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BBeaeHue

Bubnuoreka rpefHa3HaueHa Jijisl yripaBieHust pobotamu Ha 6a3e koHTposuiepa Lego EV3 (B
nansHeniem - EV3), cogep>kut Habop K/1acCcoB U 00BEKTOB AIJIs I0CTYTIa KO BCEM MO/ICUCTEMaM
EV3. B coctaB 6ubmoTeku Bxogasat 6osee 15 mopysei, 6oee 30 eMOHCTPAIIMOHHBIX IPUMEPOB
pa3HoOM CTemneHU C/I0KHOCTH, fokymeHTauus, (aiinel COPYING.LESSER u
COPYING.LESSER.EN c Tekctom nuueH3un LGPLv3 Ha pycCkoM 1 aHIVIMKCKOM $13bIKax, (aisibl
README u VERSION.

st ucnonb3oBanus 6ubnuoreku Tpedyetcs 3arpy3ka EV3 ¢ guctpubytuBa Linux Debian npoekTa
ev3dev (http://www.ev3dev.org), ycTaHOBKa J|0TIO/THUTeTBHBIX TTakeToB fpc, gec, ttf-dejavu. s
pycuduKaiuu JUcTpruOyTHBa TaK)Ke peKOMeH IyeTcsl ycTaHOBKa maketa locales-all u Bei6op
ru_RU.UTF-8 B kauecTBe 0CcHOBHO}#1 jiokanu koMaHjoii dpkg-reconfigure locales. Camy
O6rbMMOTeKY pPeKOMeH/yeTCsl pasMeCTUTh B OT/Ie/IbHOM KaTasiore U 00aBUTh ero B IyTH MOWCKa
MoJy/nel B KOHpUrypauroHHoM ¢atine FreePascal.

Astop 6ubnmoreku RubiRobot - Cnvbkun I.A. (xdsl@list.ru). Vigest co3manust OMOIHOTEKH
TIOSIBU/IACh BO BPeMsI TTOJJTOTOBKH IITKOJIbHUKOB K POOOTOTEXHUUECKHUM COPeBHOBAHHSIM B KOHIIE
2016 - Hayaste 2017 roga. [TpUuMHOM MOCTYXXU TOT (PAKT, UTO MporpaMmHoe obecrniedenue EV3 ot
KoMTaHu Lego coBepilieHHO He TIpeZiHa3HaueHo /jist Pa3paboTKH CIIOKHBIX U 00beMHBIX
Tiporpamm, XoTsi, 6raroziapsi rpadUueckoMy sI3bIKY TIPOrPaMMHPOBaHUs, UMeeT HU3KHM ITopor
BXO)K/IEHHUSI 1 MOXKET UCTIO/b30BaThCsl IIKOJIBHUKAMH U CTY/IEHTaMU BCeX CTyTeHel 00yJeHusl.

[Ipyrue cpencTBa pa3paboTKU MPe/TonaratT UCIOIb30BaHHe CTOPOHHUX TIPOIIMBOK W/WMH TaKUX
13bIKOB MporpammupoBanus Kak C, C++, Java, Python u HekoTopbIX fpyrux. B To->xe Bpems, B P®
47151 00yueHus MPOrpaMMHUPOBAHHIO B OOJIBIIMHCTBE IIKOJT UCIIOMb3YHOTCS pa3Hble UajeKThI sS3bIKa
niporpammupoBanusi Pascal (Delphi, Pascal ABC, FreePascal u T. 11.). [lo HacTosiljero BpeMeHu He
CYIL[eCTBOBAJIO Cpe/iCTB pa3paboTky Ha si3bike Pascal g EV3, uto 3aTpyaHsio mpuMeHeHre
LIKOJIbHUKAMU T0JyUYeHHBIX Ha YPOKaxX MH(OPMATHKU 3HAHUW ¥ YMEHUWH /1J11 TPOrpaMMUPOBaHus
pobOTOTEXHUYECKHUX CHUCTEM.

B TO->xe BpeMsi, aKTHBHO pa3BUBAIOILMICS TPOEKT ev3dev Mo3BossieT OCYILeCTBIATh 3arpy3Ky Ha
EV3 oneparmonHon cucteMs! Linux Debian Jessie, B penio3utapusix KOTOpoi UMeeTCsl KOMITUJISITOP
FreePascal, uto jaeT BO3MOXXHOCTb CO3/jaHus 3PPEKTUBHOTO MHCTPYMeHTapusl AJis
nporpaMMmupoBaHusi po6otoB EV3 ¢ ncrnonb3oBaHUEM 3TOTO s3bIKa.

Pa3pabotka 6ubmioreku RubiRobot Hauanack B aripesie 2017, mepBbie pabourie peliieHus
TIPUXO/IATCS Ha KOHel Masi - Hauasio utoHsi 2017 roza. B Hauane nekabpst 2017 roga Ha caiite
http://rubirobot.ru/ 6sis1a ony6/IMKOBaHa TiepBasi MyO/IMuHast Bepcust OMO/IMOTEKH M0/ TULIeH3HeH
LGPLv3.


http://rubirobot.ru/
mailto:xdsl@list.ru
http://www.ev3dev.org/
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NMoarotroBka K nporpammupoBaHuto EV3

st mporpammupoBanust EV3 ¢ ucronb3oBanuem 6ubmuorekn Rubirobot norpedyercst microSD-
KapTa c guctpubytrBom Debian Linux npoekra ev3dev (http:/www.ev3dev.org/) u 3arpy3ka EV3 ¢
TIOAIrOTOB/IEHHOM KapThl. JlocTaToyHo noipobHast OKyMeHTalUsl Ha aHITIMCKOM si3bIKe UMeeTCs Ha
caiiTe mpoekTa 1o azpecam http://www.ev3dev.org/docs/getting-started/ u
http://www.ev3dev.org/docs/tutorials/. Ha pycckoM si3biKe 10 agjpecy
http://www.proghouse.ru/article-box/107-ev3dev nocTymnHa noiaroBast MHCTPYKLMSI TIOATOTOBKU
SD-kapte! ¥ nogxkmouenus K EV3 u3 oneparonHon cucrembl Windows 7. Eciii mo KakMM-TO
NpUYMHAM CalT www.proghouse.ru HeZIOCTyTIeH, KOTIUsI CTaTbi HAaXOAWUTCS B Habope JOKyMeHTaliu
oubmioreku B (aiine ev3dev.install.pdf.

[Tocsie BBITIONHEHUS BCeX MO/TOTOBUTEBHBIX PA0OT pekoMeH 1yeTcsi poBecTy oOHOBeHue T10,
pPyCU(]UKALIMIO U [J0yCTaHOBKY HEKOTOPBIX MaKeToB. [I/1s1 3TOro, NOAK/IIOUMBILKNCE B Ssh-ceccun K
EV3, ciiefiyeT BBITIONHUTE CJIeYIOIIUHA Habop KOMaH/:

1. O6HOBMEeHKe CITHCKa pero3uTapyueB
sudo apt-get update

2. O6HOBNeHMe ycTaHOBAeHHOTo 10
sudo apt-get upgrade

3. YcraHOBKa NoA/iep)KKY HalMOHA/IbHBIX S3bIKOB, (palinoBoro meHempkepa Midnight Commander u
Habopa mpudToB dejavu, ofjMH U3 KOTOPBIX UCMOJB3yeTcst 6ubmmoTekoit Rubirobot f1s BbIBoza

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

4. Co3maHue B IoOMaIlTHEM KaTajiore T0/1b30BaTesIs roJgKaraaora bin. Pa3merieHre B 3ToM KaTtasore
WCTIOSTHSAEMBIX (hali/IoB TIO3BOJUT 3aMyCKaTh UX B Aa/bHelIIeM 6e3 yKa3aHHUs My TH, KakK 0ObIUHbIe

KOMAaH/[bI KOHCOJIH.
mkdir ~/bin

5. O6ecrieyeHre MOAJePXKKH PyCCKOTO si3biKa. [Tocsie 3amycka KOMaH/bl OTKPOeTCSt
riceBoziorpaduueckoe oKHo, rae ciaenyet BeiOpath ru_RU.UTF-8 nokasneto 1o ymomganuto. IToce

3TOT0 peKOMeHyeTCs Tiepe3arpy3uth EV 3, uToObl Bce M3MeHeHUs BCTYITUIUA B CHTTY.
sudo dpkg-reconfigure locales
sudo reboot

6. Ec/ii KOMITUIALIMST TIPOTPaMM TIPe/ITosiaraeTcsi Ha O710Ke, TO C/IeflyeT TakKe YCTAaHOBUTD TTAKeThI
fpc 1 gcc. YcraHoBka ayuTesibHas (0 2-X yacoB), T. K. FreePascal TpeGyeTt 60/bI1I0TO KO/TUECTBa
nononuautenbHOrO T10. TToaTomy crieyeT obecrieunTh Ha 3TOT MepHO/, AOCTAaTOUHYIO 3apsAKy

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

[TporpammupoBanue EV3 c ucnonp3oBanuem 6ubmioreku Rubirobot BO3MOXXHO B IBYX pe)KUMax:

1) Pa3paboTka ¥ KOMITUISILIHS IPOrPaMMbl HermocpeAcTBeHHO Ha 0/10ke EV3 B SSH-ceccum.
JlaHHBIN BapUaHT JAOCTATOUHO TIPOCTO peann3yeTcs, Ho 0b/ajaeT HAOOpPOM HeJJ0CTaTKOB, OHUM U3


http://www.proghouse.ru/article-box/107-ev3dev
http://www.proghouse.ru/
http://www.ev3dev.org/docs/tutorials/
http://www.ev3dev.org/docs/getting-started/
http://www.ev3dev.org/
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KOTOPBIX SIB/ISIETCS] HEBBICOKAsi CKOPOCTb KOMITWIALIMU NTPOrpaMMBI (OT 5 CeKYH/| U BbILle) U
HeBO3MOYKHOCTh HCIIO/Tb30BaHMs Ha O710Ke rpaduueckrx cpefcts pa3paborku (Geany, Lazarus u
T.11). HeMHOT0 yCKOpUTB Tporiecc pa3paboTKy MOMOXKET MOATOTOBKA TEKCTa MPOrpaMMbl Ha
X0CTOBOM KOMITbIOTepe (B AajbHellieM OyZieM Tak Ha3bIBaTh MepCOHAIbHbBIN KOMITBIOTED, K
KOTOpOMY NOZIK/Ir0ueH KoHTposuiep EV3), ¢ mocnenyrouumm nepeHocoM 1 koMnusityeii ee Ha EV3.

2) Pa3paboTKa 1 KOMITU/ISILHSL TIPOrPaMMbI HA XOCTOBOM KOMIIbIOTEPEe CPeACTBAMH
KPOCCKOMIMJIALMHM C NTOC/IelyIOIMM KOIMPOBaHUEM I10/IyUYeHHOI0 UCToMHseMoro ¢aitna Ha EV3.
[laHHBI BapUaHT peau3yeTcsi Topas3zo CA0XKHee MepBOoro, OJHAKO MOCJie MePBUUHON HACTPOKMKHU
TI03BOJISIET BO MHOTO pPa3 yBeJIMYUTh CKOPOCTh KOMIUJISILIMY TIPOrPaMMBI.

CnenmyeT OTMeTHTh, UTO CKOpOCTh pa3paboTki HE B/IMSIET Ha CKOPOCTb BBITIOJTHEHUS
MIPOTPaMMBbI, TI03TOMY UCTIOHSIeMbIN (aiis OyzieT orHAKOBO XOpoiiio paboraTh Ha 6/10Ke BHe
3aBHCUMOCTH OT CI1I0co0a ero rnoyiyueHus.

NMoprotoBKa K NnporpammupoBaHunio Ha 6noke EV3 B SSH-
ceccun

[TporpammupoBath po6oTa € MOMOIL[BI0 OHOIHMOTEKH MOXKHO HerocpecTBeHHO Ha EV3, B ssh-
CeccHy, C UCToIb30BaHHeM JIF0O0T0 TEKCTOBOTO peflakTopa (Harpumep - peJjakTopa ¢aiiioBoro
MeHemkepa Midnight Commander, B fanbHetliiiiem - mc) u kommnuistopa freepascal. Takum
06pa3oMm, Ha XOCTOBOM KOMIIbIOTEPE K3 [IOTIOJTHUTETILHOTO TIPOTPAMMHOTO 00ecTieueHust
notpe0yeTcst yCTaHOBUTD TO/ILKO Ssh-kKmueHT. B mro6om guctpubytuBe OC Linux ssh-knveHT
yCTaHOBJIeH 1Mo ymoadyanuto, Ayt OC Windows pekoMeH 1yeTcsl UCII0/Ib30BaTh putty
(http://www.putty.org/). HemocTaTkom Takoro nozixoa siB/isieTCsi HeBbICOKasi CKOPOCTh
KOMINW/ISILMHU, OT 5 CeKYH/ /I/Is1 IPOCTEUNINX MPorpamMm, 40 1 MUHYTHI /it IPOrPaMM C
WCII0/Tb30BaHUEM BCeX BO3MOXKHOCTel OMOMMOTeK .

[Tpeamonaraem, uTo AanbHeHIMe AelCTBUS OyayT ipousBoauTcs B ssh-ceccuun Ha EV3, kotopas
Obl1a OTKpBITa C roMoitkio putty B OC Windows wiu mratHoro ssh-kmmenra B OC Linux.

1. [Ins1 BbINO/HEHUS (paiyIOBBIX Orepaljvii ¥ MOoATrOTOBKU TeKCTa MPOrpaMMbl peKOMeH1yeTCst
WCTI0/b30BaTh (haiinoBbiii MeHemkep Midnight Commander (3amyck - komaHzaa mc). s
KOMITHISILIUM TTPOTPAMMBI U BbITIOJTHEHUS] HEKOTOPBIX IPYTUX Ofepalyii cjiefyeT NPUMEHSTh
IITaTHY!O KOHCO/b Linux. ITpu 3amy1iieHHOM mC BpeMeHHbIH BbIX0/|, B KOHCOJTb peann3yeTcs
koMbuHarmeit kiasuii "Ctrl-o0". TToBTopHOe Ha)kaTHe ToW-Xe KOMOWHaIu BepHeT B Midnight
Commander.

daiinoBbiii MeHemkep Mindnight Commander nogiiep>kuBaeT BCTPOEHHBIN U OIUH U3 BHEIITHUX
TeKCTOBBIX pe/JaKTOPOB. PekoMeH/1yeTCst BBIOpaTh BCTPOEHHBIN TEKCTOBBIN pelakTop (eC/iv OH He
BbIOpaH M0 yMOJT4aHuto). 11t 3TOro MOXXHO MUCIO/Ib30BaTh MEHI0 MC:
"Hactpoiiku/Kondurypars/IIpourie HacTpoiiku/BerpoeHHslit pefakrop". Eciu o KakuM-To
TIpPUUMHAM BCTPOEHHbBIN PeJJaKTOp He yCTpauBaeT, TO C/Ie[yeT OTK/IIOUUTh YKa3aHHBIM 31eMeHT
KOH(QUTypaLuu ¥ BEIOPATh BHEITHUIA PeIakTop KOMaHZoM select-editor.

2. JIns Hauana paboTel ¢ OUOIMOTEKOM CeyeT MepelTH B JOMAIIIHUE KaTasaor (HarpuMep,
KOMaH/ 101 cd) 1 3arpy3uTh ee MOC/IeJHIOK BepPCHIo C caiiTta http://rubirobot.ru/, Hanpumep -
cenyrolel KOMaH/10M:

wget http://rubirobot.ru/files/src/ev3RubiRo.tar.gz



http://rubirobot.ru/
http://www.putty.org/
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Ecsu rubirobot.ru mo kakum-nubo npuuruHaM He[OCTYTIeH, OfIHA U3 TIOCTIeHUX BepCHi OMOIMoTeKn
MOXXeT OBbITb 3arpy»keHa c ajpeca http://xdsl.shgpi.edu.ru/web/_/img/ev3RubiRo.tar.gz

PasapxuBupoBaTh NO/TyYeHHbIN (a1 MO)XHO KOMaH/[0M:
tar -xf ev3RubiRo.tar.gz

B pe3ysnbrare B ZloMalliHeM KaTasiore moJib3oBaresist Oyzer co3naH rnogkarasor ev3RubiRo co Bcemu
KOMITOHeHTaMu Oubnroreku. B Tekylijeil Bepcuu OUOIMOTEKH 3TO KaTasior units C MICXOAHBIMU
(atiiamu 6ubMoTeKH, Karasor examples ¢ mpumMepamu, katanor docs ¢ JOKyMeHTaluel, Kataaor
linux/ev3 c none3nsiMu aiinamu KOHPUrypar U CKpUNTaMU, KOTOpble peKOMeH/yeTCst
CKOTIMPOBAaTh B JIOMAIIIHUM KaTasor poboTa v Karasor linux/host aHa/OrMUHOM CTPYKTYPHI,
KOTODBI Mpe/iHa3HauyeH /IJisi XOCTOBOTO KOMITbIOTepa.

