObekrax. IlogmepxuBaer g0 10
TatimepoB. TIpuKIagHBIM TIPOrPAaMMUCTOM TIPUMEHSIETCS B
OCHOBHOM /I/Is yTipaBjieHusl TaiiMepamu. HeobxoauMocCTh B
CO3/IaHUU APYTHX IK3eMIUISIPOB OTCYTCTBYeT.

ev3buttons TEv3Buttons rubiroButtons | O6ecnieuriBaer 06pabotky kHomok EV3. Wcronb3yercs
noBceMectHo. HeoOxomumMocThb B CO37aHMM  JIPYTHX
9K3eMI/IIPOB OTCYTCTBYeT.

ev3leds TEv3Leds rubiroLeds ObGecreuriBaet 06paboTKy  L[BETOMHAVKAIIUK EV3.
HWcnonb3yercsi moBcemecTHO. HeobxoAUMOCTh B CO3/aHUU
JPYTUX 3K3eMILISIDOB OTCYTCTBYET.

ev3screen TEv3Screen rubiroScreen |OGecneuriBaer 00pabotky aucries EV3 B rpaduueckom
pexxume. Vicrnone3yeTcss moBcemMecTHo. HeobxopgumocTe B
CO3[]aHUU APYTUX 3K3eMILISIPOB OTCYTCTBYET.

ev3sound TEv3Sound rubiroSound | O6ecrieunBaeT ToAMepKKY ayauo EV3. Hcrnomb3yercs
noBceMecTHO. HeoOxXoguMocTb B CO37jaHUM  [[PYTUX
5K3eMILISIPOB OTCYTCTBYET.

ev3battery TEv3Battery rubiroBattery | ObecrieunBaeT TOAJEP)KKY HWCTOYHMKA mNWTaHusi  EV3.
Ucnonb3yercst pefko. HeobXoqMMOCTh B CO3JaHUM JIPYTHX
9K3eMI/IIPOB OTCYTCTBYeT.

ev3DeviceFactory | TEv3DeviceFactory | uev3devices |®abpuka ycrpoicte. ObecreurBaeT WHHLMAIM3ALAIO
YCTPOWCTB W XpaHUT HabOp TOAK/IIOUEHHBIX YCTPOMWCTB.
ABTOMaTHUeCKH 00OHOBIsIETCS: TpU TIOTTBITKE
VHULIMA/TN3MPOBaTh HOBOE YCTPOMCTBO, TIPH  TIOTIBITKE
oOpairieHUsi K OTK/INOUEHHOMY YCTpoMcTBy. B mociegnem
CJlyyae OCYIIeCTB/IsIET HeCKOBKO TIOMBITOK OOHOB/IEHHUSI CO
3BYKOBOMW U L[BETOBOW MHAMKAL[MeN. AKTUBHO HCIIOb3yeTCs
[J1s1 BHYTPEHHHUX LieJiell, He0OXOUMOCTb I0CTYTIa K OObeKTy
V3BHE BO3HUKaeT KpaiiHe PeJKo.

Knaccbl nogkntoyaeMbIX YCTPOWCTB

Knacc Mopaynb Kparkoe onucanue

TEv3InfraSensor rubiroSensors | iHdpakpacHeiii gatuvk (kog 45509). TTo3BossAeT ONpeaensiTh PacCTOSHUE 0
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Knacc

Mopynab

KpaTxoe onmucaHue

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

TEv3GyroSensor

rubiroSensors

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

TEv3UltraSensor

rubiroSensors

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

TEv3ColorSensor

rubiroSensors

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

TEv3TouchSensor

rubiroSensors

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

TNXTTouchSensor

rubiroSensors

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

TEv3MediumMotor

rubiroMotors

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

TEv3LargeMotor

rubiroMotors

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

TEv3Rule

rubiroMotors

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

OO0mue CBOMCTBA KJIACCOB YCTPOWCTB

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

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

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

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

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

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

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

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

®UKCUPOBaHHBIM  MeTO[, MHUI[MaAu3aluy | JInHaMuueCKU MeTo, MHULIMA/IU3al[ii YCTPONCTB
YCTPOUCTB.
{$mode objfpc} {$mode objfpc}
uses uev3, rubiroSensors; uses uev3, rubiroSensors;
var ti1, t4: TEv3TouchSensor; var tOne, tTwo: TEv3TouchSensor;
begin begin
ev3Init(); ev3Init();

/ WHUUManu3aumsa gaTtyumka- KHOMKU // MHULUMann3aumsa nepBoro AaTuyuKa-KHOMKHK,
// Ha nepBOM MOpPTYy // no ¢akTy - Ha NepBOM MOPTY
t1:=TEv3TouchSensor.Create(1); tOne:=TEv3TouchSensor.Create;

// vHAUManusaumsa gaTyuKa-KHOMKK // WHWUMann3aums BTOPOro gaTuyuKa-KHOMKH,
// Ha 4eTBEepTOM MOpPTYy // no ¢akTy - Ha 4eTBEpTOM MOpPTYy
t4:=TEv3TouchSensor.Create(4); tTwo:=TEv3TouchSensor.Create;

tl.free; tOne.free;

t4.free; tTwo.free;
end. end.

Cyl1iecTByeT a/lbTePHaTUBHBIN ((PyHKIMOHAIBHBIN) CIIOCO0 ZI0CTyTa K 00BEKTaM TOAK/II0UaeMbIX
YCTPOWCTB, C TIOMOI[LIO CTeldanbHbIX (YHKLWN, KOTOpble OOBSIB/IEHBI [/ KaXKZOro Kiacca
yCTpoicTB. OYHKI[UH aBTOMATHUECKH CO3/Ial0T He0OX0quMble 00BEKThI TIPY MEPBOM OOpaIlleH|uH U
BO3BpAII[AlOT UX B KauecTBe pe3ynbTara. Co3maHHbie 00BeKThl COXPAHSIOTCS B OTIePaTUBHOM MaMSITH
U TIpY TIOC/IeAYIONINX 00pallieHussx BO3BPAIIlaloTCsl 0e3 TMOMbITKU MOBTOPHOTO co3zaHus. Kak v B
K/IaCCUYeCKOM Criocobe, MoAep>XKUBarOTCsl (PMKCUPOBAaHHBIA M JUHAMWYECKUM METO/bI CO3/IaHUs
00bekToB. [Tpy (PUKCHPOBAaHHOM METOJie B COOTBETCTBYIOIYIO (DYHKI[HIO TIepe/iaeTCsl HOMep TopTa.
vHaMuyecKuii MeTO/| TIpe/irosiaraeT UCTob30BaHHe "HOMepHBIX' (DYHKIUM, KOTOPbIX 00bsBIEHO
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yeTblpe [/ KaKJOro yCTPOMCTBAa W JiBe - [/ py/7eBoro yrpasieHUd. Kpome 3Ttoro, QyHKLus
(bMKCMpOBaHHOTO MeToJja MPU BbI30oBe 0e3 rapaMeTpa SIB/sSeTCSl TICeBJOHUMOM TepBod (yHKLUU
JVHaMUUecKoro Metofa. [JuHamuueckuii MeTo[, (yHKLMOHANIBLHOTO criocoba /0CTyma To3BojsieT
oOpalaTbCs K yCTPOMCTBaM B JIF000M TOPSIZIKe.

HauviHas ¢ Bepcuu 0.2.5 6uO/MoTekr (yHKIIMOHABHBINA CIIOCO0 Tak)ke MOXKeT OBITh HMCITO/Tb30BaH
JUIsl TIpUBE/IEHUsT TWTIA TIepeJJaHHOTO 00beKTa W Bbljle/ieHHs] 00beKTa M3 3/1eMeHTa KOHCTaHTHOTO
MaccuBa. [Ijii 3TOro OOBEKT WM 3/eMEeHT KOHCTAHTHOIO MacCHBa JO/DKeH ObITh TiepeJjaH B
KaueCTBe IapaMeTpa B COOTBETCTBYIOIIYI0 (PyHKIMIO (0OBEKT Jo/KeH ObITh KOPPEKTHOTO THIIA, B
MIDOTUBHOM C/ly4yae reHepupyeTcsl UCK/IIOUMTe/bHas CuTyalus.). Takoil MOAXof peKOMeHAyeTCs
WCTIO/Ib30BaTh B (DYHKIUSIX C TapaMeTpaMHU-KOHCTAaHTHBIMU MaCCUBaMH, Harpumep - B (PYHKIUSX
TrapasijieJisHOTO MCITOJTHEHUS KoZia.

Knaccrueckuii 1 (yHKIMOHAIBHBIA CIIOCOOBI OCTYIA K OfHUM U TeM-)Ke THUIaM YCTPOWCTB He
PEeKOMeH/IyeTCsl CMelInBaTh B OJHOM rporpamMme. Kpome 3Toro, He peKOMeHAYeTCsl TIpY ILTaTHOM
criocobe JOCTyTIa CO3/jaBaTh U MCIOJ/Ib30BaTh pa3/inuHble 00bEKThI, CChITAIOIIMECs Ha OJJHO U TO-XKe
¢usnueckoe ycrporicTBo. Ha mporpaMmMHOM ypoBHe Mo/j00HbIe eiiCTBHS He 3arpeljeHbl, TaK Kak B
HEKOTOPBIX CHUTYalUsiX OHU MOTYT ObITh OmpaBAaHbl (HampuMmep, TP OT/Ia[Ke OUOIMOTEKH
pa3paboTUHKOM).

Bri60p K/1accuueckoro wiv GyHKIIMOHAIBLHOTO criocoba oCTyma K 00beKTaM yCTPOWUCTB HaXOAUTCS
B KOMIIETEHI[UM TporpammucTa. Kiaccuueckuil [JOCTYI TIO3BOJISIET CO37aBaTh U YHUUTOXKATh
00BeKTBI TI0 Mepe HeoOXOAUMOCTH, 00saZiaeT BBICOKOM CKOPOCTBIO, TIO3BOJISIET HCIIOh30BaTh
HEKOTOpble HU3KOYPOBHEBbIE BO3MOXXKHOCTH OMOMMOTeKH. PYHKIMOHAIBHBIA CIOCOO JOCTyIa He
TpeOyeT KOHTpOJsi 3a OObeKTaMH YyCTPOWCTB, He TpeOyeT OOBSBIATH IMepeMeHHbIe-00beKTHl,
aBTOMAaTHUYeCKH YHUUTOXKAaeT OObeKThI M0 OKOHUaHWM paboThl. B To)Ke BpeMmsi, yHKLIMOHATbHBIN
cocob /oCTyria He TIO3BOJISIeT, HAlpUMep, OTKa3aThCsl OT OecriepeOOMHOrO pekuma pabOoThI
OuOIMOTEKH (CM. HIDKeE).

PekoMeH/IyeTCsl BBIOUPATh K/IaCCUUeCKHU Crocob /0CTyIa, ec/ii KPUTUYHBIM (aKTOPOM SIBIISIETCS
CKOPOCTb HCIOJIHEHHs TTporpaMmbl. PYHKI[MOHAIBHBIN CIOCO0 OCTyTIa YBEJIMUHMBAET CKOPOCTH
Pa3padoTKU NPOrpamMMbl 1 OTPakAaeT OT MHOTHX OLIMOOK.

B Tabsmiie Hike MpuBeseH Habop cpecTB (HYHKIMOHAIBHOTO JOCTYIA K 00beKTaM YCTPOHCTB [ijist
BCeX KJIaCCOB OMOIMOTEKH.,

Knacc Mopynnb DyHKIUM A0CTyNA K YCTPONCTBAM

TEv3InfraSensor rubiroSensors | @UKCHPOBaHHBINM JOCTYTI TI0 HOMepY TIOpTa
// HoMepa TopToB 0T 1 1o 4
function ev3Infra(index:integer): TEv3InfraSensor;
JwHaMyyecKuii JOCTYII 10 MOPAJKY NMOAK/IIOUeHUsI.
// ncesponum g1t ev3Infral
function ev3Infra:TEv3InfraSensor;
// [OCTYTI K TIepBOMY TOJK/IIOUeHHOMY YCTPONCTBY
function ev3Infral:TEv3InfraSensor;
// BOCTYTI K BTOPOMY TIOJK/TFOUeHHOMY YCTPOUCTBY
function ev3Infra2:TEv3InfraSensor;
// BOCTYT K TpeTbeMy MOJK/II0UEHHOMY YCTPOWCTBY
function ev3Infra3:TEv3InfraSensor;
// IOCTYTI K 4eTBepTOMY TOJIK/IFOUeHHOMY yCTPOUCTBY
function ev3Infra4:TEv3InfraSensor;
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Knacc

Mopynab

@yHKIMH JOCTyNA K YCTPOHCTBaM

TEv3GyroSensor

rubiroSensors

@DUKCHPOBaHHBIM JOCTYII TI0 HOMepY NopTa
// Homepa nopToB oT 1 10 4
function ev3Gyro(index:integer): TEv3GyroSensor;
[lMHam1uecKyit JOCTYII 110 TIOPSJKY TOJK/TIOUeHMSsI.
// ncepgonum s ev3Gyrol
function ev3Gyro:TEv3GyroSensor;
// [OCTYT K TIepBOMY MOJK/IIOYEHHOMY YCTPOWCTBY
function ev3Gyrol:TEv3GyroSensor;
// [OCTYTI K BTOPOMY TOJJK/IFOUEHHOMY YCTPOWCTBY
function ev3Gyro2:TEv3GyroSensor;
// BOCTYTI K TpeTbeMy IMOJK/IF0UeHHOMY YCTPONCTBY
function ev3Gyro3:TEv3GyroSensor;
// HOCTYTI K UeTBEPTOMY TIOAK/IFOUeHHOMY YCTPOMCTBY
function ev3Gyro4:TEv3GyroSensor;

TEv3UltraSensor

rubiroSensors

@DUKCHPOBaHHBIM JOCTYII TI0 HOMepy TopTa
// Homepa iopToB oT 1 10 4
function ev3Ultra(index:integer): TEv3UltraSensor;
JvHaMyyeCcKuii JOCTYII 110 IOPSJKY MOAK/IIOUeHHsI.
// mcepmonum Ay ev3Ultral
function ev3Ultra:TEv3UltraSensor;
// BOCTYII K TIepBOMY MOJK/II0YEHHOMY YCTPOWCTBY
function ev3Ultral:TEv3UltraSensor;
// [OCTYTI K BTOPOMY TOJJK/TFOUEHHOMY YCTPOWUCTBY
function ev3Ultra2: TEv3UltraSensor;
// [OCTYTI K TPeTheMY TOJK/TFOUEHHOMY YCTPOWCTBY
function ev3Ultra3:TEv3UltraSensor;
// HOCTYTI K UeTBEPTOMY TIOAK/TIOUeHHOMY YCTPOMCTBY
function ev3Ultra4:TEv3UltraSensor;

TEv3ColorSensor

rubiroSensors

OUKCUPOBaHHBIM JIOCTYTI TI0 HOMepY TIopTa
// Homepa TiopToB ot 1 10 4
function ev3Color(index:integer): TEv3ColorSensor;
JuHaMyueckuii JOCTYII 110 TIOPSAJKY MOAK/TIOUeHHSI.
// ncepmonum Ajyist ev3Colorl
function ev3Color:TEv3ColorSensor;
// BOCTYTI K TIepBOMY TIOAK/TFOUeHHOMY YCTPOWCTBY
function ev3Colorl:TEv3ColorSensor;
// BOCTYI K BTOPOMY MOJK/IFOUEHHOMY YCTPOKUCTBY
function ev3Color2:TEv3ColorSensor;
// IOCTYTI K TPeTbeMy MOAK/IIOUEHHOMY YCTPONCTBY
function ev3Color3:TEv3ColorSensor;
// BOCTYTI K UeTBEPTOMY TOAK/IFOUeHHOMY yCTPORCTBY
function ev3Color4:TEv3ColorSensor;

TEv3TouchSensor

rubiroSensors

OUKCUPOBaHHBIM JJOCTYTI TI0 HOMepY TopTa
// HoMepa TopToB 0T 1 1o 4
function ev3Touch(index:integer): TEv3TouchSensor;
JuHaMMUue KU OCTYTI TI0 MOPSKY TTOAK/TIOUEHHS.
/I mcepmonum gy ev3Touchl
function ev3Touch:TEv3TouchSensor;
// BOCTYTI K TIepBOMY TIOJK/TFOUEeHHOMY YCTPOWCTBY
function ev3Touch1:TEv3TouchSensor;
// BOCTYII K BTOPOMY MO/JK/IHOUEHHOMY YCTPOWCTBY
function ev3Touch2:TEv3TouchSensor;
// [OCTYII K TPeTbeMy MOJKII0UEHHOMY YCTPOWCTBY
function ev3Touch3:TEv3TouchSensor;
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Knacc

Mopynab

@yHKIMH JOCTyNA K YCTPOHCTBaM

// IOCTYTI K 4eTBepTOMY TOJK/IFOUeHHOMY yYCTPOUCTBY
function ev3Touch4:TEv3TouchSensor;

TNXTTouchSensor

rubiroSensors

@DUKCHPOBaHHBIM JOCTYII 10 HOMepY 1opTa
// Homepa nopToB oT 1 10 4
function nxtTouch(index:integer): TNXTTouchSensor;
[lMHam1uecKyit JOCTYTII 110 TIOPSIJKY TOJK/TIOUeHMSsI.
// mcepmonuM Ayt nxtTouchl
function nxtTouch: TNXTTouchSensor;
// BOCTYTI K TIepBOMY TOJK/TFOUeHHOMY YCTPONCTBY
function nxtTouch1:TNXTTouchSensor;
// BOCTYTI K BTOPOMY TIOJJK/TFOUeHHOMY YCTPOUCTBY
function nxtTouch2: TNXTTouchSensor;
// [OCTYI K TpeTbeMy MOJKIIOUEHHOMY YCTPOWCTBY
function nxtTouch3: TNXTTouchSensor;
// BOCTYTI K UeTBEPTOMY MOJK/IIOUEHHOMY YCTPONCTBY
function nxtTouch4:TNXTTouchSensor;

