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BBeaeHue

[TporpammHuasi Oubsmmoreka RubiRobot mpeaHa3HaueHa /s yrpaBieHuss poboramu Ha Oase
koHTposiepa Lego EV3 (B manbueiiem - EV3), cogep>kut Habop KiaccoB, 00BEKTOB U (DYHKIHIA
JJI1 TOCTyTla KO BCEM IIOJCHCTeMaM KOHTposuiepa. B coctaB Oubmmoreku BxomsaT Oosee 15
Mogysielt, 6osee 30 JeMOHCTPAI[MOHHBIX TIPUMEPOB PAa3HOMN CTEereHU CIAMKHOCTH, OKYMeHTalus,
¢aiiner COPYING.LESSER u COPYING.LESSER.EN c Tekctom nuieH3ur LGPLv3 Ha pycckom
Y aHIIMKCKOM si3bIKax, (haiinel README 1 VERSION.

Appec octosiHHOTO pacrnonokeHus budmorekn RubiRobot B cetnt ViHTepHeT - http://rubirobot.ru/.
B ciyyae HeZOCTYIHOCTH CaiTa MO TeM WM WHBIM MPUYMHAM, TIOC/Ie/IHSIST Bepcusi OUOIMoTeKu
MOXKeT OBbITH TTO/TyUeHa Ha aBTOPCKOM BeO-cTpaHwuIie 110 aapecy http://xdsl.shgpi.edu.ru/.

st ucnonb3oBanus 6nbuoTeku TpebyeTcs 3arpy3ka EV3 ¢ moguduippoBanHoro aucTpubyTrBa
Linux Debian npoekra ev3dev, noctynHoro Ha caiTe http://rubirobot.ru/. AnbTepHaTUBHO, MOYKHO
BOCIIO/Ib30BaTbCsl  OpWUTMHAMBHBIM  AucTpubytiBoM  Linux  Debian  mpoekra  ev3dev
(http://www.ev3dev.org), a 3aTeM CaMOCTOSITEJIbHO YCTaHOBUTb B HeM [0 5 JOIMOJTHUTE/bHbIX
MPOrpaMMHBIX [TaKeTOB M3 IITaTHOTO perio3utapusi Debian u camy 6ubmmoTteky RubiRobot.

[Tporpammuoe obecrieuene Lego EV3 pmocratouHo pasHooOpasHo. K cokaneHuto, IITaTHbIe
pellleHUsi OT KOMMaHUM Lego He TpPUCTIOCOOIeHbl st pa3pabOTKM C/IOKHBIX U 0ObeMHBIX
nporpamm, XoTs, Omarogapsi rpaduuyeckomMy si3bIKy IPOTPAMMHPOBaHMS, MMEIOT HHU3KWN TOpOr
BXOX/IEHUSI ¥ MOTYT HCII0/Ib30BaThCs IIKOJBHUKAMHU U CTYAE€HTaMH BCeX CTyIeHel o0yueHusl.
Ipyrue cpescTBa pa3pabOTKH MpeATIonararoT WCT0/Ib30BaHHe CTOPOHHUX TPOIIMBOK W/WIM TaKUX
13bIKOB ITporpamMmmupoBanusi Kak C, C++, Java, Python u HekoTophIX Apyrux. B To-xe Bpems, B PO
47151 00y4eHHst MPOrpaMMHUPOBAHHIO B OOJBIIMHCTBE IIKOJ MCIIOMb3YIOTCSl Pa3Hble JUaIeKThl si3bIKa
nporpammurpoBanusi Pascal (Delphi, PascalABC, FreePascal u T. n1.). [lo HacTosiljero BpeMeH! He
CYIL[eCTBOBA/IIO CPeACTB pa3paboTku Ha s3bike Pascal pgms EV3, uro 3arpyaHsio npuMeHeHue
IIKOJIbHUKaMA B TIPOrPaMMHPOBaHUM pPOOOTOTeXHWYECKMX CHUCTeM  TIOMy4YeHHBIX Ha YypOKax
MH(POPMaTUKU 3HaHUM M ymMeHUH. CUTyal[Ml0 UCIIpaB/sieT NMPOeKT ev3dev, KOTOpbIN I03BOJISET
3arpykatb Ha EV3 onepaiuonnyto cucremy Linux Debian, B penosuTapusix KOTOpoW uMMeeTcs
komrunaTop FreePascal. Takum o6pa3oM, MOsIBIsieTCST BO3MOXKHOCTb CO37aHUsI 3((eKTHBHOTO
WMHCTpPYMeHTapus [ijis IporpaMMupoBanusi pobotoB EV3 ¢ ucrnonbp30BaHNEM 3TOTO SI3bIKa.

Asrop Oubmuoreku RubiRobot - Cnunkun [I.A. (xdsl@list.ru). Vaes co3manHus OubOMMOTEKU
TIOSIBU/IACh BO BpPEMSsI TIOATOTOBKM IITKOJBHUKOB K POOOTOTEXHUYECKMM COPEBHOBAHUSIM B KOHIIE
2016 - nauane 2017 ropa. Paspabotka Hauanack B ampenie 2017, mepBble pabouve pelleHUs
TIPUXO/IATCS Ha KOHel| Masi - Hadasio utoHs 2017 rogma. B Hauane gmekabpst 2017 rozma Ha caiite
http://rubirobot.ru/ 6e1a ony6/iuKoBaHa mepBasi Myb/iMuHas Bepcust OMOIMOTEKU TIOf, JIUIeH3Uek
LGPLv3.


mailto:xdsl@list.ru
http://rubirobot.ru/
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Pa3spa6oTka 6menmnoteku Rubirobot

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

[opoXXHaa KapTa NO pasBUTUIO UH(PPACTPYKTYPbI OUONINOTEKU

2018-06. IToaroroBuTh AOKYMEHTALMIO IO TIOATOTOBKe SD-KapTel M TOAK/IOYeHHt0 K EV3 co
crnieljuduKom i cefbMol U BocbMol Tiatdopm AltLinux.

*2018-06. [Tpu UCMO/Ib30BaHUM YCTAHOBIIUKA ITPEeyCMOTPETh Pa3MellieHHe CChIOK Ha OMO/THOTEKY
Ha paboueMm cToJjie ¥ B IJIaBHOM MeHio (pettieHo 2018-06. v0.2.3).

*2017-12. Ha ocHoBe mokymeHTaiuu ev3dev pa3paboTaTh pPYyCCKOSI3bIUHYHO JOKYMEHTAIHI0 10
noArotToBke SD-KapThbl, MHCTA/UISALIMY, TTOJKII0UeHUt0, 06HoBneHuto 10, noycTaHoBKe TpebyeMbIx
nakeToB, pycudukauuu. (perero 2018-01. v0.2)

*2017-12. TloAroToBUTb AOKYMEHTALUIO I10 pa3pabotke mporpamMMm Ha EV3 B SSH-ceccum.
(petueno 2018-01. v0.2)

*2017-12. IToArOTOBUTH AOKYMEHTALUIO TI0 KpOCCKOMMUAIMU. (pelieHo 2018-06. v0.2.2)
*2017-12. TotoBUTh U MepuoAnyecku MmybnuKoBatek 00pa3 SD-kapTel ¢ HeobxogumbiM I10 asist
WCTI0/Tb30BaHUs OMbmoTeky rubirobot 1 apxuB 6MOMOTEK /17151 KpOCCKOMITHISLIMU. (periieHo 2018-
06. v0.2.2)

[ opoXHaa KapTa no pasBUTUIO Koga oMGInNoTeKn

*2018-06. Pa3paborarh rpaduueckoe MpUIOKeHHe [JJIsi XOCTOBOTo KomrbioTepa Ha 6aze OC Linux,
¢ ¢dyHkiusaMu yripaBieHus EV3 u aHanu3aropa noptos. (peieHo 2018-06. v0.2.3)

*2018-06. BBecTu BO3MOXHOCTH OTpe/ie/IeHHs] Y)Ke 3alylleHHOro TIPWIoXKeHHsi Ha 0a3se
oubmmoreku RubiRobot ¥ obecrieunTh pa3WuHbIe peakIMM Ha /IaHHBIA (akKT IO BbIOOPY
MpOrpaMMKCTa: WrHODUpPOBaHWe, 3aBepllieHre TeKYIero TMpUIoKeH!s, 3aBeplleHre paHee
3aryI1LeHHOro NpuioyKeHus U T.7. (pereHo 2018-06. v0.2.3)

*2018-02. Pa3paboraTh MeXaHHW3M MPOTrPaMMHOT0 pecTapTa YCTPOUCTB [jisi UCTIPaB/IeHUS] CUTYal[UH
HEeIpaBWILHOTO OMpeZiesieHus1 TUIAa YCTPOKWCTBA WM OTCYTCTBUSI MHULIMAIU3al{MM YCTPOMCTBA MPU
ero ¢usnuyeckoM Hammuru. [IpobsemMa 4acTo BO3HMKAeT Cpasy I0CJie CTapTa CUCTeMbl M KPUTUYHA
JJ1s1 poOOTOTeXHHUUeCKUX copeBHOBaHMH. (perreHo 2018-04. v0.2.1)

Mopyns rubiroSound:

2017-12. Bo3MOXXHOCTb TeHepaLuu ayuo-(haiiios
2017-12. Co3naHue ouyepe iy 3ByKOBBIX 3allpOCOB
2017-12. Topaep>kKa My/IbTUSI3bIYHOCTH

Mopayns rubireScreen:

2017-12. YmenbllieHHe 3aBUcuMocTH oT fcl-image mpu coxpaHeHHMM HeM3MeHHOUW WHTepdercHOM
YacTH.

2017-12. IloppmepkKa HECKOIBKHX IIPU(TOB, BO3MOXXHOCTb YKa3blBaTb MX MeCTOMNOJIOXKEHHEe B
(aiiioBo cucteme.

Mopynu rubiroMotors u rubiroSensors:
*2018-02. OrnpefenieHre ¥ yCTaHOBKa MO3ULIMA MOTOpa B Tpajiycax v B oboporax (peieHo 2018-
06.v0.2.1)
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2018-01. Co3gaHue MpoOCTOro MexaHW3Ma OTK/IIOUeHUsI M BKJIIOUeHUs1 OecriepeOOHOTO pekuma, C
aBTOMAaTHUeCKOM TO/IepKKOi Bcex Crioco00B J0CTyTIa K YCTPOMCTBaM.

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

*2017-12. OnipepiesieHe CBOWMCTB-TIepeMeHHbIX /IJI1 MOTOPOB Y JaTUMKOB, WX CO3/laHhe B MOMEHT
nepBoro oOpaileHusi, aBTOMAaTHUeCKOe YHHUTO)KEHWe TIPM OTK/IIOYeHMH W 10 OKOHYaHUU
nporpammel. Llesb: yripocTuth obpalrieHue K JaTulMKaM-MOTOpaM, Oe3 oObsIB/IeHHs TTepeMeHHBIX U
SIBHOTO CO37laHMsI 00beKTOB. Harprmep - gyro u gyrol - repBblii OAKIFOYEHHBIN THPOCKOII, gyro2 -
BTOpOU U T.[.; gyro[1] - rupockon Ha nepBoOM IOPTY, gyro[2] - rMpockon Ha BTOPOM MOPTY U T. A.;
rule u rulel - pyneBoe ympaBreHve Ha MepBbIX [BYX MOTOpax, rule2 - Ha mociefyooLmMX ABYX
MoTopax, rule[1,4] - pyneBoe yrnpaBieHue Ha IEPBOM U UeTBEPTOM MOTOpax U T. J. (perieHo 2018-
01. v0.2, dyHKIMOHAIBHBINA CIOCO6 AOCTyMa K YCTPOMCTBAM)

OOGHapyXeHHble ONOKN B 6MbNnnoTeke

Mopyib uev3

*2018-06. B Bepcuu 0.2.1 cTano HEBO3MOXKHBIM COOMpaTh TIPOEKThI HerocpeAcTBeHHO Ha EV3 us3-
3a OMMOKM TIPY KOMIWISLMK Monysisi uev3. IlpuuwHa: A7 03BYYKM aBapUHOTO 3aBepIIeHUs
MIpOrpaMMbl MCIO/b30Ba/IMCh THUIIbI JIaHHBIX, KOTOpble MpUCYTCTBYHOT BO FreePascal 3.0.0, HO
oTcyTcTBYIOT BO FreePascal 2.6.4 (pemeno 2018-06, v0.2.2)

Mopaynu uev3Devices, uev3sysfs

*2017-12. YHuuTOXKeHHe OTK/IoUMBIIMXCS ycTpoiicTB B uev3Devices. TEv3DeviceFactory.Refresh
BXO/JJUT B MPOTHUBOPeUMe C Pe)KUMOM OKU/IaHUS TIOBTOPHOTO TojKmoueHus B uev3sysfs. TEv3Data.
[Ipu OTKa3e OT YHUUTOXKEHUs] CTAHOBUTCSI HEBO3MOXKHBIM TOJK/IFOUEHHEe YCTPOUCTBA [IPYroro Tuma
K HCI0/Tb30BaHHOMY paHee mopty. Llyrisadr. (perieHo 2018-01, v0.2, 6ecriepeboitHbIN pesKiM)
Mopaynb rubiroScreen

2017-12. CTimu KUCTH GyHKIMOHUPYIOT HEKOPPEKTHO TIpH Tepexozie Ha freepascal Bepcuu 3.0.2
Mopyab rubiroMotors

*2017-12. [Ons Bcex BUAOB MeTosa RunTime MoTOpoB W py/ieBOro yripaB/ieHusi He paboraer
pesepc. [Ipu 3ajaHum OTpHLaTe/IbHOW CKOPOCTH HarlpaB/IeHHe BpallleHUs] He U3MeHseTCs. (pelleHo
2017-02, v0.1)

HoBoe B TeKyllel Bepcumn 6MbIMoTeKku
Bepcus 0.2.3

2018-06. Ilpu ycTaHOBKe Ha paboueM CToJie WM B IJIABHOM MEHIO DPa3MeIatoTCs  SIPJIBbIKU
rpaduueckoro meHemkepa RubiRobotManager. Tak>ke Ha paboueM CTojie pa3MellaeTcsi CChI/IKa Ha
OCHOBHOI KaTajior 6uboTeKu.

2018-06. Pa3paboran meHemkep RubiRobotManager, Bepcusi 0.1 - rpadyyeckoe npuioKeHUe st
XOCTOBOTO KoMmmbioTepa Ha 0aze OC Linux, ¢ ¢yHkuusmu ynpaeneHus EV3 u aHamm3aTopom
TIOPTOB.
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2018-06. Bsenmenbl Tpu pexxuma crapra RR-mporpammsbl, € BO3MOKHOCTBIO 3aBeplIaTh YrKe
3any1ieHHble RR-riporpammbl U 0OMeHUBATLCSI C HUMM CUTHAJIaMHU.

2018-06. Moaynb moJep>KKu [Aucriiesi rubiroScreen Terepb He TOJK/IHOUAeTCs aBTOMAaTHUeCKU.
OTO MO3BO/SIeT 3HAuUMTeNbHO ([0 2-X pa3) COKpATUTh pa3Mep UCMO/HseMoro cailiia mporpamm,
KOTOpbIe He UCTIOb3YIOT auctied EV3.

Bepcus 0.2.2
2018-06. Pa3paboTaHbl: KOHCOJBHBIM MeHePKep [ yAaJeHHOro yripaeiaeHus EV3, ycTaHOBIIMK
oubmuorekn  RubiRobot w  KpocckommuisTopa, — MOATOTOB/IEHA  /IOKYMEHTALUsS 10

KPOCCKOMIWISILIU.

2018-06. Jobaenensl Ao 10 cueTYMKOB BpallleHHI/000POTOB/TPAlyCOB Ha MOTOP, MO3BOJISIOLIMX
obecrieunBaTh 0)KHU/jaHKe [JOCTY>KEHHsI MOTOPa OTpe/ie/IeHHOM MO3UL{UH.

2018-06. JobaBneHs! ompe/esieHe ¥ yCTaHOBKA MO3ULIMK MOTOPA B rpajlycax v B 000poTax
Bepcus 0.2.1
2018-05. IIpoBeseHa 03By4Ka CTapTa U aBapMMHOIO 3aBepIlleHrs IPOrpaMMBl.

2018-04. Pewiena 3a/1aua MpOrpaMMHOM pPeMHHUIMAIN3aLMH JaTIMKOB ¥ MOTOPOB, KOTOPbIe He ObIIH
TIOJK/TFOUEHbI UJIM HEBEPHO ONpe/iesieHbl ONepaloOHHON CUCTeMoM nipy ctapte EV3.

2018-04. ObecrieueHO aBTOMaTHUeCKOe 3aBepllieHHe paboThl TPOrpaMMbI TIPH  JI/TUTETEHOM
Hakatuu Ha KHONKY BACK EV3.

2018-04. Jnst MoTOpOB 00aB/I€HBI METO/IbI ABYKEHHUS ZI0 aOCOTFOTHOM MTO3ULIHH.
2018-03. JobasneHa noagep>kka ycrporictsa NXT-kHoMIKa.
Bepcus 0.2

2018-01. Ynpasnenue peBepcoMm B knaccax TEv3TachoMotror u TEv3Rule 6bu10 mepeHeceHo w3
public B protected. [IpyunHa: peBepc UCMOMb3yeTCs B OTAeNbHBIX METO/IaX, CBSI3aHHBIX C 3alyCKOM
JBUraresiedl Ha OTpULATe/IbHOW CKOPOCTH, TI0O3TOMY MO/Ib30BaTeIbCKOe U3MeHeHue peBepca MOXKeT
TIPMBECTH K HeaJleKBaTHOMY TOBe/IeHUIO IBUTaTeJIsl.

2018-01. BBesmeH mexaHu3M yripaBieHUsi TaiiMepamu B Knacce TEv3. JlaHHbIA Kacc sIB/sSIeTCs
6a30BbIM, UTO T03BO/ISIeT 0OecmeunThb MoAepKKY 0 10 TaliMepoB KaKJOMy OOBEKTY CHCTEMBI.
[TpousBesieH pedakTOpUHT OUOSMOTEKH C 3aMeHOM BceX [IeMCTBUM, CBSi3aHHBIX B BpeMeHHBIMU
3a/iep’XKaMy, Ha TaiiMepsl TEv3.

2018-01. Pemrena npobnema HeogHo3HauHOCTH B pabote uev3Devices. TEv3DeviceFactory.Refresh.
Tenepr B Metog Refresh mepepaercst nornueckuii napametrp freeLostDevices, o ymomnuaHuto
paBHbiii false. IIpu 3TOM coXpaHsieTCs BO3MOXKHOCTb TPOJO/DKeHUs PaboTbl TPOrpamMMbl TIPU
Neperno/K/II0YeHN (PU3NUeCKMX YCTPOMCTB B Cjlydyae MX (DOPCMaKOPHOTO KpaTKOBPEMEHHOI'O
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OTK/IFOUeHUst (MexaHW3M Toyura HasBaHue "becrepeboiiHbiii pexxum paboter"). HemocTtaTtkom
SIBJISIeTCSI HEBO3MOXXHOCTb BO BpeMsi pabOThl TMpOrpaMMbl KOPPEKTHOTO TepernojK/IioueHust K
OZJHOMY U TOMY->Ke IIOPTYy IPyroro TUIla yCTPOMCTBA.

IIpu nepepaue freeLostDevices=true mosBISeTCS BO3MOXXHOCTb IPOM3BO/BHBIM  00pasoM
TIeperoiK/I0uaTh yCTPOMCTBA, OAHAKO BCe OOBEKTHI, CBSI3aHHbIE C OTK/IFOUEHHBIMH YCTPONCTBaMY,
JO/DKHBI ObITb B 00s3aTesIbHO TIOpSKE Tiepeco3fiaHbl. [IpUMeHsieTCs B CHUTyalUsX, Korja
NIPeAIOo/araloTCsl  MHOTOYMC/IEHHblEe  TOJK/IIOYEHUs-OTK/IIOUeHUsT  Pas3/MyHbIX  (PU3MUeCKUX
yCTPOMCTB, HarlpuMep, B MPUIOXKEeHHH portview 13 mpruMepoB OHUOIMOTEKH.

2018-01. PemreHa 3ajjaua J0CTyrna K 00bEKTaM [aTUMKOB, MOTOPOB M PY/JI€BOMY YIpaB/ieHUIO 0e3
00BsIB/IEHNST COOTBETCTBYIOILUX IT€PEMEHHBIX, C aBTOMAaTUUYeCKUM CO3/laHHeM TpeOyeMbIX 00bEeKTOB
U YHUUTOKEHHEM WX B KOHI[e paboThl TporpaMMmbl. [IOCTyINl peaiu30BaH B BHZE BbI30Ba
COOTBETCTBYIOIIMX (yHKUWNA. Haripumep, /s I1BETOBbIX [JAaTUUKOB OIpeesieHbl  (QyHKIUU
ev3Color, ev3Colorl, ev3Color2, ev3Color3, ev3Color4. MexaHusM TIOJlydls Ha3BaHUe
"®YHKIMOHABHBIN CII0CO0 J0CTyTa K yCTpoicTBaM"

2018-01. PyneBoe ympaBieHue (GyHKI[MOHUPYET KaK Ha OOMBIINX, TaK U HA CpeJHUX MoTopax. [list
yKasaHWss THIa MOTOpa cjeflyeT IlepefiaTb B KOHCTPYKTOP COOTBeTCTByHOLuM Kiacc. [lo
yMosuaHuto, 0e3 Tiepefjaud Kjacca B KOHCTPYKTOp, Py/ieBoe yrpaBiieHHe (YHKIMOHMPYeT Ha
O0JIBIINX MOTOpaX.
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NMoarotroBka K nporpammupoBaHuto EV3

[TporpammupoBanue koHTposiepa EV3 c ucnonb3oBanuem bubnroreku RubiRobot nogpasymeBaeT
pa3paboTKy mporpaMMm Ha si3bike FreePascal ¢ mopgkaroueHHMeM COOTBETCTBYIOIIMX MOZAY/ei
OuOMIMOTeKN, KOMIW/ISLIMEN U 3alyCKOM TOTyYeHHBIX HCIIOHSEMbBIX HerocpeicTBeHHO Ha EV3.
YroObl OTIMUUTE TaKWe TPOTPaMMbI OT JIFOOBIX Apyrux, OyzeM B janbHeiIieM o003HauaTb WX
TepMrHOM "RR-nporpammser”.

Onsi co3panmss Ha EV3 RR-mporpamMm motpebyercsi microSD-kapta ¢ auctpubytriBom Debian
Linux npoekra ev3dev (http://www.ev3dev.org/) u 3arpy3ka EV3 c noarorosneHHo#l KapTel. s
YCKODEHUsI MOJTrOTOBKM K MPOTrPaMMUPOBAHUIO, MOXKET ObITh MCIO/Ib30BaH MOAWUGMHUIIMPOBAHHBIN
obpa3 microSD Ha 6a3e ev3dev, ¢ 0OHOB/IEHHBIM MPOrPaMMHBIM ObecrieueHreM, pyCU(UKaleH,
ycraHoB/ieHHbIM FreePascal u pgonosnuutensHbiM [10, HacTpoeHHON U TIOATOTOBIEHHOW K
3KcIutyaraumu  6ubmorekoit  Rubirobot. O6pa3  goctymen gy 3arpy3kd 1O afipecy

http://rubirobot.ru/files/img/ev3dev-rubirobot.img.bz2. TIpouecc ero 3arpy3ku Ha microSD Huyem
He OTVINYaeTCsl OT OMMCAHHOTO B JOKYMEHTALMH /Il OpPUTMHAIBHOTO obpasa.

