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BBeaeHue

Bubnuoreka rpefHa3HaueHa Jijisl yripaBieHust pobotamu Ha 6a3e koHTposuiepa Lego EV3 (B
nansHeniem - EV3), cogep>kut Habop K/1acCcoB U 00BEKTOB AIJIs I0CTYTIa KO BCEM MO/ICUCTEMaM
EV3. B cocraB 6ubmoTeku Bxogasat 6osee 15 mopyseid, 6oee 20 eMOHCTPAIIMOHHBIX IPUMEPOB
pa3HoOM CTemneHU C/I0KHOCTH, fokymeHTauus, (aiinel COPYING.LESSER u
COPYING.LESSER.EN c Tekctom nuueH3un LGPLvV3 Ha pycCKOM 1 aHIVIMKCKOM $13bIKax, (aisibl
README u VERSION.

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

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

[Ipyrue cpencTea pa3paboTKU MPe/TonaratoT UCIOIb30BaHHe CTOPOHHMX TIPOIIMBOK W/WMH TaKUX
13bIKOB MporpammupoBanus Kak C, C++, Java, Python u HekoTopbIX fpyrux. B To->xe Bpems, B P®
47151 00yueHus MPOrpaMMHUPOBAHHIO B OOJBIIMHCTBE IIKOJT UCIIOMb3YHOTCS pa3Hble UajeKThI S3bIKa
niporpammupoBanusi Pascal (Delphi, Pascal ABC, FreePascal u T. 11.). [lo HacTosiljero BpeMeHu He
CYIL[eCTBOBAJIO Cpe/iCTB pa3paboTky Ha si3bike Pascal g EV3, uto 3aTpyaHsio mpuMeHeHre
IIKOJIbHUKAMU T0JyUYeHHBIX Ha YPOKaxX MH(OPMATHKU 3HAHUW ¥ YMEHUH /1J11 TPOrpaMMUPOBaHus
pobOTOTEXHUYECKHUX CHUCTEM.

B T0->xe BpeMsi, aKTHBHO pa3BUBAIOILMICS TPOEKT ev3dev Mo3BossieT OCYILeCTBIATh 3arpy3Ky Ha
EV3 oneparmonHon cuctems! Linux Debian Jessie, B penio3urapusix KOTOpoi UMeeTCst KOMITUJISITOP
FreePascal, uto jaeT BO3MOXXHOCTb CO3/jaHus 3PPEKTUBHOTO MHCTPYMeHTapusl AJis
nporpaMMmupoBaHusi po6otoB EV3 ¢ ncrnonb3oBaHUEM 3TOTO s3bIKa.

Pa3pabotka 6ubmoreku RubiRobot Hauanack B aripesie 2017, mepBbie pabourie peliieHust
TIPUXO/IATCS Ha KOHel Masi - Hauasio utoHsi 2017 roza. B Hauane nekabpst 2017 roga Ha caiite
http://rubirobot.ru/ 6si71a ony6/IMKOBaHa TiepBasi MyO/IMuHast Bepcust OMO/IMOTEKH M0/ TULIeH3HeH
LGPLv3.


http://rubirobot.ru/
mailto:xdsl@list.ru
http://www.ev3dev.org/
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OCOOGEeHHOCTU OUONNOTEKM

1. IIporpammupoBath poOOTa C MOMOIL[BI0 OMOIMOTEKH MOXXHO HerocpecTBeHHO Ha EV3, B ssh-
CeccHy, C UCTOIb30BaHUeM JTF000T0 TEKCTOBOTO peflakTopa (Harpumep - peJjakTopa ¢aiioBoro
meHemkepa Midnight Commander) u kommnuisaTopa freepascal. Takum 06pa3om, Ha XOCTOBOM
KOMTIBIOTEPEe U3 [IOTIOJTHUTETbHOTO TTPOTPaMMHOT0 00ecrieueHUst TIOTPeOyeTCst yCTaHOBUTD TOJTBKO
ssh-kuent. B mobom auctpubytree OC Linux ssh-kKaveHT ycTaHOB/EH 10 ymomuaHHto, Ayist OC
Windows pekomeHyeTcs Ucrosnb3oBath putty (http:/www.putty.org/). Hejocratkom Takoro
TI0JX0/ja SIB/ISIeTCSI HEBBICOKAsA CKOPOCTh KOMITMJ/IALMH, OT 5 CeKyH/, [i/Isl IPOCTEUILINX [TPOrPaMM,
70 1 MUHYTBI /11 IPOTPaMM C UCTIO/Ib30BaHHWEM BCEX BO3MOXKHOCTel ouborekd. Ha ckopocThb
3amycka ¥ (yHKLIMOHHMPOBaHUs MPOrpaMM CIocod pa3paboTKu He B/IHsET.

2. Ecin Ha x0CTOBOM KOMITbROTEpe Hcronb3yercss OC Linux, pekoMeHyeTcsi IPUMEHSTh
KPOCCKOMITU/ISILIVIO TIPY MporpaMMupoBaHuy EV3. 3To pe3ko MOBBICUT CKOPOCTh pa3paboTKu U
CHM3UT Harpy3Ky Ha EV3. [lokymeHTal[1I0 110 HaCTPOIKe XOCTOBOro KoMIbioTepa Ha 6aze OC
Linux zJ1g UCI0/Ib30BaHUsl KPOCCKOMITWIALIMY TUIAHUPYETCs BK/IFOUUTE B C/Ie/IYIOLLYIO BepCHUI0
OubmMoTeKH.

3. B 6uboTeke puMeHsieTcst TUM Variant fij1st 60/IbIITMHCTBA TTapaMeTPoB Tporieayp, GyHKIMH 1
METOZIOB KJ/IaCCOB, UTO TO3BOJIsIET 0 pa3HOMY (POPMUPOBATh U UHTEPIIPETUPOBATh JIaHHBIE.
OOBIYHO 3TO CTPOKH M UKC/IA Pa3HbIX TUIOB. JlOMOSHUTE/IEHO, 00s13aTeTbHbIN K TIOK/TFOUeHHIO
MoJy/b uev3 cofepxuT 286 mepeMeHHbIX TUMa Variant, c UMeHamHu a, a0, al..a9, b, b0, b1..h9, ... z,
z0, z1..z9. D10 T03BO/IsIET OLICTPO CO3/1aBaTh MPOTPAMMBbI, He OTBJIEKasiCh Ha 00bsIB/IEHHE
riepeMeHHbIX. VICK/TIOUeHUsT COCTaBJISIOT 00BEKThI TIOAK/IF0YaeMbIX YCTPOUCTB (JaTYMKH U MOTOPBI),
KOTOpBIE B 00513aTe/IbHOM TOPSIJIKE C/IeyeT OOBbSAB/SATD, T. K. TUM Variant HECOBMECTHM C
00BLEeKTHBIM THIIOM.

4. BoMbIIMHCTBO METO/[OB K/IACCOB B KayeCTBe pe3y/ibTaTa BO3BpalljaeT CChIIKY Ha TEKYILHi 00beKT.
OTO M03BOJIsIeT OCYIIeCTB/ISTh I10C/Ie[J0BaTe/bHBIN BBI30B METOZI0B 00beKTa 6e3 IoBTOPHOTO

yKa3aHusi obbekra. Hampumep:
var LM: TEv3LargeMotor,
begin
ev3init();
LM:=TEv3LargeMotor.Create,

LM.setReverse(true).run(100) .wait();
end.
5. 3anuck ¥ uTeHUe 3HaYeHUM [JaTUMKOB, MOTOPOB, KHOTIOK U L{BETOUH/JUKAaTOPOB MPOU3BOAUTCS (3a
peIKUM UCK/TFoUeHHeM) C UCTI0/Ib30BaHUeM BUPTYalbHBIX (haiioB B (paiioBoii cucteme sysfs,
KOTOpbIE, B CBOKO Ouepefib, 00C/Ty>KUBAIOTCS ipaliBepaMi COOTBETCTBYIOIUX YCTPOUCTB. CITUIIIKOM
YyacToe UTeHWe WM 3aITUCh B 3TH (hali/ibl MOXKET BbI3BaTh HEKOPPEKTHYIO pabOTy /paiiBepPOB M, Kak
CJie/ICTBUE, 3aMe/iyieHre pPaboThl, OTKa3 B IOCTYTIe K YCTPOWCTBAM WU Jla’ke 3aBUCAHKE
KoHTposiiepa. [ToaToMy B 6Mb/IHMOTEKe MPeyCMOTPEHBI OT/Ie/TbHbIE TaliMayThl HA UTEHHE
(uev3sysfs.getInterval) u 3anuch gaHHbIX (uev3sysfs.setInterval). [To ymonuaHH0 OHU paBHBI

cooTBeTCTBeHHO 10 1 20 MU/UTMCEKYH/I, HO MOTYT ObITh U3MeHeHbI KaK I7100aibHO, TaK U
WH/IMBUZYaIbHO JJIsT KaXX/[0T0 Kacca Wiv oobekTa. [171s ofaBsitoniero 60apIIMHCTBA CUTYaLAi


http://www.putty.org/
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TaliMayT Ha YTeHHe [J0CTaTOYeH, OHAaKO TaliMayT Ha 3allMCh B HEKOTOPBIX C/IyvasxX NpUZeTcs
YBEJINYUTb.

[TepBbIM NTPU3HAKOM HE/JOCTAaTOUHOCTU HCII0/Ib3yeMbIX TaliMayTOB MOXKET CJTY>KUTb TIPOLeCC
systemd_udevd, KoTOpbIii HAUMHaET UCTOMb30BaTh Oosee 10% MpoliecCOPHOTO BpeMeHU U He
YMEHBIIIaeT CBOIO 3arPYKeHHOCTh 110 OKOHUAaHWK PabOThI TIPOTPaMMBI (TIPOBEPSIETCS YTHTUTOM top
B ssh-ceccun).

[opoXHaa KapTa No pasBUTUIO UHPACTPYKTYpPbI
ounonunotekn Rubirobot

1. Ha ocHoBe fokyMeHTauuu ev3dev pa3paboTarhk PyCCKOSI3bIUHYHO JOKYMEHTAL[|IO TI0

TIOATOTOBKe SD-KapThl, UHCTA/IISILIUM, TTOJK/TFOUeHH0, 06HOBIeHHt0 [10, moycTaHOBKe

TpeOyeMbIX TTaKeToB, PyCU(PUKALIWH.

[ToAroToBUTHL TOKYMEHTALIMIO TI0 pa3paboTke mporpamm Ha EV3 B SSH-ceccuu

[ToAroTOBUTE JOKYMEHTALUIO 110 KPOCCKOMITUISLIVN.

