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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 Bpems, poekT ev3dev M03BOJIsIeT OCYLLeCTB/ATh 3arpy3Ky Ha EV3 oneparjuoHHoM
cuctembl Linux Debian Jessie, B penio3urapusix kotopoi umeercs komnusitop FreePascal, uto gaer
BO3MOXHOCTb CO3/IaHus 3((eKTHBHOTO MHCTPYMeHTapus [jisl porpaMMupoBanus poboros EV3 c
VICII0/Ib30BAHUEM 3TOI'O fA3bIKA.

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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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

2018-06. [ToaroToBUTH JOKYMEHTALMIO 110 MOATOTOBKe SD-KapThl ¥ noAk/MroueHuto K EV3 co
crieliudUKol ceibMOM U BocbMoM myiatdhopm AltLinux.

2018-06. ITpu ucrop30BaHUM YCTAHOBIIMKA TIPEAYCMOTPETh pa3MellleHHe CChIJIOK Ha OUOIMOTeKY
Ha paboueMm CToJe ¥ B IJTaBHOM MEHIO.

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

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

*2017-12. IToArOTOBUTH AOKYMEHTALIUIO 10 KpoCCKOMIU/SLMU. (pelieHo 2018-06. v0.2.2)
*2017-12. T'oToBUTH U TIeprOMUECKY ITyO/MKOBaTh 06pa3 SD-kapTel ¢ HeobxoaumMbM 10 st
WCTI0/Th30BaHUs 61O/oTeku rubirobot v apxuB 6MOMMOTEK A1t KpOCCKOMITMISLIMU. (pettieHo 2018-
06. v0.2.2)

[opoXxHaa KapTa no pasBUTUIO Koga GMGINOTEKN

2018-06. Pa3paborats rpadrueckoe IpUIoKeHUe IJIs i XOCTOBOTO KOoMITbIoTepa Ha 6aze OC
Linux, ¢ pyHkumsamu ynpasienust EV3 u aHanuzaropa nopros.

2018-06. BBecTr BO3MOXXHOCTh OTIpe/ie/IeHHsT YyKe 3aIyllieHHOTo TIPUIoyKeHHs Ha O6a3e 6ubiioreku
RubiRobot 1 06ecrieunTh pa3inuHble peakijuK Ha JaHHbBIN (GaKT 10 BEIOOPY NTPOrpaMMHCTa:
WTHOPUPOBaHUe, 3aBepllieHre TeKylllero Npr/aoXKeHusl, 3aBepllieHre paHee 3arylleHHOro
TIPUIOXKEHUS U T.J.

*2018-02. Pa3paboTaTh MeXaHW3M MMPOrPaMMHOT0 pecTapTa YCTPOUCTB /I/isi UCTIPAB/IeHHsT CUTyaluu
HeTPaBUWILHOTO OTIpe/ie/ieHus TUTa YCTPONCTBA UK OTCYTCTBUS MHUI[MATU3ALIUU YCTPONCTBA MPU
ero ¢u3nyeckoM Hanmunu. [IpobieMa yacTo BO3HHUKaeT Cpa3y Mocje CTapTa CUCTeMbI U KDUTUYHA
JU1s pPOOOTOTEXHUUECKUX COpeBHOBaHMM. (pereHo 2018-04. v0.2.1)

Mopynsb rubiroSound:

2017-12. Bo3MO>XXHOCTb TeHepaLuu ayjuo-haiaios
2017-12. Co3nanue ouepey 3ByKOBBIX 3allpOCOB
2017-12. Topnep>kKa My/IbTUSI3bIYHOCTH

Mopayns rubiroScreen:

2017-12. YmenblueHue 3aBucuMocTy oT fcl-image ripu coxpaHeHUH HeM3MeHHOW MHTepQeiicHOM
YacTH.

2017-12. TlonpeprKka HECKOTBKUX LIPU(TOB, BO3SMOXXHOCTb YKa3bIBaTh UX MeCTOMOJIOXKEHNE B
(haiiyioBoi cucTeme.

Mopynu rubiroMotors u rubiroSensors:
*2018-02. OnpeziesieHre U YCTAHOBKA MO3UI[MM MOTOpA B rpajycax U B obopoTax (perieHo 2018-
06.v0.2.1)
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2018-01. Co3naHue MpoCTOro MexaHu3Ma OTK/TIOUeHHs 1 BK/IIOUeHHst OecriepebOiHOTO peskuma, C
aBTOMaTHueCKOM MO/epKKOi Bcex Criocob0B J0CTyTIa K YCTPOMCTBaM.

*2017-12. KoppekTrpoBka (opmysibl oBopoTta u criocoba ocranoBku B TEv3Rule gis
MaKCMMa/IbHOTO COOTBETCTBHS porpaMMHoMYy obecrieuernto Lego. (perreHo 2018-01. v0.2)
*2017-12. [ToasepsKka py/aeBOro yrpasieHus [/ CpeJHUX MOTopoB. (pemieHo 2018-01. v0.2)
*2017-12. Peanu3ainus pexxuMa oxxujanus (waitMode) /151 mH(GpakpacHOro AaTuvka. (perieHo
2018-01. v0.2)

*2017-12. OnipefiesieHre CBOMCTB-TIePEMEHHBIX [IJIs MOTOPOB U JaTUMKOB, UX CO3/laHe B MOMEHT
niepBoro obparrieHusi, aBTOMaTuueCKoe YHUUTO)KeHHe TTPY OTK/IFOUeHUH Y TT0 OKOHYaHUH
nporpammel. Llesb: yrpocTUTh obpailjeHre K JaTYuKaM-MoTopaM, 6e3 oObsiB/ieHHs ITepPeMeHHBIX U
SIBHOTO CO3/jaHus1 00beKToB. Haripumep - gyro v gyrol - mepBbIii MOAK/TFOUEHHBIA THPOCKOTI, gyro2 -
BTOPOU U T.A.; gyro[1] - rupockon Ha epBoM MOPTY, gyro[2] - TMpoCKOI Ha BTOPOM MOPTY U T. A.;
rule u rulel - pyneBoe ymnpaB/ieHre Ha NIepBbIX IByX MOTOpax, rule? - Ha mocefyroMuX AByX
MoTopax, rule[1,4] - pysnieBoe yripaB/ieHre Ha IepBOM M YeTBEPTOM MOTOpax U T. Ai. (perieHo 2018-
01. v0.2, dyHKIIMOHAIBHBIN CTOCOO AOCTYMA K YCTPOMCTBAM)

OOGHapyXeHHble OWUNOKN B 6ubnnoteke

Mopyb uev3

*2018-06. B Bepcun 0.2.1 cTaso HeEBO3MOKHBIM COOMpPaTh MTPOEKTHI HerocpecTBeHHO Ha EV3 u3-
3a OMMOKY TIPY KOMITW/ISILIMK MOZy/ist uev3. [IpuurHa: A71s1 03ByUYKH aBapHUHOTO 3aBepILeHust
MIpOrpaMMbl UCI0/Ib30BaIMCh TUIIbI JaHHBIX, KOTOPbIe MPUCYTCTBYIOT BO FreePascal 3.0.0, HO
oTcyTcTBYIOT BO FreePascal 2.6.4 (pereno 2018-06, v0.2.2)

Mopaynu uev3Devices, uev3sysfs

*2017-12. YHUUTO)KeHHUe OTK/TIOUMBIINXCS ycTpocTB B uev3Devices. TEv3DeviceFactory.Refresh
BXOJUT B TIPOTUBOPEUre C PeKUMOM OXKUJaHUsI TIOBTOPHOTO roKoueHus B uev3sysfs. TEv3Data.
ITpu oTKa3e OT YHUUTOXXeHHsI CTAHOBUTCSI HEBO3MOXKHBIM ITOZIK/IF0YEHNe YCTPOMCTBA [Pyroro TUra
K HCII0/Tb30BaHHOMY paHee nopty. Llyrisanr. (petiieHo 2018-01, v0.2, 6ecriepeboitHbIi pesKiM)
Mopyb uev3Screen

2017-12. Ctuu KUCTH QyHKIMOHUPYIOT HEKOPPEKTHO TIpU Tiepexofie Ha freepascal Bepcuu 3.0.2
Mopynas uev3Motors

*2017-12. Ins Bcex BU0B MeToga RunTime MOTOPOB U py/ieBoro yrpaB/ieHus He paboraer
pesepc. Ilpy 3ajaHnm OTpULIaTeIbHOM CKOPOCTY HarlpaB/ieHNe BpallleHrsl He U3MeHseTCsl. (peleHo
2017-02, v0.1)

HoBoe B TeKyllen Bepcun 6MGInoTeKku
Bepcus 0.2.2

2018-06. Pa3paboTaHbl: KOHCO/IbHBIN MeHepKep AJis yZjarneHHoro yripaBiaeHus EV3, ycTaHOBIIMK
6ubmmoTeku RubiRobot 1 KpoCcCKOMMUISITOPa, MOATOTOB/IEHA JOKYMEeHTALUs T10

KPOCCKOMIUJISILIUM.

2018-06. Jobasnens! 7o 10 CUeTUMKOB Bpall|eHHI/000pPOTOB/TPalyCoOB Ha MOTOP, MO3BOJISTIOIIAX
obecrieunBaTh 0XKHMJaHVE [JOCTI)KEHUSI MOTOpa OTpe/ie/IeHHOM TO3UL|H.

2018-06. [JobaBeHsI orpesiesieHre U yCTaHOBKA MO3UIIMKA MOTOpPA B IpaflycaxX U B 060poTax
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Bepcus 0.2.1
2018-05. ITpoBeseHa 03ByuKa CTapTa U aBapUMHOIO 3aBepIleHNs IIPOrPaMMBI.

2018-04. PerrieHa 3a/ia4a MporpaMMHOM peMHUIMA/IA3ALUU JAaTYMKOB U MOTOPOB, KOTOPbIe He ObLITH
TIOJK/TFOUEHB] U/IM HEBEPHO OIpeZiesIeHbl OIlepalliOHHOM CUCTeMOU ipy crapte EV3.

2018-04. ObecreueHO aBTOMaTHUECKOE 3aBepiiieHre paboThl IPOrpaMMBI TIPH [I/TUTETEHOM
HakaTuu Ha KHONKy BACK EV3.

2018-04. [Inst MOTOpPOB [j00aB/I€HbI METO/[bI ABWXKEHHMS [I0 aOCOTFOTHOMN MO3UIUH.
2018-03. [JobasneHa nogzaep>kka ycrporictBa NX T-KHOMKa.
Bepcus 0.2

2018-01. YripaBnenue peBepcoM B kiaccax TEv3TachoMotror u TEv3Rule 65110 niepeHeceHo U3
public B protected. IIprurHa: peBepc UCMO/Ib3yeTCsl B OT/AeIbHBIX METO/|aX, CBSI3aHHBIX C 3aITyCKOM
JBUraTe/iel Ha OTpULiaTe/IbHOM CKOPOCTH, IT03TOMY I10/1b30BaTe/IbCKOe U3MeHeHre peBepca MOXXeT
TIPUBECTH K Hea/leKBaTHOMY I10BeZIeHUIO IBUraTe/Isl.

2018-01. Beesen MexaHu3M yripaB/ieHus TaliMepamu B Kiacce TEv3. [laHHbIN K/acC SB/ISETCS
0a30BbIM, UTO TI03BOJIsIET 00€CMeUnTh TOAAEPKKY A0 10 TaliMepoB KaXXJOMY 00BEKTY CUCTEMBI.
[Tpou3BezeH pedakTOpHHT OMOIMOTEKH C 3aMeHOM BCeX ZelCTBUM, CBSI3aHHBIX B BpEMEHHBIMU
3a/iep)KkaMy, Ha TariMepsl TEv3.

2018-01. Pertiena npo6ieMa HeoHO3HaUHOCTH B pabore uev3Devices. TEv3DeviceFactory.Refresh.
Teneps B MeTos Refresh nepenaetcst noruueckuii napametp freeL.ostDevices, 1o ymonuaHui0
paBHbiii false. [Tpu 3TOM CoXpaHsieTCsl BO3MOXKHOCTb MTPO/I0/DKeHHsT pabOoThI TIPOrpaMMBI TIPH
NepernoAK/I0YeHNH (PU3NUeCKUX YCTPOUCTB B C/lyuyae UX (POPCMa’KOpHOTO KPaTKOBPEMEHHOIO
OTK/TIOUeHUs (MeXaHW3M To/Tyuns1 Ha3BaHHe "BecriepeboiiHebiii pexxum pabotsr"). Hemocratkom
SIBJISIETCSI HEBO3MOXXHOCTB BO BpeMsi pabOThI IPOrpaMMbl KOPPEKTHOTO MTePeToAK/IIOUeHH s K
OZJHOMY U TOMY-’Ke TIOPTYy JIPyroro TWUIa yCTPOUCTBaA.

[Tpu nepepaue freeL.ostDevices=true MosiBIsIeTCS BO3MOXKHOCTb TIPOU3BOJIBHBIM 00pa3oM
TIeperoK/II04aTh YCTPOMCTBA, OHAKO BCe 0OBEKTHI, CBSI3aHHBIE C OTK/TFOUEHHBIMH yCTPOMCTBAMH,
JOJDKHBI OBITH B 00s13aTeIbHO TOpsi/iKe repeco3anbl. [IpuMeHsieTcs B cCUTyalusix, Korja
TIpe/I10/1aratoTCss MHOTOYMC/IEHHbIE MO/IK/TI0UeHHsI-OTK/IF0UeHHS Pa3/IMUHbIX (pr31ueCKUX
YCTPOICTB, HAarlpyuMep, B MPUIOKEHUH POrtview 13 MprMepoB OUOIMOTeKH.

2018-01. Pemiena 3a7jaua ocTyna K 00beKTaM /IaTYMKOB, MOTOPOB U PY/IEBOMY YIIpaB/IeHHIO Oe3
00BSIB/IEHUST COOTBETCTBYIOIMX TIepEMEHHBIX, C aBTOMAaTHUECKUM CO3/jaHHeM TpeOyeMbIX 00beKTOB
Y YHUUTO)KeHHEM MX B KOHL|e paboThI MporpamMMel. JJoCTyTl peasin3oBaH B BH/ie BbI30Ba
COOTBeTCTBYIOLMX (DyHKIMU. Harprimep, /17151 LIBETOBBIX JATYMKOB OrpesiesieHbl (PyHKLUU
ev3Color, ev3Colorl, ev3Color2, ev3Color3, ev3Color4d. MexaHusm mo/yuua Ha3BaHUe
"@®YHKIMOHATBHBIN CII0CO0 AOCTYTa K YCTPOWCTBaM"
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2018-01. PyneBoe ynpaBsieHre (yHKIIMOHUPYeT KaK Ha OOMBIINX, TaK U Ha CPeJHUX MOTopax. [list
yKasaHMs TUIa MOTOpa CjleflyeT repe/jaTb B KOHCTPYKTOP COOTBeTCTBYIOLIMH Kiacc. [To
yMo/uaHuto, 6e3 mepefjauy Kiacca B KOHCTPYKTOP, py/ieBoe yrpasieHre (yHKLIMOHUPYeT Ha
OO0/IBIIMX MOTOpaX.
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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

PeXXxumbl nporpammmnpoBaHua EV3

[TporpammupoBanre EV3 ¢ ucnonb3opanueM 6ubmrotekyn Rubirobot Bo3MoXXHO B ZIBYX peXXMMax:

1) Pa3paboTka 1 KOMITUJISILIHS IIPOrPaMMbl HemocpeAcTBeHHO Ha 010ke EV3 B SSH-ceccum.
JlaHHBIM BapyaHT JA0CTATOUHO TIPOCTO peanr3yeTcs, HO 001azaeT psiZioM HeZOCTAaTKOB, OJHUM U3
KOTOPBIX SIB/ISIETCSI HEBBICOKAsi CKOPOCTb KOMITUJISILIUY NPOrpaMMBbl (OT 5 CEKYH/] U BbILle) U
HEBO3MO)KHOCTh UCIIO/Ib30BaHus Ha Osi0ke rpadrueckux cpezacts pa3paborku (Geany, Lazarus u
T.I1). HeMHOT0 yCKOpPUTH TpoLjecc pa3paboTKX TIOMOXKeT MOATOTOBKa TeKCTa IMporpaMMbl Ha
X0CTOBOM KOMITbIOTEpe (B Zla/ibHeHIeM OyZieM Tak Ha3bIBaTh M€PCOHATBHBIN KOMITBIOTED, K
KOTOpOMY MoJK/ItoueH KoHTposiiep EV3), ¢ nocneayroiym repeHoCOM U KOMIU/Isiiueli ee Ha EV3.