HocratouHo moApoOHas JOKYMeHTal[|sl Ha aHIJIMHACKOM sI3bIKe MMEeeTCsl Ha caiiTe TipoekTa ev3dev
no agpecaM http://www.ev3dev.org/docs/getting-started/ u http://www.ev3dev.org/docs/tutorials/.
Ha pycckom s3pike 1o agpecy http://www.proghouse.ru/article-box/107-ev3dev  foctymnHa
TolIaroBasi MHCTPYKLMS IOATOTOBKY SD-KapThl U nojk/toueHnst K EV3 13 onepaiioHHOM CUCTeMbI
Windows 7. EciM mo KakuMM-TO NMpUUMHAM CaT www.proghouse.ru He/jOCTyTeH, KOIMHUSI CTaTbU
HaXOAUTCSI B Habope JoKyMeHTal[uu 6ubmoreku B daiiie ev3dev.install.pdf.

Ecm ucnonb3yercs MoguduiiMpoBaHHbli 06pa3 microSD mpoekta Rubirobot, To ganbHeiiiie
JeliCTBUSL B TeKyIl|eM raparpade MOXKHO TPOMyCTUTh. EC/IN MCMomb3yeTcss opyurvHaabHbI 00pa3
microSD ripoekTa ev3dev, TO TocC/e BBITIOJHEHHUSI BCEX TMOATOTOBUTE/NBHBIX paboT peKOMeHAyeTCs
npoBectd obOHOBneHue I10, pycudukarmio ¥ /I0yCTaHOBKY HEKOTOpBIX MakeToB. /st 3TOrO,
TIOAK/TIOUUBLINCH B ssh-ceccuu kK EV3, cnefiyeT BBITIOMHUTE CllelytOIIKi HAO0p KOMaH/;:

1. O6HOB/EeHKe CITHCKa pero3uTapyueB
sudo apt-get update

2. O6HoBnenue ycraHoBiaeHHoro I1O. TIporjecc MoXeT oOKa3aTbCs AOCTATOYHO [JIATETbHBIM
(HECKONTBKO YacoB), TO3TOMY cCjiefiyeT 00OeCreunTb Ha 3TOT TIEPHUOJ [OCTATOUHYH 3apsifiKy

aKKyMYyJIsITOPa, 1100 noAK/ItounTh EV3 K aekTpoceTi.
sudo apt-get upgrade

3. YcTaHOBKa MOA/eP)KKY HalJMOHA/IBHBIX $13bIKOB, (haitioBoro MeHempkepa Midnight Commander u
Habopa mpudToB dejavu, oH K3 KOTOPBIX HCTONb3yeTcs 6ubnuorekoidi Rubirobot anst BbIBozA

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

4. Co3zaHre B JOMaIlIHEM KaTajiore rojb30BaTesis ToKarasora bin. Pa3meriieHre B 3ToM KaTajore
WCTIONTHSAEMBIX (haliioB TTO3BOJIUT 3aIlyCKaTh UX B Aa/bHelIneM 6e3 yKa3aHus IMyTH, KaK OObIUHBIE

KOMaH/[bI KOHCOJIH.
mkdir ~/bin


http://www.proghouse.ru/
http://www.proghouse.ru/article-box/107-ev3dev
http://www.ev3dev.org/docs/tutorials/
http://www.ev3dev.org/docs/getting-started/
http://rubirobot.ru/files/img/ev3dev-rubirobot.img.bz2
http://www.ev3dev.org/
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5. OG0ecrieueHre TIOAJEP)KKA PyCCKOro si3plka. Ilocime  3amycka KOMaHbl — OTKPOETCS
riceBofiorpaduueckoe OKHo, rae cieayeT BeioOpars ru_RU.UTF-8 nokanbio mo ymosmuanuto. [Tocme

3TOr0 peKOMeH/lyeTcsi repe3arpy3utb EV3, uToObl Bce M3MeHeHHs BCTYIIU/IA B CUJTY.
sudo dpkg-reconfigure locales
sudo reboot

6. Eciu kommuisitusi RR-miporpamMm  nipejinionaraetrcss Ha 6/10ke, TO CefyeT TakKe yCTaHOBUTH
nakeTs! fpc u gee. YcraHOBKa JyvTesibHasi (HECKO/IBKO 4acoB), T. K. FreePascal Tpebyet 6osbioro
KosnyecTBa jornonHuTensHoro [10. TTostomy crefiyeT obecreunTs Ha STOT MEpPUO, JOCTaTOUHYIO

3apsaKy aKKyMyJisiTopa, oo nogkmounts EV3 K anekrpoceTy.
sudo apt-get install fpc gcc

PeXxumbl nporpammupoBaHusa EV3

Pa3pabotka RR-niporpaMm BO3MO)KHA B /IByX PEXKUMaX:

1) Pa3paboTka ¥ KOMIW/ISILUSL TIPOTpaMMbl HemocpeacTBeHHO Ha 0oke EV3 B SSH-ceccum.
[aHHBIA BapHaHT [JOCTAaTOUYHO TIPOCTO peanu3yeTcs, HO obiaziaeT psiZioM HeJOCTAaTKOB, OAHUM W3
KOTOPBIX SBJ/ISIETCS HEBBICOKAsi CKOPOCTb KOMIW/ISLMM TpOrpaMMbl (OT 5 CeKyHJ Y BbIlle) U
HEBO3MOKHOCTb MCITI0/Tb30BaHUsI Ha Ooke rpaduueckux cpeictsB pa3pabotku (Geany, Lazarus u
T.m). HeMHOro yckopuTh Tmpoliecc pa3pabOTKM IOMOXKeT TIOArOTOBKA TeKCTa TMpOrpaMMbl Ha
X0CTOBOM KOMITbIOTepe (B JasnbHelilieM Oy#neM Tak Ha3blBaTh TePCOHATbHBIA KOMITBIOTED, K
KOTOpPOMY NOAK/It0YeH KoHTposiep EV3), c mocieayroiym rnepeHoCOM U Kommussituel ee Ha EV3.

2) Pa3paboTka ¥ KOMITU/SILMS —TIPOrpaMMbl  Ha XOCTOBOM KOMITbIOTEpE  CpeACTBaMH
KPOCCKOMIUJISILUM C TIOC/IeYIOLUM KOTTMPOBAaHKEM TIOTy4eHHOT0 UcroHsiemoro ¢aiiia Ha EV3.
[aHHBIA BapuaHT peanu3yeTcs ropasfio CI0)KHee IMepBOro, OfHAKO IOC/e MepBUUHONM HAaCTPONKU
TI03BOJISIET BO MHOTO Pa3 yBeJUUUTh CKOPOCTb KOMITUJISILIUM TTPOTPaMMBI.

Cnemyer OTMeTHTh, uTO CKopocTh paspaborku HE BJ/IMSIET Ha CKOpPOCTb BBITIOJTHEHUS
TIPOTPaMMbI, TIO3TOMY HCIIO/IHSIEMbBIHA (a1 OyeT OJUHAKOBO XOpOIo paboTaTh Ha OJioKe BHe
3aBHCUMOCTH OT CII0co0a ero rmoyiyueHus.

NMoproTtoBKa K nporpammupoBaHuio Ha 6noke EV3 B SSH-
ceccuu

[TporpammupoBaTh poboTa C MOMOIIBI0 OHUOMMOTEKM MOXHO HerocpeAcTBeHHO Ha EV3, B ssh-
Ceccuu, C WCI0/Ib30BaHWeM TH000r0 TEKCTOBOTO pefiakTopa (Hampumep - pefakropa (aiioBoro
MeHempkepa Midnight Commander, B pganbHeliinieM - mc) U Kommuastopa freepascal. Takum
obpa3oM, Ha XOCTOBOM KOMIIbIOTEpE U3 JOMOJHUTEIBHOTO IPOTPaMMHOTO 0becreyeHust
notpebyeTcss yCTaHOBUTH TOMbKO ssh-kmmeHT. B mobom auctpubytriBe OC Linux ssh-kmueHT
ycTaHoB/eH 10 ymomuaHuto, A1 OC  Windows peKkoMmeHJyeTCsi HWCIIONb30BaTh — putty
(http://www.putty.org/). HegoctaTkoM Takoro Tmnojxoja SB/SETCS HeBbICOKasi CKOPOCTh
KOMIOWIALMY, OT 5 CeKyH[, AJid MpOCTeMmmx mnporpamm, A0 1 munHyTthl Ay RR-nporpamm c
WCTI0/Ib30BaHUEM BCeX BO3MOXKHOCTel OUOIMOTeKH.

Ecm ucnonb3yercs MoauduiMpoBaHHBIM 00pa3 microSD mpoekra RubiRobot v akTyanbHas
Bepcusi OMOTMOTEKH, TO TIOCTIEAYIOIIHe OTepaldy 10 YCTAaHOBKe M HACTPOMKe OMOIMOTEKU MOXKHO
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nportyctuTthb. [IpesnonaraeTcs, 4Tto AanbHeuie AelicTBUs OyayT mMpousBoAuTcs B ssh-ceccuy Ha
EV3, koropas 6bi71a oTKpbITa ¢ nomoinbio putty B OC Windows wnu wratHoro ssh-kimuenta B OC
Linux:

1. [lns BeINO/MHEHUs (PaliIOBBIX Omepanidi U TOJATOTOBKM TeKCTa MpPOrpaMMbl peKOMeH[yeTcs
WCI0/Ib30BaTh (paiinioBbili MeHemkep Midnight Commander (3amyck - KomaHza mc). /s
KOMIOWISILIMM TIPOrpaMMbl M BBITNOJIHEHUST HEKOTOPBIX JPYTUX oOmepanuil ciefyeT INPUMEeHSTh
mTaTHyt0 kKoHcosb Linux. Ilpu 3amyilieHHOM mMC BpeMeHHbIH BBIXOZ, B KOHCO/b peau3yeTcs
kombuHarmeld knaBum "Ctrl-o". [ToBTOpHOE Ha)kaTwie Toii-Ke koMOuHary BepHeT B Midnight
Commander.

daitnoBeiii MeHemkep Mindnight Commander nogzep>xviBaeT BCTPOEHHBINM U OIMH W3 BHELLIHUX
TEKCTOBBIX PeJaKTOPOB. PekoMeH/yeTcsi BbIOpaTh BCTPOEHHbIN TEKCTOBBIN peJakTop (eciu OH He
BbIOpaH 1O  yMonuaHuio).  [nas 3TOro MOXKHO — MCIIOAB30BaTb  MEHH  INC:
"Hacrporiku/Kongurypauys/IIpoure HacTpoWku/BceTpoeHHbld pefaktop”. Ecim mo  KakuM-TO
NpUYMHaM BCTPOEHHBIM pelakTOp He yCTpauBaeT, TO C/eJyeT OTK/IIOUWUTb YyKa3aHHbINA 3/1eMeHT
KOH(QUTypaLuy ¥ BEIOPATh BHEIIHUIA PelakTop KOMaHZo#H select-editor.

2. [lns Hayasa paboTel C OGUOMMOTEKOM crefyeT TiepeldTH B [JOMAIIHUM Karajor (Harpumep,
KoMaHZio cd) ¥ 3arpy3uTb ee TOC/e[HIO0 BepCUI0 C caiiTa http:/rubirobot.ru/, Haripumep -
ciefiyrolieil KoMaHoM:

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

Ecsu rubirobot.ru mo kakuM-m1bo TIpUYMHAM HeJOCTYTIeH, MOC/IeHsIs BepCcusi OUOIMOTeKH MOXKeT
ObITH 3arpy>keHa c ajpeca http://xdsl.shgpi.edu.ru/web/_/img/RubiRobotLib.tar.gz

PasapxuBupoBaTh No/y4YeHHbIN (a1 MO)XHO KOMaH/0M:
tar -xf RubiRobotLib.tar.gz

B pesynbrare B lOMalllHEM Karajiore Iojb30Baresisi OygeT co3gad nozkarasor RubiRobotLib co
BCeMHM KOMITOHeHTamMu Oubsivorekd. B Tekyieili Bepcud OWUOMMOTEKM 3TO Karajor umits c
ucxofHeiMU  (balimamMu  OuO/MMoOTeKH, Karajor examples ¢ Tipumepamu, Karanor docs C
JOKyMeHTaLue, karasor linux/ev3 c nosne3nsiMu (aiinamu KOHQUTypaLyi U CKpUIITaMu, KOTOpble
PEeKOMeHZyeTCsl CKOMMPOBaTh B JOMAIIHUM Karasor pobora u Karasor linux/hest ananornuxoii
CTPYKTYPBbI, KOTOPBIH NpeJjHa3HauyeH /Jisi XOCTOBOTO KoMITbloTepa Ha 6a3e OC Linux.

3. anee cnenyeT co3/aTh I0/b30BaTe/bCKUl aiin KoH@urypaiuu FreePascal B gomaiiHem
KaTajiore Io0Jib30BaTesiss C yKa3aHWeM IOJK/IF0UeHUs] OCHOBHOTO KOHGUTypalMoHHOro (aiiia u
Mmopyneit 6ubmuorekn RubiRobot, wucnonb3oBaHMeM ONTUMU3ALMOHHON KOMITOHOBKU /ISt
YMeHBbIIIeHHs1 pa3Mepa HcronHseMoro (akna. VYka3aHHbld (aiin  HasbiBaetcs .fpc.cfg u
TIPUCYTCTBYeT B KaTasore linux/ev3/home/robot/ 6ubnoreku. PekomeH/1yeTcsi ero CKOMMpPOBaTh B
JIOMAIITHUM KaTasior MoIb30Baresisl.

Cucrema nogrorosrieHa K paspaborke I10. [Ins mpoBepku ee paboToCIIoCOOHOCTH peKOMEeH/yeTCs
TIepeTH B KaTajor MPUMEPOB U CKOMITWJIMPOBaTh OAWH W3 HUX, HallpUMep, aHa/M3aTop MOPTOB

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

[MepBasi koMrunsALMsl OyfeT AoCTaToyHo JuTenbHOM (mpumepHo 90 cekyHA), Tak Kak TpeOyeT
TIepEeKOMII/ISIIIUM BCel OubmmoTeku. TIpofio/mKUTeNnbHOCTE TIOCeYIOIUX KOMITUISLUN OyaeT B
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pasbl MeHbl1Ie. [TonmyueHHBIN WCTIOHSEMBIN (aiin portview ciefyeT 3amyckars ¢ 61o0ka EV3 uepes
snemeHT MeHIO "File Browser" nporpammesl yripaBiaeHust 6;okoMm brickman (Brick Manager).

IIis cOOCTBEHHBIX TIPOEKTOB PEKOMEHYeTCsl CO37laTh OT/e/IbHBbIM TIOAKATa/ior B JJOMAllHEM
Katajiore Tionb3oBarensi. [losnydeHHble  uWcrmonHsiemble  ¢aiiibl  MOXHO — 3alyCKaThb  Kak
HerlocpecTBeHHO ¢ Oro0ka EV3 uepe3 brickman (snement menio "File Browser"), Tak u B ssh-
CeCCHH.

[Tpu 3amycke mporpamMm c 6yioka uepe3 smemeHT MeHio "File Browser" ciefyeT MOMHHTB, YTO
WCII0/Th3yeMble TeKCTOBbIe IPUGTHI 71 AUCTIIes: 010Ka He TIOAJeP>KUBAIOT PYCCKUH SI3bIK, TI03TOMY
JJ1 BbIBOZA C TIOMOILBIO TpoLeAyp write M writeln pekoMmeHzyeTCs WCIONb30BaTh JIATUHULLY.
[Mopaeprkka pyccKoro si3bika Ha avcriee EV3 obecrieurBaetcsi 00beKToM ev3screen OMOIHOTEKH.
[Tpy HeoOXOAMMOCTH [JOCPOUHO 3aBEPIINThL BBINIOJHEHHE MPOTrPaMMBbI C/lelyeT HeCKOIbKO CEeKyH[,
»Katb Ha KHOTIKY BACK.

[Ipu 3amycke nporpaMMm B ssh-ceccum pycCKMM $3bIK KOHCOJIM TIOJTHOCTBIO MO/ €pXKUBAETCs,
OZIHaKO CjieZlyeT TIOMHHUTb, YTO Ha)kKaTHe KHOTIOK Ha 0/I0Ke He TO/IBKO MepeiaeTcsi B IPOrpamMmy, HO U
3a/IefiCTByeT COOTBETCTByIOIIME (DYHKIMM B TpOrpaMMme yripaBieHus O1okoMm. Hampumep, eciu
3anycTuTh B ssh-ceccun RR-mporpammy, kotopasi motpeGyeT OT I0/b30BaTesIs 10C/Ie/[0BaTeIbHOTO
Hakatuss Ha EV3 kHonok BACK u CENTER, To 3TO CKOpee Bcero mpuBefieT K BBIK/IFHOUEHUIO
6noka. Jlemo B ToMm, uto Hakathe KHONKu BACK, mpu HaxoxeHWM B TIaBHOM MeHIO brickman,
TIPUBOZMUT K BBIBOZIY MEHIO Tlepe3arpys3kH, a rnocnefyoiee Haxxarve kHonku CENTER 3azerictByeT
snemeHT MeHt0 "Power Off". [TosTomMy criefyeT oueHb akKypaTHO B3aUMO/eHCTBOBaTh B ssh-ceccuu
C TIporpaMMaMH, KOTOpble 00pabaThIBalOT KHOTIKM OJ10Ka, He 0Ty CKasi MOJ00HBIX KOJUTU3HM.

[Ipy HeoOXOAWMOCTH [OCPOUHO 3aBEpIINTH BBIMOJHEHHWE MPOrpaMMbl CJlelyeT HCI0Ib30BaTh
koM6uHarmto Knapwui Ctrl-C.

B 1jesisix ympoimeHus 3arycka Iporpamm ¢ 0710Ka, peKOMeH/IyeTCsT KOTIMPOBaTh CKOMITU/TUPOBAaHHbIE
UCTo/HsieMble (aiiyibl MporpaMM HeNoCpe[CTBEHHO B JOMAllHMM KaTasor. [/ 3TOro CIy>kKuT
ckpunt fpccp, KOTOpbIM HaxoAuTcs B Katajore linux/ev3/home/robot/bin/  6ubmuoTeku.
PekoMeH/lyeTCsl CKOTIMPOBATh €ro B KaTasor bin gomamiHero karasora po6ora. CKpUnT yganser
1[e/IeBOM HCIIO/IHSIeMBbIM (aiisl, 3aTeM KOMIOWIMPYeT IepeJjaHHbld (aill mporpaMMbl U TpU
OTCYTCTBUH OIIMOOK - KOTMPYeT TOMyYeHHbI WCTIO/HSAeMblid (aiin B JoMalHui Katanor. Takum
oOpa3oM, TIpH BO3HUKHOBEHHH OIIMOOK KOMMW/ISILIH, UCTIOMHSIEeMBbIN (aiin OyeT rapaHTUPOBaHHO
OTCYTCTBOBaTb B JIOMAIllHEM Karasiore 1osib3oBaTesiss. COOTBETCTBEHHO, MPU OTCYTCTBUM OLIMOOK
KOMITUJTSILIAM, VCTIOHSIeMBIN (haiiy OyzeT rapaHTUPOBAHHO MPHUCYTCTBOBAaTh B ZIOMAIlIHEM KaTajiore
TI0/Ib30BaTeJIsl.

MopgrotoBKa K nporpamMmmmpoBaHuIo C NCNOJIb3OBaHUEM
cpeancTB KpocckoMmnunauunn.

Ecmv Ha xoctoBom KommbroTepe wucnosb3dyercsi OC Linux, pekoMeHAyeTCd NPUMEHSATh
KPOCCKOMITW/ISILIUIO TIpY TIporpaMmMupoBaHuud EV3. DTo pe3Ko MOBBICUT CKOPOCTb Pa3pabOTKU U
CcHU3UT Harpy3Ky Ha EV3. [Ipu TakoM roaxoze Hammuue 6ubmuoreku RubiRobot Ha EV3 sBinsieTcst
HeoOsI3aTe/lbHBIM, [JOCTaTOYHO WMETh [aHHYI OHOIMOTEKY M KPOCCKOMITUISTOP Ha XOCTOBOM
KOMTIbIOTepe, a Ha EV3 OyyT XpaHUTBCS U 3aMyCKaThCs TOJILKO UCTIO/IHSIeMblie (haiisibl.
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Hauvnas c¢ Bepcum 0.2.2 6ubmoreky RubiRobot coBMecTHO € KpPOCCKOMIWISATOPOM U
CONMYTCTBYIOLIUMHM  yTWINTAMHM  MOXXHO  yCTaHOBUTb HAa  XOCTOBbIM  KOMIIBIOTED B
aBTOMAaTU3MPOBAHHOM pekuMme. JlaHHbIM nakeT mporpamMm HaseiBaeTcsi RubiRobotCross v goctynen
B BHJle CaMOpaclakOoBbIBarolLlerocsi apxupa. YcraHoBLMK RubiRobotCross mnpespHa3sHaueH s
BbIMONIHeHUss Ha ceabmol  (http:/ftp.altlinux.org/pub/distributions/ALTLinux/p7/) “ BoCbMOM
(http://ftp.altlinux.org/pub/distributions/ALTLinux/p8/) myiaTdopmax oreparjioHHOM cucTteMbl ALT
Linux. KoHkpeTHblli JucTpuOyTHWB TM/IaTOpPMbl 3HAUeHHS He HMeeT, YCTAHOBILHUK IPeAJIOKUAT
3arpy3uTh Bce HeoOXoquMble TlakeTbl. OCHOBHasl pyuuMHa Bbibopa ALT Linux: aBTOp MCMO/B3yeT
ero B CBOell TIOBceJHeBHOW paboTe. B fanbHelemM miaHUpyeTcsi 00eCIeunTh TakKe MO/AePKKY
pa3nnuHbiX Bepcuii Debian Linux, nipexxze Bcero Jessie u Stretch.

AKTyanbHas BepcUst RubiRobotCross HaXO[UTCs o azpecy
http://rubirobot.ru/files/img/setupRubiRobot.tgz. [daHHBIA apxXWB [OCTaTOUHO 3arpy3uTb U
pacriakoBath JO0BIM apXWUBAaTOPOM. EJMHCTBEHHBIN HCMO/MHSIEMbIA (aiil B apXuBe HOCHUT UMS
setupRubiRobot.Bepcusi-garacbopku.run. Harmpumep, asst Bepcun 0.2.2, cobpanHoii 11 mtons 2018
rojja, UCMOMHsIeMbIN ¢aiil ycTaHoBIIMKa OyzneT Ha3biBaThCsl setupRubiRobot.0.2.2-20180611.run.
YcraHOBKa TMpPOM3BOAUTCS B TepMMHajde, OJHAKO 3alyCK YCTAHOBIMKA BO3MOXKEH Kak
KOHCOJbHBIMM, TaK M rpaduuecKUMd Cpe/iCcTBaMM. B mocinegHeM ciydae yCTaHOBIIMK
CaMOCTOSITE/TBHO 3aITyCTUT TpadryecKuii TepMUHA U TIPOZIO/DKUT B HEM PaboTy.