4. ToTOBUTH U MepUorUeCKU TyOIMKOBaTh 00pa3 SD-KapThel ¢ HeobxoaumMbiM [10 st
WCTI0/Th30BaHMs 61O/MoTekH rubirobot v apxvB OMOIMOTEK A1J11 KPOCCKOMITHIISALIAN

W

[opoXHasa KapTa N0 pasBUTUIO KOJA ONONNOTEKN
Rubirobot

Mopynsb rubiroSound:

1. BO03MOXXHOCTh reHepalyu ayauo-hainaios
2. CospgaHyve oyepey 3ByKOBBIX 3alIpOCOB
3. Ilogmep>kka MyJIbTUS3BIYHOCTH

Mopynsb rubiroScreen:

1. ¥YmeHbleHue 3aBucUMOCTH OT fcl-image ripu coxpaHeHUU HeM3MeHHOU HHTep(eiicHO!
YacTH.

2. Tlopmepskka HeCKOJBLKUX MIPUGTOB, BO3MOKHOCTh YKa3bIBaTh UX MECTOIIO/IOXKEHHE B
(haiiyioBoi cucTeme.

Mopaynu rubiroMotors u rubiroSensors:

1. KoppekTtrpoBka dhopmysbl ToBopoTa U criocoba ocraHoBku B TEv3Rule aist

MaKCHMaJIbHOTO COOTBETCTBHSI ITPOrpaMMHOMY obecrieueHuto Lego.

[Topmep>kka py/aeBoro yrnpaB/ieHUs [ CpeIHUX MOTOPOB.

Peanuzaiusi pexxuma oxxujanusi (waitMode) /st nHGpaKpacHOTO JlaTurKa.

4. OnpejeneHue CBOWCTB-TIEPEMEHHBIX /I/i1 MOTOPOB M [IaTUMKOB, UX CO3/JaHHUEe B MOMEHT
nepBoro obpalreHusi, aBTOMaTUUeCKOe YHUUTOXKEHHE TP OTKJ/TFOUEHUH U TI0 OKOHUAHWU
riporpaMMel. Llenb: yripocTyuTh obpailjeHre K AaTIYMKaM-MOTopaMm, 0e3 o0bsIB/IeHNs
TiepeMeHHBIX U SIBHOTO CO3/1aHus 00beKToB. Harpumep - gyro u gyrol - riepBblit
TIOJK/TFOUE€HHBIN TMPOCKOII, gyro2 - BTOPOi U T.A.; gyro[1] - rMpockon Ha nepBoM MOpTY,
gyro[2] - rupockom Ha BTOPOM TIOPTY U T. [.; rule u rulel - pysieBoe yripaB/ieHre Ha MepBbIX
JIBYX MOTOpax, rule? - Ha moceAyOIMX ABYX MOTOpax, rule[1,4] - pyneBoe yrnpaBieHue Ha
TIepBOM U UeTBEePTOM MOTOpAaX U T. .

W
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OOGHapy)XeHHble oWwunoKn B oudnuorteke Rubirobot

Mopynu uev3Devices, uev3sysfs

YHUUTO)XeHHe OTK/TFoUMBLINXCS ycTporcTB B uev3Devices. TEv3DeviceFactory.Refresh Bxoaut B
TIPOTUBOpeUle C PeXKUMOM OKHIaHHs TIOBTOPHOTO noAkmoueHus B uev3sysfs. TEv3Data. [Tpu
OTKa3e OT YHUUTOXKeHUs] CTAHOBUTCSI HEBO3MOXKHBIM MOAK/IFOUeHUe YCTPOUCTBA IPYroro TUra K
VICII0/Ib30BaHHOMY paHee 1nopTy. LlyruBaHr.

Mopyab uev3Screen
Cruu KucTy QyHKLMOHMPYIOT HEKOPPeKTHO Npu nepexozie Ha freepascal Bepcuu 3.0.2
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Moagynun 6nénuoTtekn

Mopynu 6ub1MoTeKr MOXKHO YC/IOBHO pa3/ie/iuTh Ha 3 4acTu:
1. Ba3oBbIii Moayab uev3. JItobas mporpamMma, UCTIOIb3YoIas OUOIMOTEKY, TO/DKHA MOAK/TIOUUTD
KaK MUHMMYM MOJYJ/Ib UeV3 U IePBbIM /IeHCTBHEM BbI3BaTh (DYHKI[UFO MHUL[MATA3ALUN OUOIMOTEeKH

ev3init(). be3 3Toro obpairjeHre K 6ubIHOTEKe OyJeT 3aBepIaThCs OLTMOKOM.

2. Moayu noaaep XKy 6 ocHoBHBIX nmoacucrem EV3.

Mopaynb OmnucaHue
rubiroScreen O6pabotka aucries EV3
rubiroSound O6pabotka aynvo-cucrembl EV3
rubiroL.eds O6paboTka 11BeToBOM UHgUKaru EV3
rubiroButtons O6paboTka kHOTOK EV3
rubiroMotors O6paboTka apuratesneit EV3
rubiroSensors O6paborka gaTunkoB EV3

3. Bcriomorare/ibHbIe MOAY/IH

Mopyib Onucanue
uev3devices HuskoypoBHeBasi o/iiep>KKa MoJK/TF0YaeMbIX YCTPOMCTB.
uev3sysfs Hu3koypoBHEBOe uTeHHe-3anuch JaHHBIX 71 sysfs-daitnion
uev3fb, uev3freetype, HuskoypoBHeBasi Tofiep>KKa JUCTiies
uev3ftfont, uev3dimage
uev3const, uev3func, uev3utf8 |O6iieynorpebuTe/bHbIE KOHCTAHThI, TIepeMeHHbIe, (QYHKI[UH

KpaTtkoe onncaHue KnaccoB 1 00 bEKTOB OMOGINOTEKN

buboTeka rpeocTassieT /i1 POrPaMMHCTY HabOp K/IaCCOB M HECKOJIbKO MPe/I0Npe/[eIeHHBIX
00BEeKTOB.

MpeaonpeneneHHble 06 BLEKTI

[TpenornpesiesieHHbIe 06BHEKTHI CO3/IAlOTCS BBI30BOM TpoLieAyphl ev3init() U3 Moay/s uev3.

O0bekT Knacc Mopyib Kparkoe onucanue

ev3 TEv3 uev3 MosKeT MCI0JIb30BaThCs [/151 OXKUJaHUSI BOSHUKHOBEHUSI
coObITHI Ha ApyTUX oObekTax. [IpuMeHsIeTCs pefko.
Heo6x0aUMOCTE B CO3IaHUH APYTHX SK3EMIISIDOB
OTCYTCTBYET.

ev3buttons TEv3Buttons rubiroButtons | O6ecneunBaet 06paboTKy KkHonok EV3. Mcnonb3yeTcs
noBceMecTHO. Heo6XoMMOCTb B CO3[aHHUM [JPYTHX
9K3eMI/IIPOB OTCYTCTBYeT.

ev3leds TEv3Leds rubiroLeds Ob6ecrieuriBaet 06paboOTKy 1BeTOMHAMKaIMK EV3,
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O0BeKT

Kinacc

Mopaynab Kparkoe onucanue

HUcnone3yetcs noBcemecTHo. Heo6xoAuMOCTb B CO37jaHUN
JPYTHX 3K3eMII/ISIPOB OTCYTCTBYeT.

ev3screen

TEv3Screen

rubiroScreen | Ob6ecrnieurBaeT 06paboTKy avcriess EV3 B rpaduueckom
pexxume. Vcrons3yercs moBceMectHo. Heo6xoAMMOCTE B

CO3dHWHX ADYTUX 3K3E€MILIAPDOB OTCYTCTBYET.

ev3sound

TEv3Sound

rubiroSound | O6ecneurBaet nogaepxKy ayguo EV3. Ucnonb3yercs
moBceMecTHO. HeobXoAMMOCTD B CO3[jaHUM APYTUX

9K3eMI/IIPOB OTCYTCTBYET.

ev3DeviceFactory

TEv3DeviceFactory

uev3devices |®Pabpuka ycrpoiictB. ObecreurBaeT HHALUATH3ALHIO
YCTPOWCTB U XPaHUT HA0OOP MOAK/IFOUEHHBIX YCTPOUCTB.
ABTOMaTHYeCKM OOHOB/ISETCS: TIPH TIOTIBITKE
VHULIAA/TN3UPOBATh HOBOE YCTPOMCTBO, IPU TIOTIBITKE
oOpalrieHUs K OTK/IIOUEHHOMY YCTpOMcTBY. B nociesnem
CJTyyae OCYIIeCTBIIsSIeT HeCKOJIBKO TIOTBITOK OOHOBIIEHUSI CO
3BYKOBOM U LIBETOBOM WHAWKAIMell. AKTUBHO HUCTIOb3yeTCs
[J1s1 BHyTPEHHUX 1iesiell, HeoOX0MMOCTb JOCTyIa K 0ObeKTy

V3BHE BO3HUKaeT KpaiiHe PeJIKo.

OOGBEeKTHI MOIK/TFOUaeMbIX YCTPONUCTB (MOTOPOB U /IaTUMKOB) /IOJDKHBI CO3/1aBaThCs U
WHUI[UATU3UPOBATHCS IPOrPAMMHUCTOM CaMOCTOSITE/TBHO, /1T HUX OTCYTCTBYIOT
TipeZioTipeziesieHHbIe OOBEKTHI.

Knaccbl noaknioyaeMbIX YCTPOWCTB

Kinacc

Mopynb

Kparkoe onucanue

TEv3InfraSensor

rubiroSensors

Nudpakpacubiii garunk (koz 45509). [1o3BosisieT oripeiesisiTh pacCTOSIHUE [0
npensATcTByd (A0 npuMepHo 70 cM), HarpaB/ieHHe U pacCTOsIHUE [10 Masika (KOZ,
45508), Habop HaXKAThIX KHOMOK Ha Masike. Orepaiuu Ha Masike MPOBOASATCS C
yueToM BBIOPAHHOTO KaHajia CBSI3H.

TEv3GyroSensor

rubiroSensors

I'mpockonuueckuit fatunk (kof 45505). TTo3BosisieT onpefenuTs CKOPOCTb U
HaripaBJ/ieHHe TpY ABWKEHUH B TOPU30HTA/IbHOM TJIOCKOCTU, CKOPOCTb U YTOJT
HakJ/IOHa.

