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BBeaeHune

bubnmoreka Rubirobot pacrionoxena Ha caiiTe http://rubirobot.ru/. Ecsu caiit rubirobot.ru mo
KaKUM-JTU00 MPUUMHAM HeZIOCTYTIeH, TTOC/IeIHSIS BepCusi OMOIMOTeKH MOKeT OBITh MOJTyueHa Ha

aBTOPCKOM Beb-cTpaHuLie 1o azpecy http://xdsl.shgpi.edu.ru/.

bubnoTeka ripejHa3HauyeHa /i/1s1 yripaB/ieHusi poboramu Ha 6a3e koHTposiepa Lego EV3 (B
nansHeniem - EV3), copep>KuT Habop K/1acCoB U 00BEKTOB /IJIs OCTYTIa KO BCEM MO/ICUCTEMaM
EV3. B cocraB 6ubmoTeku BXxoaat 6osee 15 mozyseid, 6onee 30 JeMOHCTPAIMIOHHBIX IPUMEPOB
pa3HOM CTeneHU CJI0KHOCTH, fokymeHTauus, (aiinel COPYING.LESSER u
COPYING.LESSER.EN c Tekctom nuueH3nnd LGPLv3 Ha pycCKOM 1 aHIVIMKCKOM $13bIKax, (aiisibl
README u VERSION.

st ucnonb3oBanus 6ubmuoTeku TpedyeTcs 3arpy3ka EV3 ¢ moguduipoBanHoro auctpubyTiBa
Linux Debian npoekra ev3dev, foctynHoro Ha caire http://rubirobot.ru/.

AnbTepHaTHBHO, MOYXKHO BOCITO/Th30BaThCSI OPUTMHAIBHBIM JUCTpHOyTHBOM Linux Debian mpoekTa
ev3dev (http://www.ev3dev.org), a 3aTeM caMOCTOSITe/IbHO yCTaHOBUThL B HEM /0 5
JOTIOTHUTE/TbHBIX TTPOrPaMMHBIX TIAKeTOB U3 IITaTHOTrO periosuTapus Debian u camy 6ubnuoreky
RubiRobot.

Astop 6ubmoreku RubiRobot - Cnvukun I.A. (xdsl@list.ru). Vigest co3manusi OMOIHOTEKH
TIOSIBU/IACh BO BPeMsI TOJJTOTOBKH IITKOJIbHUKOB K POOOTOTEXHUUECKUM COPeBHOBAHUSIM B KOHIIE
2016 - Hayase 2017 roga. I[TpuunHOM MOCTYXXU TOT (haKT, uyToO MporpaMmHoe obecrniedenne EV3 ot
KoMTaHuH Lego coBepilieHHO He TIpeAHa3HaueHo /yist pa3paboTKK CIIOKHBIX U 00beMHBIX
TIporpaMM, XoTs, Oyaroziapsi rpaguuecKomMy sI3bIKy TIPOrpaMMHPOBaHMsI, UMEeT HU3KUH Iopor
BXOJK/IEHUSI 1 MOKET UCTIO/Ib30BaThCsl IIKOJTBHUKAMU U CTYZIEHTaMU BCeX CTyTeHel 00yJeHusl.

[Ipyrue cpenctBa pa3paboOTKU Npe/TonararT UCIIOIb30BaHHe CTOPOHHUX TPOIIMBOK W/WMH TaKUX
13bIKOB MporpaMmupoBanus Kak C, C++, Java, Python u HekoTopbix gpyrux. B To->xe Bpems, B P®
47151 00yueHus MPOrpaMMHUPOBAHHIO B OOJBIIMHCTBE LIKOJT UCIIOIB3yIOTCS pa3Hble JUajieKTh si3bIKa
nporpammupoBanusi Pascal (Delphi, Pascal ABC, FreePascal u T. 1.). [lo HacTosiiiiero BpeMeH! He
CyIL[eCTBOBAJIO CPe/iCTB pa3paboTky Ha si3bike Pascal gis EV3, uto 3aTpyaHsio npuMeHeHe
LIKOJIbHUKAaMU T0JyUYeHHBIX Ha YPOKaxX UH(QOPMATHUKU 3HAHUW U YMEHUH /1J11 IPOrpaMMUPOBaHUs
pobOTOTEXHUYECKUX CHUCTEM.

B T0->xe BpeMsi, aKTUBHO pa3BUBAOLLMICS MTPOEKT ev3dev M03BoJIsieT OCYILeCTBATh 3arpy3Ky Ha
EV3 oneparmonHou cucrtems! Linux Debian Jessie, B penio3urapusix KOTOpoi UMeeTCst KOMIWISTOP
FreePascal, uto jaeT BO3MO)KHOCTh CO3/jaHus 3PPeKTUBHOTO MHCTPYMeHTapusl /is
nporpamMMypoBaHusi po6otoB EV3 c ncnonb3oBaHUEM 3TOTO sI3bIKa.

Pa3pabotka 6ubmoreku RubiRobot Hauasack B aripesie 2017, epBbie pabourie pelieHust
TIPUXOJSATCS Ha KOHel Masi - Hadasio utoHsi 2017 roza. B Hauane gekabpst 2017 rofa Ha caiite
http://rubirobot.ru/ 6wis1a ony6/1MKOBaHa TiepBasi MyO/IMuHasi Bepcust OMOIMOTEKHU TI0, JIULIEH3Hel
LGPLv3.


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

[Ins nporpammupoBanust EV3 c ucronb3oBanuem 6ubnuoreku Rubirobot morpe6yercst microSD-
KapTa ¢ guctpubytuBom Debian Linux npoekra ev3dev (http:/www.ev3dev.org/) u 3arpy3ka EV3 ¢
TIO/ITOTOBJIEHHOM KapThl. J{/IsT yCKOPeHUsI MOJATrOTOBKH K IPOrPAMMHPOBAHHIO, MOYKET OBITh
WCTI0/Ib30BaH MOJU(UIIMPOBaHHbBIN 00pa3 microSD Ha 6a3e ev3dev, ¢ 0OHOB/IEHHBIM
TpOrpaMMHBIM 00ecIieueHreM, pycruUKalel, ycTaHoB/IeHHbIM FreePascal v JoToHUTe TbHbIM
1O, HacTpOeHHOM U MOATOTOB/IEHHOM K 3KCIUTyaTaluu 6ubmuoTekoii Rubirobot. O6pa3s foctynen
JUTsI 3arpy3Ku 1o azipecy http://rubirobot.ru/files/img/. TIporiecc ero 3arpy3ku Ha microSD HuUeM He
OT/IMYaeTCs OT OMMCAHHOTO B JOKyMEeHTAL[|H JJIsi OpUTrMHaIBHOTo obpasa.

HocratouHo nofpoOHast JOKyMeHTal[|sl Ha aHIVIMMCKOM $13bIKe UMeeTCsI Ha caiiTe rnmpoekTa ev3dev
o azipecam http://www.ev3dev.org/docs/getting-started/ u http://www.ev3dev.org/docs/tutorials/.
Ha pycckom s3bike o agpecy http://www.proghouse.ru/article-box/107-ev3dev gocTtyrnHa
TolIaroBasi MHCTPYKLUsI IOATOTOBKK SD-KapThl U noak/itoueHust K EV3 13 onepaliioHHOM CUCTeMbI
Windows 7. Ec/iv 1o Kakum-To pUYMHaM CalT www.proghouse.ru HeJJOCTyTIeH, KONUs CTaTby
HaXOAUTCS B Habope JoKyMmeHTal[uu 6ubmoteku B daiiie ev3dev.install.pdf.

Eciu ucnonb3yeTcs MogubHUIMpoBaHHbIl 00pa3 microSD npoekTa Rubirobot, To psanbHelime
JeliCTBUS B TeKylleM Tlaparpacde MO)KHO MPOMyCTUTh. Ecu ucrosnb3yeTcst opuriHanbHbii 06pas
microSD mipoekTa ev3dev, To 1Moc/ie BINOJHEHUsI BCeX TOATOTOBUTE/IbHBIX paboT peKOMeHyeTCst
npoBect 06HOBeHue [10, pycrbHuKaLMio U J0yCTaHOBKY HEKOTOPBIX MakeToB. [is sToro,
TIOZIK/TFOUMBIIIHCE B ssh-ceccun kK EV3, ciieiyeT BBITIOIHUTD CJIeYIOIIMIA HaOOp KOMaH/:

1. O6HOB/EeHKe CITHCKa pero3uTaprueB
sudo apt-get update

2. O6HoBneHue ycraHoBnaeHHoro T10. ITpoiiecc MOXKeT 0Ka3aTbCs IOCTAaTOYHO AJ/TATETbHBIM
(HeCKO/TBKO UacoB), IO3TOMY CJie[lyeT 00eCIieurTh Ha 3TOT TIePUO/, JOCTAaTOUHYHO 3apSAKY

aKKyMYyJISITOPa, JInb0 noAk/ItounTh EV3 K aekTpoceTi.
sudo apt-get upgrade

3. YcraHOBKa NoAep>KKU Hal{MOHa/bHBIX S13bIKOB, (palinoBoro meHempkepa Midnight Commander u
Habopa mpudToB dejavu, ofiH U3 KOTOPBIX UCMOJB3yeTcsi 6ubmoTekoit Rubirobot a5 BeiBoza

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

4. Co3maHue B IOMaIlTHEM KaTajiore T0/1b30BaTesIs TofKaraaora bin. Pa3merrieHre B 3ToM KaTasore
WCTIONTHSAEMBIX (haii/IOB TIO3BOJTUT 3aMyCKaTh UX B Aa/bHeHIIeM 0e3 yKa3aHHUs MyTH, KakK 00bIUHbIe

KOMaH/[bI KOHCOJIH.
mkdir ~/bin

5. ObecrieueHre MOAePXKKH PyCCKOTO si3biKa. [Tocrie 3amycka KOMaH/[bl OTKPOeTCsI
TriceBoziorpadrueckoe OKHO, re ciaenyeT Bbiopats ru_RU.UTF-8 okanbio o ymonmuanuto. [Toce

3TOTO peKOMeH/yeTcs Tiepe3arpy3utb EV 3, uToObl Bce U3MeHeHUs BCTYITH/INA B CHITY.
sudo dpkg-reconfigure locales
sudo reboot


http://www.proghouse.ru/
http://www.proghouse.ru/article-box/107-ev3dev
http://www.ev3dev.org/docs/tutorials/
http://www.ev3dev.org/docs/getting-started/
http://rubirobot.ru/files/img/
http://www.ev3dev.org/
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6. Ecyii KoMnuyisinyist Iporpamm Tipe/irosiaraeTcsi Ha 0710Ke, TO CieflyeT TakKe YCTaHOBUTD TTaKeThl
fpc u gecc. YeraHoBKa AyiuTenbHast (HECKOIBKO YacoB), T. K. FreePascal TpeGyet 6ostbiioro
KosmuecTBa gonosHutenbHoro [10. [Toatomy ciienyeT obecrieunTs Ha STOT MEPHOJ, I0CTaTOUHYIO

3apsiIKy akKyMysisTopa, 1100 noAkmounts EV3 K a1ekTpoceTy.
sudo apt-get install fpc gcc

PeXXumbl nporpammunpoBaHua EV3

[TporpammupoBanre EV3 c ucrons3oBanrem 6nbmioreku Rubirobot BO3MOXKHO B IByX pe)KUMax:

1) Pa3paboTka ¥ KOMIIUWISILIMS IPOTPaMMbI HermocpeAcTBeHHO Ha 0y10ke EV3 B SSH-ceccun.
[laHHBII BapyaHT JI0CTaTOUHO MPOCTO peann3yeTcs, HO obazaeT psiZioM HeZOCTaTKOB, OHUM U3
KOTOPBIX SIB/ISIETCS] HEBBICOKAsi CKOPOCTb KOMITWISLIMY NTPOrpaMMBI (OT 5 CeKYH/, U Bbllle) U
HEBO3MO)KHOCTh UCII0/Ib30BaHus Ha 0y10ke rpadryeckrx cpezictB paspaborku (Geany, Lazarus u
T.11). HeMHOTO yCKOpUTB TIporiecc pa3paboTKK TOMOYKET MOATOTOBKA TEKCTa IMPOrpaMMbl Ha
X0CTOBOM KOMIIbIOTepe (B AasbHeiieM OyeM Tak Ha3bIBaTh 1ePCOHAbHBINA KOMITBIOTED, K
KOTOPOMY NoAKMoueH KouTposiep EV3), ¢ nocnenyronmm rnepeHoCoM U KOMIIUIsILMeN ee Ha EV3.

2) Pa3paboTKa ¥ KOMIUISII[US TIPOrPaMMbl Ha XOCTOBOM KOMIIbIOTEPE CpeACTBaMH
KPOCCKOMMNMJISILIMH C TIOC/IeZYIOLMM KOMMPOBaHKEM MOIyYeHHOIr0 UCTIoMHsIeMoro ¢aiiia Ha EV3.
[laHHBI BapyUaHT peasr3yeTcsi ropaszio CJI0KHee MepBOoro, 0/IHaKO Moc/ie epBUYHON HaCTPONKU
TI03BOJISIET BO MHOTO pPa3 YBEJIMYUTb CKOPOCTh KOMIU/ISILIMY TIPOrPaMMBbI.

CnemyeT OTMeTHTh, UTO CKOpOCTh pa3paboTki HE B/IMSET Ha CKOPOCTb BBITIOJTHEHHS
TIPOTPaMMBbI, TIO3TOMY UCTIO/THSIEMbIH (aiis OyzeT ofMHAKOBO XOPOIIIo paboTaTh Ha O/I0Ke BHE
3aBHCUMOCTH OT CII0C00a ero IroJyueHusl.

ITogroroBKa K mporpamMMupoBaHuio Ha 6/10ke EV3 B SSH-ceccun

[TporpamMmmupoBath poO0Ta € MOMOILL[BI0 OUOIMOTEKH MOXXHO HerocpeicTBeHHO Ha EV3, B ssh-
Ceccu, C WCT0/Ib30BaHUEM JTF000T0 TEKCTOBOTO peflakTopa (HarpuMep - pefakropa ¢aiiioBoro
MeHepkepa Midnight Commander, B fjasibHelieM - mc) u komnuisitopa freepascal. Takum
obpa3om, Ha XOCTOBOM KOMIIbIOTEpEe 13 JOTIOJIHUTEIbHOTO POrPaMMHOT0 00ecrieueH st
noTpe0yeTCst yCTaHOBUTD TOJBKO ssh-kimeHT. B mobom auctpubytriBe OC Linux ssh-kmieHT
YCTaHOBJIEH 110 ymMonuaHuo, A1t OC Windows peKomMeH/lyeTcst UCII0/Ib30BaTh putty
(http://www.putty.org/). HejocTaTkoM Takoro nofxo/ja siB/isieTCsi HeBbICOKasA CKOPOCTh
KOMIIWISILIMH, OT 5 CeKyH/, [J1s1 IPOCTEUIINX Mporpamm, 0 1 MUHYTHI /J11 IPOTrpPaMM C
WCTI0/Ib30BaHUEM BCeX BO3MOXKHOCTel OMOIMOTeKH.

Ecnu ucnosnb3yetcss MoAUGULIMPOBaHHBIN 06pa3 microSD npoekTa Rubirobot u aktyanbHasi Bepcust
OUOIMOTEeKH, TO TIOC/IEIYFOIIME OTIepal|y 10 YCTaHOBKe W HAaCTPOWKe OUOIMOTEKH MOYKHO
TIPOITyCTUTD. [1pe/ionaraeTcs, uTo JajbHenIme 1eHcTBUs OyayT Mpou3BoAUTCs B ssh-ceccuu Ha
EV3, koTopas 6pira oTkpeITa  omorbio putty B OC Windows vmu mratHoro ssh-kiuenra B OC
Linux:

1. [lnis1 BbITIO/IHEHUs (PaiiIOBBIX Orepalyii ¥ OArOTOBKY TeKCTa IMPorpaMMbl peKOMeHAyeTCst

UCI0/1b30Bath (aitnoBblii MeHexep Midnight Commander (3aryck - komanga mc). s
KOMIUW/ISILIUU TTPOTPaMMBbI U BITIOJIHEHUSI HEKOTOPBIX APYTUX OrepaLuil cjieyeT IpUuMeHsTh

6
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LITaTHY!O KOoHcomb Linux. I1py 3amyiieHHOM mc BpeMeHHbIH BbIXO/, B KOHCOJIb peann3yeTcs
kombuHaruel kinasui "Ctrl-o". TToBTOpHOe Ha)kaThe Tol->ke KoMOvHalyu BepHeT B Midnight
Commander.

daiinobiii MeHemkep Mindnight Commander noziep>kuBaeT BCTPOEHHBIN U OIUH U3 BHELITHUX
TEKCTOBBIX pe/JaKTOPOB. PekoMeH/1yeTCst BEIOpaTh BCTPOEHHBI TEKCTOBBIN pejakTop (eC/v OH He
BbIOpaH M0 yMO/TUaHHUI0). 17151 3TOT0 MO>KHO MCII0/Ih30BaTh MEHIO MC:
"Hactpotiku/Konpurypauus/I[Ipourie HacTpoiiku/BceTpoenHslil pefakTop”. Eciy 1o Kakum-To
MIpPUUMHAM BCTPOEHHbIM PeJJaKTOp He yCTpauBaeT, TO C/ieflyeT OTK/IFOUNTh YKa3aHHbINA 3/IeMeHT
KOH(UTypaLuy 1 BbIOpATh BHEIIHUIA pPelakTop KoMaH/oi select-editor.