Iyt mostHOM ycTaHOBKU MoTpeOyeTcsi He MeHee 700 MerabaiiT BO BpeMeHHOM KaTajiore W Mopsiika
350 merabaiiT B 1iefleBOM MecCTOMNONOKeHUH. [IpakThyeckd Bech 00BEM CKJIaJbIBaeTCS U3
kpoccobubmiorek EV3 u kpocckommunisitopa FreePascal. Kpoccoubnvorekn BktouarOoT B cebst
6osee 2000 cucTeMHBIX (aiioB, ckornupoBaHHBIX ¢ EV3. Takoit Habop KpoccOubmmoTek
M30BbITOYEH /I/1s1 CO3/jaHusI TIOZIaB/ISIOIIero OOMBIIMHCTBA TIPOEKTOB M Ha TEKYIIUH IeHb MOXKeT ObITh
YMEeHbLIEH [0 HEeCKOJbKUX [JeCATKOB (aiioB. B To-e BpeMsi, He CYIeCTBYeT HHUKAKUX
OrpaHMYeHMI Ha UCII0/Ib30BaHHe CUCTEMHBIX BO3MOXKHOCTel EV3, uTo He 1o3Bo/sieT npe/cKasarTh,
Kakre M3 KpoccOubmuoTek MoryT mnoTpeboBathcss B Oyaymiem. IlosTomy mpezsjaraeTcs He
OrpaHA4MBaTh 6e3 0CTPOI HeOOXOAMMOCTH COCTaB KPOCCOMOMIOTEK.

YcTaHOBKa TPOM3BOJUTCS TIOZ, TIpaBaMu OOBIYHOTO TI0/Ib30BaTesisi U He H3MeHseT CHCTeMHbIe
(arinbl. VckmroueHWe COCTaB/sieT YCTAaHOBKA HECKO/IBKO TMaKeTOB M3 IUTAaTHOIO pero3uTapusl.
Hacrtpoliika KoHGUrypaloHHbIX (DaiiJioB MPOW3BOAWUTCS [/l TeKYLero Io/b3oBaTess, Apyrue
TI0/Tb30BATe/H JOCTYTIa K OMO/IMOTeKe, yTUIUTaM U KPOCCKOMITU/ISITOPY UMETh He OyayT.

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

JTanel yCTAaHOBKH:

. YcraHoBKa naketoB sshpass, binutils-arm-linux-gnu u lazarus

. BBozy nMeHU Kartasiora /il pa3MellleHus pe3y/ibTaTa yCTaHOBKHU.

. YcTaHOBKa KOHCOJIBHOTO U rpauyeckoro MeHezixkepo RubiRobot.
. Hacrpoiika gocryna Kk EV3 no ssh.

. Opranusauys 6ecriaposibHOro gocryna Kk EV3.

. Co3panue KpoCCKOMITUJIATOPA.

. Koruposanue 6n6morekn RubiRobot B 11e1eBoe MecToronoxeHue.
. Kommunsiust 6ubnmoteku RubiRobot 1 Bcex nprmepos.

ONOOUT A WN -
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Pe3y/ibTar yCTaHOBKHU:

[Taketr RubiRobotCross npu ycTaHOBKe pa3melllaeT CBOe CO/IeP’KMMOE B OTZe/IbHOM MOZKarasaore
JIOMaIIHero Karasora rnosib3oBaress (UCK/II0UeHUs - cM. Hke). [Io ymonuaHuto nojkaraaor HOCUT
ums maketa (RubiRobotCross) 1 0603HauaeTcst Kak "0CHOBHOM Karasor" rmakerta.

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

2. Bepcuu nporpaMMHBIX NIPOAYKTOB Iaketra: VERSION

3. TekcCT /IMLeH3MOHHOTr 0 corvialieHus Ha pycckoM si3bike: COPYING.LESSER

4. TekCT MULIEH3UOHHOTO corviameHus: Ha aHrUUCcKoM s3bike: COPYING.LESSER.EN
5. [lokymeHTanus: rubiro.manual.archive.pdf

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

1. TIporpammHas 6ubnuoreka RubiRobot, katamor RubiRobotLib/

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

3. Kpoccoubnmoreku Debian Linux npoekra ev3dev, karanor crosslibs/

4. Kpocckomnunsitop FreePascal, karanor fpc/. KpocckoMmunaTtop OTCyTCTByeT B apXuvBe
ycraHoBL[uKa. OH MPUCYTCTBYET TOJBKO B Pe3y/IbTHPYIOLeM KaTajore Ha XOCTOBOM KOMITbIOTepe U
CO3/,aeTcsl B MpoLjecce YCTaHOBKU M3 UCXOAHOro Koja Kommuastopa FreePascal, kotopslii focTyneH
B pentosutapyuu OC Linux xocToBoro kKomrbtotepa. JlaHHbIN 3Tar YCTAHOBKY - CaMblil AJTUTeTbHbIN
(zo 10 muHyT) M TpebyeT Kak MUHMMYM 1 rurabaiiT orepaTMBHOM MaMsITH XOCTOBOTO KOMIIbIOTEPA,
MHaye pe3y/ibTaT He MOXKeT ObITb TapaHTHPOBaH.

Bo Bpemsi ycraHoBku RubiRobotCross pa3smelijaer HekoTopble (aiinibl B [OMalllHeM KaTajore
TeKYILero Mo/b30BaTeJis, HO 3a MpeJje/laMi OCHOBHOIO KaTasiora, a UMeHHO:

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

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

3. Konguryparrionssle (aiiibl KOHCOIBHOTO MeHepkepa ~/.ssh/ev3ip, ~/.ssh/ev3pass u 1.1,
4. Ccblnka Ha KpocckomnuaTop FreePascal, ¢aiin ~/bin/ppcarm

5. Slpneiku Tpadriyeckoro MeHepKepa Ha paboueM CTosie U B IJITABHOM MEHIO

6. Ccblika Ha ocHOBHOM KaTasior RubiRobotCross Ha pabouem cTtosie

JocTyn K ucxogHoMy Koy ycraHoBika RubiRobotCross:

YCTaHOBIMK CO37IaH TIPY TIOMOIIM yTUAuThl makeself, 4To mo3BossieT MITaTHBIMU CPeACTBaMHU
BBITTOJIHUTH €ro pa3apxuBaliyio 0e3 3arycka CKpHUITa YCTAaHOBKH U 0e3 TMOC/eyIoL[ero yaneHus
BpPEeMEeHHbIX (Paii/ioB.

Haripumep:

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

Takoli 3amycK pacrakyeT apxvB YCTaHOBIIMKa B Karajor RubiRobot pgomarinero xaranora
T10/1b30BaTeJIs, YTO MO3BOJIUT MOYUUThb MPSIMOM OCTYM K (haiisiaM apxuBa U CKpUITY YCTaHOBKHU.
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MeHepxepbl 6MGnnotTekn RubiRobot

B cocraB Oubmiorekn RubiRobot BXOAAT KOHCO/MBHBIM M Tpaguuecknii MeHemKepbl. OTO
BCIIOMOraTesibHble TpOrpaMMHble MPOAYKThI, Ipe/JHa3HaueHHble [/ (YHKLHMOHUPDOBAaHUS Ha
XOCTOBOM KOMIIBIOTEpE C OrepaljMoHHOM cuctemMor Linux. MeHepkepbl MO3BOJISIIOT YIPOCTUTh U
YCKOpPUThL Tiporjecc pa3pabotku mnporpamm s EV3, 0cBoO0XKAAlOT OT MHOTHMX PYTHHHBIX
oriepaLyi.

KOHCONbHbI MeHepxep

B cocraB 6ubmiorekn RubiRobot BxoauT KoHCONMBHBIN MeHemKkep-yTUanuTa ev3. Oto bash-ckpurr,
KOTODBII BO BpeMsl yCTaHOBKU OMO/IMOTeKM COBMECTHO HeCKOJIbKUMH BCTIOMOTaTe/IbHbIMU (haiiyiaMmu
KomupyeTcsi B Karasor ~/bin ¥ TeM caMblM CTaHOBUTCSI JOCTYIIHBIM JJisi 3arycka. MeHezxep, C
roMoIbio ssh m kKpocckommuistopa FreePascal, obecrieuriBaeT TepMHHa/IbHBIM AocTynm K EV3,
yZa/eHHbIN 3arycK JH00BIX KOMaH/], yIpaB/sieT CKOPOCTHBIM KaHAJIOM CBSI3H, MapojieM J0CTyIa U
IP-agpecom EV 3, ro3BosisseT KOMOUIMPOBaTh, KOMMMPOBATH U 3arlyCKaTh nporpaMmmMsl Ha EV 3.

Kparkasi oMo1iip 1Mo yTUIUTe JOCTYyIHA 3aryckoM ev3 6e3 mapameTpoB, pa3BepHyTas MOMOIIb -
3amyckoM ev3 ¢ mapametpoMm help.

IIpumepsr:
[TprMeps! TIpUBeEHbI /17 CUTYalliH, KOTZla TeKYIIMM KaTaJoroM XOCTOBOTO KOMIThIOTepa SIBJISIeTCS
karasor examples 6ubmmoreku RubiRobot.

Kommunisiust mpumepa btnl.pp, komupoBaHue U 3amyck Ha EV3 mosyuyeHHOro HCIOHSIEMOTO
(aiina:
ev3 fpccprun btnl.pp

Komnuisitust mpumMepa btnl.pp v Konvposanue Ha EV3 nonyueHHoro ucrnonHsiemoro ¢aiina:
ev3 fpccp btnl.pp

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

3aryck ucronHsemoro (aiiia btnl, ¢usrnuecku pacrnosioykeHHOTo B Karasore /home/robot Ha EV3,

0e3 KaKuX-TM00 AMAarHOCTHYE CKUX coo6meHI/I171 YTUJIUTBI eV3:
ev3 silentrun btnil

3anyck rpapuyecKoro TepMmuHasa ¢ NoAkaroueHruem K EV3:
ev3x shell

BriBoz, coepKMMOT0 IOMaIlTHero KaTasora moJjib3oBarens robot Ha EV3:
ev3 shell 1s

Co6poc Bcex coegunennii ¢ EV3. [Tone3Ho B pa3HbIX HEIITAaTHBIX CUTYaLUsIX.
ev3 drop

[MombiTKa 0OHapyuTh "moTepsiBimiics” EV3 B jyiokanbHOW cetr. TpeOyeT maposib CHCTEMHOTO
aJMUHHCTpATOpA.
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ev3 fix

[punyaurensHast ycraHoBka IP-agpeca EV3 (MoxHO yBUzeTh Ha guciiiee pobora). IlosesHo,
KorZla po0OOT mepecTaeT OTK/IMKaTbCA MO INTaTHOMY uMeHH ev3dev.local W mOMBITKM ero

0OHapyXUTh C roMoIIbio kKomasz ev3 fix umm ev3 ufix He MpUBenu K ycrnexy.
ev3 setip 10.42.0.33

Mpachuuecknii meHemxep

I'paduueckuii meHemkep RubiRobotManager npezicraBisieT coboit ucrnonHsiemMbid ¢aiin ayis Linux
x86-64. TIpu ycraHoBke OubmmoTeku RubiRobot mMeHemkep ¥ ero UCXOAHBIN KOJ KOTIMPYIOTCS B
1jes1eBOM KaTasior 6ubmoreku. 1o ymouanuto, 3To Karanor ~/ev3/RubiRobotManager/ asisi camoro
MeHemkepa U ~/ev3/RubiRobotManager/src/ ajis vcxomHoro koja. B ciyuae ucmonb3oBaHUS Ha
XOCTOBOM KOMITbIOTepe TuIaTGoOpMbl, OTIMUYHOW OT x86-64, moTpebyeTcs IepeKOMITUISLIVS
MeHe/)kepa C TIOMOIIbi0 cKpunTa makeall.sh u3 karasora ucxogHOro KoJa MeHemkepa, C
rocJieyrolieli 3aMeHoM UCIosTHsieMoro (alisia MeHe/pKepa Ha ero akTyaslbHY0 BepCHIO.

I'padmueckuii MeHeKep, B OTVIMYKME OT KOHCOJBHOTO, MMeeT COOCTBEHHYH0 HyMepaldi0 BepCHil.
Haripumep, RubiRobotManager Bepcuu 0.1 TpeOyeT Hamuuusi Ha XOCTOBOM KOMITbEOTEpE
6ubmoreku RubiRobot Bepcun 0.2.3 wnu Beiie. [JaHHbIN (DaKT HaZo YYUTHIBaTh TOMBKO TIPU
pa3zieNlbHOM yCTaHOBKe, TaK KakK B LITAaTHOM YCTaHOBIIMKe COOTBETCTBHE BePCU rapaHTMPOBAHHO
cobmromaercs.

Bosbliasi 4yacTeh BO3MOXKHOCTEH rpaduueckoro MeHemkepa JyOSUpyeT ero KOHCOJBHYHO BEpPCHIO.
daktnueckn, RubiRobotManager siBisieTcsi Tpaduueckodl HaACTPOMKOW Haj ev3, ¢ Habopom
JIOTIOJTHUTETbHBIX BO3MOKHOCTeW. OJHOM U3 HUX SIBMsIeTCSI BU3yaJibHbIN aHanu3aTop moptoB EV3, ¢
BO3MOXXHOCTBIO YIIPAaB/IeHUs] PEXKUMaMH U COCTOSTHUEM HEKOTOPBIX YCTPOMCTB. DTa BOSMOXKHOCTb B
Bepcun 0.1 MeHe[kepa peasv30BaHa Ha TIPOCTeMIIeM YpOBHe, pacuivpeHue (yHKIMOHaAa
aHa/imM3aropa 3arylaHMpOBaHO B I10C/IeAYIOIIUX BepCUsiX MeHeyKepa.

[Ipu 3amycke MeHe[Kep WHTEerPUpYeTCsl MKOHKOW (#%) B 00/1acTh yBeJOM/IEHWI TMaHel d 3a/au
(cucTtemHBIN Tpeii) U MepruoaUUecku (pa3 B MOJICEKYH/Ibl) TIPOBepsieT Ha/inuure nojkaoueHns EV3 k
kommbtoTepy. [Ipu ob6Hapyxennu EV3 mMeHemkep cHrHamv3upyetr o0 3TOM, MeHsIS I[BET UKOHKU
() u mokaseiBasg BO BCIUIbIBarOIeM coobmiennn IP-agpec EV3. AHaIOrMuHbIM 00pa3’oM
MeHe/pKep CMI'Ha/IM3MpyeT U o roTepe cBsizu ¢ EV3.

I_HEJ'IHOK 10 HKOHKE MeHekepa IIpUBOAUT K (& ubiRol ] =5

OTKPBITHUIO €ro OCHOBHOTO OKHa (HM300pa’keHHe ——

cnpaBa). CopepxuMoe  BKIaZIOK  MeHe[pKepa F
TIOJIHOCTBIO JIOCTYITHO TOJIBKO IIPU IOJK/IFOUEHUU K

EV3. B curyauum, Korja TIOJK/IFOUEHHBIM U

noyiyuuBIIMi KoppekTHbI [P-agpec EV3 ocraercs

HeZIOCTYIIHBIM B MeHe/pKepe, CjelyeT yKa3aTb

KOoppeKTHbIN [P-afipec ¢ rnmomoiibio KHONIKU " 3afaThb

IP-appec EV3" Bkiagaku "Ynpasnenue'. Taxxke, 3agare napons Aocryma K EV3

eCJId IOCTYITHO HeCKOJIbKO POOOTOB OHOBPEMEHHO, e

TaKOM MO/X0/ TI03BOJISIeT BbIOPATh OZJHOTO M3 HUX.
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M MeHe n>kep GUbIMOTEKH 0.1
®ain CripaBka

Ynpasnenue | Komnuasuus v 3anyck  Bpaysep EV3

BHemnuii BHJ MeHe[pkepa C IOJK/IIOYEHHBIM K
komrbiotepy EV3 MOXXHO yBU/IeTh Ha M300pakKeHUU
cieBa. OjieMeHT '"AHHY/JIMpOBaTb BCe KaHaJ/bl
cBsi3u ¢ EV3" Bkiagku "YrpaeneHue" MoxeT ObITb
KpanHe TII0Jle3eH TIIpM  3aBUCAHUM CKOPOCTHOIO
KaHana cBsisu ¢ poborom. K coxaneHuro, JaHHBIA
(bakT HEBO3MO)XHO OIpe/ie/luTh B aBTOMAaTH4eCKOM

AnHynupoBaTL Bee KaHanki cesau ¢ EV3

Mony4uTb foctyn Kk EV3

BbINOHATL KOMaHAy Ha EV3

Co3paTe GecnaposibHoe coefiuHeHne

‘ Co3AaTL CKOPOCTHOI! KaHan cesau ¢ EV3 ‘

pexxvMe, TI03TOMY TIpA  PEe3KOM  3ame/jIeHuu
s epen poemne D KOMMyHUKalii ¢ EV3 pekomeHayeTcss HakaTb Ha
3apats IP-agpec EV3
i | 3Ty KHOIIKY.
BonbmMHCTBO KOMaH, BO BK/aJKax 'YripaBjieHue" U (& Meneionep Dubrnarexw RUDIRobot, nEpcun 0.1 BE0

®ann Cnpaska

—_—
Ynpasnenue | Komnunsauws v 3anyck | bpaysep EV3

"Kommnuisitiust v 3anmyck” (n300pakeHre cripaBa) Tak
WIA WHaye 3alyCKaloT B rpauueckoM TepMHHae
KOHCOJIbHBIM MeHe[pkep ev3, MO3TOMY pe3y/bTaT U3
JIeMiCTBUI B 1|€/IOM He OT/IMYAeTCs OT pe3y/bTaToB |
pabotel yTHiMTHI ev3. BoieneHune ABYyX BK/IaJi0K
CBfI3aHO C Ha/JWuveM [IByX TPy (PYHKLIMOHAIbHBIX
BO3MOXXHOCTeM yTwinThl ev3. IlepBasg cBs3aHa C
aZJMUHUCTpUpOBaHueM noakmouenHust K EV3, Bropas
- C KPOCCKOMIH/ISILMeH, KOMUPOBaHAeM M 3amycKOM | |
TIpUIOKeHUH Ha 6a3e 6ubmoTeku RubiRobot.

Bui6op chaina UCXOAHOTrO KOAA NPOrpaMMel

[£)] BuibpaTs
Komnunsuus, konuposaHue u 3anyck Ha EV3: 3anycTuTth
Komnunaums n konuposaxue Ha EV3: 3anycTuTth

Komnunsauus ans EV3: 3anycTuts

" 3anyck tanna wa EV3

‘ | Buspars

Bui6op ucnonusemoro cauna Ha EV3

[] Buibpate

3anycTuTe

3anycTute

2B8E

®ain Crpasxa

Ynpasnenne KoMnunauus v sanyck Bpay3sep EV3

PaccTosHie SipKocTs HaxaTtve HaxaTve

Cron

AHanu3arop nmopToB JOCTYIleH Ha BKiazke "bpaysep
EV3" (u3obpakeHue cneBa). HMubopmaims B
aHa;m3atope OOHOBsieTcss 3 pasa B CEKYHAY,
(akTHuecKd [eMOHCTPUPYsS peajbHOe COCTOSIHUE
TIOAK/TFOUEHHBIX K PO0OOTYy BHEIIHUX YCTPOMCTB.

o

False

: 3

False

[Ilemuok 1O  KHOMNKe  JlaTY¥Ka  LMK/IAYeCKU
[epeK/IouaeT ero peXxuM, ecd 5T0 BO3MOXKHO
A =] B (HarpyMep, JaTUMK L{BeTa IepeK/IoYaeTcsi MeXAy
@ T pexxumamu "fpkocte”, "OcsemjeHHocTs" U "LiBet", a

i JlaTUMK-KHOIIKA WM JaTYMK  pacCTOSIHUSL ~ He
NIO/IeP)KMBAIOT  TepeKk/toueHre pexuMmoB). lllequok 1o fABurarento OOHy/sleT KO/IMUeCTBO
000pOTOB.
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BaxHoli 0COOEHHOCTBIO aHa/IM3aTopa TMOPTOB SIB/ISETCS OOKMPOBKA YIIPABIeHUs! yCTPOMCTBaMU,
e Ha EV3 3amyieHa apyras nporpamMma Ha 06ase 6ubmuoreku RubiRobot. B Takom ciyuae
aHa/IM3aToOp TIePeXO/IUT B PEXUM '"TONBKO A/l uTeHUs1' W OIOKUPYET BO3MOXKHOCTb M3MEHEeHHs
COCTOSIHUSI YCTPOMCTB, UTO TI03BOJIIET MWHMMH3UPOBATh BMEILATeLCTBO B paboTy Apyrux
nporpamm. Eciii 3TOro oKakeTcsi HeZOCTaTOUHO, 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/u3arop.

C TOuKM 3peHHusl peanv3alVy, aHa/JW3aToOp IIOPTOB IIpPeZCTaB/seT CO0OM K/IMeHT-CepBepHOe
npuiokeHre. CepBepoM SBJIsSIeTCSI IPOrpaMMa pview, UCXOJHBIM KOZi KOTOPOM JOCTYTIeH B Karajore
pview MeHe[pkepa. KiMeHTOM - OT[ie/IbHBIM NIPOrpaMMHBIN ITOTOK MeHe[pkepa. IIporpamma pview
BCTpPaMBaeTCsl B MeHeKep TIPH ero KOMITU/ISILIUM, U TTPY HeoOXOAMMOCTH U3bIMAeTCsl, KOTIUPYeTCs U
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3amycKaeTcsi Ha poboTe ¢ momoIblo yTUnuThl ev3. [locse yero HauMHaeTcsi Tiepefjaya JaHHBIX
MeX/ly CepBepoM U K/JIMEeHTOM MO [BYHAallpaB/IeHHOMY KaHajay CBS3M CPeJCTBAaMM CTaHJapTHOIO
BBOZIa-BbIBOZIA.  TakuM  00pa3oM, HUKAaKMX  [JOINOJHUTENbHBIX  MEXaHHU3MOB  CETeBOrO
B3auMogencTBuss Mexay EV3 u MeHepkepoM He 3a[eMCTBYeTCS, UTO I103BOJIIeT SKOHOMMTH
BBIUKC/TUTE/IEHBIE PeCypPChl po0OoTa.
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Bo3aMoXHocTu ononuorteku Rubirobot

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
crieliMa/M3upoBaHHass cpefia Lazarus. B Habope mpumepoB 6ubmvorek RubiRobot nmeercs
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

Wcronb3oBaHue onimu -gl fact 6osiee MHGOPMAaTHUBHBIN pe3ysIbTaT, KOTOPbIHA TI03BOJIUT OTPe/eUTh

CTPOKY, IJie MPOU30IILIa OIINOKa:
ev3fpccprun -gl snsNXTT.pp

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

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

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

UHunuynanmnsayuua o6MenuoTekn

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

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

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

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

ev3init(signal4);

end.