2) Pa3paboTKa v KOMIU/ISILEST TIPOTPaMMbl Ha XOCTOBOM KOMIIbIOTEDe CpeACTBaMH
KPOCCKOMITMJIALMHM C NOC/Ie/IyIOIIMM KOMMPOBaHUEM I10/yUeHHOro hcrnoHsieMoro ¢aiina Ha EV3.
[laHHBIM BapUaHT peasii3yeTcsi Topa3zo C/0)KHee TIePBOro, OIHAKO TOC/ie MepBUUHON HaCTPOMKH
TI03BOJIsSIeT BO MHOTO pa3 YBeJMUUTh CKOPOCTb KOMIWISILIMU ITPOTrPaMMBl.

CnenyeT oTMeTHUTb, uTO cKopocTh pa3pabotku HE B/JIMSIET Ha CKOPOCTH BBITIO/THEHUS
TIPOrpaMMBI, TI03TOMY HCTIOMHSIeMbIH daiin OyeT oAMHAKOBO XOPOIIIo paboTaThk Ha O/I0Ke BHE
3aBUCUMOCTH OT CTI0C00a ero MoyueHusl.

NMoarotoBka K nporpammMmupoBaHuio Ha 6noke EV3 B SSH-
ceccum

[TporpammupoBats po6oTa ¢ MoMoI[bI0 OHOIMOTEKH MOXKHO HerocpesicTBeHHO Ha EV3, B ssh-
Ceccuu, C UCTI0/Ib30BaHUEM JTF000T0 TEKCTOBOTO peflakTopa (HarpuMep - pefiaktopa (aitioBoro
MeHepkepa Midnight Commander, B fanbHeliem - mc) v komnuisitopa freepascal. Takum
0Opa3oM, Ha XOCTOBOM KOMIIbIOTEpE U3 AOTIO/IHUTEIbHOTO MPOrPAMMHOT0 00ecrieueHust
noTpelOyeTcst yCTaHOBUTH TOJBKO ssh-kneHT. B mobom auctpubytrBe OC Linux ssh-kmeHT
yCTaHOBJIEH 110 yMouanuto, 1yt OC Windows peKoMeH/1yeTcs MCTI0/Ib30BaTh putty
(http://www.putty.org/). HegocTaTkom Takoro nojxoa siBjisieTcsi HeBbICOKasi CKOPOCTh
KOMITWIALIMH, OT 5 CEeKyH/I AJIs POCTEUIINX MPOrpamm, 10 1 MUHYTBI [i/Ist IPOTPaMM C
MCTIO/Ib30BaHUEM BCeX BO3MOKHOCTel OMbIMoTeKH.

Ecimu ucnonb3yeTcs MogubuIMpoBaHHbiid 00pa3 microSD npoekTa Rubirobot u akTyansHasi Bepcus
6ubnuoTeKy, TO MOC/eAYIOLIMe OTlepaliiy 110 yCTAHOBKe U HaCTpoiike OMOIHMOTEKH MOXKHO
npoITyCTUTh. [Ipeamonaraercs, uTo JanpHelIMe 1eicTBUs OyayT MPou3BOAUTCS B ssh-ceccuu Ha
EV3, kotopasi 6bls1a OTKpbITa ¢ nomolipbio putty B OC Windows unu mratHoro ssh-kmenra B OC
Linux:

1. 151 BbInosTHeHUsT (paiiyIoBBIX Orepalvii v MoJTrOTOBKU TeKCTa MPOrpaMMbl peKOMeH1yeTCst
WCI0/1b30BaTh (paitioBbili MeHepkep Midnight Commander (3amyck - KomaHza mc). st
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KOMIWISILIMU [TPOrPaMMBbI U BBITIOJIHEHUSI HEKOTOPBIX APYIUX Orepalyil cjieyeT IpUMeHsTh
LITaTHYO0 KOHCO/b Linux. I1py 3amyiiieHHOM MC BpeMeHHBIN BbIX0/| B KOHCOJIb Peau3yeTcs
kombuHarmeli knasui "Ctrl-o". TIoBTropHOe Ha)kaTve Tol->ke KoMOvHalyu BepHeT B Midnight
Commander.

daiinoBbiii MeHemkep Mindnight Commander noajep>kuBaeT BCTPOEHHbIN U OAUH W3 BHELTHUX
TeKCTOBBIX pe/lakTOPOB. PekoMeH/yeTcst BbIOpaTh BCTPOEHHbBIN TEKCTOBBIM pelakTop (eC/i OH He
BbIOpaH Mo yMO/TYaHHI0). JI71s1 5TOro MO>KHO MCII0/IH30BaTh MEHIO MC:
"Hactporiku/Kongurypauus/IIpoure HacTporiku/BcTpoeHHslit pegakTop”. Eciu o KakuM-To
NpUYMHAaM BCTPOEHHBIN PeJlaKToOp He yCTpauBaeT, TO C/ie/lyeT OTK/IHOUUTh YKa3aHHBIN 3/1eMeHT
KOH(UTypaluu U BbIOpaTh BHEITHUM pellakTop KoMaH/oH select-editor.

2. J1ns Hauana paboThl ¢ OMOIMOTEKOM CiefyeT MepelTH B JOMAIIIHUI KaTaior (HarpuMep,
KOoMaH/Ziol cd) 1 3arpy3uTh ee MOC/IeJHIOI0 BePCUIO C caidTa http://rubirobot.ru/, Harpumep -
c/iefyrolell KoOMaH/0M:

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

Ecsu rubirobot.ru mo kakum-m160 npuuruHaM HeIOCTYTIeH, TIOCeJHSS BepCHst OMOIMOTeKU MOXKEeT
ObITH 3arpy»keHa c agpeca http://xdsl.shgpi.edu.ru/web/_/img/ev3RubiRo.tar.gz

PasapxuBupoBaTh No/yuyeHHbIN (a1 MO)XHO KOMaH/0M:
tar -xf ev3RubiRo.tar.gz

B pe3ysbraTe B ZloMalllHEM KaTasiore MoJib30oBaresist Oyzet co3gaH rnogkarasor ev3RubiRo co Bcemu
KOMTIOHeHTaMy 6ubimoTeku. B Tekyliei Bepcuy 6UO/IMOTEKH 3TO KaTaslor Units ¢ UCXOAHBIMU
(batiiamu 6ubMoTekH, Karasor examples c mpumepamu, karanor docs C JOKyMeHTariel, KaTaaor
linux/ev3 c none3nbiMu aiinamu KOHQUryparu ¥ CKpUIITaMU, KOTOPble PeKOMeHyeTCst
CKOTIMPOBATh B ZIOMAIIIHUI KaTasor pobora u Karasor linux/host aHanornuHo# CTpyKTypBHI,
KOTOPBIM TpeHa3HaveH /jis XOCTOBOTO KoMrbioTepa Ha 6a3e OC Linux.

3. Nanee cienyeT co3/aTh Mob30BaTe/IbCKUM (haii KoHpurypaiuu FreePascal B joMaiiiHem
KaTaJiore roJib30BaTeJisi C yKa3aHUeM IO/K/IF0UeHKsi 0OCHOBHOTO KOH(MUTypal[MoHHOTO (aiina u
Mopyneit 6ubmroreky Rubirobot, rcrosnb3oBaHreM oNTUMH3aLIMOHHONM KOMITOHOBKH [I/IsT
yYMeHbIIIeHUs1 pa3Mepa UCIo/HsieMoro (aiina. YkaszaHHbIi (aiin HasbiBaetTcs fpc.cfg u
TIPUCYTCTBYeT B Karasore linux/ev3/home/robot/ 6ubmvoreku. PekoMeHyeTCst ero CKOMMPOBATh B
JIOMAIITHUM KaTasior Mo/b30BaTesisl.

Cucrema nozirotossieHa K paspabotke I10. [y mpoBepku ee paboTOCTIOCOOHOCTH PEKOMEHYeTCst
TIepeiTH B KaTajior IPUMEPOB ¥ CKOMITUIMPOBATh OJJUH U3 HUX, HAlIPUMep, aHa/IU3aTop MOPTOB

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

[TepBast komnusALus OyZieT JOCTaTOUHO JUTeTbHOM (ipruMepHO 90 ceKyH[), Tak Kak TpebyeT
TIepeKOMITI/ISILINY Bceld 6rnbmiotexku. [Tpoo/mKuTeIsHOCTE MOC/TIeYIOMIUX KOMITUISILIMN OyzZeT B
pasbl MeHblle. [TonyueHHBIN UCTOMHsIeMBIH (aiin portview ciefyet 3amyckarh ¢ 61moka EV3 uepes
snemeHT MeH!0 "File Browser" mporpamme! yripassnenus 6;10kom brickman (Brick Manager).

711 cCOOCTBEHHBIX MMPOEKTOB PEKOMEHAYETCSI CO3/1aTh OT/e/TbHBIN IMOKaTasIor B IOMaIlTHEM
KaTasiore roJsib3oBarteJisi. [lomyuyeHHbIe UCTIOHsEMbIE (ail/ibl MOXKHO 3aITyCKaThb Kak
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HerocpeAcTBeHHO ¢ 610ka EV3 uepe3 brickman (anemenT mento "File Browser"), Tak u B ssh-
CeCcCUu.

[Tpwu 3arycke nporpamm c 6s10ka uepe3 3reMeHT MeHto "File Browser" cyieyeT MoMHHUTB, UTO
WCTIO/b3yeMble TeKCTOBbIe IPUGTHI Jj1s1 AWCTIes 6/10Ka He TI0/Iep’KUBAIOT PYCCKHUM S3bIK, TTIO3TOMY
JJ11 BbIBOJIA C TTIOMOLL[BIO TIPOLIeAYp Write ¥ writeln pekomeH1yeTCs UCI10/1b30BaTh JIATUHULLY.
[Mopaeprkka pycckoro si3bika Ha Aucriee EV3 obecnieunBaeTcst 06beKTOM ev3screen 6HOIHMOTEKH.
[Tpy HeOO6XOJUMOCTH [JOCPOYHO 3aBEePIIUTh BhIIOTHEHWEe TIPOTPAMMBI C/le[lyeT HeCKOTbKO CeKYH/
»Karb Ha KHONKy BACK.

[Tpu 3amycke nporpamm B ssh-ceccuu pyCCKUii 13bIK KOHCOJIU MOJTHOCTBIO TIO//1eP>KUBAeTCs,
O/IHAKO CJIeZlyeT TIOMHHTb, UTO Ha)kaTHe KHOTIOK Ha 0/10Ke He TOJIBKO MepefaeTcsi B IPOrpamMMy, HO U
3a/lefiCTBYeT COOTBETCTBYIOIMe (DYHKIMHM B IIPOrpaMmMe yripasseHus 6;iokom. Harpumep, eciu
3amycTuTh B ssh-ceccru mporpamMmy, KOoTopasi moTpedyeT OT Mo/Ib30BaTeis TI0C/Ie/I0BaTeTbHOTO
Hakatus Ha EV3 kHonok BACK u CENTER, T0 5T0 cKopee Bcero rnpuBefeT K BbIK/IFOUEHUIO
6moka. [esio B ToM, uTo Haxkatre KHOTKM BACK, npu Haxo)KIeHHH B IJIaBHOM MeHIo brickman,
TIPUBOJWT K BBIBOZY MEHIO Mepe3arpysk, a nocjaeayroiee Hakatue KHoku CENTER 3azeiictByet
sneMeHT MeHIO "Power Off". TTosToMy ciieiyeT oueHb aKKypaTHO B3aUMOZIeMCTBOBaTh B ssh-ceccuu
C TIporpaMMaMHu, KOTopble 00pabaTbIBatOT KHOTIKM O/10Ka, He [JOTyCKasi MOJ00HBIX KO/UTU3HM.

[Tpy HeO6XOJUMOCTH JOCPOYHO 3aBEePIIUTh BbIO/HEHUE TIPOrPaMMBbI C/ie[lyeT UCI0b30BaTh
kombOuHarwro kiasut Ctrl-C.

B mensix ympotireHust 3arycka nporpamMm ¢ 6710ka, peKOMeH/[yeTcst KOITUPOBaTh CKOMITU/IMPOBAHHbIE
VICTIO/THSIeMble (haliyibl IPOrpamMM HelmoCcpeCTBeHHO B JOMAallIHUM KaTtasor. [/ 3Toro ciiy>Kut
ckpunt fpccp, KOTopelid HaxoAUTCs B KaTasore linux/ev3/home/robot/bin/ 6ubmoreku.
PekoMeH/lyeTCst CKOITMPOBATh ero B Katasor bin fomariHero Karanaora pob6ora. CKpUnT yzansier
1|e/IeBOM UCTIOMHSIeMbll ¢alis, 3aTeM KOMIWIMPYeT MepejlaHHbIN (aiil mporpamMmbl U Mpy
OTCYTCTBUU OLLMOOK - KOTIMPYeT MOy4YeHHbIN UCTIO/HSIeMbI (aii B JoMalliHui KaTanor. Takum
obpa3om, Npy BO3HUKHOBEHNH OIMMO0K KOMITU/ISILIVM, UCTIO/THSIeMbIN (aiin OyzeT rapaHTHPOBAaHHO
OTCYTCTBOBaThb B /IOMaIlIHEM KaTaJsiore 1osib3oBaresiss. COOTBETCTBEHHO, TIPH OTCYTCTBUU OLIMOOK
KOMITUJISILIAN, UCTIONHsIeMbIH (paiin OyzieT rapaHTUPOBaHHO MPUCYTCTBOBATH B ZIOMAIIHEM KaTasiore
TI0/Ib30BaTe/Isl.

MoaroToBKa K NporpaMMUpPoOBaHUIO C UCMO/Tb30BaHUEM
cpeacTB KPOCCKOMNUIALUMN.

Ecm Ha XocToBOM KoMITbroTepe ucronb3yercs OC Linux, pekoMeHyeTcst IPUMeHSTb
KPOCCKOMITH/ISILIUIO TIPY MporpamMmMupoBadiy EV3. 3To pe3ko MOBBICUT CKOPOCTh pa3paboTku 1
cHu3uT Harpy3Ky Ha EV3. I1pu Takom noaxoze Hamiure 6ubmioreku RubiRobot Ha EV3 sBasiercs
HeoOsi3aTe/bHbIM, JOCTaTOYHO UMeTh JJaHHYI0 OMO/IMOTEeKY U KPOCCKOMITU/ISITOP Ha XOCTOBOM
KOMIbIoTepe, a Ha EV3 OyyT XpaHUTBCS U 3aITyCKaThCsl TOJILKO UCIIOHSIeMble (haiisibl.

HauwvHas ¢ Bepcuu 0.2.2 6ubmiorexy RubiRobot coBMeCTHO € KpOCCKOMITU/ISTOPOM MOYKHO
yCTaHOBUTb Ha XOCTOBBIM KOMITBIOTEp B aBTOMAaTH3HMPOBAHHOM peKMUMe. YCTaHOBIIMK 616IMoTeK:
TIpeJiHa3HaueH /1JIs1 BbINIOJTHEHNSI Ha CeIbMOM
(http://ftp.altlinux.org/pub/distributions/ALTLinux/p7/) ¥ BoCbMOM

(http://ftp.altlinux.org/pub/distributions/ALTLinux/p8/) miardopmax omnepaijioHHo# cuctemMbl ALT
Linux. KoHKpeTHbII AUCTPUOYTHUB IIaTGOPMbI 3HAUEHUS HE UMEET, YCTAHOBIIHK MPEAJIOKUAT
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3arpysuTh Bce HeoOxouMble TakeTbl. [IpuunnHe! Bi6opa ALT Linux: 1) aBTOp MCMO/B3YeT ero B
CBOeli MoBceHeBHOM padoTte; 2) perniosutapuii ALT Linux BK/ItouaeT B ce0st TTO/THBIN UCXOHBIN KO/
FreePascal, no3sosnsitonuii co3gate Kpocckomnusatop gy EV3. B fanbHelieM nyiaHupyeTcs
obecreunThb Tak>Ke MOAJeP)KKY pa3/MuHbIX Bepcui Debian Linux, mpexae Bcero Jessie u Stretch.

AxTyanbHasi BepCHUsi yCTaHOBIIIMKA HaXOAUTCS TI0 afipecy
http://rubirobot.ru/files/img/setupRubiRobot.tgz. /laHHbIN apXUB JOCTaTOUHO 3arpy3UTh U
pacriakoBaTh JHOObIM apXuBaTopoM. EMHCTBeHHBIN UCTIOHSIeMbIH (aiin B apxuBe HOCUT UMsT
setupRubiRobot.Bepcusi-garacbopku.run. Harpumep, s Bepcuu 0.2.2, cobpanHoit 11 uronst 2018
ro/Ia, UCIIOTHsIeMBIH (haiis ycTaHOBIMKa OyzeT Ha3biBaThes setupRubiRobot.0.2.2-20180611.run.
YcraHOBKa IPOM3BOJUTCS B TePMUHAJ/Ie, OLHAKO 3allyCK YCTaHOBIIMKA BO3MOXKEH KaK
KOHCOJIbHBIMMU, TaK U rpaduuecKUMH Cpe/icTBaMU. B mociefHeM ciydae yCTaHOBIIMK
CaMOCTOSATE/TBHO 3aITyCTUT TpadryecKnii TEPMUHAT U TIPOZIO/DKUT B HEM paboTy.