3. lanee cienyeT co3AaTh MOIb30BaTe/IbCKUM (haii koHpurypaiuu FreePascal B jomaiiiHem
KaTaJiore IoJib30BaTeJisl C yKa3aHUeM MOK/IF0UeHKsi OCHOBHOTO KOH(UTypal[MoOHHOTO (aiina u
Mopayneli bubmoreku Rubirobot, ncrmons30BaHeM ONMTUMHU3ALMOHHON KOMITOHOBKH IJIST
YMeHBIIIeHHs1 pa3Mepa UCTo/HsAeMoro (aiina. YkasaHHbli (aiin HasbiBaeTcs fpc.cfg u
TIPUCYTCTBYET B KaTasore linux/ev3/home/robot/ 6ubaroTeku. PekomeH1yeTcsi ero CKOIMpoBaTh B
JIOMAIITHUM KaTasior MoIb30Baresisl.

Cucrema noirotossieHa K pa3pabotke I10. [y mpoBepku ee paboTOCIOCOOHOCTH PEKOMEHYeTCst
TIepeiTH B KaTajior MPUMepPOB ¥ CKOMITMIMPOBATh OJJUH U3 HUX, HAlIpUMep, aHa/Iu3aTop MOpPTOB

EV3 portview:
cd ~/ev3RuboRo/examples
fpc portview.pp

I[TepBast koMmuIsLMs OyZieT 0CTaTOUHO JMTebHOM (puMepHo 90 ceKyH[), Tak Kak TpeOyeT
repeKOMIU/ISILUM Beelt 6rbmioTeku. [Ipoo/pKUTeNbHOCTD MOC/IeIYIOIIMX KOMITUIISALUH Oy/ieT B
pasbl MeHbl1Ie. [ToyueHHBIN UCTIONMHSIEMBbIH (aii portview cieyeT 3amyckars ¢ 610ka EV3 uepes
snemeHT MeHIO "File Browser" nporpammesl yripaBiaeHust 6;o0kom brickman (Brick Manager).

1715t COBCTBEHHBIX TIPOEKTOB PEKOMEH/YeTCsI CO3/1aTh OT/e/TbHBIN M0/[KaTaior B JOMaIlTHEM
KaTasiore roJsib3oBateJisi. [lonyueHHbIe UCTIONMHsSIeMble (aiiibl MOXKHO 3aIyCKaTh Kak
HerocpeZicTBeHHO ¢ 6/10ka EV3 uepe3 brickman (anement mento "File Browser"), Tak u B ssh-
CeCCHU.

[Tpu 3amycke nporpamm c 6710ka yepe3 3semMeHT MeHto "File Browser" cieyeT moMHUTE, UTO
WCTI0/Ib3yeMble TeKCTOBBIe IIPUPTHI [/ AUCTIIest 6710Ka He Mo/ iep>KUBat0T PYCCKUN SI3bIK, TTI03TOMY
JJ1s1 BBIBOZIA C TOMOILIBIO TIPOLielyp write ¥ writeln pekoMeH/lyeTCsl UCII0/Ib30BaTh JIaTUHULLY.
[Moasepskka pycckoro sisbika Ha jucriiee EV3 obecrnieuriBaeTcsi 06beKToM ev3screen 6uO/IMoTeKH.
I[Tpy HeO0OXOAMMOCTH I0CPOYHO 3aBePIIUTh BHITIO/THEHHE TTPOTPAMMBI CJie/[yeT HeCKOIBKO CeKyH/
»katb Ha KHOTIKY BACK.

[Tpu 3amycke nporpamm B ssh-ceccuy pyCCKUi 13bIK KOHCOJIU MOJTHOCTBEO TOAIeP>KUBAeTCs,

OZIHaKO CjieZlyeT TIOMHHUTb, YTO Ha)kaTHe KHOTIOK Ha 0/I0Ke He TO/IBKO MepeiaeTcsi B IPOrpamMMy, HO |
3a/IeliCTBYeT COOTBETCTBYHOLMe (PyHKIMM B TIpOrpaMMe yripas/ieHust 6;iokoM. Haripumep, eciu
3amycTuTh B Ssh-ceccru mporpammy, KoTopasi moTpedyeT OT 10/1b30BaTesis TI0C/IeI0BaTeTbHOTO
Hakatus Ha EV3 kHonok BACK u CENTER, 10 5T0 cKopee Bcero rpuBefieT K BbIK/IFOUEHUIO
6noka. [esno B ToM, uto Haxkatue KHoTKu BACK, npy HaxoKieHHWH B IJITaBHOM MeHto brickman,
TIPUBOZMUT K BBIBOJly MEHIO lepe3arpy3Ky, a nocjeaytouiee Hakarvie kHonkd CENTER 3apeiictByet
snemeHT MeHIO "Power Off". [TosToMy crieyeT oueHb akKypaTHO B3aMMO/eiCTBOBAaTh B ssh-ceccuu
C rporpamMmamu, KOoTopble 00pabaTbIBatOT KHOTMKU 0J10Ka, He [I0TycKast TTOZ00HbBIX KOJTU3HA.
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[Tpu HeOOXOJUMOCTH [JOCPOYHO 3aBEPIINUTh BBITTOJTHEHWE TIPOTPAMMBI CIelyeT UCTIOb30BaTh
koM6uHarmto Knapwui Ctrl-C.

B 151X yripoliieHus 3arycka mporpamMm ¢ 6710ka, peKOMeH/[yeTCsl KOITUPOBaTh CKOMITU/IUPOBAaHHbIE
UCTIO/IHsIeMble (ailibl TpOrpaMM HeroCpeJCTBEHHO B ZIOMALlIHUM KaTasor. [/ 3TOro C1y>KUT
ckpunt fpccp, KOTopeIi HaxoaUTCs B Katasore linux/ev3/home/robot/bin/ 6ubmoTeku.
PexoMeH/TyeTCsi CKOIIMPOBATh €ro B KaTajior bin gomaiiiHero karanora pobora. CKpunr yzanseT
1|e/IeBOM MCTIOMHSeMbIH (alis, 3aTeM KOMIWIMPYeT Mepe/laHHbIN (paii mporpamMmmsl U Npy
OTCYTCTBUH OLIMOOK - KOTIMPYeT MOTy4YeHHbIN UCTIOHSAeMbIi (aiia B JoMaIHui KaTtasor. Takum
o0pa30oMm, NPy BO3HUKHOBEHUH OIIMOOK KOMITUJISILIVY, UCTIOTHSIeMBbIH (aiis OyzeT rapaHTUPOBAaHHO
OTCYTCTBOBATb B /IOMAIlIHEM KaTasiore 1ojib3oBaress. COOTBETCTBEHHO, TIPH OTCYTCTBUU OLINOOK
KOMITUJISILIAM, UCTIONTHsIeMbIH (paii OyzieT rapaHTUpOBaHHO MPUCYTCTBOBATH B ZIOMAIIIHEM KaTasiore
TI0/Ib30BaTeJIsl.

MopgroroBKa K nporpaMmmmpoBaHuIo C NCNOJIb3OBaHUEM
cpeancTB KpocckoMmnunsaunn.

Ecnv Ha xocToBOM KoMIibroTepe rucnosb3yercss OC Linux, pekomeHyeTcst IPUMEHSITh
KPOCCKOMITW/ISILIUIO TIPH MPOrpaMMUpoBaHny EV3. DTo pe3ko MOBLICUT CKOPOCTh Pa3paboTKU U
CHM3UT Harpy3ky Ha EV3. JJokyMeHTaI[1IO 110 HACTPOMKe XOCTOBOTO KOoMIIbIoTepa Ha 6aze OC
Linux /11 UCronb30BaHUsl KPOCCKOMITUIISILIMM TJIAHUPYETCs1 BKJIFOUUTD B C/IE/IYIOLLIYIO BEPCHIO
O6ubMMOTeKH.



Bubnroreka RubiRobot, Bepcusi 0.2

Pa3spa6oTka 6menmnoteku Rubirobot

[TocTaBnieHHbIe 3a[jaud WEeHTUDULIMPYIOTCS JaToW. PellleHHbIe 3a7iaul TOMeYaroTCsl 3HaKoM """
[laTol pellieHys 3a/laurl ¥ Bepcueit 6MbIMoTekH, B KOTOPO# 3a/ja4ya Oblia peliieHa.

[opoXXHaa KapTa NO pasBUTUIO UH(PPACTPYKTYPbI OUONINOTEKU

*2017-12. Ha ocHoBe fiokymeHTaruu ev3dev pa3paboTaTh pyCCKOSI3bIYHYHO IOKYMEHTALUIO T10
NoAroToBKe SD-KapThl, MHCTA/UISLIAY, TTOJKII0UeHUt0, 00HoBeHuto [10, foycTtaHoBKe TpeOyeMbIxX
nakeToB, pycudukauuu. (perero 2018-01. v0.2)

*2017-12. IToAroTOBUTH JOKYMEHTALIMIO 10 pa3paboTke mporpamm Ha EV3 B SSH-ceccun.
(perueno 2018-01. v0.2)

2017-12. IToaroToBUTH JOKYMEHTALMIO MO0 KPOCCKOMITAJISILIVM.

2017-12. ToTtoBUTH ¥ IepUOAMUeCKH MyOMKoBaTh 06pa3 SD-kapTel ¢ HeoboxoaumbiM T10 st
WCTI0/Th30BaHMs 61O/oTekH rubirobot v apxvB 6MOMMOTEK /1J11 KPOCCKOMITUIISALIAN

[ OopoXHaa KapTa no pasBUTUIO KOga OMOGINOTEKN

Mopyns rubiroSound:

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

Mopayns rubireScreen:

2017-12. YmeHblleHue 3aBUcUMOCTH OT fcl-image rnpu coxpaHeHUH HeM3MeHHOW MHTepdeiicHOM
YacTH.

2017-12. TlopzeprKka HeCKObKUX LIPU(TOB, BOSMOXXHOCTb YKa3bIBaTb UX MeCTOIO/I0KEHHE B
(haiiyioBo cucteme.

Mopynu rubiroMotors u rubiroSensors:

*2017-12. KoppekTupoBka (opmyiibl ToBopoTa u criocoba ocranoBku B TEv3Rule st
MaKCHMabHOTO COOTBETCTBUS IporpaMMHoMy obecrieuernto Lego. (pemreno 2018-01. v0.2)
*2017-12. TTopep>kka py/1eBOro yrpas/eHus AJ1si cpegHUX MOTOpoB. (pereHo 2018-01. v0.2)
*2017-12. Peanu3anius pexkxuMa oxkuiaHus (waitMode) /151 vHMpakKpacHOTo faTurKa. (pelieHo
2018-01. v0.2)

*2017-12. OrnipesiesieHrie CBONCTB-TIepeMEeHHBIX [I/I1 MOTOPOB U JJaTUUKOB, UX CO3/laHKe B MOMEHT
nepBoro obparreHusi, aBTOMaTUUeCKOe YHUUTOXXKEHHE TTPU OTK/TFOUEHHH U TI0 OKOHUaHWU
niporpaMmbl. L{esib: yripocTuTh obpaiijeHre K JaTdyuKaM-MoTopaM, 6e3 00bsiB/ieHUst TiepeMeHHbIX U
SIBHOTO CO3/aHusI 00beKTOB. Hampumep - gyro v gyrol - mepBbIi MOJKIFOUeHHBIN TMPOCKOT, gyro2 -
BTOPOU U T.1.; gyro[ 1] - rTMpoCKom Ha NepBoM MOPTY, gyro[2] - TMpoCKoI Ha BTOPOM TOPTY U T. A.;
rule u rulel - pysneBoe yripaB/ieHHe Ha MePBbIX IBYX MOTOpaXx, rule? - Ha Moc/aeAyoOMUX ABYX
MoTopax, rule[1,4] - pysnieBoe yripaB/ieHre Ha IepBOM 1 YeTBePTOM MOTOpax U T. Ai. (perieHo 2018-
01. v0.2, GyHKI[MOHAIbHBIN CIIOCOO AOCTYIIA K YCTPOMCTBAM)

2018-01. Co3maHue MpoOCTOro MexaHHW3Ma OTK/TIOUeHHUsI U BK/TIOUeHUsT Oecriepe0oMHOro pexxuma, ¢
aBTOMaTHUeCKOM MOAepKKOi BCex Criocob0B J0CTyIa K YCTPOMCTBaM.

OOGHapy)XeHHble OWUNOKN B 6ubnnoteke

Mopaynu uev3Devices, uev3sysfs
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*2017-12. YHUUTO)KeHHe OTK/IIoUMBIINXCS ycTporcTB B uev3Devices. TEv3DeviceFactory.Refresh
BXO/JJUT B TIPOTHBOPEULe C PEXXKUMOM OXKUJaHUsI TTIOBTOPHOTO nojK/oueHus B uev3sysfs. TEv3Data.
[1pu oTKa3e OT yHUUTOXKEHUs] CTAHOBUTCSI HeBO3MOXKHBIM MOAK/TFOUeHHe YCTPOUCTBA APYroro TUIla
K UCITO0/Ib30BaHHOMY paHee 1opTy. LlyriaHr. (perieHo 2018-01. v0.2, 6ecriepeOoHHbIN PEXKUM)
Mopaynb uev3Screen

2017-12. Ctunm KUCTH QyHKLMOHUPYIOT HEKOPPEKTHO Mpu repexo/ie Ha freepascal Bepcuu 3.0.2
Mopayns uev3Motors

*2017-12. Insa Bcex BUm0B MeTozla RunTime MOTOPOB U py/ieBoro yrnpaeiaeHus He pabotaet
peBepc. [Ipu 3ajaHuK OTpULIaTeIbHOM CKOPOCTH HarpaB/ieHue BpallleHusl He u3MeHsieTcsl. (pelleHo
2017-02.v0.1)

HoBoe B TeKylle Bepcunm 6MGIMoTeKN
Bepcus 0.2

2018-01. YripaBnenue peBepcoM B knaccax TEv3TachoMotror u TEv3Rule 65110 iepeHeceHo u3
public B protected. [IpyunHa: peBepc UCIIOIB3YeTCS B OT/e/IbHBIX MeTO/laX, CBSI3aHHBIX C 3aITyCKOM
[BUraTesiel Ha OTpULiaTe/IbHOM CKOPOCTH, II03TOMY I10/1b30BaTe/IbCKOe U3MeHeHHe peBepca MOXKeT
NIPMBECTH K HeaJleKBaTHOMY ITOBeJ|eHUIO [JBUraTe/Isl.

2018-01. BBeneH MmexaHu3M yripaBieHus1 TaliMepaMu B kiacce TEv3. [laHHBINM Kacc sIBSIETCS
6a30BbIM, UTO TI03BOJIsIeT 00eCIeunTh OAAEPKKY A0 10 TailiMepoB KaXX[OMy 0OBEKTY CUCTEMBI.
[TpousBesieH pedakTOpUHT OUOIMOTEKH C 3aMeHOM BCeX [IeMCTBUM, CBSA3aHHBIX B BpeMeHHbIMU
3a/iep;XKaMy, Ha TaiiMepsl TEv3.