TEv3MediumMotor

rubiroMotors

@DUKCHPOBaHHBINM JOCTYII TI0 HOMepy TopTa
// Homepa moptos ot 1(5) m0 4(8)
function ev3MMotor(index:integer): TEv3MediumMotor;
// Homepa niopToB oT 'A' 10 'D' mmm ot 'outA' 1o 'outD'
function ev3MMotor(index:string): TEv3LargeMotor;
JwHaMyyecKuii JOCTYII 10 MOPAJKY MOAK/IIOUeHUsI.
// iceBmonuM st ev3MediumMotorl
function ev3MMotor:TEv3MediumMotor;
// [OCTYTI K TIepBOMY TOJK/IIOUeHHOMY YCTPONCTBY
function ev3MMotorl:TEv3MediumMotor;
// BOCTYTI K BTOPOMY TIOJK/TFOUeHHOMY YCTPOUCTBY
function ev3MMotor2: TEv3MediumMotor;
// BOCTYT K TpeTbeMy MOJK/II0UEHHOMY YCTPOWCTBY
function ev3MMotor3:TEv3MediumMotor;
// IOCTYTI K 4eTBepTOMY TOJK/IFOUeHHOMY yYCTPOUCTBY
function ev3MMotor4: TEv3MediumMotor;

TEv3LargeMotor

rubiroMotors

@DUKCHPOBaHHBIM JOCTYII 110 HOMepY 1opTa
// Homepa noptos ot 1(5) m0 4(8)
function ev3Motor(index:integer): TEv3LargeMotor;
// Homepa mopToB oT 'A' 10 'D' mm ot 'outA' 1o 'outD’
function ev3Motor(index:string): TEv3LargeMotor;
JwHaMyyecKUid JOCTYII 10 MOPAJKY MOAK/IIOUeHUsI.
// nceBgoHum s ev3Motorl
function ev3Motor:TEv3LargeMotor;
// HOCTYTI K TIepBOMY TIOJK/TFOUeHHOMY YCTPOWCTBY
function ev3Motorl:TEv3LargeMotor;
// [OCTYII K BTOPOMY MO/JK/IFOUEHHOMY YCTPOWCTBY
function ev3Motor2:TEv3LargeMotor;
// BOCTYTI K TpeTbeMy MOJK/IOUEHHOMY YCTPONCTBY
function ev3Motor3:TEv3LargeMotor;
// BOCTYTI K UeTBEPTOMY TOAK/IFOUeHHOMY yCTPONCTBY
function ev3Motor4:TEv3LargeMotor;

TEv3Rule

rubiroMotors

@DUKCUPOBaHHbBIN JIOCTYT Ji/IsI PY/IEBOTO YIpaB/ieHHs1 Ha OOJBIIMX MOTOpPaXx M0
HOMepy nopTa

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

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

// Homepa mopToB oT 'A' 1o 'D' umm ot 'outA' 1o 'outD'
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Knacc Mopynab DYHKIUM I0CTYIA K YCTPOCTBaM

function ev3Rule(index1,index?2:string): TEv3Rule;
[vHamMuueckuidl [IOCTYIN pY/J€BOrO YIpaB/ieHHsi Ha OOJBIIMX MOTOpax o
MOPSIIKY TIO/IK/TFOUEHUSI.

function ev3Rule: TEv3Rule;

OUKCUPOBAaHHLIN [IOCTYII /Il PY/IEBOTO YTIPaB/IEHHS HAa CPEHUX MOTOpax 0
HOMepy TopTa

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

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

// Homepa nopToB 0T 'A' 10 'D' iy ot 'outA' fo 'outD'

function ev3MRule(index1,index2:string): TEv3Rule;
[uHamuueckuil JOCTYN pY/IeBOrO YIpaBJeHUss HAa CPeJHUX MOTOpax Iio
MOPSIIKY TIO/IK/TFOUEHUSI.

function ev3MRule: TEv3Rule;

[Tpumep HIKe [1€MOHCTPUPYET MCIO/Ib30BaHUe (YHKIMOHATBLHOTO Crocoba /0CTyna K o0beKTam
[J1s1 OTIpe/iesieHusl IOPTOB, K KOTOPBIM MOJK/IFOUYeHb! /iBa JaTUMKa-KHOIKU.

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

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

ev3init();

if not ev3touch.connected then begin

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

end;

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

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

end;

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

Hekotopble TipuMepbl B OWOMMOTEKe TpejaraloTcs B JBYX BapUaHTaXx - C KIACCHUECKUM |
(GyHKIMOHAMBHBIM CrIOcOOaMu  J0CTyma K ycCTpoilicTBaM. B mocreznem ciydae ums  (aiina
NIpOrpaMMbl COZlepXXUT cyddukc "_1".

BecnepedolHbIv peXxum padoTbl OGINOTEKN

OTK/IOUeHHe YCTPOMCTBA MOKeT ObITh MpoTecTtrpoBaHo MetogoM Connected /o6oro ob6bekTa-
JaTuika WM O00beKTa-MOTOpa, O/HAKO TPOTPAMMUCT (aKTUYeCKU He MOXeT obOpaborarb
CUTYyaIMio, Korja ¢usnueckoe oTkaroueHre Bo3HUKIO [TOCJIE mpoBepKu cOCTOSSHUS 00beKTa, HO
1O obpatieHust K yCTPOUCTBY.

[nst pelieHust yka3aHHOW mpobnembl Oubmioreka RubiRobotLib mo ymonuanuio paboraer B
OecniepeGoiiHOM peXKuMe, TO eCTh TOAIepP>KUBaeT BO3MOKHOCTh OecriepeboiiHoM paboThl 00HLEKTOB
JIATYMKOB M MOTOPOB TIPM KPATKOBPEMEHHOM OTK/IIOUEHUH (HU3MUECKHX YCTPOWCTB C WX
TIOC/IEAYIOIIUM TIE€PEeTIOIK/IFOUeHHEM K TOMY->Ke TOopTy. Takasi CHUTyalldsi yacTO BO3HUKAeT TpU
c/1abOM KOHTaKTe COeJIMHUTE/bHBIX TIPOBOZAOB, SKCIUTyaTal[i po00OTa B CJAOKHBIX YC/IOBHUSIX
(pe3Kue MOBOPOTHI, TepeBOpPauMBaHusl, TPSICKA) U T. TI.
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[Tpu nombiTKe obOpallleHus K MeTo/laM OTK/IFOUeHHBbIX OOBeKTOB, KOTOpbIe TOMyYaroT JOCTYN K
YCTPOWCTBY, cucteMa OyiokupyeT obpaijeHrie W TibiTaeTcss countMaxRefreshFactory pa3 (rmo
yMonyaHuto - 10) repernojKIrounTh OTK/IHOUEHHOe YCTPOWCTBO C MHTepBajioM B errorAttrInterval
MWUTUCEKYHA, (Mo ymomyanuto - 2000) Mexay TMONbITKAMA W 3BYKOBOM CHUTHaIM3aLdew,
perynupyemoi beepError (1o ymonuanuio - true). [Ipu ycrenHoM repernojik/itoueHuy MporpaMmma
NPOJIOJDKaeT CBOIO paboTy ¢ Mecra OmMOKMpOBKU. B ciydae Heymaum - Bo3HHMKaeT Exception.
3ByKOBasi CUTHa/M3alldsi TI03BOJISIET [0 TOHY OMpe/eNUTb TUIl OTK/IHOUEHHOTO YCTPONCTBA
(ZBUrarTeny - BEICOKWM TOH, JAaTYMKK - HU3KHWI), 1 TI0 KOJIMYECTBY CUTHAJIOB - HoMep mopTa (oT 1 7o
4 CUTHAJIOB).

HepocraTkom Takoro nopxoza siBsieTcsl (puKCMpoBaHUe THIIA YCTPOMCTBA Ha MOPTY, K KOTOPOMY
OHO OJHAK/BI 0bUIO MOAK/IIOUEHO. [IpyriMy C/I0BaMH, TIeperojKIoueHre K OJHOMY U TOMY-JKe
TIOPTY BO3MOKHO TOJIBKO [i/Il YCTPOWMCTB OJHOrO TUMa. B HEKOTOpBIX Cilyyasix 5TO MellaeT
KOpDpPeKTHOMY (PyHKLIMOHHMPOBAaHHIO TiporpamMM. Hampumep, B mpumepe portview.pp 6ubmiorexu
TNIpe/iCTaB/leHa peanu3alidsl aHaau3aropa IMOPTOB KOHTpoOJulepa. AHaau3aTop [O/DKeH KOPPEeKTHO
paboTarh TpU AWHAMUYECKUX OTK/IIOUEHHUSIX M TIOAK/IIOUEHMsX JIOOBIX YCTPONCTB K JHOOBIM
nopram. B 6ecrniepe6oiiHOM pekrMe 3TO HEBO3MOYKHO peasri30BaTh.

B npumMepe portview.pp IpeZcTaB/ieH alropyUTM OTK/TFOUeHUs OecriepeOoiHOro pexxuma:

1. ByiokupoBaHue rnepenojK/IoueH| yCcTpoicTB yctaHoBKoM countMaxRefreshFactory B 3HaueHue
0.

2. 3ak/roueHye KoZia TporpaMMbl B 00pabOTUMK WCKTIOUMTE/BHOM CUTYyal[uu [/ O/I0KMpOBaHUS
peakiiu Ha obpailleHre K OTK/IFOUeHHbIM YCTPONCTBaMHU.

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

4. Tlepuopvyeckasi TIpoBepka OOBEKTOB YCTPOMCTB Ha BaJMAHOCTH C momomfpio Connected u
YHUUTOXKEHNEe HeBaU/HbIX.

5. Ilepuopnueckass mnpoBepKa IIOJK/IFOUEHHBIX YCTPOMCTB W CO37laHWe COOTBETCTBYHOLIMX WM
00BEKTOB.

Croutr o0paTuTh BHMMaHWe, 4YTO TpU OTK/IHOUeHUHM OecriepeOOHHOTO peXuMa HEBO3MOXKHO
KOPPEKTHOe UCII0/b30BaHue (PyHKIMIOHANIBHOTO criocoba JocTyma K oObeKTaM YCTpoicTB. B
CJIeIYIOIIUX BEPCUSIX OMOIMOTEKH TIJIAaHUPYeTCsl Co3/jaHre Oosiee MPOCTOro MeXaHHW3Ma OTK/TFOUeHUSsT
Y BK/TFOUeHUst OecriepeOOMHOTO peXkrMa, C aBTOMaTHUeCKOM TMO/IeP>KKOM BCeX CITIOCOO0B IOCTyTa K
oOBbeKTam.

TaiimayTbl GUGNNOTEKN

3anuch U yTeHUe 3HaueHWM JaTYMKOB, MOTOPOB, KHOTIOK U LIBETOMHAUKATOPOB TMPOM3BOAUTCS (3a
peKMM WCK/IIOUeHHEeM) C HCTIONb30BaHWEM BUPTYalbHBIX (ailyioB B ¢aiioBoii cucreMe sysfs,
KOTOpBbIe, B CBOIO Ouepe/ib, 00C/TY)KUBAIOTCS [paliBepaMy COOTBETCTBYIOIINX YCTPOUCTB. CITHIIIKOM
YyacToe UTeHWe WM 3aliCh B 3T (ail/ibl MOXKeT BbI3BaTb HEKOPPEKTHYIO paboTy /paliBepoB U, Kak
C/lefiCTBYE, 3aMejieHWe paboThl, OTKa3 B JOCTyle K YCTPOMCTBAM WM [a)ke 3aBHUCAHHE
KoHTposiiepa. [losatoMmy B OubmMOTeKe TMpeJyCMOTpeHbl OT/e/bHble TaliMayThl Ha 4YTeHHue
(mepemenHas getlnterval) u 3amuch AaHHbIX (lepeMeHHast setlnterval). TTo yMomuaHUIO OHU paBHBI
COOTBeTCTBeHHO 5 W 10 MW/UIMCEKYH[, HO MOTYT OBbITh yBe/quueHbl KakK I7100aJbHO, TaK U
VHMBH/YaIbHO JJIs1 K&XK/0T0 K/lacca uiu o0beKTa.
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[TepBbIM TMpPU3HAKOM HEJOCTAaTOYHOCTU HCMO/Nb3yeMbIX TalMayTOB MOXeT CJ/Iy)KUTb IpOLiecc
systemd_udevd, KOTOpbIli HauMHaeT HCIMOIB30BaTh Oosiee 10% TMpOLIECCOPHOTO BpPEMEHW U He
yMeHbIIIaeT CBOO 3arpPy’KEHHOCTh 110 OKOHYaHUM pabOoThl TIPOrpaMMBI (TIPOBEPsSIeTCsl YTUIUTON top
B ssh-ceccun). B 5TOM c/lyyae mnporpaMMHUCTy PpeKOMEHJYyeTCsl HauaTb pellaTb BO3HHUKILIYHO
npobsieMy TyTeM TIiepe3arpy3kud pobora u HeOombioro yBenuueHus (Ha 5-10 MuIIMCeKyHZ)
nepeMeHHbIX setlnterval u getlnterval B camoM Hauasne mporpammel, [0 Bbi30Ba ()YHKLMM ev3init.
Ecnu npobsieMa coXpaHUTCs, CieflyeT IOBTOPUTDb YKa3aHHbIe JIeliCTBYSI.

[jis1 yCKOpeHUs BHITIONIHEHUS Orepalyii Ha po0OoTe, MOXXHO OOHY/IUTh TalMayThl Tiepe]; BHI30BOM
ev3init(). PaccMorpum mnipumep. IIporpaMma tout.pp B GECKOHEUHOM IIMK/IE CUMTHIBAET 3HAUEHHUE
OTPa’KeHHOTO CBeTa C JiaTuuKa LiBeTa W MepruoJuuecky BbIBOAWUT KOTUUECTBO WUTepalivi I[UK/a B

CEeKYHIY.

IIporpamma ITpumep BBIBOAQ IIpumep BBIBOAQ IPOrpaMMbI
IporpaMMsI NIpu Npyd TalMayTe Ha YTeHue B
HY/IeBbIX TakMayTax | 5MC M TalMayTe Ha 3aluCh B

10mc.

{ 1128 156
JemMoHcTpauusa pencteus 1313 170
TavimayToB (tout.pp) 1285 169
} 1125 164
{$mode objfpc} 1293 172
uses uev3, 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

M3 Tabnuibl MOXKHO YBHZETb, UTO TIPU HYJEBbIX TaliMayTax CKOPOCTb pabOThl TMPOTrpPaMMbI
TIPUMEPHO B 7 pa3 BbIllle, YeM IPU TalMayTax Mo yMOTUaHHUIO.

CpeacTtBa nNpeo6pa3oBaHUs TUMNOB.

Haumnast ¢ Bepcun 0.2.5 6ubnMoTeka TO3BO/IsIeT MAHWITYIMPOBaThb HAabOOPOM TCEBAOTHIIOB (rr-
TunoB). OnpesienieHbl MpaBWIa WX TpeoOpa3oBaHusi, pa3paboTaHbl (QYHKIMM MMpeoOpa3oBaHUs U
(yHKUMU orpefie/ieHHs] COOTBETCTBHUSI THUIIOB, TPUYEM B KaueCTBe apryMeHTOB (DyHKIUHA MOTYT
(uryprpoBath OOMBIIMHCTBO 0a30BbIX THIIOB, BapvaHTHbIA Tum (Variant) W TWUI 37eMeHTa
koHcTaHTHOrO MaccuBa (TVarRec). CpeactBa rmpeoOpa3oBaHHSI THIIOB COCPeAOTOUEHBI B
00s13aTesTbHOM /1J1s1 TIOAK/TIOUeHUsT MOZIy/Te UeV3 U TI09TOMY BCer/ia JOCTYITHBI B IT-TIpOrpamMMe.
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O6s1acTh TIPUMEHEHUs IT-TUTIOB /I0CTaTOYHO IIMPOKA. JTO 00pabOTKa KOHCTAaHTHBIX MAaCCHBOB B
npoliefiypax ¥ QyHKIUsX, MpeoOpa3oBaHUs U3 CTPOK B YWc/ia M 0OpaTHO, YTOUHEHWS THIIOB
pe3y/bTaToB, BO3BpAIllaeMbIX (QYHKIMAMH W METOJAMH pa3/IMuHbIX K/IacCcoB OuOMMOTEKH,
obecrieueHrie KOPPEKTHOCTH BBIYUCIEHHS apu(MeTHUeCKHUX BEIPAKEHUH U T. [I.

HNMmeHoBaHMe Ha3paHue rr-tumna Tun pannbix FreePascal,
COOTBETCTBYHOLIUH I'T-TUILY
LlesiouncieHHBIN Int Int64
BerjectBeHHbIN Real Double
CTpOKOBBIU Str AnsiString
Jloruueckuit Bool Boolean
OOBeKT Object TObject
Knacc Class TClass
Ykazaresnb Pointer Pointer

RR-Tunbl He ompefenstOTCs KaK CaMOCTOsITe/IbHbIe TUIbI [JAHHBIX, TMPOCTO WX Ha3BaHUe
TIPUCYTCTBYeT BO BceX (DYHKLUSIX oOmpefesieHHsi W TpeoOpa3oBaHusi TICeBAOTUIOB. Harpuwmep,
¢dbyHKkuus mpeobpa3oBanus B rr-Tur Real Ha3biBaeTcs toReal, a dyHKLWs, onpefiesnisitoliasi, sSIB/IsSIeTCS
JIU ee apryMeHT 3HaueHueM IT-Tuna Real, Ha3biBaeTcs isReal.

PaccmoTpuM mpaBusia ipeoOpa3oBaHUs TICEBAOTUTIOB APYT B /IpyTa:

1. /Tx000ii MCeBJOTUII MOKET OBITH MPeodpa3oBaH B /K000 MCEBAOTHIL.
Hanpumep, cTpoka Mo)XeT ObITh peoOpa30oBaHa B BellleCTBEHHOE 3HaueHHe BHE 3aBUCUMOCTH OT ee
COZIeP)KUMOT0, JTF000Y 00BEKT - B JIOTHUECKOe 3HAUEHHE, YKa3aTeslb - B K/1acC U T. [I.