YCTaHOBUMK SIB/ISIeTCS CaMOPACIIaKOBBIBAIOIMMCS aDXUBOM U COZEPKUT CJIeyIOLe KOMIIOHEHTbI:
1. Bubmoteky RubiRobot

2. YTunuty ev3, nnpefiHa3HAYeHHY!O JJ1 BBIIIOJIHEHUS] MHOXKeCTBa Orlepaljyi Ha KOHTposiepe EV3.
3. BubnmoTeku KpoCCKOMITUIISILIMH, TTO3BOJISIIOLLME CO3/laBaTh Ha M0J/Ib30BaTe/IbCKOM KOMIIbIOTepe
YCrio/HsieMble Qaitsibl A1 EV3

4. ®ainbl KoHpuUrypaumu a4 ssh u FreePascal

5. CKpUNT yCTaHOBKH, KOTOPBIY M03BOJ/IsIET B UHTePAKTUBHOM PeKMMe YCTaHOBUTb U HACTPOUTh
BCe BbILLIeIIepeurcIeHHoe, CO3/4aTb U HACTPOUTb KPOCCKOMITUIATOP.

[1n1s1 TosTHOM ycTaHOBKHM MoTpebyetcst He MeHee 700 MerabaiiT BO BpeMeHHOM Karajiore U TopsiKa
350 merabaiT B 11e/IeBOM MeCTOI0/I0KeHU . [IpakTuecku BeCcb 00beM CK/Ia/[bIBAeTCS U3
Kpoccoubmorek EV3 u kpocckommnunsTopa. KpoccbrubmoTeku BXOASAT B COCTaB YCTaHOBIIMKA, a
KPOCCKOMITH/ISITOP CO37IaeTCsl B TIPOLieCCce yCTaHOBKHU U3 MCXogHOro Koza FreePascal, Bxopsiero, B
CBOIO Ouepe/ib, B cocTaB AuctprbyTrBa Linux. Kpoccoubmmoreku BKtouaroT B cebst 6oee 2000
cucTeMHBIX (haitioB, ckorupoBaHHbIX ¢ EV3. Takoii Habop KpoccOubaoTek M30bITOUYeH J71s
CO3/IaHUsI TIOZABJISOIIEro OOBIITMHCTBA TIPOEKTOB U Ha TEKYIIUHN 1eHb MOXKET ObITh YMEHbIIIEH /10
HeCKOJIbKHX JIeCSITKOB (hailyioB. B To->ke Bpemsi, He CyIleCTByeT HUKaKUX OrpPaHUYeHUH Ha
WCII0/Ib30BaHWe CHUCTEMHBIX BO3MOXKHOCTel EV 3, uTo He M03BOJIsIeT Mpe/icka3aTh, KakKue 13
KpoccobnbmioTek MoryT notpeboBarbcst B Oygyiem. [IosTomy npepjaraeTcst He orpaHUUYMBaTh Oe3
OCTpOI HEOOXOZIMMOCTH COCTAaB KPOCCOMOIMOTEK.

YcraHOBKa ITPOM3BOJUTCS TIOZ, TIPaBaMy OOBIYHOTO T0/1b30BaTe ISl U He U3MeHsIeT CUCTeMHbIe
¢aiinbl. VickmroueHre cOCTaB/isieT YCTaHOBKA HECKOJ/IBKO TTAKeTOB U3 IITATHOTO Pero3uTapusl.
HacTtpotika koH(UTrypalMoHHBIX (haii/IoB MPOW3BOAMUTCS /ISl TEKYLLEro M0JIb30BaTelisl, Apyrue
TI0/Tb30BaTe/H JOCTyIa K OUO/IMoTeKe, yTUINTaM ¥ KPOCCKOMITU/ISITOPY UMeThb He OyAyT.

YcTaHOBKa COCTOUT U3 HECKOJIBKUX OINHWOHAJ/IBHBIX 3TAIlOB. OTO M03BOJISIET B ,[[aJ'ILHEI‘/’IH_IEM
MOBTOPUTH YCTAHOBKY, INPOITYCTHUB OAWH W/IKM HECKOJILKO W3 HUX.

JTanbl yCTAaHOBKM:

1. YcraHoBKa nakeToB sshpass, binutils-arm-linux-gnu u lazarus

ITpensiaraercs ABa BapyvaHTa [elCTBHIL: UCIIOIb30BaTh /71 YCTaHOBKH su Jibo sudo. B epeom
CJly4ae TI0/1b30BaTe b JOJKeH BXOAUTh B rpymity whell v 3HaTh maposib cicTeMHOTO
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aZiMUHHUCTpaTopa. Bo BTOpoM cityuae mosib30BaTesib JO/DKeH 3HaTh CBOM COOCTBEHHBIH Maposib U
“MeTh HeoOxoMMble pa3peliieHusi B ¢atine /etc/sudoers.

2. BBog, MeHM Karasora /Il pa3MellleHus pe3y/bTara yCTaHOBKH.
Karanorom 1o ymosruaHuio sIB/IsieTCs ev3, oH OyzieT pacrosio)keH B JOMAllTHEM KaTasiore
TI0/Ib30BaTe/Isl.

3. Hacrpoiika goctyna k EV3 mo ssh.
dopMuUpyrOTCs He0OX0UMble KOH(MUTypaIMoHHbIe (aii/ibl B KaTasore .ssh joMaiiiHero karauiora
TI0/Tb30BaTeJIs

4. Opranu3anus 6ecriaposibHOTo Joctyma K EV3.
TenepupytoTcst HeoOxoAUMbIe KiTtoud ssh u kormpyrorcst Ha EV3.

5. Co3paHre KpOCCKOMIUIATOPA.

CaMmblif AyTUTeTbHBIN 3Tarl, MOXKeT 3aHUMath 10 10 MunyT. Tpebyet Hamuuust MuarMyM 1T'B
OTepaTUBHOM MaMsITH, B IPOTUBHOM C/Tyuae pe3y/bTaT He MOKeT ObITb TapaHTHpoBaH. [1o
OKOHUYAaHUM KOTIMPYyeT KPOCCKOMITUIATOP U KpoccOubmiorekn EV3 B 1ies1leBoe MeCTOIONOXeHHe.

6. Konposanue 6ubmoreku RubiRobot B 11e/1eBoe MecTomnonoxkeHue.
[lono/THUTeTbHO K KOMMPOBaHHUIO, popMHUpyeT HeoOxoArMble KOH(GUTypaliOHHbIe (aiibl
FreePascal.

7. Kommunsiiyst oubmmoteku RubiRobot 1 Bcex mprmepos.
Ha fjaHHOM 3Tarie mocsieioBaTe/IbHO MepeOrparoTCcs ¥ KOMITUIUPYIOTCS UCXO/IHbIE (aiiibl
6ubmorexu RubiRobot 1 Bcex mpruMepoB B 11e/1eBOM MeCTOTIONOKEHUH.

Pe3ynbTaT YCTAHOBKH:
1. IMoarorosnenHsIi K pabore kpocckommunaTop FreePascal asis EV3, ¢ moakmroueHHON
oubmotekoit RubiRobot.

2. Ytunura ev3 - meHekep gocrtyna K EV3. Tlo3BosisieT KOMIWINPOBaTh, KOIMPOBATh U 3allyCKaTb
nporpammbl Ha EV3, obecnieunBaet goctyn K EV3 1 yjjaneHHbIi 3amyck JiF0ObIX KOMaH[,
ynpasJ/isieT CKOPOCTHBIM KaHaJ/IoOM CBsi3Y, taposieM foctyra u [P-agpecom EV3. Kpartkas nomolnps
TI0 YTHJIUTE IOCTYIIHA 3aIlyCKOM ev3 Ge3 mapaMeTpoB, pa3BepHyTasi IOMOLIIb - 3aITyCKOM eVv3 C
napameTtpoM help.

3. CkommnuupoBaHHast 6ubmioreka RubiRobot c Habopom rprMepoB B Kartasiore examples, B ToM
yucre - ¢ mwabnoHoM 7 mpoekToB Lazarus (examples/lazarus/template.pas)

IIpumepnr:
[TpuMepbl MPUBEZEHBI /I/Isl CUTYaL[|UH, KOT/la TEKYIIIMM KaTaJ0roM XOCTOBOTO KOMIIbIOTepa SIBJISIeTCS
karasnor examples 6ubmorekr RubiRobot.

Komnmsisinus npumMepa btnl.pp, KonupoBaHye U 3aryck Ha EV3 nosyueHHOro UCIoiHsgeMoro

(aiina:
ev3 fpccprun btnl.pp
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Komnmsisinus npumMepa btnl.pp u KonvposaHue Ha EV3 nonyueHHoro ucrnosHseMoro ¢aiina:
ev3 fpccp btnl.pp

Komnnposanue u 3anyck Ha EV3 paHee ckoMnuiMpoBaHHOTO UCHoHseMoro ¢arina btnl:
ev3d cprun btnl

3anyck ucrnonHsemoro Qaiina btnl, pusnuecku pacnosioykeHHOro B Karasore /home/robot Ha EV3,

0e3 Kakux-1ub0 TUarHOCTUYEeCKUX COOOIIeHNH YTH/IUTBI ev3:
ev3 silentrun btnil

3aryck rparuueckoro TepMrHasia ¢ nogkatoueHuem K EV3:
ev3x shell

BbiBOA, colep)KMMOT0 IoOMallIHero KaTasora nojb3oBaress robot Ha EV3:
ev3 shell 1s

Co6poc Bcex coeaunennii ¢ EV3. [Tone3Ho B pa3HbIX HEIITAaTHBIX CUTYaL[HsIX.
ev3 drop

I[MomnbiTKa 00HAPY>KUTH "MoTepsiBIMiics" EV3 B iokanbHOM cetu. TpebyeT maposib CUCTEMHOTO

aMUHMICTparopa.
ev3 fix

[punyauTensHast yctaHoBKa [P-aapeca EV3 (MoxHO yBHeTh Ha Auciuiee pobota). [TomnesHo,
Korjja poOOT repecTaeT OTK/IMKATLCS I10 ITaTHOMY uMeHH ev3dev.local v MOmbITKY ero

00HApYXHTH C MOMOIIbI0 KoMaH 1 ev3 fix nmm ev3 ufix He pUBesH K yCIexy.
ev3 setip 10.42.0.33

JlocTyn K MCXOAHOMY KOy YCTaHOBII[UKA:

YCTaHOBIIMK CO3/IaH TIPY TIOMOIIM YTUIUTHI makeself, yTo Mo3BosIsieT ITAaTHBIMU CPe/ICTBAMU
BBITIO/THUAT €70 Pa3apXUBaL[Mi0 Oe3 3arycKa CKpUITa YCTAHOBKH U 0e3 1moc/ieIytoliero yaaneHus
BpeMeHHbIX (paiiyioB.

Hampumep:

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

TakoM 3amycK pacrnakyeT apXMB yCTaHOBIIMKA B Karasjor RubiRobot fjomariHero karanora
TI0/1b30BaTeJIsl, YTO MO3BOJIUT MOJIYUUTh NPSIMOM JOCTYT K (haiisiaM apxyBa U CKpPUNTY YCTaHOBKHU.
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Bo3aMoXHocTu ononuorteku Rubirobot

MogroToBKa Koga U KOMNUASALMA NPOrpamMmbil.

Kak ObI10 CKa3aHO BBIIIIE, CYII[eCTBYET Pa3/IMUHbIN MHCTPYMEHTAapHUi AJIs IOATOTOBKH IPOTPAMMBI.
CaMbIM yHHBepCa/bHbIM, He3aBUCUMBIM OT XOCTOBOM OIepaliiOHHOW CUCTeMBI, siB/isieTcsl Habop
KOHCOJTBHBIX TEKCTOBBIX PeZIaKTOPOB Ha camoM 0oke EV3: mcedit, nano, vim u T. 1. B T0-e
BpeMsi 3TO caMblii Hey/[00HbIM Habop, C TOUKH 3peHHsl CKOPOCTH MOATOTOBKY ITPOTrPaMMbl, HaTU4Us
CIIPaBKH, aBTOZIOTIONTHEHUS Ko/, Opay3epa Kozia u T.7. YaCTUYHO, CUTYal[|I0 MOXKeT YIYUIINTh
UCIIo0/b30BaHue pesiakTopa fp 13 cocrasa FreePascal, ofgHako n3BecTHbIMU TIpoOsieMaMU B HeM
SIBJIIFOTCSL OTCYTCTBHE TOJJeP)KKHA PYCCKOTO S13bIKa M CJIOKHOCTD B [TIePBOHAYA/IEHOM
KOH(UTYPHPOBaHUM.

[Tpu MCrosib30BaHUM KPOCCKOMITU/IITOPA HAa XOCTOBOM KOMITBIOTEpe TOSIB/ISIETCST JOTIO/THUTe TbHAsT
BO3MO)KHOCTb TTPUMEHSTh KaK YHUBEPCA/IbHbIE, TaK U CIIel[UaM3UPOBaHHble rpaduuecKue Cpepl.
K mepBbIM MOKHO OTHECTH JIETKOBECHYIO cpelly pa3pabotumka Geany, KO BTOpbIM - cpeny Lazarus.

Bribop Geany noTpelyeT ero Haua/JlbHOM HaCTPOMKU Ha UCIO/Ib30BaHUE YTUIUTHI ev3, HarpuMep -
yCTaHOBKY B 3HaueHHe "ev3fpccprun %f" Bropoii koMaH/ibl si3bIKa MporpaMmmupoBaHus Pascal s
cOOPKH M 3arycKa IporpaMMel (371eMeHT MeHto "CHopKa/YCTaHOBUThL KOMaH Ikl COOpKH'). DTO
T03BOJIMUT Ha)KaTheM KiaBullv F9 kommnumvposars v 3anyckars Ha EV3 Tekyiiyto riporpaMmmy.

Camblii IIUPOKUI Habop (PyHKIIMOHA/TBEHBIX BO3MOXXHOCTEH /1151 TIOATOTOBKY KO/Ia TIPeZI0CTaB/IsSIeT
crielia/IM3upoBaHHast cpefa Lazarus. B Habope nipumMepos 6ubmoreku RubiRobot nmeertcs
TIOArOTOB/IEHHBIN 111a0/IOH-TIPOEKT /jis JaHHOM cpefibl (examples/lazarus/template.pas).
EmuHCTBeHHBIM TpeboBaHueM /i1t Lazarus siB/IsieTCsl OTK/IIOUEHKe TIOEeP>KKH OT/Ia[UrKa, UTO
NO7IPOOHO OMMMCAaHO B Haya/IbHOM KOMMEHTapHH I11abioHa.

Konduryparus kpocckommunstopa FreePascal obecrieunBaeT MUHIMU3a1H0 00beMa
ycrnoHsemoro ¢atina. ITo cenaHo J/s1 yBeJudeH s CKOpOCTU kKonvpoBaHus Ha EV3 u 3amycka
nporpamMMbl. OZIHAKO B TIpoLiecce pa3paboTKH MOXKET MoTpe0oBaThCs MoJTyuaTh MoAPOOHYIO
MH(OPMALMIO 0 BO3HUKAIOLIUX OLIMOKax. [IJisi 3TOro MOXKHO TepeJjaBaTh KOMITUISITOPY WA
YTUINTE eV3 OMLUIO -gl, T03BOISOLYI0 TIPH BO3SHUKHOBEHUH OLIMOKY BHIBOAWUTH UMs (hatina,
(dyHKUMW/TIpOLieAyPhl U HOMEeP CTPOKU, TJje OHa rpowusoliivia. Haripumep, nmporpamma snsNXTT.pp
JUIs CBOel paboThl TpeOyeT Ha/TMuMe TMOAK/IIOUeHHOTo K poboTy Aarunka-KHONKM NXT. B ero
OTCYTCTBHUM TNIPOrpaMMa aBapyitHO 3aBepIIUT PabOoTy C BHIBOJJIOM COBepIIIeHHO HeMH(OPMAaTUBHOTO

COOOITIeHHSI, COTIPOBOXKJAEMOTO 3BYKOBBIM CHUTHAJIOM:
ev3fpccprun snsNXTT.pp

EAccessViolation: Access violation
$0004EB2C
$0004CE14
$00022670
$00008D90
Wcnonbp3oBanue omniuu -gl gact bonee MH(GOPMaTUBHbBIN pPe3y/bTaT, KOTOPBIM [M03BO/IUT OMpe/eTUTh
CTPOKY, T/ie IPOU30IIlIa OIMOKa:
ev3fpccprun -gl snsNXTT.pp

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

Tak>ke, MO>KHO TTOTHOCTBEO TIEPEKOMITUIMPOBATH BCE MCII0/Ib3yeMbIe TPOrPaMMO MOAY/TH
OubmioTexy, 06aBUB OMIMIO -B, UTO TT03BO/MT MCCIEA0BAaTh BeCh HAOOP BBI30BOB TPOLIEAYP U
GbyHKIMH, KOTOPBIH MpHBe K omirbke. OfHAKO 3TO BaXKHO, B OCHOBHOM, /17151 Pa3pab0TUMKOB
OubmioTexu.