2018-01. Pemiena mpo6iema HeomHO3HaUHOCTH B pabore uev3Devices. TEv3DeviceFactory.Refresh.
Teneps B Meto[, Refresh nepenaercst nornyeckuii napametp freeLostDevices, mo ymomuaHuto
paBHbIi false. [Tpy 3TOM coxpaHsieTCst BOSMOXXHOCTb TPO/IO/DKEHHUST pab0ThI IPOrPaMMbI TIPH
Neperno/K/I0YeHnH (pr3nueCcKrX yCTPOUCTB B C/1yuyae Ux (OpCMaXOPHOT0 KPaTKOBPEMEeHHOTO
OTK/TFOUeHUst (MeXaHM3M TIOTy4u/1 Ha3BaHue "becriepeOotiHbiii pexxuM paboTer"). HegoctaTkom
SIBISIeTCsI HEBO3MOKHOCTB BO BpeMst pabOThI TTPOrpaMMbI KOPPEKTHOTO TIeperoAK/IF0UeHusT K
OJHOMY ¥ TOMY->Xe MOPTYy APyroro TUra yCTPOUCTBaA.

[Tpu nepesiaue freeL.ostDevices=true mosiBsieTCsi BO3MOYKHOCTb TIPOU3BOJILHBIM 00pa3oM
TIepeToIK/TI0YaTh YCTPOMCTBA, OHAKO BCe 0OBEKTHI, CBSI3aHHBIE C OTK/IFOUEHHBIMHU YCTPONCTBAMH,
JIO/DKHBI ObITh B 00s13aTe/TbHO TIOPsi/IKe Tiepeco3aHbl. [IpruMeHsieTcs B CUTyaLUsIX, Korjja
TIpe/ITI0/1araloTCsl MHOTOUMC/IEHHBIe TTO/IK/TF0UeHUsI-OTK/IFOUeHUsT pa3/TMUHbIX (hr31ueCKUX
YCTPOWCTB, HalIpHUMep, B MPUJIOXKEHWUH portview 13 puMepoB OUOIMOTeKH.

2018-01. PerrieHa 3aiaua JoCTyTa K 00beKTaM JJaTUMKOB, MOTOPOB U Py/IeBOMY YITpaB/ieHHI0 Oe3
00BSIB/IEHUST COOTBETCTBYIOIIUX ITEPEMEHHBIX, C aBTOMaTUUECKUM CO3/IlaHHeM TpeOyeMbIX 00BEKTOB
Y YHUUTOXXKeHHEM HX B KOHLIe paboThI MporpaMMbl. JJOCTyT peasii30BaH B BU/ie BbI30Ba
COOTBeTCTBYHOIIMX (DyHKIMI. Haripumep, /17151 LIBETOBBIX JAaTUYMKOB OripefiesieHbl (QyHKI[UU
ev3Color, ev3Colorl, ev3Color2, ev3Color3, ev3Color4. MexaHu3m nojayuu/ Ha3BaHUe
"@®YHKIMOHAMBHBIN CII0CO0 AOCTYTA K YCTPOWCTBaM"

2018-01. PyneBoe ympaB/ieHre (GyHKIIMOHMPYeT KaK Ha OOMBIINX, TaK U HA CpeJHUX MOTOpax. [list
yKasaHMs TUIa MOTOpa cjieflyeT repe/iaTb B KOHCTPYKTOpP COOTBeTCTBYIOLIMH Kacc. 1o
yMomuaHuio, 6e3 repesjaun Kiacca B KOHCTPYKTOP, pyJ/ieBoe yIipaB/ieHre (PyHKIMOHUpYeT Ha
Bo/bIINX MOTOpAX.
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Bo3aMoXHocTu ononuorteku Rubirobot

Moaynu 6MGNNoOTEKN

Mopynu 6ub/MoTeKr MOXKHO YC/IOBHO pa3fieluTh Ha 3 UacTH:

1. Ba3oBsbIii Moay/ib uev3. Jltobas nMporpaMmma, UCTIOJb3YIOIIas OUOTUOTEKY, 10/DKHA TIOAK/IIOUUTh
KaK MUHUMYM MOJY/b UeV3 U MepPBbIM /IeHiCTBUEM BbI3BaTh (DYHKI[MIO MHUL[MATA3ALUN OUOIMOTeKH
ev3init(). be3 3Toro obpaijeHre K 6ubMoTeKe OyJeT 3aBepIaThCsl ONTMOKOM.

B 6ubmoreke npuMeHsieTcs TUT Variant fij1st 60/BIIIMHCTBA TTapaMeTPOB TPoLeAyp, GYHKIUHN U
METOZIOB KJ/IaCCOB, UTO MO3BOJISIET 110 pa3HOMY (POPMUPOBATh U UHTEPIIPETUPOBATh JIaHHBIE.
OOBIUHO 3TO CTPOKM U UMCJIa Pa3HBIX TUIIOB. ba30BbIi Moy/b uev3 coep>KuT 286 rmepeMeHHbIX
Tuma Variant, c UMeHamH a, a0, al..a9, b, b0, b1..b9, ... z, z0, z1..z9. 3To 1MoO3BO/IAET OBICTPO
CO3/IaBaTh MPOrPaMMbl, He OTBJIEKasiCh Ha 00bsIB/IEHHE TTepeMeHHbIX. K cokasieHuto, THIT variant
HECOBMECTHM C 00beKTHBIM TUIIOM, TIO3TOMY TlepeMeHHbIe-00beKThI MOJK/TF0UaeMbIX YCTPONCTB
(IaTYMKOB ¥ MOTOPOB) B 00sI3aTe/TbHOM TOPSIZIKE C/IeAyeT OObSIB/ATE. VICKTFOUeHUEM SIB/ISIETCS
(yHKI[MOHAIBHBIN CTIOCO0 J0CTYyIa K 06BeKTaM YCTPOUCTB (CM. HIKe), TIPU KOTOPOM OOBSIBIIEHHEe
TiepeMeHHbIX-00beKTOB He TpedyeTcs.

2. Mopyu nnoaaepXku 6 ocHOBHBIX noacucrem EV3.

Mopyab Onucanue
rubiroScreen O6pabotka aucrutes EV3
rubiroSound OO6paboTka ayaro-cuctembl EV3
rubiroL.eds O6paboTKa 11BeTOBOM MHquKaru EV3
rubiroButtons O6paboTka kHOTOK EV3
rubiroMotors OO6paboTka apuratesneiit EV3
rubiroSensors O6pabotka gaturkos EV3

3. Bcnomorare/ibHbIE MOJY/IH

Mopynb Omnucanue
uev3devices HuskoypoBHeBasi nojep>kKa MOAK/IH0UaeMbIX YCTPONCTB.
uev3sysfs Hu3koypoBHeBOe uTeHHe-3anuch JaHHbIX 7151 sysfs-daiinon
uev3fb, uev3freetype, Hu3skoypoBHeBasi TIofiiep>KKa JUCTIIes
uev3ftfont, uev3dimage
uev3const, uev3func, uev3utf8 |O6mieynorpebuTe/bHbIE KOHCTAHTBI, TIepeMeHHbIe, (QYHKI[UH

OCOOGEeHHOCTU K/1accoB ONO/INOTEKU

OcobeHHOCTBIO K/TacCOB OMOMMOTEKH SIBISIETCS TO, UTO OOJIBIIMHCTBO METO/IOB B KaueCTBe
pe3ysibTaTa BO3BpalljaeT CChIJIKY Ha TeKYI[UM 00BEKT. DTO MO3BOJISIeT OCYILeCTBIISATh
TIOC/IeZloBaTe/IbHBIN BBI30B MeTOZIOB 00beKTa 6e3 MOBTOPHOTo yka3aHusi obbekra. Harpumep:
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var LM: TEv3LargeMotor;

begin
ev3init();

LM:=TEv3LargeMotor.Create,

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

end.

Apyron 0cob6eHHOCTbI0 sIBASieTCA MCMNOMb30BaHMEe Tuna variant gns 60nbWWHCTBA

napameTpoB M MOBCEMeCTHas neperpyska MeTOA40B K/1accoB.

O4HO N TO-Xe MMA mMeToga, HO C pa3HbiMM TUMamm U KOJ/IM4ECTBOM MapamMeTpoB,

9TO Mo3BONAET UCMO/b30BaTb
uTo

daKTUHeCKn npubamxkaeT BO3MOXHOCTU OGUOANOTEKM K BO3MOXHOCTSM WMHTEPNpeTUpyembix
A3bIKOB C AMHaAMWUYeCKOi Tunmnsaumem.

MpeponpepeneHHble 00 HEKTDI

[TpenonpesiesieHHbIe 0OBEKTHI CO3/IAI0TCS BBI30BOM TIpoLieAyphl ev3init() U3 Moay/s uev3.

O0BeKT

Kiacc

Mogaynb

Kparkoe onucanue

ev3

TEv3

uev3

Mo’keT UCTOMb30BaTbCs AJIsT O’KUAHUST BOSHUKHOBEHUS
cobbIThil Ha pyrux obbekrax. [Topnep>kusaet no 10
Tatimepog. [IpyK/IafHBEIM TIPOTPAMMUCTOM TIPUMEHSIETCS B
OCHOBHOM /17151 yTipaB/ieHus Tatimepamu. Heo6xoaumocThb B
CO3/,aHUHU APYTHX 9K3eMIUISIPOB OTCYTCTBYeT.

ev3buttons

TEv3Buttons

rubiroButtons

O6ecrieuriBaeT 06paboTKy KHOMOK EV3. Vcnonb3yercs
noBcemecTHO. Heo6XxoAuMOCThb B CO31aHUH [[PYTUX
9K3EeMILISIPOB OTCYTCTBYET.

ev3leds

TEv3Leds

rubiroLeds

Ob6ecrieuriBaet 06paboOTKyY LIBeTOMHAMKaIMK EV3,
HWcnosnb3yercs moBcemectHO. HeoO6X0AMMOCTh B CO3aHUN
JPYTUX 3K3eMILISIDOB OTCYTCTBYET.

ev3screen

TEv3Screen

rubiroScreen

O6ecreurBaeT 06paboTKy aucriies EV3 B rpaduueckom
pexxume. Vicrosb3yetcs moscemectHo. Heo6x0auMoCTh B
CO3/IaHUH JIPYTUX K3EMIUISIPOB OTCYTCTBYET.

ev3sound

TEv3Sound

rubiroSound

Ob6ecrieunBaeT nozzepkKy aynuo EV3. Mcnonb3yercs
noBceMecTHO. Heo6X0MMOCTb B CO3[aHUM [JPYTHX
9K3eMIUIIPOB OTCYTCTBYeT.

ev3DeviceFactory

TEv3DeviceFactory

uev3devices

®abpuka ycrpoiict. ObecrieunBaeT UHULMATU3ALIAIO
YCTPOMCTB ¥ XPAHUT HAGOP TOAK/IFOUEHHBIX YCTPOKCTB.
ABTOMaTHUeCKU OOHOBISIETCS: TIPH TOTTBITKE
VMHULIMaIU3UpOBaTh HOBOE YCTPOUCTBO, NP MOMbBITKE
obpalljeHust K OTK/TFOUEHHOMY YCTPOMCTBY. B mociennem
CJlyuae OCYIIEeCTBIISIeT HECKO/IBKO TOMBITOK OOHOB/IEHUSI CO
3BYKOBOM U LIBETOBOW UHJUKaL[Mell. AKTUBHO UCTIOb3YeTCs
[ BHYTPEHHUX Lie/iel, HeoOX0[UMOCTD I0CTYTIa K 00beKTY
W3BHe BO3HUKaeT KpaliHe pefiko.

Knaccbl noakntouyaeMbIX YCTPOWCTB

Knacc

Mopynb

Kparkoe onucanue

TEv3InfraSensor

rubiroSensors

MubpakpacHbiii gatunk (koz 45509). [1o3BosisieT oripefiesisiTh pacCTOsSIHUE [0
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Knacc

Mopynab

KpaTKOE onmucaHue

npensATcTBU (A0 npuMepHo 70 cM), HarpaB/ieHHe U pacCTOsIHUE [10 Masika (Ko7,
45508), Habop HaXKaThIX KHOMOK Ha Masike. Orepaljuu Ha Masike MPOBOASATCS C
yueToM BEIOPaHHOTO KaHasa CBSI3U.

TEv3GyroSensor

rubiroSensors

I'mpockonmueckuii AaTurk (Kog 45505). ITo3BossieT onpesesMTh CKOPOCTb U
HarpaB/ieHHe TIPH JBYKEHUH B TOPU30HTAIBHOM MJIOCKOCTH, CKOPOCTB M yTOJT
HakJ/IOHa.

TEv3UltraSensor

rubiroSensors

YneTpa3BykoBo# fatuvk (Kof 45504). [1o3BossieT orpeesisiTh pacCTOsSIHUE [0
TIPeNSITCTBYSL B MAJIJIMMETpax, CAHTUMeTpax, MeTpax; OL|eHHBaTh Haluure
IIyMOB OT /IPYyT'MX JaTUMKOB; NI0/Ty4aTh laHHBIEe Cpas3y, TU00 OKUJATh
V3MeHUBILerocs: 3HaueHus1. IlltaTHO MojAep)KrBaeT PeXXrM ITOCTOSTHHOTO
HerpepbIBHOTO OTpefieNIeHNst PacCTOSTHUSL. DKCIIepUMeHTa/IbHO Toflep’KUBaeT
PE’KUM OZJHOPAa30BOr0 OIpe/ie/IeHHs pacCTOsIHUS (He peKOMeHZyeTcs K
WCI0/Ib30BaHUI0)

TEv3ColorSensor

rubiroSensors

Jatuuk 11Beta/cBeta (Ko 45506). [Toaep>kuBaeT pe>XXMBI ONpe/ieieHust

LIBeTa, orpe/eyieHus coctasysitomyx 1Beta (RGB), onpesenexus ypoBHs
OTPa’KeHHOTO CBeTa U OTpe/ie/ieHUst OCBelljeHHOCTU. [103BosisieT rosyuarhb
JlAaHHBIE Cpa3y, MO0 0XKKU/AaTh U3MEHHUBIIIETOCS 3HAUEHUSI

TEv3TouchSensor

rubiroSensors

Hatuvk kacanus (kog 45507). [To3BossieT onpefie/iTh TeKylljee COCTOsIHHE
KHOTIKH, TT03BOJISIET O’KUJATh HAXKaTHs, OTKaTHs U Le/TJYKa.

TEv3MediumMotor

rubiroMotors

Cpennuii Motop (kop 45503). [To3BosisieT 3amyckaTb MOTOP C OCTaHOBKOM 110
WCTEeUEeHUH BPEMEHH, TI0 [JOCTHXKEHHIO KOJTMueCcTBa 000POTOB WM TPajlycoB, a
TaKke 6e3 orpaHuueHui. JlaeT BO3MOXXHOCTE peBepca. [lepes 3amyckoM u Tpu
3amyCKe T03BOJISIET YKa3aTh CKOPOCTb U O/IUH U3 TPeX CII0COOOB OCTAaHOBKH, a
TaKXXe B 000N MOMEHT BpeMeHH TMOTyUUThb 3TH JlaHHbIe. [To3BosisieT
OTIpe/Ie/TUTh TEKYI[YI0 CKOPOCTh U TIO3UIIUIO, JKIATh OCTaHOBKUA MOTOPA.

TEv3LargeMotor

rubiroMotors

Bosnbioit Mmotop (kog, 45502). Bo3M0)KHOCTH 9KBUBaIeHTHBI CpeIHEMY
MOTOPY.

TEv3Rule

rubiroMotors

PyneBoe ynpaesneHue. I103BosleT HCM0/Ib30BaTh OJHOBPEMEHHO TNapy
6osbIX MOTOPOB. [T03BOJISET 3aMyCKaTb MOTOPBI C OXKH/IaHHEM OCTaHOBKH
TIO 110 AOCTHKEeHHIO KojidyecTBa 060poTOB Wiy rpafycoB. [To3Bosisiet
3arycKaTh MOTOPBI 6e3 0XKH/JaHUsT C OCTAHOBKOH 0 MCTeUeHUH BpeMeHU. [Taet
BO3MOKHOCTB peBepca. [lepe; 3arryCKoOM | ITPH 3aITyCKe 103BOJIsieT YKa3aTh
CKOPOCTb U OZJYH U3 TPeX CIocOO0B OCTaHOBKY, a TAaK)Ke B JII0O0H MOMEHT
BpPeMeHH TIOJTyUHTh 3TH AaHHbIe. I103BOJIsIeT ONpe/iesuTh TeKYIY0 CKOPOCTh U
TIO3ULIUIO, >K/aTh OCTAHOBKH MOTODPOB.