2. IIpeo6pa3oBanue B Integer
2.1. N3 Integer - 6e3 n3MeHeHU
2.2. N3 Real - c okpyrieHneM
2.3. U3 String, B BUje /000r0 YKc/a - B 3TO UKCJIO, B C/lyuae BelljeCTBEHHOTO - C OKPYI/IeHUeM
(Round)
2.4. 13 String, Bce oCTajlbHOE - B HYJIb
2.5. 3 Boolean, true - B efunuLly, false - B Hyb
2.6. U3 Object, cymiecTByroLuii - B eAUHULLY, Nil - B HY/b
2.7. N3 Class - cylecTByIOLUH - B UHULLY, Nil - B HYJTb
2.8. 13 Pointer - y1C/10BbIM 3HAKOBBIM 3HaU€HHUEM.
2.9. Bo Bcex ocTasbHbIX C1ydyasx - B Hy/b

3. Ilpeoopa3zoBanue B Real
3.1. 13 Integer - c qobaBnieHreM ApoOHOM YaCTH
3.2. 13 Real - 6e3 n3meHeHuu
3.3. U3 String, B BUje /0O0r0 YKC/ia - B 3TO YMCJIO
3.4. N3 String, Bce octanbHOe - B 0.0
3.5. 13 Boolean, true - B 1.0, false - 8 0.0
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3.6. 13 Object, cymectsytomuii - B 1.0, nil - B 0.0
3.7. N3 Class - cymectBytoumii - B 1.0, nil - B 0.0
3.8. 113 Pointer - 4iC/I0BbIM 3HaKOBbIM 3HaUEHUEM.
3.9. Bo Bcex ocranbHbIX cnyvasx - B 0.0

4. IIpeoopa3oBanue B Str
4.1. U3 Int - U3 uncsa B CTPOKY, AeCATUYHBIN (popmat
4.2. V13 Real - u3 unciia B CTPOKY, /10 6 3HAKOB 10OCJIe [AeCATUYHON TOUKU
4.3. U3 Str 6e3 n3mMeHeHU
4.4. 13 Bool - 8 " TRUE' unu 'FALSE'
4.5. 13 Object, cy1ieCTBYIOLIMI - B UM# K/acca, Nil - B MyCTYO CTPOKY
4.6. 3 Class, cyiiecTByOIIMI - B UM K1acca, nil - B mycTyro CTpoKy
4.7. V13 Pointer, 41C/10BbIM 3HAKOBBIM 3HaU€HWEM B CTPOKY.
4.8. Bo BCcex OCTa/bHBIX C/Iy4asiX - B [IYCTYH CTPOKY

5. IIpeoopa3zoBanue B Bool
5.1. 13 Int, O - B true, octanpHoe - B false
5.2. 13 Real, 0.0 - B true, ocransHoe - B false
5.3. U3 Str, B BUzie HyneBoro urciaoBoro 3Hauenus (0, 0.0, 0.000 u T.i1.) - B false
5.4. U3 Str, mycTas CTpoKa, 'false’,'no','noxs','HeT' B m060M peructpe - B false
5.5. 13 Str, Bce ocTanbHOe - B true
5.6. 113 Bool, 6e3 usmeHeHuii
5.7. 13 Object, cyjecTByromuii - B true, nil - B false
5.8. U3 Class, cyijecTBytoiiuii - B true, nil - B false
5.9. I3 Pointer, nil B false, octanpHoe - B true
5.10. Bo Bcex ocTanbHBIX cyyasx - B false

6. ITpeoopa3zoBanue B Object
6.1. 113 Object, 6e3 n3meHeHHIt
6.2. 3 Pointer, npsiMbIM nipeobpa3oBaHreM, €C/TM OHO BaJIUAHO, MHaye - nil
6.2. Bo Bcex ocTanbHBIX Cyvyasx — Pointer — Object

7. IIpeo6pa3oBanue B Class
7.1. 13 Object, B Kacc 0ObeKTa
7.2. 13 Class, 6e3 n3meHeHUI
7.3. Bo BCcex OCTaJIbHBIX CTydasix - Hy/leBoe 3HaueHHe B nil, HeHyneBoe - B TObject

8. Ilpeo6pa3zoBanue B Pointer
8.1. 113 Integer, npsiMbIM TipeoOpa3oBaHieM
8.2. 13 Object, npsimbIM npeobpa3oBaHreM
8.3. 13 Class, npsimbIM 1ipeo6pa3oBaHueM
8.3. U3 Pointer, 6e3 M3MeHeHUiA.
8.4. N3 ocranbHbIX THMIIOB — Int — Pointer

D yHKIUH IPeodpa3oBaHMA I'T-THIIOB

function tolnt(arg):int64; [Tpeobpa3yet aprymeHT arg B Ir-Tur Int
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function toReal(arg):double;

[Tpeobpa3yeT aprymeHT arg B IT-TUI Real

function toStr(arg):ansistring;

[Tpeobpa3yeT aprymeHT arg B IT-TUIT Str

function toBool(arg):boolean;

[Tpeobpa3yeT aprymeHT arg B 1T-Tum Bool

function toObject(arg): TObject;

[TpeobOpa3yet aprymenr arg B 1r-tun Object

function toClass(arg):TClass;

[Tpeo6pasyet aprymenT arg B rr-tur Class

function toPointer(arg):pointer;

[Tpeobpa3yeTt aprymeHT arg B rr-tun Pointer

@DyHKI[UM onpe/ie/IeHNsl I'T-THIIOB

function isInt(arg):boolean;

BosBpaaer true, eciv aprymeHT arg uMmeet -t Int

function isReal(arg):boolean;

BosBpaiiiaer true, ec/i aprymeHT arg umeeT rr-tur Real

function isStr(arg):boolean;

Bo3sgpaiiaer true, ecyii aprymeHT arg uMeeT IT-TUI Str

function isBool(arg):boolean;

BosBpaiijaer true, eci apryMeHT arg umeeT Ir-tun Bool

function isObject(arg):boolean;

Bo3Bpaiiiaet true, ecyii apryMeHT arg umeet rr-tur Object

function isClass(arg):boolean;

Bo3Bpaiiaer true, ecii aprymeHT arg umeer rr-tur Class

function isPointer(arg):boolean;

Bosspalijaer true, ecyivi aprymeHr arg umeet IT-Tun Pointer

PaccmoTpum npumep:

{

OYHKUMSA apudMEeTUYECKOr0o CyMMMPOBaHWS BCeX MepeAaHHbIX napameTpoB
MW BO3BpaT MOJly4YEHHOTrO pes3yfbTaTa B BUAE CTPOKW C KoMMeHTapusimu (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:='Cymvma '+toStr(length(data))+' cnaraembix paBHa '+toStr(s);

end;

begin
ev3init();

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

end.

Pesynbrar BbINOHEHUs1 porpaMMel - gpasza "Cymma 7 cnaraeMbix paBHa 8.9". I1pu BbINO/HEHUH

dyHKIIMM  sum,

B COOTBETCTBUM C TpaBWIaMHu Tpeobpa3oBaHUst

IT-TUIIOB, 3HaueHue 1

npeobpasyercs B 1.0, 2.3 - ocraeTrcs Ge3 u3MeHeHuH, true - rnpeobpasyercs 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.
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CpeacTtBa napanniesibHOro UCNoJsIHEHUs1 Koaa.

B 6ubsmoTeke M3Haua/IbHO UMEIOTCS 37IeMEHTHI Tapasulesii3Ma, B BU/le aCHHXPOHHOTO yTIPaB/IeHHUs
JBUTaTesISIMH, TIPOUTPBIBaHMUS ayuo(aiiioB ¥ CUHTe3a peur. YKa3aHHble BO3MO)KHOCTHU BCTPOEHbBI B
00BeKTbI OMOMOTEKH M He KOHTPOJMPYIOTCS TPUK/IAJHBIM TIporpaMMucToM. OfiHaKo, HauWHasi C
Bepcun 0.2.5, 6ubmoTeka MoAjep>KMBaeT BOSMOYKHOCTh Tapasiie/bHOTO WCTIOHEHUST OTAeTbHBIX
NpoLleiyp W MeTOZIOB KJIacCOB, TiepeJaBasi TPHK/IaJHOMY TIPOTPaMMHCTy BCe YyTIpaBJieHHe
napasnenbHeIM  KozloM. [lomonHWTeNnbHO obecriedeHa TOTOKOOE30TMacHOCTh BCeX OOBEKTOB
OubmoTeky, pa3paboTaHbl TMPOCThIe CpeACTBa CUHXpoHHM3almu. CpeAcTBa TapaslieNIbHOTO
WICTIOJTHEHUS KOJla cocpeioToueHbl B Moaysie rubiroParallel.

Bubnuoreka cCOAep>KUAT [JOCTATOYHO TIPOCThIE CpeJCTBA Tapa/ienu3alii, OFHAKO M WX
5¢eKTUBHOTO TNpPHMMEHEHUs] TIPOrPaMMUCT [IO/DKEH B/IaJieTb OCHOBHBIMM  KOHLETILIUSIMU
rapa’suie/IbHOrO IporpaMMypoBaHusi. HoBMUKaM pekOMeH/yH0 HauaTh M3yuyeHHe JaHHOrO BOMNpoca
C TIOHATHI MHOTOIMOTOYHOCTH' M MBIOTEKCa’.

[TapanienbHOE WCIOTHEHWE MOXKeT ObITh BOCTpeOOBaHO TPH HEeOOXOAWMOCTH OHOBPEMEHHOTO
BBINO/IHEHUSI HEeCKOJIbKUX 3a/lau, HalpuMep: MaHMIy/SLUA C MOTOpaMM, CUMTBHIBAHWS 3HaueHWU
JIATUMKOB, obOecrieyeHUs! BbIBOJIa Ha 3KpaH, BBITIONIHEHUsI CJIOXKHBIX MaTeMaTHUeCKUX pacyeToB U
T. . CnegyeT MOHKWMATh, UTO Mapasuie/ibHOe HCTIO/HeHHe He YCKOPUT paboTy MporpamMmebl, Tak Kak
EV3 copepxuT Bcero ofuH MHKporpoleccop. [IperMyiecTBOM Tapaie/ibHOTO MCIIOTHeHUs
SIBJISIeTCS. BO3MOXKHOCTb OT[e/IWTh JPYr OT JApyra He3aBHCHMble yUYaCTKM KOZQ, B OT/e/bHbIX
CJ/lyuyasix CHHXPOHU3UPYs UX BBITTOJTHEHHUE.

[ToaroroBka K napasuie/ibLHOMY MCIIOJTHEHUIO HaUMHAeTCs C CO3[aHKs Napaule/lbHOM npolielypsl. B
Mmoayne rubiroParallel onpezsiesiens! 8 0CTYNHBIX THUIMOB Napasie/bHbIX MIPOLEAYP.

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

2-6. IIpoueayps! C KOJIMUeCTBOM BapUaHTHBIX NapaMeTpoB oT 1 fo 5. Tun variant npumeHsieTcs [/s
obecrieyeHrsi BO3MO)KHOCTH TiepeJjaud B TIPOLIeAypy 3HaueHWil OO/bLIMHCTBA TMPOCTHIX THIIOB

JAHHBIX:
TParallelProcVli=procedure(vil:variant);
TParallelProcV2=procedure(vl,v2:variant);
TParallelProcV3=procedure(vl,v2,v3:variant);
TParallelProcV4=procedure(vi,v2,v3,v4d:variant);
TParallelProcV5=procedure(vl,v2,v3,v4,v5:variant);

7. Ilpoueaypa C KOHCTaHTHbIM MaCCMBOM B KaueCTBe rapamMeTrpa. B ommuue OT Tuna variant,
3/IeMeHTaMH KOHCTAHTHOTO MacCHBa MOTYT ObITh yKa3aTe/d, 0OBeKThl U Jaxke Kiacchl. Ilepemaua
yKa3aTeseld U OObEKTOB 00ecreurdBaeT BO3MOXXHOCTh [JIBYyCTOPOHHEM KOMMYHUKALUHU MEXIy

rapajie/ibHO UCIIONHAEeMBIMU YYaCTKaMHU KoZa.
TParallelProcVA=procedure(VA: array of const);

8. METO,Z[ 00beKTa C KOHCTAHTHLIM MAaCCHBOM B KaueCTBe mapameTpd. IIo BO3MOXHOCTAM

TTOJTHOCTBIO MIeHTHYeH MIpebIAyIlieMy BapyuaHTYy.
TParallelMethod=procedure(VA: array of const) of object;

[Tocne onpesieneHus napasienbHON TMpoLeAYypHl, ee cjiefyeT 3alyCTUTh C TIOMOLbIO MPOLeAYPHI
parallel, koTopasi Tak)Ke orpe/iesieHa B 8 BapuaHTax:

1 https://ru.wikipedia.org/wiki/MHOromoTOYHOCTE
2 https://ru.wikipedia.org/wiki/MbroTeKC
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function parallel(proc:TParallelProcVe):dword;

function parallel(proc:TParallelProcV1l; V1:variant):dword;

function parallel(proc:TParallelProcVv2; 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;

B kauectBe mepBoro napametpa B parallel mepesaeTcs yka3zaresib Ha mapasiesibHYIO TPOLEAYPY.
[Mocnenyroiye MmapamMeTpbl 3aBUCAT OT TWUMA TapasuiebHOW mporenyphl. Parallel 3amyckaer
Trlapa’suie/ibHYH0 TPOLielypy Y BO3BpalllaeT UeHTU(UKATOP TlapasielbHOM 3ajaum.

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

1. OkuaTh 3aBepliiieHUs Mapasiie/ibHOM MpoLielyphl C oMoInbio parallelWait:
procedure parallelWait(id:dword);

2. ABapuiiHO 3aBepILXTh Tlapasuie/bHYIO MpoLieaypy ¢ oMoiibio parallelStop:
procedure parallelStop(id:dword);

Cnenyer TmMOHWMaTh, YTO aBapUiHOe 3aBepllieHHe TIpeJIiosaraeT OCTAHOBKY TapasulelbHOU
TIpoLielypbl BHE 3aBUCUMOCTH OT TIPOU3BOAUMBIX €0 B TEKYIIUA MOMEHT [IeHiCTBUM U T03TOMY
MOXKeT TIPUBECTH K Pa3HOO0Opa3HbIM TpobieMam, OT yTeueK MaMsTH, [0 3aBUCAHUs TIPOTPAMMBI.
[TosTOMY He ciefyeT UCO/Ib30BaTh parallelStop 6e3 KpaiiHel He00X0UMOCTH.

ITo 3aBepieHNUIO0 PabOTHI TPOTPAMMBI, BCE Tapasuie/ibHble MPOLeAYPhl TaK)Ke 3aBepIIaroTCs.

CHHXpOHM3al[Usl Tlapa/l/ie/lIbHO HWCTIONHSIONIMXCS TpoLieAyp [Jpyr C APyroM M C OCHOBHOM
MPOTPAMMOM  MOKET BBITIONHATBCSI C TIOMOIIBI0 JBYX BUJOB MbIOTEKCOB (OZHOMECTHBIX
ceMaopoB):

1. BctpoeHHBIe MBIOTEKCHI.

Kaxaprii 00bekT 6ubmoTeku cofep kT 6 3apaHee MHULMAIM3UPOBAaHHBIX MBIOTEKCOB, C HOMepaMH
ot 0 1o 5.

Mertop lock mbiTaeTcst 3axBaTUTh MblOTEKC ¢ HOMepoM ID. Eciv MblOTEKC y)Ke 3aXxBayeH /PYrUM

TIOTOKOM, TO TEKYII[UI UCIIO/THSIEMBIM TTOTOK G/IOKMPYeTCS BIUIOTh /10 0CBOOOKIEHUSI MbIOTEKCA.
procedure TEv3.lock(ID:integer=0);

Metoz unlock ocBoOOKIaeT paHee 3aXBaueHHBIN TEKYIIMM MOTOKOM MbIOTeKC ¢ HomepoM ID. He

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

Metop, tryLock mbiTaeTcsi 3axBaTUThb MbIOTeKC C HOMepoMm ID. Eciv MbIOTEKC yKe 3axBaueH
apyrum notokoMm, To tryLock BosBpamjaer false. Eciau 3axBar mpomen ycnemHo, tryLock

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

2. MbIOTEeKCbI, CAMOCTOATE/ILHO Onpeje/iseMble IPOrpaMMHCTOM.
Mertoy, initMutex NpoW3BOJUT WHUIMAIU3ALIMIO0 TlepelaHHOTO0 MbIOTeKca. JTa Orepalusi J0/KHA

ObITh BhIMosHeHa IO MH0ObIX APYTUX OTeparjiii C MBIOTEKCOM.
procedure TEv3.initMutex(var Mutex:TEv3Mutex);

Metos doneMutex NpPOW3BOAUT YHUUTOXKEHHE TMEPeJAHHOr0 MbIOTEKCa. JTa orepanysi A0JDKHA
ObITb BBITIOJTHEHA HaJ, O0CBOOOXKIEHHBIM WM He3aXBaueHHBIM MBIOTEKCOM. Iloce Hee HHMKaKue

orepalvy HaJi MbIOTEKCOM HEeBO3MOYKHbI, KpOMe er0 MOBTOPHOM MHHULIMA/IA3al|H.
procedure doneMutex(var Mutex:TEv3Mutex);
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OcTasnbHbIe METOZIBI AHAJIOTUYHBI MeTOJjaM PAabOThI CO BCTPOEHHBIMH MBIOTEKCAMMU.
procedure TEv3.lock(var Mutex:TEv3Mutex);
procedure TEv3.unlock(var Mutex:TEv3Mutex);
function TEv3.tryLock(var Mutex:TEv3Mutex):boolean;

Hwke mipuBesieHbl TPUMepPHI HCIIO/IB30BaHUS TapajiefbHbIX mpouenyp. as roHuMaHus
COZIEP)XUMOT0 TIPUMEPOB, PEKOMEHAYeTCsl TIpe/IBapUTe/bHO M3YyUWTh Maparpad, OMMUChIBAFOIUM
paboty c nucrneem EV3.

IIpumep 1:
{

Mpumep nNapannenbHOro UCNoaHeHus npoueayp (parl.pp).
Nporpamma 3anyckaeT 4 napanfiesibHblX npoueaypsl,
3anonHAWKMX 3KpaH EV3 BepTUKaNbHOW U FOPU30OHTAasbHO
WTPUXOBKOV, 3aTeM B OCHOBHOM MOTOKE OThIrpbiBaeT
CTapToBYyl Mefoau, OXugaeT 3aBepleHus

napannenbHbIX Npouesyp WM OThirpbiBaeT 3aBeplailyto
Menoauio.

}
{$mode objfpc}
uses uev3, rubiroSound, rubiroScreen, rubiroParallel;

procedure lr_draw(l2r:variant);
var i:integer;
begin
for i:=1 to 45 do
if 12r then ev3Screen.line(i*3,0,1i*3,128).show
else ev3Screen.line(178-i*3,0,178-i*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);
ev3sound.beep(signall);
end.

IIpumep 2:
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Mpumep napannenibHOro UCNosIHeHMA npoueayp (par2.pp).

Mpu oTnagke anropuTMoB 4acTo TpebyeTcs KOHTpPOIMpOBaTb

B peaslbHOM BpemMeHU 3HayeHUs pasfIMYHbIX AaTUUKOB.