TpeTuil BapuaHT JjaeT BO3MOXXHOCTb 3aKpPeIUTh 3a OT[e/IbHbIMU [TOPTaMy KOHKPETHbIE YCTPONCTBa
Y BBITIOJIHUTh UX PEUHUIIMANN3ALIMI0, €C/TM OHU T0 KaKUM-TU00 TIpUUYMHAM He OOHapy>KeHbl WU/IH
HeBepHO WHUIMAM3UPOBaHbl. [laHHasi BO3MO)KHOCTh 0COOEHHO aKTya/bHa Ha poOOTOTEXHHUECKUX
COPEBHOBaHMSIX, TPaBUIa KOTOPBIX MOTYT 3arlpelrarh Jito0ble MaHUTY/ISALUK C POOOTOM T0C/Ie ero
BK/IFOUEHUsI TI0 OKOHUaHWM KapaHTWHa (Hampumep - TmipaBuia WRO u RRO). OpnHako mnpu
BKJTIOUEHUM POOOTa CyI[eCTBYeT BEPOSITHOCTh HEKOPPEKTHOTO OTPe/ie/IeHHsI OT/e/TbHBIX JaTUYMKOB U
nBuratesieid. IIpy HEBO3MOXXHOCTU TIPOrPAMMHOM WM affiapaTHON perHHULMaIv3aluu (Harpumep -

20



Bubnmroreka RubiRobot, Bepcus 0.2.3

OTK/TFOUEHWEM U TIOBTOPHBIM TIOZIK/IFOU€HHEM YCTPOMCTB), poOOT MPAaKTUYeCKH TapaHTHUPOBAHO He
CMOXXET pelluThb TOCTaB/leHHbIe Iepes] HUM 3aZlaud, UTO TIpMBeleT K MOpaKeHWI0 KOMaH[bl B
TeKyIllel NOTbITKe.
B wmaccuB links mpoueayp ev3init Jo/mDKHO OBITH TepejlaHO TIPOM3BOJILHOE KOIMYECTBO TIap
UIeHTU(UKaTOPOB MOPT-yCTPOMcTBO. Hampumep:
begin

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

end.

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

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

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

[TopT wnu ycTpoicTBO KoppekTHblie njjeHTh(UKaTopbl

[Topt 1 1'1""in1" 'port1’

[Toprt 2 2'2"'in2' 'port2’

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

ITopt 4 4'4"'in4' 'port4’

ITopt A 5'A''outA' 'portA’

[TopT B 6 'B' 'outB' 'portB’

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

ITopt D 8 'D' 'outD' 'portD’

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

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

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

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

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

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

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

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

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

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

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

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

defaultSelfStatus:=rrPatrial;

ev3init();

eHd .

Crtapt nporpamMmmbl.

[Tepexop B pabounii pexkuM RR-TporpamMmbl ompezienisieTcst TI0 JKeJITOMY BTy 1[BeTOMH/IUKAaTOPOB
6noka. Ctrapt mporpamMmebl B ssh-ceccum 3aHMMaeT MeHee CEKyH/IbI, HO Ta-)Ke caMasi Iporpamma
crapryer uepe3 BrickMan 6noka B Teuenuu 3-5 cekyHj. UToObl n3bexaTh 3THX IOTEPb Ha
pPOOOTOTEXHMUECKUX COPEBHOBAHHUSIX, PEKOMEH/YeTCsl B Hauaje TMpOorpaMMbl YCTaHAB/IWBaTh
OXKHUJJaHWe Ha)KaTWsi KHOTKK O/I0Ka WM BHEIIHEH KHOTMKU W 3alyCKaTb po0OTa Ha BBITIOIHEHHE
KOHKYPCHOTO 33/]aHUsI He 3aITyCKOM TIPOrPaMMBbl, a Ha)KaTUeM KHOTIKH.

Hauunnast c Bepcun 0.2.1 6ubmMoTekH, mporpaMMa B COCTOSIHUM CaMOCTOSITENIbHO PeCcTapTOBaTh
JAaTYNKU U MOTOPBI, KOTOpble He ObLTM KOPPEKTHO WHHWI[MA/IW3MPOBaHbl NP CTapTe pobora. B
IITaTHOM CUTyallMd T[I0Tepb BpeMeHUM Ha YyKa3aHHble [JEeWCTBUSI HET, OJHAaKO B Cjyuyae
HEoOXOJUMOCTH pecTapTa BHEIIHUX YCTPOMCTB, pOOOT MOXKET MOTPaTUTh [0 5 IOTIOHUTETbLHBIX
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CeKyH/| Ha yKa3aHHbIe JlelicTBUsl. B /mobom ciydae, Takve motepu Oosiee MpeariouTUTENBHBI, UeM
HEBBITNOJHEHYe TI0CTaB/IeHHOW 3a/jauu.

LLitaTHOE 1 NPUHYAUTENbHOE 3aBeplUueHne paboThbl
nporpamMmbil.

[Tpu HeobOxomumocTH, mobasi TporpaMMa Ha ©Oa3e Oubmoteku RubiRobot moxeT ObITH
NIPUHY/WUTE/ILHO OCTaHOBJIEHA [JIMTe/NbHbIM HakxaTMeM Ha KHONKy BACK. 3To BepHO Kak IpH
3amycke Ha Onoke uepe3 BrickMan, Tak u, HauumHas c Bepcuu 0.2.1 OGuOMMOTEKH, MpU 3amycKe
nporpamMmsl B ssh-ceccun. B nocnegHeM ciyuyae NpUHYUTeIbHasi OCTAHOBKA IPOUCXOAUT TakKxke
TP 3aKPBITUM OKHA TepMHHasa ¢ ssh-ceccueid, Haxxarru kombuHarwmii "'Ctrl-C" wm "Ctrl-\".

[Tpu mITaTHOM 3aBepIiieHUH PabOTHI TPOTPAMMBI IaATUMKH U MOTOPBI, a TaKXKe Bce rmogcucteMsl EV3
NIPUBOJAITCSI B COCTOsSIHME TI0O yMOJlYaHWIO. B mofaBsstoieM  OONBIIMHCTBE — CTyyaeB
TIPUHYJWUTE/LHON OCTAaHOBKY W/IM BO3HUKHOBEHHS POTPAMMHBIX MCK/TFOUeHH OMO/IHMOTeKa Takke
npuBofuT EV3 B cocrosHue 1o ymonmyanuto. OHAKO, eC/iv MpepbiBaHUe NPOrpamMMbl 10 KaKUM-
b0 mpuuMHaM He ObUIO 00OpaboTaHO OMOMMOTEKOM (HarpuMep - TOy4YeHHEe TMPOrpamMMOM
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 - TMPOWIPBIBATHCS, LIBETOMHAMKATOPBI
ropeTh >KeJITbIM LIBETOM U T. .

[TpocTeiiiliee pellieHWe AaHHOW TIPOOGIEMBI - 3aMyCTUTh 000N TIpUMEp W3 cocTaBa OWMOIMOTEKH
RubiRobot 1 Heme/1eHHO ero MpepBaTh MITaTHBIMKU CPeCTBAMHU.

bonee »sddekTHBHOE pellieHWe - HCIOAb30BaTh MporpamMmy ITKill.pp u3 Habopa mpumepor
6ubmioreku RubiRobot:

{

FapaHTMpoBaHHOEe 3aBeplieHne BCeX 3anyleHHbIX
paHee nporpamvm (rrKill.pp)

program rrKill;

uses uev3;

begin
defaultSelfStatus:=rrHostile;
ev3init();

end.

Cy1jecTBytoT U Oosiee KapZiMHa/bHblEe CIOCOOBI: (hM3MUECKOe OTK/IHOUeHHe BHEIIHUX YCTPOMCTB,
BBIK/TFOUeHHe 0JI0Ka, U3bSITHE aKKyMYJIsITopa.

Moaynun 6néenuotekn
Mopynu 6ub/MoTeKr MOXKHO YC/IOBHO pa3fieluTh Ha 3 UacTH:
1. Ba3oBsbIi1 MoAy/ b uev3.

ComepXuT (YHKIMIO MHHULMAIW3alud 0nbmorteku ev3Init, ocHoBHOM Kiacc TEv3, o0bekT ev3,
Cpe/iCTBa yIpaB/IeHus1 peXXMMaMu ctapta RR-niporpamMmel.
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2. Moayu noaaep XKy 6 ocHoBHBIX nmoacucrem EV3.

Mopaynb OmnucaHue
rubiroScreen O6pabotka aucruies EV3
rubiroSound O6pabotka ayavo-cucrembl EV3
rubiroLeds OO6paboTka 11BeToBOM MHAUKalu EV3
rubiroButtons O6paboTka kHOTOK EV3
rubiroMotors O6pabotka apuraresneit EV3
rubiroSensors O6paborka gaTunkoB EV3

3. Bcriomorare/ibHbIe MOAY/IH

Mopyin Onucanue

uev3devices HuskoypoBHeBas ojepykka MOAK/II0YaeMbIX YCTPOMCTB.

uev3sysfs Hu3koypoBHEBOe uTeHHe-3anuch JaHHbBIX [/ sysfs-daitnion

uev3fb, uev3freetype, | HuskoypoBHeBasi TIofiiep>KKa JUCTIIes
uev3ftfont, uev3dimage

uev3const, uev3func, uev3utf8 |O6ieynorpebuTe/bHbIE KOHCTAHThI, TIepeMeHHbIe, (QYHKI[UH

OCOOGEeHHOCTU K/1accoB OUO/INOTEKU

Oco6eHHOCTBI0 K/IacCOB OMOMMOTEKHU SIBSIETCSI TO, YTO OOJBIIMHCTBO METOJOB B KadecTBe
pe3ysibTaTa BO3BpalllaeT CCbUIKY Ha TeKyH[UH OOBEKT. OTO TI03BOJSIET OCYIL[ECTBIISATh
TI0C/IeZI0BaTe/IbHBIN BBI30B METOZIOB 00beKTa 6e3 MOBTOPHOTO yka3aHus oObekTa. Harpumep:

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

ev3init();
LM:=TEv3LargeMotor.Create;

LM.setHowStop('cTon').run(100) .wait();
end.
[pyroit 0co06eHHOCTBIO SIB/ISIETCS WCTIOMb30BaHWe THUTIA variant fijis OOMBIIMHCTBA MApaMeTPOB U
TOBCeMeCTHas Meperpy3ka MeTOJOB K/IacCOB. OJTO IO3BOJISIET UCII0/Ib30BaTh OLHO U TO-Xe UMS
MeTOZla, HO C Ppa3HbIMH THUIMAMU W KOJTMUECTBOM TlapaMeTpOB, UTO (aKTUUeCKHd NpUO/IKaeT

BO3MO)KHOCTU OUOMMOTEKHM K BO3MOKHOCTSIM HWHTEPIPETUPYEMBIX SI3bIKOB C JUHAMUUeCKOU
TUMNU3aLUel.

MpeponpepeneHHble 00 HEKTDI

[TpemonpezeneHHble OOBEKTHI CO3[AFOTCS BBI30BOM TIpolieAypbl ev3init() w3 moaynas uev3.
Haunbosiee BakHbIe U3 HUX TIEPEUHC/IEHBI B TaO/IULe HUXKE:
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O0BeKT

Kinacc

Mopaynab Kparkoe onucanue

ev3

TEv3

uev3 MoKeT WCIO/Ib30BaTbCsl I OKUAHWS BO3HUKHOBEHUS
cobbITMii Ha [Jpyrux oObektax. IlogmepxuBaer g0 10
TakMepoB. TIpUK/IafHBIM TMPOrPAMMUCTOM TIPUMEHSIETCS B
OCHOBHOM /I/Is yTipaBjieHusl TaiimMepamu. Heob6xoauMocCTh B

CO3/JaHUM APYTHX 3K3eMIUISIPOB OTCYTCTBYET.

ev3buttons

TEv3Buttons

rubiroButtons | O6ecrieuriBaer 006paboTky kHoOmok EV3. Wcnonb3yercs
MoBCceMecTHO. HeoOXoouMoCTb B CO3/laHHUM  [IPYTUX
9K3EeMILISIPOB OTCYTCTBYET.

ev3leds

TEv3Leds

rubiroLeds Ob6ecrieurBaet 06paboTKy  LIBETOMHAVKAIUU EV3.
Wcnonb3yercsi moBcemecTHO. HeoGxoAUMOCTh B CO3/aHUH

JPYTHUX 9K3eMIIISIPOB OTCYTCTBYeT.

ev3screen

TEv3Screen

rubiroScreen | Ob6ecrieunBaeT 06paboTKy aucries EV3 B rpaduueckom
pexxuMme. Vcrione3yeTcst moBceMecTHo. HeobxogumocTs B

CO31dHWHK ADYTUX 3K3EMILIAPDOB OTCYTCTBYET.

ev3sound

TEv3Sound

rubiroSound |OGecneuvBaer moagepkKy ayauo EV3. Hcnosnb3yercs
noBceMecTHO. HeoOXoAMMOCTE B CO3JaHUM  JIDYTHX

9K3eMIT/IIPOB OTCYTCTBYeT.

ev3DeviceFactory

TEv3DeviceFactory | uev3devices

@abpuka ycrpoiictB. Ob6ecreunBaeT  WHULMATU3ALHIO
YCTPOMCTB M XPaHUT HabOp TMOAK/IIOUEHHBIX YCTPOWCTB.
ABTOMaTHYECKH 0OHOB/ISAETCS: TpH TIOTTBITKE
WHULMAJIM3UPOBaTh HOBOE YCTPOWMCTBO, TIPU  TIOMBITKE
obpalleHusi K OTK/IFOUEHHOMY YCTpPOHCTBY. B mocnenHem
C/lyyae OCYIIECTB/ISIET HECKOIBKO TIOMBITOK OOHOB/IEHHUSI CO
3BYKOBOM U 1[BETOBOW WMHAMKAL[eW. AKTUBHO HCIIOb3yeTCs
[ BHYTPEHHUX 1ieJiel, HeoOX0AUMOCTb /IOCTYIIa K 0OBEKTY
U3BHE BO3HUKAET KpaliHe PeJiKo.

Knaccbl nogkntoyaembiX YCTPOWCTB

Knacc

Mopyib

Kparkoe onucanue

TEv3InfraSensor

rubiroSensors

WndpaxpacHeiii gatuuk (ko 45509). Tlo3BosisieT orpefesnsTe pacCTosHUE [0
nipersATCTBYS (A0 puMepHo 70 cM), HarpaB/ieHKe U pacCTOsIHUE 10 Masika (Ko7
45508), Habop Ha)XXaThIX KHOMOK Ha Masike. Orepaiiiy Ha Masike TTPOBOJSATCS C
y4eToM BEIOPaHHOTO KaHasla CBSI3U.

TEv3GyroSensor

rubiroSensors

I'upockonmueckuii fatuuk (kog 45505). [To3BonseT onpeAenuTs CKOPOCTb U
HaripaB/ieHUe NPU [IBIDKEHWH B TOPHU30HTA/IbHOM TJIOCKOCTH, CKOPOCTb U YTOJ
HaK/IOHa.

TEv3UltraSensor

rubiroSensors

Ynerpa3BykoBoi fatuvk (kof 45504). I1o3BosisieT orpefiesisiTb pacCTOSTHUE [0
TIPEITATCTBUS. B MWIJTUMETpAaX, CAaHTUMETPaX, MeTpaX; OLIeHWBAaTh Hajidune
IIYMOB OT [JpPYrMX /aTudKOB; TO/ydyaTh JaHHble Cpa3y, JKM00 OXHUaTh
W3MEHUBIIETOCS 3HaueHusl. IIITaTHO TIOAEP)KUBAET DPEXHUM TOCTOSTHHOTO
HETIPEPLIBHOTO OTIpe/Ie/IeHUs] paCCTOSTHUS. DKCIIEPUMEHTA/IbHO TTO/I€P>KHUBAET
pPeXXMM OZHOpA30BOTO OMpe/e/ieHnsl pPaccTosiHus (He pPeKOMeHAyeTcsl K
WCII0JIb30BaHKI0)

TEv3ColorSensor

rubiroSensors

Hatunk 1Beta/cBeta (ko 45506). Ilopmep)kKuBaeT peKUMBI OMpe/eneHus
LiBeTa, ompefieneHust cocraBmsommx Lsera (RGB), onpeseneHuss ypoBHs
OTP&KEHHOI0 CBeTa M OIpeje/leHHs OCBelleHHOCTH. IIo3Bo/sieT nosydarsb
JlaHHBIe cpa3y, MO0 0XKKU/ATh U3MEHHUBILIET0CsT 3HAUeHUS

TEv3TouchSensor

rubiroSensors

Hatunk kacanus (kof 45507). ITo3BossieT ompefenuTh TeKylljee COCTOSHUE
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Knacc Mopynab Kparkoe onmucanue

KHOTIKH, TTO3BOJIAET OXKHUAaTh HaXKATHsA, OTKATUA U 111e/TUKd.

TNXTTouchSensor |rubiroSensors |/[laTuuk Kacanus (koj 9843). ITo3BossieT oOIpefe/UTh TeKylllee COCTOSHUE
KHOTIKH, TT03BOJISIeT OXKU/IaTh HA’KaTUsl, OTXKaTHsI U LL[e/TUKa.

TEv3MediumMotor |rubiroMotors |Cpemnuii Mmotop (kof 45503). ITo3BosIsieT 3amycKaTh MOTOpP C OCTAHOBKOM IO
WCTEeUeHUH BPEMEHH, TI0 JOCTHKEHUI0 KOJIMuecTBa 000POTOB WU TPAZyCoB, a
TaK)ke 0e3 orpaHuyeHui. [laeT BO3MOXXHOCTb peBepca. Ilepes 3amyckoM U Tipu
3aIyCKe MO3BOJISIET YKa3aTh CKOPOCTh U OAWH U3 TPeX CIoCco00B OCTaHOBKH, a
TaKke B /000N MOMEHT BpeMeHW TO/My4YuTh 3TH JaHHble. [lo3BossieT
OTpe/|e/IUTh TeKYI[YI0 CKOPOCTh U TO3ULIMIO, >KJAaTh OCTaHOBKUA MOTOpA.

TEv3LargeMotor rubiroMotors | Bosbmioit motop (kop 45502). Bo3MOXKHOCTM 3KBUBa/leHTHbI CpeHEMY
MOTOPY.
TEv3Rule rubiroMotors |PyneBoe ympasneHue. I[lo3Bo/isieT HCMO/b30BaTh OJHOBPEMEHHO TIapy

60sbIIMX MOTOPOB. I103BOJISIET 3aMyCKaTh MOTOPBI C OXKH/JAHHEM OCTAHOBKH
[0 1O JOCTI)KEHHMIO KomMuectBa 060poTOB wmu rpagycos. I[lo3Bosiser
3aMyCcKaTh MOTOPbI 6€3 OXKH/IaHHsI C OCTAHOBKOH IO NCTeUeHUH BpeMeHH. [laetr
BO3MO)KHOCTH peBepca. Ilepey 3amycKOM U TpHW 3amycKe MO3BOJISIET YKa3aTh
CKOPOCTh U OJJUH W3 TPEX CIIOCOOOB OCTAaHOBKH, a TaKXKe B JiFOOOW MOMEHT
BPEMEeHHU TOJTYUHTh 3TH iaHHbIe. [T03BOJISIET OMPEAETUTh TEKYILYIO CKOPOCTh U
TIO3ULIWIO, JKAAaTh OCTAaHOBKH MOTODOB.

OOmue CBOMCTBA KJIaCCOB YCTPOHCTB

Cpeau oOmux [yt BCeX K/aCCOB YCTPOMCTB CBOMCTB C/e[yeT BBIJIEIUTh JIOTUUeCKOe CBOWCTBO
Connected 1 cBOICTBO nepeuriciumoro tuna Port.

CroiictBo Connected sBfsieTCsl YHUBepPCaIbHBIM CIIOCOOOM OTpe/ie/ieHUs] BaJUAHOCTA O0OBbEeKTa.
OHo BO3BpalllaeT true TOJBKO B C/ydae, eC/ii OOBEKT KOPPEKTHO TOJK/IHUYeH K aKTUBHOMY B
HaCTOSIIUA MOMEHT (PU3MUeCcKOMY yCTPOMCTBY. Bo Bcex OCTa/bHBIX C/lydasiX, B TOM YKC/ie U MpU
HeyJlauHol UHUIManu3alun obbekra, metoq Connected Bo3Bpaitaer false.

CgoiictBo Port Bo3BpaillaeT MopT, K KOTOPOMY TOJK/IF0UEHO (pu3nyecKoe YCTPOMCTBO, CBS3aHHOE C
TeKyl[UM 00bekToM. [IprBesieHre MO/yueHHOTO 3HaueHHs K 11eJIOUMC/IeHHOMY THUITy (Haripyumep, €
romoIbio ¢pyHKumU ord) gaeT uvcio ot 1 10 4 As AaTYMKOB, OT 5 0 8 - At MOTOpOB, 0 - mpu
HEeBa/IMIHOCTH 00BEKTa.

CpeacTtBa goctyna K oo0bektamMm, MeTogbl MHULUanu3aumm
YCTPOWCTB.

Hoctyn K 06beKTaM TOZAK/II0YaeMbIX YCTPOMCTB (MOTOpaM M JlaTuMKaMm, PY/eBOMY YIIpaB/eHHIO)
peanu3yercsi [BYMsl CIOCcOOaMH: K/acCHYeCKMM U (yHKIHOHA/MbHbIM. Kaxapiii criocob
ToZIlep)KUBaeT TI0 [iBa MeTo/la MHUL{Ma/IM3aL{ii YCTPOUCTB - (UKCHPOBAHHBIN 1 JUHAMHYECKHH.

OOBEeKTbI TOJK/IFOUAEMbIX YCTPOHMCTB MOTYT CO3/[@aBaThCsi, 00pabaThIBAaTbCS M YHUUTOXKAThCSI
MPOTPAMMHUCTOM  INTAaTHBIMM  (K/JIaCCHYECKMMH) CpeJCTBaMHA  00BEKTHO-OPHEeHTUPOBAHHOTO
riporpaMmmMupoBaHusi. KakJplii K/lacC YCTPOWMCTB COJI€PXKUT JBa KOHCTPYKTOpA [Jis1 MOAJAEPKKU
(bMKCHPOBaHHOTO U IMHAMUUECKOTO MeTO/|0B MHULIMAIU3al1H.

DUKCUPOBAaHHBIN METO/ TIpe/NosiaraeT Co3aHrue 00beKTa yCTpOWCTBa KOHCTpyKTopoM Create C
OJHUM TMapamMeTpoM (HOMepoM TiopTa). [Ipy 5TOM TMPOW3BOAMUTCS TMOMBITKA HHULMAIA3ALUU
YCTPOMCTBA 10 YKa3aHHOMY TOPTY (B C/lydae Hey/laud KOHCTPYKTOP BepHeT nil).