OO011ue CBOMCTBA K/1aCCOB YCTPOMCTB

Cpezay o0LMX [/ BCEX K/IaCCOB YCTPONCTB CBOMCTB CJIe/[yeT BbIEIUTh JIOTUYeCKOe CBOMCTBO
Connected v cBoiicTBO nepeuriciiumoro tura Port.

CgotictBo Connected sIB/ISI€TCS YHUBEPCATBHBIM CIIOCOOOM OTpe/ie/ieHHst Ba/IUIHOCTH 00beKTa.
OHoO BO3BpaIIaeT true TOJILKO B C/Iyyae, ec/ii 00beKT KOPPEKTHO MOAK/IIOUeH K aKTUBHOMY B
HACTOSIIIIUA MOMEHT (PU3MUeCKOMY YCTPOMCTBY. Bo BCeX OCTa/IbHBIX C/TydasiX, B TOM UKCJ/Ie U TIPU
HeyJauHOl UHUIamu3alun o6bekra, meto Connected Bo3Bparriaer false.

CaoticTBo Port Bo3Bpaiijaet mopT, K KOTOPOMY TO/K/TIOUEHO (U3nUeCcKkoe YCTPOMCTBO, CBA3aHHOE C
TeKyIUM 00beKTOM. [IprBe/ieHue MOo/TyueHHOTO 3HaUeHUS K 11e/I0UMCIEHHOMY THUITY (HarpuMmep, C
TIOMOIIIBI0 GyHKIMH ord) aeT uucso oT 1 1o 4 As JaTYMKOB, OT 5 0 8 - i71st MOTOpOB, 0 - rpu
HEeBa/IUZHOCTH 0OBEKTa.
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CpepcTtBa goctyna K o6 bektam, MeToAbl MHULUann3aumu
YCTPOWCTB.

Hoctyr K 00beKTaM Mo/IK/IFoUaeMbIX YCTPOUCTB (MOTOpaM U ZIaTYMKaM, PY/IeBOMY YIIPaB/IeHHUIO)
peanu3yeTcsi AByMs CIIOCO0aMH: KlacCHYecKHM 1 (yHKIMOHaMBHBIM. Kaxx/1p1ii criocob
Mo/ iep>kKUBaeT 10 /IBa METO/a MHULMAIU3aLUU YCTPOMCTB - (PUKCMPOBAaHHBIM 1 JUHAMHUYECKUH.

OO6BeKTHI MOJK/IF0UaeMbIX YCTPONCTB MOTYT CO3/IaBaThCsi, 00pabaThIBaThCsI U YHUUTOXKATbCS
MPOrPaMMUCTOM IITaTHBIMU (K/IACCHYeCKHMH) CPe/ICTBAMU 00BEKTHO-OPHEHTUPOBAHHOTO
rporpaMMrpoBaHusi. Kak/ibli1 K1acC yCTPOMCTB COZI@PKUT /iBa KOHCTPYKTOPA JJ1s MO JePXKKA
(bMKCMPOBAHHOTO M [JUHAMUYECKOTO MeTO/I0B MHUL{MA/IM3aL{1H.

dukcupoBaHHbBIN MeTO/ Npe/iriosiaraeT co3zaHue oobeKkTa ycTpoiicTBa KOHCTpyKTOpoM Create c
OZJHUM I1apameTpoM (HoMepoM 1opta). [Ipy 3ToM npoM3BOANUTCS MOMBITKA MHULIMA/IA3aLIAN
YCTPOMCTBA 110 YKa3aHHOMY MOPTY (B C/lyyae Heyzjaud KOHCTPYKTOP BepHeT nil).

JuHaMuuecKuil MeTO/ UCII0/b3yeT KOHCTPYKTOp Create Ge3 mapametpa. I1pu 3ToM rpou3BoguTCS
TIOTIBITKA MHULIMAIM3alK YCTPOMCTBA 3as1BJIEHHOTO TUIIA Ha /IF060M TOpTy (B C/lydae Heyaauu
KOHCTPYKTOP BepHeT nil). [Tonck ycTpolicTBa MPOM3BOJUTCS OT MeHbILIer0 HoMepa MopTa K
6osnbiieMy. [1py Ha/IMUKMK HECKO/TBKUX YCTPOWMCTB TIPUOPUTET OT/AaeTCs paHee He
VHULMa/IN3UPOBaHHbIM. /JHHaMUUyeCKri MeTOZ, IT03BOJIsieT MTHULIMA/IM3UPOBATh yCTPOUCTBA TOIBKO
roc/efioBare/ibHO, 6e3 BO3MOXKHOCTH [JOCTYIIa K yCTPOMCTBAM Ha CTapIlMX MOpTax paHee, ueM K
YCTPOMCTBAM Ha M/IaJjIIMX NOPTax.

B npuBejieHHOM HWKe MpUMepe MpeJIioaraeTcs, YTo K KOHTPO/UIepy MOAK/IHOUEHbI [Ba JaTuyrKa-
KHOMKU, K 1 1 4 mopTam.

®UKCHPOBaHHBIM MeTO/l MHULIUA/IA3aI[U1 [yHaMyueCKUi MeToZ, UHULMaIn3alliy yCTPONCTB
YCTPOUCTB.
uses uev3, rubiroSensors; uses uev3, rubiroSensors;
var ti1, t4: TEv3TouchSensor; var tOne, tTwo: TEv3TouchSensor;
begin begin
ev3Init(); ev3Init();
// vHUUManmMsaumsa gaTtyuKa- KHOMKK // vHMUMannsaumsa NepBOro gaTyuKa-KHOMKHU,
// Ha nepBOM MOpPTY // no ¢akTy - Ha NepBOM MOpPTY
t1:=TEv3TouchSensor.Create(1); tOne:=TEv3TouchSensor.Create;
// vHUUManmnsaumsa gatyumKa- KHOMKK // wHMUMannsaums BTOPOro fgaTyuKa-KHOMKHU,
// Ha 4eTBepTOM MopTy // no ¢akTy - Ha 4eTBEpTOM MNOpPTY
t4:=TEv3TouchSensor.Create(4); tTwo:=TEv3TouchSensor.Create;
tl.free; tOne.free;
t4.free; tTwo.free;
end. end.

Cyl1riecTByeT a/ibTepHaTUBHBIN ((PYyHKIHOHA/IBHBIH) CI0C00 Z0CTyTa K 00beKTaM MO/K/TF0UaeMbIX
YCTPOWCTB, C TIOMOIIBIO CITeL{Ha/IbHBIX (PYHKIIUM, KOTOPbie O0BsIB/I€HBI /ISl KaXKJ0T0 K1acca
ycTporicTB. PYHKIMY aBTOMaTUUECKH CO3/Ial0T HeOOX0JUMble 0OBEKThI TIPH MIEPBOM 00pallleHuH U
BO3BpAII[AlOT UX B KaueCTBe pe3ysbTara. Co3aHHble 00beKTbI COXPAHSIIOTCS B OTIepaTHBHOM MaMsITU
Y TIPH MTOC/IeAYIONINX 00pallleHusIX BO3BPAIIlatoTCsl 6e3 MOMbITKU MOBTOPHOTO CO3/laHus. Kak v B
K/IaCCUYeCKOM criocobe, Mmo/iiep>KUBatoTCsi PUKCHPOBAaHHBIN U AMHAMUYe CKUIA METO/IbI CO3/JaHMUSI
00bekToB. ITpy GUKCUPOBAaHHOM METO/Ie B COOTBETCTBYIOIIYIO (DYHKIIMIO TIepe/ilaeTCsl HOMep MopTa.
[TuHamMuue CKMM MeTo/ IIpeATioaraeT UCIT0/Ib30BaHKe "HOMepHBIX'" (PYHKI[HH, KOTOPBIX 00BSBIEHO
yeThbIpe JIjis K&KJ0ro YCTPOMCTBA U /iBe - /ISl py/ieBoro yrpaBiaeHuu. KpoMe 3Toro, QpyHKIMs
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(UKCHUPOBAaHHOTO MeTO/Ia P BbI30Be Oe3 rapaMeTpa sIB/IsieTCsl ICeBAOHUMOM TIepBOU (QyHKLIUH
JVHaMHMUeCKoro MeTtozia. [IuHamuuecKuid MeToZ, QyHKI[MOHAIBHOTO Criocoba AOoCTyTa TI03BOoJIsieT
obparaTbcsi K yCTPOMCTBaM B JTIF000M TOPsiZIKe.

Knaccuueckuii ¥ pyHKIIMOHA/IBHBIN CIIOCOOBI I0CTYMA K OTHUM U TeM-)Ke TUIaM yCTPOMCTB He
PEKOMEH/IYeTCsl CMeIlIMBaTh B O/JHOH rnporpamme. Kpome 3Toro, He peKOMeH/1yeTCs TIpH ILITaTHOM
criocobe 10CTyMa co3/1aBaTh M UCIOJIb30BaTh Pa3/IMUHbIe 00BEKThI, CCHUIAIOIIHMECS Ha OHO M TO-XKe
(usnueckoe ycTpoicTBo. Ha mporpaMMHOM ypOBHe T0/I00HbIE [IeMCTBYS He 3arpel|eHbl, TaK KakK B
HEKOTOPBIX CUTYaIUsAX OHU MOTYT OBbITh OTpaB/iaHbl (HarpyuMep, MpH OT/Iajike OUOINOTeKH
pa3paboTurkom).

BrI160p K/1accuueckoro wiv yHKLMOHAIBHOTO criocoba ocTyra K 00beKTaM yCTPOMCTB HaXOUTCS
B KOMIIeTeHIMU TTporpaMmucTa. Kiaccuueckuit oCTyT MO3BOJISIeT CO3/jaBaTh M YHUUTOXKATh
00BEKTHI 110 Mepe HeoOX0MMOCTH, 00s1a/iaeT BEICOKOM CKOPOCTHIO, TTO3BOJISIET UCTI0/Ib30BaTh
HEKOTOpble HU3KOYPOBHEBbIE BOSMOKHOCTH OMb/MoTekn. PyHKIIMOHA/IBHBIN CITOCO0 0CTyMa He
TpeOyeT KOHTPOJIS 32 00bEKTaMH YCTPOMCTB, He TpeOyeT 00bsB/IATH MepeMeHHbIe-00BEeKTHI,
aBTOMAaTHUeCKU YHUUTOKaeT 00bEKThI 110 OKOHUAaHUH paboThl. B To)ke BpeMsi, PyHKIMOHATbHBINA
criocob Z0CTymna He M03BOJIsIeT, HAalpUMep, 0TKa3aThCsl OT OecriepeOGoMHOro peXxxrma padoThl
OubIMOoTEeKH (CM. HIDKeE).

PekomeH/1yeTcst BLIOMpaTh K/acCUUeCKHM Criocob Z0CTyria, eC/IM KpUTHUHBIM (haKTOPOM SIB/ISIETCS
CKOPOCTh MCIIO/THeHHUsI TIPOrpaMMbl. DYHKI[MOHATBHBIN CTIOCO0 ZI0CTYTIa YBeTMUMBAET CKOPOCTh
Pa3paboTKHu NPOrpaMMbl U OTPaK/IaeT OT MHOTHX OIIMOOK.

B Tabnuiie HKe rpuBeieH HabOp CpeCcTB (DYHKIIMOHAIBHOTO JOCTYIa K 00beKTaM YCTPOMCTB Z/ist
BCeX KJIaCCOB OMOTUOTEKU.

Knacc Mopynab DYHKIUM I0CTYIA K YCTPOICTBaM

TEv3InfraSensor rubiroSensors | @UKCHPOBaHHBIM JOCTYII TI0 HOMEPY TOpTa
// Homepa nopToB oT 1 10 4
function ev3Infra(index:integer): TEv3InfraSensor;
JuHaMyyecKuii ZOCTYTI TI0 TIOPSIKY TTOAK/TFOUEHHSI.
// mcepmonum Ayt ev3Infral
function ev3Infra:TEv3InfraSensor;
// BOCTYT K TIepBOMY MOJK/IIOYEHHOMY YCTPOWCTBY
function ev3Infral:TEv3InfraSensor;
// [OCTYTI K BTOPOMY TOJK/TFOUEHHOMY YCTPOWCTBY
function ev3Infra2:TEv3InfraSensor;
// [OCTYTI K TPeTheMy IMOJKI0UEHHOMY YCTPOWCTBY
function ev3Infra3:TEv3InfraSensor;
// HOCTYTI K UeTBEPTOMY TIOAK/IFOUeHHOMY YCTPOMCTBY
function ev3Infra4:TEv3InfraSensor;

TEv3GyroSensor rubiroSensors | @UKCHPOBaHHBIM JOCTYII 10 HOMepY NOpTa
// Homepa TiopToB ot 1 1o 4
function ev3Gyro(index:integer): TEv3GyroSensor;
JlMHamMuecKuil JOCTYII 110 OPSJKY MOJK/TIOUeHMUsI.
// ncepgonum s ev3Gyrol
function ev3Gyro:TEv3GyroSensor;
// BOCTYII K TIepBOMY MOJK/IIOYEHHOMY YCTPOWCTBY
function ev3Gyrol:TEv3GyroSensor;
// BOCTYTI K BTOPOMY IOAK/IFOUEHHOMY YCTPOMNCTBY
function ev3Gyro2:TEv3GyroSensor;
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Knacc

Mopynab

@yHKIMH JOCTyNA K YCTPOHCTBaM

// IOCTYTI K TPeTbeMy MOAK/IIOUEHHOMY YCTPONCTBY
function ev3Gyro3:TEv3GyroSensor;

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

TEv3UltraSensor

rubiroSensors

OUKCUPOBaHHLIM JJOCTYTI TI0 HOMepY TopTa
// HoMepa TopToB 0T 1 1o 4
function ev3Ultra(index:integer): TEv3UltraSensor;
JuHaMUue CKHA OCTYTI TI0 MOPSIKY TTOAK/TIOUEHHS.
// nmcepmonum anist ev3Ultral
function ev3Ultra:TEv3UltraSensor;
// BOCTYTI K TIepBOMY TIOK/TFOUeHHOMY YCTPOWCTBY
function ev3Ultral:TEv3UltraSensor;
// [OCTYII K BTOPOMY MOJK/IHOUEHHOMY YCTPOWCTBY
function ev3Ultra2: TEv3UltraSensor;
// [OCTYII K TPeThbeMy MOJKII0UEHHOMY YCTPOWCTBY
function ev3Ultra3: TEv3UltraSensor;
// BOCTYTI K UeTBEPTOMY TOAK/IFOUeHHOMY yCTPONCTBY
function ev3Ultra4:TEv3UltraSensor;

TEv3ColorSensor

rubiroSensors

@DUKCHPOBaHHLINM JOCTYTI TI0 HOMepPY TopTa
// Homepa TopToB 0T 1 1o 4
function ev3Color(index:integer): TEv3ColorSensor;
JwHaMyyecKuii JOCTYII 10 MOPAJKY MOAK/IIOUeHUsI.
// icemonuM aist ev3Colorl
function ev3Color:TEv3ColorSensor;
// [OCTYTI K TIepBOMY TOJK/IIOUeHHOMY YCTPONCTBY
function ev3Colorl:TEv3ColorSensor;
// BOCTYTI K BTOPOMY TIOJK/TFOUeHHOMY YCTPOUCTBY
function ev3Color2:TEv3ColorSensor;
// BOCTYT K TpeTbeMy MOJK/II0UEHHOMY YCTPOWCTBY
function ev3Color3:TEv3ColorSensor;
// IOCTYTI K 4eTBepTOMY TOJK/IFOUeHHOMY yYCTPOUCTBY
function ev3Color4:TEv3ColorSensor;

TEv3TouchSensor

rubiroSensors

OUKCHPOBaHHLINM JOCTYTI TI0O HOMepPY TIopTa
// Homepa nopToB oT 1 10 4
function ev3Touch(index:integer): TEv3TouchSensor;
JvHaMIyeCKUiA OCTYTI TI0 TIOPSKY TTOAK/TFOUEHUS.
// icepmonum gyt ev3Touchl
function ev3Touch:TEv3TouchSensor;
// BOCTYTI K TIepBOMY TOJK/TFOUeHHOMY YCTPONCTBY
function ev3Touch1:TEv3TouchSensor;
// BOCTYTI K BTOPOMY TIOJJK/TFOUeHHOMY YCTPOUCTBY
function ev3Touch2:TEv3TouchSensor;
// BOCTYI K TpeTbeMy MOJKII0UEHHOMY YCTPOWCTBY
function ev3Touch3:TEv3TouchSensor;
// [OCTYTI K UeTBEPTOMY IOZAK/IFOUeHHOMY yCTPONCTBY
function ev3Touch4:TEv3TouchSensor;

