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1. Npepncnosue

Mo3ppaensem c npuobpeTteHmem HoBoro poboTa Universal Robots e-Series.

Po60T MOXHO 3anporpammMupoBaTh Ans NepeMeLLEHNsI UHCTPYMEHTa U CBA3W C ApYrMMuy
MaLUMHaMK NOCPeACTBOM 3NEKTPUYECKMX CUrHanoB. Po6oT npeactaBnsaeT cobon MaHunynaTop,
COCTOALLMI U3 LUTaMMOBAaHHbIX afItOMUHUEBBIX TPYOOK 1 COUNEHEHUN.

C nomoLLpbto Halero NaTeHTOBaAHHOrO MHTepdenca ans nporpaMmmmpoBaHusa PolyScope MOXHO
nerko 3anporpaMmmmnpoBaTb poboTa ANna nepemeLLeHns MHCTPYMEHTa No 3a4aHHON TpaeKTopum.
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1. CoyneHeHusi, OCHOBaHWe 1 ¢hriaHeL| 415 NOACOEANHEHUS] UHCTPYMEHTA MaHUMyISITopa
pobora.

LecTb couneHeHnn 1 LWMPOKMIN AnanasoH NOABMXHOCTM NO3BONSIOT MaHUNynatopam poboToB ans
coBMecTHom paboTbl Universal Robots e-Series mutnpoBaThb Anana3oH ABUXEHUS YenoBeveCcKom
pykn. C NOMOLLbIO HaLEero naTeHToBaHHOro MHTepdenca ans nporpammmpoBaHus PolyScope
MOXHO NEerko 3anporpaMmmupoBaTb poboTa Ans nepeMeLeHnss UHCTPYMEHTa M CBSI3N C ApYrumMu
MaLUMHaMK C MOMOLLIbIO AMEKTPUYECKMX cUrHanoB. Ha pucyHke 2.1: CouneHeHns, OCHOBaHue 1
dnaHeL, ons NoacoeANHEHNA MHCTPYMEHTa MaHunynaTopa poboTa. Bbille NOKa3aHbl OCHOBHbIE
KOMMOHEHTbI MaHUNynaTopa poboTa — MCNonb3ynTe ero B Ka4eCcTBe OPUEHTNPA BO BCEM
OCTaribHOM PYKOBOACTBE.

1.1. Cooepxumoe KomMnieKkTa NoCTaBKu
Mpu 3aka3e poboTa Bbl NonyyaeTe ABe kopobku. B ogHom HaxoamTca MaHunynstop poboTta, B
Apyron — cnepytollee:

* 6noK ynpaBneHus 1 NOABECHON NynbT 06y4YeHus,

* KPOHLUTENH AN yCTAaHOBKMW 6ri0Ka yrnpaBreHus,

* KPOHLUTENH ANA YCTaHOBKM NOABECHOMO NynbTa 06yyeHus,

* KJI0Y AJ151 OTKPbITUSA 6110Ka yrnpaBneHus,

* kabenb Ana NoAaKNoYeHna MaHmnynstTopa poboTa n 6noka ynpasneHus (CM. BapuaHTbl B
pa3sgene 16. TexHnyeckue xapakTepucTnku Ha ctpanuue 100),

* ceTeBOM Kabenb nnun kabenb NUTaHUA, NOAXOAALWMA ANA BALUEro pernoHa,

* HacToflee pyKoBOACTBO.

UR10e 2 PykoBoacTBO nonb3oBaTtens



1. Mpeguncnosue UNIVERSAL ROBOTS

1.2. BaxHoe npnmeyaHune o 6e30nacHocTu

Po6oT npeacraenseT coboi YacTUYHO YKOMMSIeKToBaHHoe obopypoBaHue (cM. 9. CepTtudukaTsbl
Ha cTpaHuLe 69), N0aToMy ANA Kaxaow yCTaHOBKM poboTa TpebyeTcs NpoBECTU OLEHKY
6e3onacHocTn. Heobxogmmo cobntogaTb BCE MHCTPYKLMM NO 6€30NacHOCTU, NPpUBEAEHHbIE B
rnaee 2. be3onacHocTb Ha cTpaHuue 7.

1.3. Nopsaok ncnonb3oBaHUs HAaCTOALLErO
PYKOBOACTBA

HacTosiee pykoBoACTBO COAEPXUT YKa3aHus No yCTaHOBKE M NPporpaMmMupoBaHinto poboTa.
PykoBoACTBO pa3aeneHo Ha [iBe YacTu:

PykoBoacTBo no ycraHoBke 060pya0BaHus
MexaHun4yeckas 1 anekTpuyeckas ycTaHoBka poboTa.

Pykosogctso PolyScope
MporpammupoBaHue poboTa.

HacToswiee pykoBoACTBO NpeaHa3HavyeHo Ans cboplumka, obnagatouiero 6a3oBbiMy 3HAHUSIMU B
obnacTtu MexaHuKu 1 anekTpoobopyaoBaHMs, a TakxXe 3HAKOMOrO C 3fIeMEHTapPHbIMU OCHOBaMM
NporpamMmMmMpoBaHus.

1.4. ICTOYHUKM OONONMHUTENBHON NHOPMaLNK

Ha caiite nopgaepxkm (www.universal-robots.com/support) MOXHO HanTwu:

* BEPCUU HACTOSILLLEro PyKOBOACTBA Ha ApYrux A3blkax,
* PykoBsopctBo PolyScope,

* PyKOBOZACTBO N0 06CNYXWUBAHUIO C YKa3aHUSIMU MO MOUCKY U YCTPaHEeHWI0 Hernonazgok,
06CnyXrBaHMIO U PEMOHTY,

* PyKoBOACTBO MO CLieHapUAM A1 OMbITHLIX NOSIb30BaTeNeil.

1.4.1. UR+

Beb6-cant UR+ (www.universal-robots.com/plus) npeacrasnset coboi MIHTEPHET-CaNOoH, B KOTOPOM
npeanoxeHa nepenoBasn NpoayKums onsa npuseaeHnsa cuctemol ¢ pob6otom UR B cooTBeTCTBUE C
KOHKPETHbIMY NOTPEBHOCTAMU. TaM MOXHO HaNTK BCE, 4TO MOXET BaM NOHaA06MTbCS, — OT
KOHLEBbIX MCMOSTHUTENBHbIX OPraHoB U NPUHAANIEXHOCTEN A0 KaMep N NPOrpaMMHOro
obecneyeHus. Bca npoaykumsa npoeepeHa 1 ogobpeHa ansa uHterpaumm ¢ po6otamm UR n
obecneuynBaeT NPOCTYO HACTPOWKY, HaAEXHY paboTy, yA06HYI0 aKCnyaTauuio 1 NpocToTy
nporpaMmmMmpoBaHuns. Takxe Bbl MOXETE CTaTb Y4aCTHUKOM napTHepcKkoun nporpammbl UR+ 1
nony4nTb AOCTYN K HOBOW nnaTdgopme nporpammHoro obecnevenus (plus.universal-robots.com),
KOTOpasi N03BOJISIET co3AaBaTh 6onee yaobHble Ansa nonb3oBaTens npoaykTbl ans po6otos UR.
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1.4.2. ®opymbl UR

Ha dpopymax UR (forum.universal-robots.com) niobutenn pob6otos nob0oro ypoBHA NOATOTOBKM
MoryT obLiaTbea Apyr ¢ Apyrom n obpawatbca k UR, 3agaBaTb Bonpockl, 06MeHnBaTbCA
nHpopmaumen n 1. 4. Popym UR co3gaH n agmumHucTpupyetcsa komnavven UR+, ogHako
nopaenstoLlee 60NbLUMHCTBO KOHTEHTa CO34aeTcsA NoNb30BaTensaMu.
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2. be3onacHocTb

2.1. BBepeHune

B paHHOIM rmaBe coaepXunTcsa BaxHas nHgopmaumsa no 6€3onacHoOCTU, KOTOPYHO AOSXEH
npoynTaTth M NOHATL cOopLmk poboToB Universal Robots e-Series, npexae 4em po6ot 6yaet
BKJIHOUEH B MEpPBbIN pas.

lMepBble ABa Nogpasgena B 3TON rnNaee coaepxat obLyio nHdopmauuio. B nocneaytowme
nogpasgenbl BKUYeHbl crneundunyeckme NHXeHepHbIE JaHHble, MO3BOMSAOLWME HACTPOUTL U
3anporpammupoBaTb poboTa. B rnaee 3. ®yHkUMM 1 nHTepdenckbl 6esonacHocTy Ha cTpanuue 17
ONUCbLIBAOTCA M ONPEeAEensaTCa CBA3aHHble C 6e30MacHOCTLI0 YHKLNW, YPE3BbIHYANHO BaXHble
019 COBMECTHbIX MPUMOXEHUMN.

MHCTpYKUUK 1 yKa3aHus, npuBefeHHble B rnase 3. DyHKUMM 1 nHTepdencs 6esonacHocTy Ha
ctpanuue 17 n B pasgene 2.7. OueHka pucka Ha cTpaHule 13, 0cobeHHO BaXHbI.

OueHb BaxHO cobnoaaTh BCE yKasaHUs U NPUHLMNbLI COOPKM, KOTOpbIe coaepXaTcs B ApYrmx
rnaBax M YacTsX HACTOSLLEro PyKOBOACTBA.

Ocob6oe BHMMaHWe crieayeT yaenuTb MHopMaLuumM, OTMEYEHHOM 3HaKaMm1 NpeaynpexXaeHui.