TEv3UltraSensor

rubiroSensors

YneTpasByKoBO# JaTuMK (kog 45504). [To3BossieT onpeienaTe pacCTOSHUE [10
TIPeNSITCTBYSL B MAJIJIMMETPaX, CAHTUMeTpax, MeTpax; OL[eHWBaTh Halmuure
IIYMOB OT /IDYTHX /IaTYMKOB; TIOJTyUaTh JAHHBIE CPa3y, MO0 0XKUZAThH
W3MeHUBILEerocs: 3HaueHus1. [IITaTHO MoAep)KUBaeT PeXXHUM ITOCTOSTHHOTO
HeITpephIBHOTO OIIpeZie/ieHrs PAaCCTOsIHUSL. DKCIIepUMeHTabHO N0fepKHUBaeT
PEXXHUM OFIHOPA30BOr'0 OIpe/ie/ieHHsl pacCTOsSHUS (He peKOMeHAYyeTcs K
WICTIOTb30BaHUIO)

TEv3ColorSensor

rubiroSensors

[Hatuvk uBeta/cBeta (kog, 45506). [Toanep>kvBaeT peXKUMbI OTipeZiesieHust

L|BeTa, orpe/esieHus cocTas/stomux eeta (RGB), onpesenenus yposHs
OTPaKEHHOTO CBeTa Y OIpeZie/ieHNsI OCBelljeHHOCTU. [103BosisieT rosyuarhb
[AHHBIE Cpa3y, MO0 OXKUJATh U3MEHHUBLIEr0Cs 3HAUEHUSI

TEv3TouchSensor

rubiroSensors

Hatunk kacanus (ko 45507). I1o3BosisieT onpesieNMTh TeKylllee COCTOsTHUE
KHOTIKH, TI03BOJISIET OXKUAJATh HaXKaTHsl, OT)KaTHs U II]eTUKa.

TEv3MediumMotor

rubiroMotors

Cpennuii Motop (kog 45503). [To3BosisieT 3amycKaTb MOTOP C OCTaHOBKOU IO
WCTEeUEeHUH BPEMEHH, TI0 [JOCTHXKEHHIO KOJIMueCcTBa 000POTOB MK TPajlycoB, a
TaKke Oe3 orpaHuueHunii. JlaeT BO3MOXXHOCTE peBepca. Ilepes 3amyckoM 1 ipu
3aIyCKe TI03BOJISIET YKa3aTh CKOPOCTb M OIUH U3 TPeX CII0cOO0B OCTaHOBKH, a
TaK>Xe B M00O0H MOMEHT BpeMeHH TMOTyUUThb 3TH JjaHHbIe. [To3BosisieT
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Knacc Mopynab Kparkoe onmucanue
OTpe/ie/IUTh TeKYI[YI0 CKOPOCTh U MO3ULIMIO, >KJaTh OCTaHOBKUA MOTOpA.
TEv3LargeMotor rubiroMotors | Bosbiioit Motop (koz 45502). Bo3M0)KHOCTH 9KBUBa/IeHTHBI CpeiHEMY
MOTOPY.
TEv3Rule rubiroMotors | PyneBoe ympasieHue. [103B0/sI€T UCIIOH30BaTh OJ[HOBPEMEHHO Tapy

6osbIIMX MOTOPOB. IT03BOJISIET 3aMyCKaTh MOTOPBI C OXKU/IaHHEM OCTaHOBKH
TIO 110 AOCTHKEeHUIO KojMvecTBa 060poToB Uiy rpajycoB. [To3BosisieT
3aIyCcKaTh MOTOPLI 0e3 0)KUJAHUS C OCTAHOBKOM 110 MCTeUeHNH BpeMeHH. [laet
BO3MOKHOCTb peBepca. Ilepe/; 3amycKoM U IpU 3arycKe M03BOJIsieT YKasaThb
CKOPOCTb U OZJH U3 TPeX CrIocOO0B OCTaHOBKH, a TaKKe B 000K MOMEHT
BpeMeHH TOJIyUMTh 3TH JaHHble. I103BosIsieT onpesesTh TeKyIy0 CKOPOCTh U
TIO3ULIUIO, >K/aTh OCTAaHOBKH MOTODOB.
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OnucaHue yacTo NCNoJ/ib3yeMbIX K/1aCCOB U O00BbEKTOB

Knacc TEv3Buttons, 06beKkT ev3buttons, moaysnb
rubiroButtons

Hoctyn K kHorKam EV3 peanu3oBaH uepe3 00bekT ev3buttons kiacca TEv3Buttons. O6bekT
aBTOMAaTHUECKU CO3JaeTCsl TIPU UHULIMAIU3alMK OUOIMOTEKU BBI30OBOM MpolieAyphl ev3init().

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

Haxkatrie Ha kHOnKy CENTER fo110/THUTETBHO TeHepUpYeT TepeBo CTPOKU. TakuM 00pa3om,
3aBepIlieHre BbI30Ba Mporieaypsl readln MokHO obecrieunTs He Kapuiieii Enter, a KHOMKOH
CENTER. 3T0 no3Bo/isSieT UCIO/Ib30BaTh €IMHBIN CII0CO0 OXKU/IaHUS KaK B ssh-ceccuw, Tak ¥ rpu
3aITyCKe IMPOrpaMMbl Ha OJ10Ke.

OOBeKT ev3buttons 1mo3BoJiseT:

1) Monyuars TeKyliee COCTOSTHUE KHOTIOK (HaXkaTa WJ/Id OT>KaTa)
2) O)kuiaTh BOSHUKHOBEHHSI TF000r0 COOBITHS Ha KHOITKAX

3) OkuiaTh BOSHUKHOBEHHSI 3a/IaHHBIX COOBITHI Ha KHOTIKAaX

CylijecTByeT HECKOTTBLKO CTTIOCOO0B KaK MeHTHU(HKALIMK KHOTIOK B MeTO/laX OXKUJaHUs, TaK U
UZieHTU(UKALIMU COCTOSIHUSI KHOTIOK, TIPU 3TOM PETrMCTP CHMBOJIOB 3HAUeHHsI He UMeeT:

Wpentudukaiiyist KHOTIOK:

Kunonka UP, BapuaHTh! ueHTU(UKaLyu: 'up',' BBepx’,'103','bup’

Knornka DOWN, BapuaHThl uaeHTUMKaumu: 'down’,'Bau3','108','bdown’

Kuonka LEFT, Bapuants! ugentudukanuu: 'left','sneso’,'105','bleft’

Kuonka RIGHT, BapuanTs! uaentudukaumu: right','Brnpaso’,'106','bright'

Kuonka CENTER, BapuanThl uzeHTudukanuu: 'center’,'eHtp’,' 28','bcenter’

Kuornka BACK, BapuaHThI UileHTU(hHKALIMN: TF00ble CTPOKH, PEKOMEHYIOTCS C/IeIyIOIIHe -

|l

'back’,'cancel’,'na3aza’,'ormena’,'bback’

W penTtudukaiiysi COCTOSIHHSL KHOTIOK
Knormnka otkara: 'Het','no','0","
KHorika Hakara: Bce 0CTa/ibHble BapUAHThI

Onucanue kiaacca TEv3Buttons

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

{

XoeT HaxaTua unm oTrnyckKaHue KHOMKW. KHoMKa kogupyeTcsa cobbiTuem Buga
'14:0', "Ha3aj:HeT' (oTnyckaHue knaBuwu Back), '108:1', 'Down:NO'

(HaxaTve knaBuwm Down) M T.M., PErucTp CUMBOSIOB HEBAXEH.

timeout - mMakcumanbHbi TaimayT, Bo3BpawaeT false npu Bbixoge no TanmayTy

}

10
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end;

function waitEvent(event:string; timeout:dword=high(dword)):boolean;
override;

{

6/10KMPOBAHHO X4EeT HaxaTus WAM OTNyCKaHua KnasBuwu

B Button Bo3BpawaeT KnaBuwy - OAHY M3 KOHCTaHT bBACK, bCENTER, bUP,
bLEFT, DRIGHT wnu bDOWN

B Press Bo3BpawaeT true, ecnu 6b10 HaxaTue

}

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

{

X4aTb HaxaTus-oTnycKaHusa Habopa KHOMOK

3aBeplieHne - nNpu BO3HUKHOBeHUM BCEX cobbiTuii M3 nepegaHHOro maccuBa
Kaxas KHoMkKa B MaccuBe KoaupyeTcs CTpokoi (cm.WaitEvent)

npouecce OXmagaHma CONPOBOXAAaeTCHA MUraHWeM LUBeTOUHAUKaLUW

b

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

{

X4aTb HaxaTusa-oTNycKaHWst Habopa KHOMOK

3aBepleHne - npu BO3HMKHOBEHUM JIOBOI0 cobbiTna M3 nepegaHHOro mMaccuea
Kaxgas KHOMKa B MaccuBe KoaupyeTcsi cTpokoi (cm.WaitEvent)

npouecce oXuaaHuss COMPOBOXAAeTCSH MUraHWEM LBeTOWHAUKaLUu

¥

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

// BO3BpawaeT COCTOSAHME KHOMKWM BACK, true - npu HaxaTuu
property Back:variant read getBack;

// BO3BpawaeT COCTOsAHMe KHonku CENTER, true - npm HaxaTtumu
property Center:variant read getCenter;

// BO3BpaWaeT COCTOsIHME KHOMKM UP, true - npu HaxaTuu
property Up:variant read getUp;

// BO3BpalaeT COCTOSIHME KHOMKM LEFT, true - npu HaxaTuu
property Left:variant read getLeft;

// BO3BpawaeT COCTOSiHME KHOMKM RIGHT, true - npu HaxaTuu
property Right:variant read getRight;

// BO3BpawaeT COCTOSsHME KHOMKM DOWN, true - npu HaxaTuu
property Down:variant read getDown;

ITIpumepsl ucnoib30BaHusa KHONOK EV3

BbiBOA4 Ha 3KpaH Haxumaemblx KHonok EV3 (btnl.pp):

3
{$mode objfpc}
uses uev3,rubiroButtons;

ev3init();

while not ev3buttons.back do begin
if ev3buttons.up then writeln('UP');
if ev3buttons.down then writeln('DOWN');
if ev3buttons.left then writeln('LEFT');

11
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if ev3buttons.right then writeln('RIGHT');
if ev3buttons.center then writeln('CENTER');
end;
end.