YKazaHHbIe OMLUKA MOXKHO Pa3MeCTUTh Ha MOCTOSIHHOW OCHOBE B KOH(UI'ypaLMOHHOM (atiinie
FreePascal, 160 yka3athk B HacTpoMKax npoekra Lazarus.

CrapT nporpamMmmbl.

[Tepexon B pabounii pexxum nporpammbl Ha 6a3e 6ubamoreku RubiRobot oripesensiercs o
KEeJITOMY 1[BETY I[BETOMHAUKATOPOB O/10Ka. CTapT mporpaMmebl B ssh-ceccuu 3aHMMaeT MeHee
CEeKYH/IbI, HO Ta->Ke camasi lporpaMma craptyet uepe3 BrickMan 6/10ka B TeueHUM 3-5 CEKyH/I.
YTtoObI M36€)KaTh ITHX MOTEPh HA POOOTOTEXHUUECKUX COPEBHOBAHUAX, PEKOMEH/IYeTCsI B Havase
TIPOrpaMMbl YCTaHAB/IMBaTh OXKUIAHUE Ha)KaTHsl KHOTIKY O/I0Ka W/IM BHEILITHeM KHOTIKYM U 3aITyCKaTb
poboTa Ha BBITIO/IHEHWE KOHKYPCHOTO 3a/IaHUsI He 3alTyCKOM MPOTrPaMMbl, @ Ha)KaTHEM KHOTIKH.

Hauunasi ¢ Bepcuu 0.2.1 6u6/110oTeKH, MporpaMMa B COCTOSTHUM CAMOCTOSITe/TbHO PecTapToBaTh
JATYMKH U MOTOPBI, KOTOpbIE He ObI/TM KOPPEKTHO WHHIIMATM3UPOBaHbI TIpU CTapTe poboTa. B
LITaTHOM CUTYyallX TIOTePh BpeMeHH Ha YKa3aHHble /1eHCTBHUS HEeT, OIHAKO B C/yuyae
HE0OXOUMOCTH pecTapTa BHEIITHUX YCTPOMCTB, pOOOT MOXXET MOTPATHUTh /10 5 AOMOTHUTETLHBIX
CeKyH/ Ha yKa3aHHbIe fielicTBus. B mobom cydae, Takue miotepu 6osiee rpearoYTUTe/bHBL, UeM
HEeBBITIOJIHEHYe TTI0CTaB/IeHHOM 3a/]auu.

LLitaTHOE 1 NPUHYAUTENbHOE 3aBeplUueHne paboThbl
nporpamMmbil.

[Tpu HeoOxoguMOCTH, MH00Oast mporpaMMa Ha O6asze 6ubmoreku RubiRobot MoxkeT 6bITH
NPUHYJUTE/IBHO OCTaHOB/IEHA AJIUTebHbIM HakaTheM Ha KHOnKy BACK. 3To BepHO Kak Ipy
3amycke Ha O0ke uepe3 BrickMan, Tak 1, HaurHasi ¢ Bepcuu 0.2.1 6ubmioTeku, TIpy 3arrycKe
nporpammsl B ssh-ceccuu. B rocniejHeM cityuae npuHyAUTe/IbHAsE OCTAHOBKA MTPOMCXOUT TaKIKe
TP 3aKPBITUM OKHA TepMHHana ¢ ssh-ceccueid, Haxxatny kombunarwii "Ctrl-C" wm "Ctrl-\".

[Tpu mITaTHOM 3aBepIiieHUH PabOTHI TPOTPAMMBI IaTUMKH U MOTOPBI, a TaKKe Bce rnogcucteMsl EV3
TIPUBO/ISITCS B COCTOSTHYE TI0 YMO/TUaHUt0. B rofiaBisitoirieM OO/BIIMHCTBE C/TyyaeB
TIPUHYJWUTE/ILHON OCTAHOBKH M/ BO3HUKHOBEHUSI TIPOTPaMMHBIX MCK/TIOUeHU OUOIMOTeKa TakKe
npuBoguT EV3 B cocTosinue 1o ymonuanuto. OfHaKo, eC/i rpepbiBaHUe MPOrpaMMBbl 10 KaKUM-
b0 puurHaM He ObI710 06paboTaHO OUOTHMOTEKOH (HarpUMep - TIOTyYeHHe TPOrPaMMOi
HerepexBaTbiBaeMoro curHana SIGKILL, Bo3HUKHOBeHUe arrapaTHbIX WK HerpelyCMOTPeHHbIX
OUOTMOTEKOM MTPOrPaMMHBIX OIITHOOK), BO3MO)KHBI CUTYAIUH, KOT/Ia pOOOT, B OTCYTCTBUM
TIPOTPaMMBbI, TIPO/I0/KAET BBITIONHATE 3aMyllleHHbIe IPOrPaAMMOM B aCUHXPOHHOM PeKHUMe
JeliCTBUSI M COXPAHSIeT HeITaTHOe COCTOSIHME AaTYMKOB, LIBETOMHMKALIMK O/10Ka U T. 7. Harprmep,
MOTOPBI MOT'YT MPOAOJIKATh BpallieHre, 3BYKOBOM (haiis - MpOUTphIBaThCS, 1{BETOMH/[UKATOPHI
TOpeTh >KeJIThIM LIBeTOM U T. TI.
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[TpocrTeiiitiee pellieHKe JaHHOU TTPOOIEMBI - 3aIyCTUTBD JTF00YI0 TIPOrpaMMy Ha 6a3e OMOIMOTEKH
RubiRobot 1 HemeisIeHHO ee TTpepBaTh IITAaTHBIMU CPeCTBAMU.

Cy1ecTBytoT 1 Ooree KapuHa/bHbIe CIIOCOOBI: (Pri3UecKoe OTK/IIOUeHNe BHEITHUX yCTPOMCTB,
BBIK/TFOUeHHe 0/10Ka, U3bSATHE aKKYMYJ/ISTOpa.

Moaynu 6uGnnoTeKku

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

1. Ba3oBsbIii Moay/ib uev3. Jltobas mporpaMma, UCTIO/b3YFOIIas OUOTHOTEKY, T0/DKHA TIOAK/TIOUUTh
KaK MUHHMYM MO/YJIb UeV3 Y TIepBbIM JIeliCTBUEM BbI3BaTh MPOLielypy UHULIMAIU3aL[u1
6ubmoTeku ev3init(). be3 atoro obpartieHre K 6uGMOTEKe OyIeT 3aBepIIaThCS OIMIUOKOH.
[ITaTHbiii HAOOp MAHUMYSALMN MPU UHULMATHA3AL[UM TT0[jpa3yMeBaeT CO3/laHue BCeX HeoOX0AUMBIX
00BeKTOB OMO/TMOTEKH, TTIOJK/TIOYEeHHE K anmapaTHbIM YCTPOKCTBaM, CrieliipruHast HaCTPOMKa
00pabOTKM UCKITIOUNTE/bHBIX cuTyaluii U curdanoB OC Linux. B 3aBucuMocT# ot criocoba
BbI30Ba, ev3init MOXKeT MPOBECTH PSifi, JOMOJTHUTETbHBIX MaHHUITY/ISILIAN.

[MTporieaypa ev3init onvcaHa B uev3.pp CJieyIOIIMM 00pa3oM:
procedure ev3Init();
procedure ev3Init(signal:string);
procedure ev3Init(links:array of const);
procedure ev3Init(signal:string; links:array of const);

[TepBbIii BapuaHT MPOLeAyPbl MHUIMATU3UPYeT OUOTHMOTEKY 0e3 KaKUX-/THOO0 [JOTTO/THUTETbHBIX
MaHUITYJISLIAN.

Bropoli BapuaHT 103Bo/IsIeT NpY CTapTe POrpaMMbl IPOMTPaTh 3BYKOBOM CHUTHAJ,
3aKO/[JMPOBaHHbIN B CTPOKe signal. Mofysib uev3 coiep>kUT 5 KOHCTAHTHBIX CTPOK C UMeHaMU
signall, ..., signal5, ¢ 3aKoIPOBaHHBLIMU KOPOTKHMMH 3BYKOBBLIMU KOMTIO3ULIMSIMU. JIF00ast U3 3THX
CTPOK KOTOPBIX MOXeT ObITh repesiaHa B ev3init. Harpumep:
begin

ev3init(signal4d);

end.

TpeTuii BapuaHT JiaeT BO3MOKHOCTb 3aKPeNUTh 3a OT/Je/TbHbIMU MOPTaMU KOHKPEeTHbIe yCTPOMCTBA
Y BBITIOJTHUTh UX PEUHULIMAM3ALIUI0, eC/TA OHU 110 KAKUM-/TMO0 NMTPUUMHAM He 0OHApY>KeHbI WIH
HEBEPHO WHUIIMA/IM3UPOBaHbI. [JaHHasi BO3MOXXHOCTb 0COOEHHO aKTya/lbHa Ha pOO0TOTeXHUUEe CKMX
COPEBHOBAHMSIX, TTPaBU/Ia KOTOPBIX MOTYT 3arpeliarh 00ble MAHUITY/ISLIANA C POOOTOM IOC/Ie ero
BK/TFOUEHHSI 110 OKOHYaHWHU KapaHTHHa (Hanpumep - npaBuia WRO u RRO). Ognako npu
BKJTIOUEHUH POOOTa CyI[eCTBYeT BEPOSITHOCTh HEKOPPEKTHOTO OTIpeZie/ieHHsI OTZe/TbHBIX JaTUMKOB U
neuratesieid. [Ipy HEBO3MOXXHOCTU MPOTPaMMHOM W/ arrapaTHOW perHULIMaIru3aluu (HarpyuMmep -
OTK/TFOUEHWEM | TTIOBTOPHBIM TIO/IK/TFOU€HHUEM YCTPOUCTRB), POOOT MPAKTUYeCKU rapaHTUPOBAaHO He
CMOXXeT PeLlWTh MOCTaB/IeHHbIe Mepe/i HUM 3a/lauk, YTO MPUBEJET K MOPaXKeHHI0 KOMaH/Ibl B
TeKyIllel MOMbITKe.
B Maccwus links ripotieayp ev3init J0/mKHO ObITE MepelaHO MPOU3BOJ/IbHOE KOJIMUECTBO Tap
UIeHTU(UKATOPOB MOPT-yCTPOMCcTBO. Harpumep:
begin

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

B nipuBesieHHOM ripuMepe 3a TopToM 1 huKcHpyeTcs LIBETOBOM /JaTuuK, 3a MOPTOM 3 -
yABTPa3ByKOBOM, 3a moptoM D - cpeiHuii MOTOD, 3a MOpPTOM A - 60/BbIION MOTOD.

Ecsmn npu uHuImManu3anyu 6ubimorekd 0OHApYy>KMBAeTCs, UTO MepejaHHbIN Habop He
COOTBETCTBYeT TeKyllleMy Habopy MoAK/IFoueHH, TIpoljeypa ev3init BEIBOAUT Ha Auciiiert EV3
nH(popmaLuro 006 oMbKe U MbITaeTCs PeMHULIMA/TM3UPOBaTh HEKOPPEKTHbIE YCTPOMCTBA,
COTIPOBOX/1asi TIPOLIeCC 3BYKOBBIMU CUTHa/IaMU. [1OTIBITKYA perHULMaIM3aluu OyayT MPoA0/KaThCs
IO TeX TIop, TIOKa BCe YCTPOWCTBA He Oy/yT KOPPEKTHO OTpeZierieHsbl, MO0 [0 MPUHYANTETbHOMI
OCTaHOBKH IPOrpaMMBl.

B Tabnuiie HKe MPUBOAUTCS HAOOP KOPPEKTHBIX UJeHTHU(HUKATOPOB /I7Isi BCEX MOPTOB U YCTPOWCTB
6rubmiorexu Bepcuu 0.2.1 (perncTp CMMBOJIOB HEBa)XKeH, CUMBOJIbI PYyCCKOTO asiaBHUTa - B
KoaupoBKe utf8):

[TopT WM yCTPOMCTBO KoppekTHble uieHTU(HUKaTOpbI

[Topt 1 1'1"'in1" 'port1’

[Topt 2 2 '2"'in2" 'port2'

ITopt 3 3 '3"''in3' 'port3'

I[Toprt 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’

Ynberpa3BykoBol gatuuk paccrosiHus EV3 | 'ev3ultra’ 'ultra' 'yibrpa’

[Hatuuk rupockona EV3 'ev3gyro' 'gyro' 'Tupo’

Hatuuk 11BeTa/cBeta EV3 'ev3color' 'color' et

Haruvk-kHonka EV3 'ev3touch’ 'touch' 'kHonka'
WHppakpacHsblii fatuvk EV3 'ev3infra’ 'infra’ 'ungpa’

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

bonbioii motop EV3 'ev3motor’ 'Imotor’ 'largemotor' '60osb110#'
Cpepanuii motop EV3 'ev3dmmotor’ 'mmotor’ 'mediummotor’ 'cpegHuiA’'

YeTBepThiii BapUaHT UHULIMA/IN3ALIMN SIBSIeTCS] KOMOUHALMel ABYX MpebIAyIInX.

2. Moaynu noaaepXku 6 ocHoBHbIX noacucrem EV3.

Mopynb Onucanue
rubiroScreen O6paboTka aucruies EV3
rubiroSound OO6paboTka ayauo-cuctembl EV3
rubiroL.eds OO6paboTka 11BeToBOM MHAUKalmu EV3
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Mopayab OmnucaHue
rubiroButtons O6paboTka KHOIOK EV3
rubiroMotors O6paboTka apurareneii EV3
rubiroSensors O6paboTtka matunkoB EV3

3. Bcnomorare/ibHbBIe MOJY/IH

Mopyib Onucanue
uev3devices HuskoypoBHeBas ojepykKa MOAK/II0YaeMbIX YCTPOMCTB.
uev3sysfs HuskoypoBHEBOe UTeHHe-3aIich JaHHbIX s sysfs-taiinon
uev3fb, uev3freetype, Hu3skoypoBHeBasi Tofiiep>KKa JTUCTIIes
uev3ftfont, uev3dimage
uev3const, uev3func, uev3utf8 | O61ieynoTpebHTe/IbHBIE KOHCTAHTHI, TepeMeHHbIe, PYHKIIUN

OCOOGEeHHOCTU K/1acCcoOB OUOINOTEKU

Oco6eHHOCTBIO K/1aCCOB OUO/IMOTEKH SIB/ISIETCS TO, UTO OOJIBIIIMHCTBO METO/IOB B KaueCTBe
pe3ysibTaTa BO3BpaIljaeT CChIJIKY Ha TEKYI[UH 00BEKT. ITO TTO3BOJISIET OCYIECTBIISATh
TIOC/IeZI0BaTe/TbHBIN BBI30B METOZIOB 00beKTa Oe3 MOBTOPHOTO yKa3aHus 00bekTa. Harpumep:

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

ev3init();
LM:=TEv3LargeMotor.Create,

LM.setHowStop('cTon').run(100).wait();
end.
IIpyroii 0cOOeHHOCTBIO SB/ISETCS UCII0/Ib30BaHKe THIIA variant /st 60/IbIIMHCTBA TTapaMeTPOB U
TI0BCeMeCTHas IeperpysKa MeTo[0B K/IaCCOB. JTO I03BOJIeT UCIO0JIb30BaTh OJHO U TO-XKe UMS
MeTO/ia, HO C Pa3HBIMU THUTIAMH U KOJIMUeCTBOM TlapaMeTpPOB, UTO (haKTHUeCKH MpUO/KaeT

BO3MO)KHOCTU OMO/TMOTEKH K BO3MOYKHOCTSIM MHTEPIIPETHPYEMBIX S13bIKOB C JUHAMUUe CKOU
TUMM3aLUeHn.