2. 1151 Hauana paboTel ¢ 6MOMMOTEKOM Cie/lyeT MepeiTy B JOMALIHUM KaTaior (HarpuMmep,
KOMaH/101 cd) 1 3arpy3uTh ee MOC/IeJHIOK BePCUIO C caliTa http://rubirobot.ru/, Hanpumep -

c/efyroLer KOMaH/[oM:
wget http://rubirobot.ru/files/src/ev3RubiRo.tar.gz

Ecsu rubirobot.ru mo kakum-m160 npuurUHaM HeJOCTYTIeH, O/IHA U3 MOCTIeIHUX BepCHil OMbIMoTeKn
MOXXeT OBbITb 3arpy»keHa c ajpeca http://xdsl.shgpi.edu.ru/web/_/img/ev3RubiRo.tar.gz

PasapxuBupoBaTh Mo/yuyeHHbIN (a1 MO)KHO KOMaH/[0M:
tar -xf ev3RubiRo.tar.gz

B pesynbrare B flomMalllHeM KaTaJjiore rosib3osatess 6yzet co3zaH nogxaranor ev3RubiRo co Bcemu
KOMITOHeHTaMu Oubnroreku. B Tekyiieil Bepcun 6MOIMOTEKHM 3TO KaTaior Units C ICXOAHBIMU
¢aiinamy bubnroreky, karanor examples c nprMepamu, karanor docs ¢ JoKyMeHTaLeld, KaTauior
linux/ev3 c none3nbMu (aiinamMmu KOHQUryparu ¥ CKpUNTaMu, KOTOpble peKOMeH/YeTC st
CKOTIMPOBaTh B JOMAILIHUM KaTtaior pobora u Karasor linux/host aHanornyHoit CTpyKTyphI,
KOTOPBIY MpejHa3HaueH /il XOCTOBOro KommbioTepa Ha 6aze OC Linux.

3. [lanee ciepyet co3jaTh Mob30BaTeIbCKUM (paiin koHpurypauuu FreePascal B jomatiHem
KaTasiore I10Jib30BaTesisi C yKa3aHHeM TOJK/IH0UYeHHsI OCHOBHOTO KOH(PUTrypaliMoHHOTO (aiina u
Mopynel bubmioreku Rubirobot, ncrmons30BaHreM ONTUMHU3ALMOHHON KOMITOHOBKH [17151
yYMeHbIIIeHHUs1 pa3Mepa UCIoiHsieMoro (aiina. YkaszaHHbIH (aiin HasbiBaetrcs fpc.cfg u
TIPUCYTCTBYeT B Karasore linux/ev3/home/robot/ 6ubmiorexu. PekoMeH/1yeTcs ero CKONMpOBaTh B
JIOMAILIHUM KaTasor T0/Ib30BaTersl.

CucremMa nozirotoBsieHa K paspaborke I1O. [Inst mpoBepKu ee paboTOCIIOCOOHOCTH peKOMEHYeTCs
TiepeiTH B KaTasior MPUMepoB M CKOMITU/IMPOBaTh OJJUH U3 HUX, HAllpUMep, aHa/lu3aTop MOpPTOB
EV3 portview:

cd ~/ev3RuboRo/examples

fpc portview.pp
[TepBast komnusALus OyZieT JOCTaTOUHO JIUTeTbHOM (ipruMepHO 90 ceKyH[), Tak Kak TpebyeT
TIepeKOMITI/ISILINY Beeld 6nbmiotexu. [Tpoo/mKuTeIsHOCTE MOC/TIeYIOMIUX KOMITWISILIMN OyZeT B
pasbl MeHblle. [TonyueHHBIN UCTOMHsIeMBbIH (aiin portview ciefyet 3amyckarh ¢ 61oka EV3 uepes
snemeHT MeH!0 "File Browser" mporpamme! yripassnenus 6;10kom brickman (Brick Manager).

711 cCOOCTBEHHBIX MTPOEKTOB PEKOMEHAYETCSI CO3/1aTh OT/e/TbHBIN MOKaTasor B JOMAIllHEM
KaTaJsiore IoJib30Bareisi. [loiyueHHbIe UCTIOHsieMble (haiiibl MOYKHO 3aIyCKaTh Kak
HerocpeAcTBeHHO ¢ 610ka EV3 uepe3 brickman (3nemenT mento "File Browser"), Tak u B ssh-
CeCccUu.

I[Tpu 3amycke miporpamm c 6710Ka uepe3 s1eMeHT MeHt0 "File Browser" cieyeT moMHHTE, UTO
WCTI0JIb3yeMble TeKCTOBBIE MIPUMTHI /1 AUCIIIest 6/10Ka He TO/IeP>KUBAIOT PYCCKUH SI3BIK, TI03TOMY
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IS BbIBOJIA C TIOMOLL[BIO TIPOLIeAYP Write U writeln pekomMeH/1yeTCsl UCI0/Ib30BaTh JIATUHULLY.
IMopaeprkka pyccKoro si3bika Ha aucriee EV3 obecrnieunBaeTcst 00beKTOM ev3screen OHOIMOTEKH.
[Tpy HeOOXOJUMOCTH JOCPOYHO 3aBEPIINTh BBIOHEHHUE TIPOTPAMMBI C/IeJyeT HeCKOTbKO CeKYH/I
»Katb Ha KHOTIKY BACK.

[Tpu 3anmycke nporpamm B ssh-cecCUM pyCCKUM 13bIK KOHCO/IU MOJIHOCTBEIO TIO//Iep>KUBAeTCs,
OZIHaKO CJeZlyeT TIOMHHTb, UTO Ha)kaTHe KHOTIOK Ha 0/10Ke He TO/IBKO IepeiaeTcsi B IPOrpamMMy, HO
3a/leiCTByeT COOTBETCTBYIOLMe (DyHKIIMY B TIporpaMMe yripaBieHust 6;o0koM. Harmpumep, eciiu
3anycTuTh B ssh-ceccuu mporpamMmy, KoTopasi moTpedyeT OT 10/b30BaTeisi TI0C/1e/l0BaTeTbHOTO
Hakatus Ha EV3 kHorok BACK u CENTER, T0 5T0 ckopee Bcero rpuBeZieT K BbIK/IFOUEHUIO
6noka. [eso B ToM, uTo Haxkatre KHOTIKM BACK, npu Haxo)KieH!uH B I7IaBHOM MeHto brickman,
TIPUBOZMUT K BBIBOJly MEHIO Ilepe3arpysky, a nocjeaytomiee Haxarvue kHonkd CENTER 3ageiictByeT
snemeHT MeHIO "Power Off". [TosToMy criefyeT oueHb akKypaTHO B3aMMO/eliCTBOBAaTh B ssh-ceccuu
C TIporpaMMaMHu, KOTOpble 00pabaThIBatOT KHOTIKM O/10Ka, He [IOIMyCKasi MOJ00HBIX KOJUTU3HA.

I[Tpy HeOOGXOJMMOCTH I0CPOYHO 3aBEePIINUTh BHITIO/IHEHHE TTPOTPAMMBI CJle/[yeT UCTI0/Ib30BaTh
koM6uHarmto Knapuii Ctrl-C.

B 1jesisix ymipolijeHus 3armycka mporpaMm ¢ 6710Ka, peKOMeHZyeTcst KOIMPOBaTh CKOMITUTUPOBAHHBIE
VCTIO/IHSIeMble (paiisibl IPOrpaMM HeroCcpeJCTBEHHO B JIOMALLIHUM KaTaslor. [171 3TOro C1y>KUT
ckpunT fpccp, KoTopbiit HaxoauTCs B Katasore linux/ev3/home/robot/bin/ 6ubmoTeku.
PexoMeH/[yeTCsi CKOMMPOBATh ero B KaTajior bin fomariiHero Karasora pobora. CKpunT yganser
1|e/1eBOM MCTIOMHSeMbIH (ali, 3aTeM KOMITWIMPYeT Mepe/jaHHbIN (a1 MporpamMmmsl U Mpy
OTCYTCTBUH OLIMOOK - KOTIMPYeT MOJTy4YeHHbIN NCTIO/HSIeMbIi (aiia B oMaIHui Katasor. Takum
o0pa3oMm, TIpY BO3HUKHOBEHWH OIIMO0K KOMITU/ISILIY, UCTIO/THSIEMbIN (aii OyzeT rapaHTHPOBAHHO
OTCYTCTBOBaThb B /IOMAIlIHEM KaTaJsiore 1osib3oBaress. COOTBETCTBEHHO, TIPH OTCYTCTBUU OILIMOOK
KOMITUJTSILIUM, UCTIO/THsIeMbIH (paiis OyzieT rapaHTUpOBaHHO MPUCYTCTBOBATH B ZIOMAIITHEM KaTasiore
TI0/Tb30BaTe/Isl.

IloaroTroBKa K NporpaMMHUPOBaHHIO C UCI0/Ib30BaHUEM CPeACTB
KPOCCKOMITMJ/ISILIMH.

Ecnu Ha xocToBOM KOMITbrOTepe ucronb3yercs OC Linux, pekoMeHAyeTcsl IPUMeHsTh
KPOCCKOMITU/ISILIUIO TIPH MporpaMMupoBaHnu EV3. DTo pe3Ko MOBLICUT CKOPOCTh Pa3pabOTKU U
CHM3UT Harpy3Ky Ha EV3. [lokymMeHTaI[1IO 110 HaCTPOIKe XOCTOBOro KomribioTepa Ha 6aze OC
Linux /11 KC0/Ib30BaHKs KPOCCKOMITAJISALIUM TIJIAHUPYETCS BK/IFOUUTD B CJIEVIOLLYIO BEPCHI0
OubMMOTEKH.
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Pa3spa6otka omenmnoteku Rubirobot

[TocTaBneHHbIe 3a[jaur WAeHTU(ULIMPYIOTCS JaTol. PellleHHbIe 3a/1auM TOMeYaroTCsl 3HakoM """
[laTol pellieHus 3a/laudl ¥ Bepcreit 6M0OIMoTekH, B KOTOPO# 3a/jadya Oblia peliieHa.

[OopoXXHaA KapTa NO pasBUTUIO UH(PPACTPYKTYPbI ONONINOTEKU

*2017-12. Ha ocHoBe sokymeHTaruu ev3dev pa3paboTaTh pyCCKOS3bIUHYO JOKYMEHTALUIO TI0
noArotoBke SD-KapThl, MHCTA/IISILIMY, TTOJK/IFOUeH0, 00HoBeHuto [10, moycraHoOBKe TpeOyeMbIx
nakeToB, pycudukauuu. (pereno 2018-01. v0.2)

*2017-12. IToAroTOBUTE NOKYMEHTALIMIO 110 pa3paboTke nporpamm Ha EV3 B SSH-ceccun.
(perueno 2018-01. v0.2)

2017-12. [ToaroTOBUTH JOKYMEHTALMIO MO0 KPOCCKOMITHISILIVM.

2017-12. ToTtoBUTH U MepUoAMUeCKH MyOMKoBaTh 00pa3 SD-kapTel ¢ HeobxoaumbIM T10 st
WCTI0/Th30BaHMs O61OMoTeku rubirobot v apxuB 6MOMMOTEK Z1J11 KPOCCKOMITHISALIAN

[opoXHaa KapTa no pasBUTUIO Koga GMGINOTEKN

*2018-02. Pa3paboraTh MexaH13M MMPOrPaMMHOI0 pecTapTa yCTPOWUCTB /i/isl UCTIPaB/IeHUsl CUTyaLuu
HerpaBWIBHOTO OTpeJie/ieHUs] TUIa YCTPOWCTBA UM OTCYTCTBUSI MHULIMAINU3aLy YCTPOMCTBaA IPU
ero gu3nyeckoM Hamuny. [1pobieMa yacTo BO3HHKaeT Cpa3y TOC/Ie CTapTa CUCTeMbl M KDUTHYHA
JU1st poO0TOTeXHUUECKUX copeBHOBaHMM. (perieHo 2018-04. v0.2.1)

Mopaynb rubiroSound:

2017-12. Bo3MOXXHOCTb TeHepaLuu ayauo-GhanaioB
2017-12. Co3paHue odyepe i 3ByKOBBIX 3allpOCOB
2017-12. Ilopsepykka My/IbTUSA3bIYHOCTH

Mopynsb rubiroScreen:

2017-12. YMeHbl1eHHe 3aBUCUMOCTH OT fcl-image rpu coxpaHeHUM HeM3MeHHOUW UHTepQeiicHOM
YacTu.

2017-12. TloneprKKa HECKOJTBbKUX LIPU(PTOB, BO3SMOXXHOCTb YKa3bIBaTb UX MeCTOMO/IOXKEHME B
(harinnoBOM CUCTeMe.

Mopynu rubiroMotors u rubiroSensors:

2018-02. Ompe/iesieHre U yCTaHOBKA MO3WLIMK MOTOPA B Tpajiycax v B 060poTax.

2018-01. Co3maHue TIPOCTOr0 MeXaHW3Ma OTK/TIOUEHHS U BK/TIOUeHUs OecriepeOOMHOTO peXkuma, ¢
aBTOMaTHueCKOM TIO/IIePKKOM BCeX CII0COO0B AOCTYyTIa K YCTPOMCTBaM.

*2017-12. KoppekTupoBKa GopMysbl oBopoTa U criocoba ocraHoBku B TEv3Rule asist
MaKCUMabHOTO COOTBETCTBUS IporpaMMHoMYy obecrieuernto Lego. (permieHo 2018-01. v0.2)
*2017-12. TToaaep>kka py/1eBOro yrpae/jeHusi Ajsi cpegHUX MoToOpoB. (pereHo 2018-01. v0.2)
*2017-12. Peanu3aiius pexkuMa oxxkujanus (waitMode) /151 mHdpakpacHOTo fAaTurKa. (perieHo
2018-01. v0.2)

*2017-12. OnipefiesieHrie CBONCTB-TIePeMEeHHBIX /IS MOTOPOB U JJaTUMKOB, WX CO3/laH/e B MOMEHT
nepBoro o0OpalleHusl, aBTOMaTUUECKOe YHUUTOXKEHHE TP OTK/IFOUEHUH U TI0 OKOHUAHUH
niporpamMMel. Lesib: yripocTuTh obpaiijeHre K AaT4hKaM-MoTopaM, 6e3 o0bsiB/ieHUst TepeMeHHbIX U
SIBHOTO CO3/jaHusI 00BbeKTOB. Hampumep - gyro 1 gyrol - mepBbIi MOJKTFOUeHHBIH TMPOCKOT, gyro2 -
BTOPOU U T.1.; gyro[1] - rTMpOCKoM Ha TepBOM MOPTY, gyro[2] - TMpOCKOI Ha BTOPOM TMOPTY U T. A.;
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rule u rulel - pyneBoe ymnpaB/ieHre Ha NIepBbIX IByX MOTOpax, rule2 - Ha mocsefyroMuUX AByX
MoTopax, rule[1,4] - pysnieBoe yripaB/ieHVe Ha IepBOM M YeTBEPTOM MOTOpax U T. Ai. (perieHo 2018-
01. v0.2, dyHKIIMOHAIBHBIN CTOCO0 AOCTYMA K YCTPOMCTBAM)

OOGHapyXeHHble OWUNOKN B 6ubnnoteke

Mopynu uev3Devices, uev3sysfs

*2017-12. YHUUTOKEHHe OTK/TIOUMBIIMXCS ycTpoicTB B uev3Devices. TEv3DeviceFactory.Refresh
BXO/IUT B IPOTUBOpeUre C peXXUMOM OXKU/IaHUsI TIOBTOPHOTO TofK/ItodeHus B uev3sysfs. TEv3Data.
[Tpu oTKase OT YHUUTOXKEeHHsI CTAHOBUTCSI HEBO3MO)KHBIM IMO/IK/IF0YEHUe YCTPOMCTBA [JPyroro Tvra
K UCTI0/Ib30BaHHOMY paHee 1opTy. LlyrisaHr. (perieHo 2018-01. v0.2, 6ecriepeGoHHBINA PeXXIM)
Mopaynb uev3Screen

2017-12. CTunm KUCTH (PyHKLMOHUPYIOT HEKOPPEeKTHO Mpu nepexo/ie Ha freepascal Bepcuu 3.0.2
Mopaynb uev3Motors

*2017-12. [Ins Bcex BUA0B MeToia RunTime MOTOPORB 1 py/ieBOro yripaB/ieHust He paboTaeT
peBepc. I1pu 3ajaHny OTpULIAaTeIbHOM CKOPOCTH HarpaB/ieHe BpallleH!sl He u3MeHsieTcsl. (peleHo
2017-02.v0.1)

HoBoe B TeKyllen Bepcun 6MGIMoTeKku
Bepcus 0.2.1

2018-03. [JobasneHa nogzaep>kka ycrporictBa NX T-KHOMKa.