{

Bnokupywowee oxugaHue M BbiBO4 Ha 3KpaH
HaxmMmaeMbiX/0TnyckKaemelx KHOMOK EV3 (btn2.pp)

}
{$mode objfpc}
uses uev3,rubiroButtons;
var button, press:variant;
begin
ev3init();
while true do begin
ev3buttons.wait(button,press);
case button of
bback:writeln('BACK:',press);
bcenter:writeln('CENTER:', press);
bleft:writeln('LEFT:', press);
bright:writeln('RIGHT:', press);
bup:writeln('UP: ', press);
bdown:writeln('DOWN: ', press);
else writeln('ERROR!");
end;
if (button=bback)and(not press) then break;
end;
end.

{

Bnokupywwee oxugaHue pasfiMyHbIX KOMOBUHaLWi
HaxaTusa/oTnycKaHusa KHonok LEFT u RIGHT (btn3.pp)

}

{$mode objfpc}

uses uev3, rubiroButtons;

begin

ev3init();

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

end.

Knacc TEv3Leds, 06beKT ev3leds, mogynb rubiroLeds

Hoctyn Kk niBeTouHAMKaropaM EV3 pean3oBan uepe3 06nekT ev3leds knacca TEv3Leds. O6bekT
aBTOMAaTHUECKU CO3JaeTCsl TIPU MHULIMAMU3alK OMOIMOTeKH BBI30OBOM MpolieAyphl ev3init().

EV3 nmeer 4 1jeTovHMKATOPA: JIEBBIM KPAaCHBIW, JIeBbIN 3e/1eHbIM, IPaBbIi KPaCHBIM U IIPaBbIv
3esieHbId. [Ipy cMelleHHH 1{BeTOB UHAUKATOPOB OJHOW CTOPOHBI MOXKHO T0/TyYaTh pa3/MyuHbIe

OTTE€HKHM 3€/IEHOT'0, KPdCHOI'O U OPaH>XeBOI'0O IIBETOB.

VHTeHCHBHOCTS LiBeTa OrpefenseTcs LeybiM 3HaueHueM ot 0 go 255.

12
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[1pu 3arnycke mporpamMmbl aBTOMaThueCKH BbI3bIBAeTCsI MeTO/] start, yCTaHaB/IMBAIOILANA CBET/IO-
OpaH’KeBbIM L[BeT Ha [JBeTOMHAMKATOpax. Vcronb3yeTcs Kak BU3yajibHOe NOATBEPXKAeHUe CTapTa
TIPOrpaMMBbI U yCTIeLTHOW UHUIMaM3aluu 6ubmmoreku. [1pu 3aBepiiieHUH BbI3bIBAETCS METOJ Stop,
BOCCTaHAaBJ/IMBAIOLMM CTAaHAAPTHBIN 3e/1eHbll LIBeT Ha LIBeTOMHUKATOpax.

MeTtozp! push 1 pop N03BOJISIOT COXPAHATh U BOCCTaHAB/IMBATh BCe 3HAUEHUS LIBeTOUH/MKATOPOB
OZIHOBPeMeHHO. []/1 3TOro UCIo/b3yeTcs CTeK, pa3Mep KOTOPOro OrpaHUYeH TOJIBKO [0CTYITHOW
orepaTMBHOM NamMATb0. MeToz blink ncrnonb3yet TOoT-)Ke CTeK /151 UMATALM MUTaHUS U
TIpUMeHsieTCs1, HarpuMep, B MeTofjax waitAny 1 waitAll 6a3zoBoro knacca TEv3 (npumepsl
IIPUMEHEeHHs - CM. JJOKyMeHTaluo 1o kiaaccy TEv3Buttons)

ITpu ycTaHOBKe LiBeTa KaXK0r0 UHMKATOPa UCII0/Ib3YeTCsl MOBBIIIeHHbIM TakuMayT - 30MC.
[TpakTUKa MOKa3bIBaeT, UTO [PU MeHbLIEM TaliMayTe JipaliBep LIBeTOMH/AUKATOpa MOXeT
"3ax71e0HyThCs" OBICTPO TIOCTYTIAOIIMMY JAHHBIMH, UTO TIPHBE/ET K 3aBUCAHUIO KOHTPOJIIEPA.

Omnucanue Kiaacca TEv3Leds

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

//3anycKaeTcs npu cTapTe, cO34aeT CBET/I0-OpaHXeBblii LBET
function start:TEv3Leds;

// 3anyckaeTcs NO 3aBepleHuMn, BBOCTAHaBMMBAET WTaHbIA 3e/1eHbli
function stop:TEv3Leds;

// coxpaHaeT TeKywue uBeTa B namMATuM (Ha BepuwnHe cTeka)
function push:TEv3Leds;

// BBOCTaHaBnMBaeT LBeTa U3 namATU (C BEpWUHbL CTeKa)
function pop:TEv3Leds;

// racuT BCe uBeTa
function hide:TEv3Leds;

{

npu nocnefosaTe/IbHOM WCMNOMb30BaHUN racuUT-BOCCTaHaB/MBaeT LBeTa
npuMeHaeTCca A9 umuTauus MUraHus

HEe peKOMeHAyeTCHA UCMonb30BaTb COBMECTHO C

push, pop, hide - BO3MOXHb abeppauuu

}
function blink:TEv3Leds;

{

Ecnn B uBeTa OblNM NorauweH.l MUraHmem, BOCCTaHaBnMBaeT WX,
MHaye Hu4yero He pgenaet

¥

function unblink:TEv3Leds;

{

YcTaHaBnnBaeT MHTEHCMBHOCTb BCeX LBETOMHAMKATOPOB, AMana3oH 3HayeHuih -
oT 0 go 255 (OT MWHUMaNbLHOW A0 MaKCUMalbHOW WHTEHCUBHOCTU)
3HayeHne -1 o3HayaeT OCTaBUTb COOTBETCTBYWWMIA UBET 6€3 W3MeHeHWi

13
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3
function All(_leftred,_leftgreen,_rightred,_rightgreen:variant):TEv3Leds;

// ycTaHaBnuBaeT WHTEHCUBHOCTb /E€BbIX LIBETOWHAMKATOPOB
function Left(red,green:variant):TEv3Leds;

// ycTaHaBnuBaeT WHTEHCUBHOCTb MNpaBblX LUBETOMHANKATOPOB
function Right(red,green:variant):TEv3Leds;

// ycTaHaBnMBaeT WHTEHCUBHOCTb /1€BOr0 KPacHOro uBeTOMHAUKaTOpa
function LeftRed(red:variant):TEv3Leds;

// ycTaHaBnuBaeT WHTEHCUBHOCTb MpPaBOr0 KpacHOro LBeToMHAMKaTopa
function RightRed(red:variant):TEv3Leds;

// ycTaHaB/MBaeT WHTEHCUBHOCTb /1IeBOr0 3e/1eHOr0 LUBeTOoWHAuKaTopa
function LeftGreen(green:variant):TEv3Leds;

// ycTaHaB/MBaeT WHTEHCUBHOCTb MPaBOro 3e/eHOro LuBeToMHAUKaTopa
function RightGreen(green:variant):TEv3Leds;
end;

ITpumepsbI UCI10/1b30BaHUSA LBeTOMHAUKATOPOB EV3
{

TpoekpaTHoe 'nepenuBaHune" uBetoB (ledl.pp)

}

{$mode objfpc}

uses uev3,rubiroLeds;

var 1i,k:integer;

begin

ev3Init();

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

end;

end.

{

AeMoHCTpauma MuraHua uBeToumHaumkaTtTopoB (led2.pp)
npu OTNYUEHHON UEHTPaNbHOW KHOMKE - MUraHue OpaHXeBblM
Nnpyv HaxaTol UeHTPasibHOW KHOMKE - MWraHWe KpacHbIM
BbIXO4 W3 MporpamMmMbl - HaxaTue Ha KHOMKy Back
3
{$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;

14
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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

IlocTyT K AUCIIIEr0 pean30BaH uepe3 00beKT ev3screen kinacca TEv3Screen. O6bekT
aBTOMAaTHUeCKU CO3JaeTCsl TIPYU MHULIMAU3aLyy OUOIMOTeKH BBI30OBOM MpoLieAyphl ev3init().

EV3 umeeT MOHOXpOMHBIN JucIiieli pas3mepoM 178x128 Touek. B peanbHOCTU MOXKeT a/ipeCcoBaThCs
192x128 Touek, ogHako TOUuku 179-192 Ka)k[10¥ CTPOKU BBIXOZASAT 3a Tipefesibl Auciuies. [1pu stom
OHU CYILIeCTBYIOT, MOTYT OBITh MPH HEOOXOAUMOCTH yCTaHOBJIEHBI U CUMTAHBI.

YepHbIM 1[BETOM Ha AUCIIIee curTaeTcs 3HaueHue 0, 6e/ibiM - 1. Vi3Haua/mbHO JucTuieid 3aauT GebiM
L|BeTOM, HACTPOMKU LIBeTa KapaHJallla U KUCTU - YepHbIe.

Bbi30B (hyHKIMII pyUCOBaHKs He TIPUBOJUT K HeMe/[/IeHHOMY BbIBOJly Ha AucIuieli. PucoBanue
TIPOM3BOAUTCS B ONIepPaTUBHOW MaMsITH, BbIBOJ, Ha AWCIIeN peanu3yeTcsi MeToioM show. 3to
TMO3BOJISIET CO3/1aTh JOCTAaTOYHO CJI0XKHBIM PUCYHOK U OHUM eUCTBHUEM, C MUHUMA/IbHbIM
MepljaHreM, TlepeHeCTH ero Ha AUCTIIeH.

Tekct BoiBoguTCA ttf-mmpudrom DejaVuSans.ttf, KOTOpbIH J0/DKeH OBITH TIPeBaPUTETHHO
yctaHoB/eH Ha EV3 (Hanpumep - ycTaHOBKOM TakeTa ttf-dejavu).