NapannenbHasa npouegypa p_show BbBOAUT 3Ha4YeHue

YPOBHSA OTPaXeEHHOro CBeTa fJadMKa LUBeTa B yKa3aHHYl no3uyuio

Ha 3KpaHe EV3, nepuoguyecku ero obHosnsas. Mporpamma

Ucrnonb3yeT OAHOBPEMHHO [ABE TaKWX Npoueaypsl, 4158 NepBoro u BTOPOro
JaTynKoB uBeTa.

3
{$mode objfpc}
uses uev3, rubiroScreen, rubiroSensors, rubiroParallel;
{
B mapannenbHyl npoueaypy nepegawTtcs 4 napameTpa: KOOpAWMHAThH BbiBOga X,Y,
06bEKT gaTuyuka uBeTa M ykKasaTe/lb Ha CTOM-MEPEMEHHYIO.
}
procedure p_show(args:array of const);
var X,y:integer; c:TEv3ColorSensor;
stop:pboolean; s:string='"'; ref:integer;
begin
// 3anonHsaemMm soKasibHble NepeMeHHble M3 COL4EPXUMOro KOHCTAaHTHOro MaccuBa
x:=toInt(args[0]); y:=toInt(args[1]);
c:=ev3Color(args[2]); stop:=toPointer(args[3]);
{
YcTaHaBnnBaem B Genblii LBeT KapaHjaw W KUCTb Ana 6yayuwei
O4YNCTKM obnacTu BbiBO4A 3HaAYeHUS gaTuyumka

}

ev3Screen.brushSolid.brushwhite.penwhite;
{
BbIMOMHAEM UMK/, MOKa OCHOBHas Mporpavma He YCTaHOBUT
CTOMN-MEPEMEHHYI0 B UCTUHY
3
while not stop” do begin
ref:=c.reflect;
{
CTupaem cTapoe 3HayeHue gaTyumka M BbIBOAMM HOBOE, NpeaBapuUTenbHO
3axBaTuWB MblOTEKC. ECNM He MCNoAb30BaTb MbTEKC, TO Apyras
napannenbHasa npouegypa MOXeT BbLIBECTU COAEPXUMOe XoncTa
BO Bpems ero OGHOBNEHMUS TeKyleh npoueaypon, 4To npuBegeTt
K MepuaHui 3KpaHa.
}
ev3.lock;
// Ounwaem 3KpaH B 0651acTu BbiBO4A CTapoOro 3Ha4YeHuUs gaTtuuka
with ev3screen.boundText(x,y,s) do
ev3screen.rectangle(left, top, right, bottom);
s:=toStr(ref);
// BbiBOAMM HOBOE 3a4deHue gaTuuka
ev3dscreen.print(x,y,s).show;
ev3.unlock;
end;
{
Mo 3aBepweHU paboThl o4yMuaeM 3KpaH B o06sacTu BbiBOAA
napannenbHoii npouenyps
}
with ev3screen.boundText(x,y,s) do
ev3screen.rectangle(left, top, right, bottom).show;
end;
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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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icnonb30oBaHMe K/1acCoOB Y1 00 bEeKTOB OMOJ/TUOTEKN
RubiRobotLib

Knacc TEv3, 06beKT ev3 (Moaynb uev3)

Knacc TEv3 siBnsieTcst 6a30BbIM /IJ1s1 BCEX OCTa/IbHBIX KaccoB 6ubmoreku. Kiacc rogepKuBaeT
MeXaHW3Mbl OXXHUJaHWs pa3muuHbiX cobObituii. C Bepcuu 0.2 OGMOMMOTEKM KiacC oOecIieurBaeT
NoJfiepXkKy 70 6 TaiimepoB Ha 00bekT. C Bepcum 0.2.5 OubMMOTeKH Kiacc obecrieurdBaeT
TIOA/IEP)KKY 10 6 MBIOTEKCOB Ha 00BeKT (cM. maparpad CpeacTBa mapajienbHOr0 MCIOJIHEHUs
Koa.). ViHuianu3aisi BCTPOEHHbIX TaMepPOB W MBIOTEKCOB pean3yeTcsi caMou OMOIMOTEKOM.
[TpegycMoTpeHa BO3MOXXHOCTh OTIPeJe/IATh CBOM COOCTBEHHBbIE TalMepbl M MbBIOTEKChI, HO
KOHTDOJIb UX COCTOSIHUS SIB/ISIETCSI 00/1aCThI0 OTBETCTBEHHOCTH TIPOTPAMMHUCTA.

O6bekT ev3 kinacca TEv3 aBroMaThuecku CO3[aeTcsi NMPU MHULMAIM3aLUK OUOIMOTEKH BBI30BOM
niporienypbl ev3init(). B Bepcuu 0.1 6UGMMOTEKM 0OBEKT €V3 TIPUMEHSJICS TOJIBKO B OT/Ia/[OYHBIX
tesisix. HaunHast ¢ Bepcun 0.2 pekoMeHyeTCsl TIDUMEHSITb JJaHHBIM OOBEKT B CUTyal[UsiX, KOTZa
HeoOXoquMa TIO//Iep>)KKa TalMepOB W MbBIOTEKCOB, HE CBSI3aHHBIX C JPYTUMH OOBEKTaMH
O6ubMMOTeKH.

Onucanue kiaacca TEv3

TEv3=class
constructor Create;
{
c v0.2
6N1OKNUPYEeT Ha MS MUNAUCEKYH[,
}
procedure sleep(ms:dword);
{

3anyckaeT Taimep, KonMyecTBO TaimepoB - 6, ¢ O go 5,

no yMoO/4aHUK UCMNOAb3yeTcs TalMep C HoMepom 0.

C v0.2.5 MOXHO UCNoNb30BaTb CBOI cO6GCTBEHHbI Talimep (ID:double),
BBeAEH ANA npefoTBpalWeHns rOHOK B napanjie/ibHOM WCMOSHEHUN .
}
procedure timerStart(ID:integer=0);

procedure timerStart(out ID:double); // cob6CTBeHHbII Tanmep
// BO3BpawaeT KO/-BO MWIIMCEKYH[J C MOMeHTa 3anycka TaiMmepa
function timer(ID:integer=0):dword;
function timer (ID:double):dword;

{

6/10KMpyeT Ha TaimayT mS C MOMEHTa cTapTa Tahmepa
Hanpuvep: timerStart(5) BbINOAHEH B 13:05:23

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

To 6n0KMpoOBKa Mo 5 TaliMepy 3akoH4uTcsa 13:05:29

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

TO Npon3ongeT HemegneHHbi BbIXo4 U3 GyHKUUK.

}

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

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

// v0.2.5

// 06HynseT Tahmep Ha 1970 rog

procedure timerClear(ID:integer=0);

procedure timerClear(out ID:double);
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// OYHKUMM GNOKUPOBKU, 6 MbIOTEKCOB - C O A0 5

procedure lock(ID:integer=0);

procedure unlock(ID:integer=0);

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

// BO3MOXHOCTb WUCMONIb30BaTb COOBCTBEHHbIE MbIOTEKCHI

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;

IIpuMephI HCO/TH30BAHUSA TaliMepPOB 00beKTa ev3
{

JemoHcTpauma paboTbl TalimepoB Ha EV3 (tmril.pp):

3

{$mode objfpc}

uses uev3;

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('Timer1l 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.timerwait(10000,1);

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

Knacc TEv3Buttons, 06beKT ev3buttons (moaynb
rubiroButtons)

Hoctyn k kHomkam EV3 peam3oBan uepe3 oObekT ev3buttons kinacca TEv3Buttons. O6bekr
aBTOMAaTUUeCKU CO3JaeTCsl TIPYU MHULIMAMU3alyy OubIMoTeKr BBI30BOM TpoLieAyphl ev3init().

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

Haxarve Ha kHonky CENTER gomomHWTe/bHO TeHepupyeT TiepeBOfi CTPOKW. TakuM oOpasom,
3aBepllleHre BbI30Ba Mporeaypbl readln MokHO obecrieunTh He KiaBuillel Enter, a KHOMKOH
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CENTER. 3T0 mo3Bo/isieT UCTOb30BaTh €AWHBIN CrIOCOO 0)KUaHUs Kak B ssh-ceccuu, Tak u mipu
3amycKe NpOrpaMMbl Ha O/I0Ke.

O6paboTtka Haxkatusi KHOMKUM BACK 3aTpyaHeHa B HOBOUM Bepcuu MpoIMBKU ev3dev-stretch, T. K.
TIporpaMMa, 3amyieHHas uepe3 BrickMan Heme/jjieHHO 3aBepiniaeT paboTy 0 HaXKaTHIO Ha JAHHYHO
KHOIIKY. B mpezpiayieii Bepcuy NpolMBKUA ev3dev-jessie aBapWMHBIM OCTaHOB MPOM3BOJWICS
TOMBKO TIO AJMTenbHOMY (2-3 ceKyH[bl) Hakatnio Ha KHOTMKY BACK. YkaszaHHasi mpobrema He
3aTparvBaeT 3amycK rnporpaMmsl B ssh-ceccum.

O6nbekT ev3buttons Mo3BosisieT:

1) ITonyyars Tekylljee COCTOSIHAE KHOMOK (HaXkaTa WM OT)Kara)
2) Oxugath BOSHUKHOBEHUs JIF0O0ro cOOBbITHSI Ha KHOMKAxX

3) OxuziaTh BO3HUKHOBEHHS 3a/laHHBIX COOBITHIM Ha KHOTKaxX

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

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

|l

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

N penTrduKaiusi COCTOSHUSI KHOTIOK
Knormnka otxara: 'HeT','no','0","
KHorika Ha)kaTa: BCe oCTa/IbHble BapUaHThI

Onucanue kiaacca TEv3Buttons

TEv3Buttons=class(TEv3)
constructor Create();
destructor destroy;override;
{
XoeT HaxaTma wan oTnycKaHusa KnaBuwn, B Button Bo3BpawaeT oAHY U3
KOHCTaHT bBACK, bCENTER, bUP, bLEFT, bRIGHT wnu bDOWN,
B Press Bo3BpawaeT true, ecnam 6b10 HaxaTue.

}

function wait(out Button:variant; out Press:variant):TEv3Buttons;
{
XoeT HaxaTusa-oTnycKaHusa Habopa KHOMOK.
3aBepluieHne - NpuM BO3HWKHOBEHUM BCEX Co6GbLITUIA M3 NepegaHHOro maccuBa.
Kaxgas KHOMKa B MaccuBe KogupyeTcs CcTpokon Buga '14:0', 'Hazapj:HeT'
(oTnyckaHue knaBuwum Back), '108:1', 'Down:NO' (HaxaTue knasuwm Down)
M T.n. PerucTtp CuMMBO/IOB HeBaxeH. [pouecc oxuaaHus CONPOBOXAaeTCs
MUFraHMeM uUBeTOWHAMKauun

3

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

{

XO0aTb HaXaTuda-oTnyCcKaHuA Ha6opa KHOMOK
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3aBepleHne - Npu BO3HWKHOBEHUW JIOBOI0 cobbiTMa M3 nepefaHHOro maccusa
Kaxgas KHOMKa B MaccuBe KoaupyeTcs cTpokoih (cm.WaitEvent)
npouecce OXmgaHms COMPOBOXAAETCHA MUraHWEM LBETOUHAMKaLUN
3
function waitAny(Buttons:array of const):TEv3Buttons;
// BO3BpawaeT COCTOSSHME KHOMKM BACK, true - npu HaxaTuu
property Back:variant read getBack;
// oxupaeT Haxatua (1 wnm true) mnu otnyckaHua (0 mnu false) kHonNkm BACK
function waitBack(press:byte=1):TEv3Buttons;
function waitBack(press:boolean):TEv3Buttons;
// BO3BpawaeT COCTOsAHMEe KHoMkuW CENTER, true - npm HaxaTtumu
property Center:variant read getCenter;
//oxnpgaeT Haxatus (1 wnm true) wmnm otnyckaHuma (@ wnm false) kKHonkum CENTER
function waitCenter(press:byte=1):TEv3Buttons;
function waitCenter(press:boolean):TEv3Buttons;
// BO3BpawaeT COCTOssHME KHOoMKuM UP, true - npu HaxaTuu
property Up:variant read getUp;
// oxupaeT Haxatua (1 wnu true) wmnu otnyckaHusa (0 wmnu false) kHonkwm UP
function waitUp(press:byte=1):TEv3Buttons;
function waitUp(press:boolean):TEv3Buttons;
// BO3BpawaeT COCTOSAHMEe KHOMKuW LEFT, true - npu HaxaTuu
property Left:variant read getLeft;
// oxmpaeT Haxatusa (1 wnm true) wmnm otnyckaHusa (0 wmnm false) kHonkwm LEFT
function waitLeft(press:byte=1):TEv3Buttons;
function waitLeft(press:boolean):TEv3Buttons;
// BO3BpawaeT COCTOSAHME KHOMKM RIGHT, true - npu HaxaTuu
property Right:variant read getRight;
// oxupaeT Haxatua (1 wnu true) wmnu otnyckaHusa (0 wmnm false) kHonNkM RIGHT
function waitRight(press:byte=1):TEv3Buttons;
function waitRight(press:boolean):TEv3Buttons;
// BO3BpawaeT COCTOSAHME KHOMKuM DOWN, true - npu HaxaTuu
property Down:variant read getDown;
// oxmpaeT Haxatua (1 wnm true) wmnm otnyckaHus (0 wnm false) kHomku DOWN
function waitDown(press:byte=1):TEv3Buttons;
function waitDown(press:boolean):TEv3Buttons;

end;

ITIpumepsl ucmob30BaHusA KHONOK EV3

{

BbiBO Ha 3KpaH Haxumaemblx KHonok EV3 (btnl.pp):

3
{$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');

Bnokupywoluee oxugaHue U BbiBOA Ha 3KpaH
HaxnMaeMbix/oTnycKaeMmblx KHoOMok 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.

{

Brokupyiwouee oxuaaHue pasfinyHbiX KOMOGUHaUWi
HaxaTmsa/oTnyckaHua KHonok LEFT m RIGHT (btn3.
}

{$mode objfpc}

uses uev3,rubiroButtons;

begin

ev3init();

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

{

Bnokupyiwoluee oxugaHue HaxaTuil OTAEeNbHbIX KHOMOK
C uBeTOBOW WHAMKaumen (btn4d.pp)

3

{$mode objfpc}

uses uev3d,rubiroButtons, rubiroLeds;
begin

ev3init();

Writeln('Wait UP');
ev3buttons.waitUp;
ev3leds.all(255,0,255,0);
Writeln('Wait LEFT');
ev3buttons.waitLeft;
ev3leds.start.left(255,0);
Writeln('Wait RIGHT');
ev3buttons.waitRight;
ev3leds.start.right(255,0);
Writeln('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 1BeTouHgukatopaMm EV3 peanu3oBad uepe3 06nekT ev3leds kmacca TEv3Leds. O6bekr
aBTOMAaTHUECKU CO3JaeTCsl TIPYU UHULIMAMU3alMK OUOIMOTEKU BBI30OBOM Mpolieayphl ev3init().

EV3 umeer 4 1jBeTonHJMKaTOpa: J€BbI KPACHBIM, JIeBbIM 3e/IeHbll, NpaBbld KPaCHbIM W MpaBbli
3eneHbli. Ilpy cMelleHWM LIBETOB WMH/JMKAaTOPOB OJHOM CTOPOHBI MOXKHO TO/y4aTh pa3/IdYHbIE
OTTEHKH 3e/IeHOr0, KpaCHOIO M OpPaH)XeBOr'o LBeTOB. VIHTEHCHBHOCTD 1jBeTa OrpefessieTcs Lie/IbIM
3HaueHreM oT 0 70 255. JTO 3KCK/IIO3MBHAsi BO3MOXXHOCThL ev3dev, B LITaTHOM mpoiivBke Lego
EV3 nHaukaTopbl NoAepKrBaroT TOJBKO MaKCUMa/IbHYH) MHTEHCHBHOCTD.

[Tpu 3amycke mporpamMMbl aBTOMaTHUeCKH BbI3bIBAeTCS MeTO/, Start, yCTaHaB/IMBAIOLWN CBeT/IO-
OpaHXeBbIM 1IBeT Ha LBeTOMHAMKATopax. VIcromnb3yeTcss Kak BU3yaJbHOE TOATBEpXKeHHe CTapTa
TIPOTPaMMBbI M YCIIEIIHOW UHUITMATU3aluK 0ubroTeku. T1py 3aBepIiieHnH BbI3bIBAETCS METO[ Stop,
BOCCTaHABJ/IMBAOIIUM CTaHAAPTHBIM 3e/1eHbIN 1IBeT Ha 1IBeTOMHUKAaTOpax.

Mertozb!l push ¥ pop MO3BOJISIIOT COXPAHATh U BOCCTAHAB/IMBATh BCe 3HAYEHUSI LIBETOMHAUKATOPOB
OJHOBpPeMeHHO. [/ 3TOro MCrosb3yeTcs CTeK, pa3Mep KOTOPOro OrpaHUuYeH TOJIbKO AOCTYITHOM
orepaTUBHON TlamMATbIO. Metos blink wucronb3yer TOT-)Ke CTeK [Jjid WMWUTALUM MUTaHUS U
NIPUMEHSIeTCs, HampuMmep, B MeTofax waitAny u waitAll 6a3oBoro kmacca TEv3 (mpumepbl
TIpPUMEeHEeHHs - CM. ZIOKyMeHTaLuto 1o kiaaccy TEv3Buttons)

[Ipy ycTaHOBKe IBeTa Ka)KJOrO WHJAMKATOpa WCII0/Ib3yeTCsl TMOBBILLIEHHbIM TaMmayT - 30Mmc.
[lpakTvKa mMOKa3bIBaeT, YTO TIPpM MeHbllIeM TakiMayTe JpakiBep LIBETOMHJMKATOpa MOXXeT
"3ax71e0HYTHCSI" OBICTPO TIOCTYMAOIIMMU JAHHBIMH, UTO TIPUBEIET K 3aBUCAHUIO KOHTPOJIIepa.