MpeponpepeneHHble 00 bEKTDI

[TpenonpeziesieHHbIe 0OBEKTHI CO3/IAIOTCS BBI30BOM TIpolieAyphl ev3init() u3 Moay/s uev3.
Hanbosee BakHbIe W3 HUX TlepeurcieHbl B TabuLe HUXKe:

O0beKT Knacc Mopyib Kparkoe onucanue

ev3 TEv3 uev3 MokeT MCI0JIb30BaThCs 151 OKUJaHUSI BOSHUKHOBEHUSI
cobbITh Ha pyrux obbekTax. [Moagep>kusaet 1o 10
TaiiMepoB. [TpUK/IaiHbIM MPOrPAMMKCTOM TIPUMEHSIETCS B
OCHOBHOM /17151 yTIpaB/ieHus Tatimepamu. HeobxonumocTs B
CO3[,AHUM APYTUX IK3EMIUISPOB OTCYTCTBYET.
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O0BeKT

Kinacc

Mopaynab

KpaTKOE onucaHue

ev3buttons

TEv3Buttons

rubiroButtons

Ob6ecreunBaeT 06paboTKy KHOMOK EV3. Vcnonb3yercs
roBceMecTHO. Heo6X0qMMOCTh B CO3aHUU PYTUX
9K3EMILISIPOB OTCYTCTBYET.

ev3leds

TEv3Leds

rubiroLeds

Ob6ecrieunBaet 06pabOTKyY LIBeTOMHAMKaIMK EV3.
Hcnonb3yetcst moBceMecTHO. Heo6X0qUMOCTE B CO3aHUU
JPYTHX K3eMILISIPOB OTCYyTCTBYET.

ev3screen

TEv3Screen

rubiroScreen

ObecrieuriBaet 06paboTKy gucrines EV3 B rpaduueckom
pexxume. Mcronb3yetcs noBcemectHo. HeobxoaumocThb B
CO37laHHH APYTUX K3eMIUISIPOB OTCYTCTBYeT.

ev3sound

TEv3Sound

rubiroSound

ObecreurBaeT nozAepkKy aynuo EV3. Vcnosnb3yeTcs
noBceMecTHO. Heo6X0qUMOCTh B CO3aHUU IPYTHX
9K3eMIUIIPOB OTCYTCTBYeT.

ev3DeviceFactory

TEv3DeviceFactory

uev3devices

®abpuka ycrpoiict. ObecrieunBaeT MHULMAIM3ALIUIO
YCTPOMCTB U XPaHUT HAOOP TIOAK/TFOUEHHBIX YCTPOCTB.
ABTOMaTHUeCKH OOHOBISIETCSI: TIPH TIOTTBITKE
WHUIWAIM3UPOBATh HOBOE YCTPOMCTBO, TIPU TIOTTBITKE
obpalljeHust K OTK/TFOUEHHOMY YCTPOKCTBY. B nocienHem
CJlydae OCYIIeCTB/ISET HECKOJBKO TIOMBITOK OOHOBJIEHUSI CO
3BYKOBOM U LIBETOBOUW MHJMKaL[Mel. AKTUBHO UCTIONMb3YeTCs
JUIsl BHYTPEHHUX Liefiel, HeoOXOIUMOCTD I0CTYTIa K OOBEKTY
V3BHe BO3HHMKaeT KpaiiHe peJKo.

Knaccbl nogknoyaeMbiX yCTpOVICTB

Knacc

Mopyab

Kparkoe onucanue

TEv3InfraSensor

rubiroSensors

WudpakpacHbii gatunk (kox 45509). [To3BosieT orpeiesisiTh pacCTOSTHHE 10
nipensiTcTBYsA (710 mprMepHO 70 cM), HarpaB/IeHne ¥ pacCTOsIHUE [0 Masika (KoZ
45508), Habop HaXKaThIX KHOMOK Ha Masike. Oreparjiy Ha Masike TPOBOJSTCS C
y4YeToM BhIODaHHOTO KaHasla CBSI3U.

TEv3GyroSensor

rubiroSensors

T'upockonuueckuii faTunk (ko 45505). [To3BoisieT onpeennTh CKOPOCTb U
HaripaBJieHHe TIpY ABWKeHUH B TOPU30HTA/IbHON TJIOCKOCTH, CKOPOCTD U YTOJT
HaKJ/IOHa.

TEv3UltraSensor

rubiroSensors

YnbTpa3BykoBoi Aatuuk (Kop 45504). [To3BosisieT onpesessiTb pacCTOsIHUE /10
MpEenATCTBUA B MUJIUMETPAX, CAHTUMETPAX, METPaX; OLJ€HWBATb HA/IMUHe
LIYMOB OT /IPYTHX /IaTYMKOB; TIO/TyYaTh JAHHBIE Cpa3sy, MO0 0XKUAAaTh
V3MeHUBILErocs 3HaueHus1. [IITaTHO Mo/iep)KUBaeT PeXXHUM MTOCTOSTHHOTO
HEIpepbIBHOTO OTPe/ieNIeHNsI PACCTOSTHUS. DKCIIePUMEHTA/IbHO TIO/ZIeP>KUBAeT
PEXXMM OTHOPA30BOTO OTPe/IeIeHUsI PACCTOSTHYS (He PEKOMEeH/TYeTCs K
HCITI0/Ib30BaHUIO)

TEv3ColorSensor

rubiroSensors

[Hatuuvk uBeta/cBeta (kog 45506). [ToagepkvBaeT peXkuMbl onpefesieHust
L|BeTa, orpe/esieHus cocTapstomyx 1seta (RGB), onpeseneHus ypoBHs
OTPaXEHHOI'0 CBeTa U Ollpejie/ieHHs 0CBellleHHOCTHU. ITo3BossieT ronyyars

[AdHHBIE Cpasy, b 1% (00) O0XXHW/1aTh W3MEHHUBIIIEroCcda 3Ha4eHus

TEv3TouchSensor

rubiroSensors

[Jaruuk Kacanus (kog 45507). ITo3BosnsieT orpeAeuTh TeKylllee COCTOsSTHUe
KHOIIKH, TI03BOJIIeT OXKUJATh HAXKATHS, OTKATUSA U LIje/TJKa.

TNXTTouchSensor

rubiroSensors

Hatunk kacauus (kog 9843). [To3BoisieT onpefenuTh TeKyIee COCTOSTHIE
KHOITKH, TI03BOJIAET OXKUAATh HaXKATHsA, OTXKATHUA U 1Ie/TUKa.

TEv3MediumMotor

rubiroMotors

Cpegnuii Motop (koz 45503). [To3BossieT 3amyckaTb MOTOP C OCTaHOBKOM 10
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Knacc Mopynab Kpartkoe onucanue

WCTeueHUH BpeMeHH, TI0 JOCTIKeHUIO KOJTMYeCcTBa 000POTOB WITH IPajiyCoB, a
TakKe Oe3 orpaHnueHU. [laeT BO3MOXKHOCTE peBepca. Ilepes 3aryckom U IpH
3aITyCKe M03BOJIsIeT YKa3aTb CKOPOCTh U OJJMH U3 TPeX Crocob0B OCTaHOBKY, a
TakXXe B JIFOOOM MOMEHT BpeMeHH TMOMy4YUTh 3TH JaHHbIe. [To3BosisieT
OTIpeZieINTh TEKYIL[YI0 CKOPOCTh U TIO3ULIMIO, XK/JaTh 0CTaHOBKM MOTOpa.

TEv3LargeMotor rubiroMotors | Bosemmoii motop (koz 45502). Bo3MOKHOCTH 5KBUBANeHTHBI CpeJHEMY
MOTODY.
TEv3Rule rubiroMotors | PyneBoe ympaBneHue. [1o3BossieT UCI0/b30BaTh O[HOBPEMEHHO Tapy

6onb1mx MOoTOpOB. IT03BOSET 3aMyCKaTb MOTOPBI C OXKH/IAHHEM OCTaHOBKH
TIO T10 AOCTIKEHHIO KOJIMuecTBa 060pOTOB UK rpagycoB. [To3eosnisiet
3aITyCcKaTh MOTOPBI 6e3 OKH/IaHHsI C 0CTAHOBKOH IO MICTeUeHHH BpeMeHH. [laet
BO3MOXHOCTB peBepca. [lepe; 3arryCKOM | MPH 3aITyCKe M03BOJIsieT YKa3aTh
CKOPOCTB U OJJVH U3 TPeX Croco60B OCTaHOBKH, a TAKXKe B 000K MOMEHT
BpeMeHH M0/IyYUTh 3TU AaHHble. I103BOIsIeT Onpeie/IMTh TeKYIY0 CKOPOCTb U
TO3ULMIO, JKJaTh OCTAaHOBKU MOTODOB.

OO01ue CBOWCTBA K/IaCCOB YyCTPOWCTB

Cpeau o0IIMX /17151 BCEX K/IaCCOB YCTPOWCTB CBOMCTB C/I€AYET BbIIE/IUTh JIOTHUECKOEe CBOMCTBO
Connected 1 cBolicTBO niepeurciuMoro tura Port.

CroiictBo Connected siB/IsieTCS yHUBEpPCa/IbHBIM CTIOCOOOM OTpe/ieIeHus Ba/TUIHOCTH 00bEKTa.
OHo BO3BpalllaeT true TOJBKO B CTy4ae, ec/ii 00beKT KOPPEKTHO TMOJK/TF0UeH K aKTUBHOMY B
HaCTOSIIIUA MOMeHT (hr31ueCcKOMY YCTPOMCTBY. Bo Bcex oCTa/lbHBIX C/TydasiX, B TOM UKC/ie U TIpU
HeyjauHOM MHULManu3aluu o0bekTa, Mmetos Connected Bo3ppairjaer false.

CroticTtBo Port Bo3BpaiijaeT roprt, K KOTOPOMY TOAK/IIOUeHO (pr3rueckoe YCTPONCTBO, CBSA3aHHOE C
TeKyIUM 00bekToM. [IprBe/ieHue MO/TyueHHOTO 3HaUeHUsI K 11e/I0UMCIeHHOMY THITY (Harpumep, C
nomMoIibio GpyHKimu ord) faeT uncio ot 1 1o 4 A5 JaTUMKOB, OT 5 /10 8 - /st MOTOpOB, 0 - TIpU
HEBa/IUJHOCTH 00BEKTA.

CpepacTtBa goctyna K 06 bektam, MeToAbl MHULUann3aumm
YCTPOWCTB.

Hoctyr K 00beKTaM MoK/IFoUaeMbIX yCTPOMCTB (MOTOpaM U JiaTurMKaM, py/ieBOMY yIpaB/IeHHI0)
peanu3yeTcs AByMsI CIIOCO0aMU: KlacCHYecKHM 1 (yHKIMoHaMBHBIM. Kax/1p1ii criocob
Mo/ iep>kKUBaeT 0 /iBa MeTO/la MHULMA/IW3alui YCTPOMCTB - (PUKCUPOBAHHBIM 1 JUHAMHUYECKUH.

OO6BeKTHI MOJK/IF0YaeMbIX YCTPOMCTB MOTYT CO3/IaBaThCsi, 00pabaThIBaThCsl U YHUUTOKATbCS
MPOrPaMMHUCTOM IITaTHBIMH (K/IACCHYeCKHMHM) CPe/ICTBAMH 00BEKTHO-OPHEeHTUPOBAHHOTO
rporpaMMupoBaHusi. Kaxk/ibli1 K/1acC yCTPOWCTB COZIEPKUT /iBa KOHCTPYKTOPA JJ1s1 MO JePXKKH
(bMKCMPOBAHHOTO M JUHAMUYECKOTO MeTO/I0B UHULMA/IH3aL{1H.

dukcupoBaHHbIN MeTOZ INpe/irosaraeT co3zjaHue obbeKkTa ycTpoiicTBa KOHCTpyKTOpoM Create C
OZJHUM I1apameTpoM (HoMepoM 1opTa). [Ipy 3ToM NpoM3BOANUTCS NMOMBITKA UHULMAI3aLAN
YCTPOMCTBA M0 YKa3aHHOMY MOPTY (B C/lyyae Heyzlaud KOHCTPYKTOP BepHer nil).

JuHaMu4ecKuil MeTo/] MCIo/b3yeT KOHCTPYKTOp Create 6e3 nmapamerpa. I1pu 3ToM npou3BoguTCs
TIOTIBITKA MHULIMAM3aLMK YCTPOMCTBA 3asiBJIEeHHOTO TUIIA Ha JIF0060M TopTy (B c/lydae Heyaauu
KOHCTPYKTOp BepHeT nil). [Touck ycTpolicTBa NPOM3BOJUTCS OT MeHbILIero HoMepa MopTa K
6onbiieMy. [1py Ha/MUKMK HECKOJTBKHUX YCTPOWMCTB MIPUOPUTET OT/IaeTCsl paHee He
VHULMa/IM3UPOBaHHbIM. /IMHaMU4eCKU MeTOZ N03BOJIsIeT UHULIMAIU3UPOBAaTh YCTPOKUCTBA TOIBKO

22



Bubmoreka RubiRobot, Bepcusi 0.2.2

TI0C/IeZloBaTe/IbHO, 6e3 BO3SMOYKHOCTH [JOCTYTIA K yCTPOMCTBAM Ha CTApILIUX TIOPTax paHee, ueM K
yCTPOMCTBaM Ha MJ/IaJIIINX MOPTaXx.

B nipyiBejeHHOM HUKe IIpUMepe MpezIio/iaraeTcs, YTo K KOHTPOJ/UIepy IOAK/IFOUeHb! Ba JaTyuKa-
KHOIIKY, K 1 1 4 nopram.

®UKCHPOBAaHHBIM MeTO/, UHULIMA/IA3aL[u1 [JvHaMyueCcKui MeTOJ, UHULMAIM3alid YCTPOWCTB
YCTPOMCTB.
{$mode objfpc} {$mode objfpc}
uses uev3, rubiroSensors; uses uev3, rubiroSensors;
var ti1, t4: TEv3TouchSensor; var tOne, tTwo: TEv3TouchSensor;
begin begin
ev3Init(); ev3Init();
// nHuunanmsayma pgatymka- KHOMKK // vHUUManusauuMsa nepBoro AaTyuka-KHOMKU,
// Ha nepBOM MopTy // no ¢akTy - Ha NepBOM MOpPTYy
t1:=TEv3TouchSensor.Create(1); tOne:=TEv3TouchSensor.Create;
// ViHMUManusaums paTyumkKa-KHOMKU // VHMUManu3auma BTOPOro AaTuyuKa-KHOMKHK,
// Ha 4yeTBepTOM MopTy // no ¢akTy - Ha 4eTBEpPTOM MOpTy
t4:=TEv3TouchSensor.Create(4); tTwo:=TEv3TouchSensor.Create;
ti.free; tOne.free;
ta4.free; tTwo.free;
end. end.

Cy1iecTByeT ajibTepHaTUBHBIN (PYHKIHOHAIBHBIN) CI0C0O0 OCTyTIa K 00BeKTaM MOK/TF0YaeMbIX
YCTPOWCTB, C TIOMOII[bIO CITeI[Ha/IbHBIX PYHKIIHM, KOTOPble 00BSIB/IEHBI /11 KaXK0r0 K1acca
ycTporicTB. PYHKIMM aBTOMaTUUeCKU CO37al0T HeoOX0JuMble 0OBeKThI TPU MePBOM 00palleHuH U
BO3BPAIIIAlOT UX B KauecTBe pe3ysbTara. Co3JaHHble 00BEKThI COXPAHSIIOTCS B ONIEPAaTUBHOM MaMSITH
Y TIPU MTOC/IeAYIOIINX 0OpalleH|sIX BO3BPAIllatoTCsl 6e3 MOMbITKY MOBTOPHOTO CO3/laHusl. Kak 1 B
K/IaCCUYeCKOM Criocobe, Mo/iiep>KUBatoTCs PUKCHPOBAHHBIN U IMHAMUYUE CKUM METO/IbI CO3JaHHUsI
006bekToB. [Ipy GUKCUPOBaHHOM MeTO/ie B COOTBETCTBYIOIIYIO (DYHKLIMIO Tiepe/iaeTCsi HOMep IopTa.
TMHaMu4eCKU MeTOo/| TIPe/ITIo/iaraeT UCIo/Ib30BaHue "HOMepPHBIX" (DYHKIIMH, KOTOPBIX 00BSIBIEHO
yeThIpe /IS K&XKI0T0 YCTPOWCTBA U ZiBe - [I7Is PYJ/IeBOTO yIipaBieHud. Kpome 3toro, hyHKIUs
(bMKCMPOBAHHOTO METO/ja TPH BbI30Be 0Oe3 rmapaMmeTpa SIB/SIeTCs TICEBJOHMMOM TIepBOU (DYHKIIUU
JVUHaMUYeCcKoro MeToza. JJuHaMuyeckuii MeTo/ yHKLIMOHATBHOTO CrIocoba ZI0CTyTia Mo3BOJIsSeT
oOparaTbCsi K yCTPOMCTBaM B JTF0OOM TOPSIZIKe.

Knaccrueckuii v hyHKI[MOHATBHBIM CIIOCOOBI IOCTYTA K OZJHUM U TeM->Ke TUIIaM YCTPOMCTB He
PEKOMEH/TyeTCsl CMEeIIMBaTh B OHOM nporpamme. Kpome 3T0ro, He peKOMeH/[yeTCsl TIPH ILTaTHOM
criocobe 10CTyTIa CO3/1aBaTh U UCTIO/IH30BaTh Pa3/IMuHble 00bEKThI, CChUIAIOIIMECS Ha OJHO U TO->Ke
(usnueckoe ycTpoicTBo. Ha mporpaMMHOM YPOBHe MOZI00HbBIE IeMCTBUS He 3arlpelieHbl, TaK Kak B
HEKOTOPBIX CUTYal[UsIX OHU MOT'YT ObITb OMpaB/aHbl (HarpyuMep, TPU OT/1ajiIke OUOIHOTEKH
pa3paboTurkom).