Onucanue kiaacca TEv3Screen

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

// o4ncTKa nlobpaxeHus
function clear:TEv3Screen;

// BbIBOO W300paxeHuss Ha gucnnen
function show:TEv3Screen;

// 3anncb n300paxeHWs Ha AUCK B png-dopmaTe
function save(name:variant):TEv3Screen;

// uTeHue n3obpaxeHus c Aucka B png-¢dopmaTte
function load(name:variant):TEv3Screen;

// PpWCOBaHUWE pPa3/IMYHBIX QUIYpP KapaHAaWwoM W KUCTbIO

15
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function
function
function
function
function
function

line(args:array of const):TEv3Screen;
line(x,y:variant):TEv3Screen;
line(x1,y1,x2,y2:variant):TEv3Screen;
rectangle(x1,y1,x2,y2:variant):TEv3Screen;
ellipse(x1,yl,x2,y2:variant):TEv3Screen;
circle(x,y,R:variant):TEv3Screen;

// neyaTb TecTa CTaHAApPTHbLIM WPUGTOM

function
function
function
function

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

// yCcTaHOBKa napameTpoOB KUCTHU

function
function
function
function
function
function

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

brushNone() :TEv3Screen;

brushSolid():TEv3Screen;

brushBlack():TEv3Screen;

brushwhite():TEv3Screen;

// ycTaHOBKa napaMeTpoB KapaHzawa

function
function
function
function
function
function
function
function
function

penBig():TEv3Screen;

penSmall():TEv3Screen;
penSize(size:variant):TEv3Screen; // uwucno oT 1
penStyle(style:variant):TEv3Screen; // uucno ot 0
penSolid():TEv3Screen;

penNone( ) :TEv3Screen;

penStd():TEv3Screen;

penBlack():TEv3Screen;

penwhite():TEv3Screen;

// ycTaHOBKa napameTpoB wpuédTta

function
function
function
function
function
function
function

// pocTtyn

fontBig():TEv3Screen;
fontSmall():TEv3Screen;
fontRotate(angle:variant):TEv3Screen;
fontSize(size:variant):TEv3Screen;
fontStd():TEv3Screen;
fontBlack():TEv3Screen;
fontWhite():TEv3Screen;

K 00beKTy xoncTa

property Canvas:TFPImageCanvas read fcanvas;

// pocTtyn

end;

K OGBLEKTY PUCYHKa

property Image:TEv3Image read fimg;

ITpumepsl ucmnoib3oBaHus aucivies EV3

{

BbiBOZ Ha 39KpaH GopMmy/bl M pe3ynbTaToB ee pacuyeta (scril.pp):

3
{$mode objfpc}

uses uev3,rubiroScreen, sysutils;

begin
ev3init();
ev3screen
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.fontsmall.fontsmall
.print(10,20,['34/56+8*3.2="',34/56+8*3.2])
.show;
sleep(3000);

end.

{

MaHUnynauuu ¢ pasvepom wpudTa M NOBOPOTOM TeKcTa (scr2.pp)

}
{$mode objfpc}
uses uev3, rubiroScreen,sysutils;
begin
ev3init();
ev3screen
.print(10, 20, 'NpuseT!!!")
.fontBig()
.print (10,40, 'NpuseT!!!")
.fontRotate(-30)
.fontStd
.print (10,60, 'NoBopoT -30')
.show;
sleep(3000);
ev3screen
.clear
.fontRotate(180)
.fontSize(18)
.print (172,50, 'MoBopoT 180"')
.show;
sleep(3000);
end.

{

NpocTeliwana MynbTUNAnKauma (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 C/EBA!")
.print(178-i, 40, 'npuseTt CMNPABA!')
.print(i, 60, 'npuseTt CJ/IEBA!')
.print(178-1i,80, 'npueeT CMPABA!')
.print(i, 100, 'npuBeT C/NEBA!')
.print(178-1i,120, 'npuBeT CNPABA!'")
.show;

end;

sleep(3000);

end.

{

3anonHeHne aucnies Habopom OTPE3KOB
CO Cnyd4aiHbIMM CTWUNEM W WWPUHOWK (Scr4.pp)

3
{$mode objfpc}
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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.

{

JeMoHCcTpauua CcTunen KUCTU U COXPaHeHUs COLEepPXMMOro gucnnes
B ¢daiine png-dopmaTta (scr5.pp)

3

{$mode objfpc}

uses uev3,rubiroScreen, sysutils;

begin

ev3init();

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

end.

Knacc TEv3Sound, 06bekT ev3sound, mogynb rubiroSound

IocTym K 3ByKOBOM noficucTeMe peann3oBaH yepe3 00bekT ev3sound kinacca TEv3Sound. O6bekT
aBTOMAaTUUeCKU CO3[aeTCsl TIPYU MHULIMAMU3aLlyy OubIMoTeKH BBI30OBOM TpoLieAyphl ev3init().

MeTo/b1 K/1acca OCyILLeCTB/IsSIeT BHEILTHUI BbI30B C/IeAYIOIMX KOHCO/IBHBIX linux-yTHIuT: amixer
(ycTaHoBKa rpoMKOCTH), beep (moziaua 3ByKOBBIX CUTHa/IOB), play (03ByurBaHue WAV-@aiina),
espeak (cuHTe3arop peun). Takum 06pa3om, CylecTByeT 3 THIIA 3BYKOBBIX ITPOLIECCOB,
orpeZensieMblx HaeHTUuKaropamu 'beep, 'play' u 'speak’.

bubnmoTeka HacTpanuBaeT CUHTe3aTOP PeUr Ha MCI0J/Ib30BaHWe PYyCCKOTO si3bIKa. JTO O3HAYaeT,
Cpe/ii TIPOUEro, UTO YUC/UTE/TbHBIE OyyT MPOU3HOCUTBLCS TI0 PYCCKH, AaXKe eC/T HaXOZSITCS
BHYTPH aHITIMHACKOTO TeKcTa. VIcmomnb3yst JOToTHUTeBHBIHN C/I0Baph C caiita pa3paboTunka espeak,
MOJKHO 3HAUMTEJILHO YYUIIUTD MTPOM3HOIIIEHHe PYyCCKOTo TeKCTa. [Iisi 3Toro ciefyeT 3arpy3uTh
apxuB http://espeak.sourceforge.net/data/ru dict-48.zip, pa3apxXuBHUpOBaTh HAXOASAIIUNACS B HEM
atin ru_dict-48 u ckonmupoBaTtk ero Ha KOHTPoJIIep, 3ameHsisi daiin /usr/lib/arm-linux-
gnueabi/espeak-data/ru_dict.

3HHYCK Ka>K0T'0 3BYKOBOI'O ITpOLieCCa peain3yeTcs Iapa/ijie/;ibHO OCHOBHOM rnporpamMmme u
rapa/uieJbHO APYT'UM TUIIAM 3BYKOBBIX IMMPOLI€CCOB. Takoe roBeJieHre MO>XXHO M3MEHHUTH C
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TIOMOIIIBI0 MeTOZla Wait, KOTOpBIi G/I0KMpYyeT MporpaMMy B OXKUZIAHUH 3aBepIIeHus 3a/JaHHOTO THTIA
(TUIIOB) 3BYKOBOTIO TpOLecca.

3BYKOBBIE TIPOLIECCHI PA3HBIX THUIIOB He B3aMMO/IEMCTBYIOT MEXY CO0OM, UTO, C yUeTOM
Triapa’sieIbHOCTU UX PaboThl, M03BOJISIET BO3HUKATh CUTYaLMsIM, KOT/la pa3Hble TUIbI TPOL[eCCOB
OyzlyT 03ByueHbI He B TOM TIOPSiZIKe, KOTOPOM 3aIlycKa/iuch. Harpumep, roc/ieioBaTe/IbHbIN 3aIyCK
pecypcoeMKoro espeak 1 BLICOKOCKOPOCTHOTO beep 6e3 o)kvziaHus 3aBepliieHusl TIPOLIeCCOB, CKopee
BCEro TPUBe/IeT CHauasia K 1ojjaye 3ByKOBOTO CUTHAJa, a 3aTeM - K 03ByUMBAHHUIO TEKCTa
CUHTEe3aTOPOM PeuM.

3amyck 3ByKOBOTI'O Mpoliecca /I0 3aBepllieHus1 [pyroro 3ByKOBOT'O MpoLiecca Takoro->ke TUIa
TIpUBe/IET JIMO0 K OXKUJAHHIO 3aBepIleHus TIpeblayliero nporecca (Metof setWaitBeforeStart(),
WCTIO/B3YeTCsI TI0 YMOJTYaHHIO), OO K TIPephIBaHUIO MPeAbIAYIIero nporecca (MeTos
setStopBeforeStart()), mocsie yero OyzeT nMpor3BeieH CTapT HOBOTO 3BYKOBOTO TpOLiecca.

Ecnu mporpamma 3aBepIiiT CBOXO paboTy /10 OKOHYaHHUs PabOThI 3BYKOBBIX MPOLIECCOB, TO OHU BCE
OyZyT NPUHYAWUTETHHO OCTAHOB/IEHBI.

Omnucanue Kiaacca TEv3Sound

TEv3Sound=class
constructor create;
destructor destroy;override;

// YcTaHaBnuBaeT YpPOBEHb FPOMKOCTU (OT @ A0 100%)
function volume(vol:variant):TEv3Sound;

{

NogaeT 3BYKOBOI CUrHan 3ajaHHOW 4acToThbl, 3afaHHOl AAUTENbHOCTU,

C 3ajaHHO nay30i MO OKOHYaHUWU.

ANMTeNnbHOCTbL NO ymonYyaHuw = 200Mc, naysa - OwmC

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

{

NogaeT Habop 3BYKOBbIX CUIHaNOB 3a4aHHOW 4acToTbl, 3afaHHON ANUTEeNbHOCTH,
C 3ajaHHoli nay3oi No OKoHYaHuu. UHbopmaumsa o curHanax nepegaeTcsa B
MaccuB TpoWkamy YacToTa-A/NTe/IbHOCTb-Mnay3a.

by

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

// 03ByuuBaeT ¢alin B WAV-dopmaTe, MMA KOTOPOro nepegaetcs B QYHKUMIO
function play(wavfile:variant):TEv3Sound;

{

03By4MBaeT nepefaHHbli TEKCT CUHTE3aTOpOM peum,

CKOpPOCTb NO yMonyaHuiw = 160 CNoB B MUHYTY

}

function speak(txt:variant):TEv3Sound;

function speak(txt:variant; speed:variant):TEv3Sound;
function speak(txts:array of const):TEv3Sound;

function speak(txts:array of const; speed:variant):TEv3Sound;

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

// OxXugaeT 3aBepleHus MbbiX 3anyleHHbIX 3BYKOBbBIX MPOLLECCOB
function wait():TEv3Sound;

{

OxugaeT 3aBeplWeHus 3anyleHHbIX 3BYKOBHIX MPOLECCOB
NapameTp what onpegenseT Tun MNPOLECCOB:

'all' - BCce 3BYKOBble MpoLECCHI
'beep' - 3BYKOBOIi curHan
'play' - o3ByumBaHue WAV-odaiina
'speak' - cuHTe3aTOp peumu

}

function wait(what:variant):TEv3Sound;

// MNpepbiBaeT BCe 3anyleHHble 3BYKOBble MPOLECCH
function stop():TEv3Sound;

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

{

yCTaHaB/MBaeT PeXMM OXWUaHus 3aBeplieHuss 3BYKOBOIro Mpouecca nepef
CTapTOM HOBOro 3BYKOBOI0O MNpoLecca Takoro-xe Tuna. Wcnonb3lyeTtcs
no ymos4aHuio

}
function setWaitBeforeStart():TEv3Sound;

{

ycTaHaBMMBaeT pexuM MpepbiBaHWSA 3BYKOBOrO Mpolecca nepepg
CTapTOM HOBOIrO 3BYKOBOIO MNpoLecca TaKoro-xe Tuna.
function setStopBeforeStart():TEv3Sound;

end;

IIpumepsl UCI0/1b30BaHUA 3BYKOBOM noacucrembl EV3
{

JeMoHCcTpauua beep c o6a3aTeNbHbIM OXuAaHWEM nepej 3aBeplleHueM NporpamMmbl
(snd1.pp)

}

{$mode objfpc}

uses uev3, rubiroSound;

begin

ev3init();
ev3sound.volume(100).beep(450);
ev3dsound.volume(10).beep(450).wait();
end.