NMPUMEYAHUE

Universal Robots He HeceT 0TBETCTBEHHOCTM B Clyyae Kakmx-nmbo noBpexaeHun,
N3MEeHeHMn unn moamdukaummn pobota (61oka ynpaBneHusa MaHMnynaTopom u/unm
noasecHoro nynbta 06y4veHus). Universal Robots He HeceT OTBETCTBEHHOCTU 3a
no6on yuep6b, NpUYMHEHHbIV pOBOTY UK Apyromy o60pyA0BaHMIO, BbI3BaHHbIV
oLmbkamMu NporpamMmmMmpoBaHnsa UNKU Henonagkamu poboTa.

2.2. [1encTtBUTENbHOCTb U OTBETCTBEHHOCTb

NHdbopmaLums B HacTosILLEM PYKOBOACTBE HE COAEPXUT CBEAEHUI O MPOEKTUPOBAHUN, YCTAHOBKE U
3KCnnyaTauum NofHOro pelleHust poboTta u He coaepXxuT nHcgpopmaumm 060 Bcem nepudepuitHom
o60pynoBaHMK, BNUSIOLWMM Ha 6€30MacHOCTb NOMHON cucTeMbl. [poeKkTMpoBaHue 1 yCcTaHoBKa
MOJTHON CUCTEMbI [LOSTXHbI ObITb BbINOSIHEHLI B COOTBETCTBUM C TpeboBaHMsAMK 6e3onacHoCcTu
CTaHAAPTOB Y HOPMATUBHO-MPABOBbIX aKTOB CTPaHbl YCTAHOBKM poboTa.

C6opumkm poboTtoB e-Series komnaHum Universal Robots HecyT oTBeTCTBEHHOCTb 3a cobniogeHne
BCEX MPUMEHUMbIX 3aKOHOB Y HOPMaTUBHO-NPABOBbLIX aKTOB N0 6€30MacHOCTM COOTBETCTBYOLLEN
CTpaHbl U YyCTpaHeHWe Kaknx-nnbo 3HaUUTENbHbIX YTPO3 NOMHOro peweHns poboTta. OHK BKNOYaoT
B cebs 6e3 orpaHMyeHun:

* NpoBefeHne OLEHKM pUcKa Ans Bcel cucTeMbl po6oTa;

* yCTaHOBKa CBA3U C APYIrMW YCTPONCTBAMMU 1 AOMNOSTHUTENbHBIMU NPeAOXPaHUTENbHBIMU
yCTpOWCTBaMM, HEOGXOAMMOCTb KOTOPbIX ONpeAeneHa npu oLeHKe puUcka;
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* yCTaHOBKa Hapfiexalumx napameTpoB 6e30nacHOCTU B MporpaMMHOM obecneveHnm;
* 3anpeT U3MeHeHus nosib3oBaTtenem mep 6e3onacHoOCTy;

* npoBepKa KOPPEKTHOCTU NPOEKTUPOBAHUS U YCTAHOBKW MOSTHON CUCTEMbI po60oTa;

* pa3paboTka MHCTPYKLMIA MO aKChyaTauuu;

* ycTaHoBKa poboTa C HanuymMem COOTBETCTBYIOLLMX 3HAKOB U KOHTAKTHON MHopMaLmn
cbopuyuka;

* KOMIMNEKT BCeW TEXHNYECKOM AOKYMEHTALMN; B TOM YKCIe OLEHKa pUcKa 1 AaHHoe
PYKOBOZCTBO.

2.3. OrpaHn4yeHmne oTBETCTBEHHOCTU

NMo6as nHgpopmauma o 6e30MacHOCTH B HACTOALLEM PYKOBOACTBE HE AOXHA paccMaTpuBaTbCs B
kayecTBe rapaHTum UR, 4TO NPOMBbILLNEHHbIA MaHUMYNATOP HE HAHECET TPaBMbl UfN HE MPUYNHUT
yuiep6a gaxe npv co6ntoaeHUN BCEX MHCTPYKLMIA NO 6€30MacHOCTM.

2.4. 3Hakn npenynpexneHns B HAaCTOSLLEM
PYKOBOACTBE

CumBonbl HXe 0603HavarT YPOBHM ONMNAaCHOCTHU, nCnosibdyemMble B HaCTodALleM pyKoBOAOCTBE.
Takue xe npepynpexaarwwme 3Hakm NCnosib3yroTcAa Ha NpoaykKTe.

BHUMAHUE

[aHHbIN 3HaK 0603HAaYaeT HEMUHYEMO OMACHYH CUTYaLMIO, CBA3AHHYIO C
3MEKTPUYECTBOM, KOTOPAsi MOXET NPUBECTU K CMEPTU WU CEPbE3HBLIM TPAaBMaMm B
Crny4ae ee CoOXpaHeHusl.

BHUMAHUME

[aHHbI 3HaK 0603HaYaeT HEMUHYEMO OMacHYo CUTYyaLMIo, KOTopast MOXeT
NPUBECTU K CMEPTM UINN CEPbE3HBLIM TPaBMaM B Clly4ae ee COXpaHeHus.

BHUMAHUE

[aHHbI 3HaK 0603HaYaeT NOTEHLMANbHO ONAaCHYH CUTYaLMIO, CBA3AHHYIO C
3NEeKTPUYECTBOM, KOTOpPasi MOXET NPUBECTM K CMEPTU U CEPLE3HOMY
noBpexaeHunio 06opyaoBaHus B Criyyae ee CoXpaHeHus.
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BHUMAHUE

[aHHbIN 3HaK 0603Ha4YaeT NOTEHLMANbHO ONACHY0 CUTyaLmio, KOTOpasi MOXET
MPVUBECTM K CMEPTM UM CEPLE3HOMY NOBPEXAEHUI0 060pYAOBaHMS B Cryyae ee
COXpaHEeHus.

BHUMAHUE
[aHHbI 3HaK 0603HaYaeT NOTEHUMANbHO ONACHY0 FOpsYYH NOBEPXHOCTD,
KacaHue KOTOpO MOXET NPUBECTU K TPaBME.

MPEOYNPEXAOEHUE
[aHHbIn 3HaK 0603HavYaeT cUTyaLmio, KOTopas MOXEeT NMPUBECTU K NOBPEXAEHUIO

o060pynoBaHuMs B CrlyYae ee CoXpaHeHus.

2.5. [pepocTepexeHuns n npeaynpexaeHmna obuiero
XapakTtepa

B naHHoM pasgene npuBeaeHbl HEKOTOPbIE NPeAOCTEPEXEHUS U NPeaynpeXxaeHus obLuero
XapaKTepa, KoTopble MOBTOPHO NpUBeAEHbI UK pa3bsCHEHbI B Pa3fMYHbIX MECTaxX AaHHOro
PYKOBOACTBA. B JaHHOM pyKOBOACTBE TAKXe CoAepXaTcsl NPoUne NpeaocTepexeHuns n
npeaynpexaneHus.

BHUMAHUE

Pob6oT 1 Bce anekTpnyeckoe obopynoBaHme A0MKHbI ObITb YCTAHOBIEHbI B
COOTBETCTBMM C TpeboBaHMAMM 1 NpeaynpexaeHnaMm, NpuBeaeHHbIMA B
rnaeax 4. MexaHnyeckum nHTepenc Ha cTpaHmue 25 n 5. DnekTpnyeckKun
NHTepdenc Ha cTpaHuue 33.
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BHUMAHUME

1. Y6enuTtecb, 4To MaHUNynaTop po6oTa 1 MHCTPYMEHT/KOHLEBOW
NCMOSHUTENbHbIVA OpPraH HaleXXHo 1 6e30MacHo 3aKpeneHbl.

2. Ybeputecb B HanNn4ymMm AOCTaTOMHOrO MecTa Ans cBoboaHon paboTbl
MaHunynaTopa pobora.

3. Ybeputecnb, YTO Mepbl 6€30nacHOCTU U/UnK NapaMeTpbl KOHGUrypaumm
6e3onacHocTn poboTa 6N yCTaHOBNEHbI A1 3aUThl NPOrpaMMmUCTOB,
onepaTopoB U CTOPOHHUX HabNoaaTenemn, Kak onpeaeneHo B OLEHKE pucka.

4. 3anpelyaeTcs HOCUTb CBOOOAHYIO OAEXAY UKW IOBENMPHbIE U3AENUS NpU
paboTe c po6oTOoM. Y6eanTech B TOM, YTO AJIMHHbIE BONOCHI COOpaHbl Ha3az
npu pabote c poboToMm.

5. 3anpelyaeTca Ucnonb3oBaTb NOBPEXAEHHOro poboTa, HanprumMep, ecru
KPBILLKU COYNEHEHNUI ocnabnu, CrioMaHbl UK CHATBI.

6. Tpw noctynneHnn coobLieHnst oT NporpamMmmMHoro obecneyeHunst o6 owmnbke
Heo6XxoauMO cpa3y Xe HaxaTb aBapuiHbIN OCTAHOB, 3anncaTb YCIoBNS,
BbI3BaBLUME OLLINOKY, HANTU COOTBETCTBYOLLME KOAbI OLUMBOK B 3KpaHe
XypHarna v o6paTUTbCA K MNOCTaBLLMUKY.

7. 3anpelwjaeTcs NoaKnYaTb NpeaoxpaHnTerbHbIE YCTPONCTBA K
CTaHAapTHbIM BXOAaM/BbIXOAaM.

8. Yb6eputecb B UICNONb30BaHUN KOPPEKTHbLIX MapaMeTpoB MOHTaXa
(Hanpumep, yron MoHTaxa poboTta, macca B LJTA, cmewenne LITU,
KOHpurypaums 6e3onacHocTn). BeinonHAnTe 3arpy3Ky yCTaHOBOYHOIO
c¢anna BMecTe C NporpaMmmon.