BbIO0Op K/1acCHueCcKoro wiv (pyHKIMOHAIBHOTO criocoba ocTyra K 00beKTaM yCTPOMCTB HaXO/UTCS
B KOMIIeTEHIMU TIporpaMmucTa. Kiaccuueckuit 1oCTy 1o3BoJIsieT CO3/jaBaTh U YHUUTOXKATh
00BEKTHI TI0 Mepe HeoOX0[UMOCTH, 00/1a/JaeT BBICOKOM CKOPOCTBIO, TTO3BOJISIET UCTIONH30BaTh
HEKOTOpbIe HU3KOYPOBHEBbIE BO3MOKHOCTH OMO/MMoTeKH. DyHKITMOHA/IBHBIN CIOCO0 0CTyTIa He
TpeOyeT KOHTPOJIsI 32 00beKTaMH YCTPOUCTB, He TpeOyeT 0ObsB/STH MepeMeHHbIe-00BeKThI,
aBTOMAaTHUeCKHA YHUUTO)KaeT 00bEKThI 10 OKOHUAaHUM PaboThl. B To)ke BpeMsi, PyHKI[MOHA/TbHBIN
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criocob I0CTyTIa He TI03BOJISIeT, HalpHUMep, OTKa3aTbCsl 0T becriepeOOHOTO pexkMa paboThbl
OUOIHMOTEKH (CM. HIDKeE).
PekoMeH/1yeTCst BBIOMPAaTh K/IaCCUUeCKHH CrIocob JOCTYTa, eC/Id KPUTHUHBIM (aKTOPOM SIBJISIETCSI
CKOPOCTb MCIO/IHEHHs TIPorpamMMbl. DyHKIMOHAIBHBIN CIIOCO0 0CTyTIa YBeIMUMBaeT CKOPOCTh
Pa3pabdoTKu NPorpamMMbl M OTPakAaeT OT MHOTHX OIIMOOK.

B Tabnuiie HKe MpuBeieH Habop cpecTB (DYHKIMOHAIBLHOTO JOCTYIA K 00beKTaM YCTPOMCTB [ist
BCeX KJIACCOB OUOIUOTEKHU.

Knacc

Mopyb

DyHKIMM J0CTyNA K YCTPOUCTBAM

TEv3InfraSensor

rubiroSensors

DUKCUPOBaHHbIN JJOCTYII [0 HOMEpY MOpTa
// HoMepa TopToB oT 1 10 4
function ev3Infra(index:integer): TEv3InfraSensor;
[vHamMuyeCcKUi JOCTYTI 110 TIOPSIJKY TMOJK/TIOUeHMUSsI.
// mcesponnm pist ev3Infral
function ev3Infra:TEv3InfraSensor;
// BOCTYTI K TIEPBOMY TIOZIKJTFOUEHHOMY YCTPOHCTBY
function ev3Infral:TEv3InfraSensor;
// BOCTYTI K BTOPOMY TOJJK/TFOUeHHOMY YCTPOUCTBY
function ev3Infra2:TEv3InfraSensor;
// [OCTYI K TpeTbeMy MOJK/IFOUEHHOMY YCTPOWCTBY
function ev3Infra3:TEv3InfraSensor;
// [OCTYII K UeTBEPTOMY IOAK/IIOUeHHOMY yCTPOICTBY
function ev3Infra4:TEv3InfraSensor;

TEv3GyroSensor

rubiroSensors

@DUKCHPOBaHHBIN JOCTYII 10 HOMepY I10pTa
// HomMepa TopToB OT 1 710 4
function ev3Gyro(index:integer): TEv3GyroSensor;
JnHaMy4eCcKUid ZOCTYII 110 NOPSAAKY MOAK/ITIOUeHUSI.
// ncepgonnMm i ev3Gyrol
function ev3Gyro:TEv3GyroSensor;
// [OCTYTI K TIepBOMY TOJK/TFOUeHHOMY yCTPONCTBY
function ev3Gyrol:TEv3GyroSensor;
// HOCTYTI K BTOPOMY TTOJJK/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
// HomMepa 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 TOJJK/TFOUEHHOMY YCTPOUCTBY
function ev3Ultra2: TEv3UltraSensor;
// HOCTYTI K TPeTheMy MOJKITFOUEHHOMY YCTPOUCTBY
function ev3Ultra3:TEv3UltraSensor;
// BOCTYII K 4eTBEPTOMY MOAK/TIOUeHHOMY yCTPONCTBY
function ev3Ultra4:TEv3UltraSensor;

TEv3ColorSensor

rubiroSensors

@durKCHpOBaHHBIN OCTYI 10 HOMepY IopTa
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Knacc

Mopynab

@yHKIMH JOCTyMNA K YCTPOHCTBaM

// HoMepa TopToB oT 1 10 4

function ev3Color(index:integer): TEv3ColorSensor;
JvHaMuyeckuii JOCTYII 110 MIOPSAKY TTOAK/TIOUeHUSI.

// mcepgonnm Ayt ev3Colorl

function ev3Color:TEv3ColorSensor;

// [OCTYII K TIepBOMY MOJK/IIOUEHHOMY yCTPOMCTBY

function ev3Colorl:TEv3ColorSensor;

// [OCTYTI K BTOPOMY IOJJK/TFOUEHHOMY YCTPOUCTBY

function ev3Color2:TEv3ColorSensor;

// [OCTYTI K TPeThbeMy TMOJK/TIOUEHHOMY YCTPOWCTBY

function ev3Color3:TEv3ColorSensor;

// HOCTYTI K UeTBEPTOMY TIOAK/TIOUeHHOMY yCTPOHCTBY

function ev3Color4:TEv3ColorSensor;

TEv3TouchSensor

rubiroSensors

OUKCHPOBaHHBINA ZIOCTYTI TI0 HOMePY MopTa
// Homepa TopToB oT 1 10 4
function ev3Touch(index:integer): TEv3TouchSensor;
JvHaMuyeckuii JOCTYII 110 TIOPSAKY TTOAK/TIOUeHUSI.
// cepgonum gy ev3Touchl
function ev3Touch:TEv3TouchSensor;
// HOCTYTI K TIepBOMY TTOAK/TFOUeHHOMY yCTPONCTBY
function ev3Touchl:TEv3TouchSensor;
// [OCTYI K BTOPOMY MOJK/IHOUEHHOMY YCTPOUCTBY
function ev3Touch2:TEv3TouchSensor;
// [OCTYII K TPeTbeMy MOJK/IIOUEHHOMY YCTPOWCTBY
function ev3Touch3:TEv3TouchSensor;
// [OCTYTI K UeTBEPTOMY TOAK/IIOUeHHOMY yCTPOICTBY
function ev3Touch4:TEv3TouchSensor;

TNXTTouchSensor

rubiroSensors

OUKCHPOBAHHBIN JOCTYTI TI0 HOMepPY TopTa
// HOMepa TIopToB 0T 1 10 4
function nxtTouch(index:integer): TNXTTouchSensor;
JuHaMUue CKH OCTYTI 110 MOPAJKY TTOAK/TIOUEHUS.
// icepgonum Ayt nxtTouchl
function nxtTouch:TNXTTouchSensor;
// AOCTYTI K TIepBOMY TTOK/TFOUeHHOMY yCTPOHCTBY
function nxtTouch1:TNXTTouchSensor;
// [OCTYII K BTOPOMY IOJK/IHOUEHHOMY YCTPOWCTBY
function nxtTouch2: TNXTTouchSensor;
// [OCTYII K TPeTbeMy MOJKIIOUEHHOMY YCTPOWCTBY
function nxtTouch3:TNXTTouchSensor;
// [OCTYTI K UeTBEPTOMY TOAK/IFOUeHHOMY yCTPOICTBY
function nxtTouch4:TNXTTouchSensor;

TEv3MediumMotor

rubiroMotors

@DUKCHPOBaHHBIN OCTYII TI0 HOMepY opTa
// Homepa niopToB ot 1(5) 0 4(8)
function ev3MMotor(index:integer): TEv3MediumMotor;
// Homepa niopToB 0T 'A' 1o 'D' umm ot 'outA' fo 'outD’
function ev3MMotor(index:string):TEv3LargeMotor;
JvHaMyyeckuii JOCTYII 110 TIOPSAKY TTOAK/TIOUeHUSI.
// icepaonnMm Ayt ev3MediumMotorl
function ev3MMotor:TEv3MediumMotor;
// HOCTYTI K TIepBOMY TTOAK/TFOUeHHOMY yCTPONCTBY
function ev3MMotorl:TEv3MediumMotor;
// BOCTYI K BTOPOMY MOJK/IHOUEHHOMY YCTPOWUCTBY
function ev3MMotor2: TEv3MediumMotor;
// [OCTYII K TPeTbeMy MOJK/IIOUEHHOMY YCTPOWCTBY
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Knacc Mopynab DyHKIUM I0CTYIA K YCTPOICTBaM

function ev3MMotor3:TEv3MediumMotor;
// [OCTYTI K UeTBEPTOMY TOAK/IIOUeHHOMY yCTPOICTBY
function ev3MMotor4:TEv3MediumMotor;

TEv3LargeMotor rubiroMotors | @UKCUPOBaHHBLINM AOCTYII TI0 HOMepY MopTa
// Homepa niopToB ot 1(5) 0 4(8)
function ev3Motor(index:integer): TEv3LargeMotor;
// Homepa niopToB 0T 'A' 1o 'D' umm ot 'outA' g0 'outD’
function ev3Motor(index:string): TEv3LargeMotor;
JlMHamMuuecKuit OCTYII 110 NIOPSAKY MOJK/IOUeHMUSsI.
// nceBgoHum anis ev3Motorl
function ev3Motor: TEv3LargeMotor;
// HOCTYTI K TIepBOMY TTOAK/TFOUeHHOMY yCTPONCTBY
function ev3Motorl:TEv3LargeMotor;
// [OCTYI K BTOPOMY MOJK/IHOUEHHOMY YCTPOWUCTBY
function ev3Motor2:TEv3LargeMotor;
// [OCTYII K TpeTbeMy MOJK/IIOUEHHOMY YCTPOWCTBY
function ev3Motor3:TEv3LargeMotor;
// BOCTYTI K UeTBEPTOMY MOJK/IIOUEHHOMY YCTPONCTBY
function ev3Motor4:TEv3LargeMotor;

TEv3Rule rubiroMotors | @UKCUPOBaHHBIM AOCTYI AJIsl PY/IEBOTO YIIPABIeHHUsS Ha OOJBIIMX MOTOPaX 1o
HOMepy ropTa

// Homepa miopToB ot 1(5) 70 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;
[vHaMUueCKuii IOCTYN PY/IeBOTO YIIPaBIeHHUs Ha OOJBIINX MOTOPax 1o
TIOPSIJKY TIOJK/TIOUeHUs.

function ev3Rule:TEv3Rule;

@®UKCHPOBaHHBIN JOCTYII /151 Py/IeBOT0 YIIpaB/eHHsl Ha CPeJHUX MOTOpax Io
HOMepy TopTa

// Homepa nioptoB ot 1(5) 10 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;
JuHaMyyeCKUii JOCTYTI PY/IEBOTO YIIPAB/IeHUs Ha CPeJJHUX MOTOpax Io
TIOPSIAIKY TIOZK/TIOUEHHUS.

function ev3MRule:TEv3Rule;

[TprmMep HIKe 1eMOHCTPUPYET MCTob30BaHUe (QYHKLMOHAIBHOTO criocoba JocTyra K o0beKTam
[JJ1s1 OTIpe/iesieHHsl TIOPTOB, K KOTOPBIM IMOJK/IHOUYEHbI /1Ba JaTYMKa-KHOMKY.

OnpegeneHve NOpPTOB ANA ABYX [ATUYUKOB-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
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writeln('Second touchSensor NOT connected'); exit;

end;

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

Hekoropsble nprMephb! B O1b/1roTeKe Npe/iiaratoTcsi B IByX BapyaHTax - C KJIaCCUUeCKUM U
(YHKIMOHAIBHBIM CTIOCO0aMU [JOCTYTIA K yCTPoicTBaM. B mocieiHeM ciyuae ums ¢aiiia
TIpOrpamMMbI COZiepKUT cyduke "_1".

BecnepebonHbIi peXxum padoTbl ONGINOTEKU

OTk/IIOUeHHe YCTPOMCTBA MOXKET OBITh MpoTeCcTHpoBaHO MeTozioM Connected /it060ro oobeKTa-
JlaTurKa Wi 00beKTa-MOTOpa, OJHAKO TIPOrPaMMUCT (haKTHUeCKH He MOXKeT 00paboTaTh
CUTYyalLWIo, Kor/ia pu3nueckoe oTK/roueHre BO3HUKIO [TOCJIE mpoBepku COCTOsIHUSI 00beKTa, HO
0O obpatijeHust K yCTPONCTBY.

[nist pelieHyst ykazaHHOM ripo6siembl 6ubmoTteka Rubirobot mo ymonmuanutio paboraet B
Oecrniepe0oiiHOM pe)KUMe, TO eCTh TOZIeP>KUBaeT BO3MOKHOCTDb Oecriepe06oiiHOM paboThl 00HEKTOB
JIAaTYMKOB ¥ MOTOPOB TTPU KPAaTKOBPEMEHHOM OTK/TIOUeHUH (PU3NUeCKHUX YCTPOUCTB C UX
TIOC/IeIyFOIIUM TTePeroJK/IFoueHreM K TOMY->Ke TIOpTy. Takasi CUTyal[|si YaCTO BO3HUKAET IPH
€/1ab0M KOHTaKTe COeIMHUTE/TbHBIX TTPOBOZIOB, SKCITTyaTal[ii po00oTa B CJIOXKHBIX YCIOBHUSIX
(pe3Kue TOBOPOTHI, TIepeBOpPauMBaHusl, TPSICKA) U T. TI.

[Tpu momBITKe 0OpalleHusT K MeToZjaM OTK/TIOUeHHBIX 00BEKTOB, KOTOPBIE TIOMYyYaroT AOCTYI K
YCTPOUCTBY, crcTeMa b6/0KupyeT obpaiijeHue U TbITaeTcs uev3sysfs.countMaxRefreshFactory pa3
(mo ymonuanuto - 10) mepenojK/IrOuMTh OTK/IFOUeHHOE YCTPOWMCTBO C MHTEPBA/IOM B
uev3sysfs.errorAttrinterval munmicekyHg (o ymosmdanuto - 2000) Mexk1y MOMNbITKaMK U 3BYKOBOU
curHanusaiuei, peryaupyemoini uev3sysfs.beepError (o ymonuanuto - true). IIpu ycriemmHom
TieperoIK/IF0UeHUH TIporpaMMa TIpo/ioJiKaeT CBOIO paboTy ¢ Mecta 6/10KUPOBKU. B ciyuae Heymauu
- BO3HUKaeT Exception. 3ByKoBasi CMrHa/v3alys [o3BoJIsieT 110 TOHY OIpeJeIuThb THUII
OTKJIFOUEHHOT'0 YCTPOMCTBA (ABUraTe/M - BbICOKUW TOH, JaTUYMKHU - HU3KUI), U TI0 KOJTUUeCTBY
CUTHaJIOB - HoMep TiopTa (0T 1 0 4 CUrHasIoB).

HepocraTkoMm Takoro nozaxoja sip/sieTcsi (pMKCHpoOBaHUe THIIA YCTPOHCTBA HA MOPTY, K KOTOPOMY
OHO OJHAK/ABI OBLIO MOAK/IIOYEeHO. [[pyriMy C/I0BaMH, TIEPETOAK/IIOUeHre K OTHOMY U TOMY-Ke
TIOPTY BO3MOYKHO TOJIBKO /1S yCTPOMCTB OZIHOTO THIA. B HEKOTOPBIX C/Tyuasix 3TO MellaeT
KOpPpPeKTHOMY (yHKIIMOHUPOBAHHIO MporpamMM. Hampumep, B mprMepe portview.pp 6ubmoTeku
Tipe/iCTaB/IeHa peasy3aliys aHaau3aTopa MOpTOB KOHTPoJisiepa. AHa/IM3aTop 10/KeH KOPPeKTHO
paboTarh Mpy AMHAMUYECKUX OTK/TFOUEHHSX U TTOK/TIOUEHUSIX JTFOOBIX YCTPOMCTB K JIF0OBIM
noptaM. B Gecriepe6oitHOM pe>kriMe 3TO HEBO3MOYKHO PeasTi30BaTh.

B npumMepe portview.pp rpezcTaB/ieH anropyuTM OTK/TI0UeHus: OecriepeO6oiHOTo pexxuma:

1. BiokrpoBaHue repenojK/IIoueHnd yCTPONCTB ycTaHoBKo#M uev3sysfs.countMaxRefreshFactory
B 3HaueHue 0.

2. 3ak/IroueHue Ko/ja MporpaMmbl B 00pabOTUMK CK/TFOUMTETbHON CUTYaLUH [t O7TOKUPOBaHUSI
peakiM Ha obpallieHre K OTK/IFOUeHHbIM yCTPOMCTBAMH.