{

MOCTPOUHbLIi CUHTEe3aTop peyn. MNpegHasHayvyeH Anga 3anycka B ssh-ceccun.
(snd2.pp)

3

{$mode objfpc}

uses uev3, rubiroSound;
var s:string;

begin

ev3init();
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ev3dsound.volume(100);
while true do begin

readln(s);
if s='"' then break;
ev3sound.speak(s,100);
end;
end.
{
JdemoHcTpaunsa speak u beep (snd3.pp)
}

{$mode objfpc}
uses uev3, rubiroSound;
begin
ev3init();
ev3sound.speak('Umnepckuii 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.

MoTtopbl Lego EV3, moaynb rubiroMotors

B Teky1rieii Bepcuu GUOMOTEKH TT0//Iep>KHUBaeTcst Ba Lego-MoTopa - O0JIBIION 1 CpeHUH.
OTMuuusi MeX/1y MOTOpaMH - B MOIITHOCTH U CKOPOCTHU BpalljeHust. CpeHuii MoTop OoJiee
CKOPOCTHOM, HO MeHee MOII[HBIH, ueM 0o/biIoMN. [I/1si CpeJHEr0 MOTOPA UCTIONb3YeTCs Kace
TEv3MediumMotor, 1151 60sbinioro - kinacc TEv3LargeMotor. O6a kacca nopoy/ieHbl OT
6azoBoro TEv3TachoMotor, KOTOpBIi Mpe/ijlaraeT CAeAYOIIe BOSMOKHOCTH:

1. 3anyck MoTopa.

2. 3amycK MOTOpa C OCTaHOBKOM I10 UCTEUEHUU BPEMEHH, T10 JJOCTH)KEHHUIO KOIMuecTBa 000pOTOB
VIJIU TPajlyCOB.

3. Ilogpep>kka peBepca.

4. Tepep 3aryCKOM | TIPH 3aIlyCKe 3alaHye CKOPOCTH U OIHOTO M3 TPeX CIIoCOO0B 0CTaHOBKH.

5. OcTaHOBKa MOTOpa OTHUM M3 TPeX CII0COO0B OCTaHOBKH.

6. OxupaHe 0CTaHOBKM MOTOPa.

7. ITonyueHue 3alaHHOM 1 TEKYI[eid CKOPOCTH, TTO3ULUM MOTOPA, CrtIocoba 0CTaHOBKH.

[Tpu co3naHny 00bEKTOB-MOTOPOB MOYKHO YKa3bIBaTb HOMED TOpTa. J]elCTBUTEIbHBI C/IeYIOIHe
3HaueHus1 (DerucTp CUMBOJIOB HEBa)KeH)

s riopra A: 5,'5','outA''A’;

i mopta B: 6,'6','outB','B’;

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

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

Ecnu nopt He ykKasbiBaeTcs, TO 00beKT-MOTOp IPUCOeAUHSIeTCs K OyvbKaiiiemy (creBa-Harpaso, OT
A 110 D) MUHMMaIbHO Harpy>keHHOMY TIOPTY, Ha KOTOPOM IOZIK/IF0YeH MOTOP COOTBETCTBYIOLLIEr0
tuna. [1og Harpy3koii mopTa MOHMMaeTCst KOIMYeCTBO TIPUCOEJUHEHHBIX K MOPTy 00beKToB. B
TeKylel Bepcuu OMO/IMOTEKN He MeeT CMBIC/Ia HarpyyKaTh MOpT Oosiee yeM OIHUM 0OBEKTOM.
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Onucanue KnaccoB TEv3TachoMotor, TEv3MediumMotor, TEv3LargeMotor
TEv3TachoMotor=class(TEv3Motor)

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

{

YcTaHaBnuBaeT CMoco6 OCTaHOBKM MOTOpa.

JelicTByeT npu 3anycke moTopa.

Ha Tekywee BpalweHue mMoTopa B/IUSAHUA He OKas3biBaeT.

BapnaHThl:

1) OcTaHoBKa 6e3 OTK/K4YeHWA nojaynm 3NeKTPO3Hepruu,
cpefHuWin TOPMO3HOM NYyTb
saBrake, 'brake', 'Topmo3', 'Topmo3n', 'Topmo3nTs ', 1

2) OcTaHOBKa C yjepxaHuem no3uuuv, MUHUMaslbHbIA TOPMO3HOW NYTb
saHold, 'hold', 'cTton', 'cTtoaTh"', 'cTON"', 2

0) [ABuXeHWe HaKaTOM, C OTKJ/IOUEHUEeM nofayn INeKTPOo3IHeprum,
MaKCUManbHblA TOPMO3HOW NyThb
saCoast, 0, 'HakaT' u gpyrue BapuaHTbl, He BXxoAsume B 1) n 2)

}

function setHowStop(sa:variant):TEv3TachoMotor;

{

Bo3BpawaeT cnocob6 OCTaHOBKWM MOTOpa
1 - OcTaHoBKa 6e3 OTK/4YEeHUs nogavn SM1eKTPO3Hepruu,
cpefHuWin TOPMO3HOM NYyTb
2 - 0OcTaHOBKa C yjepxaHuem Mo3vunuM, MUHUMaNbHbIA TOPMO3HOW MyTb
0 - [JBMXeHue HakaTOM, C OTKJ/IOYEeHWEeM nojayn SNeKTPOIHepruu,
MaKCUManbHblA TOPMO3HOW NyThb
}

function howStop(out sa:variant):TEv3TachoMotor;
function howStop:variant;

{

YcTaHaBnMBaeT M BO3BpalaeT TeKywyw Mo3uumio moTopa
3
function setPosition(p:variant):TEv3TachoMotor;
function position(out p:variant):TEv3TachoMotor;
function position:variant;

{

YcTaHaB/MBaeT CKOPOCTbL BpaleHua oT -100% fo 100%
JelicTByeT npu 3anycke moTopa.
Ha TeKylee BpalleHne MoTopa BJ/IMAHUA HEe OKa3blBaeT.

}

function setSpeed(sp:variant):TEv3TachoMotor;

{

Bo3BpalaeT ycTaHOB/IEHHYIO paHee CKOpPOCTb BpaleHuda oT -100 go 100

}

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

{

Bo3BpalaeT peanbHYl CKOPOCTb BpaweHusa oT 0 go 100

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

YcTaHaBnmBaeT peBepcC
JeiicTByeT nNpu 3anycke moTopa.
Ha Tekywee BpalweHve MOTOpa B/IMUAHMA HE OKa3biBaeT.

3

function setReverse(yes:variant):TEv3TachoMotor;

{
3

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

{
3

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

{

Bo3BpauwaeT 1, ecsiM ycTaHOB/EeH peBepc U O B MPOTUBHOM criyvyae

OcTaHaBnMBaeT MOTOp, CNOCO6 OCTaHOBKU - cM. setHowStop

3anyckaeT MOTOpP (@CUMHXPOHHbLI BbI30B). BO3MOXHbIE MapameTpbl -
CKOpPOCTb M cnocob OCTaHOBKM MO yMos4aHuw npu BbizoBe stop()
}
function Run(sp:variant; sa:variant):TEv3TachoMotor;
function Run(sp:variant):TEv3TachoMotor;
function Run():TEv3TachoMotor;

{

3anyckaeT MOTOpP Ha KO/MYECTBO MWIINCEKYHA (@CUHXPOHHbIA BbI3OB).
BO3MOXHble napameTpbl - CKOPOCTb M Ccnocob6 OCTaHOBKMU
function RunTime(ms:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunTime(ms:variant; sp:variant):TEv3TachoMotor;
function RunTime(ms:variant):TEv3TachoMotor;

{

3anyckaeT MOTOP Ha KOAMYeCcTBO rpafycoB (@CUHXPOHHLIA BbLI3OB).
BO3MOXHble MapameTpbl - CKOPOCTb M CNOCO6 OCTaHOBKM
}
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/IMYECTBO 060pPOTOB (@CUHXPOHHLIA BbLI3OB).
BO3MOXHble napameTpbl - CKOPOCTb U Cnocob6 OCTaHOBKU
}
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);
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constructor create();
end;

IIpumeps1 ucno/ib3oBaHus MoTopos EV3
{

JeMoHCcTpauusa 3anycka M 0CTaHOBKMU

6onbwmx motopoB (motl.pp)

Mpu 3anycke c 6510Ka BMEcCTO KnaBuwm Enter
MOXHO HaxumaTb KHOMKY CENTER

TpeboBaHus:

JBa 60/bwuX MOTOpa, JEBbIA MOAK/MOYEH K
NOpPTY C MEHbWMM HOMEPOM, MNpasbli - K MNOPTY
C 60/1bWUM HOMEPOM.

3

{$mode objfpc}

uses uev3, rubiroMotors;

var M1,M2:TEv3LargeMotor,

begin

ev3init();

// TogknwyeHne K nepBoMy MOTOpyY
M1:=TEv3LargeMotor.create();

// 3anycK Ha MaKCuUMasibHOl CKOpPOCTU

M1.Run(100);

// eAWHCTBEHHas BO3MOXHOCTb OCTAHOBWTb MOTOpP - enter
readln;

// OCTaHOBKa C TOPMOXEHMEM

M1l.stop(saBrake);

readln;

// TogKNi4yeHne Ko BTOPOMY MOTOpPY
M2:=TEv3LargeMotor.create();

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

// MOXHO OCTaHOBWTb MOTOpP A0 3aBepleHusa BpaleHus
readln;

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

readln;

// 3anyck MOTOpPOB B 06paTHYl CTOpPOHY Ha 5 060poToB
// C OXugaHuem 3aBeplieHua nx padoThl
M1.runTurn(5, -100, saBrake);
M2.runTurn(5, -100, saBrake) .wait();

writeln ('Motors stopped');

readln;
end.