JIuHaMHUUYeCKHUH MeTO/ MCIT0/b3yeT KOHCTPYKTop Create Oe3 rapametpa. [Ipy 3TOM NpOW3BOAUTCS
TIOTBITKA WHUIMA/IU3al[UM YCTPOMCTBA 3asiB/IEHHOTO THIAa Ha JIFOOOM TOpTy (B C/lyuae Heyjauu
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KOHCTPYKTOp BepHeT nil). [lowck ycTpoiicTBa NPOM3BOAUTCS OT MeEHbILEr0 HOMepa IOpTa K
Oonpuiemy. IIpy  HaMWuMyd  HECKOJBKUX — YCTPOWCTB TIPUODUTET  OTAAETCS paHee  He
VHULIMAIU3UPOBAHHBIM. JJMHAMUUeCKHI MeTo/, 103BOJIsIeT WHULMAIM3UPOBaTh YCTPONCTBA TOMBKO
nocsefioBare/ibHO, 6e3 BO3MO)KHOCTH /IOCTYyIIa K YCTPOMCTBaM Ha CTapLIMX MOpTax paHee, yeM K
YCTPOWCTBAM Ha MJIa/ILLIMX TOPTax.

B npuBesieHHOM HibKe TIpUMepe MpeAIo/araeTcsl, YTO K KOHTPOJIIEPY TMOJK/IFOUeHbI /1Ba JaTuMKa-
KHOIMKW, K 1 1 4 nopTam.

®UKCUPOBaHHBIM  MeTO[, MHUI[MaAu3aluy | JInHaMHuueCKU MeTo, MHULIMA/IU3al[ii yCTPONCTB
YCTPOMCTB.
{$mode objfpc} {$mode objfpc}
uses uev3, rubiroSensors; uses uev3, rubiroSensors;
var t1, t4: TEv3TouchSensor; var tOne, tTwo: TEv3TouchSensor;
begin begin
ev3Init(); ev3Init();
// wHUUManusaumsa gaTyuKa- KHOMKK // wHMUManu3aums NepBOro fgaTuyuKa-KHOMKH,
// Ha nepBOM MOpPTY // no ¢akTy - Ha NepBOM MOpPTY
t1:=TEv3TouchSensor.Create(1); tOne:=TEv3TouchSensor.Create;
// vHUUManunsaumsa gaTtyumKa- KHOMKK // WHUUMann3aums BTOPOro AaTuyuKa-KHOMKH,
// Ha 4eTBEpTOM MOpPTYy // no ¢aKTy - Ha 4eTBEPTOM MOPTY
t4:=TEv3TouchSensor.Create(4); tTwo:=TEv3TouchSensor.Create;
tl.free; tOne.free;
t4.free; tTwo.free;
end. end.

Cyl1iecTByeT a/ibTePHaTUBHBIN ((PyHKIMOHAIBHBIN) CIIOCO0 ZI0CTyIa K 00BEKTaM TOAK/II0YaeMbIX
YCTPOWCTB, C TIOMOI[bIO CTelranbHbIX (YHKLWN, KOTOpble OOBsIB/IEHBI /ST KaXKZOro Kiacca
ycTpoiicTB. OYHKI[UH aBTOMATHUECKH CO3/[al0T HeoOX0uMble 00BEKThI TIPU MEPBOM OOpaIlleH|uH U
BO3BPAII[AlOT UX B KauecTBe pe3ysbTara. Co3maHHbie 00BeKThl COXPAHSIOTCS B OTIePaTUBHOM MaMSITH
Y TIpU TIOC/IeAYIONIMX 00OpalieHusx BO3BpAIIiatoTCsl Oe3 MOMBbITKU MOBTOPHOTO co3zaHus. Kak u B
K/IaCCUYeCKOM Criocobe, Mopep>XUBarOTCsi (PMKCUPOBAaHHBIA M JUHAMWYECKUM MEeTO/bI CO3/IaHus
00bekToB. [Tpy PUKCHPOBAHHOM METOJZIe B COOTBETCTBYHOIYIO (DYHKIHIO TIepe/iaeTCsl HOMep TopTa.
vHaMuyecKuii MeTO/| TIpe/irosiaraeT UCToIb30BaHHe "HOMepHBIX' (DYHKI[UM, KOTOPbIX 00bsBIEHO
yeTbipe /ISl Ka)K[JOTO YCTPOWCTBA U ZiBe - [Jisg py/aeBoro yripaBieHud. Kpome 3Toro, dyHKIMs
(bUKCMpPOBaHHOTO MeToJa TPU BbI30oBe 0e3 rapameTpa SIB/ISIeTCS TCeBAOHUMOM I1epPBOM (QyHKIMU
JVMHaMUUeCcKoro Metoza. JJuHaMuuecKuii MeTo[, (yHKLIMOHANIBLHOTO Criocoba /0CTyma To3BojsieT
o0pararbcs K yCTPOMCTBaM B JIFOOOM TOPSiZIKe.

Knaccrueckuii ¥ yHKIMOHA/IBHBIA CIOCOOBI ZIOCTYTAa K OfHUM U TeM-XKe THUIaM YCTPOMCTB He
pPeKOMeH/IyeTCsl CMelllMBaTh B OHOUM mporpamme. Kpome 3T0oro, He peKOMeHAYeTCsl TIPU LITaTHOM
criocobe I0CTyTIa CO3/iaBaTh M UCIO/H30BaTh Pa3/iMuHbie 00bEKTHI, CChITAIIIHECS Ha OHO U TO-XKe
(hu3nyeckoe ycTpoicTBo. Ha mporpaMMHOM ypoBHe MO00HBIE JEMCTBHUS He 3ampelleHbl, TaK KakK B
HEKOTOPbIX CHUTyal[siXx OHM MOTYT OBITh ONpaBAaHbl (HampuMmep, TMPH OTIaZKe OWOITHMOTEKH
pa3paboTUrKOM).

Br160p K1accuueckoro wiv yHKLMOHAIBHOTO criocoba ocTyra K 00beKTaM yCTPOMCTB HaXOJUTCS
B KOMIIETEHI[MM TporpaMmmucTa. Kacchyeckwii [OCTyM II03BOJISIET CO37laBaTh U YHUUTOXKATh
00BEeKTBI 0 Mepe HeoOXOAWMOCTH, 00sa/jaeT BBICOKOW CKOPOCTBIO, TIO3BOJISIET KCIIO/Ib30BATh
HEKOTOpble HHU3KOYPOBHEBble BO3MOXKHOCTH OMOMMOTekH. PYHKI[MOHAIBHBIM CrIOCOO JOCTyma He
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TpeOyeT KOHTpOJsi 3a OObeKTaMH YyCTPOWCTB, He TpeOyeT OOBSBIATH IMepeMeHHbIe-00beKTHl,
aBTOMAaTHYeCKH YHUUTOXKAaeT OObeKThI M0 OKOHUaHWK paboThl. B To)ke BpeMmsl, yHKLIMOHATbHBIN
ciocob /oCTynia He TIO3BOJISIeT, HAlpUMep, OTKa3aThCsl OT OecriepeOOMHOTO pekuma pabOoThI
OuOIMOTEKH (CM. HIDKeE).

PekoMeH/IyeTCsl BBIOUPATh K/IaCCUUeCKHU Criocob /0CTyma, ec/ii KpUTUYHBIM (aKTOPOM SIBIISIETCS
CKOPOCTb HCIOJIHEHHs TTporpaMmbl. PYHKI[MOHAIBHBIN CIOCO0 OCTyTIa YBEJIMUHMBAET CKOPOCTH
Pa3padoTKU NPOrpamMMBbl 1 OTPakAaeT OT MHOTHX OLIMOOK.

B Tabsmiie Hibke MpuBeseH Habop cpeCcTB (HYHKIMOHAIBHOTO JOCTYIA K 00beKTaM YCTPOICTRB [ijist
BCeX KJIaCCOB OMOIUOTEKH.

Knacc Mopyib DyHKIMM JOCTyNA K YCTPOMCTBAM

TEv3InfraSensor rubiroSensors | @UKCHPOBaHHBINM JOCTYTI TI0O HOMepY TIOpTa
// HoMepa TopToB 0T 1 1o 4
function ev3Infra(index:integer): TEv3InfraSensor;
JwvHaMyyecKuii JOCTYII 10 MOPAJKY NMOAK/IIOUeHUsI.
// ncesponum g1t ev3Infral
function ev3Infra:TEv3InfraSensor;
// [OCTYTI K TIepBOMY TOJK/IIOUeHHOMY YCTPONCTBY
function ev3Infral:TEv3InfraSensor;
// BOCTYTI K BTOPOMY TOJK/TFOUeHHOMY YCTPOUCTBY
function ev3Infra2:TEv3InfraSensor;
// BOCTYI K TpeTbeMy MOJK/II0UEHHOMY YCTPOWCTBY
function ev3Infra3:TEv3InfraSensor;
// MOCTYTI K 4eTBepTOMY TOJK/IFOUeHHOMY yYCTPOUCTBY
function ev3Infra4:TEv3InfraSensor;

TEv3GyroSensor rubiroSensors | @UKCHPOBaHHBINM JOCTYII IO HOMepPY TIOpTa
// Homepa nopToB oT 1 10 4
function ev3Gyro(index:integer): TEv3GyroSensor;
JvHaMyyeCcKUid JOCTYII 0 MOPAJKY MOAK/IIOUeHUsI.
// ncepgonnMm i1 ev3Gyrol
function ev3Gyro:TEv3GyroSensor;
// BOCTYTI K TIepBOMY TO/K/TFOUeHHOMY YCTPONCTBY
function ev3Gyrol:TEv3GyroSensor;
// BOCTYTI K BTOPOMY TIOJJK/TFOUeHHOMY YCTPOUCTBY
function ev3Gyro2:TEv3GyroSensor;
// BOCTYI K TpeTbeMy MOJKII0UEHHOMY YCTPOWCTBY
function ev3Gyro3:TEv3GyroSensor;
// BOCTYTI K UeTBEPTOMY MOJK/IIOUEHHOMY YCTPONCTBY
function ev3Gyro4:TEv3GyroSensor;

TEv3UltraSensor rubiroSensors | @UKCHPOBaHHBINM JOCTYII TI0 HOMepY TopTa
// Homepa nopToB oT 1 [0 4
function ev3Ultra(index:integer): TEv3UltraSensor;
[vHam1ueCcKyi JOCTYII 110 TIOPSJKY TOJK/TIOUeHMUSsI.
// icemoruM st ev3Ultral
function ev3Ultra:TEv3UltraSensor;
// [OCTYTI K TIepBOMY TOJK/II0YEHHOMY YCTPOHCTBY
function ev3Ultral:TEv3UltraSensor;
// ROCTYTI K BTOPOMY IOAK/IFOUEHHOMY YCTPOICTBY
function ev3Ultra2: TEv3UltraSensor;
// BOCTYTI K TPeTheMY TOJKTFOUeHHOMY YCTPOUCTBY
function ev3Ultra3:TEv3UltraSensor;
// BOCTYII K 4eTBEPTOMY MOAK/IIOUeHHOMY YCTPOMCTBY
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Knacc

Mopynab

@yHKIMH JOCTyNA K YCTPOHCTBaM

function ev3Ultra4:TEv3UltraSensor;

TEv3ColorSensor

rubiroSensors

@DUKCHPOBaHHBINM JOCTYII TI0 HOMepy TopTa
// Homepa nopToB oT 1 10 4
function ev3Color(index:integer): TEv3ColorSensor;
JuHaMyUue CKUiA OCTYTI TI0 TIOPSKY TTOAK/TIOUEHUS.
// mcepmonum Ay ev3Colorl
function ev3Color:TEv3ColorSensor;
// [OCTYTI K TIepBOMY TOJK/II0YEHHOMY YCTPOHCTBY
function ev3Colorl:TEv3ColorSensor;
// [OCTYTI K BTOPOMY TOJJK/TFOUeHHOMY YCTPOUCTBY
function ev3Color2:TEv3ColorSensor;
// BOCTYTI K TPeTheMY TOJKTFOUeHHOMY YCTPOUCTBY
function ev3Color3:TEv3ColorSensor;
// BOCTYII K 4eTBEPTOMY MOAK/IIOUeHHOMY YCTPOMCTBY
function ev3Color4:TEv3ColorSensor;

TEv3TouchSensor

rubiroSensors

@duKCcHpOBaHHBIM OCTYII 110 HOMepY 1opTa
// Homepa nopToB oT 1 10 4
function ev3Touch(index:integer): TEv3TouchSensor;
JlMHamM1uecKuit JOCTYII 110 TIOPSJKY MOJK/TIOUeHMUsI.
// mcepmonnm Jyist ev3Touchl
function ev3Touch: TEv3TouchSensor;
// BOCTYTI K IepBOMY MOAK/IFOUEHHOMY YCTPOHCTBY
function ev3Touch1:TEv3TouchSensor;
// BOCTYTI K BTOPOMY TIOJJK/TFOUeHHOMY YCTPOUCTBY
function ev3Touch2:TEv3TouchSensor;
// HOCTYTI K TPeTheMY TTOJKTFOUEHHOMY YCTPOUCTBY
function ev3Touch3:TEv3TouchSensor;
// BOCTYII K UeTBEPTOMY IOAK/IIOUeHHOMY YCTPOMCTBY
function ev3Touch4:TEv3TouchSensor;

TNXTTouchSensor

rubiroSensors

OUKCHPOBaHHBIM JOCTYII TI0 HOMEpPY TopTa
// Homepa nopToB oT 1 10 4
function nxtTouch(index:integer): TNXTTouchSensor;
JvHaMyye cKuii ZOCTYTI TI0 TIOPSIKY TTOAK/TFOUEHHSI.
// mcepmonuMm Ayt nxtTouchl
function nxtTouch: TNXTTouchSensor;
// [OCTYI K TIepBOMY MOJK/IIOYEHHOMY YCTPOWCTBY
function nxtTouch1:TNXTTouchSensor;
// [OCTYTI K BTOPOMY TNOJK/IFOUEHHOMY YCTPOWCTBY
function nxtTouch2: TNXTTouchSensor;
// [OCTYII K TPeTheMy IMOJKI0UEHHOMY YCTPOWCTBY
function nxtTouch3:TNXTTouchSensor;
// HOCTYTI K UeTBEPTOMY TIOAK/IFOUeHHOMY YCTPOMCTBY
function nxtTouch4:TNXTTouchSensor;

TEv3MediumMotor

rubiroMotors

@DUKCHPOBaHHBIM JOCTYII TI0 HOMepy TopTa
// Homepa niopToB ot 1(5) 0 4(8)
function ev3MMotor(index:integer):TEv3MediumMotor;
// Homepa nopToB 0T 'A' 10 'D' wnu ot 'outA' fo 'outD'
function ev3MMotor(index:string): TEv3LargeMotor;
JuHaMuyeCcKuii ZOCTYII TI0 TIOPSKY TTOAK/TFOUEHHS.
// mceponuM Ay ev3MediumMotorl
function ev3MMotor:TEv3MediumMotor;
// [OCTYTI K TIepBOMY TOJK/II0YEHHOMY YCTPONCTBY
function ev3MMotorl:TEv3MediumMotor;
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Knacc Mopynab

@yHKIMH JOCTyNA K YCTPOHCTBaM

// [OCTYTI K BTOPOMY TOJK/TFOUEHHOMY YCTPOWCTBY
function ev3MMotor2: TEv3MediumMotor;

// BOCTYTI K TPeTheMy IMOJKII0UEHHOMY YCTPOWUCTBY
function ev3MMotor3:TEv3MediumMotor;

// HOCTYTI K UeTBEPTOMY TIOAK/IFOUeHHOMY YCTPOMCTBY
function ev3MMotor4: TEv3MediumMotor;

TEv3LargeMotor rubiroMotors

@DuUKCHpOBaHHBIM OCTYI 110 HOMepy MopTa
// Homepa iopToB oT 1(5) 70 4(8)
function ev3Motor(index:integer): TEv3LargeMotor;
// Homepa nopToB 0T 'A' 10 'D' wnu ot 'outA' fo 'outD'
function ev3Motor(index:string): TEv3LargeMotor;
JlMHamM1ueckuit JOCTYII 110 TIOPSJKY MOJK/TIOUeHMUsI.
// iceBpoauM gnsi ev3Motorl
function ev3Motor:TEv3LargeMotor;
// ROCTYTI K IepBOMY MOAK/IFOUEHHOMY YCTPOHCTBY
function ev3Motorl:TEv3LargeMotor;
// BOCTYTI K BTOPOMY TIOJJK/TFOUeHHOMY YCTPOUCTBY
function ev3Motor2: TEv3LargeMotor;
// HOCTYTI K TPeTheMY TTOJKTFOUeHHOMY YCTPOUCTBY
function ev3Motor3:TEv3LargeMotor;
// BOCTYII K UeTBEPTOMY IOAK/IIOUeHHOMY YCTPOMCTBY
function ev3Motor4:TEv3LargeMotor;

TEv3Rule rubiroMotors

@DUKCHPOBaHHBIN JOCTYT [/ PY/IEBOTO YIpaB/ieHHs1 Ha OOJBIINX MOTOpPaXx I10
HOMepy TopTa

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

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

// Homepa nopToB 0T 'A' 1o 'D' wnu ot 'outA' go 'outD’

function ev3Rule(index1,index2:string): TEv3Rule;
[uHaMUueCcKWd [OCTYTN pyJieBOrO yIpaB/ieHUss Ha OONBLIMX MOTOpax o
TIOPSAKY TOJK/IHOUeHUs.

function ev3Rule:TEv3Rule;

@DUKCUPOBaHHBIN [JOCTYI [/l PY/IEBOTO YIIPABIEHUs Ha CPeJIHUX MOTOPAX IO
HOMepY MopTa

// Homepa noptos ot 1(5) m0 4(8)

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

// Homepa mopToB oT 'A' 10 'D' mm ot 'outA' 1o 'outD’

function ev3MRule(index1,index2:string): TEv3Rule;
JuHaMUYeCKWd AOCTYIl PY/IEBOrO VIIpAaBJAeHHsT HAa CpPeJIHUX MOTOpax [0
MOPSIZIKY TIO/[K/TFOUEHUSI.

function ev3MRule: TEv3Rule;

[Tpumep HIKe [eMOHCTPHUPYET MCMO/Ib30BaHUe (YHKIMOHATBLHOTO Crocoba /0CTyna K o0beKTam
[J1s1 oTipe/iesieHNst TIOPTOB, K KOTOPBIM IMOJK/IIOUeHbI /jBa JaTurKa-KHOTKH.

OnpeaeneHne NOpTOB ANA ABYX AATUMKOB-KHOMOK (sns8.pp)

}

{$mode objfpc}

uses uev3, rubiroSensors;
begin

ev3init();

if not ev3touch.connected then begin
writeln('First touchSensor NOT connected'); exit;

30



Bubnmroreka RubiRobot, Bepcus 0.2.3

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.

Hekoropele mpuMepbl B OuOMMOTEKe mTpejaraloTcs B JBYX BapUaHTax - C KIACCHUECKUM U
(yHKUMOHANMBHBIM CrIoco0aMu  [OCTyMa K yCTpoiicTBaM. B rmocsiesHeM ciiydae umsi (paiiia
NporpaMMmsl cofieput cypouxc "_1".

BecnepedoliHbIi peXxum padoTbl OGNOTEKN

OTK/IF0OYeHHe yCTPOWCTBA MOXKET OBITh MpOTecTHpoBaHO MeTozoM Connected moboro oObekTa-
JaTuika WM O00beKTa-MOTOpa, OfHAKO TIPOTPAMMHCT (aKTUYeCKU He MOXeT obOpaborarhb
CUTyaluio, Koraa ¢usnueckoe otkaroueHre Bo3HUK/IO [TOCJIE mpoBepku COCTOSIHHSI 00BEKTa, HO
1O obpatieHust K yCTPOUCTBY.

[ns pemieHust ykasaHHOW r1pobsemel Oubmuoreka Rubirobot mo ymonuaHuto paboraer B
Oecriepe0oiiHOM peXXuMe, TO eCTh TIO/I/IePKUBAeT BO3MOKHOCTh OecriepeO0iHON paboThl 00BEKTOB
JATYMKOB W MOTOPOB TIPpM KPATKOBPEMEHHOM OTK/IIOUEHUH (U3MUECKHX YCTPOWCTB C WX
TIOC/IeAYIOIMM TIePeToIK/IFOUeHHeM K TOMY-)Ke TopTy. Takasi CHTyaldsi yacTO BO3HUKAeT IpU
c/1abOM KOHTaKTe COeJIMHWTE/LHBIX TIPOBOZOB, SKCIUTyaTal[i po00OTa B CJAOKHBIX YCJIOBUSIX
(pe3kue MOBOPOTHI, IepeBOpauMBaHUs, TPSICKA) U T. I1.

[Tpu momeiTKe oOpareHUss K MeToflaM OTK/IFOUEHHBIX OOBEKTOB, KOTOpbIE IOJMYYaloT JOCTYI K
YCTPOMCTBY, cucTeMa OoKMpyeT obpalrieHue U mbitaetrcs uev3sysfs.countMaxRefreshFactory pa3
(mo ymomuanuo - 10) TmepenojK/IIOUUTL OTK/IHOUEHHOe YCTPOMCTBO C WHTEpBajioM B
uev3sysfs.errorAttrinterval Mumicekysz (o ymomuanuto - 2000) MeKay TOMBITKAMH U 3BYKOBOM
cUrHanusanue, peryaupyemon uev3sysfs.beepError (mo ymomuanuto - true). Ilpm ycremHom
Tiepero/IK/IF0UeHrH TIporpaMMa IMpo/io/bKaeT CBO paboTy ¢ Mecta O/10KMPOBKU. B ciyyae Heyzauu
- Bo3HUMKaeT Exception. 3BykoBasg CUrHaju3alus I[103BOJIeT [0 TOHY OIpeAeJUTb THI
OTK/IFOUEHHOI'0 yCTPOMCTBA (JABUraTe/ny - BBICOKWM TOH, JAaTYMKW - HU3KWUW), U TIO0 KOIUUYECTBY
CUrHajoB - HoMep noprta (oT 1 0 4 curHanos).

Hepocrarkom Takoro nozaxoza siBisieTcs: (pMKCHpOBaHUe THIIA YCTPOICTBA Ha MOPTY, K KOTOPOMY
OHO OJHAKJBI ObUIO MOAK/IIOUEHO. [IpyrvMy C/I0BaMHM, TIePEeroJK/IoueHre K OJHOMY U TOMY-Ke
MIOPTY BO3MOXKHO TOJIBKO /Il YCTPOMCTB OJHOrO TWra. B HeKOTOpbIX Ciydasx 3TO MellaeT
KOPPEKTHOMY (PYHKLIMOHHUPOBAaHWIO TIporpamm. Hampumep, B Tipumepe portview.pp OUOIMOTeKH
npe/icTaB/ieHa peanu3aliysl aHaau3atopa IMOPTOB KOHTpoJulepa. AHaau3aTop [O/DKeH KOPPEeKTHO
paboTaTh MpW AMHAMUYECKHX OTK/FOUEHHSIX U TIOJK/IIOUEHHSX JIFOOBIX YCTPOHCTB K JHOOBIM
nopram. B 6ecrniepe6oiiHOM pekKiiMe 3TO HEBO3MOYKHO peasri30BaTh.