2018-04. PerrieHa 3a/ia4ua MporpaMMHOM peMHUIMAIN3ALUU JaTYMKOB U MOTOPOB, KOTOPbIe He ObLTH
TIO/IK/TFOUeHbI W1 HeBEepHO OTIpe/iesieHbl OrepalliOHHOM cucTeMoi rpu ctapte EV3.

2018-04. ObecrieueHO aBTOMaTHUeCKOe 3aBepIlieHre paboThl MPOrpaMMBbI TIPH JJTUTETbHOM
HakaTuu Ha KHonKy BACK EV3.

2018-04. [Inst MOTOpPOB [j00aB/I€HbI METO/[bI ABMKEHHUS 10 aOCOTFOTHOMN MO3UIUH.

2018-05. ITpoBeseHa 03ByuKa CTapTa U aBapMMHOIO 3aBepIleHus IPOrPaMMBI.

Bepcus 0.2

2018-01. YripaBnenue peBepcoM B kiaccax TEv3TachoMotror u TEv3Rule 65110 iepeHeceHo U3
public B protected. [IpynunHa: peBepc HUCIMOIb3yeTCs B OT[eMbHBIX MEeTO/aX, CBSI3aHHBIX C 3aIyCKOM
JiBUraresiell Ha OTpULIATe/IbHOM CKOPOCTH, TTIO3TOMY M0/Ib30BaTeIbCKOe U3MeHEHHe peBepCca MOXKeT
TIPUBECTU K Hea/|eKBaTHOMY TOBeZIeHUI0 /IBUraTe/Isl.

2018-01. BesieH MexaHu3M yripaBieHUs TaiiMepamu B kiacce TEv3. [laHHbIN KaccC sB/sSeTCS
0a30BbIM, UTO TI03BOJIsIeT 00eCIeUnTh TOAAEPKKY A0 10 TaliMepoB KaXXJOMY 00BEKTY CUCTEMBI.
[Tpou3seeneH pedakTOPUHT OUOIMOTEKH C 3aMEeHOM BCeX JIeMCTBHM, CBSI3aHHBIX B BpEMEHHBIMHU

3a/iep)KKaMy, Ha TariMepsl TEV3.

2018-01. Periena po6ieMa HeoHO3HaUHOCTH B pabote uev3Devices. TEv3DeviceFactory.Refresh.

10
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Teneps B Metos Refresh nepenaetcst noruueckuii napametp freeLostDevices, 1o ymonuaHui0
paBHbiii false. I[Tpu 3TOM coXpaHsIeTCsl BO3MOXKHOCTb TTPO/I0/DKeHHsT pabOoThI TIPOrpaMMBbI TIPH
NepernoK/I0YeHNH (PU3NUeCKUX YCTPOUCTB B C/lyuyae UX (POPCMaKOpHOTO KPaTKOBPEMEHHOIO
OTKJIIOUeHUs (MeXaHW3M To/Tyums1 Ha3BaHHe "BecriepeboiiHebiii pexxum pabotsr"). Hemocratkom
SIBJISIETCSI HEBO3MOXXHOCTB BO BpeMsi pab0ThI IPOrpaMMbl KOPPEKTHOTO ITePeToAK/IIOUeHH s K
OZJHOMY U TOMY-’Ke TIOPTY JIPyroro TWUIa yCTPOUCTBaA.

[Tpu nepepaue freeL.ostDevices=true MosiBIsIeTCS BO3MOXKHOCTb TIPOU3BO/IBHBIM 00pa3oM
TIeperoK/II04aTh YCTPOMCTBA, OHAKO BCe 0OBEKTHI, CBSI3aHHBIE C OTK/TFOUEHHBIMH yCTPOMCTBAMH,
JOJDKHBI OBITH B 00s13aTeIbHO TOpsi/IKe repeco3anbl. [IpuMeHsieTcs B CUTyalMsix, Korja
TIpe/I10/1aratoTCsi MHOTOYMC/IEHHbIE MTO/IK/TI0UeHHsI-OTK/IFOUeHHS Pa3/IMUHbIX (pr31ueCKUX
YCTPOICTB, HAarlpyMep, B MPUJIOKEHUH POrtview 13 MprMepoB OUOIMOTeKH.

2018-01. Pemiena 3a7jaua focTyna K 00beKTaM /IaTYMKOB, MOTOPOB U PY/IEBOMY YIIpaB/IeHHIO Oe3
00BSIB/IEHUST COOTBETCTBYIOIMX TIepEMEHHBIX, C aBTOMAaTHUECKUM CO3/jaHHeM TpeOyeMbIX 00beKTOB
Y YHUYTO)KeHHEM MX B KOHL|e paboThI MporpamMMel. JJoCTyTl peasin3oBaH B BHZie BbI30Ba
COOTBeTCTBYIOLMX (DyHKIMU. Harprimep, /17151 LIBETOBBIX JATYMKOB OrpefiesieHbl (PyHKLUU
ev3Color, ev3Colorl, ev3Color2, ev3Color3, ev3Color4. MexaHusm no/yuui Ha3BaHUe
"@®YHKIMOHATBHBIN CII0CO0 AOCTYTa K YCTpOWCTBaM"

2018-01. PyneBoe ympaByieHue (pyHKIIMOHUPYET Kak Ha OOJBIINX, TaK U Ha CPeAHUX MOTopax. st
yKa3aHMs TUIa MOTOpa Cje/lyeT repe/jaTb B KOHCTPYKTOP COOTBETCTBYHOIIMH Kacc. [To
yMoJT4aHuto, Oe3 repefiaud Kjacca B KOHCTPYKTOP, py/ieBoe yrpasjieHHe GyHKLHOHUPYeT Ha
O0/BIINX MOTOpAX.

11
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Bo3aMoXHocTu ononuorteku Rubirobot

Moaynu 6uGnoTeKku

Mogynu 61b/MoTeKr MOXKHO YCIOBHO pa3fieliTh Ha 3 YaCTH:

1. Ba3oBbIii Moay/ib uev3. Jltobas mporpaMmma, UCTO/b3yFoIIas OMOIUOTEKY, 10/DKHA TIOAK/ITIOUUTh
KaK MUHHMYM MO/Y/Ib UeV3 Y TIepBbIM JIeliCTBUEM BbI3BaTh MPOLielypy UHULIMAIU3aL[u1
oubmoteku ev3init(). be3 atoro obpartieHue K 6uGMOTEKe OyIeT 3aBepIIaThCS OIIMOKOH.
ITaTHbili HAOOpP MAHUMYJISALIMN TIPU UHULMATH3AL[UM TI0[jpa3yMeBaeT CO3/laHue BCeX HeoOXOAUMBIX
00BbeKTOB OMO/IMOTEKH, TTOJK/TFOUEHHE K arrapaTHbIM YCTPOMCTBaM, CrieljudruuHasi HaCTPOKa
00pabOoTKKM UCK/TIOUUTE/TBHBIX cuTyarui u curdHaioB OC Linux. B 3aBucumocty ot criocoba
BbI30Ba, ev3init MOXKeT MPOBECTH Psifi, JOMOJTHUTETbHBIX MaHUITY/ISILIAA.

[Tporieaypa ev3init onvcaHa B uev3.pp C/ieyrOIIUM 00pa3oM:
procedure ev3Init();
procedure ev3Init(signal:string);
procedure ev3Init(links:array of const);
procedure ev3Init(signal:string; links:array of const);

[TepBoIii BApUAHT TIPOLIEAYPBI MHULIMATM3UPYET OUOIMOTeKy Oe3 KaKuX-11b0 [JOTIO/THUTE/TBHBIX
MaHUMYJISLIAMN.

Bropoli BapuaHT 103Bo/IsIeT NpY CTapTe MPOrpaMMbl TPOMTpaTh 3BYKOBOM CHUTHAJ,
3aKOAUPOBaHHbIM B CTPOKe signal. Mogynb uev3 cofiep)KUT 5 KOHCTaHTHBIX CTPOK C MMe@HaMU
signall, ..., signal5, ¢ 3aKoIPOBaHHBLIMU KOPDOTKHMMH 3BYKOBBLIMU KOMTIO3ULIMSIME. JIF00ast U3 3THX
CTPOK KOTOPBIX MOXKeT ObITh MepejaHa B ev3init. Harpumep:
begin

ev3init(signald);

eHd .

TpeTuit BapuaHT [jaeT BO3MOXXHOCTb 3aKpPeIUTh 3a OT/e/IbHbIMUA ITIOPTaMU KOHKPEeTHbIe YCTPOWUCTBa
Y BBITIOJTHUTh UX PeMHULIMAIU3aLIUI0, eC/IM OHU 10 KaKUM-TM00 NMpUYMHaM He 0OHapy»kKeHbl UK
HEeBEepPHO MHULIMA/IM3UPOBaHbIL. [laHHast BO3MO)KHOCTh 0COOEHHO aKTyasbHa Ha pOOOTOTEXHHUYEe CKHX
COPEeBHOBAHMUSIX, MPaBU/Ia KOTOPBIX MOTYT 3arpeliarh Jito0ble MaHUMYJISLMN C pOOOTOM I0C/Ie ero
BKJIFOUEHHS 110 OKOHUaHUM KapaHTuHa (HanpuMep - npaswia WRO u RRO). Opnako nipu
BKJIFOUEHUM POOO0Ta Cyl[eCTByeT BePOSITHOCTh HEKOPPEKTHOTO OTpeZiesieHUst OTAe/TbHbIX JaTUMKOB U
Apuraresneid. [Ipy HeBO3MOKHOCTH ITPOrpaMMHOM WY anrapaTHOM perHULan3aliu (HarpyuMep -
OTK/TFOUeHHEeM U TTOBTOPHBIM TIO/IK/IFOUeHHEM YCTPOUCTB), POOOT MpaKTUYeCKH rapaHTUPOBAaHO He
CMOJKeT PeLLUTh [T0CTaB/IeHHbIe [epes HUM 3a/jaui, UTO NPUBEJET K ITOPa’keHU0 KOMaH/Ibl B
TeKyIllel MOMbITKe.
B maccus links niporiegyp ev3init 0/KHO OBITE MepejaHO TIPOU3BOIBHOE KOJTUUECTBO T1ap
UZIeHTU(HUKATOPOB MOPT-yCTpocTBO. Hanpumep:
begin

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

12
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end.

B npuBesieHHOM npuMepe 3a OpToM 1 (pMKCHpyeTCs LIBETOBOM JJaTuuK, 3a TOPTOM 3 -
YIBTPa3BYKOBOH, 3a opToM D - cpepHuii MOTOP, 3a MOPTOM A - O0JIBIIION MOTOP.

Ecsu npu uHuIManu3anuu 6ubinorekyd o6Hapy>KUBaeTCs, UTO MepejaHHbIi Habop He
COOTBETCTBYeT TeKylljeMy Habopy MOAK/II0UeHHH, TipoLieiypa ev3init BEIBOAUT Ha auctieid EV3
uHpopMarLrio 006 OIIMOKe U MbITaeTCs PEMHULIMATU3UPOBaTh HEKOPPEKTHBIE YCTPOMCTBA,
COTPOBOXK/1asi MPOLIECC 3BYKOBBIMU CUTHaraMu. [TOTBITKY pernHULMan3ay OyyT MpoA0/DKaThbCs
JI0 TeX T10p, TI0Ka BCe YCTPOCTBa He OyyT KOPPEKTHO Orpe/ie/ieHbl, 1100 10 MPUHYIUTeTbHON
OCTaHOBKH IIPOrPaMMBI.

B Tabsuiie HyKe IPUBOAUTCS HAOOP KOPPEKTHBIX eHTU(PUKATOPOB [IJisl BCEX TTOPTOB U YCTPONCTB
6ubmiorexu Bepcuu 0.2.1 (perncTp CMMBOJIOB HeBa)XKeH, CUMBOJIbI PYCCKOTO asaBHUTa - B
KoaupoBKe utf8):

ITopTt wnu ycTporcTBO KoppekTHble nieHTU(pHUKaTOPbI

[Topr 1 1'1"'in1" 'port1’

ITopt 2 2 '2"'in2" 'port2’

[Mopt 3 3'3"'in3' 'port3’

ITopt 4 4'4"'in4' 'port4'

[Topt A 5'A''outA' 'portA’

[Topt B 6 'B' 'outB' 'portB'

ITopt C 7 'C" 'outC' 'portC'

[Topt D 8 'D' 'outD' 'portD’

YneTpa3BykoBoit faTumk paccrosiHus EV3 |'ev3ultra’ 'ultra’ 'yasTpa’

Hartuuk rupockona EV3 'ev3gyro' 'gyro' 'Tupo’

Haruuk 11Beta/cBeTa EV3 ‘ev3color’ 'color’ 'Bet'

Haruuk-kHonka EV3 'ev3touch’ 'touch' 'kHonka'
Wndpakpachbiii fatuvk EV3 'ev3infra’ 'infra' 'ungpa’

Hartunk-kHonka NXT 'nxttouch’ 'ntouch’ 'HKHOMKa'

Bosnb1oii motop EV3 'ev3motor' 'Imotor' 'largemotor' '60ombI10#'
Cpepgnuii motop EV3 'ev3dmmotor’ 'mmotor' 'mediummotor’ 'cpegHuA’'

YeTBepThlii BApUAHT WHULIMAM3ALUN SB/IS€TCS KOMOWHALIMEH IBYX MpeAbIAyIIUX.

2. Moaynu nnoaaepxku 6 ocHoBHbIX noacucrem EV3.

Mopynb Onucanue
rubiroScreen O6pabotka aucruies EV3
rubiroSound OO6paboTka ayaro-cuctembl EV3
rubiroL.eds O6paboTka 11BeToBoM UHguKarmu EV3
rubiroButtons O6paboTtka kHomok EV3
rubiroMotors O6paboTka apurareneii EV3
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Mopayab OmnucaHue

rubiroSensors O6paboTka gaTunkoB EV3

3. Bcriomorare/ibHbBIe MOAY/IH

Mopyib Onucanue
uev3devices HuskoypoBHeBasi ojiep>KKa MOAK/II0YaeMbIX YCTPOMCTB.
uev3sysfs Hu3koypoBHEBOe uTeHHe-3aMuch JaHHbBIX [/ sysfs-daiinor
uev3fb, uev3freetype, HuskoypoBHeBasi ofiiep>KKa JUCTLIes
uev3ftfont, uev3dimage
uev3const, uev3func, uev3utf8 |O6iieynorpebuTe/bHbIE KOHCTAHThI, IEPEMEHHbIE, QYHKI[UH

OCOOGEeHHOCTHU KJ/1acCcoB OUO/INOTEKU

Oco6eHHOCTBIO K/1aCCOB OUOTMOTEKH SIBISIETCS TO, UTO OOJIBIIIMHCTBO METO/IOB B KaUeCTBe
pe3y/ibTaTa BO3BpalljaeT CChIIKY Ha TEKYIIHi 0OBEKT. ITO M03BOJISIET OCYIL[ECTBIISATD
TI0CJIe/[0BaTe/TbHbIN BHI30B METO/IOB 00beKTa 6e3 OBTOPHOTO yKa3aHust 00bekTa. Harpumep:

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

ev3init();
LM:=TEv3LargeMotor.Create;

LM.setHowStop('cTon').run(100).wait();
end.
Apyron ocob6eHHOCTbI0 sBMsSieTCA UCNOoMb30BaHMe Tuna variant gna 60nbWWHCTBA
napaMeTpoB W MOBCEMeCTHasa Mneperpys3ka MeTOA4OB KaacCoB. JTO MO3BOAAET UCMNONb30BaTb
OLHO ¥ TO-Xe MMA MeTofa, HO C pa3HbiMM Tunamu M KOJIUMYECTBOM MapamMeTpoB, 4YTO

dbakTUyeckn npubamxaeT BO3MOXHOCTU OGUOANOTEKU K BO3MOXHOCTSAM UHTEpPrnpeTupyembix
A3bIKOB C AgMHaMWUYeCKOn Tunusauymen.