PyneBoe ynpaBnieHue, moaysb rubiroMotors

Knacc TEv3Rule vcrionb3yeTcst /151 co3/jaHus py/IeBOrO yrpaB/ieHUs Ha ByX MOTopax. B Tekyiijeit
BepCUM OUOIMOTEKH TIO/IeP)KUBAETCS Py/IeBOe yTIpaB/ieHre Ha OO0/bIIMX MOTOpaX, OJHAKO B
JIOPOXKHOM KapTe pa3BUTHs OMOMMOTEKH eCTh I/1aHbl TTOJepKKH CpeJHUX MOTODOB.

Knacc TEv3Rule nipesiaraeT ciiefytoiye BO3MO)KHOCTH:
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1. Iopep>kka ABYX OOMBIINX MOTOPOB.

2. 3arycK MOTOPOB C yKa3aHHWeM HarpaB/eHUs! IBIKEHUSI.

3. 3aryckK MOTOPOB C yKa3aHHWeM Harpab/ieHUs JBWKeHUs U C OCTaHOBKOM 110 UCTeYeHUU BpeMeHH.
4. BIOKMpyIOIUK 3aImyCK MOTOPOB C YKa3aHUeM HarlpaB/ieHusl ABWKEHUS U OXKUJJaHUeM OCTaHOBKU
TI0 IOCTYDKEHHIO KOMr4yecTBa 000pOTOB W/ IPajlyCoB.

5. [Topmep>xka pesepca.

6. [lepex 3amyCcKoM U IIpU 3arTycKe: 3aflaHle CKOPOCTH M OFHOTO U3 TPexX CroCco00B OCTaHOBKH.

7. OXuiaHue 0CTaHOBKU MOTOPOB.

8. ITonmyyeHue 3aflaHHOM U TEKYILel CKOPOCTH, criocoba 0CTaHOBKH.

ITpu co3panny 00bEKTa-PY/IEBOTO YIIPaB/IeHUsI MOKHO YKa3bIBaTb HOMepa ITOPTOB /I7Isl JIEBOTO U
TpaBoro OOBIIMX MOTOPOB (MAEeHTU(UKALIMS TIOPTOB - CM. BbIlIe). EC/ii MOpThI He yKa3bIBaTh,
OyZyT 3a/1eiiCTBOBaHbI /IBa MePBbIX CBOOOAHBIX OOMBIINX MOTOPA.

Omnucanue Kiaacca TEv3Rule
TEv3Rule=class

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

constructor create(LPort,RPort:variant);
constructor create();
destructor destroy;override;

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

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

function howStop:variant;

{

YcTaHaBMBaeT CKOPOCTb BpauweHWa oT -100% po 100% (cm.TEv3TachoMotor)

3

function setSpeed(sp:variant):TEv3Rule;

{

Bo3BpalaeT yCTaHOBJ/IEHHY0 paHee CKOPOCTb BpaleHua oT -100 go 100
(cm.TEv3TachoMotor)

b

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

{

Bo3BpauwaeT ycTaHOB/MEHHYI paHee CKOpPOCTb BpalleHWa ANna AeBOoro kKoneca

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

function SpeedLeft:variant;

{

Bo3BpawaeT YCTAHOB/IEHHYI0 paHee CKOPOCTb BpaweHuss ANsS NpaBoro Kojeca

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

function SpeedRight:variant;

// ycTaHaBnuBaeT W Bo3BpauwaeT peBepc (cm.TEv3TachoMotor)
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function setReverse(yes:variant):TEv3Rule;
function Reverse(out yes:variant):TEv3Rule;
function Reverse:variant;

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

{

3anyckaeT o6a moTopa (aCUMHXpPOHHLIA Bbi3oB) (cm.TEv3TachoMotor)
direct - HanpaBneHue ABUXeHUA
Mpumepsl NoBefeHUs PyneBoro ynpasfieHUA MNPU NONOXUTENbHOW CKOPOCTMU
N 3HayeHus direct:
100 - nMoBOpPOT BMNpaBO BOKPYr ocwu,
-100 - NoBOPOT B/IEBO BOKPYr ocwu,
50 - noBOpPOT BMNpPaBO BOKPYr MNpaBOro Kosneca,
-50 - MoBOPOT B/IEBO BOKPYr /IeBOro Kojsieca
3
function Run(direct:variant; sp:variant; sa:variant):TEv3Rule;
function Run(direct:variant; sp:variant):TEv3Rule;
function Run(direct:variant):TEv3Rule;

{

3anyckaeT MOTOPbl Ha KONMYECTBO MWUMAAINCEKYHA (ACWUHXPOHHbLIA BLI3OB).
BO3MOXHble napameTpbl - CKOPOCTb U Cnocob OCTaHOBKU

}

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

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

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

{

3anyckaeT MOTOpbl Ha Konu4vecTBO rpagycoB (B/IOKUPYWWWIA BbizoB) .
BO3MOXHble MapameTpbl - CKOPOCTb M CNOCO6 OCTaHOBKM

3

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 KonuvecTBo 060poToB (B/IOKUPYWUWIA BbIZOB) .
Bo3MOXHble MapameTpbl - CKOPOCTb U CNOCO6 OCTaHOBKM

}

function RunTurnWait(direct:variant; turn:variant; sp:variant;
sa:variant):TEv3Rule;

function RunTurnWait(direct:variant; turn:variant; sp:variant):TEv3Rule;

function RunTurnWait(direct:variant; turn:variant):TEv3Rule;

end;

TIpuMepbI HCII0/TH30BaHUA PY/IEBOT0 yIIpaB/ieHUA Ha 6a3e moTopoB EV3
{

[JBWXeHNe No NMHUN [0 MepeKkpecTKa
C nomMouwbi ABYX gaTymkoB cBeTa (mot2.pp)

TpeboBaHusa:
JBa 60/nbWMX MOTOpa, JEBLIA MOAK/MOUYEH K
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NOpPTY C MEHbWMM HOMEPOM, Mpasbli - K MOPTY
Cc 60/1bWUM HOMEPOM.
[Ba gatymka cBeTa, NeBbli MOAKYEH K
NOPTY C MEHbWMM HOMEPOM, Mpasbli - K MNOPTY
Cc 60/blWUM HOMEPOM.
}
{$mode objfpc}
uses uev3, rubiroMotors, rubiroSensors;
var
L,R:TEv3ColorSensor;
Rule:TEv3Rule;

{

Mpoueaypa ABWMXEHUS MO JIMHUKM 4O NepeKkpecTKa
C nomoubld ABYX AaTUMKOB LBETa

maxSpeed - MakcumanbHO pa3BuBaemMass CKOPOCTb

minSpeed - MuHMManbHas CKOPOCTb

koef - Ko3pduuymeHT nosopoTa, OT O (MNOBOPOT OTCYTCBYET)
Ao 1 (KpaliHe pe3Kuili NoBOPOT)

borderBreak - rpaHuua 4epHOro, BbIXO4 M3 npoueaypbl
npu cymme 3HayeHuWii JaT4UMKOB, MeHblWei borderBreak
(BbIXO4 MO NEepeKpecTKy)

borderAcc - rpaHuua TOYHOCTMW, ABWXEHUE NPAMO MPU pasnnmyunun
3HayeHUn faTyMKOB MeHblweM borderAcc

}

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

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

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

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

Aatunkm Lego EV3, moaynb rubiroSensors

B Teky1riei Bepcuu 6UOIMOTEKH TTO/IeP>KUBAeTCsI BeCh Habop saTunkoB Lego-EV3

TEv3InfraSensor

Wudpakpachsiii gatuvk (ko 45509). [To3BosisieT onpesiensiTb pacCTOsTHUE [10
npensATcTBUA (0 npuMepHo 70 cM), HampaB/ieHHe U PaCCTOsTHUE [0 Masika
(xox 45508), Habop Ha)kaThIX KHOTOK Ha Masike. Oriepaliyiy Ha Masike
TIPOBOZIAITCS C YUE€TOM BBIOPAHHOTO KaHasla CBSI3M.

TEv3GyroSensor

I'mpockonmueckuit fatuk (kog 45505). ITo3BonsieT onpefennuTs CKOPOCTb U
HaripaBJieHHe TpU JBI)KEHUU B TOPU30HTA/IbHOM IJIOCKOCTH, CKOPOCTh U YTOJI
HaKJ/IOHa.

TEv3UltraSensor

YnbTpasBykoBou faTuvk (Kop 45504). [To3BossieT onpefensiTb pacCTOsTHUE 10
MPensTCTBUS B MWUIMMeTpaX, CAaHTUMeTpax, MeTpax; OLleHWBaTh Ha/lnuue
IITyMOB OT JIDYTHMX /IJaTUMKOB; TIO/Ty4aTh JJaHHbIE Cpa3y, TUO0 OKUZATh
M3MeHUBLIerocs 3HaueHusi. lITaTHO Noz/iep/KMBaeT Pe)KUM MOCTOSTHHOTO
HerpepbIBHOTO OMpe/ie/IeHUs1 PaCCTOsIHUSA. DKCIIePUMEHTaIbHO MOAIepXKUBaeT
pe’KMM 0JJHOPA30BOT0 Orpe/iesieHus1 pacCTOsIHUS (He peKOMEeHAYeTCs K
VICTI0/Tb30BaHMIO)

TEv3ColorSensor

Hatuuk 11Beta/cBeta (koz 45506). [Toagep>KuBaeT pexKUMbI OTipefiesieHUst

1|BeTa, onpeeneHus cocrap/somux 1sera (RGB), onpeznenenys ypoBHs

OTpakeHHOT'0 CBETa U Ollpe/ie/ieHrs OCBellleHHOCTU. [1o3BossieT nomyyars
JTaHHbIe Ccpa3y, MM00 OXKU/IaTh U3MEHUBIIIETOCS 3HAUEHUST

TEv3TouchSensor

Hatuvk kacanus (kog 45507). ITo3BosisieT onpesie/iuTh TeKylee COCTOsIHUe
KHOTIKH, MO3BOJISIET O’KUATh HAXKaTUsl, OTXKATUS U I1je/TUKa.