3. Tlepuoanueckoe 0OHOB/IEHHE CIHCKA MOAK/TIOUEHHBIX YCTPOWCTB C MOMOLIBI0 (haOprKu
yctpoiicTB ev3deviceFactory.Refresh(true).
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4. Tleprogrueckast MpoBepka 0ObEKTOB YCTPOMCTB Ha BalMWAHOCTD C roMmorrbio Connected u
YHUUTOXXeHHe HeBa/IHbIX.

5. Ileprogyyeckast mpoBepKa MOJK/IIOYeHHBIX YCTPOUCTB U CO3/iaHHe COOTBETCTBYIOLUX UM
00BEKTOB.

Crout 00paTUTh BHUMaHMe, UTO MPU OTK/TFOUeHUH OecriepeboiHOro peskKuMa HEBO3MOYKHO
KOPPEKTHOe UCI0/Ib30BaHKe (PyHKIIMOHAIBLHOTO criocoba oCTyma K 00beKTaM yCTpOUCTB. B
CJIeIYIOIIUX BEPCUSIX OMOIMOTEKH MJIAaHUPYeTCsl Co3/jaHre Oosiee MPOCTOro MexXaHW3Ma OTK/TFOUeHHsT
Y BK/TFOUeHUs1 OecriepeOoiHOTr0 peXkrMa, C aBTOMaTHue CKOM TIO/IIepKKOH BCeX CII0COO0B A0CTYyTIa K
oOBbeKTam.

TaiimayTbl GUONNOTEKN

3arnuch ¥ yTeHue 3HaueHU JJaTUMKOB, MOTOPOB, KHOTIOK U 1{BeTOUH/JUKAaTOPOB MPOM3BOAUTCS (3a
peIKUM UCK/TFOUeHHeM) C MCIT0/Ib30BaHWeM BUPTYa/IbHBIX (haiinioB B (aiiioBoii cucteme sysfs,
KOTODbIE, B CBOKO Ouepe/ib, 00C/Ty>KUBAIOTCSI JpaliBepaMy COOTBETCTBYIOIIUX YCTPOUCTB. CITUIIIKOM
YyacToe YTeHHe WU 3alicCh B 3TU (aliibl MOXKeT BbI3BaTh HEKOPPEKTHYIO paboTy /paiiBepoB U, Kak
C/lefICTBYE, 3aMe/iieHre PaboThl, OTKa3 B JOCTYIIe K yCTPOMCTBAM WIIH [ja’kKe 3aBUCaHKe
KoHTposiiepa. [ToaTomy B 6ubsroTeKe rpeyCMOTPeHbI OT/le/IbHbIe TaliMayThbl Ha UTeHHe
(uev3sysfs.getInterval) u 3amuch gaHHbIX (uev3sysfs.setInterval). [To ymonuaHH0 OHU paBHBI
cootBeTcTBeHHO 10 1 20 MUITMCEKYH/I, HO MOTYT OBbITh M3MeHeHbI Kak I7100a/1bHO, Tak U
WH/IUBUZYa/TbHO [T K&XX/I0TO Klacca Wik 00beKTa.

[TepBbIM NMPHU3HAKOM HEJJOCTATOUHOCTU MCIO0J/Ib3yeMbIX TallMayTOB MOXKeT C/Ty>KUTb MPOLieCC
systemd_udevd, KoTopblii HauMHaeT Kcrob30BaTh 6osiee 10% MporLecCOpHOro0 BpeMeH! U He
yMeHbIIIaeT CBOO 3arpy’KeHHOCTh 110 OKOHYaHUH PabOTHI MPOTPaMMBI (TIPOBEPSIETCsT YTHIUTOU top
B ssh-ceccun). Tekymuit Habop TaliMayToB MOl00paH SKCIepUMEeHTaIbHO U B 110JaB/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 PelllaTh BO3HUKIIIYIO ITPo01eMy TyTeM HeOOJbIIIOTO YBeTMYeHuUst
r106asbHOrO TaliMayTa Ha 3anmuch (repeMeHHast uev3sysfs.setInterval) B camoM Hauasie mporpaMMel,
[10 BbI30Ba (PyHKLMU ev3init.

28



Bubmoreka RubiRobot, Bepcusi 0.2.2

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
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3
function timerStart(ID:integer=0):TEv3;
{
BO3BpawaeT KO/-BO MWIINCEKYHA C MOMEHTa 3amnycka Taimepa
}

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

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

{

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

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

}

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

end;

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

// ycTaHOBKa napameTpoB wpudTa

function fontBig():TEv3Screen;

function fontSmall():TEv3Screen;

function fontRotate(angle:variant):TEv3Screen;
function fontSize(size:variant):TEv3Screen;
function fontStd():TEv3Screen;

function fontBlack():TEv3Screen;

function fontWhite():TEv3Screen;

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

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

ITpumepsl 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
WJIY TPafIyCoB, TI0 ZOCTKEHUIO aDCOTFOTHOM TIO3ULIHH.

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. OKrJaHue JOCTW)KeHUs1 MOTOpa OTpe/ie/IeHHOM TTO3ULIMU B Pa3/IMUHbIX eMHULIaX U3MepeHust
(BpameHusix/060poTrax/rpagycax)

8. [TosmyueHue 3alaHHOM U TeKyIlleld CKOPOCTH, TTO3ULIMM MOTOPA B Pa3/MUHbIX eJMHULIaX
n3MepeHus (BpaijeHusx/000poTax/rpagycax), Criocoba 0CTaHOBKH.

9. IIpeobpa3oBaHus MeX/y pa3MYHbIMU eMHUL[AMU H3MepeHust (BpallleH!si/000pOThI/TPalyChl).
10. TTopaepxka 0 10 He3aBUCUMBIX CUETUHKOB BpaIT|eHHi/000pOTOB/TPaJlyCoB Ha MOTOP.

I[Tpu co3naHny 00bEKTOB-MOTOPOB MOYKHO YKa3bIBaTh HOMep TopTa. []efCTBUTeIbHBI CIeyIOIIHe
3HaueHUs1 (DerucTp CUMBOJIOB HEBa)KeH)

ans nopra A: 5,'5','outA';'A’;

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

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

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

Ecsu nopT He yka3biBaeTcs, TO 00beKT-MOTOP TIPUCOeUHSIeTC sl K OmKaiiiemy (c/ieBa-HarpaBo, OT
A 50 D) MUHMMabHO Harpy>kKeHHOMY TOPTY, Ha KOTOPOM MOZJK/TFOUeH MOTOP COOTBETCTBYHOLLIETO
turna. [Toz Harpy3koi rmopTa MoOHUMaeTC st KOJTIMUeCTBO TIPUCOeMHEeHHBIX K MOPTY 00heKTOB. B
TeKyl1ei Bepcuu OMO/IMOTEKHN He MMeeT CMBIC/Ia Harpy»KaTh MOpT Oosiee yeM OIHUM 0OBEKTOM.

Onucanue knaccoB TEv3TachoMotor, TEv3MediumMotor, TEv3LargeMotor

BcnomoraTtesnibHble TUMbl AaHHbIX :

{

TUN ANA onpefefneHus U yCTaHOBKM NO3MUMM MOTOpa, ANA ynpasneHWs cyeTymKamu
CRot - BpaweHusa (06blMHO 360 BpaweHwuin = 1 obopoTy, 1 BpaweHue = 1 rpagycy)
cTurn - o60poThl

cDeg - rpagyctl

3

TTypeCounter=(cRot, cTurn,cDeg);

OCHOBHbIE KNnacchl:
TEv3TachoMotor=class(TEv3Motor)

// XOeT OCTaHOBKW MOTOpa
function wait():TEv3TachoMotor;

{

YcTaHaBinBaeT cnocob OCTaHOBKMU MoTopa.

JelicTByeT npu 3anycke moTopa.

Ha Tekywee BpaweHMe MOTOpa BAMSAHUA He OKa3biBaeT.
BapuaHThl:

1) OcTaHoBKa 6e3 OTK/KYeHUA nojayn 3NeKTPO3IHepruu,
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CcpefHuWin TOPMO3HON NyTb
saBrake, 'brake', 'Topmo3', 'Topmo3un', 'TopmMo3uTh', 1

2) OcTaHOBKa C yaepxaHunem No3uuMv, MUHUMaNbHbLIA TOPMO3HOW NYTb
saHold, 'hold', 'cton', 'cTtoAaTh', 'cTON', 2

0) [ABuXeHWe HaKaTOM, C OTKJ/IOYEHMEM nofadyn SNeKTPOIHeprum,
MaKCUManbHbliAi TOPMO3HOW NyTb
saCoast, 0, 'HakaT' u gpyrue BapuaHTbl, He BxoAswme B 1) mn 2)

¥

function setHowStop(sa:variant):TEv3TachoMotor;

{

Bo3BpawaeT cnocob6 oCTaHOBKW MoTOpa
1 - OcTaHoBKa 6e3 OTK/YEeHUs nogadvn SN1eKTPOIHepruu,
cpegHuiAi TOPMO3HOWN NYTb
2 - OcTaHOBKa C yjepxaHuem no3vymm, MUHUMANbHLIA TOPMO3HOW NyThb
0 - [BWXEHMe HaKaTOoM, C OTK/4YeHWEeM nojavyn SNeKTPOIHepruu,
MaKCUManbHblA TOPMO3HOW NyThb
3
function howStop(out sa:variant):TEv3TachoMotor;
function howStop:variant;

{

3anyckaeT CyeTyMmk 06OPOTOB, KOAMYECTBO cYHeT4MKoB - 10, ¢ O go 9
no yMO/IHaHUI0 UCMNONb3YeTCA CYETUUK C HomMepom O

¥

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

{

BO3BpawaeT KO/1-BO BpauweHuii/o60poToB/rpagycoB C MOMEHTa 3arycka cueTuyuka
PesynbTaT 6ygeT oTpuuaTenbHbIM Mpu obpaTHOM BpaweHuu
3
function counter(typeCounter:TTypeCounter=cTurn;
ID:integer=0):variant;
function counter(typeCounter:TTypeCounter;
ID:integer; out count:variant):TEv3TachoMotor;

{

6NOKNUpYeT Ha KON-BO BpalleHMin/060poTOB/rpagycoB C MOMEHTa 3anycka cuyeTuyuka
count MOXeT OblTb KakK MONOXUTEsNIbHbIM, TaK W oTpuuaTesnbHbiM (Mo3BONAET
KOHTPONMPOBaTb PEBEPCUBHOE BpaleHue MoTopa)

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

{

6nokupyeT Ha KON-BO BpaleHuin/ob60poToB/rpagycoB C MOMEHTa 3anycka cuyeTyuka
count MOXeT ObiTb TOJSILKO MONOXUTENbHbIM
He AenaeT pas3HuUpl Mexay MpsiMbiM U PEeBEPCUBHbLIM BpaleHUsMN
3
function counterAbswait(count:variant; typeCounter:TTypeCounter=cTurn;
ID:integer=0):TEv3TachoMotor;

{

6/10KMpyeT Ha KOM-BO rpagycoB C TeKylwero MOMeHTa

deg (rpagychl) - Bcerga nofoxXuTenbHOe 3HaudeHue

He M3MeHseT COCTOsiHMe MoTopa (He 3anyckaeT M He ocTaHaBAuBaeT)
MOXeT 6/10KMpoBaTb 6ECKOHEeYHO, ec/M MOTOpP He BpawaeTcs.

}

function waitDeg(deg:integer;
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ID:integer=0):TEv3TachoMotor;

{

6/10KMpyeT Ha Kon-BO 06OPOTOB C TEKywWwero MOMeHTa
turn (o6opoThl) - Bcerga nofoxXuTesibHOe 3HadeHue
He M3MeHsleT COCTOosiHMe MoTopa (He 3anyckaeT M He ocTaHaB/IMBaeT)
MOXeT 6N10KMpoBaTb GECKOHEYHO, €C/iM MOTOp He BpawaeTcs.
3
function waitTurn(turn:double;
ID:integer=0):TEv3TachoMotor;

{
npebpa3oBaHna Buga rpagycel <-> BpaweHus <-> 060poThl
3
function deg2rot(deg:variant):variant;
function rot2deg(rot:variant):variant;
function turn2rot(turn:variant):variant;
function rot2turn(rot:variant):variant;

{

YcTaHaBnMBaeT M BO3BpawaeT TeKyllyl MNO3uLMi0 MOTOpa B pPas3nMyHbIX
eAnHNLax U3MepeHus
}
function setPosition(p:variant;
typeCounter:TTypeCounter=cRot):TEv3TachoMotor;
function position(out p:variant;
typeCounter:TTypeCounter=cRot) :TEv3TachoMotor;
function position(typeCounter:TTypeCounter=cRot):variant;

{

YcTaHaB/MBaeT CKOPOCTbL BpaleHua oT -100% go 100%
JelicTByeT npu 3anycke moTopa.
Ha Tekylee BpalleHne MoTopa B/IMAHMA HE OKa3blBaeT.

¥

function setSpeed(sp:variant):TEv3TachoMotor;

{

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

}

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

{

Bo3BpauaeT peasibHYl0 CKOpPOCTb BpaweHus oT 0 go 100

3

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

{

Bo3BpauwaeT 1, ecnu ycTaHOB/IeH peBepc M O B MPOTUBHOM criydae

¥

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

{

OcTaHaBnMBaeT MOTOp, CNOCO6 OCTaHOBKM - cM. setHowStop

3
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function Stop(sa:variant):TEv3TachoMotor;
function Stop():TEv3TachoMotor;

{

3anyckaeT MOTOpP (aCWHXPOHHLIA BbI3OB). BO3MOXHbE nNapameTpsl -
CKOpPOCTb U cnoco6 OCTaHOBKW MO ymon4yaHuio npu Bbi3oBe stop()
3
function Run(sp:variant; sa:variant):TEv3TachoMotor;
function Run(sp:variant):TEv3TachoMotor;
function Run():TEv3TachoMotor;

{

3anyckaeT MOTOpP BM/IOTb A0 AOCTUXeEHWS abCoMoTHON no3ununu
(aCWHXPOHHbLIA BbLI3OB) .
BO3MOXHble mapameTpbl - CKOPOCTb M CNoco6 OCTaHOBKMU
}
function RunToAbsPos(pos:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunToAbsPos(pos:variant; sp:variant):TEv3TachoMotor;
function RunToAbsPos(pos:variant):TEv3TachoMotor;

{

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

{

3anyckaeT MOTOpP Ha KOAMYEeCTBO rpafycoB (ACUMHXPOHHbI BbI3OB) .
BO3MOXHble MapameTpbl - CKOPOCTb U CNOCO6 OCTaHOBKM
3
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/MYeCcTBO 060pPOTOB (@CUHXPOHHLIA BbLI3OB).
BO3MOXHble nmapameTpbl - CKOPOCTb M CNoco6 OCTaHOBKMU
}
function RunTurn(turn:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunTurn(turn:variant; sp:variant):TEv3TachoMotor;
function RunTurn(turn:variant):TEv3TachoMotor;
end;

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

end;

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

end;

ITpumepsl ucmob30BaHusa MoTopos EV3
{

JleMoOHCTpauusi 3anycka W OCTaHOBKWU
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6onbwKMx moTopoB (motl.pp)
Npu 3anycke c 6710Kka BMecTO KnaBuwu Enter
MOXHO HaxumaTb KHoOMKy CENTER

TpeboBaHus:

[JBa 60/bliMX MOTOpa, JEBLIA MOAK/MOUYEH K
nopTy C MEHbWWM HOMEPOM, MpaBblii - K MOpPTY
c 60/bWUM HOMEPOM.

}

{$mode objfpc}

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

ev3init();

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

// 3anyck Ha MaKCUManbHOW CKOpPOCTMU

M1.Run(100);

// eANHCTBEHHas BO3MOXHOCTb OCTAaHOBWUTb MOTOp - enter
readln;

// OCTaHOBKa C TOPMOXEHMWEeM

M1.stop(saBrake);

readln;

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

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

// MOXHO OCTaHOBUTb MOTOP A0 3aBeplleHWs BpaweHus
readln;

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

readln;

// 3anyck MOTOpoOB B 06paTHYyl CTOpPOHY Ha 5 060poTOB
// C OXugaHunem 3aBeplueHuss ux pabdoTsbl
M1.runTurn(5, -100, saBrake);
M2.runTurn(5, -100, saBrake) .wait();

writeln ('Motors stopped');

readln;
end.

PyneBoe ynpasneHue, moaynb rubiroMotors

Knacc TEv3Rule vcrionb3yeTcs /151 CO34aHust py/1eBOro yrpaB/ieHUs Ha ByX MOTOpax 1
rpejjiaraeT cjieAyrolye BO3MOKHOCTU:

1. TToapepskka AByX OOJBIINX WK JBYX CPEJHUX MOTODOB.

2. 3aryCK MOTOPOB C yKa3aHHWeM HarlpaB/IeHUs JABVKeHHS.