MNpeaonpeneneHHble 0GbLEKTI

[TpenonpeneneHHble 00BHEKTHI CO3/IalOTCS BBI30BOM TpoLieAyphl ev3init() U3 Moay/s uev3.
Haubosee BakHbIe U3 HUX TIEPEUHC/IEHBI B TabO/IHIle HUXKE:

O0BeKT Knacc Mogaynb Kparkoe onucanue

ev3 TEv3 uev3 MoskeT MCIo/Ib30BaThCs AJ1 OXKUAaHUSI BOSHUKHOBEHUS
cobbIThl Ha pyrux obbekTax. [Toagep>kusaet 1o 10
Tatimepos. [IprK/IafHBIM IPOTPAMMUCTOM TIPUMEHSIETCS B
OCHOBHOM /17151 yTIpaB/ieHust Tatimepamu. HeobxomgumocTsb B
CO3[JaHUHU APYTUX 5K3eMILISIPOB OTCYTCTBYET.

ev3buttons TEv3Buttons rubiroButtons | O6ecrnieuriBaeT 06paboTKy KHOMoK EV3. Vcnonb3yeTcs
noBcemMecTHO. Heo6X0[MMOCTE B CO3[aHUM IPYTHX
9K3eMIUISIPOB OTCYTCTBYET.

ev3leds TEv3Leds rubiroLeds ObGecrieurBaet 06paboOTKy LiBeTOMHAMKaMK EV3.
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O0BeKT

Kinacc

Mopaynab Kparkoe onnucanue

HUcnons3yetcs noBcemecTHo. Heo6xofuMoCTh B CO37,aHUN
JPYTHUX 3K3eMIIISIPOB OTCYTCTBYeT.

ev3screen

TEv3Screen

rubiroScreen | ObecrieuriBaeT 06paboTKy aucrmies EV3 B rpaguueckom
pexxume. Wcrons3yercs moBceMectHo. Heo6xouMoCTs B

CO37]aHUH APYTUX IK3eMILUIIPOB OTCYTCTBYET.

ev3sound

TEv3Sound

rubiroSound | O6ecneurBaet nogAepxkKy ayauo EV3. Vcnonessyercs
noBcemMecTHO. HeoOX0IMMOCTD B CO3/1aHNU [IPYTHX

9K3eMI/IIPOB OTCYTCTBYET.

ev3DeviceFactory

TEv3DeviceFactory

uev3devices | ®Dabpuka ycrpoiictB. ObecreurBaeT MHALMAIM3ALIIO
YCTPOWCTB U XPaHUT HaOOP MOAK/IOUEHHBIX YCTPOUCTB.
ABTOMaTHYECKYM 0OHOBMSAETCS: TIPH TOTIBITKE
VHULAA/TN3UPOBAaTh HOBOE YCTPOMCTBO, ITPH TIOTILITKE
oOpalrieHys K OTK/IIOUeHHOMY YCTpOMcTBY. B nociieqnem
CJTy4yae OCYIIIeCTBIISIET HeCKO/IBKO TIOTBITOK OOHOBIIEHUSI CO
3BYKOBOM U LIBeTOBOM MHAWKAI[el. AKTUBHO HCTIONb3yeTCs
[J1s1 BHYTPEHHUX Iiefiell, HeoOXOUMOCTb JOCTyIa K 0ObeKTy

V3BHE BO3HUKaeT KpaiiHe PeJKo.

Knaccbl nogknoyaeMbiX YCTPOUCTB

Knacc

Mopaynb

Kparkoe onucanue

TEv3InfraSensor

rubiroSensors

Wudpaxpachsiii gatuvk (kog 45509). ITo3BosisieT orpeaensTs pacCTOsIHUE [0
TpensTCTBYSA (710 MpuMepHo 70 cM), HarlpaB/ieHue 1 pacCTosiHUE [0 Masika (Ko,
45508), Habop HaXKaThIX KHOMOK Ha Masike. Oreparjyy Ha Masike MPOBOASATCS C
yueToM BEIOPaHHOTO KaHasa CBSI3M.

TEv3GyroSensor

rubiroSensors

I'ipockonmueckuii faTuvk (ko 45505). ITo3BossieT onpefennTb CKOPOCTh U
HaripaB/IeHWE TIPU ABW)KEeHWHU B FOpHBOHTaJ’[bHOﬁ TVIOCKOCTH, CKOPOCTB M yTOJI
HakJ/IOHa.

TEv3UltraSensor

rubiroSensors

YneTpa3BykoBoi Aatuuk (kof 45504). [To3BossieT oripefesnisiTh pacCTOsIHUE [0
TIPEMsATCTBUS B MIWIJIUMETPax, CaHTUMeTpax, MeTpax; OL|eHUBaTh Ha/uuue
LIyMOB OT /IPYTHX /IaTYMKOB; TIOJTyYaTh JAHHBIE CPa3y, MO0 0XKUAATD
V3MeHUBILerocs 3HaueHus. lIITaTHO mofiep/KUBaeT PeXXUM MOCTOSIHHOTO
HerpepbIBHOTO OTMpefe/ieHus1 paCCTOsIHUS. JKCIepUMeHTaIbHO T JepXKUBaeT
PEe’KUM OZJHOPA30BOro OIpeJie/leHUs PacCTOsIHUS (He peKOMeHAyeTCs K
WCTO/b30BaHUI0)

TEv3ColorSensor

rubiroSensors

Hatunk 1Beta/cBeta (ko 45506). [ToaepkKuBaeT pe>KUMbI OTpe/iesieHust

LiBeTa, orpe/iesieHus cocTap/stomyx 1iBeta (RGB), onpeseneHust ypoBHs

OTpa’KeHHOT'0 CBeTa U Orpejie/ieHHs] 0CBelleHHOCTH. [1o3BosieT nonyyvars
[lAaHHbBIE Cpa3y, MO0 0XKU/JATh U3MEHHUBILIETOCS 3HAUEHUSI

TEv3TouchSensor

rubiroSensors

Hatunk kacauus (kog 45507). TTo3BosisieT onpe/ie/iiTh TeKyIee COCTOSTHYEe
KHOIIKH, TI03BOJIAeT OXKUAATh HaXKdTHsA, OTXKATHUA U 1Ie/TUKa.

TNXTTouchSensor

rubiroSensors

Hatunk kacanus (koz 9843). [To3BosisieT onpefenuTh TeKyIllee COCTOsSTHUE
KHOTIKU, TI03BOJISIeT OKUJATh HaXKaTHsl, OT)KaTus U IIjesTuKa.

TEv3MediumMotor

rubiroMotors

Cpennuii Motop (koz 45503). [To3BossieT 3amyckaTb MOTOP C OCTaHOBKOM 10
HCTeYeHNH BpeMeHH, TI0 JOCTHXKEHHIO KOJTMYeCTBa 000pPOTOB W/ TPalyCoB, a
TakKe 6e3 orpaHryeHnH. [laeT BO3MOXKHOCTE peBepca. Ilepes 3arycKoM U IIpu
3aI1ycKe M03BOJIsIeT yKa3aTh CKOPOCTh U OJJVH U3 TPex Croco00B OCTaHOBKY, a
TaK)Ke B 10001 MOMEHT BpeMeHH TOTyUUThb 3TH JjaHHble. [To3BosisieT
onpeJie/IMTh TeKYIIYI0 CKOPOCTh U MO3ULIUIO, XKJAaTh OCTaHOBKH MOTOpa.
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Knacc Mopynab Kpartkoe onucanue
TEv3LargeMotor rubiroMotors | Bosbioii motop (koz 45502). Bo3MOKHOCTH 5KBUBAN€HTHBI CpeJHEMY
MOTODY.
TEv3Rule rubiroMotors | PyneBoe yripaBnenue. [Io3BosisieT UCIOIb30BaTh OHOBPEMEHHO I1apy

601X MOTOPOB. IT03BOJISET 3aMyCKaTh MOTOPBI C OXKH/IaHKEM OCTaHOBKH
TIO TI0 JJOCTIKEeHHIO KOIMuecTBa 060pOTOB Wi rpazycoB. ITo3Bosser
3arycKaTh MOTOPBI 6e3 OKU/IaHUs C OCTAHOBKOH IO CTeUeHHUH BpeMeHH. [laet
BO3MOKHOCTB peBepca. [lepes; 3amrycKoM U NpU 3amycKe M03BOJsIeT yKasaTb
CKOPOCTb U OJJVIH U3 Tpex Cr1ocoO0B OCTaHOBKY, a TaK)Ke B JII0O0H MOMEHT
BpeMeHH MO/IyYUTh 3TU AaHHble. I103BosIsIeT onpe/ie/IMTh TeKyIy0 CKOPOCTh U
TIO3ULUIO, JK/aTh OCTAHOBKU MOTOPOB.

OO1ime CBOMCTBA K/IACCOB YCTPOICTB

Cpeau o61IMX /17151 BCeX K/IaCCOB YCTPOWCTB CBOMCTB C/IeAlyeT BbIIe/IUTh JIOTHUeCKOe CBOMCTBO
Connected v cBoliCTBO nepeunciumoro tumna Port.

CoiictBo Connected siB/isieTcsi yHUBepCaIbHBIM CTIOCOOOM Oripe/ieieHus BaJIIHOCTU 00beKTa.
OHo BO3BpalllaeT true TOJBKO B CTyYae, ec/ii 00beKT KOPPEKTHO TOJK/TFOUeH K aKTUBHOMY B
HaCTOSLIMM MOMEHT (pr3nuecKoMy yCTPONCTBY. Bo Bcex oCTa/lbHBIX C/TyyasiX, B TOM YKC/Ie U TPU
HeyJIauHOM uHUIMamu3aun 0o6bekra, Mmeto, Connected Bo3Bpartiaer false.

CaoiicTBo Port Bo3BpalljaeT MopT, K KOTOPOMY TIOAK/IF0OUEeHO (pr3ruecKoe YCTPOMCTBO, CBSI3aHHOE C
TeKyIUM 00beKTOM. [IprBe/ieHue MO/TyueHHOTO 3HaUeHUsI K 11e/I0UMCIEHHOMY THITY (Harpumep, C
romolipio GyHKLuK ord) AaeT uncno ot 1 10 4 /15 JaTYUKOB, OT 5 10 8 - 1715 MOTOpPOB, 0 - rpu
HEeBa/TUIHOCTH 0OBEKTa.

CpeactBa goctyna K 06beKktam, MeTobl MHULMANU3aumum
YCTPOWCTB.

HocTyr K 00beKTaM MOK/TF0UaeMbIX yCTPOUCTB (MOTOpaM U AiaTuMKaM, PyJIeBOMY YTPaB/IeHHI0)
peanu3yeTcs IByMs CliocobamMu: KlacCHUeCKUM U (DyHKIIHOHAIbHBIM. KaK/ibIii crioco0
Mo/ ep>kKUBaeT 0 /1Ba METO/la MHULMAIU3aLUi YCTPOMCTB - (UKCUPOBAHHBIA 1 JUHAMUYECKUH.

OO6BeKTHI MOK/TF0UaeMbIX YCTPONCTB MOTYT CO3/IaBaThCsi, 00pabaThIBaThCsI U YHUUTOKATbCS
MIPOTPAMMKCTOM IITaTHBIMHU (K/JIaCCHYEeCKMMHM) CPe/ICTBaMH 00BEKTHO-OPUEHTUPOBAHHOTO
TIporpaMMHpoBaHust. KaXk/ bl K/lacC YCTPOMCTB COJEPKUT AiBa KOHCTPYKTOPA /IJIsT IO/ e PIKKH
(bMKCHPOBAHHOTO U IMHAMUUECKOTO MeTO/I0B MHHUI[AATU3al[|H.

dUKCHUPOBaHHBIA MeTOJ NIPe/rio/iaraeT co3jaHue oObeKTa yCTpoicTBa KOHCTpyKTopoM Create ¢
OZIHUM TapamMeTpoM (HoMepoM TiopTa). [Ipu 3ToM TIPOM3BOAUTCS TIOTBITKA UHULMATH3ALIUN
YCTPOMCTBA M0 YKa3aHHOMY MOPTY (B C/lyyae Heyzlaud KOHCTPYKTOP BepHeT nil).

JIiHaMH4YeCKHH MeTO/| UCIT0/Ib3yeT KOHCTPYKTOp Create 6e3 nmapametpa. I1py 3TOM NMpoU3BOANUTCS
TIOTIBITKA MHULIMAM3aLK YCTPOMCTBA 3asiBJIEHHOTO TUTIA Ha JTF0O0M TOpTy (B C/Tydae Heynauu
KOHCTPYKTOp BepHeT nil). [Touck ycTpoiicTBa IPOM3BOAUTCS OT MEHBIIIEro HoMepa mopTa K
6onbiieMy. [Tpy Ha/MUMK HECKOJTBKHUX YCTPOWMCTB MIPUOPUTET OT/IAeTCsI paHee He
VHUIMA/IM3UPOBaHHBIM. [JMHaMUUeCKuii MeTo ] 103B0JIsieT UHULIMAIN3UPOBATh YCTPOMCTBA TOMHKO
TI0C/Ie/[oBaTe/IbHO, 63 BO3MOXXKHOCTH JIOCTYTIAa K YCTPONCTBAM Ha CTapIIMX MOPTax paHee, ueM K
YCTPOMCTBAM Ha MJIa/IIINX TIOPTaX.

B npuBejeHHOM HMKe MpUMepe NpeAro/araeTcs, UTo K KOHTPOJIepy MOJK/IHOUeHbl /1Ba JaTurKa-
KHOTIKH, K 1 1 4 topTam.
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®UKCUPOBaHHBIN MeTO/, MHULIA/IA3al[u1 JvHaMuueCcKuii MeToJ, UHUI[MaIM3allii yCTPOUCTB
YCTPOMCTB.
{$mode objfpc} {$mode objfpc}
uses uev3, rubiroSensors; uses uev3, rubiroSensors;
var ti1, t4: TEv3TouchSensor; var tOne, tTwo: TEv3TouchSensor;
begin begin
ev3Init(); ev3Init();
// wHUUManunsaumsa gaTyuKa-KHOMKK // wHMUManusaums NepBOro fgaTuyuKa-KHOMKH,
// Ha nepBOM MOpPTYy // no ¢akTy - Ha NepBOM MOpPTY
t1:=TEv3TouchSensor.Create(1); tOne:=TEv3TouchSensor.Create;
// vHUUManunsaumsa gaTyuKa- KHOMKK // WHUUMann3aums BTOPOro AaTuyuKa-KHOMKH,
// Ha 4eTBEpTOM MOpPTYy // no ¢aKTy - Ha 4eTBEPTOM MOPTY
t4:=TEv3TouchSensor.Create(4); tTwo:=TEv3TouchSensor.Create;
tl.free; tOne.free;
t4.free; tTwo.free;
end. end.

Cyl1riecTByeT a/ibTepHaTUBHBIN ((PYyHKIHOHAIBHBIN) CI0CO0 0CTyTIa K 00beKTaM MO/K/TF0UaeMbIX
YCTPOWCTB, C TIOMOIIBIO CITel[HaIbHBIX (YHKIIHA, KOTOPbie 00BSIB/IEHBI /ISl KaXKI0To K1acca
ycTporicTB. PYHKIMM aBTOMaTUUECKH CO37Ial0T HeOOXOJUMble 0OBEKThI IIPH MIEPBOM 00pallleHu! U
BO3BPAII[AlOT WX B KauecCTBe pe3ysbTara. Co3aHHble 00BeKThI COXPAHSIIOTCS B OTIepaTUBHOM MaMsITH
Y TIPU MTOC/IeAYIOIINX 00pallleHUsIX BO3BPAIIialoTCsl 6e3 MOMbITKY MOBTOPHOTO CO37laHus. Kak 1 B
K/IaCCUYeCcKOM criocobe, Mmo/iiep>KUBatoTCsi PUKCHPOBaHHBIN U AMHAMUYE CKUM MEeTO/Ibl CO3JaHUs
00bekToB. ITpy GUKCUPOBaHHOM METO/Ie B COOTBETCTBYIOIIYIO (DYHKIIMIO TIepe/iaeTCsl HOMep IMopTa.
vHaMuyeCcKuii MeTO/| TIpe/iTiosiaraeT UCIo/b30BaHue "HOMepHBIX" (DYHKLIMH, KOTOPBIX OOBSIBIEHO
yeThIpe Ji/is K&)KJ0ro YCTPOMCTBA U /iBe - /Jisl py/ieBoro yrpasiaeHuu. Kpome 3Toro, QpyHKIs
(bUKCMpPOBAHHOTO MeTo/ia TPH BbI30Be Oe3 rmapaMmeTpa sIB/SIeTCs TICeBJJOHUMOM TIepBOM (DYHKLIUN
JUHaMUUeCcKoro MeToza. JITuHaMuueckuii MeTo/ hyHKIIMOHAIBHOTO CIIoco0a ZI0CTyTIa MO3BOJISIeT
oOpalrarbcs K yCTPOMCTBaM B JIFOOOM TOpsiZIKe.

Knaccrueckuii v GyHKI[MOHATBHBIN CTIOCOOBI JOCTYTa K OJHUM U TeM->Ke TUTIaM YCTPOUCTB He
peKOMeH/1yeTCsl CMellMBaTh B OfIHOM nporpamme. Kpome 3Toro, He peKoMeHAyeTCsi [Py IIITaTHOM
criocobe [I0CTyTa Cco3/aBaTh U UCIOb30BaTh pa3/IMuHbie 0OBEKThI, CChIJIAIOIIMECS Ha OJHO U TO-XKe
(u3nyeckoe yctpoiictBo. Ha porpaMMHOM ypOBHe 10Jj00HbIe IeHCTBUS He 3arpelleHbl, TaK KaK B
HEKOTOPBIX CUTYyal[UsIX OHA MOT'YT OBbITb OTMpaB/aHbl (HarpyuMep, TIpU OT/1aZike OUOIMOTeKH
pa3paboTurKoM).