TEv3MediumMotor

rubiroMotors

@duKCcHpOBaHHBIM OCTYII 110 HOMepY MopTa
// Homepa moptos ot 1(5) 10 4(8)
function ev3MMotor(index:integer): TEv3MediumMotor;
// Homepa miopToB oT 'A' 10 'D' umm ot 'outA' 1o 'outD'
function ev3MMotor(index:string): TEv3LargeMotor;
JyHam1ueckuil JOCTYII 110 NOPAJKY MOJK/IIOUeHMUsI.
// iceBmonuM i1 ev3MediumMotorl
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Knacc

Mopynab

@yHKIMH JOCTyNA K YCTPOHCTBaM

function ev3MMotor: TEv3MediumMotor;

// BOCTYTI K TIepBOMY TOJK/TFOUeHHOMY YCTPONCTBY
function ev3MMotorl:TEv3MediumMotor;

// BOCTYTI K BTOPOMY TIOJJK/TFOUeHHOMY YCTPOUCTBY
function ev3MMotor2:TEv3MediumMotor;

// BOCTYI K TpeTbeMy MOJK/IIOUEHHOMY YCTPOWCTBY
function ev3MMotor3:TEv3MediumMotor;

// [OCTYII K UeTBEPTOMY TOZAK/IFOUeHHOMY yCTPONCTBY
function ev3MMotor4:TEv3MediumMotor;

TEv3LargeMotor

rubiroMotors

@duKCHpOBaHHBIM OCTYI 110 HOMepY 1opTa
// Homepa moptos ot 1(5) 10 4(8)
function ev3Motor(index:integer): TEv3LargeMotor;
// Homepa niopToB oT 'A' 10 'D' mmm ot 'outA' 1o 'outD’
function ev3Motor(index:string): TEv3LargeMotor;
JyHamM1uecKuil JOCTYII 10 NOPAJKY HOK/IIOUeHMUsI.
// nceBgonum ans ev3Motorl
function ev3Motor:TEv3LargeMotor;
// BOCTYTI K TIepBOMY MOAK/IFOUeHHOMY YCTPOHCTBY
function ev3Motorl:TEv3LargeMotor;
// BOCTYTI K BTOPOMY TIOJK/TFOUeHHOMY YCTPOUCTBY
function ev3Motor2: TEv3LargeMotor;
// BOCTYI K TpeTbeMy MOJK/II0UEHHOMY YCTPOWCTBY
function ev3Motor3:TEv3LargeMotor;
// MOCTYTI K 4eTBepTOMY TOJK/IFOUeHHOMY yCTPOUCTBY
function ev3Motor4:TEv3LargeMotor;

TEv3Rule

rubiroMotors

@DUKCUPOBaHHbIH [[OCTYII [Ijisl PYJIEBOTO YIIPaB/IeHUs Ha OOJBIIMX MOTOPAX IO
HOMepy MopTa

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

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

// Homepa niopToB oT 'A' 10 'D' umm ot 'outA' 1o 'outD'

function ev3Rule(index1,index?2:string): TEv3Rule;
[vHamuuecKuii JOCTYII PyJ/IEBOTO YIIPaB/IeHUst Ha OOJBLIMX MOTOPAX Mo
TOPSIIKY TIO/IK/TFOUEHUSI.

function ev3Rule: TEv3Rule;

OUKCUPOBaHHBIM JJOCTYTI /IS PY/IEBOTO YIIPABIeHUs Ha CPeJHUX MOTOpax Io
HOMepy TopTa

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

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

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

function ev3MRule(index1,index2:string): TEv3Rule;
JHamMuuecKuii OCTYTT PyJIEBOTO YIIPaB/IeHUs1 Ha CPeJJHUX MOTOpax 1o
MOPSIIKY TIOIK/TFOUEHUSI.

function ev3MRule: TEv3Rule;

[Tpumep HKe 1eMOHCTPUPYET UCIO/b30BaHKe (PyHKLIMOHAIBLHOTO criocoba focTyra K 00beKTam
[JJ1s1 OTIpe/iesieHusl IOPTOB, K KOTOPBIM MOJK/IFOUYeHb! /1Ba JaTuMKa-KHOIKU.

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

}

uses uev3, rubiroSensors;

begin
ev3init();
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if not ev3touch.connected then begin

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

end;

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

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

end;

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

Hekoropble riprMeps! B Oub1roTeKenpeiaraloTcs B IByX BapHaHTaX - C K/IaCCUYeCKUM U
(byHKLMOHAMBHBIM criocobaMu J0CTyTa K ycTpoiicTBaM. B rocsieHeM ciiyuae umsi daiina
TIporpaMMsI coziep>Xut cyddukc "_1".

BecnepeborHbIv peXXxum padoTbl OGINOTEKN

OTK/TIOoueHre yCTPOWCTBa MOXKeT ObITh MpoTecTHpoBaHo MeTofoM Connected /iroboro o6bexTa-
JlaTurKa Ui 00beKTa-MOTOPa, OFJHAKO TIPOTPAMMUCT (PaKTUUEeCKH He MOXeT 00paboTarh
CUTYaLHIO, Korfa ¢u3ndeckoe oTkmoueHre Bo3HUK/IO [TOCJIE npoBepku COCTOSIHUSL 00BeKTa, HO
1O obparteHust K yCTPOWCTBY.

Ilyist perieHust yka3aHHOU TipobieMbl 6ubmoreka Rubirobot mo ymonmuanuro paboraet B
Oecriepe0oitHOM pe)KUMe, TO eCTh MOA1eP>KUBaeT BO3MOXKHOCTb Oecriepe0oiiHOM paboThl 06HEKTOB
JIATYMKOB U MOTOPOB TIPU KPAaTKOBPEMEHHOM OTK/TIOUeHUH (PU3NUeCKUX YCTPOUCTB C UX
TIOC/Ie/IyIOLLMM TIeperoK/IroueHreM K TOMY-Xe TopTy. Takasi cuTyalysi 4acTo BO3HUKAeT MpU
€/1ab0M KOHTaKTe COeIMHUTETBbHBIX TTPOBO/IOB, SKCIITyaTal[ii po00Ta B CJIOXKHBIX YCIOBHUSIX
(pe3Kue IOBOPOTHI, TIepeBOpauMBaHusl, TPSICKA) U T. TI.

[pu mombITKe 0bpallieHusi K MeToJjaM OTK/IFOUeHHBIX 00BeKTOB, KOTOphIe TIOMyYaroT AOCTYI K
YCTPOMCTBY, cucteMa O/10KMpyeT obpaitjeHre u nibitTaeTcs uev3sysfs.countMaxRefreshFactory pa3s
(mo ymonmuanmio - 10) nepenojK/IrOUMTh OTK/IFOUEHHOE YCTPOWCTBO C MHTEPBA/IOM B
uev3sysfs.errorAttrinterval MunmucekyHz (o ymonuanuto - 2000) Mexx/ly MOMbITKAMU M 3BYKOBOU
CcUrHanM3aiuen, peryaupyemoii uev3sysfs.beepError (1o ymosmuanuto - true). Ilpu ycrierimHom
TIeperoAK/IF0UeHHH TporpaMMa TMpo/Io/DKaeT CBO0 paboTy ¢ MecTa O/IOKUPOBKU. B ciiyuae Heyzauu
- Bo3HMKaeT Exception. 3ByKoBasi CUTHa/IM3aLsl TI03BOJISIET 10 TOHY OIpeJeIUTh THUI
OTKJ/IFOUEHHOT'0 YCTPOMCTBA (ABUTaTe/u - BBICOKUM TOH, IaTYMKHU - HU3KUM), U 110 KOJTMYECTBY
CUrHasoB - HoMep noprta (oT 1 0 4 curHanos).

HepocraTkom Takoro nozpxoza siB/sieTcsl (pKCUpoBaHue THIIA YCTPOMCTBA Ha MOPTY, K KOTOPOMY
OHO OJHAK/ABI OBLIO MOJK/TIOUEHO. /[pyruMy C/I0BaMH, TIEPeToAK/IIoueHre K OTHOMY U TOMY-Ke
TIOPTY BO3MOYKHO TOJIBKO ZIJIs yCTPOMCTB OZIHOTO THIa. B HEKOTOPBIX C/Iyuasix 3TO MellaeT
KOppeKTHOMY (DYHKIIMOHMPOBAHHIO TIporpaMmM. Hampumep, B mpumMepe portview.pp 6ubimoTexku
TNpe/iCTaB/IeHa peaM3allysl aHa/IM3aTopa OPTOB KOHTpoJlepa. AHaM3arop J0/DKeH KOPPeKTHO
paboTark 1Mpy AMHAMUYeCKUX OTK/TFOUEHUSIX Y TTOAK/TIOUeHUSIX TFOOBIX yCTPOMCTB K JIFOObIM
nopram. B 6ecrniepe6oiiHOM pekrMe 3TO HEBO3MOXKHO peasri3oBaTh.

B npumepe portview.pp NpefCTaB/eH aaropuT™ OTK/TI0UeHUs becriepeboiHOTO peskuma:

1. Bsiok1poBaHue nepenojK/IroueHUd yCTPONCTB ycTaHoBKoOM uev3sysfs.countMaxRefreshFactory
B 3HaueHue 0.
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2. 3ax/roueHHe Ko/ja porpaMMbl B 00pabOTUMK UCKITFOUMTEeIbHON CUTYALWH i1t O7TIOKUPOBaHUS
peakLu Ha oOpalljeHre K OTK/TFOUeHHBIM YCTPOHCTBaMH.

3. Ilepuoanueckoe 0OHOB/IEHHE CITHCKA MO/K/IIOUeHHBIX YCTPOWCTB C MOMOLbI0 (habprKu
yctpoiicTB ev3deviceFactory.Refresh(true).

4. Tleprognueckast MpoBepKa 00bEKTOB YCTPOWCTB Ha BaMUAHOCTD ¢ roMolbio Connected u
YHUUTO)KEHUE HeBaIUIHbIX.

5. Ileproyyeckast npoBepKa MOJK/IIOYEHHBIX YCTPOUCTB U CO3/iaHKe COOTBETCTBYIOLMX UM
00BEKTOB.

Crout 00paTUTh BHUMaHHe, UTO MPY OTK/TFOUeHUH OecriepeOboHOro peskuMa HeBO3MOYKHO
KOPPEKTHOe UCI0/Ib30BaHKe (PyHKIMOHANIBLHOTO criocoba ocTyma K 00beKTaM yCTpoucTB. B
CJIeIYIOIIUX BEPCUSIX OMOIMOTEKH TIJIAaHUPYeTCsl Co3/jaHre Oosiee MPOCTOro MeXaHHW3Ma OTK/TFOUeHUsT
Y BK/TFOUeHHs OecriepeOoiHOT0 peXkrMa, C aBTOMaTHue CKOM TIOZI/IePKKOI BCeX CII0CO00B A0CTYyTIa K
oOBbekTam.

TaiimayTbl GUOGNNOTEKN

3anuch ¥ YTeHWe 3HaUeHUW JaTYMKOB, MOTOPOB, KHOIIOK U L{BeTOMH/IMKAaTOPOB MPOU3BOAUTCA (3a
peJKUM UCKJTFOUeHNeM) C MCIOIb30BaHMEM BUPTYasibHbIX (haiiioB B (paiiioBoii cucteme sysfs,
KOTOpBbIe, B CBOIO 0UYepe/ib, 00CTY)KHBalOTCsl ipaliBepaMU COOTBETCTBYIOLINUX yCTPOMCTB. CIIUILIKOM
YyacToe UTeHHe WM 3aMrcCh B 3TU (aiiibl MOXKeT BbI3BaTh HEKOPPEKTHYIO PaboTy /paiiBepoB U, Kak
CJ/Ie/ICTBYe, 3aMe/ifieHue paboThl, OTKa3 B JOCTYIIE K YCTPOIMCTBAM WM Jlake 3aBHCaHHe
KoHTposiepa. [To3ToMy B 6Ub/IMOTEKe TTpeyCMOTPeHbI OTAe/bHbIe TaMAayThl Ha UTeHUe
(uev3sysfs.getInterval) u 3ammmch gaHHBIX (uev3sysfs.setInterval). [To ymomuaHHI0 OHM paBHBI
cootBeTcTBeHHO 10 1 20 MWITMCEKYH, HO MOTYT ObITh M3MeHeHbI Kak 17100a/1bHO, TakK 1
VH/MBH/YaIbHO JJIs1 K&XK/|0T0 Kjlacca uiu oObekTa.

[TepBbIM MPU3HAKOM HEJOCTAaTOYHOCTU MCTIO/b3yeMbIX TaliMayTOB MOYKeT CJTy>KUTb MPOLeCc
systemd_udevd, KoTopsIiii HauMHaeT UCT0/IB30BaTh Oosiee 10% MpoLECCOPHOTO BpEMEHH U He
yMeHbIIIaeT CBOIO 3arPyKeHHOCTb TI0 OKOHUaHUU PabOThI TIPOTPaMMBI (TIPOBEPSIeTCsT YTUTUTOM top
B ssh-ceccun). Tekyiuii Habop TaliMayTOB 1M0j00paH KCIIEPUMEHTA/ILHO U B TTO/IABIISIOIIEM
OOMBIIIMHCTBE C/Ty4YaeB He [JO/DKeH JlaBaTb Takoro 3¢ dekra. OHaKO BO3MOXKHBI HEMCC/IeI0BaHHbIe
CUTyaLH, KOrJja pa3mMep TaiiMayTOB OKa)KeTCsl He[0CTaTOUHbIM. B 3TOM cilyuae nmporpaMMHCTy
pPeKOMeH/yeTCsl HauaTb pelllaTh BO3HHUKIIYIO MPOo6IeMy myTeM HeOOJBIIOT0 yBeTuUeHust
r06apHOTO TaliMayTa Ha 3aruch (uev3sysfs.setInterval) B camoM Hadasie porpamMmmel, /10 BbI30Ba
dbyHkuMM ev3init.
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Vicnonb3oBaHUe K/1acCOB U 00 bEeKTOB OUOTNOTEKU
Rubirobot

Knacc TEv3, 00bekT ev3, moaynb uev3

Kracc TEv3 siBasieTcst 6a30BbIM 17151 BCEX OCTa/IbHBIX K/laccoB O6nbmoTeku. Kacc roaaepskuBaeT
MeXaHU3MbI OKU/IaHWS Pa3TMuHbIX coObiThii. C Bepcru 0.2 6ubmoTeky Knacc obecrieurBaet
noaiepKKy o 10 TaiiMepoB Ha 0OBEKT.

O6nekT ev3 knacca TEV3 aBToMaTHueCKU CO3/IaeTCs MPU MHUIMATU3AI[UKA OMOIMOTEeKH BbI30BOM
niporieaypsl ev3init(). B Bepcun 6mbmoTteku 0.1 00beKT ev3 MpHUMeHSI/ICS TOJIBKO B OT/1aI0UHbIX
esisix. HaunHast ¢ Bepcun 0.2 peKoMeH1yeTcsl IPUMEHSITh IaHHbIA 00bEKT B CUTYaI[UsIX, KOT/ia
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

20



Bubnroreka RubiRobot, Bepcusi 0.2

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

Hoctym k kHorkaM EV3 peanu3oBan uepe3 06bekT ev3buttons kinacca TEv3Buttons. O6bekT
aBTOMAaTHUeCKU CO3JaeTCsl TIPYU MHULIMAMU3alyy 6ubIMoTeKH BBI30OBOM MpoLieAyphl ev3init().