9. CDyHKLI,VIFl CcBOOOAHOrO npmnBoaa A0J1XHa NCnoJib30BaTbCA TOJIbKO MNMpn
Hann4ymnmn COOTBeTCTByPOU.Leﬁ BO3MOXHOCTU B pe3yJibTaTe nposeneHna
OUEHKN PUCKa.

10. MHCprMeHT/KOHLLeBbIe MCNoNHUTEe N bHbIE OpraHbl U NPEenATCTBUA HE
AOJIXHbl UMETb OCTPbIX rpaHeVl UINn 30H 3alleMneHna.

11. Heobxogumo npeaynpeantb BCcex nogen, 4tobbl Nx ronosbl 1 nuua
HaxoaQunNUcb BHE 30Hbl OCAraeMoCTM poboTa, KOTOopbI paboTaeT nnu
roToBUTCA K Havany paboThbl.

12. OcrteperanTecb nepemelleHns poboTa npu NCNonb30BaHUM NOABECHOIO
nynbta oby4eHus.

13. Ecnu B xof4e OLEeHKN PUCKOB onpeaeneHa 3oHa 6esonacHocty poboTa,
3anpeLLaeTca BXOAMTb BHYTPb HEE UK kacaTbcs poboTa npu paboTe
CUCTEMBbI.

14. CoueTaHue pasnmyHbIX YCTPOUCTB MOXET YBENNUNBATL YPOBEHD ONACHOCTEN
nnun cospaeaTb HOBble onacHoCTU. TpebyeTca Bcerga NpoBOANTL OLEHKY
pyCKa BCEN CUCTEMBI. B 3aBUCMMOCTI OT OLLEHKM pUCKa MOTYT NPUMEHATHCA
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15.

16.

17.

pas3nuyHble YpoBHU DYHKLMOHaNbLHON 6e30nacHOCTy; B criyyae
Heo6xoauMMOoCTUN obecneyeHnsa pa3nnYHbIX YPOBHEN NPOM3BOANTENBHOCTY B
yacTn 6e30NacHOCTY 1 aBapuHOrO OCTaHOBa creayeT BbibupaTb
HaubornbLlee 3HayeHne ypoBHS Npon3BoauTensHocTu. CneayeT Bceraa
3HAKOMWTbCA C PYKOBOACTBaMM Kaxol eavHuULbl 060pynoBaHus B CUCTEME.

3anpeLlaeTca BHOCUTb M3MeHeHUs1 B poboTa. J1iobble naMmeHeHnsa MoryT
NMPUBECTU K NOSIBIIEHNIO ONMACHOCTEN, He NpeayCMOTpPEeHHbIX coopLumnkom. Bee
pa3pelleHHble NOBTOPHbIE COOPKU A0MXHbI MPOBOANTLCS B COOTBETCTBUM C
nocnegHUMmM peaakumnsMmn CoOOTBETCTBYHOLMX PYKOBOACTB MO
o6cnyxmBaHuio.

B cny4yae npnobpeTeHns poboTa ¢ AononHuTenbHbIM 6110KOM (Hanpumep,
nHTepdgencom euromap67) obpaTTech K COOTBETCTBYIOLLEMY PYKOBOACTBY
ANs nonyyeHnsa nHopmaumum o Takom 611oke.

Y6egutech, 4TO Nonb3oBaTenu pobota ocBeAOMIIEHBI O PACNONIOXEHUN
KHOMKN(-0K) aBapUMHOro 0OCTaHOBa M 0 MeTo4ax akTMBaL MM aBapunHOro
OCTaHOBA B BHELUTATHbIX CUTyaLMSIX.

BHUMAHUME

1.

Po6oT 1 ero 6nok ynpaeneHus HarpeBatoTcs BO BpeMs paboThbl.
3anpeluaeTcs BbINOMHATL paboTbl UK kacaTbes poboTa B npouecce paboTbl
UK cpasy Xe nocre 3aBepLueHns paboTbl, Tak Kak ANUTeNbHbIN KOHTAKT
MOXET BbI3BaTb Anckomdopt. MNepen Tem, kak HayaTb paboTy ¢ poboTom
UK NpUKacaTbCs K HEMY, Bbl MOXETE MPOBEPUTL TEMMNEPATYPY Ha IKpaHe
XypHarna unuv no3BofnTb EMY OXNaaUTbLCS, OCTaBUB Ero BbIKIIIOYEHHbIM Ha
OOMH vac.

3anpellaeTcs kacaTbCA KOMMNOHEHTOB, PACMOSIOXEHHbIX 3@ BHYTPEHHUM
KOXYXOM 6110Ka yrnpaBneHus.

MPEOYNPEXOEHUE

1.

B cny4yae coyeTaHusa unu coBMecTtHon paboTbl poboTa ¢ Apyrumu
yCTpOMCTBaMM, MMELLMMWN BO3MOXHOCTb NOBpeauTb poboTa, HacToSTENbHO
pekoMeHAyeTCs BbIMOSIHUTL NPOBEPKY BCeX (hyHKLMIA 1 nporpaMmbl poboTa
OTAENbHO.

3anpeluaeTtcs nogsepratb poboTa NOCTOSHHOMY BO34EMACTBUIO MAarHUTHbIX
nonei. O4eHb CUNMbHbIE MArHUTHbIE MOJISt MOTYT NOBpPeaAnTb poboTa.
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2.6. NpegycmoTpeHHOEe NpUMeEHeHne

Pob6oTbl e-Series komnaHum Universal Robots siBnsiloTcs NpoMblIWneHHbIMY poboTamm n
npeAaHasHayeHbl Ana paboTbl C MHCTPYMEHTaMU/KOHLEBLIMW UCMONHUTENbHBIMW OpraHamMu unm
HenoaBMXHbIM 060pya0BaHNEM, UNn oA 06paboTKn unn nepemMeLleHa KOMMOHEHTOB UK
npoaykToB. MNoapobHble cBegeHns 06 ycnoBuax okpyxatowen cpeabl ans pabotbl poboTa
npuBegeHbl B npunoxenusax 11. [eknapauum n ceptndumkaTbl Ha cTpannue 77 n 16. TexHundeckne
XapaKkTtepuctunkm Ha ctpaHuue 100.

Pob6oTbl e-Series komnaHum Universal Robots cHabxeHbl 0cobbiMu yHKUMSIMU 6€30MacHOCTH,
COo3aaHHbIMU C LEenblo obecneyeHns COBMECTHOM paboTbl M BO3MOXHOCTbLIO paboThl poboTa 6e3
HanMuusa orpaxaeHuii COBMECTHO C YETOBEKOM.

CoBmecTHas paboTa BO3MOXHa TOJIbKO B HEOMACHbIX CIy4asX, B KOTOPbIX BECb pabounii npoLiecc,
BK/HOYAA MHCTPYMEHT/KOHLEBOMN MCMOSTHUTENbHbIV OpraH, 3aroToBKy, NPensTCTBMA U Npoyee
obopynoBaHve He NpeAcTaBnseT 3Ha4YMTENbHbIX YrPo3 MO pe3ynbTaTam OLEHKN pUcka
KOHKPETHOr0 peLUeHus.

IMto6oe ncnonb3oBaHMe UNN NPUMEHEHNE, KOTOPOE ABMNAETCA OTKITIOHEHMEM OT NPEAYCMOTPEHHOTO
NPUMEHEHNS, CHUTaAETCA He[oNnyCTMMbIM Ucnonb3oBaHneM. OHKM BKoYaloT B cebn 6e3
OrpaHUYeHnn;

* Ncnonb3oBaHue B NOTEHLMNANBHO B3pbIBOONACHbIX cpenax.
* Ncnonb3oBaHne B MEOULMHCKUX U XXN3HEHHO BaXHbIX Lienax.

* Vicnonb3oBaHWe B YCIOBUAX MPAMOro KOHTaKTa C €40, HanuTKamu u (unm)
hapmaLeBTUYECKON NPOoAYKLMEN.

* Ncnonb3oBaHue nepen BbiNnoJIHEHNEM OLLEHKN PUCKaA.
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* Wcnonb3oBaHue BHe Npeaeros 3asBMeHHbIX crneundukauui.

* Ncnonb3oBaHWe B kKa4ecTBe BCNOMOraTesibHOro cpeacTea and noabemMa.

* 3KCI'IJ'IyaTaL|,M$| BHE pa3peLlleHHbIX 3HaYeHun pa6oqu napamMeTposB.

BHUMAHUE

* OTOT NPOMbILLSIEHHBIN POGOT MOXET UCNOSb30BATLCS TOSILKO B
COOTBETCTBUU C NPEAYCMOTPEHHLIM NMPUMEHEHNEM 1 cnieunduKkaLmsamu,
yKa3aHHbIMW B PYKOBOZCTBE Mosib30BaTens.

* W3penve He pa3paboTaHo 1 He NpefHa3Ha4YeHo Af1A UCMOSIb30BaHNA B
onacHoW Unn B3pbIBOONACHON cpese.

* WN3penue He pa3paboTaHo 1 He NpeAHa3HayeHo AA UCNOob30BaHuA B
MeANLMHE B KOHTaKTe C NauMeHTamMmn Unv B HeNocpeacTBEHHON 61M30CTH OT
HUX.

* N3penue He pa3paboTaHo U He NpeAHa3HayYeHo s UCMOSIb30BaHUSA B
cnyyasx, Tpebyrwmx cobnoaeHns onpeaeneHHbIX TMrmeHnYeckux u (Unm)
CaHWTapHbIX CTaHAAPTOB: HaNpMUMep, B YCIOBUAX NPSIMOTO KOHTAKTa C efi01,
HanuTKamu n (Unun) apmMaueBTUYECKUMI NPOAYKTaMMU.