Omnucanue Kinacca TEv3Leds

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

//3anycKkaeTcsa npu cTapTe, co3gaeT CBET/I0-OpaHXeBblid LBET
function start:TEv3Leds;

// 3anyckaeTcCsl MO 3aBepWeHUU, BBOCTaHaBMNMBAET WTaHbIi 3e/eHbl
function stop:TEv3Leds;

// coxpaHsieT TeKyuwue uUBeTa B MamMaTu (Ha BepuwuHe cTeKa)
function push:TEv3Leds;

// BBOCTaHaBNMBaeT LBeTa U3 namATu (C BEepWWHbL CTeKa)
function pop:TEv3Leds;

// racuT BCe uUBeTa
function hide:TEv3Leds;

{

npun nocnefgoBaTtes/ibHOM UCMNOJ/Ib30BaHNN raCuUT-BOCCTaHaB/IMBaeT LBeTa

50



TIpoekt RubiRobot, Bepcus 0.2.5 ot 2018-12-18

npuUMeHsieTca AN uMuTauua MUraHms
He peKoMeHAyeTCHA MCMNoNb30BaTb COBMECTHO C
push, pop, hide - BO3MOXHb abeppauuu

function blink:TEv3Leds;

{

Ecnn B uBeTa OblM MOraleHbl MMUraHmem, BOCCTaHaB/IMBaeT UX,
MnHaye Hu4yero He pgenaet

}

function unblink:TEv3Leds;

{

YcTaHaBnvBaeT MHTEHCUBHOCTb BCeX LBETOMHAWKATOPOB, Avana3OH 3HayeHun -
oT 0 go 255 (OT MWHUMaNbLHOW A0 MaKCUMallbHOW WHTEHCUBHOCTU)
3HayeHuMe -1 o3HavyaeT OCTaBWUTb COOTBETCTBYWWWIA UBeT 6e3 W3MEeHeHUNn

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

// ycTaHaB/MBaeT WHTEHCUBHOCTb /1€BbIX LBETOMHANKATOPOB
function Left(red,green:variant):TEv3Leds;

// ycTaHaBiMBaeT WHTEHCUBHOCTb MNpaBblX LBETOMHANKATOPOB
function Right(red, green:variant):TEv3Leds;

// ycTaHaBnMBaeT WMHTEHCUBHOCTb /IEBOr0 KpacHOro uBeTouHAMKaTopa
function LeftRed(red:variant):TEv3Leds;

// ycTaHaBnuBaeT WHTEHCUBHOCTb MpPaBOr0 KpPacHOro LuBeTouMHAMKaTopa
function RightRed(red:variant):TEv3Leds;

// ycTaHaBnuBaeT MHTEHCUBHOCTb NIEBOr0 3€/1eHOro LUBeTOoMHAuKaTopa
function LeftGreen(green:variant):TEv3Leds;

// ycTaHaBNuBaeT WMHTEHCUBHOCTb MpPaBOr0 3€/IEHOr0 LBETOMHAMKaTOopa
function RightGreen(green:variant):TEv3Leds;
end;

IIpumeps1 ucno/ib30BaHUuA LBeTOMHAUKATOPOB EV3
{

TpoekpaTHoe "nepenusaHue" useToB (ledl.pp)

3

{$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,255-1i,255-1,1);
end;

end;

end.
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{

OEMOHCTpauus MuraHuma uBeTouvHAukaTopoB (led2.pp)
npyu OTAYWEHHO UEeHTPasibHOl KHOMKEe - MUIraHue OpaHXeBbiM
npyu HaxaTol UeHTpasibHOW KHOMKE - MWraHuWe KpacHbIM
BbIXO4 W3 MporpamMmMbl - HaxaTue Ha KHOMKy Back
3
{$mode objfpc}
uses uev3,rubiroLeds, rubiroButtons, sysutils;
var
centered:boolean=false;
begin
ev3Init();
while true do begin
if ev3buttons.center and not centered then begin
centered:=true;
ev3leds.unblink.all(255,0,255,0);
end;
if not ev3buttons.center and centered then begin
centered:=false;
ev3leds.unblink.start;
end;
if ev3Buttons.back then break;
ev3leds.blink();
sleep(300);
end;
end.

Knacc TEv3Screen, o0bekT ev3screen (moaynb rubiroScreen)

Hoctyn K paucruiero peanu3oBaH uepe3 o00bekT ev3screen kmacca TEv3Screen. OO6wbekT
aBTOMAaTUUeCKU CO3JaeTCsl TIPYU MHULIMAMU3alyy OubIMoTeKH BBI30OBOM TpoLieAyphl ev3init().

EV3 nmeeT MoHOXpOMHBIN Aucielt pa3MepoM 178x128 Touek. B peanbHOCTH MOXeT aJjpeCcOBaThbCs
192x128 Touek, ogHaKo TOUKM 179-192 Kak[j0M CTPOKM BBIXOAAT 3a Ipeesibl gucruies. I1pu stom
OHU CYILIeCTBYIOT, MOTYT OBITh MPH HEOOXOAUMOCTU yCTaHOBJIEHBI U CUWTAHBI.

YepHbIM LIBETOM Ha JucIjiee cuutaetcs 3HaueHue 0, 6esibiM - 1. VI3HauanbHO AWCIIeH 3amuT OestbiM
1[BETOM, HACTPOMKMU 1|BeTa KapaHzailla ¥ KUCTU - UepHbIe.

Bb130B (pyHKIMI pHUCOBaHHSI He TMPUBOAUT K HeMeJJIeHHOMY BBbIBOAY Ha Juciiieid. PucoBaHue
npou3BoguTCs B Oydepe orepaTWBHON [MaMsTH, BBIBOZ Ha [AWCIUIEH peanm3yeTcsi MeTO[0M
ev3screen.show. JTo no3Bo/sieT co34aTh AOCTAaTOYHO CAOXKHBIM PUCYHOK M OJHUM [leMCTBUEM, C
MUHUMa/bHBIM MepLiaHheM, NTepeHeCTH ero Ha JUCTUIeH.

Copepxumoe aucIuiess MOXKeT OBITh CKOMMPOBaHO B Oydep orepaTMBHON TMaMsATH C TTOMOII[BIO
MeToZia get. OTO MOKeT OBbITb TIO/NIe3HBIM AJIsi CO37laHMs 'CKPHHIIOTOB" AucIviesi Tipu pabore
CTOPOHHHUX TIPOTPaMM, C MOCTeAYIOLIMM COXpaHeHHeM TMoy4YeHHbIX h300pakeHuit B PNG-aiinax
MeTO/ZIOM save.
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[To ymomuanuto, TekcT BeBogUTCs ttf-mpudrom DejaVuSans.ttf, kotopeiii momkeH ObITh
Tipe/IBapUTeIbHO ycTaHOB/eH Ha EV3 (Hampumep - ycraHoBkoi makera ttf-dejavu). Illpudt mo
YMOJTYaHUIO MOXKET OBbITh U3MEeHeH 3aMeHOM COIep>XXKMMOT0 T7i00aibHOM riepeMeHHOM _fontName 710
BbI30Ba ev3init. HaunHast ¢ Bepcum 0.2.5 6ubmmoTeky mocsie BbI30Ba ev3init mMpUdT MoKeT OBITH
u3MeHeH BbI30BOM Metoza fontType ¢ mepesnaueli ogHol u3 6 KoHCTaHT: ruSans, ruSerif, ruMono
(upudTel DejaVuSans.ttf, DejaVuSerif.ttf, DejaVuSansMono.ttf c nofep>Kkoi pycCKOro si3blKa,
cm. https://ru.wikipedia.org/wiki/DejaVu), enSans, enSerif, enMono (wpudTtsi Vera.ttf, VeraSe.ttf,
VeraMono.ttf ¢ mopiep>KKoi TOMbKO JIaTUHUILIBI, CM. https://ru.wikipedia.org/wiki/Bitstream Vera).
HIpudThl € MOAAEP)KKOM TO/MBKO JIaTUHUIBI BBEJEHbI M3-3a MX HeOOJBIIOro pasmMepa M MOTYT
WCII0/Th30BaThCSl TIPH BBHICOKMX TPeOOBAaHUS K CKOPOCTH Bu3yanm3auuu Tekcra. Ipudt enMono
BKJTIOUEH B KOZI MOAYJisi rubiroScreen u moctymneH Bcerga. Eciu mpudT, 3amaHHbIN 17100aTbHOM
nepemeHHoi _fontName, He obHapyxuBaeTcsi B (ailioBoM cucTemMe TPy CTapTe IMPOTrpamMMbl,
00BeKT ev3screen aBTOMaTHUeCKH MepeKIIovaeTCst Ha UCIo/b30BaHke mpudTa enMono.

Ecmu HeobxofuMble f71si BBIBOZIA HA AMCIUIEN HIPUGTHI OTCYTCTBYIOT B ONEPALMOHHOM CHCTeMe
pob6ora (Harpumep, TIpU CTapTe IT-MPOrpaMMbl Ha OPUTHMHAIBHOM oOpa3e mpoekTa ev3dev), TO
CYIL[eCTBYeT BO3MO)KHOCTh TOJK/TIOUNTh BCTPOeHHbIe B 61bmioTreky RubiRobot mpudTsl. s 370
TpeOyeTcss TPOCTO TIOAK/IIOUWATH OAWH WM HECKOJbKO MOAyAed U3 CJiefylollero CrmMcKa:
fontEnMono, fontEnSans, fontEnSerif, fontRuMono, fontRuSans, fontRuSerif. [Ipu noaxknroueHnn
MOJy/b aBTOMaTMYeCKU W3BJ/eKaeT W3 CBOEro Teja BCTPOEHHBIM LIPU(MPT MU pa3MmellaeT ero BO
BpeMeHHOM Karajore. Takum o0pa3oMm MIpUGT CTAaHOBUTCS [OCTYITHBIM JI/Isi MCIIONb30BaHUS
metozoM ev3screen.fontType. Crenyer yuuTbiBaTh, 4TO pa3mep ¢aitia Kaxoro Ipudra
kone6sercss ot 50 10 700 Kum06aiT, BK/IFOUEHHE WX B TIPOTPAMMY YBEJTUUUT BPeMsl KOMITW/ISIIUA U
pasMep ucIosiHsieMoro (akna, a Takke 3amMe[/IMT CTapT nporpaMMel. [103ToMy He pekoMeHZyeTcs
WCII0/Ib30BaTh yKa3aHHbIE MOJY/IM Ha pOOOTOTeXHHMUECKMX COPEBHOBAHUSX, I7le OObIUHO Jopora

Ka)KJast CeKyH/ia.

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

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

// 0o4ncTKa n3obpaxeHus
function clear:TEv3Screen;

// BbBO4 U3006paxeHns Ha Aucnien
function show:TEv3Screen;

// nonydyeHue un3obpaxeHua c gucnnes
function get:TEv3Screen;
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// 3anncb n3o06paxeHus Ha AUCK B png-¢opmaTe
function save(name:variant):TEv3Screen;

// uTeHue nlobpaxeHus c gucka B png-¢popmaTte
function load(name:variant):TEv3Screen;

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

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

// neyaTb TecTa CTaHAapTHLIM WPUOHTOM

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

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

function textHeight(arg:variant):integer;

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

function boundLastText:TRect;

// ycTaHOBKa MnapameTpoB KUCTHU

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

function brushNone():TEv3Screen;

function brushSolid():TEv3Screen;

function brushBlack():TEv3Screen;

function brushWhite():TEv3Screen;

// ycTaHOBKa napameTpoB KapaHjauwa

function penBig():TEv3Screen;

function penSmall():TEv3Screen;

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

function penNone():TEv3Screen;

function penStd():TEv3Screen;

function penBlack():TEv3Screen;

function penWhite():TEv3Screen;

// ycTaHOBKa napameTpoB wpudTta

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 00BbEKTY XOJcTa
property Canvas:TFPImageCanvas read fcanvas;

// [OCTYyNn K 00BbEKTY pPUCYHKa

property Image:TEv3Image read fimg;
end;
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ITIpumepsl ucmnoib3oBaHus aucivies EV3
{

BbiBO4, Ha 3KpaH dopmysbl M pel3ynbTaToB ee pacuyeTa (scrl.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.

{

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

{

3anonHeHne pgucnnes Habopom OTpPe3KOB
CO cny4yaliHbiMW CTWUEM W WUPWUHONK (Sscr4.pp)
3
{$mode objfpc}
uses uev3, rubiroScreen, sysutils;
var i:integer;
begin
ev3init();
randomize;
for i:=1 to 100 do begin
ev3screen
.penSize(random(6))
.penStyle(random(4))
.line(random(178), random(128), random(178), random(128))
.show;
end;
sleep(3000);
end.

{

JemMoHCcTpaums cTuieid KUCTU M COXpPaHEHUs COAEPXUMOro aucnnes
B ¢danne png-¢opmaTta (scr5.pp)
3
{$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)

HocTyr K 3ByKOBOM moficucteMe peann3oBaH uepe3 00bekT ev3sound knacca TEv3Sound. O6bekT
aBTOMAaTHUeCKU CO3[jaeTCsl TIPYU MHULIMAIU3alK OMOIMOTeKH BBI30OBOM Mpolieyphl ev3init().

MeTo/p! Kacca OCYLeCTB/sieT BHEIIHWIN BbI30B C/eyHOLMX KOHCO/bHBIX linux-yTUiuT: amixer
(ycTaHoBKa rpoMKOCTH), beep (mopmaua 3BykoBbIX curHanoB), play (o3ByunBanue WAV-(aiina),
espeak (cuHTe3arop peun). Takum o6Opa3om, cyijecTByeT 3 TWIAa 3BYKOBBIX IIPOLIECCOB,
ornpeiensieMbIX UeHTHUGUKaTopamu 'beep’, 'play’ u 'speak’.
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Bubnuoreka HacTpauMBaeT CHMHTE3aTOp peuyd Ha HCIIO/b30BaHME PYCCKOTO si3blKa. OTO O3HAuaer,
cpeiyd TIpOYero, uTo YKUCAUTesbHble OyAyT TMPOM3HOCUTBHCS IO PYCCKH, Ja)Ke eCIM HaXOAsATCs
BHYTPY aHIVIMMCKOTO TeKCTa. VICmonb3ys JOMOMHUTeNbHBINA C/I0Baph C caidTa pa3paborurka espeak,
MOYXHO 3HAUMUTebHO Y/IYUIIWThH MPOW3HOILIEHHe PYCCKOro TeKcTa. [{isi 3TOro ciefyeT 3arpysuThb
apxuB http://espeak.sourceforge.net/data/ru_dict-48.zip, pa3apxvBHpOBaTb HaXOJALIUWCS B HeM
¢arin ru_dict-48 ¥ ckomupoBaThb €ro Ha KOHTposiep, 3ameHsisi ¢ain  /usr/lib/arm-linux-
gnueabi/espeak-data/ru_dict.

3anycK KaXJOro 3BYKOBOTO TIIpoLlecca peanu3yeTcsl Mapasyie/lbHO OCHOBHOM IIporpaMme MU
rnapasuie/lbHO JAPYTMM TUMNaM 3BYKOBBIX MPOLECCOB. Takoe TOBeleHWe MOXXHO W3MEHUThb C
TIOMOLI[bI0 MeTo/ja Wait, KOTOPbIM O/IOKMpYyeT MPOrpaMMy B OXKHIAHWH 3aBepIlieHus 3aZJaHHOTO THUTIa
(TUNOB) 3BYKOBOTO TpoLiecca.

3BYKOBBIE TIPOLIECCHI Pa3HBIX TWUIIOB He B3aUMOJEHCTBYIOT MeXAy c000ii, UTO, C y4ueToMm
TlapasiIe/IbHOCTH UX paboThl, TI03BOJISIET BO3HUKATh CUTYalUsM, KOTZla pa3Hble THIIbI TPOLIeCCOB
OyzlyT 03ByueHbI He B TOM TIOpPsi/ike, KOTOPOM 3aIlyCKa/uch. Harpumep, rocsiefoBaTeibHbIN 3amyCcK
pecypcoeMKoro espeak v BEICOKOCKOPOCTHOTO beep 6e3 0)KujaHus 3aBepIIIeHHs MPOLIeCCOB, CKOpee
BCEro TMpHBe/eT CHauajga K Mofaye 3BYKOBOTO CUTHajaa, a 3aTeM - K O3BYYMBAHUIO TeKCTa
CUHTEe3aTOPOM peuM.

3amyck 3BYKOBOTO IIpoljecca /0 3aBepIIeHHs JPYyroro 3BYKOBOTO TIPOI[ecCa TAaKOTO-Ke THIa
TipuBeieT MO0 K OXKU/IAHHIO 3aBepilieHUs Tpefbiayiero npoiecca (Metof setWaitBeforeStart(),
UCTIONb3YeTCs TI0 YMOMUYaHWI0), /MO0 K TIpephIBaHUIO TIPeAbIAyIIero rmporecca (MeTof
setStopBeforeStart()), mocse uero OyzeT rpor3BefieH CTapT HOBOT'O 3BYKOBOTO TpoLiecca.

Ecnu nporpaMMa 3aBepiivT CBOIO paboTy /10 OKOHUaHMsI paboThI 3ByKOBBIX TPOLIECCOB, TO OHHU BCE
OyZyT NIpUHYANUTETHHO OCTAHOBJ/IEHBI.

Omnucanune kiaacca TEv3Sound

TEv3Sound=class
constructor create;
destructor destroy;override;

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

{

NogaeT 3BYKOBOW CUrHan 3ajaHHOW 4acToTbl, 3ajaHHOW ANUTENbHOCTU,

C 3ajaHHON Nay30i MO OKOHYaHUWU.

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

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

{

MopaeT Ha6op 3BYKOBbIX CUIHas/ioB 3afaHHOi 4acTOoTbl, 3ajaHHOW ANNTENbHOCTH,
C 3ajaHHoi rlay30|7| Mo OKOHYaHUN. |/|H¢OpMaLI,I/IFI 0O CUrHaslax nepepaeTcd B
Maccune TpOI7IK61MI/I 4aCToTa-a/INTeNbHOCTb-MNMay3a.

}

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

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

{

03ByuYMBaeT MepefaHHbli TEKCT CUHTE3aTOpOM peuu,

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

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

{

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

'all' - Bce 3BYKOBble MpoOLECCHI
'"beep' - 3ByKOBOIi curHan
'play' - o3ByumBaHue WAV-odaiina
'speak' - cuHTe3aTop peuu

}

function wait(what:variant):TEv3Sound;

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

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

{

yCTaHaB/IMBaeT pPexum OXuiaHusi 3aBeplieHVMss 3BYKOBOro npouecca nepeq
CTapTOM HOBOTO 3BYKOBOIO Mpouecca TaKoro-xe Tuna. Wcnonb3lyeTtcs
no ymos4aHuio

}
function setWaitBeforeStart():TEv3Sound;

{

yCcTaHaB/IMBaeT PeXvM MNpepbiBaHUs 3BYKOBOIrO Mpouecca nepej
CTapTOM HOBOrO 3BYKOBOIO MNpouecca TaKoro-xe Tuna.