B npumMepe portview.pp IpeZicTaB/ieH anropyuTM OTK/II0YeHus1 Oecriepe6oitHOTO pexxruma:

1. BriokupoBaHre TepemnoK/IoUeHni YCTPOICTB ycTaHoBKoM uev3sysfs.countMaxRefreshFactory
B 3HaueHue 0.

2. 3ak/IroueHMe Kofia TIPOrpamMMbl B 00pPabOTUMK MCK/THOUMTE/BHON CUTYyal[uu /st OJIOKUPOBaHUS
peaki[uM Ha obOparlieHre K OTK/TIOUeHHBIM yCTPONCTBaMU.
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3. Tlepuomuueckoe OOHOB/IEHHWE CITHCKA TMOAK/IIOUEHHBIX YCTPOMCTB C TIOMOIIbIO (habpuku
ycrpoiictB ev3deviceFactory.Refresh(true).

4. Tlepuopvyeckasi TIpoBepka OOBEKTOB YCTPOMCTB Ha BaJHAHOCTH C momorpio Connected u
YHUUTOXKEHHEe HeBaIU/HbIX.

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

Croutr o0paTuTh BHMMaHWe, 4YTO TIpU OTK/IHOUeHUHM OecriepeOOHHOTO peXuMa HEBO3MOXKHO
KOPPEKTHOe UCII0/b30BaHue (PYHKIMOHANIBHOTO criocoba JocTyma K oObeKTaM YCTpoicTB. B
CJIeIYIOIIUX BEPCUSIX OMOTMOTEKH TIJIAaHUPYeTCsl Co3aHre Oosiee MPOCTOr0 MeXaHW3Ma OTK/TFOUeHUSsT
Y BK/TFOUeHUst OecriepeOOMHOTO peXkrMa, C aBTOMaTHUeCKOM TMO/IeP>KKOM BCeX CITIOCOO0B IOCTyTa K
oOBbeKTam.

TaiimayTbl GUGNNOTEKN

3anuch U yTeHWe 3HaueHWM JaTYMKOB, MOTOPOB, KHOTIOK U LIBETOMHAUKATOPOB TMPOW3BOAUTCS (3a
peIKMM WCK/TIOUeHHEeM) C HCTIONb30BaHWEM BUPTYalbHBIX (ailyioB B ¢aiioBoii cucreMe sysfs,
KOTOpBbIe, B CBOIO Ouepe/ib, 00C/TY)KUBAIOTCS [paliBepaMy COOTBETCTBYIOIINX YCTPOUCTB. CITHIIIKOM
YyacToe UTeHUWe 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 TpeJyCMOTpeHbl OT/e/bHble TaliMayThl Ha 4YTeHHue
(uev3sysfs.getInterval) u 3amuce gaHHbiX (uev3sysfs.setlnterval). [To ymonuaHWiO OHM paBHBI
cootrBeTcTBeHHO 10 ¥ 20 MWUIMCEKYH[, HO MOTYT ObiTh M3MeHeHbl KaK I700aabHO, Tak U
WHMBH/YaIbHO JJIs1 K&XK/0T0 K/lacca uiu o0beKTa.

[TepBbIM TpPU3HAKOM HEJOCTAaTOYHOCTU HCMO/Nb3yeMbIX TalMayTOB MOXKeT CJ/IYy)KUTb IpOLiecc
systemd_udevd, koTopelli HauMHaeT HCIob30BaTh Oosee 10% TMpoLleCCOPHOTO BpeMeHW U He
yMeHbIIIaeT CBOIO 3arPy’KeHHOCTh 10 OKOHYaHUH pabOoThI TIPOrpaMMBI (TTPOBEPSIeTCsT YTUIUTON top
B ssh-ceccun). Tekymuii Habop TaiiMayToB mozo0paH SKCIEpUMEHTalbHO M B TI0/aB/sOILIEM
OOMBIIMHCTBE C/Iy4yaeB He J0/DKeH flaBaTh Takoro s¢dexra. OfHAKO BO3MOXKHBI HEHCC/Iefl0BaHHbIe
CUTYyallUy, KoIyla pasMep TaliMayTOB OKa)KeTCsl HeJ0CTaTOYHbIM. B 3TOM cslyuae NporpaMMHUCTy
DPEeKOMeHZyeTCsi HayaTh pelllaTh BO3HHUKIIYID TpoOeMy IyTeM HeOO/IbIIOTO —yBeTMYeHus
r1o6asbHOrO TaiiMayTa Ha 3anuch (repemeHHas uev3sysfs.setInterval) B camom Hauasie porpaMmel,
[10 BbI30Ba (PyHKLMU ev3init.

32



Bubnmroreka RubiRobot, Bepcus 0.2.3

Vicnonb3oBaHUe K/1acCOB U 00 bEeKTOB OUOTNOTEKU
Rubirobot

Knacc TEv3, 00bekT ev3, moaynb uev3

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

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

Onucanue kiaacca TEv3

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

}

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

{

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

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

NapameTpbl MepegawTcsa napamu: 00bLEKT-cOObITME

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

¥

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

{

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

{

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

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

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

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

{

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

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

}

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

end;

IIpuMepbI UCII0/TH30BaHUA TalilMepOB 00beKTa ev3
{

JemoHcTpauma paboTel TalimepoB Ha EV3 (tmrl.pp):

{$mode objfpc}
uses uev3;
begin

ev3init();

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

writeln('Sleep 2 sec');

ev3.sleep(2000);

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

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

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

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

6000 msec.');

10000 msec.');

Knacc TEv3Buttons, 06bekT ev3buttons, moaynb
rubiroButtons

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

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

O6bekT ev3buttons Mo3BosisieT:

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

3) OxuziaTh BOSHUKHOBEHHS 3a/laHHBIX COOBITHM Ha KHOTKaX

CyIriecTByeT HECKOBKO CIIOCOOOB Kak WIeHTU(MUKAI[UKM KHOTIOK B METO/aX OXKU/AHUS, TaK U
WieHTU(UKALIUY COCTOSIHUSL KHOTIOK, TIPU 3TOM DETrMCTP CHMBOJIOB 3HAUeHHsI HE UMeeT:

Wpentudukaiiyisi KHOTIOK:
Knorka UP, BapuaHThl uzeHTUGMKaLmu: 'up','8Bepx’,'103",'bup
Kuonka DOWN, BapuaHTh! ujjeHTHUdMKaluu: 'down’,'Buu3','108','bdown’
Kuonka LEFT, BapuanTsl uaentudukanuu: 'left','sneso’,'105','bleft'
Kuonka RIGHT, BapuanThl ujeHTuduKkanuu: right','snpaso’,'106', bright'
Knornika CENTER, BapuaHThl uieHTU(GUKaLuu: 'center’, 1jeHTp','28','bcenter’
Kuonka BACK, BapuaHThl WieHTU(UKAIUU: J00ble CTPOKH, PEKOMEHIYIOTCS CJIeyIoIiue -

|l

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

N penTrduKaiusi COCTOSHUSI KHOTIOK
Knormnka otara: 'Het','no','0","
KHorika Ha)kaTa: BCe oCTa/ibHble BapUaHThI

Onucanue kiaacca TEv3Buttons

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

{

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

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

timeout - mMakcumanbHbli TaimayT, Bo3BpawaeT false npu Bbixoge No TanmayTy
}
function waitEvent(event:string; timeout:dword=high(dword)):boolean;
override;

{

6/10KMPOBAHHO XAET HaxXaTus Win OTNYyCKaHusa KnaBuwwu

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

B Press Bo3BpawaeT true, ecnu 6b10 HaxaTue

¥

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

{

X0aTb HaxaTus-oTNyCcKaHUsA Habopa KHOMOK
3aBepluweHne - nNpu BO3HUKHOBeHWM BCEX cobbITWIA M3 nepefaHHOro mMaccuba
Kaxgass KHONMKa B MaccuBe KoaupyeTcsa cTpokoi (cm.WaitEvent)
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end;

npouecce oxungaHuma conposoxgaeTcd MUraHnMem uBeTOUMHOAUKaLUWUK

3

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

{

X0aTb HaxaTusa-oTNyCcKaHusa Habopa KHOMOK

3aBepleHne - npu BO3HMKHOBEHUM JIOBOI0 cobbiTMa M3 nepefaHHOro maccuea
Kaxgas KHOMKa B MaccuBe KoaupyeTcs cTpokoih (cm.WaitEvent)

npouecce OxugaHua CONpPoOBOXAaeTCHA MUraHWeMm LBeTOUHAUKauuUn

}

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

// BO3BpallaeT COCTOSIHME KHOMKM BACK, true - npu HaxaTuu

property Back:variant read getBack;

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

function waitBack(press:boolean):TEv3Buttons;

// BO3BpawaeT COCTOsiHME KHoMKuM CENTER, true - npum HaxaTtumu

property Center:variant read getCenter;

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

function waitCenter(press:boolean):TEv3Buttons;

// BO3BpawaeT COCTOSAHME KHoMKuM UP, true - npu HaxaTuu

property Up:variant read getUp;

// oxunpgaeT Haxatma (1,true) wnm oTnyckaHua (0,false) kHonku UP
function waitUp(press:byte=1):TEv3Buttons;

function waitUp(press:boolean):TEv3Buttons;

// BO3BpawaeT COCTOSAHME KHOMKW LEFT, true - npu HaxaTuu

property Left:variant read getLeft;

// oxumpaeT Haxatusa (1,true) wam otnyckaHma (0,false) kHonkum LEFT
function waitLeft(press:byte=1):TEv3Buttons;

function waitLeft(press:boolean):TEv3Buttons;

// BO3BpalaeT COCTOSiHME KHOMKM RIGHT, true - npu HaxaTuu

property Right:variant read getRight;

// oxumpaeT Haxatua (1,true) wam otnyckaHma (0,false) kHONKM RIGHT
function waitRight(press:byte=1):TEv3Buttons;

function waitRight(press:boolean):TEv3Buttons;

// BO3BpawaeT COCTOSsHME KHOMKM DOWN, true - npu HaxaTuu

property Down:variant read getDown;

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

function waitDown(press:boolean):TEv3Buttons;

ITpumepslI UcCIo0/1b30BaHusA KHONOK EV3

{

BbiBOA,

}
{$mode

Ha 3KpaH HaxuMaemblX KHOMOK EV3 (btnl.pp):

objfpc}

uses uev3,rubiroButtons;

begin

ev3init();

while

not ev3buttons.back do begin
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if ev3buttons.up then writeln('UP');
if ev3buttons.down then writeln('DOWN');
if ev3buttons.left then writeln('LEFT');
if ev3buttons.right then writeln('RIGHT');
if ev3buttons.center then writeln('CENTER');
end;
end.

{

Bnokupywouee oxugaHue U BbIBOJ Ha 3SKpaH
HaxuMaeMbix/oTrnyckaeMmblix KHoOMok EV3 (btn2.pp)

3
{$mode objfpc}
uses uev3, rubiroButtons;
var button, press:variant;
begin
ev3init();
while true do begin
ev3buttons.wait(button,press);
case button of
bback:writeln('BACK:',press);
bcenter:writeln('CENTER:',6 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.

{

Bnokupywluee oxugaHune pasfiIMyHbIX KOMOMHaLWi
HaxaTua/oTnyckaHua KHonok LEFT u RIGHT (btn3.pp)

3

{$mode objfpc}

uses uev3, rubiroButtons;

begin

ev3init();

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

{

Brokupyiowee oxugaHue HaxaTuil OTAENbHbIX KHOMOK
C uBeToOBOW WHAMKaumen (btnd.pp)

}

{$mode objfpc}

uses uev3, rubiroButtons, rubiroLeds;

begin

ev3init();

Writeln('Wait UP');
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ev3buttons.waitUp;
ev3leds.all(255,0,255,0);
Writeln('wWait 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');
ev3buttons.waitCenter;
end.

Knacc TEv3Leds, 06beKT ev3leds, mogynb rubiroLeds

Hoctyn K 1BeTouHAuKatopaMm EV3 peanu3oBan uepe3 00wekT ev3leds knacca TEv3Leds. O6bekT
aBTOMAaTHUeCKU CO3JaeTCsl TIPYU MHULIMAIU3aLyy OuOIMOoTeKH BBI30OBOM MpoLieAyphl ev3init().

EV3 umMeet 4 11BeTOMH/JWKATOpa: JIEBbIM KpaCHbIU, JieBbll 3e/1eHbIM, TTPaBblii KpPaCHbIA U TpaBbli
3eseHbId. [IpU CcMellleHUM 1[BETOB WH/IMKATOPOB O/HOM CTOPOHBI MOKHO T0/yYaTh pa3/idyHbie
OTTEeHKH 3eJIeHOT0, KpaCHOTO 1 OPaHKeBOTO LIBETOB.

MHTeHCHMBHOCTSD LIBETa OMpeAesisieTcs Lie/ibiM 3HaueHrueM oT 0 g0 255.

[Ipu 3amycke mporpamMMbl aBTOMaTMUeCcKd BbI3bIBaeTCS MeTOJ, Start, yCTaHaB/IMBalOLWN CBeT/IO-
OpaH)KeBbIM LIBET Ha LIBeTOMHAWKaTopax. Vcrnonb3yeTcsi Kak BU3ya/bHOE MOATBEP)K/eHWe CTapTa
TIPOTPaMMBbI M YCIIeIIHOW MHUIMaIu3auu 6ubmvoTteku. [1py 3aBepiiieHHH BbI3bIBaeTCS MeTo[ Stop,
BOCCTaHABJIMBAIOIUM CTAaHAAPTHBIN 3e/1eHbIl LIBeT Ha LIBeTOMHUKATOpax.

MeTopb! push ¥ pop MO3BOJISIIOT COXPAHATh M BOCCTaHAB/IMBATL BCe 3HAYEeHHUsl L[BETOMH/IMKAaTOPOB
ofHOBpeMeHHO. [I/ifi 3TOro UCMo/b3yeTcsi CTeK, pa3Mep KOTOPOr0 OrpaHHWYeH TOJIbKO JOCTYMHOM
orepaTMBHOM mamsThio. Metog blink wucnonb3yeT TOT-)Ke CTeK [/ WUMHUTALUMUd MWTaHUs U
TIPUMEHsIeTCs, HarpuMep, B MeToZiax waitAny u waitAll 6a3oBoro kmacca TEv3 (mpumepbl
NIpPUMEHEeHHs - CM. ZJOKyMeHTalMio 1o kiaaccy TEv3Buttons)

[Ipu ycTraHOBKe IL|BeTa KaK[OrO MHJAMKATOpPA HWCIIO/Ib3yeTCs IMOBBILIEHHbIM TaumayT - 30Mc.
[TpakTuka TMOKasblBaeT, UYTO MpPU MeHbIIeM TaliMayTe JpaliBep L|BETOMHJUKATOpa MOXXEeT
"3ax71e0HyThCs" OBICTPO TIOCTYTIAOIIMMU JJAHHBIMH, UTO TIPHBE/IET K 3aBUCAHUIO KOHTPOJIIEPA.

Onucanue kj1acca TEv3Leds

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

//3anyckKkaeTcsa nNpu cTapTe, cO34aeT CBeT/I0-OpaHXeBblii LUBeT
function start:TEv3Leds;

// 3anyckaeTcsl No 3aBepleHWn, BBOCTaAHABNMBAET WTaHblii 3eneHblii
function stop:TEv3Leds;
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// coxpaHseT TeKyuue uBeTa B namsaTu (Ha BepuwuHe cTeka)
function push:TEv3Leds;

// BBOCTaHaBMMBaeT UBeTa M3 NamATM (C BEPWWHb CTeKa)
function pop:TEv3Leds;

// racuT BCe uBeTa
function hide:TEv3Leds;

{

npu nocnegoBaTeslbHOM WCMNONb30BaHUM racuT-BOCCTaHaBNMBaeT uBeTa
npuMMeHseTca ANS UMUTaUUSA MUTaHUs

HEe peKOMeHAyeTCs MCMoNb30BaTb COBMECTHO C

push, pop, hide - BO3MOXHb abeppauuu

}
function blink:TEv3Leds;

{

Ecnn B uBeTa OblNYM noraweHsl MMraHnem, BOCCTaHaBNMBaeT WUX,
MHaye Hu4yero He pgenaet

3

function unblink:TEv3Leds;

{

YcTaHaBnAnBaeT MHTEHCUMBHOCTb BCeX LBETOMHAMKATOPOB, AMana3OH 3HayeHui -
OoT O go 255 (OT MMHMMa/lIbHON [0 MaKCUMasibHOW WHTEHCUBHOCTWN)
3HayeHne -1 o3HayaeT OCTaBWTb COOTBETCTBYWWWUIA UBET 6€3 W3MEHEeHWN

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

// ycTaHaBnuBaeT MHTEHCUBHOCTb N€BbIX LBETOMHANKATOPOB
function Left(red,green:variant):TEv3Leds;

// ycTaHaBnMBaeT WMHTEHCUBHOCTb NpaBbiX LUBETOUHAMKATOPOB
function Right(red, green:variant):TEv3Leds;

// ycTaHaBnuBaeT WHTEHCUBHOCTb /N1€BOr0 KPacHOro uBeTOMHAUKaTOpa
function LeftRed(red:variant):TEv3Leds;

// ycTaHaBnuBaeT WHTEHCUBHOCTb MPaBOro KPacHOro uBeTOWHAUKaTOopa
function RightRed(red:variant):TEv3Leds;

// ycTaHaB/MBaeT WHTEHCUBHOCTb /1€BOr0 3e/1eHOro LuBeTOonHAuKaTopa
function LeftGreen(green:variant):TEv3Leds;

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

ITpuMepsI UCI10/1b30BaHUSA LBeTOMHAUKATOPOB EV3
{

TpoekpaTHoe 'nepenuBaHune" usetoB (ledl.pp)

3
{$mode objfpc}
uses uev3,rubirolLeds;
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var 1i,k:integer;

begin

ev3Init();

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

end;

end.

{

JeMOHCcTpauma MuraHuma useTtoumHaukaTtopos (led2.pp)

npyv OTNYWEHHON UeHTpasibHOW KHOMKe - MUraHue opaHXeBbiM
NPM HaxaToWl LUeHTpasbHOW KHOMKe - MUraHue KpacHbIM
BbIXOZ M3 MpoOrpaMmMbl - HaxaTue Ha KHONKy Back

}
{$mode objfpc}
uses uev3,rubirolLeds, rubiroButtons, sysutils;
var
centered:boolean=false;
begin
ev3Init();
while true do begin
if ev3buttons.center and not centered then begin
centered:=true;
ev3leds.unblink.all(255,0,255,0);
end;
if not ev3buttons.center and centered then begin
centered:=false;
ev3leds.unblink.start;
end;
if ev3Buttons.back then break;
ev3leds.blink();
sleep(300);
end;
end.

Knacc TEv3Screen, 06beKT ev3screen, Mmogynb rubiroScreen

Hoctynm K [AWcCIUler0 peanu3oBaH uepe3 o00bekT ev3screen kmacca TEv3Screen.

OOBeKT

aBTOMAaTHUeCKU CO3JjaeTCsl TIPYU MHULIMAIU3alK OMOIMOTeKH BBI30OBOM Mpolieyphl ev3init().

EV3 nmeer MOHOXPOMHBIN AuCIIIel pasMepoM 178x128 Touek. B peanbHOCTH MOXeT afpecoBaTbCs
192x128 Touek, ogHaKO TOUKM 179-192 Ka)k[]0ii CTPOKM BBIXOZASAT 3a Tipefiesibl guciiies. I1pu satom
OHU CYIIIeCTBYIOT, MOTYT OBITh PH HEOOXOAMMOCTH yCTaHOBJIEHBI ¥ CUATAHBI.

YepHbIM 1IBETOM Ha AWCIIIee cunuTaeTcs 3HaueHue 0, 6enbiM - 1. Mi3Haua/ibHO AMCIIIeN 3a/UT OebiM

OBeTOM, HaCTpOf/JIKH LIB€Ta KapaHJdlllda U KUCTH - YepHBLIE.
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Bb130B (pyHKIMI pHUCOBaHHSI He MPUBOAUT K HeMe[JIeHHOMY BBIBOAY Ha Juciiieid. PucoBanue
MIPOM3BOAUTCA B OIEpaTWBHOM IaMATH, BBbIBOZ Ha [JWCIUIed peanusyeTcss MeTofoM show. 3To
M03BO/ISIeT CO37aTh [JOCTAaTOUHO CJ/IOKHBIA PUCYHOK M OJHUM JeWCTBUEM, C MHWHHUMAasbHbIM
MepLiaHheM, TIepeHeCTH ero Ha JAUCILIe.

Tekct BoiBogutcs ttf-mpudTom DejaVuSans.ttf, koTopblii [Jo/mkeH OBITH TpeBapUTEIbHO
ycraHoB/ieH Ha EV3 (Hanpumep - yctaHOBKOM nakeTa ttf-dejavu).

Mopaynb rubiroScreen sBasiercs caMbiM O00BeMHBIM B OHOMMOTEKe, €ro TOAK/IOUEHHe
ABTOMAaTHUYeCKH YBeJMYMBaeT WCIIOMHSIEeMbIA (aiil rporpaMmbl mipuMepHo Ha 300 KuioOaidT.
[TosToMy, ec 0coboii HEOOXOAMMOCTH B BbIBOJle Ha JIWMCIUIEM HET - PeKOMEHAYeTCsl OTK/IHYaTh
JIAaHHBIM MO/y/b, UTO YCKOPHUT TIPOLiecC KOMMPOBaHUs ucronHsieMoro (atina Ha EV3 u ero 3arycka
Ha pobore.

Onucanue kiaacca TEv3Screen

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

// 04YnCTKa un3sobpaxeHus
function clear:TEv3Screen;

// BbIBOO M306paxeHuss Ha aucnnem
function show:TEv3Screen;

// 3anncb n306paxeHus Ha AUCK B png-¢opmaTte
function save(name:variant):TEv3Screen;

// J4TeHue un3obpaxeHWss c Aucka B png-dopmaTte
function load(name:variant):TEv3Screen;

// pucoBaHue pasnyHbiX GUryp KapaHgawom N KUCTbIO
function line(args:array of const):TEv3Screen;
function line(x,y:variant):TEv3Screen;

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

// neyaTb TecTa CTaHAApPTHbLIM WPUGTOM

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

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

// ycTaHOBKa napamMeTpOB KUCTWU

function brushStyle(style:variant):TEv3Screen; // 4yucno ot 0
function brushStd():TEv3Screen;

function brushNone():TEv3Screen;

function brushSolid():TEv3Screen;

function brushBlack():TEv3Screen;

function brushwhite():TEv3Screen;

// ycTaHOBKa napamMeTpoB KapaHjawa
function penBig():TEv3Screen;
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function penSmall():TEv3Screen;

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

function penNone():TEv3Screen;

function penStd():TEv3Screen;

function penBlack():TEv3Screen;

function penWhite():TEv3Screen;

// ycTaHOBKa napamMeTpoB wpudTta

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 XO/cTa
property Canvas:TFPImageCanvas read fcanvas;

// [OCTYyNn K 00BbEKTY puUCYHKa
property Image:TEv3Image read fimg;
end;

ITpumepsl 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 M NOBOPOTOM TeKcTa (scr2.pp)

3
{$mode objfpc}
uses uev3,rubiroScreen, sysutils;
begin

ev3init();

ev3screen
.print(10, 20, 'NpuseT!!!")
.fontBig()

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

.fontsStd

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

sleep(3000);

ev3screen

42



Bubnmroreka RubiRobot, Bepcus 0.2.3

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

{

NpocTeliwana MynbTuUnAnkauma (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, 'npuset C/EBA!'")
.print(178-1i, 40, 'npuseTt CMNPABA!")
.print(i, 60, 'npuBeT C/EBA!'")
.print(178-i, 80, 'npuseT CMPABA!')
.print(i, 100, 'npuBeT CNEBA!")
.print(178-1i,120, 'npuBeT CNPABA!'")
.show;
end;
sleep(3000);
end.