Y EV3 umeercs 6 kHonok: UP, DOWN, LEFT, RIGHT, CENTER, BACK.
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Haskarue Ha kHonky CENTER ponosiHUTE/IBHO TeHepUpyeT TiepeBo/, CTPOKH. Takum obpasom,
3aBeplileHHe BbI30Ba MpolLieAypbl readln Mo>kHO 06ecrieunTsb He KiaBuilel Enter, a KHOMKOM
CENTER. 3T0 no3Bo/isieT UCIOh30BaTh eMHBIN CII0CO0 OXKU/IaHUS KaK B ssh-ceccu, Tak ¥ rpu
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

Cyl1riecTByeT HeCKOJIBKO CTIOCOOOB Kak UeHTU(HUKAI[UM KHOTIOK B METO/IaX OXKU/IaHUS, 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, BapuaHTbI JIeHTU(UKAI[UK: JTFOObIe CTPOKU, PEKOMEH/IYIOTCS CIeAYIOIIIHE -

|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

Ioctym K 1iBeTonHjuKatopam EV3 peanu3soBan uepe3 00bekT ev3leds knacca TEv3Leds. O6bekT
aBTOMAaTHUeCKU CO3JaeTCsl TIPYU MHULIMAIU3aLyy OuOIMOoTeKH BBI30OBOM MpoLieAyphl ev3init().

EV3 umeeT 4 11BeTOMHAMKATOpA: JIEBbIM KPaCHbBIN, IEBbIM 3e/1eHbli, TTpaBblii KpaCHBIM U MpaBbli
3esieHbIN. [Ipy cMellleHUy 1[BeTOB UHUKATOPOB O/HOW CTOPOHBI MOYKHO TIO/TyUaTh pa3/uuHbIe
OTTEeHKH 3eJIeHOT0, KpaCHOTO 1 OPaHKeBOTO LIBETOB.

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

[1pu 3amycke mporpaMmMbl aBTOMaTUUeCKU BbI3bIBAETCSI MEeTO/ Start, yCTaHaBIWBAIOLLMK CBET/IO-
OpaH)KeBbIM 1[BeT Ha L[BeTOUHAUKaTopax. Vcronb3yeTcs Kak BU3yajbHOe TIOTBePXKAEeHUe CTapTa
MIPOTPaMMBbI U YCITeITHOW WHULMAM3auy oubsoreku. T1pu 3aBepIiieHUH BbI3bIBA€TCSI METO/, Stop,
BOCCTaHABJIMBAIOIUM CTAaHAAPTHBIN 3e/1eHbIl LIBeT Ha LIBeTOMHUKATOpax.

MeTozpb! push ¥ pop M0O3BOJISIIOT COXPAHATh U BOCCTaHABIMBAThL BCe 3HAUEHUS LIBETOUH/MKATOPOB
OAHOBpeMeHHO. 1/ 3TOro UCIOob3yeTCs CTeK, pa3Mep KOTOPOro OrpaHHWYeH TOJIBKO JOCTYITHOM
oriepaTMBHOM namMsTh0. MeToz blink ncrnonb3yeTt TOT-)Ke CTeK /151 UMATALMd MUTaHUsI U
TIpUMeHsIeTCs1, HarpyuMep, B MeTojaXx waitAny 1 waitAll 6a3zoBoro knacca TEv3 (mpumepsr
NIpPUMEHEeHHs - CM. ZJOKyMeHTalMio 1o kiaaccy TEv3Buttons)

[Tpu ycTaHOBKe LiBeTa KaXK0ro MHAMKATOpa UCII0/Ib3YeTCs MOBBIIIeHHbIN TakMayT - 30Mc.
[TpakTyKa MokasblBaeT, UTO IIPY MeHbllleM TalimMayTe /ipaiiBep LIBeTOUHAMKATOpPa MOXKeT
"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

HocTyn K AuUCIUIer0 pean3oBaH yepe3 00bekT ev3screen kinacca TEv3Screen. O6bekT
aBTOMAaTHUeCKU CO3JjaeTCsl TIPYU MHULIMAIU3alK OMOIMOTeKH BBI30OBOM Mpolieyphl ev3init().

EV3 nmeer MOHOXPOMHBIN AuCIIIel pasMepoM 178x128 Touek. B peanbHOCTH MOXeT afpecoBaTbCs
192x128 Touek, ogHako TOUku 179-192 Kaxk[10¥ CTPOKU BBIXOZSAT 3a Tipeiesibl Auciuies. [1pu sTom
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 (hyHKLIMI prCcOBaHUs He IPUBOJUT K HeMe/IJIeHHOMY BbIBOJY Ha JucIliel. PucoBanue
MIPOM3BOAUTCS B ONepaTUBHOW NaMSITH, BbIBOJ, Ha AUCIIIEN peann3yeTcsl MeToioM show. 3to
N03BOJIsIeT CO3/aTh JOCTAaTOYHO CJIOXKHBIM PUCYHOK U OIHUM JlefiCTBHEeM, C MUHUMa/IbHbIM
MepLiaHheM, TIepeHeCTH ero Ha JAUCILIe.

Tekct BoiBogUTCH ttf-1prdTom DejaVuSans.ttf, koTopeiii 10/KeH ObITh TIpeZBapUTeTHEHO
ycraHoB/ieH Ha EV3 (Hanpumep - yctaHOBKOM nakeTa ttf-dejavu).

Onucanue kiaacca TEv3Screen

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

// o4ncTKa n3obpaxeHus
function clear:TEv3Screen;

// BbIBO4 M300paxeHusa Ha gucnnem
function show:TEv3Screen;

// 3anncb n306paxeHUs Ha AUCK B pnhg-¢dopmaTe
function save(name:variant):TEv3Screen;

// u4TeHue n3obpaxeHus c gucka B png-¢popmaTte
function load(name:variant):TEv3Screen;

// pucoBaHWe pas/inyHbIX GUryp KapaHZawoM U KUCTbIO
function line(args:array of const):TEv3Screen;
function line(x,y:variant):TEv3Screen;

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

// neyaTb TecTa CTaHAapTHbIM WPUHTOM

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 MnapameTpoB KUCTHU

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

function brushNone():TEv3Screen;

function brushSolid():TEv3Screen;

function brushBlack():TEv3Screen;

function brushWhite():TEv3Screen;

// ycTaHOBKa napameTpoB KapaHjauwa

function penBig():TEv3Screen;

function penSmall():TEv3Screen;

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

function penNone():TEv3Screen;

function penStd():TEv3Screen;
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function penBlack():TEv3Screen;
function penWhite():TEv3Screen;

// ycTaHOBKa napameTpoB wpudTa

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;

// JOCTyn K 00BbEKTY XoJcTa
property Canvas:TFPImageCanvas read fcanvas;

// [OCTYN K 00BbEKTY pUCYHKa
property Image:TEv3Image read fimg;
end;

ITpumepsl ucmob3oBaHus aucivies EV3
{

BbiBO4 Ha 3KpaH dopmMysbl U pe3ynbTaToB ee pacyveTa (scril.pp):
}
{$mode objfpc}
uses uev3,rubiroScreen, sysutils;
begin

ev3init();

ev3screen

.fontsmall.fontsmall

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

sleep(3000);
end.

{

MaHUNynauuMn ¢ pasvMepom wpudTa M NOBOPOTOM TeKcTa (scr2.pp)

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

ev3init();

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

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

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

sleep(3000);

ev3screen

.clear

.fontRotate(180)
.fontSize(18)
.print(172,50, 'NosopoT 180')
.show;

sleep(3000);
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end.

{

MpocTeliwasa mMynbTunAMkauua (scr3.pp)
3
{$mode objfpc}
uses uev3, rubiroScreen, sysutils;
var i:integer;
begin
ev3init();
ev3dscreen.fontsmall.fontsmall;
for i:=1 to 178 do begin
ev3screen
.clear
.print(i, 20, 'npuseTt CJ/IEBA!')
.print(178-1i, 40, 'npuseT CMNPABA!")
.print(i, 60, 'npuseT CJ/IEBA!'")
.print(178-1i,80, 'npuseT CMNPABA!')
.print(i, 100, 'npuBeT CNEBA!'")
.print(178-i,120, 'npuseT CIMPABA!"')
.show;
end;
sleep(3000);
end.

{

3anonHeHne gucnies Habopom OTPe3KOB
CO cnyd4aliHbMu CTWUNEeM U WUPUHOK (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.

{

JeMoHcTpaumsa CTUNem KUCTU U COXPaHEeHUs COAEpPXUMOro Aucnnes
B ¢danne png-¢opmaTta (scr5.pp)
3
{$mode objfpc}
uses uev3,rubiroScreen, sysutils;
begin

ev3init();

ev3screen

.brushStyle(6)
.rectangle(0,0,172,128)
.brushStyle(0)
.circle(172/2,128/2,50)

.show
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.save('scr5.png');
sleep(3000);
end.

Knacc TEv3Sound, 06bekT ev3sound, mogynb rubiroSound

IocTyT K 3ByKOBOW TOZICUCTEMe peann3oBaH uepe3 00bekT ev3sound kinacca TEv3Sound. O6bekT
aBTOMAaTHUeCKU CO3JaeTCsl TIPYU MHULIMAMU3aLyy OuO/IMoTeKH BBI30OBOM MpoLieAyphl ev3init().

MeTo/ip1 K/Tacca OCYILeCTB/ISIeT BHEIITHUI BbI30B CJIEAYIOMINX KOHCO/IBHBIX linux-yTHIUT: amixer
(ycTaHoBKa rpoMKoCTH), beep (rio/jaua 3ByKOBBIX CUTHAJIOB), play (o3ByunBaHue WAV-daiina),
espeak (cuHTe3arop peun). Takum 0Opa3oM, CyIiecTByeT 3 THIla 3BYKOBBIX TIPOLIECCOB,
oripefiesisieMbix UaeHTHUuKaTopamu 'beep', 'play' u 'speak’.

Bubnroreka HacTpavBaeT CMHTE3aTOp peuyd Ha MCII0/Ib30BaHUe PYCCKOTO S3bIKa. DTO 03HAUaeT,
Cpe/iy TIpOUero, YTo YMCIUTe/bHbIe OyAyT MPOU3HOCUTBLCS TI0 PYCCKHU, Aa)Ke eC/IM HaXOZSTCs
BHYTPH aHITIMHACKOTO TeKCTa. Vcromnb3yst JOMoHUTeNbHBIN C/IOBaph C caiTa pa3paboTurka espeak,
MOYKHO 3HAUMTe/bHO Y/IYUIIWTh POM3HOILIeHHe PyCCKOro TeKcTa. [Ijist 3Toro cefyeT 3arpy3uTh
apxwuB http://espeak.sourceforge.net/data/ru_dict-48.zip, pa3apXMBUpOBaTh HAXOJAIIUNCS B HEM
(aiin ru_dict-48 1 ckonmMpoBaTh €ro Ha KOHTPOJIIep, 3aMeHsisi aia /usr/lib/arm-linux-
gnueabi/espeak-data/ru_dict.

3anyckK Kak/Ioro 3ByKOBOIO TIpOL{eCCa peav3yeTcs rapasjie/ibHO OCHOBHOM MporpaMMe 1
rapasiyieJibHO IPyTMM THIIaM 3BYKOBBIX MPOLIeCCOB. Takoe MoBefieHre MOXKHO U3MEHUTD C
TIOMOLI[bI0 MeTo/la Wait, KOTOpbIN OJIOKUPYET MporpaMMy B O>KWZAHWH 3aBepIlieHHs 3aJaHHOTO TUITa
(TUNOB) 3BYKOBOTO MpoLiecca.

3BYKOBBI€ TIPOLIeCChI Pa3HBIX THUIIOB He B3aUMO/IEMCTBYIOT MEXKy COOOM, UTO, C yUeToM
Tlapasiie/IbHOCTH UX PaboThI, TT03BOJISIET BO3HUKATh CUTYaLMsIM, KOT/]a pa3Hble THIThI TPOL[eCCOB
OyzyT 03ByUeHbI He B TOM TOpPsiIke, KOTOPOM 3aIlyCKaiuch. Hampumep, rocsiefoBaTeibHbIN 3aIyCcK
pecypcoeMKoro espeak 1 BLICOKOCKOPOCTHOTO beep 6e3 o)ky/iaHus 3aBepliieHHs TIPOLIeCCOB, CKOpee
BCEro MpYBeJeT CHavasa K mofiaue 3ByKOBOTO CUTHAJIa, a 3aTeM - K 03ByUMBaHHIO TeKCTa
CUHTEe3aTOPOM peuM.

3anyck 3ByKOBOI'O IpoLiecca [j0 3aBeplieHus Jpyroro 3ByKOBOIoO IpoLjecca TaKoro->Ke TUIla
TipUBeZieT MO0 K 0XKHMJIaHHIO 3aBepIlIeHus Mpeablaylero mporecca (Metos setWaitBeforeStart(),
WCTIO/Ib3YeTCs TI0 YMOJTYaHUI0), MO0 K TIPePhIBaHUIO MPe/IbIAYIIero mporecca (MeTog
setStopBeforeStart()), mocse uero OyzeT rpor3BefieH CTapT HOBOT'O 3BYKOBOTO TpoLjecca.

Ecnu mporpamma 3aBepIivT CBOXO paboTy /10 OKOHYaHHs PabOThI 3BYKOBBIX MPOLIECCOB, TO OHU BCE
OyZlyT NIPpUHYANUTETHHO OCTAHOBJ/IEHBI.

Omnucanue kiaacca TEv3Sound

TEv3Sound=class
constructor create;
destructor destroy;override;

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

{

NofaeT 3BYKOBOW CUrHan 3afaHHON 4acToThl, 3afaHHON ANUTENbHOCTH,
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C 3afaHHOoli nay30i N0 OKOHYaHuW.

ANUTeNnbHOCTL NO ymoNYyaHuw = 200Mc, naysa - OMC

}

function beep(tone:variant):TEv3Sound;

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

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

{

MofaeT Habop 3BYKOBbIX CUrHA/IOB 3afaHHON 4acToThbl, 3afaHHON AUTENbHOCTH,
C 3a4aHHOIn nays3o0it NO OKOHYaHMM. WHPopmMauMs O CUrHanax nepegaeTcs B
MacCMB TpOiKaMM 4YacToTa-AAMTenbHOCTb-Naysa.

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

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

{

03By4YMBaeT MepefaHHbli TEKCT CUHTE3aTOpOM peuu,

CKOpPOCTb MO yMmMoN4yaHutw = 160 C/A0B 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;

// ycTaHaBnMBaeT KO/-BO C/I0B B MUHYTY A8 CUHTe3aTopa peuu
function setSpeakSpeed(speed:variant):TEv3Sound;

// OXxupaeT 3aBepleHus bbiX 3anyleHHbIX 3BYKOBbLbIX MPoLeccoB
function wait():TEv3Sound;

{

OXxmaaeT 3aBeplleHMs 3anyleHHbIX 3BYKOBbIX NMPOLECcCcoB
NapameTp what onpegensieT Tun NpPOLECCOB:

'all' - BCe 3BYKOBble MpoOLECCH
'beep' - 3BYKOBOIi curHan
'play' - o3ByumBaHune WAV-odalina
'speak' - cuHTe3aTOp peumu

}

function wait(what:variant):TEv3Sound;

// TNpepbiBaeT BCce 3anyllieHHble 3BYKOBbIE MPOLIECCHI
function stop():TEv3Sound;

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

{

ycTaHaB/MBaeT PexXuMm OXuiaHus 3aBeplieHuss 3BYKOBOro npolecca nepeq
CTapTOM HOBOro 3BYKOBOI0 MNpoLecca Takoro-xe Tuna. Wcnonb3lyeTtcs
no ymonyaHuio

}
function setWaitBeforeStart():TEv3Sound;

{

yCTaHaB/MBaAeT pPeXuM MpepbiBaHWs 3BYKOBOrO npouecca nepeq
CTapTOM HOBOrO 3BYKOBOIO MNpoLecca Takoro-xe Tuna.

3
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function setStopBeforeStart():TEv3Sound;
end;

IIpuMepBbI UCTI0/IL30BaHUA 3BYKOBOM noacucrembl EV3
{

JemoHcTpaumsa beep ¢ obazaTenbHbIM OXMAaHWEM Meper 3aBepleHuem nporpammbl
(snd1.pp)
3
{$mode objfpc}
uses uev3, rubiroSound;
begin

ev3init();

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

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

{

MOCTPOYHbLI cMHTe3aTop peuun. lpegHa3HadyeH Ana 3anycka B ssh-ceccuu.
(snd2.pp)
3

{$mode objfpc}
uses uev3, rubiroSound;
var s:string;
begin
ev3init();
ev3dsound.volume(1600);
while true do begin
readln(s);
if s='"' then break;
ev3sound.speak(s,100);
end;
end.