}
function setStopBeforeStart():TEv3Sound;

IIpumepsl UCI0/Ib30BaHUA 3BYKOBOM noacucrembl EV3

{

JllemoHcTpaunsi beep c obsizaTenbHbIM OXWAAHWEM Meper 3aBeplweHWeM MpPorpammbl
(snd1.pp)

3

{$mode objfpc}
uses uev3, rubiroSound;

begin

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

{

MOCTPOUHBII CUHTEe3aTop peun. lpegHasHadyeH AnsA 3anycka B ssh-ceccun.
(snd2.pp)

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

{
JemoHcTpauma speak un beep (snd3.pp)

3
{$mode objfpc}
uses uev3, rubiroSound;
begin
ev3init();
ev3sound.speak('UMnepckuin mapw, cnaywaTb 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 victrounuky nutanuss EV3 peanmusoBad uepe3 oObekT ev3battery kimacca TEv3Battery.
OOBeKT aBTOMaTUYeCKH CO3[aeTcs TPU WHULMAIU3alud OUOIMOTeKW BBI3OBOM IPOLIEAYPHI
ev3init().

B kauecTBe ucTOUHMKa muTaHus EV3 MOXKeT UCIO/b30BaTh COOCTBEHHBIM aKKyMY/IATOP (apTUKY/T
45501), m160 6 0OBIUHBIX WM aKKYMY/ISTOPHBIX OaTapeek AA.

OCHOBHOM XapaKTepUCTUKOW, Ba)KHOM /i1 TIPUK/IQJHOTO [POTrPaMMMUCTa, SIB/SIETCS TeKyllee
BbIXO/IHOe HarpsbkeHHe (Metoz TEv3Battery.volt), KoTopoe MoXeT KojiebaThbCsl B TIpeZiesiaX OT 5 /10
9 BosibT. C MpakTUUeCKOW TOUKH 3peHUs], HalpsDKeHe HUKe 7 BOJIbT SIBSIeTCS KDUTUYHBIM, BIUSIET
Ha KOPPEeKTHYI0 pab0Ty BHEIIHUX YCTPOWCTB M MOXKET B JIFOOOH MOMEHT TIPUBECTH K TIPEKPAI[eHHIO
pabotel EV3. OpHako B ciiyyae Masioll Harpy3ku BO3MO)KHa KoppekTHasi pabora EV3 gake ripu
BBIXOIHOM HarpsbKeHUM MeHblle 6 BOJIbT, MO3TOMY MHWHHMMAa/bHOE HaMpsbKeHHe, MPU KOTOPOM
BO3MOKHO TMpoJo/DKeHHe (yHKIMOHMpOoBaHUA EV3, mnporpaMMHUCT [JO/DKEH OIpejesiTh
SMIMPUYECKHU.
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BTopruHOl XapaKTepUCTHUKOM, KOTOpasi HOCUT BO MHOTOM ()OpPMasbHBIM XapakTep, SIBSETCS
ypoBeHb 3apsaku. [Ipy 3TOM MUHMMaZbHOE M MaKCHMajbHOE BbIXOJHble HampsHKeHUs
¢opmupyeTcss [paliBepOM HCTOUYHMKA [WTaHUsI B BHJE KOHCTAaHTHBIX 3HaueHUHW M TeKyllee
BBIXOJJHOE€ HAampsyKeHWe MOXKeT BBIXOJUTb 3a OSTU Iipeflefbl. B TakoM c1yyae MeTof[,
TEv3Battery.live 6yzneT Bo3Bparars 3Hauenusi 0 1 100 cOOTBETCTBEHHO.

Onucanue Kinacca TEv3Battery

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

{ BO3BpawaeT HanpsxeHne B BOAbTax (BelWeCcTBEHHOE 3Ha4yeHue)}
function volt:variant;

{ Bo3BpawaeT ypoBeHb 3apsAAKuU B npoueHTax OT O Ao 100 (Bel.3HayeHue)}
function live:variant;
end;

ITpumMepsI UCI10/1b30BaHUA UCTOUYHUKA NUTaHusa EV3
{

NonyyeHne wuHpopmauum 06 UCTOYHUKe nuTaHma (btri.pp)

3
{$mode objfpc}
uses uev3,rubiroBattery;
begin
ev3Init();
writeln(ev3battery.volt);
writeln(ev3battery.live);
end.

Knaccbl MOTOpPOB U pyneBoro ynpaeneHus Lego EV3 (moaynb
rubiroMotors)

B Tekymeit Bepcun 6ubnmoTeky moagep>krBaercs ABa Lego-motopa EV3 - Gosbioii u cpejHUA.
Taxoke roagepkuBaetcsi Motop Lego NXT, 6ubnroreka ornpeziesnisieT ero Kak 6osbitioii Motop EV3.
Otnrunst Mexy OOJBIIMM U CPeJHMM MOTOPAMH - B MOIIJHOCTH M CKOPOCTH BpalljeHus (CpeHuit
MOTOp O0Jiee CKOPOCTHOM, HO MeHee MOILHbIHN, YeM 00/b11I0). [/ cpeiHero MoTopa UCTO/Ib3yeTCsI
knacc TEv3MediumMotor, a5 6onbimioro - knacc TEv3LargeMotor. O6a kacca MOpoXXaeHbl OT
6azoBoro TEv3TachoMotor, KOTOpbIi Mpe/yiaraeT cjieAyole BO3MOXHOCTH:

1. 3amnyck moropa.

2. 3amycK MOTOpa C OCTaHOBKOW IO WCTeueHWH BPeMeHH, IO JIOCTWKEeHUIO0 KOJMuecTBa 000pPOTOB
WY TPaZyCoB, TI0 AOCTIKEHHIO aOCOTIOTHOM TO3ULUH.

3. Tlepep 3amyCKOM U TIpU 3aITyCKe 3aflaHue CKOPOCTH M OJHOTO U3 TPeX CriocOO0B 0CTaHOBKHU.

4. OcTaHOBKa MOTOPA OZJHUM U3 TPeX CII0COO0B OCTAaHOBKH.

5. OkulaHre 0CTaHOBKW/O/IOKMPOBAHKS MOTOPA.

6. OxujaHue AOCTWKeHHs MOTOpa Ompe/ie/leHHOW TMO3WLIMU B Pa3/IMUHBbIX eAUHULAX W3MepeHUst
(BpartieHHsix/060poTax/rpagycax)

7. TlonyyeHwe 3aJjaHHOM W TeKyllleld CKOPOCTH, TMO3ULMM MOTOpAa B Ppa3/IMuUHBbIX €JUHHULAaX
r3MepeHHs (BpalleHHsx/000poTax/rpagycax), criocoba 0CTaHOBKH.
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8. IIpeobpa3oBanusi MeXy Pa3IMUHbIMU eJUHUL[AMH U3MepeHHs (BpalleH!st/000pOTh/TPafycChl).
9. IToazepskka o 10 He3aBUCHUMBIX CUETUMKOB Bpall|eHHi/000pOTOB/Tpa/lyCcoB Ha MOTOD.

o Bepcuu 0.2.5 6MOMMOTEKH MPOrpaMMUCTY Oblja JOCTYIHA BO3MOYKHOCTb YCTAHOBKU peBepca.
Haunnas c Bepcun 0.2.5 peBepCc He UCIO/B3YyeTCA B YIpaB/JIeHUW MOTOPAMM, UTO IT03BOJIUIIO
3HAUWTEJILHO YCKOPUTb BBITIOJIHEHWE HEKOTOPBIX OMepaluif, a Takke W30aBUTbCA OT
Heorpe/ie/IeHHOCTel B yMpaB/ieHWH cyeTYdKaMu 000poToB. MeTozpbl ympaB/ieHUsI DPeBepcoM
niepeMellieHbl B 3alljMILeHHYI0 00/1acThb Kacca.

[Tpu co3maHuM 0OBEKTOB-MOTOPOB MOXKHO YKa3bIBaTh HOMEp IOpTa. [IeHCTBUTE/NbHBI CIeIYHOIHe
3HaueHus (DerucTp CUMBOJIOB HEBA)KEH)

s riopra A: 5,'5','outA'y'A’;

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

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

s niopra D: 8,'8','outD’,'D';

Ecnu mopt He yKa3bIBaeTcsi, TO 00beKT-MOTOD MPUCOeANHSIeTCsl K Ompkaliiemy (c/ieBa-HarpaBo, OT
A po D) MMHMManbHO Harpy’kKeHHOMY IOPTY, Ha KOTOPOM MOJK/IIOUEH MOTOP COOTBETCTBYIOLLEr0
tuna. [loj Harpy3kod mopra MOHKWMAaeTCsl KOJMUECTBO MPUCOEAVHEHHBIX K IOPTYy 00beKToB. B
TeKylel Bepcuu OMOIMOTEKN He UMeeT CMBIC/Ia Harpy»kaTh MOpT Oosiee yeM OIHUM 0OBEKTOM.

Bce metofp1 3amycka MOTOpa - aCMHXpOHHbIe. KaxK/blli M3 HUX 3allyCKaeT MOTOp OmpeZe/leHHbIM
criocoboM ¥ HeMeZlJIeHHO BO3BpalllaeT yIipaBjieHue rporpamme. EcCv MOTOp 3amyllieH OfHUM W3
METO/IOB, TI0/jpa3yMeBaloIUX €ero OCTAHOBKY II0 BO3HMKHOBEHHIO HEKOTOPOrO COOBITHS
(mocTKeHHUs1 Kosl-Ba 0O0POTOB, I'PaZlyCOB WM UCTeUeHHs] BDEMEHHOTO MHTEepBasa), TO JOX/aTbCs
OCTaHOBKU MOXXHO BbI30BOM MeToZa wait. Haripumep:

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

B JaHHOM TipyiMepe TIepBbIN MOAK/IIOUEHHBIN OOJBIIION MOTOp 3aIyCKaeTcsl Ha OJUH 000pOT CO
ckopocThio 30% OT MakCHMasbHOM U yZiep)KaHreM IMO3MLIMU 110 OKOHUaHWK 000poTa, Mocse Yero
Tporpamma /IeT ero ocTaHoBKU. CrieflyeT yUMThIBaTh, UTO OCTAaHOBKA MOTOpA OBbIBaeT JByX BU/IOB:
1) ecrecTBeHHass OCTAaHOBKA, 110 3aBEpLIEHUIO BBIMOJIHEHHS KOMaH/bl; 2) HCKYCCTBeHHas
0CTAHOBKA, HanpuMep - OI0KMpOBaHMe MOTOpA Ha KaKOM-Ti00 mpensTcTBud. Metof wait nMeet
HeoOs13aTe/bHBIN MapameTp realStop, KOTOPLIH M0 yMo/iyaHMio paBeH false v ro3BosisieT yunuThIBaTh
KaK MCKYCCTBEHHYO, TaK M eCTeCTBEHHOCTbIO OCTAaHOBKH. YCTaHOBKa 3HaueHusi realStop B true
TO3BO/IUT YUYUTHIBATH TOJBKO €CTeCTBEHHYH) OCTaHOBKY, T.e. WTCHOPUPOBAThH JitOOble BU[bI
OTOKMPOBKM MOTOPA BO BpeMs BHITIOJTHEHHSI KOMaH/IbI:

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

AmnanornyHoro 3¢deKTa MOXKHO AOOUTHCS UCIO/NB30BaHUEM JIDYTUX MeTOZIOB OXKH/aHUs, C
Toc/eIyoIIel MPUHYAUTETbHON 0CTaHOBKOW MOTOpA, HAlpUMep:

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

[aHHBIM MeXaHW3MOM CJie[[yeT TI0/Ib30BaThbCsl aKKypaTHO, T. K. TP BO3HWKHOBEHWH OIOKHWDOBKU
MOTOpa, IpOrpaMMa MOXKeT 3aBUCHYTh B O’KW/JaHWUH €r0 eCTeCTBeHHOW 0CTaHOBKH.
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Hepe,anHoe B METO/, wait 3HaueHHe CTaHOBUTCS 3HaUeHHeM 110 YMOJ/TYAHHIO.

Onucanue KnaccoB TEv3TachoMotor, TEv3MediumMotor, TEv3LargeMotor

BcrnomoraTtesibHble TUMbl AaHHbIX :

{

TUN A8 OonpegeneHns M ycTaHOBKW MO3uumMm mMoTopa, A9 YNpaB/ieHUs CUYeTUYMKaMmu
cRot - BpaweHusa (o6b4HO 360 BpaweHuin = 1 obopoTy, 1 BpaweHue = 1 rpagycy)
cTurn - 060poThl

cDeg - rpapgycsl

}
TTypeCounter=(cRot, cTurn,cDeg);

OCHOBHble KJ/laCcChbl:

TEv3TachoMotor=class(TEv3Motor)
{

YcTaHaB/MBaeT pPexuM OXugaHua OCTaHOBKWU MOTOpa.

1. WcKyccTBeHHass OCTaHOBKa, BapuaHT no ymon4daHuio B RubiRobotLib.
Ecnn napameTp realStop=false/Honb, To wait oxumgaeT by
OCTaHOBKY MOTOpa, B TOM 4YUC/le U BPEMEHHYW, Korga moTop
610KMpPYeTCA BHEWHUM NPensaTCTBUEM.

2. EcTecTBeHHas OCTaHOBKa, BapuaHT M0 YMOMYaHWO B

LEGO® MINDSTORMS® Education EV3.

Ecnn napameTp realStop=true/He HONb, TO wait oxugaeT
OKOHYaTeNbHYl0 OCTAHOBKY MOTOpa.

Takum o6pa3om, ec/nn MOTOpP He CMOXeT OKOHYaTeslbHO OCTaHOBUTbLCH,
Hanpumep - M3-3a BHeWHero nNpensaTcTBuA, wait 3aBuUCHeT.

¥

function setWaitMode(realStop:variant):TEv3TachoMotor;

{

Bo3BpawaeT TeKYyWUiA pexuvMm OXuAaHus OCTaHOBKMU,
ecTecTBeHHbi (true) unm nckyccTBeHHbl (false)

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

{

XoeT ocTaHOBKM moTopa.

wait 6e3 napamMeTpoB WUCMNOMb3YET PEXUM OXUAAHUSA OCTAaHOBKM,
YCTAHOB/IEHHbIA NO yMOMYaHMO (MCKYCCTBEHHbIN)

nnmbo paHee rnpuMeHeHHbn (wait ¢ napameTpom, cMm. setWaitMode)
}

function wait(realStop:variant):TEv3TachoMotor;

function wait():TEv3TachoMotor;

YcTaHaBnuBaeT CMNoco6 OCTaHOBKM MOToOpa.
JeicTByeT npu 3anycke moTopa.
Ha Tekyuwee BpalweHue mMoTopa B/IUAHUA He OKas3blBaeT.
BapuaHThI:
1) OcTaHOoBKa 6e3 OTK/WYEHMA Nofadyn SNeKTPOo3IHepruu,
cpegHuiAi TOPMO3HOW NYTb
saBrake, 'brake', 'Topmo3', 'Topmo3un', 'Topmo3uTh', 1
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2) OcTaHOBKa C ygepxaHueM NO3uUUWN, MUHUMASbHbIAi TOPMO3HOW MNYyThb
saHold, 'hold', 'cTon', 'ctoaTtb', 'cToRn', 2

0) [BWXeHuWe HakaToM, C OTK/YEHUEeM Mojauyn 3/eKTPO3IHepruu,
MaKCUManbHblA TOPMO3HOW NyThb
saCoast, 0, 'HakaT' ¥ gpyrue BapuaHTbl, He Bxogswue B 1) u 2)

3

function setHowStop(sa:variant):TEv3TachoMotor;

{

Bo3BpawaeT crnoco6 OCTaHOBKM MOTOpa
1 - OcTaHoBKa 6e3 OTK/YEHUA noJadun 3JIEKTPOIHEPruu,
cpefHuWin TOPMO3HOM NyTb
2 - OCTaHOBKa C yjepxaHuem no3vuuun, MUHUMaNbHbIA TOPMO3HON NyTb
0 - [BWXeHMe HakaToM, C OTK/YeHMeM Mojauyn 31eKTPo3Hepruu,
MaKCUManbHbIi TOPMO3HOW NYTb
}
function howStop(out sa:variant):TEv3TachoMotor;
function howStop:variant;

{

3anyckaeT C4yeTyMmk 06OpPOTOB, KOAMYECTBO cyeTuukoB - 10, ¢ O go 9
Mo yMO/IHaHUI0 UCMONIb3YyeTCA CUYeTUUK C Homepom O

}

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

{

BO3BpawaeT KO/I-BO BpaleHuii/obopoToB/rpagycoB C MOMEHTa
3anycka cyeTuyumka
Pe3ynbTaT O6yAeT oTpuuaTesibHbIM MpU 06paTHOM BpaweHuu
}
function counter(typeCounter:TTypeCounter=cTurn;
ID:integer=0):variant;
function counter(typeCounter:TTypeCounter;
ID:integer; out count:variant):TEv3TachoMotor;

6NOKNpYyeT Ha KON-BO BpalleHMin/060poTOB/rpagycoB C MOMEHTa
3anycka cuyeTuuka.
count MoxeT ObITb KaK MONOXMTENbHbIM, TakK WU OTpuULUATE bHbIM
(no3BonAeT KOHTPOMMPOBaTb PEBEPCUBHOE BpalueHue mMoTopa)
3
function counterWait(count:variant; typeCounter:TTypeCounter=cTurn;
ID:integer=0):TEv3TachoMotor;

6nokupyeT Ha KON-BO BpaleHuin/ob6opoToB/rpagycos
C MOMeHTa 3anycka cuyeTuyuka
count MOXeT OblTb TONbKO MOMOXUTE/bHbLIM
He fgenaeT pasHuuUpl Mexgy NpsiMbiM U PEBEPCUBHLIM BpalweHUsaMu
}
function counterAbswWait(count:variant; typeCounter:TTypeCounter=cTurn;
ID:integer=0):TEv3TachoMotor;

610KMpyeT Ha KON-BO rpagycoB C TeKylWero MOMeHTa

deg (rpagycol) - Bcerpga nosioOXMTeNbHOe 3HayeHue

He M3MeHSAeT COCTOfAHMe MoTopa (He 3anyckaeT W He ocTaHaB/vuBaeT)
MOXeT O6NOoKMpoBaTb GECKOHEYHO, €eCc/An MOTOp He BpaluaeTcs.