* 3anpelyaeTcs UCMoNb30BaHME UM NPUMEHEHNE, KOTOPOE SABMAETCA
OTKJTOHEHWEM OT NpeAyCMOTPEHHOrO NPUMEHEHUs, cneumndmrkaumin u
cepTMdMKaTOB, Tak Kak 3TO MOXET NPUBECTU K CMEPTU, TpaBMaM 1 (Unu)
NoBpPEeXAEHMI0 UMyLLLeCTBA.

KOMMNAHWA UNIVERSAL ROBOTS ABHbIM OBPA30OM OTKA3LIBAETCA OT
ABHbIX Y MOOPA3YMEBAEMbIX TAPAHTN COOTBETCTBMA
HELEJTEBOMY UCIOJIb3OBAHUIO.

2.7. OueHka pucka

OpHoM 13 caMblx BaxHbIX 06s3aHHOCTEN cOopLLUMKa ABNSIETCS NpoBeAeHNe OLEHKN pucka. Bo
MHOIMX CTpaHax 3To IBNSAeTCS 3aKoHoaaTenbHbIM TpeboBaHneM. Po6oT npeactaBnsaeT cobom
4YaCcTUYHO YKOMMIEKTOBaHHOe 060pyaoBaHMe, NOCKONbKY 6@30nacHOCTb YCTaHOBKU poboTa
3aBUCUT OT crocoba ero MHTerpauun (HanpyMMep, Hannynme MHCTPYMEHTA MITN KOHLLEBOTO
NCNOSNTHUTENbHOro opraHa, NPenaTCTBUMA U UHbIX YCTPOWCTB). [11a NpoBeAeHMs OLLEHKM puUcKa

cbopmky pekomeHayetcs obpatutbea Kk ctaHgaptam ISO 12100 n 1ISO 10218-2. Kpome Toro, B

KayecTBe CrnpaBku COOPLLUMK MOXET UCMONb30BaTb TeXHNYeckue xapaktepuctukm ISO/TS 15066.
Mpu oueHKe pucka, NpoBoANMON COOPLLMKOM, AOMXHbI ObITb paCCMOTPEHBI BCe paboyne 3agayun
Ha NPOTSXXEHMUN BCErO BPEMEHN CpOKa NpUMeEHEHUs1 poboTa, BKIYas, B YaCTHOCTH, crefyoLlee:

0b6yyeHne poboTa Bo BpeMsi HAaCTPONKN POBOTU3MPOBAHHOWM YCTAaHOBKW 1 MOATOTOBKM €€ K
pabore;

MOUCK W YCTpaHeHWe HEUCNPaBHOCTEN;

HopMarnbHas paboTa ycTaHOBIIEHHOro poboTa.
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Mepepn BkNtoYEeHNEM MaHUNynNsTopa poboTa B NepBbIi pa3 [oMXHA NPOBOANTLCS OLLEHKA PUCKOB.
YacTb OLLeHKUN pUCKOB, NpoBeAeHHON COOPLUMKOM, NpeaHasHaveHa Ans onpeaeneHms
Hapnexalmx HacTpoek koHurypauum 6e3onacHocTy, a Takxe HeobXxoaAMMOCTU B
[ONOSTHUTENbHbIX KHOMKAxX aBapuMnHOro oCTaHoBa U (Unu) ApYyrvMx 3alMTHbIX Mepax ans
KOHKPETHOro NpyMeHeHus1 poboTa.

OnpepeneHne npaBuiibHbIX HACTPOEK KOHUTypauun 6€30nacHOCTM IBNAETCA 0COOEHHO BaXHOWM
4acTblo NpU NOArOTOBKE COBMECTHOrO NpuMeHeHns poboTta. NoapobHblie cBeAeHus CM. B

rnaee 3. DyHKUUKN 1 MHTepdencebl 6e3onacHoCTn Ha cTpaHuue 17 nvactn Yactb Il PykoBoacTteo
PolyScope Ha cTpaHuue 115.

HekoTopble hyHKUUK, CBSAAI3aHHbIE C 6€30MacCHOCTbIO, cneumaribHO pa3paboTaHbl Ans COBMECTHOro
npumeHeHnsa poboTa. 3T YHKLMM HAacTpanBaTCs, 0AHAaKO 0COBEHHO BaXHOe 3HaYeHne ans
yCTpaHeHUs KOHKPETHbIX PUCKOB MPU OLEHKE, NPOBOAUMON COOPLLMKOM, UMEIOT NapamMeTpbl
KOHdUrypaumm 6e30nacHoOCTU:

* OrpaHu4yeHue YCUNM1ii U MOLLHOCTHU. Vicnonb3yeTca AN yMEeHbLUEHMSA 3aXUMHbIX CUM U
OaBneHuin, okasbliBaeMbix po60TOM B HanpaBneHUn ABUXEHNS B Cly4ae CTONIKHOBEHWI
Mexzay pob0oToM 1 onepaTopom.

* OrpaHn4eHue MOMeHTa. Vicnonb3ayeTca st CoKpaLLeHWsi BbICOKON NEPEXOAHON 3HEPrun u
yA@pHbIX CUI MeXay po60TOM 1 onepaTopom NyTemM YMeHbLUEHUS CKOPOCTM poGoTa.

¢ OrpaHquHMe noJs10XXKeHnAa coYnieHeHud, JIOKTA U MHCTPyMeHTa Ui KOHLEeBOoro
UCMNOJIHUTEeJIbHOIO OpraHa. MCI'IOJ'Ib3yeTCFI, B HaCTHOCTHU, AnAa ymeHblLleHUA PUCKOB,
CBA3aHHbIX C ornpepgerieHHbIX YaCcTAMUN TeNa. Hanpmmep, BO n3bexaHne OBnXeHui no
HanpasJlieHUIO K rosioese u Liee.

* OrpaHuyeHue opMeHTaLUn MHCTPYMEHTA UNU KOHLEBOr0 UCMOSTHUTENBHOMO OpraHa.
Ncnonb3yeTcs, B YaCTHOCTU, AN YMEHbLLEHUS PUCKOB, CBA3AHHbIX C onpeaeneHHbIMU
30HaMW 1 XapaKTepPUCTUKAMMN MHCTPYMEHTa (KOHLLEBOIO MCMOSTHUTENbHOrO OpraHa) u
3arotoBku. Hanpumep, aAnsa nsbexaHnsa ocTpbIX Kpaes, HanpaBreHHbIX B CTOPOHY K
oneparopy.

* OrpaHu4eHue CKOpoCTU. Vicnonb3yeTcs, B YaCTHOCTU, ANnst o6ecneyeHnst HU3Kow CKOpoCcTu
MaHunynaTopa poborTa.

CO6opLUMK CUCTEMbI [OMTKEH NPEAOTBPATUTb HECAHKLMOHNPOBAHHbIM AOCTYN K KOHbUrypauum
6e3onacHocTu. [1na aToro crnepyeT UCMosib30BaTh 3aLLMTY NaposieMm.

Heobxoaumo NpoBecTy OLeHKY prcka COBMECTHOMO MCMOSb30BaHMA poboTa Ans KOHTAKTOB,
KOTOpbIE SIBNAKTCA NpegHaMepeHHbIMU 1 (Unn) obycnosneHbl 060CHOBaHHO NPOrHO3MPYEMbIM
HepoMnyCTUMbIM UCMONb30BaHNEM. DTa OLeHKa J0NXHa y4nTbiBaTh:

* CTeneHb Cepbe3HOCTU OTAENbHbIX MOTEHUWANbHbIX CTOJIKHOBEHMWM;
* BEPOATHOCTb BO3HMKHOBEHUA OTAENbHbIX NOTEHUMArNbHbIX CTOJTIKHOBEHW;

* BO3MOXHOCTb U36exaTb OTAeNbHbIX MOTEHUMNaNbHbIX CTONKHOBEHWIA.

Ecnu po6oT ycTaHOBNEH B YCNOBUSAX, A€ COBMECTHOE UCMOMb30BaHNe He NPeAyCMOTPEHO, HO Npu
3TOM OMNAacHOCTb HE MOXET ObITb B JOCTAaTOYHOWN CTENEHM YCTpaHEeHa U PUCKK He MOTYT GbiTb
[OCTaTOYHO YMEHbLLUEHbI NyTEM UCMONb30BaHNA BCTPOEHHbLIX (DYHKLMI, CBA3AHHbIX C
6e30nacHOCTbI0 (Hanpumep, NpPK UCMOSIb30BaHMM ONACHOr0 MHCTPYMEHTA UM KOHLIEBOTO
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MCMNOSNHUTENbBHOrO OpraHa), To BbiNonHAeMasi COOpLUMKOM OLEHKA PUCKOB A0SXHA YYMTbIBaTb
nobaeneHne AonoNHUTENbHbIX Mep 3aWwuTbl (HaNnpUMep, YCTPOMCTBO BKAOYEHUS ANA 3aWuUTbl
onepaTtopa BO BPEMS HAaCTPONKM 1 NpOrpamMmMmnpoBaHuns).

KomnaHua Universal Robots onpegenseTt cnMcok BO3MOXHbIX 3HAUNTENbHbIX ONacHbIX CUTYaLUun,
npvBeneHHbIN aarnee, Ha KOTopble A0MXeH 00paTUTb BHMMaHue coopLumk. B KOHKpeTHOM
yCTaHOBKE MOryT UMETb MECTO U Aipyrue 3Ha4nTENbHbIE ONacHbIE CUTYaLuUN.

1. Mopes3bl KoXM 06 OCTpble Kpas U OCTPbIe KOHLbI MUHCTPYMEHTA UM KOHLIEBOTO
UCMONHUTENBHOrO OpraHa 1 pasbema A/ UHCTPYMEHTa U KOHLIEBOro UCMOSTHUTESbHOIo
opraHa.