Br160p K1accuueckoro wiv pyHKLMOHAIBHOTO criocoba ocTyra K 00beKTaM yCTPOMCTB HaXO[UTCS
B KOMITETEHIIMY TIPOrpaMMHUCTa. Kiaccuueckuii 10CTYTT TI03BOJISIET CO3/IaBaTh U YHUUTOXKATh
00BEKTHI 110 Mepe HeoOX0AMMOCTH, 00s1a/iaeT BEICOKOM CKOPOCTBIO, TT03BOJISIET UCTIO/B30BaTh
HEKOTOpPbIe HU3KOYPOBHEBbIE BO3MOXXHOCTH OMOMMoTeKH. DYHKIMOHA/bHBIN CIIOCO0 Z0CTyTa He
TpeOyeT KOHTPOJISA 32 00bEKTaMH YCTPOUCTB, He TpeOyeT 0ObsB/IATH NepeMeHHbIe-00hEeKTHI,
ABTOMaTHUeCKH YHUUTOXKaeT 00BEKThI TI0 OKOHYaHUM PaboThl. B ToxXe BpeMsi, (DyHKI[MOHA/TBHBIH
criocob Z0CTyma He M03BOJISIET, HAITPUMep, 0TKa3aTbCs OT OecriepeboHOro peXkuma padoThI
O6ub/MMOTEeKH (CM. HIDKE).

PekomeH1yeTcst BHIOMpaTh K/IaCCUUeCKHH CrIocob OCTyTIa, eC/TM KpUTUUHBIM (haKTOPOM SIBJISIETCS
CKOPOCTb MCIO/IHEHHs TIPorpamMMbl. DyHKIMOHAIBHBIN CIIOCO0 0CTyIa YBeNUYMBaeT CKOPOCTh
Pa3paboTKu NPOrpaMMbI U OTPaXK/IaeT OT MHOTHX OIITHOOK.
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B Tabnuiie HKe MpuBeeH Habop cpezcTB (DYHKIMOHAIBLHOTO JOCTYIA K 00beKTaM YCTPOMCTB [/ist
BCeX KJIaCCOB OUOIUOTEKHU.

Knacc

Mopyib

DyHKIMM J0CTyNA K YCTPOUCTBAM

TEv3InfraSensor

rubiroSensors

DUKCUPOBaHHbIN JJOCTYII [0 HOMEpY MOpTa
// HOMepa TopToB 0T 1 10 4
function ev3Infra(index:integer): TEv3InfraSensor;
[vHamMuyeCcKUi JOCTYTI 110 TIOPSIJKY MOJK/TIOUeHMUSsI.
// mcesponnm g1t ev3Infral
function ev3Infra:TEv3InfraSensor;
// BOCTYTI K TIEPBOMY TIOZIKJTFOUEHHOMY YCTPOHCTBY
function ev3Infral:TEv3InfraSensor;
// BOCTYTI K BTOPOMY TOJJK/TFOUeHHOMY YCTPOUCTBY
function ev3Infra2:TEv3InfraSensor;
// [OCTYI K TpPeTbeMy MOJK/IIOUEHHOMY YCTPOWCTBY
function ev3Infra3:TEv3InfraSensor;
// [OCTYTI K UeTBEPTOMY IOAK/IIOUeHHOMY yCTPOICTBY
function ev3Infra4:TEv3InfraSensor;

TEv3GyroSensor

rubiroSensors

@DUKCHPOBaHHBIN JOCTYII 10 HOMepY I10pTa
// HoMepa TopToB 0T 1 710 4
function ev3Gyro(index:integer): TEv3GyroSensor;
JyHaMy4eCcKUid ZOCTYII 10 NOPAAKY NOAK/IIOUeHUS.
// ncepgonnM i ev3Gyrol
function ev3Gyro:TEv3GyroSensor;
// [OCTYTI K TIepBOMY TOJK/TFOUeHHOMY yCTPONCTBY
function ev3Gyrol:TEv3GyroSensor;
// HOCTYTI K BTOPOMY TIOJJK/TFOUeHHOMY YCTPOUCTBY
function ev3Gyro2:TEv3GyroSensor;
// BOCTYII K TpPeTbeMy MOJK/IFOUEHHOMY YCTPOWCTBY
function ev3Gyro3:TEv3GyroSensor;
// BOCTYTI K UeTBEPTOMY MOJK/IIOUEHHOMY YCTPONCTBY
function ev3Gyro4:TEv3GyroSensor;

TEv3UltraSensor

rubiroSensors

@DUKCHPOBaHHBIN JOCTYII 10 HOMepY TopTa
// HoMepa TopToB 0T 1 710 4
function ev3Ultra(index:integer): TEv3UltraSensor;
JvuHaMUye KU OCTYTI 110 TIOPSAJKY TTOAK/TIOUEHUS.
// ceBmornM ayisi ev3Ultral
function ev3Ultra:TEv3UltraSensor;
// [OCTYII K TIepBOMY MOJK/II0UEHHOMY yCTPOHCTBY
function ev3Ultral:TEv3UltraSensor;
// [OCTYTI K BTOPOMY IOJJK/TFOUEHHOMY YCTPOUCTBY
function ev3Ultra2: TEv3UltraSensor;
// HOCTYTI K TPeTheMy MOJKITFOUEHHOMY YCTPOUCTBY
function ev3Ultra3:TEv3UltraSensor;
// BOCTYII K 4eTBEPTOMY MOAK/TIOUeHHOMY yCTPONCTBY
function ev3Ultra4:TEv3UltraSensor;

TEv3ColorSensor

rubiroSensors

@®UKCHPOBaHHBIN JOCTYII TI0 HOMepY opTa

// HomMepa TopToB 0T 1 110 4

function ev3Color(index:integer): TEv3ColorSensor;
JvHaMuyeCcKuii ZOCTYII 110 TIOPSAKY TTOAK/TIOUeHHSI.

// mcepgonnm gy ev3Colorl

function ev3Color:TEv3ColorSensor;

// [OCTYII K TIepBOMY MOJK/II0UEHHOMY yCTPONCTBY

function ev3Colorl:TEv3ColorSensor;
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Knacc

Mopynab

@yHKIMH JOCTyMNA K YCTPOHCTBaM

// [OCTYII K BTOPOMY IOJJK/TFOUEHHOMY YCTPOWCTBY
function ev3Color2:TEv3ColorSensor;

// [OCTYTI K TPeTbeMy MOJK/IOUEHHOMY YCTPOWCTBY
function ev3Color3:TEv3ColorSensor;

// HOCTYTI K UeTBEPTOMY TIOAK/TFOUeHHOMY yCTPOMCTBY
function ev3Color4:TEv3ColorSensor;

TEv3TouchSensor

rubiroSensors

@DUKCHPOBaHHBIN JOCTYII 10 HOMepY IopTa
// HoMepa TopToB oT 1 10 4
function ev3Touch(index:integer): TEv3TouchSensor;
JvHaMyyecKuii JOCTYII 110 MIOPSAKY TTOAK/TIOUeHUSI.
// mcepgonum st ev3Touchl
function ev3Touch: TEv3TouchSensor;
// [OCTYII K TIepBOMY MOJK/IIOUEHHOMY yCTPONCTBY
function ev3Touch1:TEv3TouchSensor;
// [OCTYTI K BTOPOMY IO/JJK/TFOUEHHOMY YCTPOWCTBY
function ev3Touch2:TEv3TouchSensor;
// [OCTYTI K TPeTbeMy MOJK/TIOUEHHOMY YCTPOWCTBY
function ev3Touch3:TEv3TouchSensor;
// HOCTYTI K UeTBEPTOMY TIOAK/TIOUeHHOMY yCTPOMCTBY
function ev3Touch4:TEv3TouchSensor;

TNXTTouchSensor

rubiroSensors

OUKCHPOBaHHBIN ZIOCTYTI TI0 HOMePY TopTa
// Homepa TopToB oT 1 10 4
function nxtTouch(index:integer): TNXTTouchSensor;
JvHaMyyeckuii ZOCTYII 110 TIOPSAKY TTOAK/TIOUeHUSI.
// icepaonum Ayt nxtTouchl
function nxtTouch: TNXTTouchSensor;
// HOCTYTI K TIepBOMY TTOAK/TFOUeHHOMY yCTPONCTBY
function nxtTouch1:TNXTTouchSensor;
// BOCTYI K BTOPOMY MOJK/IHOUEHHOMY YCTPOWUCTBY
function nxtTouch2: TNXTTouchSensor;
// [OCTYII K TpeTbeMy MOJK/IIOUEHHOMY YCTPOWCTBY
function nxtTouch3:TNXTTouchSensor;
// [OCTYTI K UeTBEPTOMY TOAK/IIOUeHHOMY yCTPOICTBY
function nxtTouch4:TNXTTouchSensor;

TEv3MediumMotor

rubiroMotors

OUKCUPOBAHHBIN JOCTYTI TI0 HOMepPY TopTa
// Homepa niopToB oT 1(5) 0 4(8)
function ev3MMotor(index:integer): TEv3MediumMotor;
// Homepa nopToB 0T 'A' 1o 'D' umm ot 'outA' fo 'outD’
function ev3MMotor(index:string): TEv3LargeMotor;
JvHaMuyeckuii JOCTYII 110 MIOPSAKY TTOAK/TIOUeHUSI.
// icepgonnMm Ayt ev3MediumMotorl
function ev3MMotor:TEv3MediumMotor;
// [OCTYII K TIepBOMY MOJK/IIOUEHHOMY yCTPONCTBY
function ev3MMotorl:TEv3MediumMotor;
// [OCTYTI K BTOPOMY IOJJK/TFOUEHHOMY YCTPOWCTBY
function ev3MMotor2:TEv3MediumMotor;
// [OCTYTI K TPeTbeMy TMOJKTIOUEHHOMY YCTPOWCTBY
function ev3MMotor3:TEv3MediumMotor;
// HOCTYTI K UeTBEPTOMY TIOAK/TIOUeHHOMY yCTPOMCTBY
function ev3MMotor4:TEv3MediumMotor;

TEv3LargeMotor

rubiroMotors

@DUKCHUPOBaHHBIN JOCTYI 110 HOMepy MopTa
// Homepa miopToB ot 1(5) 10 4(8)
function ev3Motor(index:integer): TEv3LargeMotor;
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Knacc Mopynab DyHKIUM I0CTYIA K YCTPOICTBaM

// Homepa tiopToB 0T 'A' 1o 'D' umm ot 'outA' fo 'outD’

function ev3Motor(index:string): TEv3LargeMotor;
JlMHamMuuecKuit OCTYII 110 NOPSAKY MOJK/IOUeHMUsI.

// nceBponum anis ev3Motorl

function ev3Motor: TEv3LargeMotor;

// [OCTYII K TIepBOMY MOJK/IIOUEHHOMY yCTPOMCTBY

function ev3Motorl:TEv3LargeMotor;

// OCTYT K BTOPOMY MOAK/IFOUEHHOMY YCTPOMCTBY

function ev3Motor2:TEv3LargeMotor;

// [OCTYTI K TPeThbeMy TMOJK/TIOUEHHOMY YCTPOWCTBY

function ev3Motor3:TEv3LargeMotor;

// HOCTYTI K UeTBEPTOMY TIOAK/TIOUeHHOMY yCTPOHCTBY

function ev3Motor4:TEv3LargeMotor;

TEv3Rule rubiroMotors | PUKCUPOBaHHBIM AOCTYT AJIs PY/IEBOTO YIIPABIeHHUs Ha OOJBLINX MOTOPaX 1o
HOMepy IopTa

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

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

// Homepa nopToB 0T 'A' 1o D' unu ot 'outA' #o 'outD’

function ev3Rule(index1,index2:string): TEv3Rule;
[vHaMUUeCKHii OCTYN PY/IeBOTO YIIpaBIeHHUs Ha OOJIBLINX MOTOPax 110
TOPSIAKY MOAK/TIOUeHUs.

function ev3Rule:TEv3Rule;

DUKCUPOBaHHBIN JJOCTYI /151 PYJ/IEBOTO YITPaB/IeHUsI Ha CPeJHUX MOTOpax 1o
HOMepy TopTa

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

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

// Homepa nopToB 0T 'A' 1o D' unu ot 'outA' #o 'outD’

function ev3MRule(index1,index2:string): TEv3Rule;
[lMHamMr4ecKuyit OCTYT Py/IeBOTO yIpaB/ieHHs1 Ha CPeJHAX MOTOpax 110
TIOPSZKY TIOJK/THOUeHMUsI.

function ev3MRule: TEv3Rule;

[TprMep HIKe 1eMOHCTPUPYET HUCTIONb30BaHue (DYHKIMOHAIBHOTO Criocoba JocTyra K oObeKTam
JI71s1 oTipeZiesieHUsi IOPTOB, K KOTOPBIM MOAK/IIOUYEeHbI [iBa JaTurMKa-KHOMKH.

OnpegeneHve MNopToOB ANA ABYX AAaTUMKOB-KHOMOK (sSns8.pp)
3
{$mode objfpc}
uses uev3, rubiroSensors;
begin

ev3init();

if not ev3touch.connected then begin

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

end;

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

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

end;

writeln('Second touchSensor connected, port: ', ev3touch2.port);
end.
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Hekortopsle nprmeps! B Oub/IMoTeKe Tpe/iiaratoTcsi B IByX BapHaHTaX - C KJIACCUUeCKUM U
(yHKLMOHAMBHBIM CrlIocobaMu A0CTyTIa K yCTpoiicTBaM. B riocsieiHeM ciiyuae umsi daiiia
NpOrpaMMsl coZiepXuT cypouke "_1".

BecnepeborHbIN peXXxum padoTbl OGINOTEKN

OTK/IFOUeHHe YCTPOHCTBA MOXKeT OBbITh MpoTecTHpoBaHo MeTozoM Connected /r060ro 00beKTa-
JlaTYrKa U1 00beKTa-MOTOPa, OIHAKO TIPOTPAMMUCT (PaKTUUeCKH He MOXKeT 00paboTaTth
CUTYaIUIo, Korja (usndeckoe oTkmoueHre Bo3HUKIO [TOCJIE mpoBepKu COCTOSTHUSI 00beKTa, HO
1O obparteHust K yCTPOWCTBY.

st pelienyst ykazaHHOU mipo6siembl 6ubmmoTeka Rubirobot mo ymomuanuto paboraet B
Oecriepe0oiTHOM pe)KUMe, TO eCTh TOfIeP>KUBaeT BO3MOKHOCTL Oecriepe6oiiHOM paboThl 0OHLEKTOB
JIATYMKOB ¥ MOTOPOB TIPY KPAaTKOBPEMEHHOM OTK/TFOUeHUN (PU3NUeCKUX YCTPOUCTB C UX
TIOC/IEYFOIIM TePEeTNoAK/IF0UeHHEM K TOMY-Ke TIOpTY. Takasi CUTyalyst Y4aCTO BO3HHMKAET IpU
c/1aboM KOHTaKTe COeAMHUTEeTbHBIX MTPOBO/IOB, KCIUTyaTallii po00Ta B CJIOKHBIX yCIOBHUSIX
(pe3Kue MOBOPOTHI, TePeBOPAYUBaHMUS, TPSICKA) U T. TI.

[Tpu mombITKe 0OpallleHus1 K MeTo[jaM OTK/TIOUeHHBIX 00BeKTOB, KOTOphIe TIOMyYaroT JOCTYI K
YCTPOMCTBY, cuctemMa O/0KupyeT obpaiieHue u nibitaeTcs uev3sysfs.countMaxRefreshFactory pa3s
(o ymomnuaHuto - 10) mepenoAK/IoUUTh OTK/IFOUeHHOe YCTPOMCTBO C UHTEPBAJIOM B
uev3sysfs.errorAttrInterval munmcekysg (o ymosnyanuto - 2000) Mexxy MONbITKaMU U 3BYKOBOU
cUrHanu3aien, peryaupyemoii uev3sysfs.beepError (1o ymomyanuto - true). IIpu ycrienHom
TIeperoK/II0YeHIH TIPOorpaMMa TIPOZ0/DKaeT CBOO paboTy ¢ MecTta 6/10KMpPOBKU. B ciyuae Heyzaun
- Bo3HUKaeT Exception. 3ByKoBasi CUTHa/IM3a1Us TI03BOJISIeT TI0 TOHY OTpe/leIuTh TUTI
OTKJIFOUEHHOT'0 YCTPOMCTBA (ABUraTe/u - BbICOKUM TOH, IaTYUKHU - HU3KUM), U 110 KOJTMYEeCTBY
CUrHaJIOB - HoMmep mopTa (oT 1 /10 4 curHasnoB).