Ana paboTbl UCNo/b3yeT cYeTyuK Homep ID
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3
function waitDeg(deg:integer;
ID:integer=0):TEv3TachoMotor;

6710KMpyeT Ha Kon-BO 06OPOTOB C TEKylWero MoOMeHTa
turn (ob6opoThl) - Bcerga no/OKMTENbHOE 3Ha4yeHue
He M3MeHseT COCTOossHMe moTopa (He 3anyckaeT W He OcTaHaB/MBaeT)
MoxeT 610KMpoBaTb GECKOHEYHO, ec/in MOTOp He BpawaeTcs.
Ans paboTbl UCNONb3yeT cYeTuuk Homep ID
3
function waitTurn(turn:double;
ID:integer=0):TEv3TachoMotor;

{

npebpa3oBaHus Buaa rpagycel <-> BpauweHuss <-> 060poThl
3
function deg2rot(deg:variant):variant;
function rot2deg(rot:variant):variant;
function turn2rot(turn:variant):variant;
function rot2turn(rot:variant):variant;

{

YcTaHaBnuBaeT M BO3BpalWlaeT TeKyllylo Mo3uluio MOTopa B pPas3/iMYHbIX
eanHNLAaxX M3MepeHus

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

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

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

{

YcTaHaBnMBaeT CKOPOCTb MOTOpa B 3ajaHHOe 3HadeHue.
Ha Tekyuee BpalweHue mMoTopa BWAHUA HEe OKa3biBaeT.

}

procedure setSpeed(sp:variant);

{

Bo3BpalwaeT yCTaHOBJ/IEHHY0 paHee CKOPOCTb BpaleHua oT -100 go 100

}

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

{

Bo3BpauaeT peasibHYl0 CKOpPOCTb BpaweHus oT 0 go 100

3

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

{

Bo3BpawaeT 1, ecsvM ycTaHOB/MEH peBepc U O B MPOTUBHOM ciy4yae

X

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

{

OcTaHaBnMBaeT MOTOp, CNOCO6 OCTaHOBKM - cM. setHowStop

}

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

{ v0.2.5
CoobwaeT 0 cTaTyce OCTaHOBKWM MOTOpa
pe3ynbTaT:
ev3motorRunning/0/false - moTop BpawaeTcs
ev3motorStopped/1/true - MOTOp OCTaHOBNEH
ev3motorHolding/2/true - MOTOpP OCTaHOB/IEH C yAepXaHuem no3uuuu
ev3motorStalled/3/true - MOTOpP BPEMEHHO MPUOCTAHOB/IEH
(3ab6n0oKMpOBaH BHEWHWM NPensasTCTBUEM)
3
function Stoped():variant;
function Stoped(out yes:variant):TEv3TachoMotor;

{

3anyckaeT MOTOpP (ACUHXPOHHLIA BbI30B). BO3MOXHble MapameTpbl -
CKOpPOCTb M CMoco6 OCTaHOBKW MO ymoa4aHuw npu Bbi3oBe stop()
3
function Run(sp:variant; sa:variant):TEv3TachoMotor;
function Run(sp:variant):TEv3TachoMotor;
function Run():TEv3TachoMotor;

{

3anyckaeT MOTOP BM/IOTb A0 AOCTUXEHUS abCoOMTHONW Mo3uumun
(aCUMHXPOHHLIA BbI3OB). 3HAK CKOPOCTW WUMHOPUPYeTCH, ABUXEHUe
Hanpas/ieHO Bcerja B CTOPOHY 3ajaHHOW Mno3uuuun.
Nno3nuuss paccuymThiBaeTCA BO BpalleHUsX .
BO3MOXHble mapameTpbl - CKOPOCTb U CNOCO6 OCTaHOBKM
3
function RunToAbsPos(pos:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunToAbsPos(pos:variant; sp:variant):TEv3TachoMotor;
function RunToAbsPos(pos:variant):TEv3TachoMotor;

{

3anyckaeT MOTOP Ha KO/IMYECTBO MWIIMCEKYH[ (ACWHXPOHHLIA Bbi30B) .
BO3MOXHble mapameTpbl - CKOPOCTb M Cnocob6 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/IMY4ECTBO rpagycoB (@CUHXPOHHbLI BbLI3OB).
BO3MOXHble nNapameTpbl - CKOPOCTb M CNocob6 OCTaHOBKU
}
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 060pPOTOB (ACUHXPOHHbIA BbLI3OB) .
BO3MOXHble MapameTpbl - CKOPOCTb U CNOCO6 OCTaHOBKM

¥

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 nogadein HanpsxeHusa ¢ 610Ka NUTaHUA
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Sp - MNpouUeHT nojgaBaemMoro HamnpsxeHuda, oT -100 go 100
OTpuuaTesibHoe 3HayeHue obecneymBaeT WHBEPCUI BpawWeHus.
CKOpOCTbL BpaueHua AOMOMHWUTENbHO 3aBUCUT OT YPOBHA 3apsku
6710Ka nNuTaHus.

¥

function directRun(sp:variant):TEv3TachoMotor;

{

N3mMeHeHNe HanpsixeHus, NoJaBaemMoro Ha MOTOp
(npeaBapuTenbHO OAHOKpPATHO BbI3BaTb directRun)

function directSpeed(sp:variant):TEv3TachoMotor;

{

Tekywee HanpsxeHue, nogaBaemMoe Ha MOTOp
3
function currentDirectSpeed(out sp:variant):TEv3TachoMotor;
function currentDirectSpeed:variant;

v0.2.5 Pa3roH u TOpMOXeHue
}
// ycTaHaBnMBaeT BpeEMsS pa3roHa B MUINMCeKyHAax
function setRampUp(ms:variant):TEv3TachoMotor;
// BO3BpawaeT BpeMs pa3roHa B MuUANMCeKyHAax
function RampUp(out ms:variant):TEv3TachoMotor;
function RampUp:variant;

// ycTaHaB/uBaeT BpPeEMS TOPOMOXEHMS B MUIIMCEKYHAAX
function setRampDown(ms:variant):TEv3TachoMotor;
// BO3BpawaeT BpPeMsA TOPOMOXEHWSA B MUIIUCEKYHAAX
function RampDown(out ms:variant):TEv3TachoMotor;
function RampDown:variant;

// ycTaHaBnIuBaeT BpPeMs pa3roHa W TOPMOXEHWS B MUIIMCEKYHAaX
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;

ITIpumepsl ucrnob30BaHusa Moropos EV3
{

JeMoHCcTpauusa 3anycka M 0CTaHOBKMU

6onbwKMx moToposB (motl.pp)

Mpu 3anycke c 6710Ka BMEcTO KnaBuwum Enter
MOXHO HaxumaTb KHoOMKy CENTER

TpeboBaHus:
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JBa 60/bwUX MOTOpa, JEBLIA MOAK/MOYEH K
NOpPTY C MEHbWMM HOMEPOM, Mpasbli - K MNOPTY
C 60/1blWIXM HOMEPOM.

3

{$mode objfpc}

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

ev3init();

// TNogkn4yeHne K nepBoMy MOTOpPY
M1:=TEv3LargeMotor.create();

// 3anyckK Ha MaKCUManbHOW CKOPOCTMU

M1.Run(100);

// eANHCTBEHHas BO3MOXHOCTb OCTaHOBWTb MOTOp - enter
readln;

// OoCTaHOBKa C TOPMOXeHUeM

M1l.stop(saBrake);

readln;

// Togkn4yeHne KO BTOPOMY MOTOPY
M2:=TEv3LargeMotor.create();

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

// MOXHO OCTaHOBUTb MOTOP A0 3aBeplleHWs BpaweHus
readln;

// OoCTaHOBKa C 3aMeHOll TOPMOXEHUA Ha ygpepxaHue
M2.stop(saHold);

readln;

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

writeln ('Motors stopped');

readln;
end.

PyneBoe ynpasneHue, moaysb rubiroMotors

Knacc TEv3Rule ucrionb3yeTcss [/ CO3[aHMsI pY/IeBOrO YIIpaBjieHHsi Ha JIByX MOTOopax U
npeZijlaraeT Cje/yoLiie BO3MOXXHOCTH:

1. [Moamep>kka AByX OOMBIIMX UK IBYX CPeJHUX MOTODOB.

2. 3arnyck MOTOPOB C yKa3aHWeM HarlpaB/IeHUs [IBVKeHHs.

3. 3arnyckK MOTOPOB C yKa3aHHWeM HarpaB/ieHUsl IBIKEHHUS] U C OCTaHOBKOM 110 UCTeYeHUU BpeMEeHH.
4. BIOKMPYIOLMIA 3aITyCK MOTOPOB C yKa3aHWeM HarlpaB/ieHusl IBWKEeHUsI U O)KU/IaHueM OCTaHOBKU
TI0 JOCTKEHHIO KOJIMUeCcTBa 000pOTOB UM TPaflyCoB.

5. [epep 3ammyckoM M TIpY 3arTycKe: 3a/laHie CKOPOCTH U OfIHOTO U3 TPeX CIoCc0O0B OCTAaHOBKH.

6. OKyjaHve 0CTaHOBKU MOTOPOB.

7. TlonyueHue 3a[JaHHOM U TeKyIIleld CKOPOCTH, Criocoba 0CTaHOBKH.

[Tpu co3maHnu 00bEKTa-py/IeBOTO yTIpaB/IeHUs] MOXKHO yKa3blBaTh HOMepA TOPTOB /ISl JIEBOTO U

TIpaBoOro OOMBIIMX MOTOPOB (MAeHTU(UKAIUS MOPTOB - CM. BbIllle). EC/M MOpPThI He yKa3bIBaTh,
OyzyT 3a[1efiCTBOBaHBI /1Ba TIEPBBIX CBOOOAHBIX OO/BIINX MOTOpa. Tak)ke MOXKHO CO3/1aBaTh PyJ/ieBOe
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yTipaBjieHHe, yKa3blBasi KJIaCC MOTOPOB. DTO T0O3BO/ISIeT peaan30BaTh py/ieBoe yrpasieHue Ha Oase
TIapbl JIFOOBIX MOTOPOB, Ka OOJBINNX, TaK U CPETHUX.

Onucanue kiaacca TEv3Rule

TEv3Rule=class(TEv3)
// co3pjaHune py/neBOro ynpaB/ieHWA Ha MOTOopax YyKa3aHHOro kKnacca
constructor create(LPort,RPort:variant; MotorClass:TEv3TachoMotorClass);
// co3pgaHue pyneBoro ynpasfieHMS Ha 60AbWNX MOTOpax
constructor create(LPort,RPort:variant);
{
co3faHne pyneBoro ynpaBneHWss Ha MOTOpax yKa3aHHOro Kjacca
NOpTHl OMNpefensnTcs aBToOMaTUYECKN

3

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

constructor create();

destructor destroy;override;

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

// xAeT OCTaHOBKW MOTOpPOB
function wait():TEv3Rule;
function wait(realStop:variant):TEv3Rule;

// YcTaHaBnuBaeT cnocob6 ocTaHOBKM MOTOpoB (cm.TEv3TachoMotor)
function setHowStop(sa:variant):TEv3Rule;

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

function howStop:variant;

{
YcTaHaBAuBaeT CKOpPOCTb BpaweHus oT -100% po 100% (cm.TEv3TachoMotor)
}
function setSpeed(sp:variant):TEv3Rule;
{
Bo3BpauaeT yCcTaHOBJ/IEHHY0 paHee CKOPOCTb BpalueHua oT -100 go 100
(cm.TEv3TachoMotor)
}

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

{

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

function SpeedLeft:variant;

{

3
function SpeedRight(out sp:variant):TEv3Rule;

function SpeedRight:variant;

Bo3BpauaeT ycTaHOB/NEHHYI paHee CKOpPOCTb BpalleHWa ANna N1eBOoro kKoneca

Bo3BpalwaeT YCTaHOB/IEHHYI0 paHee CKOpPOCTb BpauweHus ANsS NpaBoro Kojeca
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// Bo3BpawaeT peBepc (cm.TEv3TachoMotor)
function Reverse(out yes:variant):TEv3Rule;
function Reverse:variant;

// ocTaHaBnuBaeT o06a moTopa (cMm.TEv3TachoMotor)
function Stop(sa:variant):TEv3Rule;
function Stop():TEv3Rule;

{

3anyckaeT oba moTopa (acUHXpOHHHIM Bbi30B) (cM.TEv3TachoMotor)
direct - HanpaBneHue OBUXEHUSA
Mpumepbl NoBeAeHUA Py/eBOro yrnpas/eHUsa Mpu NONOXUTENbHOW CKOPOCTU
W 3HayeHua direct:
100 - nMoBOpPOT BMNpaBO BOKpPYr ocwu,
-100 - NoBOPOT BNIEBO BOKPYr OCH,
50 - NoBOpPOT BMNpaBO BOKPYIr npaBOro kosneca,
-50 - MoBOPOT B/IEBO BOKPYr /IeBOro Kojsieca
}
function Run(direct:variant; sp:variant; sa:variant):TEv3Rule;
function Run(direct:variant; sp:variant):TEv3Rule;
function Run(direct:variant):TEv3Rule;

{

3anyckaeT MOTOPbl Ha KOMMYECTBO MWUINUCEKYHA (@CUHXPOHHLIA BbLI3OB).
BO3MOXHble nmapameTpbl - CKOPOCTb M CNoco6 OCTaHOBKMU
3
function RunTime(direct:variant; ms:variant;
sp:variant; sa:variant):TEv3Rule;
function RunTime(direct:variant; ms:variant; sp:variant):TEv3Rule;
function RunTime(direct:variant; ms:variant):TEv3Rule;

{

3anyckaeT MOTOpbl Ha Konu4vecTBO rpagycoB (B/IOKUPYWUWWIA BbizoB) .
BOo3MOXHble nmapameTpbl - CKOPOCTb M CNoco6 OCTaHOBKMU
}
function RunDegWait(direct:variant; deg:variant;
sp:variant; sa:variant):TEv3Rule;
function RunDegWait(direct:variant; deg:variant; sp:variant):TEv3Rule;
function RunDegWait(direct:variant; deg:variant):TEv3Rule;

{

3anyckaeT MOTOPb Ha KonuvecTeBo o060opoToB (B/IOKUPYWUWWIA Bbi3OB) .
BO3MOXHble MmapameTpbl - CKOPOCTb M CNOC06 OCTaHOBKMU
3
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 M TOPMOXeHue
// ycTaHaBnuBaeT Ha ob6a mMOTOpa Bpems pa3roHa B MWIIMCEKYHAax
function setRampUp(ms:variant):TEv3Rule;
// ycTaHaBnuBaeT Ha o6a mMoTopa BpeMs TOPOMOXEHWA B MWUIUMCEKYHAAX
function setRampDown(ms:variant):TEv3Rule;
// ycTaHaBnuBaeT Ha oba mMOTOpa Bpems pa3roHa W TOPMOXEHUS B MWIIUCEKYHAaXx
function setRamp(ms:variant):TEv3Rule;
function setRamp(msUp, msDown:variant):TEv3Rule;
end;
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IIpuMepsbI UCI0/IH30BaHUA PYy/IeBOro yrpaB/ieHHs Ha 0a3e moropoB EV3
{

[BMXeHWEe MO NUHUKM OO0 NepeKpecTKa
C nomouwbk ABYX faTyukoB cBeTa (mot2.pp)

TpeboBaHus:
JBa 60/bwWUX MOTOpa, JEBLIA MOAK/MOYEH K
NOpPTY C MEHbWMM HOMEPOM, Mpasbli - K MNOPTY
C 60/blWXM HOMEPOM.
[Ba gaTt4ymka cBeTa, NeBblA MOAKYEH K
NOpPTY C MEHbWMM HOMEPOM, MNpasbli - K MNOPTY
C 60/1bWUM HOMEPOM.
3
{$mode objfpc}
uses uev3,rubiroMotors, rubiroSensors;
var
L,R:TEv3ColorSensor;
Rule:TEv3Rule;

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

maxSpeed - MakCcumasbHO pa3BuUBaemMast CKOPOCTb

minSpeed - MUHMMa/bHasi CKOPOCTb

koef - Ko3pdnumeHT nosopoTa, OT O (MNOBOPOT OTCYTCBYET)
fo 1 (KpaliHe pe3Kuili NoBOpPOT)

borderBreak - rpaHuua 4epHOro, BbIXOA4 W3 Mpoueaypbl
npu cymme 3HayeHui faT4yuMKOoB, MeHblieli borderBreak
(BbIXO4 MO NEpeKpecTKy)

borderAcc - rpaHuua TOYHOCTU, [ABUXEHME MNPSAMO MPU pasnUyumn
3Ha4yeHUn faTyMKOB MeHblweM borderAcc

b

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

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

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

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

PyuyHoe ynpaBneHue pob6oToM C KnaBuaTypsl (mot3_1.pp)

TpeboBaHus:

[lBa 6onbwnx MOTOpa, NEBbA MOAKIOYEH K
NOpTY C MEHbWWM HOMEPOM, MpaBblii - K MOPTY
Cc 60/bWUM HOMEPOM.

3anyck - B ssh-ceccun, pekomeHgyeTcs 6ecnpoBogHoe
NoAKAKYEeHNE K pob6oTy.

Mpu cTapTe NporpaMmbel BbIBOAUTCA cnpaBka Mo
KnaBuwam yrnpasBfieHuns .

}

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

var ch:char; command:char=#0; speed:integer=20;
begin
writeln('Po60T C py4HbIM ynpaBneHuem');
writeln('KnaBuwa ESC - 3aBepuweHne paboTbl nporpamwsl');
writeln('KnaBuwn Kkypcopa t,<,-,1 - ABWUXeHue pob6oTa');
writeln('KnaBuun oT 1 g0 9 - ckKopocTb poboTa');
writeln('OcTanbHble KnaBuwy - ocTaHoBKa poboTa');
ev3init();
repeat
ch:=readkey;
if ch in ['1'..'9'] then speed:=10*strToInt(ch)
else if ch=#0 then command:=readkey
else command:=#0;
case command of
#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.
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Aatunkm Lego EV3 (Mmoaynb rubiroSensors)

B Tekyiieli Bepcuu GUOMMOTEKM ToAfepKUBaeTcsi BeCch Habop gatuvkoB Lego-EV3 u gartumk-
KHorKka NXT.