{
JemoHcTpauna speak u beep (snd3.pp)

3
{$mode objfpc}
uses uev3, rubiroSound;
begin
ev3init();
ev3sound.speak( 'MMnepckuii mapw, cnywaTb Bcem!',120).wait;
ev3sound.beep([
500,500, 250,500, 500, 250, 400, 500, 200, 600, 200, 50,
500,500, 250, 400, 500, 200, 600, 200, 50, 500, 500, 500,
750,500, 250, 750, 500, 250, 750, 500, 250, 810, 500, 200,
600,200,50,470,500, 250, 400, 500, 200, 600, 200, 50, 500, 500, 500
1) .wait;
end.

Motopbl Lego EV3, moaynb rubiroMotors

B Teky1riei Bepcruu 6UOIMOTEKH TT0//Iep>KHUBaeTCst Ba Lego-MoTopa - O0/BIION U CpeHUH.
OTruusi MeX/1y MOTOPaMH - B MOIITHOCTH U CKOPOCTHU BpaiijeHust. CpeHuii MoTop 6osiee
CKOPOCTHOM, HO MeHee MOIIHBIH, ueM Oo/bIIoi. [I/1st cpefiHero MoTopa MCIoIb3yeTcsl K/lace
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TEv3MediumMotor, 1151 60sb1oro - knacc TEv3LargeMotor. Ob6a K1acca opoKAeHbl OT
6asoBoro TEv3TachoMotor, KOTODEIH MpefijiaraeT cieyroliie BO3MOKHOCTH:

1. 3anyck moropa.

2. 3amycK MOTOpa C OCTaHOBKO# 110 UCTeUeHUU BPeMeHH, T10 JOCTHKeHUIO KohnyecTBa 000pOTOB
WJTA I'PajyCoB.

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

4. Tlepeq, 3aryCKOM U TIPH 3aITyCKe 3aJjaHre CKOPOCTH M OJHOTO M3 TPeX CIIoCOO0B OCTaHOBKH.

5. OcTaHOBKa MOTOpa OJJHUM U3 TPeX CII0COO0B OCTAaHOBKHU.

6. OxXuzlaHre 0CTaHOBKU MOTOpa.

7. TlonyueHue 3aJaHHOM U TeKYyIleld CKOPOCTH, TTO3ULIMK MOTOPA, Criocoba 0CTaHOBKH.

[Tpu co3mannu 06BEKTOB-MOTOPOB MOYKHO YKa3bIiBaTh HOMep TopTa. [eHCTBUTe/NbHBI CIe/IyIOIIHe
3HaueHUs (PerucTp CMMBOJIOB HEBA)KEH)

st opta A: 5,'5''outA'}'A’;

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

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

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

Ecnu mopt He yKa3bIBaeTcs, TO 00beKT-MOTOP ITPUCOeAUNHSIETCS K OvbKaiiiemy (CeBa-Harpaso, OT
A n0 D) MUHMMa/IbHO Harpy>kKeHHOMY TIOPTY, Ha KOTOPOM TOJIK/TFOUeH MOTOP COOTBETCTBYIOIIEr0
turna. [Tog Harpy3Koii mopTa MOHUMAEeTCsT KOIMYeCTBO TIPUCOeJUHEHHBIX K MOPTy 00beKToB. B
TeKyllel Bepcur OUOMOTEKH He MMeeT CMbIC/Ia Harpy»kaTb TOpT Oosiee ueM OfHKUM 0OBEKTOM.

Omucanne knaccoB TEv3TachoMotor, TEv3MediumMotor, TEv3LargeMotor
TEv3TachoMotor=class(TEv3Motor)

// X[eT OCTaHOBKM MOToOpa
function wait():TEv3TachoMotor;

{

YcTaHaBnnBaeT crnocob OoCTaHOBKU MOTOpa.

JeincTByeT npu 3anycke moTopa.

Ha Tekyuwee BpalweHne MOTOpa BAMAHUA He oOKa3biBaeT.

BapuaHThl:

1) OcTaHOBKa 6€3 OTK/W4YeHUs nogaynm 3N1eKTPO3Hepruu,
cpegHuiAi TOPMO3HOW NYTb
saBrake, 'brake', 'Topmo3', 'Topmo3un', 'TopmMo3uTh', 1

2) OcTaHOBKa C yjepXaHuem no3uuuu, MUHUMasbHbIA TOPMO3HOW NYTb
saHold, 'hold', 'cton', 'cTtoAaTh', 'cTON', 2

0) [BuxeHWe HaKaTOM, C OTKJ/IOUEHMEM nojayn INeKTPOIHepruu,
MaKCUManbHblii TOPMO3HOW NyTb
saCoast, 0, 'HakaT' u gpyrue BapuaHTbl, He Bxogsume B 1) n 2)

¥

function setHowStop(sa:variant):TEv3TachoMotor;

{

Bo3BpawaeT cnocob OCTaHOBKW MOTOpa
1 - OcTaHoBKa 6e3 OTK/4YeHUsA nojayn 3/1eKTPO3Hepruu,
cpegHuiAi TOPMO3HOWN NYTb
2 - OcTaHOBKa C yjepxaHwem Mno3uuun, MWUHWMAsIbHbIAi TOPMO3HON MyTb
0 - [BWNXeHMe HakaTOoM, C OTK/IYEeHWEeM nojayvyn 3NeKTPOIHepruu,
MaKCUManbHblii TOPMO3HOW NyTb
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function howStop(out sa:variant):TEv3TachoMotor;
function howStop:variant;

{

YcTaHaBiMBaeT M BO3BpawaeT TeKyWyw Mo3uumio moTopa
3
function setPosition(p:variant):TEv3TachoMotor;
function position(out p:variant):TEv3TachoMotor;
function position:variant;

{

YcTaHaB/MBaeT CKOPOCTb BpauweHua oT -100% o 100%
JeincTByeT npu 3anycke moTopa.
Ha Tekywee BpaweHMe MOTOpa BAMSAHUA He OKa3biBaeT.

¥

function setSpeed(sp:variant):TEv3TachoMotor;

{

Bo3BpauwaeT yCcTaHOBJ/IEHHY0 paHee CKOPOCTb BpalueHua oT -100 go 100
}
function Speed(out sp:variant):TEv3TachoMotor;
function Speed:variant;

{

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

{

Bo3BpauwaeT 1, ecnuMm ycTaHOB/IeH peBepc U O B MPOTUBHOM criydae
}
function Reverse(out yes:variant):TEv3TachoMotor;
function Reverse:variant;

{

OcTaHaBnMBaeT MOTOp, CNoco6 OCTaHOBKM - cM. setHowStop
}
function Stop(sa:variant):TEv3TachoMotor;
function Stop():TEv3TachoMotor;

{

3anyckaeT MOTOp (aCUMHXPOHHbIA BbI30OB). BO3MOXHbIE MapameTpbl -
CKOpPOCTb M Cnocob6 OCTaHOBKM MO ymon4vaHuw npu BbizoBe stop()
}
function Run(sp:variant; sa:variant):TEv3TachoMotor;
function Run(sp:variant):TEv3TachoMotor;
function Run():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 KO/IMYECTBO rpafycoB (@CUHXPOHHLI BbLI3OB).
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BO3MOXHble mapameTpbl - CKOPOCTb M CNoco6 OCTaHOBKMU
}
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/IMY4ECTBO 060pPOTOB (@CUHXPOHHLIA BbLI3OB).
BO3MOXHble MmapameTpbl - CKOPOCTb M CNOC06 OCTaHOBKMU
}
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;

ITpumepsl ucmob30BaHusA MoTopos EV3
{

JemMoHCTpauna 3anycka U OCTaHOBKW

60onbWMXx mMoTopoB (motl.pp)

Npu 3anycke c 6510Kka BMecTO KnaBuwu Enter
MOXHO HaxumaTb KHOMKy CENTER

TpeboBaHusa:

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

}

{$mode objfpc}

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

ev3init();

// TogKnyeHne K nNepBoOMy MOTOpPY
M1:=TEv3LargeMotor.create();

// 3anyckK Ha MaKCuMa/lbHO CKOpPOCTHU

M1.Run(100);

// eANHCTBEHHas BO3MOXHOCTb OCTaHOBWTb MOTOpP - enter
readln;

// OCTaHOBKa C TOPMOXEHUeM

M1.stop(saBrake);

readln;

// TogKN4yeHne KO BTOPOMY MOTOPY
M2:=TEv3LargeMotor.create();

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

// MOXHO OCTaHOBMTb MOTOp AO 3aBeplieHWs BpaueHus
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readln;

// OCTaHOBKa C 3aMeHOl TOPMOXEeHUA Ha ydepxaHue
M2.stop(saHold);

readln;

// 3anyck MOTOpOB B 06paTHYyl CTOpPOHY Ha 5 060poTOB
// C OXugaHuem 3aBepleHus nx paboThl
M1.runTurn(5, -100, saBrake);
M2.runTurn(5, -100, saBrake) .wait();

writeln ('Motors stopped');

readln;
end.

PyneBoe ynpaBneHue, mogynb rubiroMotors

Knacc TEv3Rule ucrionb3yeTcs /151 CO3AaHUs PyJ/IeBOT0 yrpaB/ieHus Ha JBYX MOTOpax U
rpejijlaraeT cjiefyroe BOSMOKHOCTHU:

1. TToamep>kka ABYX OOJBIINX WK IBYX CPEHUX MOTODOB.

2. 3arycK MOTOPOB C yKa3aHHWeM HarpaB/ieHUs! IBIKEHUS.

3. 3arnycK MOTOPOB C yKa3aHHWeM HarpaB/ieHUsl IBWKeHUsI U C 0CTaHOBKOM 110 UCTeYeHUU BpeMeHMU.
4. BNOKYpYOIIMH 3aITyCK MOTOPOB C YKa3aHHeM HarlpaB/ieHusl IBH)KeHHUs] U O)KU/IaHueM OCTaHOBKU
T0 ZIOCTH)KEHUIO KOJTMUeCTBa 000POTOB WJTH TPaJlyCOB.

5. [Togmeprxka peBepca.

6. [Tepes 3amyCKoM U TIpU 3aITyCKe: 3aflaHHe CKOPOCTH M OTHOTO U3 TPeX CrIoCOO0B OCTaHOBKHU.

7. OXuiaHue 0CTaHOBKU MOTOPOB.

8. ITonyueHue 3a/jJaHHON U TEKYIIeld CKOPOCTH, CTIocoba 0CTaHOBKHU.

ITpu co3maHny 00LEKTA-PY/IEBOTO YIIPaB/IeHUsI MOXKHO YKa3bIBaTb HOMepa MOPTOB /IJIs1 JIEBOTO U
TIPaBOro OOMBIIMX MOTOPOB (MAEHTH(HUKAIMS TOPTOB - CM. BbiIilie). EC/Ii MOPThI He yKa3bIBaTh,
OyzyT 3a[1efiCTBOBaHBI /[Ba MEPBBIX CBOOOHBIX OOBIIUX MOTOPA.

Onucanue xki1acca TEv3Rule
TEv3Rule=class(TEv3)

// XOeT OCTaHOBKW MOTOPOB
function wait():TEv3Rule;

// co3fjaHue pyneBOoro ynpas/eHWs Ha MOTopax yKa3aHHOro knacca
constructor create(LPort,RPort:variant; MotorClass:TEv3TachoMotorClass);
// co3fjaHune py/neBOro ynpaB/ieHWsa Ha 60MbWMX MOTOopax
constructor create(LPort,RPort:variant);
// co3fjaHue pyneBOro ynpas/eHWs Ha MOTOopax YyKa3aHHOro knacca
constructor create(MotorClass:TEv3TachoMotorClass);
// co3pgaHune pyneBOro ynpas/eHWs Ha 60MblMX MOTopax
constructor create();

destructor destroy;override;
// YcTaHaBnuBaeT cnocob ocTaHOBKU MOTOpoB (cm.TEv3TachoMotor)
function setHowStop(sa:variant):TEv3Rule;

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

{
YcTaHaB/inBaeT CKOPOCTb BpaweHus oT -100% po 100% (cm.TEv3TachoMotor)
}
function setSpeed(sp:variant):TEv3Rule;
{
Bo3BpauwaeT yCTaHOBJ/IEHHY0 paHee CKOPOCTb BpaleHua ot -100 go 100
(cm.TEv3TachoMotor)
}

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

{

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

function SpeedLeft:variant;

{

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

function SpeedRight:variant;

Bo3BpauaeT ycTaHOB/NEHHYI paHee CKOPOCTb BpalleHWa ANnsa neBoro kKoneca

Bo3BpalaeT YyCTaHOBJ/IEHHYI0 paHee CKOPOCTb BpalleHUsa ANnA npaBoro Koseca

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

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

{

3anyckaeT oba moTopa (acUHXpOHHHI Bbi30B) (cMm.TEv3TachoMotor)
direct - HanpaBneHue OBUXEHUSA
Mpumepbl NOBeAEeHUA Py/eBOro yrnpas/eHUs Mpu NOMOXUTENbHOW CKOPOCTU
W 3HayeHua direct:
100 - nMoBOpPOT BMNpaBO BOKPYr ocw,
-100 - NoBOPOT BNEBO BOKPYr OCH,
50 - NoBOpPOT BMNpaBO BOKPYI npaBOro kosneca,
-50 - MoBOPOT B/IEBO BOKPYr /IeBOro Kojsieca
}
function Run(direct:variant; sp:variant; sa:variant):TEv3Rule;
function Run(direct:variant; sp:variant):TEv3Rule;
function Run(direct:variant):TEv3Rule;

{

3anyckaeT MOTOPbl Ha KOMMYECTBO MWUANUCEKYHA (@CUHXPOHHLIA BbLI3OB).
BO3MOXHble nmapameTpbl - CKOPOCTb M CNoco6 OCTaHOBKMU

3

function RunTime(direct:variant; ms:variant; sp:variant;
sa:variant):TEv3Rule;

function RunTime(direct:variant; ms:variant; sp:variant):TEv3Rule;

function RunTime(direct:variant; ms:variant):TEv3Rule;

{

3anyckaeT MOTOPb Ha Konu4vecTBo rpagycos (B/JIOKUPYOWWIA Bbi3oB) .
BO3MOXHble MapameTpbl - CKOPOCTb U CNOCO6 OCTaHOBKM

38



Bubnroreka RubiRobot, Bepcusi 0.2

¥

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 MOTOPbl Ha KO/IMYEeCTBO OﬁOpOTOB
BOo3MOXHble napamMeTpbl - CKOPOCTb U cnocob6

}

function RunTurnWait(direct:variant; turn:

sa:variant):TEv3Rule;

function RunTurnWait(direct:variant; turn:
function RunTurnwWait(direct:variant; turn:

end;

(BIOKUPYWLWIA BLIZOB) .
OCTaHOBKM

variant; sp:variant;

variant; sp:variant):TEv3Rule;
variant):TEv3Rule;

IIpuMepsbI HCIT0/TH30BAaHUA PYJ/IeBOr0 yIpaB/ieHHs Ha 0a3e moropoB EV3

{

[JBWXeHNe No NMHUU [0 MepeKkpecTKa
C nomolbi ABYX gaTymkoB cBeTa (mot2.pp)

TpeboBaHus:

[Ba 60/bwMX MOTOpa, NeBblii MOAK/MOYEH K
NOpTY C MEHbLWWM HOMEPOM, MpaBbliii - K MOPTY
C 60/bWUM HOMEPOM.

[Ba paTumka cBeTa, NeBblii NOAK/MOYEH K
NOpTY C MEHbWWM HOMEPOM, MpaBbliii - K MOPTY
Cc 60NbWLMM HOMEPOM.