2. Mope3sbl Koxu 06 oCTpble Kpas U OCTPble KOHLbI NPENATCTBUI B3N TpaeKTopum
nepemeLleHust pobora.

3. Ywwubsbl B pe3ynbTaTe KOHTaKTa ¢ poboToM.

4. PacTsaxeHus n nepenombl B pe3ynbTate NafeHns TAXENOoro rpy3a npyu HaxoXaeHun Ha
TBepAoW NOBEPXHOCTMU.

5. TNocnepcTBMSA HEHaAEXHOro 3aKpenneHns 60NToB, YAePXMUBaOLLMX MaHUMYNATOP UK
MHCTPYMEHT (KOHLLEBOW UCMOSNHUTENbHBIN OpraH) poboTa.

6. Bbinagenwue npegmeToB N3 NHCTPYMEHTA U1 KOHLLEBOIro CNOJTHNUTEJ1IbHOIo opraHa,
HanpunmMmep, No NnpuvynHe HegoCTaTo4HOro 3aXXknma mnnum nepe60eB B NMUTAHUW.

7. OwwnbKK, BbI3BAHHbIE Pa3NNYMEM KHOMOK aBapMIHOIro OCTaHOBA Ha pa3HbIX YCTPOUCTBAX.

8. OwunbKM n3-3a HeCaAHKLMOHMPOBAHHOIO M3MEHEHNs B NapameTpax KoHUrypaumm
©e3onacHoOCTH.

CBefieHVs 0 BpeMEeHM 1 pacCTOSIHUAX OCTaHOBa NpuBeaeHbl B rnase 3. DyHKLMM 1 MHTepdelichl
6e3onacHocTu Ha cTpaHuue 17 u npunoxeHun 10. Bpems n paccTosiHne 0CTaHOBKM Ha CTpaHuLe
71.

2.8. lNpenBaputensHasa oueHKa

CnepytoLme NnpoBepkn He06X0AMMO BbINOSNHATL Nepes NepBbiM UCMOSb30BaHNEM poboTa 1 nocrne
BHECEHUS U3MEHEHUI. YOeauTech, YTo BCe BXOAbl U BbiXoabl 65@30nacHOCTM COeaUHEHbI
Hagnexawmm obpasom. Yo6eguTecnh, YTO BCe BXOAbI U BbIXxoaa 6€30nacHOCTU HAaXOAATCA B
MCNPaBHOM COCTOSHUW, B TOM YMCNEe YCTPONCTBA, 0bLme Ana HECKONMbKMX YCTPONCTB U pOGOTOB.
BbinonHute cnepytowme nENCTBUS:

* Y6eputech, YTO KHOMKM aBapMHOro OCTaHOBa M BXOAHbIE CUrHasbl OCTaHaBNUBaKT poboTa
1 33[1eIMCTBYHOT TOPMO3a.

* Y6eamTech, YTO BXOA, NPeAOXPaHMTENbHOrO OCTaHOBA OCTaHABNUBAET ABUXeEHNE poboTa.
Ecnu HacTpoeHa hyHKUMSA NpeaoxpaHnUTenbHOro cépoca, To NpoBepbTe, YTO ee HE06X0AMMO
aKTUBMpPOBATb Nepep NpoaoiXeHneM ABuxeHus poboTa.

* [NpoBepbTe 3KpaH MHULManu3aumum n ybegutech, 4To YHKLMA OrPaHNYEHHOro pexuma
MOXET NepeknioynTb ¢ 6e30MacHOro pexmnma Ha orpaHUYeHHbIN.
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* Y6eantecb, 4To yHKUMS paboyero pexmma nepekniovaeT paboune pexmmbl — CM. 3HAYOK B
BEPXHEM NPaBOM YTy Nosib30BaTENbCKOro MHTepdeiica.

* Y6eauTech, 4To, YTOObI BKIIOYMTL YrpaBieHNe ABUXEHUSAMU B PYYHOM pexume,
HeobX0AMMO HaxaTb TPEXMO3MLMOHHOE YCTPOMNCTBO BKITOYEHNS, U YTO POOOT NpuY 3TOM
paboTaeT C MOHNXEHHOW CKOPOCTbHO.

* Y6eputech, YTO BbIXO/bl aBAPMINHOr0 OCTaHOBaA CUCTEMbI CMOCOOHBLI NEPEBECTU BCIO CUCTEMY
B 6e30nacHoe COCTOAHME.

* Y6eauTtecb, 4TO cUCTEMA, KOTOpas NoakmyeHa K Bbixoay «PoboT nepemeluaetcay, «PoboT
He ocTaHaBnMBaeTcs», «OrpaHUYeHHbIN peXxumM» unu «He orpaHMyeHHbIn pexum», MoxXeT
onpenennTb U3MEeHeHNs BbIXOAaA.

2.9. ABapuinHbI OCTaHOB

KHonka aBapuitHOro octaHoBa No3BOSISIET MTHOBEHHO OCTAHOBUTbL Nto6oe ABUXeHMe poboTa.

CornacHo ctaHgaptam IEC 60204-1 1 ISO 13850, ycTpoicTBa aBapuMMHOro 0CTaHOBa He ABMATCA
npepoxpaHuTenbHbiMu. OHY NpeacTaBnaAlT coOb0M AOMONHUTENbHbIE 3aLLUTHBIE MEPbI U HE
npeAHa3HayeHbl ANA NpeaoTBpaLLEHNS TPaBM.

OueHka pucka cuctembl poboTa foSXHa coaepXaTth 3akntyeHne o He06XoANMOCTU NOAKMYEHUS
OOMONHUTENbHBIX KHOMOK aBapuinHOro octaHoBa. KHONKW aBapuMHOro 0CTaHoBa AOMXHbI
cooTBeTCTBOBaThL TpeboBaHusam ctaHgapTa IEC 60947-5-5 (cm. paspen 5.4.2. B/B

6e3onacHoCTU Ha cTpaHuue 38).

2.10. lNepemelleHne 6e3 NnuTaHmMa NpuBoaOB

B ManoBeposiTHOM criyyae 3KCTPEHHON CUTyaLun, Koraa Heo6xoanMo NnepemMecTuTb CoUnieHeHne
po60Ta, HO NpK 3TOM Nofaya NUTaHna Ha poboTa HEBO3MOXHA UMK HexXenaTesnbHa, MOXHO
MCMosb30BaTb NPUHYAUTENbHBIN 06paTHbLIN XOA,.

UT06bl 33eMCTBOBaTb NPUHYANTESbHBIN 06paTHbLIN X0A4, HEOGXOANMO NEePEMECTUTL COYNEHEHNE,
TOJIKHYB UM MOTSIHYB MaHMMNynsaTop poboTa ¢ 60s1bLLOo CUoin. TOPMO3 KaXA0ro CouneHeHns
OCHaLLeH PPUKLMOHHON MyddTOM, ob6ecrneynBaloLen ABUXEHNE NPU BbICOKOM KPYTALLEM MOMEHTE.

MpuHYAnTENbHLIN 06PaTHBIV X04 NpeAHa3Ha4YeH TOSNbKO AN AKCTPEHHbIX CUTYaLWiA.
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3. YHKUUN N HTEPdENCHI
6e3onacHoCTH

3.1. BBepeHue

Po6oTbl Universal Robots e-Series ocHalleHbl pa3nMyHbIMU BCTPOEHHBIMU (PYHKLMAMU
6e3onacHoCTH, a Takxe Bxogamu/Bbixogammn 6e3onacHoCcTu, uMpoBbLIMU U aHaNoroBbIMu
CUrHanamm ynpasneHus 1 AONOSIHUTENbHBbIMW YCTPOUCTBaMU 3alnTbl. Kaxaas pyHKumA 1
BXoA/Bbixof, 6e3onacHoCcTn nocTpoeHbl cornacHo EN 1ISO1849-1 (ceptudmkaTtbl cMm. B rnase 9.
CeptudukaTtsl Ha cTpaHuLe 69) c ypoBHeM npoussogutenbHocTn d (PLd), ncnonb3ysa apxuTtekTypy
KaTeropum 3.

KoHdurypaumto doyHKUMin, BXOAOB 1 BbIXOA0B, 6€30MacHOCTM B NOSIb30BaTENbCKOM MHTEpPAElice,
cmoTpuTe B rnaee 22. KoHdurypauma 6e3onacHocTy Ha ctpanuue 141, yactb YacTts |l
Pykosoacteo PolyScope Ha cTpaHuue 115. MNopsgok NoaKniovYeHnsa npegoxpaHnTenbHbIX
YCTPOMWCTB K BXOA4Y/BbIXOAY CM. B rnaBse 5. Snektpuyecknin nitepdenc Ha ctpannue 33.

NMPUMEYAHUE

1. WNcnonb3oBaHue 1 KoHurypaums pyHKUumun n nitepdgencos 6e3onacHoCcTn
MOXEeT NPOUCXOaUTb TONMbKO MOCHe NpoLeayp OLEHKMN PUCKOB Kaxaoro
npuMmeHeHns poboTa. (cM. rasy 2. be3onacHocTb Ha cTpaHuue 7,
pa3sgen 2.7. OueHka pucka Ha cTpaHuue 13)

2. B cnyyae obHapyxeHua poboToM HEMCMPaBHOCTU UNWN HApyLUEHUS B
cucteme 6e3onacHoOCTM (Hanpumep, B pe3ynbTaTte obpbiBa OQHOMO U3
NpOBOAOB B LENN aBapMmMHOro OCTaHOBA UMW NMpeBbILLEHWSA NPeaernoB
6e3onacHocTn) nponcxoguT octaHoB KaTeropum 0.