TEv3InfraSensor WudpakpacHbiit gatuvk (koa 45509). [To3BosisieT onpeiesiATh pacCTOSTHUE 10
nipensiTCTBUS (70 npuMepHo 70 cM), HarpaBjieHWe W PacCTOsSIHUE /10 Masika
(xog 45508), HabOp Ha)kaTbIX KHOMOK Ha Masike. Ormepaiid Ha Masike
TIPOBOASITCS C YYeTOM BbIOPaHHOTO KaHasia CBSI3U.

TEv3GyroSensor | ['mpockonuueckuid aatuvk (ko 45505). ITo3BonsieT onpenenuTb CKOPOCThb U
Harpap/ieHWe TIpU ABW)KEHUU B TOPHU3OHTATbHOM TJIOCKOCTH, CKOPOCTh M
yro/ HaK/IOHa.

TEv3UltraSensor Ynerpa3sBykoBou gatuuk (kof 45504). [To3BonsieT onpefensiTe pacCTOsSIHUE
[0 TIpensATCTBUSI B MWLIMMeTpaX, CaHTUMeTpax, MeTpax; OLleHUBaTh
Ha/lMyve IIyMOB OT JIDYyTMX JaTYMKOB; IO/yuaThb [JaHHBIE cCpa3sy, 0o
OKUJaThb W3MeHUBIIerocs 3HaueHus. IlITaTHO TMOAep>)KUBaeT peXuM
MOCTOSSHHOTO HEeNpPEepPhIBHOTO OMNpe/ie/ieHUs1 paCCTOSTHUS. DKCIepUMeHTalbHO
NoJ/lep>kUBaeT PpeXXUM OJHOPA30BOrO OIpefie/ieHHst  pacCTosiHusl  (He
peKoMeH/1yeTCsl K UCI0/Ib30BaHMUIO)

TEv3ColorSensor | [Iatuuk 1BeTa/cBeTa (Kop 45506). Ilopaep)kuBaeT peXXMMbI OIpeesieHust
1BeTa, onpefeneHus cocrapisolux upeta (RGB), onpenenenuss ypoBHs
OTpakeHHOI'0 CBeTa U OIlpe/iesieHrst OCBelljeHHOCTHU. Ilo3BosisieT mosydarsb
JaHHBIe cpa3y, MM00 0)KU/IaTh U3MEHUBIIIETOCS 3HAUEHHST

TEv3TouchSensor |Jatuuk kacanus (koz 45507). [To3BosisieT onpefie/iuTh TeKylllee COCTOSIHUE
KHOTIKH, TIO3BOJISIET OXKU/IaTh HaXKaTusl, OT)KaTUS U IIje/TuKa.

TNXTTouchSensor |[Jatuuvk kKacanusi (kog 9843). [To3BosisieT orpefie/UTh TeKylljee COCTOSIHUe
KHOTIKH, TI03BOJISIeT OXKU/IaTh HaXKaTusl, OT)KaTUS U IIje/TuKa.

[Tpu co3nanny 00bEKTOB-ZATUMKOB MOXKHO yKa3bIBaTb HOMED TOpTa. JleHCTBUTEbHBI ClieyIOIre
3HaueHus1 (DerucTp CUMBOJIOB HEBa)KeH)

g nopra 1: 1,'1','in1';

It riopta 2: 2,'2','in2';

s nopra 3: 3,'3','in3';

s riopta 4: 4,'4','ind';

Ecnu nmopt He yKa3biBaeTcsi, TO 0OBEKT-/JaTUMK MPUCOEAUHSIETCS K OmkatiiemMy (c/ieBa-Harpago,
oT 1 10 4) MUHUMa/BEHO Harpy>KeHHOMY TOPTY, Ha KOTOPOM TOAK/TFOUEH /JaTYUK COOTBETCTBYOLErO
tuna. Iloj Harpy3koid TopTa MOHMMAeTCsl KOJMUUeCTBO MPUCOEAWHEHHBIX K IMOPTYy 00beKToB. B
TeKyleli Bepcuu OMO/IMOTEKHN He MeeT CMBIC/Ia HarpyyKaTh MOpT Oosiee yeM OHUM 0OBEKTOM.

Knacc TEv3InfraSensor (moaynb rubiroSensors)

OcobeHHOCTBIO PaboThl HMH(GPAKPAaCHOTO JaTuvKa SIB/SETCS €ero TeCHOe B3aWMOAEHCTBHE C
uH(ppakpacHbIM MasikoM. [Tpy 3TOM, TIOC/Te KaXJOro TepeK/TroueHrsl Ha HOBBIA DEXUM, JaTUMK
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TpebyeT peMHHMLIManM3alid Masika. B pe3ysbraTe NMpakTUUeCKd HEBO3MOXKHO IPOrPaMMHPOBATh
JATUMK CO CMellleHreM pe>kKuMoB, Harpumep - O[THOBPEMEHHO mnosyuats 1 06pabaThiBaTh

1) paccTosiHMe ¥ HarpaB/ieHHe [0 MasKa,

2) HabopBI KHOTIOK Ha Masike
Knacc TEv3InfraSensor He 3ampelijaeT MepeKkaiOueHre PeXHMMOB, OJHAKO Cpe/CTBaMHU JaTuvKa
IIPOKOHTPO/IMPOBATh TeXHUYeCKOe COCTOsSIHMe Maska HeBO3MOXHO. [lo3TtoMy, mpu OTCyTCTBUU
perHMLMaNM3aliy, JaTuriK OyzieT Bo3BpalllaTb HEKOPPEKTHbIe pe3y/bTaThbl (HarpyMep - HeBepHO
OTpe/ie/IsiTh pacCTOsSIHUE /10 MasiKa).
Takum o00pa3oMm, OCHOBHOM peKOMeHJallMel M0 TPorpaMMHPOBAHMIO WH(PAKpacHOTO [JaTdrKa
apisgercs MUHUMUW3U3ALINA OAHOBPEMEHHOI'O WMCIIOJIB3OBAHUA  cnepyrommx
HabOpOB MeTOZIOB

1) len

2) direct,distance

3) anybuttons, buttons

Omucanne Kiaacca TEv3InfraSensor u BcrmoMorare/ibHBIX THIIOB IaHHBIX
{

BCe [0MyCcTUMble KOMOMHALMM KHOMOK WHOpakKpacHOro mMaska,
Ana 60NbWMHCTBA M3 HUX B Ha3BaHWW yKa3biBaeTcsA UBET U
MeCcTOMnoNoXeHune :

R - red, KpacHasd KHoOMka

B - blue, cuHAS KHorMka

U - up, BepxHAA KHoMNKa

D - down, HWXHSAS KHOMKa
Hanpuvmep, KoOHcTaHTa irRUBD o3HavaeT OfHOBpEMEHHOe HaxaTue
KpaCHON BepXHei M CUHEel HWXHEeNn KHOMOK

}

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

{

MHOXEeCTBO, KOTOpPOe MOXeT coAepxaTb
nobble KoOMOMHauMM KHomokK irRU, irRD, irBU wn irBD

}
TEv3IRButtons=set of TEV3IRButton;

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

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

{

HanpaBfieHne Ao Masika, OT -25 (cneBa) Ao +25 (cnpasa)
KaHan - ot 1 go 4

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

{

paccToAHne o mMaska B %, AO 2 MeTpoB
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kaHan - oT 1 go 4
}
function distance(const channel:variant):variant;
function distance(const channel:variant; out dist:variant):TEv3InfraSensor;

{
HaxaTble Ha MasKe KHOMKW, MpPW MCMNO/b30BaHUM MEPBOro KaHana;
nobble KOMOMHaUMWM KHOMOK irRU, irRD, irBU wmn irBD

}

function anyButtons():TEv3IRButtons;

function anyButtons(out butt:TEv3IRButtons):TEv3InfraSensor;

{
HaxaTble Ha Masike KHOMKW, NpW MCNONb30BaHUM KaHana oT 1 po 4;
BO3BpawaeT (akKT HaxaTuss O4HON KHOMKW WAN KOMOGMHAUMKW ABYX KHOMOK.
MOXeT aHaIM3MpoBaTbCA KakK 3HaydyeHume Tuna TEV3IRButton,
nmbo Kak uenoe 3HadeHue M3 gmanasoHa oT 0 go 11
3
function buttons(const channel:variant):variant;
function buttons(const channel:variant; out butt:variant):TEv3InfraSensor;
end;

IIpumepsl ucnob30BaHusA MH(ppakpacHoro Aaryuka EV3
{

JemoHcTpauns paboTel MHOpaKpacHOro faT4ymka KM Masika
"Po60oT Ha noBogke" (sns5.pp)

TpeboBaHusa:
[Ba 60nbwnX MOTOpa, NEeBbli NOAK/MOHEH K
nopTy C MEHbWWM HOMEPOM, MpaBblii - K MNOpTy
C 60/blWXM HOMEPOM.
WHPpaKpacHbin gaTumk, MOAK/MYEH K /ilo6oMy NopTy.
WHPpaKpacHbin Masgk Ha MepBOM KaHane.
3
{$mode objfpc}
uses uev3,rubiroSensors, rubiroMotors;
var
Infra:TEv3InfraSensor;
rule:TEv3Rule;
i,d:integer;
begin
ev3Init();
infra:=TEv3InfraSensor.create();
Rule:=TEv3Rule.create();
while true do begin
i:=infra.distance(1);
d:=infra.direct(1);
writeln(i,"' ',d);
if (i<30)or(i=100)or(i<0@) then rule.stop
else rule.run(d*4,10+i/2);
end;
end.

JeMoHCcTpaums uHppakpacHoro gatymka M maska (sns6.pp)
"AUCTaHUNMOHHOE YynpasrieHue"
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TpeboBaHusa:
[JBa 60/bWMX MOTOpa, JEBLIA MOAK/MOUYEH K
NOPTY C MEHbWMM HOMEPOM, Mpasbii - K MNOPTY
C 60/bWUM HOMEPOM.
WHQpaKpacHbIi gaTumK, MOAK/MOYEH K /Il060MY MOPTY.
WHOpaKpacHbIi Massk Ha MepBOM KaHane.
3
{$mode objfpc}
uses uev3d, rubiroSensors, rubiroMotors, rubiroButtons;
var
Infra:TEv3InfraSensor;
LM, RM:TEv3LargeMotor;
s:TEv3IRButtons;
begin
ev3Init();
infra:=TEv3InfraSensor.create();
LM:=TEv3LargeMotor.create();
RM:=TEv3LargeMotor.create();
while true do begin
if ev3buttons.back then break;
s:=infra.anybuttons;
if [irRU,irRD]*s=[] then RM.stop.setSpeed(0);
if [irBU,irBD]*s=[] then LM.stop.setSpeed(0);
if irRU in s then RM.Run(RM.Speed+1);
if irRD in s then RM.Run(RM.Speed-1);
if irBU in s then LM.Run(LM.Speed+1);
if irBD in s then LM.Run(LM.Speed-1);
end;
end.

Knacc TEv3GyroSensor (moaynb rubiroSensors)

Vicnonb30BaHWe [aTYMKa-TMPOCKONa BO3MO)KHO TOJIBKO TIPH €ro TOJK/THUYeHUH WK KaauOpOBKe B
MOMEHT, KOTZla pOOOT HaXOAWUTCS B COCTOSIHUM TOKOsI. B MPOTHMBHOM Cilyyae aHHbIE JaTuMK Oyaer
BO3BpalllaTh HEKOPPEKTHBIE JJaHHbIE.

Onucanue Kinacca TEv3GyroSensor

TEv3GyroSensor=class(TEv3Sensor)

constructor create(port:variant);

constructor create();

// KannbpoBKa rupockona, [AOo/KHa MPOBOAUTCH B COCTOSAHMM MOKOS

function calibrate:TEv3GyroSensor;

// yron noeopoTa B rpagycax

function angle:variant;

function angle(out ang:variant):TEv3GyroSensor;

// CKOpOCTb MnoBopoTa

function speed:variant;

function speed(out sp:variant):TEv3GyroSensor;

// yron HaknoHa B rpagycax

function tiltAngle:variant;

function tiltAngle(out ang:variant):TEv3GyroSensor;

// CKOpPOCTb HaK/OHa

function tiltSpeed:variant;

function tiltSpeed(out sp:variant):TEv3GyroSensor;
end;
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ITpumMepsI UCI10/1b30BaHUA AAaTUMKa-rupockona EV3

{

[JlemoHCcTpauma gaTtumka rupockona (sns4.pp)

Mpu cTapTe nporpaMmmsl poGOT [LO/IKEH HAXOAUTbCS B COCTOSIHAWM MOKOS .
KannbpoBKoOi faTuuKa rupockona QUKCUpyeTcs nepBoHavasbHoe

HanpasneHue poboTa.

Ecnu HanpaeneHve po6oTa M3MeHsieTcsa (HanpuMep - PYYHbIM NepevelieHnem

B LpYyroe MosioXeHue), TO BbxAaB 5-CEKYyHAHWiA

MHTepsBan, pobOT nnaBHO BO3BpalWaeTcsa B UCXOA4HOE MNONOXeHWe

C NOMOlbl BpaleHMs BOKPYF CBOeil ocCHu.

TpeboBaHusa:

[Ba 60/bwMX MOTOpa, NeBbli MOAK/MOYEH K
NopTY C MEHbLWWM HOMEPOM, MpaBblii - K MOPTY
Cc 60/bWUM HOMEPOM.

JlaTunK rupockona, MOAKAKYEH K /o6OMy MOPTY.

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)

Onucanue kiaacca TEv3UltraSensor

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

{

BknwvaeT (1/true) wnm oTknwyaeT (0/false) pexum oxumgaHus
HOBOrO paccTOsiHUA. B 3TOM pexume MNosy4vyeHue pacCcTOsfAHMA [0
npenAaTCcTBMA O/IOKMpPYeT MporpaMMmy A0 Tex Mop, noka OHO He

WU3MEHUTCS MO CpaBHEHWS C MNpegbayuuM 3amepom.

}

function waitMode(yes:variant):TEv3UltraSensor;
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BknwoyaeT (1/true) wnm oTknw4yaeT (0/false) pexvm eAUHUYHOrO
UTeHUda, C MHTepBas/iIoM 3anpocoB He MeHee 300ms. [losie3eH npu
Ha/MYMU HECKOSIbKUX [aTUYMKOB BO M36exaHue rnomex. B Tekyuwei
Bepcun 6ubamnotekn HE PEKOMEHAYETCSl K MCNONb30BaHUK MO MpUYuHe
HecTabunbHOW paboThl ApariBepa

¥

function singleMode(yes:variant):TEv3UltraSensor;

// onpepeneHne nNomex, BO3BpawaeT WCTUHY, €CNu psAAOM APYroi Mewawwuin ceHcop
function noise:variant;
function noise(out yesnoise:variant):TEv3UltraSensor;

// paccTosiHMe A0 NpensaTCTBUA B MUAIUMETpax
function lenMM:variant;
function lenMM(out len:variant):TEv3UltraSensor;

// paccTosfHMe A0 NpensTCTBUA B CaHTUMeTpax
function lenCM:variant;
function lenCM(out len:variant):TEv3UltraSensor;

// paccTosiHMe A0 NpensTCTBMA B MeTpax

function lenM:variant;

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

IIpuMepBbI UCII0/IL30BaHUA YJIBTPAa3BYKOBOr0 JaTunKa paccrosuus EV3
{

JemoHcTpaumsa paboTbl y1bTPa3BYKOBOro gaTyumka paccTosHusa (sns7.pp)
"Po6OT-nyTewecTBEHHUK"

TpeboBaHus:
ABa 60ONblIMX MOTOPa, /EBbLIA MOAK/MOUYEH K
NOPTY C MEHbWMM HOMEPOM, Mpasbli - K MNOPTY
C 60/bWUM HOMEPOM.
YNbTpa3BYKOBOW faTyMK pacCTOSAHMSA, MOAK/MOYEH K /ob6omMy MopTy.
3
{$mode objfpc}
uses uev3, rubiroSensors, rubiroMotors, rubiroButtons;
var u:TEv3UltraSensor;
r:TEv3Rule;
1l: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.
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Knacc TEv3ColorSensor (mogynb rubiroSensors)

Omnucanne xkiacca TEv3ColorSensor

TEv3ColorSensor=class(TEv3Sensor)

constructor create(port:variant);

constructor create();

{

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

¥

function waitMode(yes:variant):TEv3ColorSensor;

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

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

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

function colorRed(out colRed:variant):TEv3ColorSensor;

function colorGreen:variant;

function colorGreen(out colGreen:variant):TEv3ColorSensor;

function colorBlue:variant;

function colorBlue(out colBlue:variant):TEv3ColorSensor;

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

// nonyyeHue APKOCTWU oOcBeleHusa, oT 0 go 100

function ambient:variant;

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

ITpumMepsl UCI10/1b30BaHuA AaTUMKa cBeTa EV3
{

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

TpeboBaHusa:

JaTunK cBeTa, MNOAK/KYEeH K wbomy nopTy.

3

{$mode objfpc}

uses uev3, rubiroSound, rubiroSensors, rubiroButtons;
var

s:TEv3ColorSensor;

r,t:integer;

begin

ev3init();

78



ITpoekT RubiRobot, Bepcus 0.2.5 or 2018-12-18

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

{

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

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

Knacc TEv3TouchSensor (moaynb rubiroSensors)

Onucanue xkiacca TEv3TouchSensor

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

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

// OxmaaHne HaxaTus KHOMKWU
function waitPress:TEv3TouchSensor;

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

function waitClick:TEv3TouchSensor;
end;

ITpuMepsbI UCI10/1b30BaHUA AATUMKA-KHONIKU EV3

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

TpeboBaHus:

JaTunK-KHOMKa, MNOAKAWYEH K nwboMy MopTy.

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

Knacc TNXTTouchSensor (Mmoaynb rubiroSensors)

Onucanue ki1acca TNXTTouchSensor

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

// WCTWHa npu HaxaTol KHOMKe
function pressed:boolean;
function pressed(out yes:boolean):TNXTTouchSensor;

// OxugaHue HaxaTusa KHOMKMKU
function waitPress:TNXTTouchSensor;

// OXxugaHue OTNYCKaHUS KHOMKMK
function waitRelease: TNXTTouchSensor;

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

ITpuMepsl UCI10/1b30BaHUA AAaTUMKA-KHONIKH NXT
{

JemoHcTpaumsa paboThl gaTymka-KHOMKU NXT (SnsNXTT.pp)

TpeboBaHus:
MOAKMOYEHHbIN AaT4YMK-KHONKa NXT
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}

{$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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