Henocrarkom Takoro mozxo/ia sipjisieTcsi PUKCHpOBaHHe THIIA YCTPOMCTBA HA MOPTY, K KOTOPOMY
OHO OJHAKABI OBLIO MOAK/IIOYEeHO. [[pyriMy C/I0BaMH, TIEPeToAK/IIoueHe K OTHOMY U TOMY-JKe
TIOPTY BO3MOYKHO TOJIBKO /IJIsl YCTPOMCTB OJJHOTO THTIA. B HEKOTOPBIX C/lyuasix 3TO MelllaeT
KOppeKTHOMY (YHKIIMOHMPOBAHMIO IporpaMM. Hampumep, B prMepe portview.pp 6ubmuoTeku
TipeZicTaB/IeHa pean3aliysl aHa/IM3aTopa MOPTOB KOHTPOJiepa. AHamM3aTop /J0/DKeH KOPPeKTHO
paboTark Mpy AUHAMUYe CKUX OTK/TIOUEHHSIX W TIOAK/TFOUeHHSIX TF0OBIX YCTPOMCTB K JIFOOBIM
noptaM. B Gecriepe6oitHOM pexkriMe 3TO HEBO3MOYKHO Peasii30BaTh.

B nipumepe portview.pp ripeJcTaB/ieH alropuT™ OTK/IrOueHUst OecriepeOOMHOTO peykuma:

1. BiokrpoBaHue repenojK/IIoueHnd yCTPONCTB ycTaHoBKoM uev3sysfs.countMaxRefreshFactory
B 3HaueHue 0.

2. 3ak/roueHHe Kofia TIPOrpaMMbl B 00pab0TUMK MCKITIOUMTE/TLHOW CUTYAldH /171s1 OIOKUPOBAHUS
peakiiy Ha obpailjeHe K OTK/TFOUeHHBIM YCTPONCTBaMMU.

3. Ilepuoanueckoe 0OHOB/IEHHE CIHCKA MTOAK/TIOUeHHBIX YCTPOWCTB C MOMOIBI0 (haOprKH
ycrpoiicTe ev3deviceFactory.Refresh(true).

4. Tleproguueckast MpoBepKa 00bEKTOB YCTPOMCTB Ha BalMAHOCTD C romorrbio Connected u
YHUUTOKeHUe HeBa/IUHbIX.

5. [Tepuogrueckas MpoBepKa MOJK/IF0UEHHBIX YCTPOUCTB U CO3[jJaHHe COOTBETCTBYIOLLIMX UM
00BEeKTOB.
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CrouT 006paTuTh BHUMaHHe, UTO TIPU OTK/TFOUeHUH Oecriepe00iHOro peykuMa HeBO3MOXKHO
KOPPEKTHOE UCI0/Ib30BaHe PYHKIMOHAIBLHOTO criocoba ocTyma K 00beKTaM yCTpoicTB. B
CJIeYIOLMX BEPCHSIX OMOMIMOTEKH TUIAHUPYETCs Co3jaHue Oosiee MPOCTOr0 MeXaHU3Ma OTK/TFOUeHHsT
Y BKJTIOUeHUs1 OecriepeOOMHOTO pe)kKMMa, C aBTOMATHUeCKOM MOAIep>XKKOM BCex Criocob0oB Z0CTyma K
obbekTam.

TaiimayTbl GUONNOTEKN

3arnuch ¥ yTeHue 3HaueHU JJaTUMKOB, MOTOPOB, KHOTIOK U 1[BETOUH/JUKAaTOPOB MPOM3BOAUTCS (3a
peIKUM UCK/TFOUeHHeM) C MCIT0/Ib30BaHHeM BUPTYa/ibHBIX (haiinoB B (aiiioBoii cucteme sysfs,
KOTOpbIE, B CBOKO OUepe/ib, 00C/Ty>KUBAIOTCSI ipaliBepaMy COOTBETCTBYIOIIUX YCTPOUCTB. CITUIIIKOM
YyacToe YTeHWe WU 3aliCh B 3TU (aliibl MOXKeT BbI3BaTh HEKOPPEKTHYIO paboTy /paiiBepoB U, Kak
C/IefICTBYE, 3aMe/iieHre PaboThl, OTKa3 B JOCTYIIe K yCTPOMCTBAM WIIH Jla’kKe 3aBUCaHKe
KoHTposiiepa. [ToaTomy B 6ubsioTeKe rpeyCMOTPeHbI OT/le/IbHbIe TaliMayThl Ha UTeHHe
(uev3sysfs.getInterval) u 3amuch gaHHbIX (uev3sysfs.setInterval). [To ymonuaHWI0 OHU paBHBI
cootBeTcTBeHHO 10 1 20 MUITMCEKYH/I, HO MOTYT OBbITh MU3MeHeHbI Kak I7100a/1bHO0, Tak U
WH/IUBUZYa/TbHO /11 KaXX/I0TO Klacca Wik 00beKTa.

[TepBbIM NMPU3HAKOM HEJOCTAaTOUHOCTU MCI0/Ib3yeMbIX TallMayTOB MOXKeT C/Ty>KUTb MPOLeCC
systemd_udevd, KoTopblii HauMHaeT Kcrob30BaTh 6osiee 10% MpolecCOpHOrO BpeMeH! U He
yMeHbIIIaeT CBOO 3arpy’KeHHOCTh 110 OKOHYaHUH PabOTHI MPOTPaMMBI (TIPOBEPSIETCST YTHIUTOU top
B ssh-ceccun). Texymuit Habop TaliMayToB Mo00paH SKCIepUMEeHTaIbHO U B M10aB/ISIOLLEM
OO/BIIMHCTBE C/Iy4yaeB He JO/DKeH JiaBaTh Takoro 3¢dexra. OfHaKo BO3MOXKHBI HEHCC/Iel0BaHHbIe
CUTYyallUH, KOr/ia pa3Mep TaliMayTOB OKa)KeTCsl He[oCTaTOUHbIM. B 3TOM ciydae porpaMMucTy
PEeKOMeH/IyeTCsl HauaThb PelllaTb BO3HUKIIIYIO ITPo01eMy IyTeM HeOOJbIIIOT0 YBeTMYeHuUsT
r1obasnbHOro TaiMayTa Ha 3anuch (uev3sysfs.setInterval) B camom Hauasie porpaMmel, /10 BbI30Ba
¢byHKUMY ev3init.
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icnonb3oBaHUe K/1acCOB U 00 bEeKTOB GUOINOTEeKN
Rubirobot

Knacc TEv3, 00bekT ev3, moaynb uev3

Kracc TEv3 siBnsieTcst 6a30BbIM /17151 BCEX OCTa/IbHBIX K/laccoB 6nbOmMoTeku. Kiacc roaaepkuBaeT
MeXaHU3Mbl O’KU/IaHUsL Pa3MuHbIX coObiThii. C Bepcru 0.2 6ubmroTeky Knacc obecreuriBaet
noziepKKy 7o 10 TaliMepoB Ha 0OBEKT.

O6bekT ev3 knacca TEV3 aBToMaTUUeCKU CO37IaeTCs TIPY MHUI[UA/IN3AI[UM OMOMMOTEeKU BEI30BOM
niporieaypsl ev3init(). B Bepcun 6mbmoTteky 0.1 00beKT ev3 IPUMEeHSJICS TOIBKO B OT/IaZi0UHbIX
esisix. HaunHas ¢ Bepcun 0.2 peKoMeH[yeTcsl IPUMEHSTh IaHHbIHA 00bEKT B CUTYaI[UsIX, KOT/a
HeoOXoZMa To/JiepKKa TaliMepoB, He CBSA3aHHBIX C APYTUMU 00beKTaMu OHO/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

23



Bubnmoreka 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 HCI0/TH30BaHUA TalilMepPOB 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, mogynb
rubiroButtons

Hoctym k kHorikaM EV3 peanu3oBaH uepe3 00bekT ev3buttons kinacca TEv3Buttons. O6bekT
aBTOMAaTHUeCKH CO3JaeTCsl TIPYU MHULIMAMU3aLyy 6UOIMOoTeKH BEI30OBOM TpoLieAyphl ev3init().

Y EV3 umeercs 6 kHonok: UP, DOWN, LEFT, RIGHT, CENTER, BACK.
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Haskarue Ha kHonky CENTER pomnosiHUTe/IBHO TeHepUpyeT TiepeBo/, CTPOKHU. Takum obpaszom,
3aBepIlieHHe BbI30Ba Ipolieayphl readln MoxkHO obecrieunTs He KaBuilieii Enter, a KHOTKO#
CENTER. 3T0 no3Bo/isieT UCTI0b30BaTh eANHBIN CTIOCO0 0)KUIaHUs KakK B ssh-ceccyu, Tak u ripu
3amycKe TIpOrpaMMbI Ha O/I0Ke.

O6bekT ev3buttons Mo3BosisieT:

1) ITonyyare Tekylljee COCTOSIHAE KHOMOK (HaXkaTa WM 0TKara)
2) OxxugaTh BOSHUKHOBEHUS JTF0O0ro cOOBbITHS Ha KHOMKAX

3) OxXuaaTh BOSHUKHOBEHHS 3a/]JaHHBIX COOBITHI Ha KHOIIKAX

Cyl1riecTByeT HeCKOJIBKO CTIOCOOOB Kak WIeHTU(MUKAI[UM KHOTIOK B METO/[aX OXKU/IaHUs, TaK U
UJieHTU(UKALIMA COCTOSIHUSI KHOTIOK, TIPU 3TOM PErMCTP CHMBOJIOB 3HaUeHHs1 He UMeeT:

Wpentrdukaiiyiss KHOTIOK:

Knorika UP, BapuaHTbl uaeHTUGMKamu: 'up','BBepx’,'103",'bup

Kuonka DOWN, BapuaHThI ugeHTUGUKalmu: 'down’,'Buu3','108','bdown’

Kuonka LEFT, BapuanTs! nentudukaimu: 'left','sneso’,'105','bleft'

Kuonka RIGHT, BapuanThl ujeHTuduKauu: right','Bnpaso’,'106', bright'

Knorika CENTER, BapuaHThl ueHTU(pUKaLMuy: 'center’,' 1ieHTp','28','bcenter’

Kuonka BACK, BapuaHTbI HIeHTU(MUKAI[UH: JTFOObIe CTPOKU, PEKOMEH/IYIOTCS C/IeZIYIOIIINeE -

|l

'back’,'cancel’,'na3az','ormena’,'bback’

W penTrduUKaiys COCTOSIHUASI KHOTIOK
Knormnka otxara: 'Het','no','0","
KHorika Ha)kara: 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;

ITpuMepsl UcIo0/1b30BaHusA 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

Ioctymn Kk niBeronHuKatopam EV3 peanu3oBan uepe3 00bekT ev3leds kacca TEv3Leds. O6bekT
aBTOMAaTHUeCKW CO3[aeTCsl TIPY MHULIMAIU3aLyy OUO/IMOTeKH BEI30OBOM TpoLieAyphI ev3init().

EV3 umeeT 4 11BeTOMHAMKATOpA: JI€BbIM KPaCHbBIN, /IEBbIM 3e/1eHbli, TpaBblii KpaCHBIM U MpaBbli
3esieHbId. [Ipy cMellleHUH 1[BeTOB UHUKAaTOPOB OJJHOW CTOPOHBI MOXKHO TIO/TyUaTh pa3/MuHbIe
OTTEeHKH 3e/IeHOT0, KpaCHOTO U OPAHKeBOT'O 1IBETOB.

NHTEeHCHMBHOCTH LIBETa OMpeesisieTcs LeyibiM 3HadeHrueM oT 0 1o 255.

[Tpu 3ammycke mporpamMmmbl aBTOMaTUUeCKU BbI3bIBAETCSI MEeTO/ Start, yCTaHaB/IWBAOLLIMK CBET/IO-
OpaH)KeBbIM LBET Ha L[BeTOUHAUKAaTopax. Vcronb3yeTcs Kak BU3yajibHOe TIOTBEPXKAeHUe CTapTa
TIPOTPAMMBI U YCIeITHOW WHULMAU3auy 6ubmmoteku. [1pu 3aBepiiieHUM BbI3bIBAeTCS METOZ, Stop,
BOCCTaHABJIMBAIOIIUM CTaHAAPTHBIN 3e/IeHbIl LIBeT Ha LIBeTOMHUKATOpax.

MeTozp! push ¥ pop M0O3BOJISIIOT COXPAHATH U BOCCTAaHAB/IMBAThL BCe 3HaUEHUsI LIBETOWH/MKATOPOB
OZiHOBpeMeHHO. /1Jisi 3TOro UCIo/b3yeTCs CTeK, pa3Mep KOTOPOro OrpaHUYeH TOJIbKO JOCTYITHOM
oriepaTUBHOM namsTh0. MeToz blink mcrnonb3yeTt TOT-)Ke CcTek /7151 UMUATALIMA MUTaHUS U
TIpUMeHsIeTCs1, HarpuMep, B MeTojax waitAny 1 waitAll 6a3oBoro knacca TEvV3 (mpumepsr
NIpPUMEHEeHHs - CM. ZJOKyMeHTaluio 1o kiaaccy TEv3Buttons)

[Tpu ycTaHOBKe LiBeTa KaXK/I0ro UHMKAaTopa UCII0/Ib3yeTCsl MOBbIIIeHHbIN TakMayT - 30MC.
[TpakTyKa MoKasblBaeT, UTO NIPY MeHblleM TalimayTe JipaliBep LIBeTOMHAMKATOPa MOXKeT
"3ax71e0HyThCs" OBICTPO TMOCTYTIAOIIMMH JAHHBIMH, UTO TIPUBE/ET K 3aBUCAHUIO KOHTPOJIIEpa.

Omnucanue Ki1acca 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;

ITpuMepsbI 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, Mogynb rubiroScreen

HocTyn K AucIuiero peasu3oBaH yepe3 o0beKT ev3screen kinacca TEv3Screen. O6bekT
aBTOMAaTHUeCKW CO3JjaeTCs TIPY MHULIMAIU3alK OUOIMOTeKH BEI30OBOM TpolieAyphI ev3init().

EV3 nmeer MOHOXPOMHBIN AuCIIIel pasMepoM 178x128 Touek. B peanbHOCTH MOXeT aZjpecoBaTbCs
192x128 Touek, ogHako TOUuku 179-192 Ka)k/10¥ CTPOKU BBIXOZST 3a Tipeiesibl Aucriiesi. [1pu sTom
OHH CYIIIeCTBYIOT, MOTYT OBITh MPH HEOOXOAUMOCTH yCTAHOBJIEHBI U CUMTAHBI.

YepHbIM 1IBETOM Ha AMCIIIee cunuTaeTcs 3HaueHue 0, 6enbiM - 1. Mi3Haua/ibHO AUCTIIeN 3a1uT OesbiM

OBeTOM, HaCTpOﬁKH LBe€Ta KapdH/idllla U KUCTH - YeDHbIE.
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Bb130B (hyHKLIMI pricOBaHUS He IPUBOJUT K HeMe/[/IeHHOMY BBIBOZY Ha AucIlield. PucoBanue
MIPOM3BOJIUTCS B ONlepaTUBHOM MaMSITH, BbIBOJ, Ha AWCIIIEN peann3yeTcsi MeToioM show. 3to
N03BOJIsIeT CO3/aTh 0CTAaTOYHO CJIOXKHBIM PUCYHOK Y OIHUM [leliCTBHEM, C MUHUMa/IbHbIM
MepLiaHeM, [IepeHeCTH ero Ha JAUCILIeN.

TekcT BoiBogUTCA ttf-1prdTom DejaVuSans.ttf, koTopbiii 10/KeH ObITH MTpeABapUTETHEHO
ycraHoBsieH 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;

31



Bubnmoreka RubiRobot, Bepcusi 0.2

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 ucnob3oBaHus 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, o6bekT ev3sound, mogynb rubiroSound

IocTyT K 3BYKOBOW Mo/icCMCTeMe peann3oBaH uepe3 00bekT ev3sound kinacca TEv3Sound. O6bekT
aBTOMAaTHUeCKW CO3[aeTCsl TIPY MHULIMAIU3aLry 6UOIMOTeKH BEI30OBOM TpoLieAyphl ev3init().

MeTo/pl K/Tacca OCyILeCTB/ISIeT BHEIITHUI BbI30B C/IeAYIOIINX KOHCO/IBHBIX linux-yTH/IUT: amixer
(ycTaHoBKa rpoMKocTH), beep (rofjaua 3ByKOBbIX CUTHAJIOB), play (o3ByuriBaHue WAV-daiina),
espeak (cuHTe3atop peur). Takum 0Opa3oM, CyIIeCcTByeT 3 THIla 3BYKOBBIX TIPOLIECCOB,
oripefiesisieMbix WaeHTUuKaropamu 'beep', 'play’ u 'speak’.