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

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

maxSpeed - MaKCuUMasibHO pa3BMBaeMas CKOPOCTb
minSpeed - MMHMMasIbHasi CKOPOCTb

koef - kKoapduumeHT nosopoTa, OT O (MNOBOPOT OTCYTCBYeET)

fo 1 (KpailHe pe3Kuii NoBOPOT)

borderBreak - rpaHuua 4epHoOro, BbIXO4 M3 MpoUeaypb
npu cymme 3HayeHuin faTyukoB, MeHblel borderBreak

(BbIXOA, MO MEPEKPECTKY)

borderAcc - rpaHuua TOYHOCTU, ABWXEHWE MPAMO MpU pasanynm

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;
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direct:=0;
prevDirect:=0;

Rule.Run(direct, speed);
while true do begin
lref:=1l.reflect; rref:=r.reflect;
if lref+rref<borderBreak then exit;
if abs(lref-rref)<borderAcc then direct:=0
else direct:=(lref-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;
r:=TEv3ColorSensor.Create;
run(100,40,0.45,50,20);

readln;
end.

Aatunkm Lego EV3, moaynb rubiroSensors

B Teky1ijeit Bepcun OMOIMOTEKN TIOAepP>KUBAeTCs BeCh Habop AaTunkoB Lego-EV3

TEv3InfraSensor

Nudpakpachbiii gatuvk (kog 45509). [To3BossieT orpeziesiiTb pacCTOSIHUE /10
npenaTcTByd (0 npuMepHo 70 €M), HarpaB/IeHUe U pacCTOsTHUE 10 Masika
(xom 45508), Habop Ha)KaTbIX KHOTIOK Ha Masike. Oriepaljiu Ha Masike
TIPOBOJISITCS C YUE€TOM BBIOPaHHOTO KaHasla CBSI3H.

TEv3GyroSensor

I'ipockonueckuii faturk (kog 45505). TTo3BonsieT onpefennTb CKOPOCTh U
HaripaB/ieHUe MPU JBUKeHUH B TOPU30HTATbHOM MJI0CKOCTH, CKOPOCTh M YTOJT
HaKJ/IOHa.

TEv3UltraSensor

YnbTpasBykoBou faTurk (Kop 45504). [To3BossieT onpefensiTh pacCTOsTHUE 10
MIPensTCTBUS B MWIIMMeTpaX, CAaHTUMeTpax, MeTpax; OLleHWBaTh Ha/lnuKe
IITYMOB OT JIDYTHMX /JaTUHUKOB; TIO/Ty4aTh JaHHbIE Cpa3y, THOO OKUZATh
M3MeHUBIIerocs 3HaueHusi. LITaTHO MoAiep;KMBaeT Pe)KUM MOCTOSTHHOTO
HerpepbIBHOTO OMpe/ie/IeHUs1 PaCCTOsIHUSA. DKCIIepUMeHTaIbHO MOAIepXKUBaeT
Pe’KMM 0JHOPA30BOTO OTpe/ie/ieHus1 pacCTOsIHUS (He peKOMeHAYeTCs K
VICTI0/Tb30BaHMIO)

TEv3ColorSensor

Hatuuk 1Beta/cBeta (koz 45506). [Toagep>xuBaeT pe)XuMbl OrpefiesieHUst

1|BeTa, omnpeiesieHus1 cocTap/sitoiux 1iBeta (RGB), orpeziesieHyst ypoBHS
OTPaKeHHOTO CBeTa U Orpe/ie/ieHrs OCBellleHHOCTU. [103Bo/sieT mosyyarsb
JlaHHBIe Cpa3y, TM00 0)KUAATh U3MEHHUBIIIEr0OCs 3HAUEHUS

TEv3TouchSensor

Hatuvk kacanus (kog 45507). [To3BosisieT onpesie/iuTh TEKylee COCTOsIHUE
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TEv3InfraSensor | MHdpakpacHbiii gatumk (Kog 45509). [To3BosisieT orpeiensiTh pacCTOsSIHUE /10
npenaTcTByd (40 npuMepHo 70 €M), HarpaB/ieHUe U pacCTOsTHUE 10 MasiKa
(xom 45508), Habop Ha)KaTbIX KHOTIOK Ha Masike. Oriepaljiu Ha Masike
TIPOBOJISITCS C YUE€TOM BBIOPaHHOTO KaHasa CBSI3H.

KHOIIKH, IMO3BOJIAeT OXKWAATh HAXKATHs, OTXKATUA U HIe/TUKd.

[Tpu co3nanny 00bEKTOB-AaTUYMKOB MOXKHO yKa3biBaTh HOMeD TopTa. JleliCTBUTeTbHBI CIeIyIOIIre
3HaueHus1 (DerucTp CUMBOJIOB HEBA)KEH)

s mopra 1: 1,'1''in1";

[ riopta 2: 2,'2','in2';

i mopra 3: 3,'3','in3';

s niopta 4: 4,'4','ind';

Ec/u mopT He yKa3bIBaeTCs, TO 00bEKT-1aTUMK NPUCOeANHSETCS K OmKaiiiiieMy (CieBa-Harpago,
oT 1 10 4) MUHMMAa/IbHO Harpy>KeHHOMY TIOPTY, Ha KOTOPOM TOZIK/TFOUEeH ZIATUMK COOTBETCTBYFOILIETO
tuna. [Tog Harpy3Ko# ropTa MOHUMAETCs KOJTMUECTBO TIPUCOEJUHEHHBIX K MOPTY 00beKTOB. B
TeKyIIel Bepcuy OMO/TMOTEeKH He UMeeT CMbIC/Ia Harpy»kathb TOpT 6oJiee ueM OJHUM O0OBEKTOM.

Knacc TEv3infraSensor, mogynb rubiroSensors

Ocob6eHHOCTBIO PabOThI MHPPAKPACHOTO AATUYMKA SIB/ISIETCS er0 TeCHOe B3aUMO/IeHCTBHe C
MH(pakKpacHbIM MasikoM. [Ipu 3ToM, Tocsie Ka)KA0ro rnepek/itoueHusi Ha HOBBIM PeXKuM, JaTuhK
TpeOyeT perHHUIATN3aAl[UM Masika. B pe3ysibTare npakTUueCcKd HEBO3MOKHO MPOrPaMMHUPOBATh
JIATUMK CO CMeleHreM pe>kuMoB, Harpumep - O[THOBPEMEHHO nonyuats 1 06pabaTbiBaTh

1) paccTosiHMe U HampaB/ieHue /10 Maska,

2) HabopBI KHOTIOK Ha Masike
Krnacc TEv3InfraSensor He 3ampeilrjaet repek/itoueHre peXXMMOB, 0JJHAKO CPeJICTBAMH JlaTuHKa
TIPOKOHTPO/IMPOBATh TEXHUUECKOe COCTOsIHME Masika HeBO3MOXKHO. [1o3ToMy, ipu OTCYTCTBUM
perHUIMa/IN3al[|M, JaTUrK OyZieT BO3BpalljaTh HEKOPPEKTHbIe Pe3y/bTaThl (HalpruMep - HeBePHO
Orpeie/IsiTh pacCTOsSIHYE /10 MasiKa).
Takum 0Opa3oM, 0CHOBHOM peKoMeH Ialiiei 1o MporpaMMUPOBAHUIO0 MH(paKpaCHOTO AaTurKa
seisetcs MUHUMUM3N3ALIA OJHOBPEMEHHOI'O NCITOJIB3OBAHUSA cnepyromuyx
HabOPOB METO/IOB

1) len

2) direct,distance

3) anybuttons, buttons

Onucanue Kinacca TEv3InfraSensor u Bcnomorare/ibHBIX THIIOB JJaHHBIX
{

BCe [OMNYyCTMMble KOMOMHaLMM KHOMOK MHOpaKpacHOro maska,
Ana 60MbWMHCTBA M3 HUX B Ha3BaHWM yKa3biBaeTCcHA LUBET U
MeCTOMNOJIOXEeHne :
R - red, KpacHas KHOMKa
B - blue, cuHAs KHOMKa
U - up, BepxHAdA KHOMkKa
D - down, HWKHASA KHOMNKa
Hanpuvmep, KOHcTaHTa irRUBD O3HayaeT OAQHOBPEMEHHOE HaxaTue
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KpacHoO BepxHeill U CUHell HUXHENn KHOMOK
3
TEv3IRButton=(irNone, irRU, irRD, irBU, irBD,
irRUBU, irRUBD, irRDBU, irRDBD,
irBeacon, irRURD, irBUBD);

{

MHOXECTBO, KOTOPOE MOXeT cofepxaTb
nobble KoMOBMHauMM KHomok irRU, irRD, irBU wn irBD

3
TEv3IRButtons=set of TEvV3IRButton;

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

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

{

Hanpas/sieHVe Ao Masika, OT -25 (cnesa) po +25 (cnpasa)

KaHan - ot 1 pgo 4
}
function direct(const channel:variant):variant;
function direct(const channel:variant; out dir:variant):TEv3InfraSensor;

{

paccTosiHue A0 mMasika B %, 4O 2 MeTpoB
kaHan - oT 1 go 4
3
function distance(const channel:variant):variant;
function distance(const channel:variant; out dist:variant):TEv3InfraSensor;

{

HaxaTble Ha Maske KHOMKW, MNpuM WCNONb30BaHUM MepBOro KaHana;
nobble KoMOMHauMM KHoMokK irRU, irRD, irBU wn irBD

3

function anyButtons():TEv3IRButtons;

function anyButtons(out butt:TEv3IRButtons):TEv3InfraSensor;

{

HaxaTble Ha Masike KHOMKW, NpW MCNoNb30BaHUM KaHana oT 1 go 4;
Bo3BpawaeT daKT HaxaTus OL4HON KHOMKW WUAN KOMOMHAUMKW OBYX KHOMOK.
MOXeT aHanu3upoBaTbCA Kak 3HadeHue Tuna TEv3IRButton,
nnbo Kak uesnoe 3HayeHue U3 gmanasoHa oT 0 go 11
}

function buttons(const channel:variant):variant;

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

end;

IIpumepsl UCO/b30BaHuA MH(ppaKpacHoro AaTuuka EV3
{

JemoHcTpauma paboTbl MHPpPAKPACHOro gaTuyvMKa U Masika
"Pob6oT Ha noBogke" (sns5.pp)

TpeboBaHus:
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JBa 60/bwUX MOTOpa, JEBLIA MOAK/MOYEH K
NOpPTY C MEHbWMM HOMEPOM, Mpasbli - K MNOPTY
C 60/1blWIXM HOMEPOM.
WHOpaKkpacHbii gaTumk, MOAK/YEH K /io6oMy MnOpTy.
WHOpaKpacHbIi Massk Ha MepBOM KaHasne.
}
{$mode objfpc}
uses uev3, rubiroSensors, rubiroMotors;
var
Infra:TEv3InfraSensor;
rule:TEv3Rule;
i,d:integer;
begin
ev3Init();
infra:=TEv3InfraSensor.create();
Rule:=TEv3Rule.create();
while true do begin
i:=infra.distance(1);
d:=infra.direct(1);
writeln(i,' ',d);
if (i<30)or(i=100)or(i<0@) then rule.stop
else rule.run(d*4,10+i/2);
end;
end.

{

JAeMOHCTpauusa mHopakpacHoro gatyumka u maska (sns6.pp)
"AuCcTaHUMOHHOE YynpasrieHue"

TpeboBaHus:

[JBa 60sbwuX MOTOpa, J/EBLIA MOAK/MOUEH K

NMOPTY C MEHbWMM HOMEPOM, Mpasbli - K MOPTY

Cc 60/blUM HOMEPOM.

WHOpaKpacHbIi gaTymMK, MNOAKAKYEH K wbomy nopTy.
WHPpaKpacHbin Masgsk Ha MepBOM 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.
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Knacc TEv3GyroSensor, moaynb rubiroSensors

Vcnonb30BaHKe aTUMKa-TUPOCKOIIa BO3MOXKHO TOJIBKO TIPH €0 MOJK/TFOUeHUH UK KamuOPOBKe B
MOMEHT, KorJjla poOOT HaXOUTCS B COCTOSIHAM TIOKOs. B MPOTHUBHOM Ciyuae JJaHHbIe aTYuK Oyzert
BO3BpalllaTh HEKOPPEKTHbIE IaHHbIe.

Onucanue Kinacca TEv3GyroSensor

TEv3GyroSensor=class(TEv3Sensor)

constructor create(port:variant);

constructor create();

// KannbpoBKa rupockona, [Ao/hkHa MNPOBOAMTCS B COCTOSIHMW MOKOS

function calibrate:TEv3GyroSensor;

// yron nosopoTa B rpagycax

function angle:variant;

function angle(out ang:variant):TEv3GyroSensor;

// CKOpPOCTb MNoBOpOTa

function speed:variant;

function speed(out sp:variant):TEv3GyroSensor;

// yron HakioHa B rpagycax

function tiltAngle:variant;

function tiltAngle(out ang:variant):TEv3GyroSensor;

// CKOpPOCTb HaK/OHa

function tiltSpeed:variant;

function tiltSpeed(out sp:variant):TEv3GyroSensor;
end;

ITpuMepsbI UCI10/1b30BaHUA AaTUMKa-rupockona EV3
{

JeMOoHCcTpaumsa pgaTduka rupockona (sns4.pp)

Mpu cTapTe nNporpamMmsl po60T AO/MKEH HAXOAUTbLCHA B COCTOSHWUU MOKOS.
KanmbpoBKOi faTumkKa rupockona ¢ukcupyeTcs nepsBoHadanbHoe
HanpassieHue pob6oTa.

Ecnn HanpaBneHve pob6oTa U3MeHseTcs (Hanpumep - PYYHbIM NepemeleHuem
B ApYyroe noJsioXeHne), TO BbiXgaB 5-CeKyHOHWUNA

WHTepBasa, pPob6OT NaBHO BO3BpawWaeTCaA B UCXOAHOE MNOJSIOXeHWe

C NOMOUWbI BpaleHWs BOKPYr CBOEWN OCHu.

TpeboBaHus:

[Ba 60MbwMX MOTOpa, NeBblii MOAK/MOYEH K
NOpTY C MEHbWWM HOMEPOM, MpaBbliii - K MOPTY
Cc 60NbWLMM HOMEPOM.

JaTunk rupockona, MNOAK/OYEH K Mobomy nopTy.

3
{$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;
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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.

Knacc TEv3UIltraSensor, mogynb rubiroSensors

Onucanue kiaacca TEv3UltraSensor

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

BknwvaeT (1/true) wnm oTknwyaeT (0/false) pexum oxugaHus
HOBOrO paccCTOsiHUA. B 3TOM pexume MNoMy4vYeHue paccTOsfAHMA [0
npensTcTBua 6GMOKUPYeT nporpammy A0 TeX Mop, MoKa OHO He
U3MEHUTCS MO CPaBHEHUS C NpeabaylWwuM 3amepoM.

}

function waitMode(yes:variant):TEv3UltraSensor;

{

BknwyaeT (1/true) wnm oTknw4yaeT (0/false) pexvMm eAUHUYHOrO
UTEeHUda, C MHTepBa/iIOM 3anpocoB He MeHee 300ms. [losie3eH npu
Ha/IMYMU HECKOJSIbKUX [aTYMKOB BO M36exaHue rnomex. B Tekyuwei
Bepcun 6mbnnotekn HE PEKOMEHAYETCSl K MCMHOMb30BaHUKW MO MPUYMHE
HecTabunbHOW paboThl ApariBepa

3

function singleMode(yes:variant):TEv3UltraSensor;

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

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

// paccTosfHMe A0 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;
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ITpuMepsbI UCI10/1b30BaHUA Y/IbTPa3BYKOBOI0 JaTyuKa paccroaHusa EV3
{

JeMoHcTpauusa paboThl YyNbTPa3BYKOBOro gaTyuMka paccTosHua (sns7.pp)
"POo6GOT-nNyTewecTBEHHNK"

TpeboBaHus:
ABa 60NblMX MOTOPa, /EBLIA MOAK/MOUYEH K
NOPTY C MEHbWMM HOMEPOM, Mpasbli - K MOPTY
Cc 60/1bWUM HOMEPOM.
YNbTpa3BYKOBOW AaTUUK pacCTOsIHMA, MNOAK/MOYEH K /1060MYy MOPTY.
3
{$mode objfpc}
uses uev3, rubiroSensors, rubiroMotors, rubiroButtons;
var u:TEv3UltraSensor;
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.RunTurnwWait(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

48



Bubnroreka RubiRobot, Bepcusi 0.2

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.
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