{

3anosHeHne pgucnnes Habopom OTpPe3KOB
CO cny4yalHbiMW CTUEM U WUPWUHOK (Scr4.pp)
3
{$mode objfpc}
uses uev3, rubiroScreen, sysutils;
var i:integer;
begin
ev3init();
randomize;
for i:=1 to 100 do begin
ev3screen
.penSize(random(6))
.penStyle(random(4))
.line(random(178), random(128), random(178), random(128))
.show;
end;
sleep(3000);
end.

JemMoHCcTpaums cTuneid KUCTU M COXpPaHEHUs COAEPXUMOro aucnnes
B ¢danne png-¢opmaTta (scr5.pp)

3

{$mode objfpc}

uses uev3,rubiroScreen, sysutils;
begin

ev3init();
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ev3screen
.brushStyle(6)
.rectangle(0,0,172,128)
.brushStyle(0)
.circle(172/2,128/2,50)
.show
.save('scr5.png');
sleep(3000);
end.

Knacc TEv3Sound, 06bekT ev3sound, mogynb rubiroSound

HocTym K 3ByKOBO# TIoficMcTeMe peann3oBaH yepe3 00bekT ev3sound kimacca TEv3Sound. O6wekT
aBTOMAaTUUeCKU CO3JaeTCsl TIPYU MHULIMAMU3alyy OubIMoTeKr BBI30BOM TpoLieAyphl ev3init().

MeTo/pl K/acca OCYLIeCTB/IsieT BHEIIHWN BbI30B CJIeyHOLUX KOHCOMbHBIX linux-yTuUiuT: amixer
(ycTaHoBKa rpoMKOCTH), beep (momaua 3BYKOBBIX CHrHajoB), play (o3ByurBaHue WAV-¢aiina),
espeak (cuHTe3arop peun). Takum o6pasom, cyujecTByeT 3 TUIla 3BYKOBBIX IIPOLIECCOB,
orpeenisieMblx UaeHTUuKaTopamu 'beep, 'play' u 'speak’.

bubmoTeka HacTpavBaeT CHHTe3aTOP pPeUM Ha HCTOIb30BaHHE DYCCKOTO si3blka. JTO O3HAYaer,
Cpefid TIPOYEro, UTO UKMC/IWTebHble OyAyT MPOWU3HOCHUTLCS IO PYCCKH, AaKe eC/M HaXOASTCS
BHYTPU aHIVIMHCKOTO TeKCTa. VICTo/b3ysl AOTOTHUTE/IbHBIM C/I0Baph C caiita pa3paboTurka espeak,
MOKHO 3HAUUTEJbHO YAYUIIUTh TPOM3HOIIIEHWe PYCCKOro TeKcTa. [Ijis 3TOro cijiefyeT 3arpy3uTh
apxuB http://espeak.sourceforge.net/data/ru dict-48.zip, pa3apXWBHpOBaTh HaXOAAIMIUNUCA B HEM
datin ru_dict-48 u ckomupoBaTh ero Ha KOHTposiiep, 3ameHsisi daitn  /usr/lib/arm-linux-
gnueabi/espeak-data/ru_dict.

3amycK Ka)k[oro 3BYKOBOIO TIpoLjecca peajM3yeTcsi Tapasie/ibHO OCHOBHOM TIporpaMme M
rapasuyie/ibHO JIPYTUM  TUTIaM  3BYKOBBIX TIpOL[eCcCOB. Takoe TOBeJileHHe MOXXHO W3MEHHTh C
TIOMOIIIbIO MeTO/la Wait, KOTOPBIN G/IOKHMPYeT MPOrpaMMy B OXKUJaHUM 3aBepIileHHUs 3a[JaHHOTO TUTa
(TUIIOB) 3BYKOBOTO TIpOLiecca.

3BYKOBBIE TIPOLIECCHI Pa3HbIX TUIIOB He B3aUMOJEHCTBYIOT MeXAy co0oif, uTo, C yueToMm
TapasuieIbHOCTA UX PabOThI, MO3BOJISIET BO3HUKATh CUTYAlUsIM, KOT/la Pa3Hble THIbI TPOLIeCCOB
OyZlyT 03ByueHbl He B TOM TIOpPsi/ike, KOTOPOM 3arlyCKa/uch. Haripumep, rocsiefoBaTebHbIN 3amycK
pecypcoeMKoro espeak ¥ BEICOKOCKOPOCTHOTO beep 6e3 0»KuziaHus 3aBepILIeHUs TIPOLIeCCOB, CKOpee
BCEro TpUBeJeT CHayajga K Tofiade 3BYKOBOTO CHIHaja, a 3areM - K O03BYYMBAHHUIO TeKCTa
CUHTE3aTOPOM peuH.

3amycK 3BYKOBOTO IIpoljecca [0 3aBeplieHHs J[pyroro 3BYKOBOTO TIpPOL[ecca TAaKOTO-Xe THIa
TipyBeZieT MO0 K OXKU/IAHWIO 3aBepIleHus Mpenbiayliero mpoiecca (Meton setWaitBeforeStart(),
UCTIONBb3yeTCsl TI0  YMOMUYaHWi), /MO0 K TIpepbiBaHUIO TIpeAblAyIlero rpoiecca (MeTof
setStopBeforeStart()), mocsie uero OyzeT Mpor3BeZieH CTapT HOBOTO 3BYKOBOTO TPOIiecca.

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

Omnucanue Kiaacca TEv3Sound

TEv3Sound=class
constructor create;
destructor destroy;override;
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// YcTaHaBnuBaeT YpPOBEHb FPOMKOCTU (OT ©@ A0 100%)
function volume(vol:variant):TEv3Sound;

{

NofaeT 3BYKOBOW CUIrHan 3afaHHOW 4acToThl, 3afaHHOW ANUTENbHOCTH,

C 3ajaHHOi nay30i MO OKOHYaHUWU.

ANMTeNnbHOCTbL NO ymoYyaHuw = 200Mc, naysa - OwmC

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

{

NogaeT Habop 3BYKOBLIX CUIMHa/IOB 3aJaHHOW 4acToOTbl, 3aJaHHOW ANUTENbHOCTU,
C 3ajaHHOW nay3oli No OKOoH4YaHuu. WHPopmaumsa O curHanax nepegaeTcs B
MaccuB TpoOWKamy YacToTa-g/NTeNIbHOCTb-Mnays3a.

b

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

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

{

03By4MBaeT MepefaHHbli TEKCT CUHTE3aTOpoOM peuu,

CKOPOCTb MO yMmo/siHaHuio = 160 C/0B 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;

// ycTaHaBiuBaeT KO/-BO C/IOB B MUHYTY A1 CUHTEe3aTopa peuu
function setSpeakSpeed(speed:variant):TEv3Sound;

// OXnjaeT 3aBepleHus wbbiXx 3anyluleHHbIX 3BYKOBLIX MPOLECCOB
function wait():TEv3Sound;

{

OxupaeT 3aBeplleHna 3anylleHHbIX 3BYKOBbLIX MNpOL,EeCccoB
NapameTp what onpegenseT Tun npoueccos:

'all' - Bce 3BYKOBble MpoLecchl
'beep' - 3BYKOBOIi curHan
'play' - o3ByumBaHue WAV-odalina
'speak' - cuHTe3aTop peuu

3

function wait(what:variant):TEv3Sound;

// TNpepbiBaeT BCe 3anyleHHble 3BYKOBbIE MPOLIECCHI
function stop():TEv3Sound;

// TpepbiBaeT 3anyleHHble 3BYKOBble npoueccol, napametp what - cm. wait()
function stop(what:variant):TEv3Sound;

{

yYCTaHaB/INBae€T pPexuMm OXunaaHUA 3aBepleHnAa 3BYKOBOro npouecca nepen
CTapTOM HOBOIro 3BYKOBOIO npouecca TaKoro-xe Tuna. Wcnonb3yeTcs
no ymMoJs14aHuKo

3
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function setWaitBeforeStart():TEv3Sound;

{

yCTaHaB/MBaeT pexuMm npepbiBaHUs 3BYKOBOMO Mpouecca nepej
CTapToOM HOBOIO 3BYKOBOIO Mpouecca TakKoro-xe Ttuna.
function setStopBeforeStart():TEv3Sound;

end;

IIpuMepBbI UCII0/IL30BaHUA 3BYKOBOM noacucrembl EV3
{

JemoHcTpaums beep ¢ ob6a3aTesibHbIM OXUAAHWEM Mepes 3aBeplIEHUEM MPOrpamMbl
(sndi.pp)
3
{$mode objfpc}
uses uev3, rubiroSound;
begin

ev3init();

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

ev3sound.volume(10).beep(450).wait();
end.

{

MoCTPOYHbLIA cMHTEe3aTop peuun. lpegHasHayeH Aana 3anycka B ssh-ceccuum.
(snd2.pp)

3

{$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.
{
JdemoHcTpaunsa speak u beep (snd3.pp)
}

{$mode objfpc}
uses uev3, rubiroSound;
begin
ev3init();
ev3sound.speak('UmMnepckuii mapw, cnywaTb Bcem!',120).wait;
ev3sound.beep([
500,500, 250,500, 500, 250, 400, 500, 200, 600, 200, 50,
500,500, 250, 400, 500, 200, 600, 200, 50, 500, 500, 500,
750,500, 250, 750, 500, 250, 750, 500, 250, 810, 500, 200,
600, 200,50,470,500, 250, 400,500, 200, 600, 200, 50, 500, 500, 500
1) -wait;
end.
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Motopbl Lego EV3, moaynb rubiroMotors

B Tekyiieli Bepcuu OMOMMOTEKM mMO/ep)KUBaeTcst /Ba Lego-moTopa - OOJBIION W CpeIHUA.
O1ivunsi MeXXZly MOTOpPaMH - B MOIIHOCTH W CKOpocTH BpaijeHus. CpenHuii Mortop Oosee
CKODOCTHOM, HO MeHee MOIIHbIMA, ueM Oosbloi. [Iyis1 CpefiHEro MOTOpa HCIIOb3YeTCsl Klacc
TEv3MediumMotor, g1 6oseimoro - kimacc TEv3LargeMotor. O6a knacca MOpOX/eHbI OT
6asoBoro TEv3TachoMotor, KOTODEIi NpefijiaraeT cieyrolie BO3MOKHOCTH:

1. 3anyck moropa.

2. 3amycK MOTOpa C OCTaHOBKOM IO MCTeueHWH BPeMeHH, IO JIOCTWKEeHHIO0 KOJMuecTBa 000pPOTOB
WY TPaZiyCoB, TI0 AOCTIKEHHIO aOCOTFOTHOM MO3ULUH.

3. ITopmep>kka peBepca C NMOMOLbI0 YCTAaHOBKH OTPULIATE/TbHOM CKOPOCTH.

4. Tlepeq, 3aryCKOM U TIPH 3aITyCKe 3aJjaHre CKOPOCTU M OJHOTO M3 TPeX CII0COO0B OCTaHOBKH.

5. OcraHOBKa MOTOpa OJJHUM U3 TPeX CII0COO0B OCTAaHOBKHU.

6. OXuzlaHve 0CTaHOBKU MOTOpa.

7. OkuJaHue JOCTWKEHUSI MOTOpa OIpeJie/IeHHOM MO3WLIMK B pa3/MyHbIX eUHULIAX U3MepPeHHsl
(BpamieHusix/060poTax/rpagycax)

8. IlonyueHue 3aJaHHOM U TeKyllled CKOPOCTH, TMO3ULMM MOTOpPa B pa3/lMYHbIX eJUHULIAX
u3MepeHus (BpaljeHusx/000poTax/rpagycax), Criocoda 0CTaHOBKH.

9. IIpeobpa3oBaHus MeX/y pa3/TMUHBIMU eUHUL[AMU M3MepeHust (BpallleHHsi/000pOThI/TPaiyChl).
10. TTopgepkka 0 10 He3aBUCUMBIX CUETUHKOB BpalljeHHi/000pOTOB/IpalyCoOB Ha MOTOP.

[Tpu co3maHuM 0OBEKTOB-MOTOPOB MOYKHO YKa3bIBaTh HOMEp TOpTa. [IeHCTBUTENbHBI CieyHOIHe
3HaueHus1 (DerucTp CUMBOJIOB HEBa)KeH)

s niopra A: 5,'5','outA';'A’;

[t opta B: 6,'6','outB','B';

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

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

Ecsm ropT He yKa3bIBaeTcsl, TO 00BEKT-MOTOp TIPUCOeIUHSAETCA K OmKkaliieMy (c/ieBa-HarpaBo, OT
A 0 D) MMHMMa/IbHO Harpy>keHHOMY TOPTY, Ha KOTOPOM TOJK/IFOUEH MOTOP COOTBETCTBYHOILIETO

tuna. Iloj Harpy3kol TopTa MOHMMAETCs] KOJMUECTBO MPUCOEAVHEHHBIX K TMOPTYy 00beKToB. B
TeKyIIel Bepcur OUOTMOTEKH He UMeeT CMbIC/Ia Harpy»kaTb TIOPT OoJiee UeM OfIHUM 0OBEKTOM.

Onucanue KnaccoB TEv3TachoMotor, TEv3MediumMotor, TEv3LargeMotor

BcnomoraTesibHble TUMbl AaHHbIX :

{

TUMN AN onpefefnieHMs M yCTaHOBKM MO3MUMM MOTOpa, A8 yNpaBneHWs cueTymKamu
CRot - BpaweHusa (o06blMHO 360 BpaweHwin = 1 obopoTy, 1 BpaweHue = 1 rpagycy)
cTurn - o6opoThl

cDeg - rpagyctl

TTypeCounter=(cRot, cTurn,cDeg);

OCHOBHble K/laccChl:

TEv3TachoMotor=class(TEv3Motor)

// XOeT OCTaHOBKWM MOToOpa
function wait():TEv3TachoMotor;

{
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YcTaHaBiuBaeT CMocob6 OCTaHOBKM MOToOpa.

JeicTByeT npu 3anycke moTopa.

Ha Tekywee BpaleHue mMoTopa B/USAHUA He OKas3biBaeT.

BapuaHThl:

1) OcTaHoBKa 6€3 OTK/WYeHUA nojaynm 3N1eKTPO3Hepruu,
cpefHuiA TOPMO3HOW NyThb
saBrake, 'brake', 'Topmo3', 'Topmo3un', 'TopmMo3uTh', 1

2) OcTaHOBKa C ygepxaHueMm NO3WUWN, MUHWMASbHbIAi TOPMO3HOW MNYyThb
saHold, 'hold', 'cTon', 'ctoaTtb', 'cToin’', 2

0) [BWXeHWe HakaToM, C OTK/IYEHUEeM Mojauyn I/1eKTPOIHEepPruu,
MaKCUManbHbIi TOPMO3HOW NYTb
saCoast, 0, 'HakaT' ¥ gpyrue BapuaHTbl, He Bxogsauwue B 1) u 2)

}

function setHowStop(sa:variant):TEv3TachoMotor;

{

Bo3BpawaeT crnocob6 OCTaHOBKM MOTOpa
1 - OcTaHoBKa 6e3 OTK/YEHWUSA Mojayn 3/EKTPO3HEepruu,
cpefHuiA TOPMO3HOW NyTb
2 - OCTaHOBKa C yjepxaHuem no3vuuun, MUHUMaNbHbIA TOPMO3HON NyTb
0 - [BwxeHuMe HakaToM, C OTK/YeHMeM MnoJayn 3MeKTpo3Heprum,
MaKCUManbHbIi TOPMO3HOW NYyTb
3
function howStop(out sa:variant):TEv3TachoMotor;
function howStop:variant;

{

3anyckaeT C4yeTymk 06OpPOTOB, KOAMYECTBO cyeTyukoB - 10, ¢ O go 9
Mo yMo/slHaHUI0 UCMNONb3yeTCcA CYEeTUUK C Homepom O

3

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

{

BO3BpawaeT KO/-BO BpaleHuii/ob0poToB/rpagycoB C MOMEHTa 3anycka cueTuyuka
PesynbTaT 6ygeT oTpuuaTenbHbIM MpU O06paTHOM BpawWeHWn
}
function counter(typeCounter:TTypeCounter=cTurn;
ID:integer=0):variant;
function counter(typeCounter:TTypeCounter;
ID:integer; out count:variant):TEv3TachoMotor;

6/10KMpyeT Ha KOM-BO BpalweHuii/ob60poTOB/rpagycoB C MOMEHTa 3amyckKa cuyeT4yuka
count MoxeT ObITb KaK MOMOXMTENbHLIM, TaK W OTpuuaTenbHbIM (NO3BONSAET
KOHTpPO/MpOBaTb PEBEPCUMBHOE BpalleHMe moTopa)

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

6NOKNUpYeT Ha KON-BO BpalleHMin/060poTOB/rpagycoB C MOMEHTa 3anycka cuyeTuuka
count MOXeT OblTb TOMBLKO MOSIOXUTE/bHbLIM
He genaeT pas3HuUpl Mexay MpsiMbIM U PeBEPCUBHLIM BpaweHUsaMmm

3
function counterAbswait(count:variant; typeCounter:TTypeCounter=cTurn;
ID:integer=0):TEv3TachoMotor;

{

6n0K|/|pyeT Ha KO/1-BO IrpagycoB C TeKylWwero MOMeHTa
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deg (rpagychl) - Bcerga nofoxuTesibHOe 3HaudeHue
He M3MeHsleT COCTOosiHMe MoTopa (He 3anyckaeT M He ocTaHaBiWBaeT)
MOXeT O6NnoKMpoBaTb GECKOHEYHO, eCc/An MOTOp He BpalaeTcs.
function waitDeg(deg:integer;
ID:integer=0):TEv3TachoMotor;

{

6710KMpyeT Ha Kon-BO 06OPOTOB C TEKylWwero MOMeHTa
turn (o6opoThl) - Bcerga MoNOXUTENlbHOE 3HaveHue
He M3MeHsleT COCTOsiHMe MoTopa (He 3anyckaeT M He ocCTaHaBAuBaeT)
MOXeT 610KMpoBaTb GECKOHEYHO, €ec/M MOTOp He BpawaeTcs.
}
function waitTurn(turn:double;
ID:integer=0):TEv3TachoMotor;

{

npe6bpasoBaHus Buga rpagycol <-> BpaueHuss <-> 060poThl
}
function deg2rot(deg:variant):variant;
function rot2deg(rot:variant):variant;
function turn2rot(turn:variant):variant;
function rot2turn(rot:variant):variant;

{

YcTaHaBnvBaeT M BO3BpawaeT TeKylylw No3uuuio MoTopa B Pas3/nyHbIX
eAuHnLax M3mepeHus

3
function setPosition(p:variant;

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

{

YcTaHaBnMBaeT CKOPOCTb BpalleHna oT -100% go 100%
JeincTByeT npu 3anycke moTopa.
Ha Tekyuwee BpaweHne moTopa B/IMAHUA He OKa3biBaeT.

}

function setSpeed(sp:variant):TEv3TachoMotor;

{

Bo3BpallaeT YCTaAHOB/IEHHYI0 paHee CKOpPOCTb BpaueHus oT -100 go 100

¥

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

{

Bo3BpalaeT peasibHYl0 CKOpPOCTb BpaweHusa oT 0 go 100

}

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

{

Bo3BpauwaeT 1, ecsuM ycTaHOB/EH peBepc U O B MPOTUBHOM criyyae

}

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

{
}

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

{

OcTaHaBnMBaeT MOTOpP, CNocob6 ocTaHOBKM - cMm. setHowStop

3anyckaeT MOTOpP (ACWHXPOHHLIA BbI3OB) . BO3MOXHble napameTpbl -
CKOpPOCTb M Ccnoco6 OCTaHOBKW MO ymo/a4aHuio npu Bbi3oBe stop()

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

3anyckaeT MOTOp BMAOTb A0 AOCTUXeHWS abCoMoTHON no3uuuu
(ACUHXPOHHLIA BLI3OB) .
BO3MOXHble napameTpbl - CKOPOCTb M Cnocob OCTaHOBKMU

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/AMYeCTBO MUANUCEKYHA (ACUMHXPOHHLIA BbI30B) .
BO3MOXHble mapameTpbl - CKOPOCTb U CNOCO6 OCTaHOBKM
function RunTime(ms:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunTime(ms:variant; sp:variant):TEv3TachoMotor;
function RunTime(ms:variant):TEv3TachoMotor;

{

3anyckaeT MOTOP Ha KOAMYeCcTBO rpagycoB (@CUHXPOHHbLIA BbLI3OB) .
BO3MOXHble napameTpbl - CKOPOCTb U 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 KO/MYecTBO 060pPOTOB (@CUHXPOHHLIA BbLI3OB).
BO3MOXHble napameTpbl - CKOPOCTb M Ccnocob OCTaHOBKMU
3
function RunTurn(turn:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunTurn(turn:variant; sp:variant):TEv3TachoMotor;
function RunTurn(turn:variant):TEv3TachoMotor;

end;

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

end;

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

end;
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ITpumepsl ucnob3oBaHusa Mmoropos EV3
{

JeMoHCcTpauna 3anycKa WU OCTaHOBKMW

6onbwMx moTopoB (motl.pp)

Npn 3anycke ¢ 6710ka BMecTO KnaBuwu Enter
MOXHO HaxumaTb KHONKY CENTER

TpeboBaHusa:

ABa 60/bwWUX MOTOpa, JEeBbI MOAK/MOYEH K
nopTy C MEHbWWM HOMEPOM, MpaBblii - K NOpTy
C 60/blWXM HOMEPOM.