3. B pamkax oueHKM pUCKOB NpUMeHeHUs poboTa criefyeT NpUHSATb BO
BHUMaHUe BpeMsi OCTaHOBa
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ABTopckoe npaeo ©2009-2022 - Universal Robots A/S. Bce npaBa 3alumiLeHbl.

BHUMAHUME

1. Wcnonb3oBaHue napameTpoB KoHdUrypauum 6e3onacHocTy, KoTopble
OTNIMYaKTCA OT NapamMeTpPOB, ONpeAeneHHbIX OLLEHKOW PUCKOB MOXEeT
NPUBECTU K ONACHOCTSAIM, KOTOPbIe HEYCTPaHUMbI B JOCTAaTOYHOW CTEMNEHMU,
UK K pUCKaM, KOTOpble HEJ0CTATOYHO CHUXEHbI

2. Y6eauTechb, YTO UHCTPYMEHTbI U 3aXBaTbl NOACOEAMHEHBI HAANEXalluM
cnoco6om, YTOGbI NPU HapyLLEHWS NogaYn NUTaHUA He BO3HMKITA ONacHOCTb

3. CobntogainTe 0CTOPOXHOCTb NpY UCNONb30BaHUKN HanpsaxeHne 12 B, Tak Kak
npw owmnbKe NporpaMMmCcTa HanpsaxeHme MoxXeT BbiTb U3MEHEHO Ha 24 B,
YTO NPUBELAET K MOBPEXAEHNI0 060pYA0BaHMA U MOXET Bbi3BaTb BO3ropaHue

4. KOHLEBOW UCMONHUTENBHbIV OPraH He 3aluieH cuctemon 6e3onacHoCcTm
UR. He koHTponupyeTcs yHKLUMOHMPOBaAHME KOHLEBOIO UCMOSTHUTENBHOIO
opraHa u/unun coeaMHMTeNbHOro kabens

3.2. Kateropuun octaHoBa

B 3aBucMMOCTM OT 06CTOATENBCTB POOOT MOXET 3a4EMCTBOBATb TPU 3a4aHHbIX TUMa KaTeropun
ocTaHoBa cornacHo TpeboBaHuam IEC 60204-1. [JaHHble KaTeropuv onvucaHbl B crieayoLuemn
Tabnuue.

KaTteropus
OcTaHoBUTbL pob0Ta NOCPEACTBOM HE3aMEANUTENbHOMO OTKIIOYEHNSA NUTaHUS.
OCTaHoBa
1 OctaHoBuTb pob0oTa B HOpMasribHOM M ynpaBnsemMom pexume. OTKNIoUnTb
nMTaHue nocrne NosiHoM OCTaHOBKM poboTa.
*OcTaHoBUTb poboTa, He OTKIYas Nnoaayvy NMTaHUs Ha NPYBOAbI U COXPaHSA
2 TpaekToputo. lNogava NMTaHMA Ha NPUBOAY COXPaAHSAETCA NOCe OCTaHOBKU

poboTa.

Moaaya NMTaHUs Ha NPUBOAY COXPaHSIeTCs MOCIie OCTAHOBKM poboTa.

3.3. KoHpurypmnpyemsbie pyHKLUM 6€30nacHOCTH

dyHKuMm 6e3onacHocTn poboToB Universal Robots, nepeuncneHHble B Tabnuue HUXe,
pacnonoxeHsl B poboTe, HO NpeAHa3HaYeHbl As1s ynpaBreHus cuctembl poboTa, Hanpumep,
po6oTa C yCTaHOBNEHHbIM UHCTPYMEHTOM/KOHLLEBbLIM UCMONHUTENbHBIM OpraHoM. DyHKUMK
6e3onacHocTn poboTa MCNOSb3YTCA AN CHUXEHNSI PUCKOB CUCTEMbI poboTa, KOoTopble
onpegaeneHbl Npu oLeHKe pUCKOB. [MonoxeHne n CKopoCTb OTHOCUTENBHO OCHOBaHUS po6oTa.
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3. dyHKLUMUN 1 nHTepdelcbl 6e3onacHoCcTu

UNIVERSAL ROBOTS

Mpegen
NonoXxeHus
co4yneHeHus

Mpenen
CKOpOCTHU
coysieHeHud

Be3onacHble
MOCKOCTU

OpvieHTauns
WHCTPyMEHTa

Mpenen
CKOpOCTU

Mpenen ycunus

Mpenen
MOMeHTa

Mpenen
MOLLIHOCTH

Mpegen
BPEMEHU
OCTaHoBa

Mpenen
paccTosiHUS
OCTaHoBa

YcTtaHaBnMBaET BEPXHUIN Y HUXXHWUI Npeaenbl Ans AonyCTUMOro NosioXeHNs
coyneHeHun.

YcTaHaBnuBaet BerHMIZ npeaest CKOpoCct CoYJiEHEHNUA.

OnpepaenseT NIOCKOCTM B NPOCTPAHCTBE, KOTOPbIE OrpaHU4YMBalOT MOMOXEHNE
poboTa. NnockocTn 6€30NacHOCTU OrpaHNYMBalOT TOSIbKO
NHCTPYMEHT/KOHLLEBOW UCMONMHUTENBbHBLIN OpraH UM MHCTPYMEHT/KOHLLEBOM
NCMOSMHUTENBHbIN OpraH C NIOKTEM.

Onpep,enﬂeT aonyctumMble rnpeaesibl OopueHTaunn MHCTpyMeHTa.

OrpaHun4ynBaeT MakcMMarnbHyk CKOpoCcTb poboTa. CKOpOCTb OrpaHuMyeHa Ha
NOKTe, Ha hnaHLe Ana COeAVHEHUS UHCTPYMEHTa/KOHLLEBOrO
MCMOSTHUTENBHOIO OpraHa 1 B LEHTPE MOSb30BaTENbCKOro NoyoXeHus
MHCTPYMEHTA/KOHLLEBOIO UCMONTHUTENbHOrO OpraHa.

OrpaHn4YnBaeT MakCcMMarbHOe YCUIME NHCTPYMEHTA, KOTOpoe
MHCTPYMEHT/KOHL,EBOW UCMOSNHUTENbHbIA OpraH 1 NoKoTb poboTa npunaraet
npu 3axaTun. Ycunue orpaHmyeHo Ha conaHue ans noacoeauHeHns NokTs, Ha
MHCTPYMEHTE/KOHLLEBOM UCMONHUTENBHOM OpraHe 1 B LeHTpe
NoNb30BaTENbCKOro NOSIOXEHNUS UHCTPYMEHTa/KOHLEBOrO UCMOSTHUTENBHOMO
opraHa.

OrpaquMBaeT MaKCUMasnbHbI MOMEHT po60Ta.

OrpaHun4ymBaeT mexaHuyeckyto paboty poboTa.

OrpaHununBaeT MakcMMarnbHoe BpeMsi, KoTopoe TpebyeTcs poboTy ass
OCTaHOBa MOCIe 3anycka 3alMTHOro OCTaHoBa.

OrpanwlBaeT MakKCuUMalibHOE paCCToAHnEe, KOTOpOoE NpoxoaAnT pO6OT nocne
3anyckKa 3aluTHOro oCtaHoBa.

Mpw BbINOMHEHUM OLIEHKA PUCKOB NPUMEHeHUs He06X0AMMO NPUHATL BO BHUMaHUE ABUXEHNE
po6oTa nocne 3anycka octaHoBa. [111 ynpoLeH1s AaHHOro NpoLLecca MOXHO UCMOMNb30BaThb
cyHKUMM Ge3onacHocTu [pegen BpemeHn ocTaHoBa v [pedesn paccTosHUS OCTaHOBa.

[aHHble dyHKUMM 6€30MacHOCTM AUHAMUYHO CHUXAOT CKOPOCTb ABUXEHUS poboTa, YToObI
po60oTa MOXHO ObIfI0 OCTaHOBUTL B 3aaHHbIX Npeaenax. Npeaenbl NoNoXeHUs COYNeHEHN,
nnockocTy 6e30nacHOCTM 1 Npeaesibl OpUeHTaLUM MHCTPYMEHTA Y KOHLLEBOIO UCMOSTHUTENbHOrO
opraHa y4uTbiBalOT NpeanonaraemMblil Xo4 pacCTOsiHUA OCTaHOBa, Hanpumep, PYHKUMOHANbHY
6e30nacHOCTb MOXHO KpaTKO OnucaTh CreayoLmm 06pa3om:
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dyHKLMOHanNbHy0 6€30NacHOCTb MOXHO KPaTKo onucaTth criefyoLwmm obpa3om:

ABapuinHbI OCTaHOB - d 3
MpenoxpaHMTENbHbIN OCTaHOB - d 3
Mpenen nonoXeHUs CoYrieHEHUs d d 3
lMpenen CKOpOCTM COYNEHEHUSA d d 3
Be3onacHble nnockocTtu d d 3
OpvieHTaunsa MHCTpyMEHTa d d 3
Mpepen ckopocTtu d d 3
Mpepnen ycunus d d 3
MNpenen momeHTa d d 3
Mpegen MowHOCTK d d 3
Mpenen BpemMeHn ocTaHoOBa d d 3
Mpenen paccTosiHNA OCTaHOBA d d 3
Safe Home d d 3
BHUMAHUE

CyLiecTBYIOT ABa UCKIIOYEHUA B paboTe PyHKLMM OrpaHNYeHns yeunums, Ha
KOTOpble cneayeTt 06paTnTb BHUMaHUE Npy NPOEKTUPOBAHUN UCTIONb30BaHUS
po6oTa (puc. 4.1). B npouecce BbITsxXeHMA poboTa, 3deKT KoneH4aToro
COYJIEHEHWSI MOXET CTaTb NPUYMHON 06pa3oBaHuUs 6ONbLUNX YyCUNWIA B
paguanbHOM HanpasneHUn (0T OCHOBAHWS) MPY HU3KOW CKOPOCTW. AHANOrMYHbIM
06pa3om, KOPOTKUIA pblvar MaHMNynNATopa, B Clyyae, Koraa MHCTPYMEHT/KOHLEBOM
MCMNOSTHUTESbHBIN OpraH pacnosioXeH 651M3Ko K OCHOBaHUIO 1 NepeMeLlaeTcs
BOKPYI OCHOBaHUS, MOXET CTaTb NPUYMHOM 06pa3oBaHus 6OMbLLIMX YCUNNIA NpK
HM3KOM CKOPOCTU. N36exaTb pUCKOB 3aLLEMEHUS BO3MOXHO NyTEM yaaneHus
NPensaTCTBUMA N3 fAHHbIX 30H, UIBMEHEHNEM PaCTONOXeHUs poboTa unm
MCMNOMb30BaHNEM COYETaHNSA MITOCKOCTEN 6HE€30MacHOCTUN U NPEAENOB COYNEHEHNN
AN YyCTPaHEeHMsA ONacHOCTK, NyTeM NpeaoTBpaLLEHMA NepeMeLLeHna poboTa B
AaHHyo obnacTb ero paboyen 30HbI.