Bubnroreka HacTpavBaeT CUHTE3aTOp peuyr Ha MCII0/b30BaHUe PYCCKOTO S3bIKa. DTO 03HAUaeT,
Cpe/iy TIPOYero, UTo UMC/IUTe/bHbIe OyAyT MPOU3HOCUTBLCS TI0 PYCCKHU, AaXkKe eC/IU HaXOASTCs
BHYTPH aHITIMHACKOTO TeKCTa. Vcriosnb3ys JONoMHUTe bHBIN C/I0Baph C caiita pa3paboTumka espeak,
MOYKHO 3HAUUTE/bHO Y/IYUIIKUTh POM3HOILIeHHe PyCCKOTo TeKcTa. JIjisi 3Toro ciiefiyeT 3arpy3uTh
apxwuB http://espeak.sourceforge.net/data/ru_dict-48.zip, pa3apXx1BUpOBaTh HaXOJALIMICS B HEM
(aiin ru_dict-48 u ckomMpoBaTh €ro Ha KOHTPOoJIIep, 3aMeHsisi ai /usr/lib/arm-linux-
gnueabi/espeak-data/ru_dict.

3arnyckK Kak/Ioro 3ByKOBOT'O TIpOLiecca peaau3yeTcs Napasiie/ibHO OCHOBHOW NporpaMMe 1
rapaJiyie/ibHO IPyTMM THIIaM 3BYKOBBIX MPOLeCcCOB. Takoe moBefieHre MOXKHO U3MEHUTh C
TIOMOLI[bI0 MeTo/la Wait, KOTOphIN OJIOKUPYeT MPOrpaMMy B O>KHZAHWU 3aBepIlieHHs 3aJaHHOTO TUTIa
(TUMOB) 3BYKOBOT'O MpoLiecca.

3BYKOBBI€ MPOLIeCChI PA3HBIX THIOB He B3aUMO/IEMCTBYIOT MKy COOOMH, UTO, C yueTom
TrapasieIbHOCTU UX PabOThI, MIO3BOJISIET BO3HUKATh CUTYALUsIM, KOT/la pa3Hble THIbI TPOLeCCOB
OyzlyT 03By4YeHbI He B TOM TOpPSsifike, KOTOPOM 3aIlyCKauch. Harmpumep, rocsiefoBaTebHbIN 3aImycK
pecypcoeMKoro espeak 1 BBICOKOCKOPOCTHOTO beep 6e3 0)k1JjaHus1 3aBepIlieHHs TIPOLIeCCOB, CKOpee
BCEro MpHYBeJieT CHauvasia K mofiaye 3ByKOBOTO CMTHAJa, a 3aTeM - K 03ByUMBaHUIO TEKCTa
CUHTEe3aTOPOM peuM.

3anyck 3ByKOBOI'O MpoLiecca [0 3aBepliieHusl Jpyroro 3ByKOBOIO MpoLjecca TaKoro-ke TUIla
TIpUBeZIeT MO0 K OXKM/JAaHHIO 3aBepIlIeHus Mpeabliaylero mporecca (Metof setWaitBeforeStart(),
WCTIOJIb3YeTCsI TI0 YMOJTYaHHI0), TMO0 K TIPEePhIBAHUIO TIPeBbIAYIIero mpoiecca (MeTog
setStopBeforeStart()), mocsie yero OyieT por3Be/ieH CTapT HOBOT'O 3BYKOBOTO TpoLiecca.

Ecnu mporpamma 3aBepIivT CBOO paboTy /10 OKOHYaHHsI PabOTHI 3BYKOBBIX MPOLIECCOB, TO OHU BCE
OyZyT NPUHYANUTETHHO OCTaHOB/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;

IIpuMepsbI UCI0/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 Teky1rieli Bepcruu 6UOIMOTEKH TTO/IeP>KUBaeTcs fiBa Lego-MoTopa - O0JBIION U CpeHUH.
OTMrumsi MeX/1y MOTOPaMH - B MOIITHOCTH U CKOPOCTH BpailjeHus. CpefHUi MOTOp Gostee
CKOPOCTHOM, HO MeHee MOIIHBIH, ueM Oo/bIIoN. /st cpeiHero MOTopa MCIOMb3yeTCsT K/lace
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TEv3MediumMotor, 1151 6osbiioro - knacc TEv3LargeMotor. Ob6a K1acca opoKAeHbl OT
6asoBoro TEv3TachoMotor, KOTOpEIH NpefiaraeT Cyieyoliye BO3MOKHOCTH:

1. 3anyck moTopa.

2. 3amycK MOTOpa C OCTaHOBKOM I10 UCTeUeHUH BpeMeHH, T10 JJOCTHXKeHUI0 KoJInyecTBa 000pOTOB
WJTA TPajly CoB.

3. ITopmep>kka peBepca C MOMOLbI0 YCTaHOBKH OTPULIATe/TbHOM CKOPOCTH.

4. Tlepen 3aryCKOM U TIPH 3aITyCKe 3aJlaHre CKOPOCTH M OJHOTO U3 TPeX CIIocOO0B OCTaHOBKH.

5. OcraHOBKa MOTOpa OJJHUM U3 TPeX CII0COO0B OCTAaHOBKHU.

6. OXuaHve 0CTaHOBKU MOTOpa.

7. TlonyueHue 3aJJaHHOM U TeKyIllell CKOPOCTH, TIO3ULIMK MOTOPA, Crioco0a 0CTaHOBKHU.

[Tpu co3mannu 06HEKTOB-MOTOPOB MOYKHO YKa3bIBaTh HOMep TopTa. [IefCTBUTE/NbHBI CIe/IyIOIIHe
3HaveHUs (PerucTp CUMBOJIOB 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';

Ecnm nopt He yKa3bIBaeTcsi, TO 00beKT-MOTOP MPUCOeANHSIETCs K OyvpKaiiieMy (cyieBa-Harpaso, OT
A p0 D) MUHMMaLHO Harpy>kKeHHOMY TIOPTY, Ha KOTOPOM TO/IK/TFOUeH MOTOP COOTBETCTBYHOILIEr0
turna. [Tog Harpy3Ko#i 1opTa MOHMUMAeTCsI KOJIMUeCTBO MPUCOeJMHEHHBIX K MOPTy 00beKToB. B
TeKyllel Bepcur OUOMOTEKH He UMeeT CMbIC/Ia HarpyskKaTb ToOpT Oosiee ueM OfHUM OOBEKTOM.

Omnucanue 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 MOTOpP BMAOTb A0 AOCTUXeEHWS abCoMoTHON no3unuuu
(aCUMHXPOHHLII BLI3OB) .
BO3MOXHble nmapameTpbl - CKOPOCTb M CNoco6 OCTaHOBKMU
3
function RunToAbsPos(pos:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunToAbsPos(pos:variant; sp:variant):TEv3TachoMotor;
function RunToAbsPos(pos:variant):TEv3TachoMotor;

{
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3anyckaeT MOTOP Ha KO/IMYECTBO MWIIMCEKYH (ACWHXPOHHLIA Bbi30B) .
BO3MOXHble nmapameTpbl - CKOPOCTb M CNoc06 OCTaHOBKMU
3
function RunTime(ms:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunTime(ms:variant; sp:variant):TEv3TachoMotor;
function RunTime(ms:variant):TEv3TachoMotor;

{

3anyckaeT MOTOP Ha KOAMYECTBO rpagycoB (ACUHXPOHHLIA BbLI3OB) .
BO3MOXHble napameTpbl - CKOPOCTb M CNocob6 OCTaHOBKU
}
function RunDeg(deg:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunDeg(deg:variant; sp:variant):TEv3TachoMotor;
function RunDeg(deg:variant):TEv3TachoMotor;

{

3anyckaeT MOTOP Ha KO/MYEeCcTBO 060pPOTOB (@CUHXPOHHLIA BbLI3OB).
BO3MOXHble napameTpbl - CKOPOCTb M cnocob 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 ucmo/b30BaHusa MoTopos EV3

{

JeMoHCcTpauua 3anycka U OCTaHOBKMU

6onbwKMx moTopoB (motl.pp)

Npn 3anycke ¢ 6510ka BMecTO KnaBuwu Enter
MOXHO HaxumaTb KHONKy CENTER

TpeboBaHus:

[JBa 60/bwWUX MOTOpa, JEBLIA MOAK/MOUYEH K
NOpPTY C MEHbWMM HOMEPOM, Mpasbli - K MOPTY
C 60/blWXM HOMEPOM.

3

{$mode objfpc}
uses uev3, rubiroMotors;
var M1,M2:TEv3LargeMotor;

begin

ev3init();

//
M1:
//
M1.
//

NMogkI4YeHne K NepBOMy MOTOPY
=TEv3LargeMotor.create();

3anycK Ha MaKCuMasbHOW CKOpPOCTHU

Run(1600);

eANHCTBEHHAs BO3MOXHOCTb OCTaHOBMTb MOTOp - enter

readln;
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// OCTaHOBKa C TOPMOXEHMWEeM
M1.stop(saBrake);
readln;

// TogKn4yeHne KO BTOPOMY MOTOpPY
M2:=TEv3LargeMotor.create();

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

// MOXHO OCTaHOBMUTb MOTOpP 4O 3aBepleHus BpalweHus
readln;

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

readln;

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

writeln ('Motors stopped');

readln;
end.

PyneBoe ynpaBneHune, moaysnb rubiroMotors

Knacc TEv3Rule vcrionb3yeTcs 151 cCo34aHusi py/1eBOro yrpaB/eHus Ha ByX MOTOpax 1
rpejijlaraeT cjiefyrolye BO3MOKHOCTU:

1. TToamepskka AByX OOJBIINX WU IBYX CPEJHUX MOTODOB.

2. 3aryCK MOTOPOB C yKa3aHKeM HarlpaB/IeHUs BV KeHHS.

3. 3arnycK MOTOPOB C yKa3aHWeM HarpaB/ieHUsl IBU)KEHUSI U C 0CTaHOBKOM M0 UCTEUEeHUU BPeMEeHHU.
4. BrokupyroLui 3arycK MOTOPOB C YKa3aHHWeM HarlpaB/ieHus JBKEHUS U O)KHUJaHUeM OCTaHOBKHU
TI0 ZIOCTH)KEHUIO KOJTMUeCTBa 000POTOB WK TPalyCOB.

5. [Togmeprxkka peBepca.

6. [lepes 3amyCKOM U TIpY 3aITyCKe: 3a/laHue CKOPOCTH U OJHOTO U3 TPeX Crioco00B OCTaHOBKHU.

7. O)XulaHue 0CTaHOBKHA MOTOPOB.

8. [TosyueHue 3alaHHOM U TEKYIIlel CKOPOCTH, CTIOCOOA OCTaHOBKHU.

I[Tpu co3maHny 00BEKTA-PY/IEBOTO YIIPaB/IeHUsI MOKHO YKa3bIBaTb HOMepa MOPTOB /ISl JIEBOTO U
TIPaBOro OOJIBIIMX MOTOPOB (MAEHTHU(hUKAIMS TOPTOB - CM. BbIllie). EC/ii MOpThI He yKa3bIBaTh,
OyAyT 3a/IeMCTBOBAHbI /[Ba TIEPBLIX CBOOOAHBIX OO/BIIINX MOTOpA.

Onucanue Kiacca TEv3Rule
TEv3Rule=class(TEv3)

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

// co3pgaHune pyneBOro ynpas/eHWs Ha MOTopax YKa3aHHOro kKnacca
constructor create(LPort,RPort:variant; MotorClass:TEv3TachoMotorClass);

// co3pjaHune py/neBOro ynpaB/ieHWs Ha 607bWMX MOTOpax
constructor create(LPort,RPort:variant);

// co3fjaHue pyneBOoro ynpas/eHWs Ha MOTopax yKa3aHHOro knacca
constructor create(MotorClass:TEv3TachoMotorClass);

40



Bubnmoreka RubiRobot, Bepcusi 0.2

// co3faHue pyneBoro ynpas/jieHUs Ha 60/bWwnx MOTopax
constructor create();

destructor destroy;override;

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

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

function howStop:variant;

{
YcTaHaBnAuBaeT CKOPOCTb BpaleHuss oT -100% go 100% (cm.TEv3TachoMotor)
3
function setSpeed(sp:variant):TEv3Rule;
{
Bo3BpauaeT yCTaHOBJ/IEHHY0 paHee CKOPOCTb BpalueHua oT -100 go 100
(cm.TEv3TachoMotor)
}

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

{

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

function SpeedLeft:variant;

{

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

function SpeedRight:variant;

Bo3BpallaeT YCTAHOB/IEHHYI0 paHee CKOPOCTb BpalleHus Ans eBoro Koneca

Bo3BpalaeT ycTaHOB/MEHHYI0 paHee CKOPOCTb BpaleHusa Ana npaBoro kKoneca

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

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

{

3anyckaeT o6a moTopa (aCUMHXpPOHHLIA BbI3oB) (cm.TEv3TachoMotor)
direct - HanpaBneHue OBUXEHUS
Mpumepsl NoBefeHUs PyneBoro ynpasfieHUA MNpPuU NONOXUTENbHOW CKOPOCTMU
N 3HayeHus direct:

100 - nMoBOpPOT BMNpaBO BOKPYr ocwu,

-100 - NoBOPOT B/IEBO BOKPYr ocwu,

50 - noBOpPOT BMNpPaBO BOKPYr NpaBoro kKoseca,

-50 - NOBOPOT B/IEBO BOKpPYIr /1€BOro Kosneca
3
function Run(direct:variant; sp:variant; sa:variant):TEv3Rule;
function Run(direct:variant; sp:variant):TEv3Rule;
function Run(direct:variant):TEv3Rule;

{

3anyckaeT MOTOpPbl Ha KO/IMYECTBO MWAINCEKYHA (aCUMHXPOHHbLIA BbI3OB) .
BO3MOXHble MapaMeTpbl - CKOPOCTb W CNoco6 OCTaHOBKMU
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¥

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

sa:variant):TEv3Rule;

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

{

3anyckaeT MOTOPbl Ha KO/IMYECTBO rpagycos
BOo3MOXHble napamMeTpbl - CKOPOCTb U cnocob6

}

(BIOKUPYWLWIA BLIZOB) .
OCTaHOBKM

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/IMYECTBO 060pOTOB
BO3MOXHble MapaMeTpbl - CKOPOCTb M CMNOCO06

3

function RunTurnWait(direct:variant; turn:

sa:variant):TEv3Rule;

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

end;

(BNIOKUPYWWWIA BLIZOB) .
OCTaHOBKM

variant; sp:variant;

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

IIpuiMepsbI UCI0/IH30BaHUA PYyJ/IeBOro yripaB/ieHus Ha 0a3e moropoB EV3

{

[BMXeHWe MO NUHUKM 40 NepeKkpecTKa
C nomouwbk ABYX faTyukoB cBeTa (mot2.pp)

TpeboBaHus:

[JBa 60/bwWUX MOTOpa, JEBLIA MOAK/MOYEH K
NOpPTY C MEHbWMM HOMEPOM, Mpasbli - K MNOPTY
C 60/blWXM HOMEPOM.

[Ba gaTt4ymka cBeTa, NeBbliA MOAKYEH K
NOpTY C MEHbWMM HOMEPOM, MNpasbli - K MNOPTY
C 60/bWUM HOMEPOM.

3

{$mode objfpc}

uses uev3,rubiroMotors, rubiroSensors;
var

L,R:TEv3ColorSensor;

Rule:TEv3Rule;

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

maxSpeed - MakCcumasbHO pa3BuUBaemMast CKOPOCTb
minSpeed - MUHMMa/lbHasi CKOPOCTb

koef - Ko3pdnumeHT nosopoTa, OT O (NOBOPOT OTCYTCBYET)

ho 1 (KpaliHe pe3Kuili NoBOPOT)

borderBreak - rpaHuua 4epHoOro, BbIXOA4 W3 Mpoueaypbl
npu Ccymme 3HayeHui faT4yuKoB, MeHblieli borderBreak

(BbIXO4 MO NEpeKpecTKy)
borderAcc - rpaHuua TOYHOCTU, [ABUXEHME MNPAMO
3Ha4yeHUn JaTyMKOB MeHblWeM borderAcc

42

npyu pasnnynm



Bubnmoreka RubiRobot, Bepcusi 0.2

}

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

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

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

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

Aatuunkm Lego EV3, moaynb rubiroSensors

B Tekyirieii Bepcuu 6UOIMOTEKU TTO/|IeP>KUBAETCsI BeCh Habop faTurkoB Lego-EV3

TEv3InfraSensor Nudpakpachsiii gatuvk (kop 45509). [To3BonsieT ornpefiesiiTb pacCTOSTHUE /10
nipensTcTBUs (A0 ripuMepHo 70 cM), HaripaB/ieHUe U PacCTOsTHUE /10 Masika
(xox 45508), Habop Ha)kaThIX KHOTOK Ha Masike. Oriepaliiy Ha Masike
TIPOBOASITCS C YUeTOM BbIODAaHHOTO KaHasla CBSI3H.