3

{$mode objfpc}

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

ev3init();

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

// 3anyckK Ha MaKCUManbHOW CKOPOCTMU

M1.Run(100);

// eANHCTBEHHas BO3MOXHOCTb OCTaHOBWTb MOTOp - enter
readln;

// OoCTaHOBKa C TOPMOXEHUEM

M1.stop(saBrake);

readln;

// Togknw4yeHne KO BTOPOMY MOTOPY
M2:=TEv3LargeMotor.create();

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

// MOXHO OCTaHOBMTb MOTOpP 4O 3aBepWeHus BpauweHus
readln;

// OCTaHOBKa C 3aMeHOli TOPMOXEHMWS Ha yAepxaHue
M2.stop(saHold);

readln;

// 3anyck MOTOpPOB B 06paTHyW CTOpPOHYy Ha 5 060poTOoB
// C OXugaHuem 3aBepleHus nx pabdoTol
M1.runTurn(5, -100, saBrake);
M2.runTurn(5, -100, saBrake) .wait();

writeln ('Motors stopped');

readln;
end.

PyneBoe ynpasneHue, moaysb rubiroMotors

Knacc TEv3Rule ucronb3yeTcsi /sl CO3[aHMsI pY/IeBOrO YIIpaB/ieHHsT Ha JByX MOTOpax M
npeZijlaraeT Cje/lyoLjie BO3MOXHOCTH:

1. TToamep>kka AByX OOJBIIMX WK IBYX CPEJHUX MOTODOB.
2. 3arnycK MOTOPOB C yKa3aHHWeM HarpaB/ieHUsl IBIKEHUSI.
3. 3anyckK MOTOPOB C yKa3aHWeM HalpaBJ/ieHUs IBU)KEHUS U C OCTAaHOBKOM 10 UCTeYeHUH BPEMEHHU.
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4. BrokypyoLui 3aryCK MOTOPOB C yKa3aHVeM Harpab/eHUs [ABWKEHUS U 0K aHUueM OCTaHOBKU
TI0 JOCTKEHHIO KOJTMUeCcTBa 000pOTOB UM TPajlyCoB.

5. Iloppep>kka pesepca.

6. [Tepen 3amycKoM U TIpH 3aITycKe: 3aZiaHie CKOPOCTH U OfIHOTO U3 TpPeX CII0cOO0B OCTaHOBKHU.

7. OXupgiaHue 0CTaHOBKU MOTOPOB.

8. [TonyueHue 3a/laHHOM U TeKyIIlell CKOPOCTH, Criocoba 0CTaHOBKH.

[Tpu co3manuu 00beKTa-py/eBOro yrpaB/ieHUsi MOKHO yKa3blBaThb HOMepa TOPTOB /iJisi JIEBOTO U
npaBoro OOMBIIMX MOTOPOB (MAEeHTU(UKAIMs TOPTOB - CM. Bbille). Ec/iu MOpThI He yKas3biBaTh,
OyayT 3a/1efiCTBOBaHbI /1Ba MePBLIX CBOOOAHBIX OOJBIIMX MOTOPA.

Onucanue kiacca TEv3Rule
TEv3Rule=class(TEv3)

// XAeT OCTaHOBKM MOTOPOB
function wait():TEv3Rule;

// co3fjaHue pyneBOoro ynpas/ieHWS Ha MOTOpax YyKa3aHHOro knacca
constructor create(LPort,RPort:variant; MotorClass:TEv3TachoMotorClass);
// co3gaHue pyneBOro ynpasB/ieHMS Ha 60AbWNX MOTOpax
constructor create(LPort,RPort:variant);
// co3fjaHue pyneBoro ynpasfieHWs Ha MOTOopax YKa3aHHOro knacca
constructor create(MotorClass:TEv3TachoMotorClass);
// co3pjaHune pyneBOro ynpaB/ieHuWs Ha 607bwMX MOTOpax
constructor create();

destructor destroy;override;

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

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

function howStop:variant;

{
YcTaHaBiMBaeT CKOPOCTb BpauweHusa oT -100% o 100% (cm.TEv3TachoMotor)
3
function setSpeed(sp:variant):TEv3Rule;
{
Bo3BpalaeT ycTaHOB/NEHHYI paHee CKOpPOCTb BpalweHuda oT -100 go 100
(cm.TEv3TachoMotor)
3

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

{
b

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

{

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

Bo3BpawaeT YCTAaHOB/IEHHYID paHee CKOpPOCTb BpauweHuss ANs NeBoro kosneca

Bo3BpallaeT YCTAHOB/IEHHYI0 paHee CKOPOCTb BpalleHus A8 npaBoro Koneca
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function SpeedRight:variant;

// Bo3BpauaeT peBepc (cm.TEv3TachoMotor)
function Reverse(out yes:variant):TEv3Rule;
function Reverse:variant;

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

{
3anyckaeT oba mMoTopa (acUHXpOHHHIM BbI30B) (cM.TEv3TachoMotor)
direct - HanpaBneHue ABUXeHUS
Mpumepsl NOBeAEeHWA Py/eBOro yrnpas/eHUs Mpu NOMOXUTENbHOW CKOPOCTHU
N 3HayeHua direct:
100 - nMoBOPOT BMNpaBO BOKPYr ocH,
-100 - NoOBOPOT BNIEBO BOKPYr OCH,
50 - NoBOpPOT BMNpaBO BOKPYIr npaBOro kosneca,
-50 - NoBOpPOT BNEBO BOKPYr NeBOro Koseca
}
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 MWUANUCEKYHA (@CUHXPOHHLIA BbLI3OB).
BOo3MOXHble napameTpbl - CKOPOCTb M cnocob 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 MOTOpPbl Ha KOAM4YeCcTBO rpaaycos (B/NOKUPYWUWIA BbI30B) .
BO3MOXHble mapameTpbl - CKOPOCTb M CNocob6 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 Konu4vecTeBo 060poToB (B/IOKUPYWOUWWIA BbI3OB) .
BO3MOXHblE MapameTpbl - CKOPOCTb U CNOCO6 OCTaHOBKM
}
function RunTurnWait(direct:variant; turn:variant; sp:variant;
sa:variant):TEv3Rule;
function RunTurnWait(direct:variant; turn:variant; sp:variant):TEv3Rule;
function RunTurnWait(direct:variant; turn:variant):TEv3Rule;
end;

IIpuMepbI HC0/IL30BaHUA PYJ/IEBOr0 yIpaB/ieHusi Ha 0a3e moTopoB EV3
{

[BMXeHWe Mo NUHUKM [0 NepekpecTKa
C nomoubl ABYX faTuukoB cBeTa (mot2.pp)
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TpeboBaHusa:

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

[Ba pgaTumka cBeTa, NeBblii NOAK/MOYEH K
nopTy C MEHbWWM HOMEPOM, npaBblii - K MOpPTY
C 60/bWUM HOMEPOM.

}
{$mode objfpc}
uses uev3, rubiroMotors, rubiroSensors;
var
L,R:TEv3ColorSensor;
Rule:TEv3Rule;

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

maxSpeed - MaKCuUMasibHO pa3BMBaeMas CKOPOCTb

minSpeed - MWHMMa/bHasi CKOPOCTb

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

borderBreak - rpaHuua 4epHOro, BbIXO4 M3 MpoUeAypb
npu cymme 3HayeHui faT4yuMKOB, MeHblieli borderBreak
(BbIXOL4 MO NepeKpecTKy)

borderAcc - rpaHuua TOYHOCTMW, [ABWXEHME MNPAMO MNPU pasanyvuun
3Ha4YeHuin gaT4ynkoB MeHbleM borderAcc

}

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

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

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

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

end.

{

PyuHoe yripaByieHre po60TOM C KiaBUaTypsl (mot3_1.pp)

TpeboBaHus:

[IBa GoMBIIIX MOTOPA, JIEBBIH MMOJK/TFOUEH K
TOPTY C MeHbILIUM HOMepOM, TPaBblIii - K TIOPTY
¢ OOJTBIIIIM HOMEPOM.

3amyck - B ssh-ceccun, pekomeHzyetcsi becripoBogHOe
TIOJK/TI0UeHre K poboTy.

[Tpu cTapTe mporpamMMbl BLIBOAUTCS CTIpaBKa 1o
KJIaBUILIaM yTIpaBJIeHusl.

}

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

function run(ch:char; speed:integer):char;

begin

result:=ch;

case ch of
#72:ev3rule.Run(0,speed);
#80:ev3rule.Run(0,-speed);
#75:ev3rule.Run(-100,speed);
#77:ev3rule.Run(100,speed)
else begin
ev3rule.Stop(); exit(#0);
end;

end;

end;

var ch,command:char;
speed:integer=20;

begin

writeln('"Po60TOM € pyuHBIM yTipaB/ieHHEM');
writeln("Knasuiia ESC - 3aBepiuieHue nporpammstl’);
writeln("KnaBuiim kypcopa 1, —, —, | - BWXKeHHe pobora');
writeln("KnaBuim ot 1 0 9 - ckopocTtb po6oTa');
writeln('OcTasibHble K/IaBUIIM - 0CTaHOBKA poboTa');
ev3init();

command:=#0;

while true do begin
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ch:=readkey;
if ch=#27 then exit;

if chin ['1'..'9"] then begin

speed:=10*(ord(ch)

-ord('0));

run(command,speed);

end

else if ch=#0 then command:=run(readkey,speed)

else ev3Rule.Stop();
end;
end.

Aatunku Lego EV3, moaynb rubiroSensors

B Tekyi1ieii Bepcru 6UOIMOTEKM T0/iep>KUBaeTCst Becb Habop paTurkoB Lego-EV3

TEv3InfraSensor

Nudpakpachsbiii gatuvk (kog 45509). [To3BosisieT onpe/ieniiTh pacCTOSIHUE 10
nipensiTcTBUs (A0 npuMepHo 70 €M), HampaB/eHWe W pacCTOsiHUe [0 Masika
(ko 45508), Habop Ha)kaTbIX KHOMOK Ha Masike. Orepaii Ha Masike
TIPOBOZSITCS C YUYETOM BbIOPaHHOTO KaHajla CBSI3H.

TEv3GyroSensor

I'ipockormmueckuii gatuuk (Koz 45505). TTo3BosisieT onpeenuTh CKOPOCTb U
Harmpap/jieHWe TPU [BWKEHUM B TOPU30HTA/ILHOM TIJIOCKOCTH, CKOPOCTb U
yTOJT HAaKJIOHa.

TEv3UltraSensor

Ynbrpa3sBykoBou gatuuk (koj 45504). [To3BonsieT onpeensiTh pPacCTOsSHUE
[0 TIPEMATCTBUS B MWUIMMeTpaX, CaHTUMeTpaX, MeTpaxX; OlLleHUBaTh
Ha/JiMyve IIyMOB OT JIDYyTMX [aTUMKOB; T0OJyuaTb JaHHbIE cpasy, J1bo
OXKU/laTh W3MeHuBIlIerocss 3HaueHus. LllTaTHO mMoOAJepP)KUBaeT pEXUM
TIOCTOSIHHOTO HEeTIPePLIBHOTO OTIpe/ie/IeHUsT PACCTOSTHUS. DKCIIepUMEeHTabHO
TIO/Ilep)KUBaeT PEXXUM  OFHOPa30BOrO  OMpefie/ieHUsl pacCTosiHUS  (He
pPeKOMeH/IyeTCsl K UCTI0/Ib30BaHUI)

TEv3ColorSensor

Hatuuk 1Beta/cBeta (kog 45506). IlogmepkvBaeT peXXuMbl OIpefesieHUs
1[BeTa, ompefeneHusi cocrapisouux 1Beta (RGB), onpeneneHusi ypoBHs
OTPaXeHHOIO CBeTa U OIpeZe/leHrsl OCBellleHHOCTH. [To3BossieT mosyuarb
JlaHHbIe cpa3y, MM00 0)KK/aTh U3MEHUBILIETOCS 3HAUeHHsI

TEv3TouchSensor

Hatuvk kacanusi (kog 45507). Tlo3BosisieT orpefie/iuTh TeKylllee COCTOsSIHUE
KHOITKY, [TI03BOJISeT OKUJATh Ha)KATHUsA, OT)KATUA U LIe/TUKa.

TNXTTouchSensor

Hatuvk kacanusi (kog 9843). [To3BosisieT ompezenuTh TeKyllee COCTOSTHUe
KHOITKH, TI03BOJISIET OXKU/]aTh Ha)KaTWsl, OT)KaTUS U I1je/TuKa.

I[Tpu co3paHny 0O6BEKTOB-AATUMKOB MOXKHO YKasblBaTb HOMep mopTa. [leliCTBUTe/bHbBI Clle[yIoIiye
3HaueHUs (PerucTp CMMBOJIOB HEBA)KEH)

s ropta 1: 1,'1','ind’
JJ1s mopra 2: 2,'2','in2'
st riopta 3: 3,'3','in3'
Jys nopra 4: 4,'4','in4'

b
b
b

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

Knacc TEv3InfraSensor, moaynb rubiroSensors

OcobeHHOCTBIO paboTbl MH(pPAKpPACHOTO [JaTuvKa SIB/ISIETCS €ro TeCHOe B3auMOJeHCTBUe C
vHpakpacHbIM MasikoM. [Ipu 3TOM, MOC/ie KaK[Oro MepeK/toueHHss Ha HOBbIA PEXUM, [JaTurK
TpeOyeT peMHUIMAIM3alMi Maska. B pesyrnbrare mpakTUueCKd HEBO3MOXXHO IPOrpaMMMPOBaTh
JIaTYMK CO CMellleHHeM pexkuMoB, Harpumep - OTHOBPEMEHHO nonyuartek 1 06pabaTbiBaTh

1) paccTosiHMe U HampaB/ieHue 10 MasKa,

2) HabOpbI KHOIOK Ha Masike
Knacc TEv3InfraSensor He 3ampelijaeT repeKkIiOueHHe PeKUMOB, OJHAKO CpeACTBaMHU AaTuvKa
TIPOKOHTPOJIMPOBaTh TEeXHUUECKOe COCTOSIHWe Masika HeBO3MOKHO. [103Tomy, TpU OTCYyTCTBUM
perHULIMaIN3aliy, JaTyuK OyzfeT BO3BpalllaTb HEKOPPEKTHbIe pe3y/bTaThl (HarlpyuMep - HeBepHO
OTipe/ie/IsiTh PacCTOsIHUE /10 Masika).
Takum 00pa3oM, OCHOBHOM peKOMeHJallMel M0 TPOrpaMMHPOBAHHIO WH(PAKpacHOTO JaTdrKa
spiasiercs MUHUMUM3U3ALINA OJHOBPEMEHHOI'O WCIIOJIB3OBAHUA cnexyrommx
HabOpOB MeTo/IOB

1) len

2) direct,distance

3) anybuttons, buttons

Onucanue Kinacca TEv3InfraSensor u BcrmoMorare/1bHBIX THIIOB JJAHHBIX
{

BCe [AOMYyCTUMble KOMOMHaLUUM KHOMOK WMHPpaKpacHOro masika,
ANns 60MbWMHCTBA M3 HUX B Ha3BaHWM yKa3biBaeTCHA LUBET U
MeCcTOMnoN0XeHNe :
R - red, KpacHasa KHonka
B - blue, cuHAsS KHOMKa
U - up, BepXHASA KHoMkKa
D - down, HWXHAA KHOMKa
Hanpuvmep, KOHcTaHTa irRUBD oO3HayaeT OAQHOBpPEMEHHOE HaxaTue
KpacCHO BepXHeir M CUHel HWXHel KHOMOK
}
TEv3IRButton=(irNone, irRU, irRD, irBU, irBD,
irRUBU, irRUBD, irRDBU, irRDBD,
irBeacon, irRURD, irBUBD);

{

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

}

TEV3IRButtons=set of TEV3IRButton;

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

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

{
HanpasfieHne Ao Masika, OT -25 (cnea) po +25 (cnpasa)
KaHan - oT 1 go 4
3
function direct(const channel:variant):variant;
function direct(const channel:variant; out dir:variant):TEv3InfraSensor;

{

paccTosaHne OO0 MasKa B %, OO 2 METpOB
KaHan - ot 1 pgo 4
}
function distance(const channel:variant):variant;
function distance(const channel:variant; out dist:variant):TEv3InfraSensor;

{

HaxaTble Ha MasKe KHOMKW, MPU MUCMNOMb30BaHUM MEepBOro KaHana;
nobble KoMOBMHauMM KHomok irRU, irRD, irBU wn irBD

3

function anyButtons():TEv3IRButtons;

function anyButtons(out butt:TEv3IRButtons):TEv3InfraSensor;

{

HaxaTble Ha MaskKe KHOMKW, NpW MCNoNb30BaHUM KaHana oT 1 fo 4;
BO3BpawaeT ¢aKT HaxaTWss OAHOW KHOMKW WAW KOMOMHAUUM ABYX KHOMOK.
MOXeT aHanu3upoBaTbCA Kak 3HadeHue Tuna TEvV3IRButton,
nmMbo Kak uenoe 3HadyeHue M3 guanas3oHa oT 0 go 11
}

function buttons(const channel:variant):variant;

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

end;

IIpumepsl UCo/b30BaHusA MH(ppakpacHoro AaTuuka EV3
{

JeMoHcTpauusa paboThl MHPpPaKpacHOro AaTyuMka M Masika
"Po60T Ha noBogke" (sns5.pp)

TpeboBaHus:
JBa 60/bwUX MOTOpa, fEBbIN MOAK/MOYEH K
NOpPTY C MEHbWMM HOMEPOM, Mpasbli - K MOPTY
Cc 60/1bWUM HOMEPOM.
WHOpaKpacHbIi gaTymK, MNOAKAKYEH K wbomy nopTy.
WHPpaKpacHbin Massk Ha NMepBOM 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
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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.

{

JemMoHCcTpaumsa uHppakpacHoro gatymka M masska (sns6.pp)
"AUCcTaHUMOHHOE YynpasrieHue"

TpeboBaHus:

JBa 60nbwMX MOTOpa, NEeBbli NOAK/MOYEH K

NOPTY C MEHbWMM HOMEPOM, MNpasbii - K MNOPTY

Cc 60/bWUM HOMEPOM.

WHOpakpacHbili gaTumk, MOAK/AOYEH K /io6oMy MNOpTYy.
WHbpakpacHbi Masgsk Ha NepBOM KaHane.

3
{$mode objfpc}
uses uev3, 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, moaysnb rubiroSensors

Vcnonb30BaHWe JaTuMKa-TMPOCKONa BO3MOXKHO TOJIBKO TIPH €ro TMOJK/IIOUeHUH WK KaJluOpPOBKE B
MOMEHT, KOTZla poOOT HaXOAWUTCS B COCTOSIHUM TIOKOSI. B MPOTHBHOM Ciydae /laHHbIE JaTuvK Oyzer
BO3BpalllaTh HEKOPPEKTHBIE IaHHBbIe.

Onucanue Kinacca TEv3GyroSensor

TEV3GyroSensor=class(TEv3Sensor)
constructor create(port:variant);
constructor create();
// KannbpoBKa rupockona, [AO/KHA MPOBOAUTCH B COCTOSAHUU MOKOSA
function calibrate:TEv3GyroSensor;
// yron nosopoTa B rpagycax
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function angle:variant;

function angle(out ang:variant):TEv3GyroSensor;

// CKOpOCTb NoBoOpoTa

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;

ITpuMepsI UCI10/1b30BaHUA AATUMKaA-rupockona EV3
{

JleMOHCTpauns gaT4ymka rupockona (sns4.pp)

Mpu cTapTe nporpamMmbl po60T AO/KEH HAXOAUTLCH B COCTOSHWM MOKOS.
KanubpoBkoi paTtumka rupockona ¢ukcupyeTcs nepBoHavasbHoe
HanpassieHue pob6oTa.

Ecnu HanpaBneHne pob6oTa M3MeHseTcsA (HanpuMmep - PY4YHbLIM MepemMeleHueM
B APYroe nofloxeHue), TO BbAAB 5-CEKYHAHWIA

WHTepBana, poboT MNnaBHO BO3BPAWAETCHA B UCXOAHOE MOJIOXEHUNE

C MOMOWbK BpalWeHns BOKPYr CBOEN ocu.

TpeboBaHus:

[lBa 6onbunx MOTOpa, NeBbA MOAK/IOYEH K
nopTy C MEHbWWM HOMEPOM, MpaBblii - K MOpPTY
C 60NbWMM HOMEPOM.

JaTunkK rupockona, NOAK/OYEH K /o6OMy MOPTY.

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

Onucanue kiacca TEv3UltraSensor

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

{

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

¥

function waitMode(yes:variant):TEv3UltraSensor;

{

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

}

function singleMode(yes:variant):TEv3UltraSensor;

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

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

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

// paccTosiHMe A0 NpensTCTBMA B MeTpax

function lenM:variant;

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

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

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

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

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

if ev3buttons.back then break;

L:=u.lenCM;

if L>50 then

r.Run(0,30)
else

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

end;
end.
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Knacc TEv3ColorSensor, Mmogynb rubiroSensors

Omnucanne xkiacca TEv3ColorSensor

TEv3ColorSensor=class(TEv3Sensor)

constructor create(port:variant);

constructor create();

{

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

¥

function waitMode(yes:variant):TEv3ColorSensor;

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

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

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

function colorRed(out colRed:variant):TEv3ColorSensor;

function colorGreen:variant;

function colorGreen(out colGreen:variant):TEv3ColorSensor;

function colorBlue:variant;

function colorBlue(out colBlue:variant):TEv3ColorSensor;

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

// nonyyeHue APKOCTWU oOcBeleHusa, oT 0 go 100

function ambient:variant;

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

ITpumMepsl UCI10/1b30BaHuA AaTUMKa cBeTa EV3
{

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

TpeboBaHusa:

JaTunK cBeTa, MNOAK/KYEeH K wbomy nopTy.

3

{$mode objfpc}

uses uev3, rubiroSound, rubiroSensors, rubiroButtons;
var

s:TEv3ColorSensor;

r,t:integer;

begin

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

{

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

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

Knacc TEv3TouchSensor, mogynb rubiroSensors

Onucanue xkiacca TEv3TouchSensor

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

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

// OxmaaHne HaxaTus KHOMKWU
function waitPress:TEv3TouchSensor;

// OXxugaHue OTNYCKaHUA KHOMKMK
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function waitRelease:TEv3TouchSensor;

// OxugaHue wenyka KHOMKW
function waitClick:TEv3TouchSensor;
end;

ITpuMepsbI UCI10/1b30BaHUA AATUMKA-KHONIKU EV3
{

JeMoHCcTpauma gaTuuMKa-KHOMKU CO 3BYKOBbIM COMPOBOXAEHUEM
(sns3.pp)

TpeboBaHus:
JaTunK-KHOMKa, MNOAKAWYEH K nwboMy MopTy.
}
uses uev3, rubiroSensors, rubiroSound;
var touch:TEv3TouchSensor;
begin
ev3Init();
touch:=TEv3TouchSensor.Create;
while true do begin
touch.waitpress;
ev3Sound.beep(200,5000);
touch.waitrelease;
ev3Sound.stop;
end;
end.

Knacc TNXTTouchSensor, mogynb rubiroSensors

Onucanuve kiaacca TNXTTouchSensor

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

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

// OxmaaHne HaxaTua KHOMKWU
function waitPress:TNXTTouchSensor;

// OxujaHue OTMNYCKaHUS KHOMKWU
function waitRelease:TNXTTouchSensor;

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

IIpuMepsl UCI0/Ib30BaHUA AaTYUKaA-KHONKU NXT
{

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

}

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