BHUMAHUE

Ecnu po60oT ncnonb3yeTcst B py4YHbIX NMPUNOXEHUsIX (C ynpaBneHnem pyKkom) ¢
NVHENHBbIMUN NEpPEMELLEHNAMMN, COBMECTHOE OrpaHMyYeHne CKOPOCTM A0SKHO ObiTb
YyCTaHOBMIEHO Ha MaKc. ATO NpefoTBPaATUT BbICTPbIE NepeMeELLEHUS NTOKTA poboTa
BONM3M CMHIYNApPHOCTEN.
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OnpeaeneHHbIM pabo4ynm 30HaMm L[OSTKHO BbITb yaEIEHO 0c060€ BHUMaHNE OTHOCUTENIbHO
yrpo3 3aLeMseHunsi, CBI3aHHbIX C (hU3nM4EeCKUMu CBONCTBaMu MaHurynsaTopa poborta. OgHa
30Ha (cneBa) oTBeAeHa o4 paamnabHble nepemMeLeHns, npu KOTopbix 3ansictbe 1 codyneHeHns
HaxoauTcsa Ha pacctosiHum meHee 1300 mm oT ocHoBaHusl poboTa. [pyras 3oHa (cripaBa)
HaxoguTcs B npegenax 300 MM OT OCHOBaHWs poboTa B Crlyqae rnepemeLLeHns rno
KacatesibHOM.

Po6oT Takxe ocHalleH cnegywummm eBxogamum 6e30nacHoOCTU:

BbinonHeHune octaHoBa kateropumn 1 (IEC 60204-1) c ogHOBpPEMEHHBLIM
KHonka aBapuMnHoro NHOpPMMpPOBaHNEM ApPYroro 060pyaA0BaHNs OT BbIXOAA aBapuUmMHOro
OoCTaHOBa OCTaHOBa CUCTEMbI, €CNN 3a[ilaHO 3HaYeHNe AaHHOro Bbixoga. OcTaHoB
BbINOJSIHATCS Ha BCEX TOYKAX, MOAKITIOYEHHbIX K BbIXOAY.

BbinonHeHune octaHoBa kateropum 1 (IEC 60204-1) yepes Bxop, 6510ka
ABapuiiHbIA OCTAHOB  YNpPaBfEHUs C O4HOBPEMEHHBLIM MHOPMUPOBAHMEM APYrOro
poboTta 060pyaoBaHnA OT BbIXOAA aBapuiHOro OCTaHoBa CUCTEMbI, ECINN
3a[1aHO 3HaYeHNEe AaHHOrO BbIXOAA.

ABapuinHbI OCTaHOB BbinonHeHune octaHoBa kateropum 1 (IEC 60204-1) Tonbko Ha poboTe —
CUCTEMbI BO BCEX pexumax, C NPUopuTETOM Haf, OCTasrbHbIMU KOMaHAAMMU.

BbinonHeHune octaHoBa kaTeropum 2 (IEC 60204-1) Bo Bcex pexumax,
3a UCKJII0YEHNEM NCMONb30BaHNS TPEXNO3ULIMOHHOIO YCTPOMCTBA
BKITIOYEHMS U NepeksioyaTens pexmnmos. B cnyyae py4Horo pexuma
npenoxpaHnTeSbHbIN OCTAHOB MOXET ObiTb yCTAHOBMEH Ha paboTy
TONbKO B @aBTOMaTUYECKOM PEXMME.

BbinonHeHue octaHoBa kateropuun 2 (IEC 60204-1) TOJTIbKO B
aBTOMaTU4YECKOM pexume. NpegoxpaHntesibHbIi OCTaHOB
aBTOMaTN4eCcKoro pexmma MOXHO BblibpaTh TOMbKO Mpu
CKOH(PMIyprpOBaHHOM M YCTAHOBSIEHHOM TPEXMO3ULMOHHOM
YCTPOMNCTBE BKIIOYEHNS.

MpenoxpaHWTENbHbIN
OCTaHOB

MpenoxpaHnUTENbHbIN
OCTaHOB aBTOpEXMMa
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ABapuiHbIn cbpoc

OrpaHu4eHHbIn pexmm

Tpexno3numoHHoe

YCTPOMWCTBO
BKJTOHEHMSA

Pabounn pexum

Automatic Mode
Safeguard Reset

Bo306HOBNEHWE U3 COCTOSIHUS MPeaoXpaHUTENIbHOro OCTaHOBA B
cny4yae cpabaTbiBaHus nepeaHero hpoHTa Ha BXoae
npenoxpaHuTenbHOro copoca.

Mepexopn cucTeMbl 6€30MacCHOCTU K UCMNOSIb30BAHMIO OFpaHUYEHNIA
OrpaHN4YeHHOro pexmnma.

3anyckaet octaHoB kateropun 2 (IEC 60204-1), ecnu ycTporcTBo
BKIHOYEHMSA NOMHOCTBIO HAXaTo UMM NOMHOCTBIO OTMYLLEHO (TOSNbKO B
py4yHOM pexume). OcTaHOB 3-MO3ULMOHHOIO YCTPONCTBA BKIIOYEHNUS
cpabaTbiBaeT, Koraa curHan Bxoga CTaHoBUTCA HU3KMM. OcTaHoB 3-
NMO3MLMOHHOro YCTPONCTBA BKIIOYEHNs cpabaTbiBaeT, Koraa curHan
BXOZla CTAHOBUTCHA HU3KUM.

MepekntoyaeT mexay pabounmm pexmmamu. NepekniovaeT mexay
pabounmMmu pexmmamu.

BosBpaluaeTca U3 cocTosiHUSA rMpegoxpaHnUTesIbHOro OCTaHoBa
aBTOMATUYECKOro pexmma B crnyyae cpabaTtbiBaHus nepeaHero poHTa
Ha BXoAe NpefoxpaHnTenbHOro copoca aBToMaTUYECKOro pexnumva.

[ns B3anmopencteuns ¢ apyrum obopyaosaHmem poboT OCHaLLEH cneayLmnMm BbIxogamu

©e3onacHocTu:

ABapUiHbIN
OCTaHOB CUCTEMbI

Pob6ot
nepemellaeTcs

PoboT He
OoCTaHaBnMBaeTcH

OrpaHn4eHHbIN
pexmm

HeorpaHun4yeHHbIN
pexmm

Safe Home

Mpn HN3KOM FIOrMYECKOM 3HAYEHMM [@HHOro CMrHana BXo4 aBapumHoro
ocTaHoBa poboTa UMeEeT HU3KOEe NOrM4Yeckoe 3Ha4YeHne Unmn HaxaTa KHornka
aBapuMNHOro OCcTaHoBa.

Mpy HU3KOM NOrMYECKOM 3HAYEHUM JAHHOIO CUrHaNa BXon, aBapmMmHoro
ocTaHoBa poboTa MMeeT HU3KOE NIOrMYECKOe 3HAaYEHME UK HaxaTa KHOMKa
aBapUNHOro 0CTaHoBa.

Bbicokoe nornyeckoe 3HayeHune npu oCtTaHOBJIEHHOM p060Te mnn e
npouecce ero ocCraHoea 1U3-3a aBapMﬁHOFO nnn npeaoxpaHnTesibHoro
ocCTaHoBa. Bbicokoe nornyeckoe 3HayeHune npu oCctaHOBNIEHHOM po60Te
M1 B npoLecce ero oCtaHoBa n3-3a aBapMI7IHOF0 nnn npeaoxpaHnTesibHoro
OCTaHOBa.

B NpOTUBHOM Clly4Yae NOrMyeckunm YPOBEHb 6yp,eT HU3KUM.

Hu3kuit normyeckunii ypoBeHb Npu HaXoXAeHUN cucTeMbl 6€30MacHOCTU B
OrpaHU4eHHOM pexunme.

Bbicokui nornyecknmn ypoBeHb Npu HaxoxaeHun poboTta B 6e3onacHomM
HayasnibHOM MOMOXEHUN.

Bce Bxoabl/Bbixobl 6e30MacHOCTU SIBNSATCA ABYXKaHaNbHbIMU, TO €CTb OHM 6e30nacHbl Npu
HW3KOM 3Ha4yeHun (HanprumMep, aBapuinHbI OCTAHOB aKTUBEH NPY HU3KOM CUrHane).