TEv3GyroSensor I'ipockonmmueckuii gatuvk (koz 45505). [To3BomsieT onpefenuTb CKOPOCTh U
Harpae/ieHUe TMPU IBUKEHUU B TOPU30HTA/IbHOM MJIOCKOCTH, CKOPOCTb U
yToJ1 HaKJIOHa.

TEv3UltraSensor YnbTpasBykoBou gaTurk (Kop 45504). [To3BonsieT onpefensiTb pacCTOSTHUE
J10 TIPENSTCTBUS B MIWITUMETPax, CAaHTUMETPax, MeTpax; OIleHHBaTh
Ha/IM4Ke IIyMOB OT JIPYTUX [JaTUMKOB; TI0O/Ty4aTh JaHHbIe Cpasy, 1100
OKM/IaTh U3MEeHUBITIerocst 3HaueHus. [1ITaTHO Mo/iep)KUBaeT peXKUM
TIOCTOSTHHOTO HETPePhIBHOTO OTpe/ie/IeHUs pacCTOsTHUSL. DKCTiepUMeHTa bHO
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TEv3InfraSensor Nudpakpachsiii gatuvk (kop 45509). [To3BossieT orpefiesisiTb pacCTOSTHUE /10
npenarcTsys (4o npuMepHo 70 €M), HarpaB/ieHUe U pacCTOsTHUE 10 Masika
(xom 45508), Habop Ha)kaTbIX KHOTMOK Ha Masike. Oriepaljii Ha Masike
TIPOBOZAATCS C YU€TOM BBIOPAaHHOTO KaHasla CBSI3M.

TIO/IZIeP>)KMBaeT PEXKKMM OJHOPA30BOT0 OTIpe/iesieH s pacCTOsTHUS (He
PEKOMEH/YeTCs K MCIT0/Tb30BaHHIO)

TEv3ColorSensor | [JaTuuk 1jBeta/cBeta (koz 45506). [Toagep>KUBaeT peyKUMbI OTipefieieHUst

1|BeTa, ornpeiesieHus1 coctapssitoiux 1jseta (RGB), onpeziesieHust ypoBHsi

OTpakKeHHOTO CBeTa U Orpe/ie/ieHrs 0CBellleHHOCTU. [1o3BonsieT mosmyyars
JlaHHbIe Cpa3y, MO0 0)KUAATH U3MEHUBIIIEroCs 3HaUeHUsT

TEv3TouchSensor | Jatuvk kacanus (kog 45507). [1o3BosisieT onpefie/iuTh TeKylljee COCTOsIHUe
KHOITKH, TI03BOJ/ISIET OXKU/]aTh HA)KaTHsl, OT)KaTUS U I]e/TuKa.

TNXTTouchSensor |Jatuvk kacanus (kog 9843). ITo3BosisieT ornpeie/IUTh TeKylillee COCTOsTHUE
KHOIIKH, [103BOJIsSIeT O)KU/JaTh HaXKaTHsl, OTKaTUs U Lije/T4Ka.

I[Tpu co3naHny 00bEKTOB-JATUYMKOB MOXKHO YKa3bIBaTb HOMEP TOpTa. JlelCTBUTE/TbHBI C/IeIyIOIIINe
3HaueHus (DerucTp CUMBOJIOB HEBA)KEH)

s nopra 1: 1,'1,'inl';

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

s riopra 3: 3,'3','in3';

s nopra 4: 4,'4','ind’;

Ecnu nopt He yKa3bIBaeTcsi, TO 00beKT-aTurK pUCoeUHSeTCs K O/mpKaiiiiieMy (c/ieBa-Harpago,
oT 1 10 4) MMHMMAa/bHO Harpy>keHHOMY TOPTY, Ha KOTOPOM MOAK/II0UYEH JaTUMK COOTBETCTBYIOLLIEr0
tumna. [1og Harpy3Koii opra MOHMUMAeTC sl KOJIMUeCTBO MPUCOeJMHEHHBIX K MOPTy 00beKToB. B
TeKylel Bepcuu OMOIMOTEKN He UMeeT CMBIC/Ia Harpy»kaTh MOpT Oosiee yeM OIHUM 0OBEKTOM.

Knacc TEv3InfraSensor, moaynb rubiroSensors

Ocob6eHHOCTBIO PabOThI MH(PPAKPaCHOTO JaTUMKa SIBJISIeTCSl ero TeCHOe B3auMOJEeNCTBHe C
vH(pakpacHbIM MasikoM. [1pu 3ToM, TIOC/Ie KaXK/I0r0 MepeK/IroueHusl Ha HOBBIM pPeXXUM, JaTuuK
TpeOyeT perHUIMATM3aLMU Masika. B pe3ysibTare npakTHUueCcKyd HeBO3MOKHO MPOrPaMMHUPOBATh
JIaTYMK CO CMellleHrneM pe>kuMoB, HarpuMep - OTHOBPEMEHHO nonyyate u 06pabaTbiBaTh

1) paccTosiHMe U HarpaB/ieHue 10 MasKa,

2) HabOpbI KHOTIOK Ha Masike
Krnacc TEv3InfraSensor He 3ampeirjaeT repek/iroueHre peXXUMOB, OZJHAKO CPeZICTBAMU JaTuhKa
TIPOKOHTPO/IMPOBAaTh TEXHUUECKOe COCTOSIHKE Masika HeBO3MOXKHO. [103ToMy, TIpU OTCYTCTBUU
peurHHULMaIn3al|Y, AaTurK OyZieT Bo3BpalljaTh HeKOPPEeKTHbIe pe3y/ibTaThl (HalpruMep - HeBepHO
OTipe/ie/isiTh pacCTOsSIHUE /10 Masika).
Takum 06pa3oM, OCHOBHOW peKOMeHal|el TI0 MPOrpaMMHUPOBAaHUIO MH(PPAKPAaCHOTO JaTurKa
seisietcst MUHVUMUM3N3ALIA OJHOBPEMEHHOI'O NCITOJIB3OBAHWS cneayroiuyx
HabOpOB MeTO/IOB

1) len

2) direct,distance

3) anybuttons, buttons
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Omucanue Kiaacca TEv3InfraSensor u BcrioMorare/ibHbBIX THIIOB IaHHBIX
{

BCE [OMYyCTMMble KOMOGMHaUMM KHOMOK MHPpPaKpacHOro maska,
Ana 60NbWMHCTBA M3 HUX B Ha3BaHWW yKa3biBaeTcsA UBET U
MEeCTOMNoN0oXeHNe

R - red, KpacHasa KHoOMka

B - blue, cuHASA KHorMka

U - up, BepxHAA KHoMNKa

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

}

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

{

MHOXEeCTBO, KOTOpPOe MOXeT coAepxaTb
nobble KoOMOMHauMM KHoMokK irRU, irRD, irBU wmn irBD

TEv3IRButtons=set of TEV3IRButton;

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

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

{

HanpaBfeHne Ao Masika, OT -25 (cneBa) Ao +25 (cnpasa)
KaHan - ot 1 go 4
}
function direct(const channel:variant):variant;
function direct(const channel:variant; out dir:variant):TEv3InfraSensor;

{

paccTtoaHue [0 masgka B %, A0 2 METPOB
KaHan - ot 1 po 4

function distance(const channel:variant):variant;
function distance(const channel:variant; out dist:variant):TEv3InfraSensor;

{

HaxaTble Ha Masike KHOMKW, MpW MCMNOMb30BaHUM MNepBOro KaHana;
nobble KoMOMHaUMM KHoOMokK irRU, irRD, irBU wmn irBD

}

function anyButtons():TEv3IRButtons;

function anyButtons(out butt:TEv3IRButtons):TEv3InfraSensor;

{

HaxaTble Ha Maske KHOMKW, MNpu MUCMNosb3oBaHWM KaHana oT 1 fo 4;
BO3BpawaeT ¢akKT HaxaTuUs OAHON KHOMKWU WUAU KOMOMHALUM [BYX KHOMOK.
MOXeT aHanu3upoBaTbCA KakK 3HadeHue Tuna TEvV3IRButton,

nmbo Kak uenoe 3HadeHue M3 gunanasoHa oT 0 go 11
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¥

function buttons(const channel:variant):variant;

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

end;

IIpumepsl ucnob30BaHusA MH(ppakpacHoro AaTyuka EV3

{

JeMmoHcTpauusa paboThl MHOpaKpacHOro gaTyumka M Maska
"Po6oT Ha noBogke" (sns5.pp)

TpeboBaHus:
[JBa 60nblLMX MOTOpa, JEBLIA MOAK/MOUYEH K
NOpTY C MEHblMM HOMEPOM, MNpasbli - K MOPTY
C 60/bWUM HOMEPOM.
WHPpaKpacHbIi faTumk, MOAK/YEH K /I060MY MOpPTY.
WHOpaKkpacHbin Massk Ha nepBOM KaHane.
3
{$mode objfpc}
uses uev3, rubiroSensors, rubiroMotors;
var
Infra:TEv3InfraSensor;
rule:TEv3Rule;
i,d:integer;
begin
ev3Init();
infra:=TEv3InfraSensor.create();
Rule:=TEv3Rule.create();
while true do begin
i:=infra.distance(1);
d:=infra.direct(1);
writeln(i,"' ',d);
if (i<30)or(i=100)or(i<@) then rule.stop
else rule.run(d*4,10+i/2);
end;
end.

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

TpeboBaHus:
ABa 60NnblMX MOTOpPa, JEeBbI NOAK/MOYEH K
NOpPTY C MEHbWMM HOMEPOM, Mpasbli - K MOPTY
C 60/blWXM HOMEPOM.
WHOpaKpacHbIi gaTymMK, MNOAKAKYEH K wbomy nopTy.
WHdpaKpacHbIi Massk Ha NepBOM KaHane.
}
{$mode objfpc}
uses uev3, rubiroSensors, rubiroMotors, rubiroButtons;
var
Infra:TEv3InfraSensor;
LM, RM:TEv3LargeMotor;
s:TEvV3IRButtons;
begin
ev3Init();
infra:=TEv3InfraSensor.create();
LM:=TEv3LargeMotor.create();
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RM:=TEv3LargeMotor.create();

while true do begin
if ev3buttons.back then break;
s:=infra.anybuttons;
if [irRU,irRD]*s=[] then RM.stop.setSpeed(0);
if [irBU,irBD]*s=[] then LM.stop.setSpeed(0);
if irRU in s then RM.Run(RM.Speed+1);
if irRD in s then RM.Run(RM.Speed-1);
if irBU in s then LM.Run(LM.Speed+1);
if irBD in s then LM.Run(LM.Speed-1);

end;

end.

Knacc TEv3GyroSensor, Moaysb rubiroSensors

Vicnionb30BaHMe aTYMKa-TUPOCKOTIa BO3MOYKHO TOJTBKO TIPU €T0 MOJK/IFOUeHUH WK KanuOpOBKe B
MOMEHT, KOT/la pOOOT HaXOUTCS B COCTOSIHUY TIOKOs. B MPOTMBHOM C/yuae ZlaHHBIE ATUMK OyJeT
BO3BpalllaTh HEKOPPEKTHBIE JJaHHbIE.

Onucanue knacca TEv3GyroSensor

TEv3GyroSensor=class(TEv3Sensor)

constructor create(port:variant);

constructor create();

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

function calibrate:TEv3GyroSensor;

// yron nosopoTa B rpagycax

function angle:variant;

function angle(out ang:variant):TEv3GyroSensor;

// CKOpOCTb MnoBOpoOTa

function speed:variant;

function speed(out sp:variant):TEv3GyroSensor;

// yron HakjaoHa B rpagycax

function tiltAngle:variant;

function tiltAngle(out ang:variant):TEv3GyroSensor;

// CKOpPOCTb HaK/OHa

function tiltSpeed:variant;

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

IIpumepsl HCI0/1b30BaHUA JaTuuKa-rupockona EV3
{

JeMOHCTpauusa gaTtymka rumpockona (sns4.pp)

Mpu cTapTe nporpammsl po60T AO/MKEH HAXOAUTbLCHA B COCTOSHWUKU TOKOSA .
KannbpoBKoW gaTuuka rupockona ¢ukcupyeTcs nepBoHayanbHOe
HanpaBneHue poboTa.

Ecnn HanpaBneHne pob6oTa U3MEHSeTcs (Hanpumep - PYYHbIM MepeMeleHnem
B Apyroe nosfioxeHue), TO BbxAaB 5-CeKyHAHWUIA

UHTepBan, pobOT N/aBHO BO3BpaWaeTCsas B UCXOLHOE MNOJSIOXEeHUe

C MOMOWbK BpaWeHWs BOKPYF CBOEWN OCwu.

TpeboBaHus:

[lBa 6onbwnx MOTOpa, NeBbA MOAK/IOYEH K
nopTy C MEHbW/WM HOMEPOM, MpaBbli - K MOpPTY
Cc 60/1bWUM HOMEPOM.

JaTunkK rupockona, NOAK/OYEH K 0b6OMy MOPTY.
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}
{$mode objfpc}
uses sysutils,dateutils, uev3,uev3Devices, rubiroSensors,rubiroMotors, math;
var Rule:TEv3Rule;
gyr:TEv3GyroSensor;
dt:TDhateTime;
angle:integer;
begin
ev3Init();
Rule:=Tev3Rule.create();
gyr:=TEv3GyroSensor.create();
gyr.calibrate;
dt:=now();
while true do begin
angle:=gyr.angle;
if (angle>-10)and(angle<10) then begin
Rule.Stop();
dt:=now();
end else begin
if MilliSecondsBetween(now(),dt)<5000 then continue;
Rule.Run(-100*sign(angle), 10+sqrt(abs(angle)));
end;
end;
end.

Knacc TEv3UItraSensor, moaynb rubiroSensors

Onucanue Kiaacca TEv3UltraSensor

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

BknwvaeT (1/true) wnm oTknwyaeT (0/false) pexum oxugaHus
HOBOIrO paccTOsiHUA. B 3TOM pexume MNosyvyeHue paccTOsHMA [0
npensTcTBua 6GMOKUPYeT nporpammy A0 TeX Mop, MoKa OHO He
U3MEHMTCSA MO CPaBHEHUA C MNpeapaywum 3amepom.

}

function waitMode(yes:variant):TEv3UltraSensor;

{

BknyaeT (1/true) wnm oTknw4yaeT (0/false) pexvm eaAUHUYHOrO
UTeHUda, C MHTepBas/iIoOM 3anpocoB He MeHee 300ms. [losie3eH npu
Ha/IMYMU HECKOSIbKUX [aTYMKOB BO M36exaHue rnomex. B Tekyuwei
Bepcun 6ubamnotekn HE PEKOMEHAYETCSl K MCNONb30BaHUK MO MpUYuHe
HecTabunbHOW paboThl ApariBepa

¥

function singleMode(yes:variant):TEv3UltraSensor;

// onpepeneHne nNomex, BO3BpawaeT WCTUHY, €CNu psAAOM APYroi Mewawwuin ceHcop
function noise:variant;

function noise(out yesnoise:variant):TEv3UltraSensor;

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

// paccTosiHMe A0 MNpensTCTBUSA B CaHTUMeTpax
function lenCM:variant;
function lenCM(out len:variant):TEv3UltraSensor;

// paccTosHMe [0 NpensaTCcTBUA B MeTpax

function lenM:variant;

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

ITpuMepsI UCI10/1b30BaHUA Y/IBTPa3BYKOBOI0 JaT4yuKa paccrossHusa EV3
{

JeMmoHcTpauusa paboThl YyNbTPa3BYKOBOIro gaTyuMka paccTosHua (sns7.pp)
"PO6OT-nyTewecTBEHHUK"

TpeboBaHus:
[JBa 60/bwUX MOTOpa, JEBLIA MOAK/MOYEH K
NOpPTY C MEHbWMM HOMEPOM, Mpasbli - K MNOPTY
C 60/bWXM HOMEPOM.
YNbTpa3BYKOBOW AaTUUK pacCTOSIHMA, MNOAK/MOUYEH K /1060MYy MOPTY.
}
{$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, mogynb rubiroSensors

Omnucanue kKiacca 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;

ITpuMepsl UCII0/1L30BaHUA AAaTUMKa 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, moaynb rubiroSensors

Onucanue Kiacca TEv3TouchSensor

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

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

// OxmaaHne HaxaTus KHOMKWU
function waitPress:TEv3TouchSensor;

// OXxugaHue OTNYCKaHUA KHOMKMK
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function waitRelease:TEv3TouchSensor;

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

ITpuMepsbI UCI10/1b30BaHUA AAaTUMKA-KHONIKYU EV3
{

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

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

Knacc TNXTTouchSensor, Mmogynb rubiroSensors

Onucanue kiaacca TNXTTouchSensor

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

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

// OxmaaHne HaxaTua KHOMKWU
function waitPress:TNXTTouchSensor;

// OxujaHue OTMNYCKaHUS KHOMKWU
function waitRelease:TNXTTouchSensor;

// OxugaHue wenyka KHOMKWK

function waitClick:TNXTTouchSensor;
end;
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