3. 3arnycK MOTOPOB C yKa3aHWeM HarpaB/eHUsl IBUKEHUSI U C 0CTaHOBKOM M0 UCTEUEeHUU BPEMEeHHU.
4. Brokupyroui 3armycKk MOTOPOB C YKa3aHHWEM HarlpaB/ieHus ABWKEHUS U O)KUJaHUeM OCTaHOBKHU
TI0 ZIOCTH)KEHUIO KOJTMUeCcTBa 000pPOTOB U/TH TPaJlyCOB.

5. [lopmeprxkka peBepca.

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

7. OXylaHue 0CTaHOBKHA MOTOPOB.
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8. ITosmyyeHue 3aZiaHHOM U TeKYILeil CKOPOCTH, Criocoba 0CTaHOBKH.

ITpu co3panny 0ObEKTa-PY/IEBOTO YIPaB/IeHUsI MO>KHO YKa3bIBaTb HOMEpa [OPTOB JIIs JIEBOTO U
MpaBoOro OO/BIIUX MOTOPOB (MAE€HTU(GUKALIMS TIOPTOB - CM. BbIlIe). EC/Ii IOPThI He yKa3bIBaTh,
OyayT 3a/ieiiCTBOBaHbI /[Ba MEPBLIX CBOOOAHBIX OOMBIIMX MOTOPA.

Omnucanue Kiaacca TEv3Rule
TEv3Rule=class(TEv3)

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

// co3fjaHue pyneBOro ynpas/eHWs Ha MOTopax yKal3aHHOro knacca
constructor create(LPort,RPort:variant; MotorClass:TEv3TachoMotorClass);
// co3pgaHune pyneBOro ynpaB/ieHWsa Ha 60MblMX MOTopax
constructor create(LPort,RPort:variant);
// co3paHune py/neBOro ynpaB/eHMs Ha MOTOopax YyKa3aHHOro knacca
constructor create(MotorClass:TEv3TachoMotorClass);
// co3pgaHune pyneBOro ynpab/ieHWs Ha 60MblIMX MOTopax
constructor create();

destructor destroy;override;

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

// Bo3BpauaeT cnocob ocTaHOBKM MOTOpoB (cm.TEv3TachoMotor)
function howStop(out sa:variant):TEv3Rule;

function howStop:variant;

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

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

{

Bo3BpauaeT ycTaHOB/NEHHYI paHee CKOPOCTb BpaleHua Ana neBoro kKoneca

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

{

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

function SpeedRight:variant;

Bo3BpauaeT ycTaHOB/MIEHHYI paHee CKOPOCTb BpaleHusa AnA npaBoro kKoneca

// Bo3BpawaeT peBepc (cm.TEv3TachoMotor)
function Reverse(out yes:variant):TEv3Rule;
function Reverse:variant;
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// ocTaHaBnuBaeT o6a moTopa (cm.TEv3TachoMotor)
function Stop(sa:variant):TEv3Rule;
function Stop():TEv3Rule;

{

3anyckaeT ob6a mMoTopa (acuHXpOHHbLIA BbI30B) (cM.TEv3TachoMotor)
direct - HanpaBneHue ABUXeHUSA
MprvmMepbl NOBEAEHUA PYNeBOro ynpaBneHUs MNpu MNONOXUTESbHOW CKOPOCTHU
U 3HayeHus direct:

100 - nMoBOpPOT BMNpaBO BOKPYr ocw,

-100 - NoBOPOT B/IEBO BOKPYr ocwu,

50 - MoBOpPOT BMNpaBO BOKPYr npaBoro Koseca,

-50 - NOBOPOT BJ/IEBO BOKpPYIr /1e€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 MOTOPbl Ha KONWYECTBO MWUAAUCEKYHA (@CWMHXPOHHLIA BbI3OB).
BO3MOXHblE MapameTpbl - CKOPOCTb U CNOCO6 OCTaHOBKM

}

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 KonuyecTBO rpagycoB (B/IOKUPYWWWIA Bbi3oB) .
BO3MOXHble MmapameTpbl - CKOPOCTb M CNoco6 OCTaHOBKMU

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 Konu4vecTBo 060poToB (B/IOKUPYWUWIA BbIZOB) .
BO3MOXHble napameTpbl - CKOPOCTb U CnNocob6 OCTaHOBKU

}

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;

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

[BXeHVe Mo NMHWKM 0O NepeKkpecTKa
C nomolblo ABYX AaTuukoB cBeTa (mot2.pp)

TpeboBaHusa:

ABa 60/bwWUX MOTOpa, JEeBbI MOAK/MOYEH K
nopTy C MEHbWWM HOMEPOM, MpaBbii - K MNOpTYy
C 60/bWXM HOMEPOM.

[Ba pgaTumka cBeTa, NeBblii NOAK/MOYEH K
nopTy C MEHbWWM HOMEPOM, npaBbli - K MNOpPTY
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Cc 60/1bWUM HOMEPOM.
}
{$mode objfpc}
uses uev3, rubiroMotors, rubiroSensors;
var
L,R:TEv3ColorSensor;
Rule:TEv3Rule;

Mpoueaypa ABWXEHUS MO SIMHUM [0 MNepeKpecTKa
C MNomollbl ABYX AATYMKOB LBeTa

maxSpeed - MakcumanbHO pa3BuBaemMas CKOPOCTb

minSpeed - MWHMManbHasi CKOPOCTb

koef - kKoapduuymeHT nosopoTa, OT O (MNOBOPOT OTCYTCBYET)
fo0 1 (KpailHe pe3Kuii NoBOPOT)

borderBreak - rpaHuua 4epHoro, BbIXOA4 W3 npoueaypsl
npu cymme 3HayeHuid faTyuKoB, MeHblield borderBreak
(BbIXO4, MO MepekpecTKy)

borderAcc - rpaHuua TOYHOCTW, [ABUXEHUE MNPAMO MPU pasnuyumn
3HayYeHuin JaTyukKoB 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);
readln;

end.
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Aatunkm Lego EV3, moaynb rubiroSensors

B Teky1eil Bepcun OUOIMOTEKU IO/ iep>KUBAeTCs BeCh Habop AaTunkoB Lego-EV3

TEv3InfraSensor Nudpakpachsiii gatuvk (ko 45509). [To3BossieT orpefiesisiTh paCCTOSTHUE /10
nipensiTcTBUs (70 ipuMepHo 70 €M), HaripaB/ieHHe U pacCTOsTHUE /10 Masika
(kox 45508), Habop HaXkaThIX KHOIIOK Ha Masike. Oriepaliyy Ha Masike
TIPOBOZSITCS C YYeTOM BbIOPAaHHOTO KaHasla CBSI3H.

TEv3GyroSensor | ['mpockonuueckuii gatuvk (koz 45505). [To3BossieT orpefiesiiTb CKOPOCTh U
Harpae/ieHue MPH JIBWKeHUU B TOPU30HTAJIbHOM MJIOCKOCTH, CKOPOCTb U
yTO/T HaK/IOHa.

TEv3UltraSensor Ynbrpa3BykoBoi gaTtuuk (kog 45504). [To3BosisieT onpeiensiTb pacCTOsIHUE
[0 TIPENSITCTBUSI B MUWIJTMMETpax, CAaHTUMeTpax, MeTpax; OLieHUBaTh
Ha/IMuye IyMOB OT JPYTUX AaTUMKOB; TI0/TyUaTh JJaHHBIE Cpa3y, 100
OKUJaTh U3MeHMBLIerocs 3HaueHus. llITaTHO nogep>krBaeT pexxum
TOCTOSTHHOTO HeTpepbIBHOTO OMpe/le/ieHusl PaCCTOSIHUSL. DKCIIePUMeHTaTbHO
NoJifiep>kKUBaeT PeXXUM OJHOPa30BOT0 OMpe/ie/ieHrsl PACCTOSIHUS (He
PEeKOMeH/1yeTCs K UCII0/Ib30BaHUI0)

TEv3ColorSensor | Jatuuk 1iBeTa/cBeTa (kof 45506). [Toaaep)kuBaeT peXXUMbl oripe/ie/ieHust

1[BeTa, ornpeeneHus coctasnstomux npeta (RGB), onpenenenus ypoBHs

OTPa’KeHHOT'0 CBeTa U Orpe/ie/ieHHs OCBellleHHOCTH. [103BoisgeT nosnyyarb
JlaHHbBIe Cpa3y, TM00 0)KUAATHL U3MEHUBIIIErocs 3HaUeHUsT

TEv3TouchSensor | Jatuvk kacanus (kog 45507). [To3BossieT onpefie/iuTh TeKylljee COCTOsTHHE
KHOITKH, TI03BOJISIET OXKU/]aTh Ha)KaTHsl, OT)KaTUS U I1]e/TuKa.

TNXTTouchSensor |Jatuvk kacanus (kog 9843). ITo3BosisieT orpeie/IUTh TeKylillee COCTOsTHUE
KHOTIKH, TIO3BOJISIET OXKU/JATh Ha)KaTHsl, OT>KaTHs U IIle/TuKa.

[Tpu co3mannu 06BEKTOB-aTUMKOB MOXKHO YKa3bIBaTh HOMED TOpTa. []eliCTBUTEebHBI C/IeAYIOLHe
3HaueHus (DerucTp CUMBOJIOB HEBA)KEH)

nnsnopra 1: 1,'1,'inl';

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

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

s niopra 4: 4,'4','ind’;

Eciu nopT He yKa3biBaeTcsi, TO 00beKT-JaTuMK NPUCOeIUHSETCS K OmKaiiiiieMy (c/ieBa-Harpago,
ot 1 10 4) MUHMMAabHO Harpy>keHHOMY TOPTY, Ha KOTOPOM MOAK/IIOUYEH JaTUMK COOTBETCTBYHOILIEr0
tumna. [Tog Harpy3Koii opTa MOHMUMAEeTCsI KOJIMUeCTBO MPUCOeJMHEHHBIX K MOPTy 00beKToB. B
TeKylleil Bepcur OUO/IMOTeKH He MMeeT CMbIC/Ia HarpyskKaTb TOpT Oosiee ueM OfIHUM OOBEKTOM.

Knacc TEv3InfraSensor, moaynb rubiroSensors

OcobeHHOCTBI0 paboThl MH(PaAKPaCHOTO aTuMKa sIB/IsSeTCs ero TeCHOe B3auMo/eiiCTBYe C
MH(ppakpacHbIM MasikoM. [1pu 3ToM, Toc/ie KaXKI0ro repeksIroueHus: Ha HOBBIM PeXKUM, JaTuuK
TpeOyeT perHUIMATM3al[MU Masika. B pe3ysibTare npakTUueCcKyd HeBO3MOKHO MPOrPaMMHUPOBATh
JIaTYMK CO CMellleHrneM pe>kumoB, HarpuMep - OZTHOBPEMEHHO nonyuate u 06pabaTbiBaTh

51




Bubmoreka RubiRobot, Bepcusi 0.2.2

1) paccTosiHMe 1 HarpaB/ieHHe 10 MasKa,

2) HabopBI KHOTIOK Ha Masike
Knacc TEv3InfraSensor He 3ampelijaeT rnepek/itoueHre pe>XUMOB, OJHAKO CPeACTBAMU JaTurKa
IIPOKOHTPO/IMPOBATh TeXHUYECKOe COCTOsIHME Masika HeBO3MOKHO. [1o3ToMy, py OTCYTCTBUM
peMHULIMATN3al1H, JaTurK OyzieT Bo3BpallaTh HeKOPPEKTHbIE Pe3y/bTaThl (HalpyMep - HeBepHO
orpe/ie/IsiTh pacCTOSIHUE /10 Masika).
Takum 06pa3oM, 0OCHOBHOY peKoMeHalfeld 110 MPOrpaMMHPOBaHHUI0 MH(PPAaKPAaCHOTO JaTurKa
ssisgercs MUHVUMU3N3AL WA OJHOBPEMEHHOI'O NCITOJIB3OBAHUA cnepyromux
HabOpOB MeTO/IOB

1) len

2) direct,distance

3) anybuttons, buttons

Omucanue Kiaacca TEv3InfraSensor u BcrioMorare/ibHBIX THIIOB IaHHBIX
{

BCe [0MyCTUMble KOMOMHAaLMM KHOMOK WMHOpaKpacHOro mMaska,
Ana 60NbWMHCTBA M3 HUX B Ha3BaHWW yKa3biBaeTcsa UBET U
MeCTOMNoNoXeHNe :

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 CUHel HWXHen KHOMOK

}

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

{

MHOXEeCTBO, KOTOpPOe MOXeT coAepxaTb
nobble KoMOMHauMM KHomok irRU, irRD, irBU wn 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;

{

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

3

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

{

pacctoaHue A0 maska B %, A0 2 METPOB
KaHan - ot 1 po 4

3
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function distance(const channel:variant):variant;
function distance(const channel:variant; out dist:variant):TEv3InfraSensor;

{
HaxaTble Ha Masike KHOMKW, Npu MCNOMb30BaHWW MNepBOro KaHana;
nobble KoOMOMHauMM KHomok irRU, irRD, irBU wn irBD

3

function anyButtons():TEv3IRButtons;

function anyButtons(out butt:TEv3IRButtons):TEv3InfraSensor;

{

HaxaTble Ha MaskKe KHOMKW, NpW MCNoNb30BaHUM KaHana oT 1 fo 4;
BO3BpawaeT ¢aKT HaxaTuss OAHOW KHOMKW WAW KOMOMHAUUW ABYX KHOMOK.
MOXeT aHanmi3upoBaTbCA KakK 3HayeHne Tuna TEV3IRButton,
nmbo Kak uenoe 3HayeHue M3 gmanasoHa oT 0 go 11
}

function buttons(const channel:variant):variant;

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

end;

IIpumepsl Uco/Ib30BaHusA MH(ppakpacHoro AaTyuka EV3
{

JeMoHcTpauusa paboThl MHPpPaKpacHOro AaTyuMka M Maska
"Po60oT Ha noBogke" (sns5.pp)

TpeboBaHus:

[Ba 60MbWMX MOTOpa, NeBblii NOAK/MOYEH K

nopTy C MEHbWWM HOMEPOM, MpaBblii - K MOpPTY

Cc 60/1bWUM HOMEPOM.

WHOpaKpacHbIi gaTymMK, NOAK/AYEH K nwbomy nopTy.
WHPpaKpacHblli Massk Ha MepBOM KaHase.

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.

JemMoHCcTpaums uHppakpacHoro gatymka m masika (sns6.pp)
"ANCTaHUMOHHOE YynpasrieHne"

TpeboBaHusa:
JBa 60/nbWMX MOTOpa, JEBLIA MOAK/MOUYEH K
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NOPTY C MEHbWMM HOMEPOM, MNpasblii - K MNOPTY

Cc 60/1bWUM HOMEPOM.

WHOpaKpacHbIi gaTymMK, MNOAKAKYEH K wbomy nopTy.
WHbpakpacHbi Masgsk Ha NepBOM KaHane.

3

{$mode objfpc}
uses uev3, rubiroSensors, rubiroMotors, rubiroButtons;

var

Infra:TEv3InfraSensor;

LM,

RM:TEv3LargeMotor;

s:TEv3IRButtons;

begin
ev3Init();
infra:=TEv3InfraSensor.create();
LM:=TEv3LargeMotor.create();
RM:=TEv3LargeMotor.create();
while true do begin

if ev3buttons.back then break;
s:=infra.anybuttons;

if [irRU,irRD]*s=[] then RM.stop.setSpeed(0);
if [irBU,irBD]*s=[] then LM.stop.setSpeed(0);
if irRU in s then RM.Run(RM.Speed+1);

if irRD in s then RM.Run(RM.Speed-1);

if irBU in s then LM.Run(LM.Speed+1);

if irBD in s then LM.Run(LM.Speed-1);

end;

end.

Knacc TEv3GyroSensor, moaynb rubiroSensors

Vcnonb30BaHKe aTUUKa-TUPOCKOTIa BO3MOXKHO TOJTBKO TIPH €T0 MOJK/TFOUeHUH WK KaTuOPOBKE B
MOMEHT, KorZla pOOOT HaxO[UTCS B COCTOSIHWY TIOKOs. B MPOTHUBHOM Ciyuae ZJaHHBIE aTYMK Oyzer
BO3BpalllaTh HEKOPPEKTHLIE IaHHbIE.

Onucanue kinacca TEv3GyroSensor

TEv3GyroSensor=class(TEv3Sensor)

constructor create(port:variant);
constructor create();

// KannbpoBKa rupockona, A[o/HkHa MNPOBOAUTCSA B COCTOSSHUW MOKOSA

function calibrate:TEv3GyroSensor;

// yron rnosopoTa 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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ITpuMepsl UCII0/1b30BaHUA 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 TEv3UItraSensor, mogynb rubiroSensors

Onucanue Kiacca 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;

IIpumepsl HC0/1b30BaHUA Y/IbTPa3ByKOBOIro AaTyuKa paccrosuusa 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, 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;

IIpuMepsl UC0/Ib30BaHUA AaTYUKaA-KHONKU NXT
{

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

}

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