[Tpu co3nanny 00bEKTOB-JATUMKOB MOXKHO yKa3bIBaTh HOMEP TMOpTa. JlelCTBUTE/TbHBI C/IeIyIOIINe
3HaueHus1 (DerucTp CUMBOJIOB HEBa)KeH)

ansnopra 1: 1,'1','in1';

Ui mopTa 2: 2,'2''in2';

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

it mopta 4: 4,'4''in4’;

Ecnu nopt He yKa3biBaeTcsl, TO 00beKT-/]aTUMK NPUCoeIUHSeTCs K OmipkaiiiiieMy (c/ieBa-Harpaso,
oT 1 10 4) MMHMMAaNbHO Harpy>keHHOMY TOPTY, Ha KOTOPOM MOZK/IIOUYEH [JaTUMK COOTBETCTBYIOLLIEr0
turna. [Tof Harpy3koii mopTa MOHMUMaeTCst KOIMYeCTBO TIPUCOeJUHEHHBIX K MOPTy 00beKToB. B
TeKylel Bepcuu OMOIMOTEKN He MeeT CMBIC/Ia Harpy»kaTh MOpT Oosiee yeM OIHUM 0OBEKTOM.

Knacc TEv3InfraSensor, moaynb rubiroSensors

OcobeHHOCTBIO paboThI MH(PPAKPACHOTO JIaTUMKa SIB/ISIETCS €T0 TeCHOe B3auMO/IeHCTBHE C
WH(ppaKpacHbIM MasikoM. [Ipu 3ToM, TIoC/Ie KaXKA0To MepeK/TtoueH s Ha HOBBIM PeXKUM, JaTuhK
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TpebyeT perHUIMAMM3aLUK Masika. B pe3ysibrare mpakTryecKd HEBO3MOYKHO TIPOTPaMMHPOBATh
JATUMK CO CMellleHreM pe>kKuMoB, Harpumep - O[THOBPEMEHHO mnosyuats 1 06pabaThiBaTh

1) paccTosiHMe ¥ HarpaB/ieHHe [0 MasKa,

2) HabopBI KHOTIOK Ha Masike
Knacc TEv3InfraSensor He 3ampelijaeT repek/itoueHre pe>XUMOB, OJJHAKO CPeAiCTBAMU JaTurKa
IIPOKOHTPO/IMPOBATh TEXHUYECKOe COCTOsIHME Masika HeBO3MOKHO. [1o3ToMy, ipyu OTCYTCTBUM
perHULMaTN3aliy, JaTurK Oy/ieT Bo3BpallaTb HEKOPPEKTHbIEe Pe3y/bTaThl (HallpuMep - HeBepHO
OTpe/ie/IsiTh pacCTOsSIHUE /10 MasiKa).
Takum 06pa3oM, OCHOBHOM peKoMeHZaLiell 110 MPOrpaMMHPOBAHHUIO HH(PPAaKPaCHOTO JaTurKa
ssisgercs MUHVUMU3N3ALNA OJHOBPEMEHHOI'O NCITOJIB3OBAHUSA cnepyromux
HabOpOB MeTOZIOB

1)len

2)direct,distance

3)anybuttons, buttons

Omucanne Kiaacca TEv3InfraSensor u BcrmoMorare/ibHBIX THIIOB IaHHBIX
{

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

R - red, KpacHasd KHoOMka

B - blue, cuHAS KHorMka

U - up, BepxHAA KHoMNKa

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

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

{

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

}
TEv3IRButtons=set of TEV3IRButton;

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

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

{

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

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

{

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

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

}

function anyButtons():TEv3IRButtons;

function anyButtons(out butt:TEv3IRButtons):TEv3InfraSensor;

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

IIpumepsl ucnob30BaHusA MH(ppakpacHoro Aaryuka EV3
{

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

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

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

Knacc TEv3GyroSensor, mogynb rubiroSensors

Vicnonb30BaHMe JaTUMKa-TUPOCKOIIa BO3MOYKHO TOJTBKO TIPH €T0 MOJK/TFOUeHUH UK KamuOpOBKe B
MOMEHT, KorJja pob0T HaXOAUTCSA B COCTOSTHUM TOKOsI. B TIPOTMBHOM C/Tyuae /JaHHbBIE [aTuuK Oyzer
BO3BpalllaTh HEKOPPEKTHBIE JJaHHbIE.

Onucanue Kinacca TEv3GyroSensor

TEv3GyroSensor=class(TEv3Sensor)

constructor create(port:variant);

constructor create();

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

function calibrate:TEv3GyroSensor;

// yron noeopoTa B rpagycax

function angle:variant;

function angle(out ang:variant):TEv3GyroSensor;

// CKOpOCTb MnoBopoTa

function speed:variant;

function speed(out sp:variant):TEv3GyroSensor;

// yron HaknoHa B rpagycax

function tiltAngle:variant;

function tiltAngle(out ang:variant):TEv3GyroSensor;

// CKOpPOCTb HaK/OHa

function tiltSpeed:variant;

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

JeMoHCcTpauusa gaTymka rupockona (sns4.pp)

Mpu cTapTe nNporpaMmMsl po60T AO/KEH HAXOAUTLCH B COCTOSHUM MOKOS.
KanubpoBkoil paTtuuka rupockona OuKCUpyeTcs MnepBOHa4vasbHoe
HanpasneHue poboTa.

Ecnu HanpasneHue pob6oTa U3MeHAeTCHA (Hanpumep - PY4YHbIM MepemMeweHnem
B ApPYroe nosloxeHue), TO BbAAB 5-CEKYHOHWI

WHTepBan, pobOT nnaBHO BO3BpalWAaeTCA B MCXOAHOE MOSIOXKEHME

C NOMOlWbLK BpalweHWs BOKPYr CBOEA OCHu.

TpeboBaHusa:

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

JaTunmk rupockona, nNOAK/OYeH K nobomy nopTy.

3
{$mode objfpc}
uses sysutils,dateutils, uev3,uev3Devices, rubiroSensors, rubiroMotors, math;
var Rule:TEv3Rule;
gyr :TEv3GyroSensor,
dt:TDateTime;
angle:integer;
begin
ev3Init();
Rule:=Tev3Rule.create();
gyr:=TEv3GyroSensor.create();
gyr.calibrate;
dt:=now();
while true do begin
angle:=gyr.angle;
if (angle>-10)and(angle<10) then begin
Rule.Stop();
dt:=now();
end else begin
if MilliSecondsBetween(now(),dt)<5000 then continue;
Rule.Run(-100*sign(angle), 10+sqrt(abs(angle)));
end;
end;
end.

Knacc TEv3UIltraSensor, Mmogynb rubiroSensors

Onucanue kiaacca TEv3UltraSensor

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

BknwvaeT (1/true) wnm oTknwyaeT (0/false) pexum oxumaaHus
HOBOIr0 paccTosHUA. B 3TOM pexume Mosly4yeHMe paccTosiHUA Ao
npenAaTCcTBMA OG/IOKMpPYeT MporpaMMmy A0 Tex Mop, noka OHO He
U3MEHUTCS MO CPaBHEHUS C NpeabayWwuM 3amepoM.

b
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function waitMode(yes:variant):TEv3UltraSensor;

{

BknwyvaeT (1/true) wnm oTkmoyaeT (0/false) pexum eAUHUUYHOrO
UTEeHUda, C WHTepBas/iIOM 3anpocoB He MeHee 300ms. [losie3eH npu
Ha/IMYMU HECKOSIbKUX [aTUYMKOB BO M36exaHue rnomex. B Tekyuwei
Bepcun 6mbamnotekun HE PEKOMEHAYETCSl K MCMHOMb30BaHUKW MO MPUYMHE
HecTabunbHOW paboThl ApaiiBepa

}

function singleMode(yes:variant):TEv3UltraSensor;

// onpepeneHne noMmex, BoO3BpawaeT UCTUHY, eCNu pAfoM APYrOoi Mewawwuii ceHcop
function noise:variant;
function noise(out yesnoise:variant):TEv3UltraSensor;

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

// paccTosHue [0 NPenATCTBUMA B CaHTUMeTpax
function lenCM:variant;
function lenCM(out len:variant):TEv3UltraSensor;

// paccTossHMe A0 NpensTCTBMA B MeTpax

function lenM:variant;

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

IIpumepsI UCI0/Ib30BaHUA YIbTPa3ByKOBOro AaTyuKa paccrosasausa EV3
{

JemoHcTpaunsa paboThl y1bTPa3BYKOBOro gaTyumka paccTosHusa (sns7.pp)
"Po6OT-nyTewecTBEeHHUK"

TpeboBaHus:

[lBa 6onbunx MOTOpa, NEBbA MOAK/IOYEH K

nopTy C MEHbWWM HOMEPOM, MpaBblii - K MOpPTY

Cc 60/blUM HOMEPOM.

YNbTpa3BYyKOBOW JaT4MK pPacCTOSIHUS, MOAK/IOYEH K /06OMy MOpPTY.

}
{$mode objfpc}
uses uev3d, rubiroSensors, rubiroMotors, rubiroButtons;
var u:TEv3UltraSensor;
r:TEv3Rule;
begin
ev3Init();
u:=TEv3UltraSensor.Create;
r:=TEv3Rule.Create;
while true do begin
if ev3buttons.back then break;
L:=u.lenCM;
if L>50 then
r.Run(0,30)
else
r.RunTurnwWait(100-200*random(2),0.2+random/2, -15);
end;
end.
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Knacc TEv3ColorSensor, Mmogynb rubiroSensors

Omnucanne xkiacca TEv3ColorSensor

TEv3ColorSensor=class(TEv3Sensor)

constructor create(port:variant);

constructor create();

{

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

¥

function waitMode(yes:variant):TEv3ColorSensor;

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

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

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

function colorRed(out colRed:variant):TEv3ColorSensor;

function colorGreen:variant;

function colorGreen(out colGreen:variant):TEv3ColorSensor;

function colorBlue:variant;

function colorBlue(out colBlue:variant):TEv3ColorSensor;

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

// nonyyeHue APKOCTWU oOcBeleHusa, oT 0 go 100

function ambient:variant;

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

ITpumMepsl UCI10/1b30BaHuA AaTUMKa cBeTa EV3
{

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

TpeboBaHusa:

JaTunK cBeTa, MNOAK/KYEeH K wbomy nopTy.

3

{$mode objfpc}

uses uev3, rubiroSound, rubiroSensors, rubiroButtons;
var

s:TEv3ColorSensor;

r,t:integer;

begin

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

{

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

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

Knacc TEv3TouchSensor, mogynb rubiroSensors

Onucanue xkiacca TEv3TouchSensor

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

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

// OxmaaHne HaxaTus KHOMKWU
function waitPress:TEv3TouchSensor;

// OXxugaHue OTNYCKaHUA KHOMKMK
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function waitRelease:TEv3TouchSensor;

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

ITpuMepsbI UCI10/1b30BaHUA AATUMKA-KHONIKU EV3
{

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

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