UR10e
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3. ®yHKUMK 1 MHTepdechl 6e30nacHoCTy UNIVERSAL ROBOTS

3.4. ®yHKUMA 6e30nacHOCTH

Cucrtema 6e30nacHOCTM 3a4eMCTBOBaHa, €Cnuv NpeBbILeH npeaen 6e30nacHOCTY Unu 3anyLeH
aBapUNHbIN UM NPeOXPaHNTESNbHbIN OCTAHOB.
Peakuua cuctembl 6e30nacHoOCTH:

ABapuiHbI/ OCTAHOB ABapuinHbIA OCTaHOB

lMpenoxpaHnUTENbHbIN OCTAaHOB lMpenoxpaHUTENbHbIN OCTAaHOB

HapyweHune npepena HapyweHwne npegena

O6HapyXeHne HencnpaBHOCTH HapyweHwne npegena
NMPUMEYAHUE

Ecnu cuctema 6e3onacHocTv 06HapPYXUT OLLIMGKY MNn HapyLLeHWe, TO BCe BbIXOAbI
6e3onacHocTu byayT cOpOLLEHbl HA HU3KOE 3HaYeHUe.

3.5. Pexnmbil

Pexunmsbl

Cuctema 6e30nacHOCTM MMEET ABa HaCTpamBaeMbIX peX1MMa: HoOpMarbHbIA 1 OrpaHNYEHHbIN.
B03MOXHO BbINONHUTBL HACTPOMKY NpeaenoB 6€30nacHOCTU ANs KaXAoro 3 AaHHbIX ABYX
pexnmoB. OrpaHNYeHHbIN PEXNM aKTUBEH B CrlyYae pacnonoXeHnst MUHCTPYMEHTa/KOHLEBOro
MCMNONTHUTENbBHOro opraHa poboTa Ha CTOPOHE OrpaHNYEHHOro pexunmMa npu ero cpabartbiBaHUM
Wnu1 B Crlyvae ero akTneaumm BXogomM 6e30nacHoCTy.

Ncnonb3oBaHMe NiIOCKOCTHU Ans cpabaTbiBaHWUs OrpaHMYEHHOro pexuma. Korga pobot
nepemMeLLaeTcs Co CTOPOHbI OFPAaHNYEHHOrO peXnma nNocKocTy cpabaTbiBaHMA 06paTHO Ha
CTOPOHY 0BbIYHOrO pexmuma, Bo3se nNiockocTy cpabaTtbiBaHWA NPUCYTCTBYET y4acTok B 20 Mm, roe
[OnycKalTca Npeaernbl Kak 00bIYHOrO, Tak U OFPaHMYEHHOr0 pexnma. ATo npeaoTepalLaeT
KpaTKoBpeMeHHoe cpabaTbiBaHue pexuma 6e3onacHocTu, ecnv poboT HaxoaUTCa pAOoOM C
npenenom.

Ucnonb3oBaHue Bxoaa ansi cpabaTbiBaHUS OrpaHMYEHHOro pexuma. Korga ucnosnb3yeTcs BXOA
(ans 3anycka unu ocTaHoBa OrpaHMYeHHOro pexmuma), MmoxeT nponTun o 500 mc, noka He 6yayT
NPUMEHEHbI NpeferibHble 3HaYeHNe HOBOro pexuma. 31o no3sonset poboTy aganTnposaThb,
Hanpumep, CKOPOCTb K HOBbIM Npeaenam 6e3onacHocTu. 3To No3BonaeT poboTy aaanTupoBsaThb,
HanpuMmep, CKOPOCTb K HOBbIM Npeaenam 6e30nacHOCT!.

Pexum BoccTaHOBNEHUSs

Mpw NpeBbiLeHNN Npeaena 6e3o0nacHOCTN HEO6X0AMMO BbINOMHUTL Nepe3anyck CUCTEMbI
6e3onacHocTu. Ecnn B MOMEHT 3anycka cucTtema HaxoauTcs BHe npepenos 6e3onacHocTu
(Hanpumep, BHe NpeaenoB NosIoXeHNs COYNeHEHNST), BbINOSTHAETCS Nepexo/ B 0CobbIn pexum
BOCCTaHOBNeEHUS. B pexume BoccTaHOBNEHNA 3anyck nporpamm poboTa He noaaepXxuBaeTcs, HO
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Npu 3TOM BO3MOXEH BO3BpaT MaHunynsatopa poboTa B Avana3oH Npeaenos BPYy4YHYH C MOMOLLbIO
pexuma csoboaHoro npmueoga unu Bknagku «fNepemeleHmer» B PolyScope (cM. yacTb Yacts Il
PykosoacTteo PolyScope Ha cTpaHuue 115 PykoBogcteo PolyScope). Huxe npuBeaeHbl npegensl
6e30nacHOCTU B peXnme BOCCTaHOBMNEHUS:

Mpenen ckopoCTh COUSIEHEHMS 30°/s
Mpenen ckopocTun 250 mm/c
Mpepgen ycunus 100 H
Mpegen momeHTa 10 kr m/c
Mpenen MowHOCTK 80 BT

B cnyyae HapyLeHua faHHbIX NpeaenoB cuctema 6e3onacHOCTH BbIMOHUT ocTaHoB kaTeropum 0.

BHUMAHUE

Mpepenbl Ans NoNOXeHWs CoUNeHeHNs, MNOCKoCTen 6e30MacHOCTY 1 OpUeHTaLun
MHCTPYMEHTA/KOHLLEBOIO UCMOMTHUTENIbHOrO OpraHa B peXume BOCCTaHOBMEHUS
OTKNo4YeHbl. Heobxoammo cobnogaTe Mepbl NPEAOCTOPOXHOCTU NPy BO3BpaTe
MaHunynsiTopa poboTa B AnMana3oH Npeaernos.
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4. MexaHuueckui uHtepdeiic UNIVERSAL ROBOTS

4. MexaHn4yeckumn nutepdenc

4.1. BBepeHune

B paHHoOM rnaBe npuBoaaTca 6a3oBble 3HaHMA, HEO6X0AMMbIE ANA MOHTaxa aetanen
poboToTexHum4eckom cuctemol. TpebyeTca cobniogeHne MHCTPYKLMIA MO 3NEKTPOMOHTaxY,
cogepxalumxcs B rnase 5. QnekTpuyeckuii uHTepdenc Ha ctpaHue 33.

4.2. Pabouada 3oHa poboTa

Pabouasn 3oHa poboTa gocturaet 1300 MM OT TOUKM COUNEHEHNsI C OCHOBaHMeM. [pu Bbibope
MecTa A MOHTaxa poboTa HeobXoAMMO y4ecTb LUIMHAPUYECKOE MPOCTPAHCTBO
HenocpeaCTBEHHO Haf, 1 HEMOCPEACTBEHHO NOA OCHOBaHMEM poboTa. N3beranTte cnvwkom
6113Koro NPUBGIMXEHNA UHCTPYMEHTA K LMMHAPUYECKOMY NPOCTPAHCTBY, MOCKOSbKY 3TO
NpYMBOANT K BbICTPOMY NEPEMELLLEHMIO COYSIEHEHNI AaXe B CllydYae nepemMeLLeHnst MUHCTpyMeHTa ¢
MeaJIEHHON CKOPOCTbIO, YTO B CBOKO OYepe/ib CHUXAET NPON3BOANTENbHOCTb pob0oTa U YCIOXHSIET
BbINOMTHEHNE OLIEHKN PUCKOB.

Cnepeaun Moa yrnom

4.3. MoHTax

MaHunynsatop po6ota

[lns moHTaxa poboTa ncnonb3yTcs YeTbipe 6onta M8 knacca npoyHocTh 8.8 n yeTbipe
OTBEpPCTUS ANns MoHTaxa 8,5 MM B OCHOBaHuM poboTa.
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BHUMAHUME

Y6egutecsb, UTo MaHUNynaTop po60Ta HageXHo 1 6bezonacHo 3aKperiyieH.
HeyCTOﬁqMBaﬂ yCTaHOBKa MOXeT NpUBECTU K TPaBMaM U NOBPEXAEHUAM.

KpenneHue manunynsatopa pobora

Ha puc. 5.1 nokasaHbl TOYKM, B KOTOPbIX TPeOYEeTCsi NPOCBEPNUTL OTBEPCTUS AN YCTAHOBKM
BUMHTOB. Kpome Toro, A0MNOSIHUTENBbHO MOXHO NPUOBPECTM TOYHbIN KOHTPLLAGIOH OCHOBaHWS.

1.

MoHTax poboTa Heo6xoANMMO NPOM3BOAUTL HA NPOYHON CBOGOAHON OT BUGpaLuii
NMOBEPXHOCTU, CMIOCOBHON BblepXaTb MOMEHT, HE MEHee YeM B [1IECATb pa3 NpeBbILLaoLLMIA
MaKCMMarbHbIA KPyTALWMUIA MOMEHT OCHOBAHWS, U BEC, HE MEHEE YEM B NSATb pPas3
NpeBbILIALLMIA BEC MaHUNynaTopa po6oTa.

Ecnu po6oT ycTaHOBNEH Ha NMMHENHOWN OCK UK ABUXYLLENCA nnaTgopme, To yCKopeHne
OBUXEHNs1 OCHOBaAHUSA YCTAHOBKU AOMTXHO ObITb O4€Hb HU3KMM. BbiCOKOe yCcKopeHne MoXeT
NpMBECTU K aBapMMHOMY OCTaHOBY poboTa.

2. 3atanHnTte 60nTbl C MOMEHTOM 3aTsXKn 10 HM .
3. [na TOYHOro pacnosioxeHusa MaHunynsTopa pobota BOCNofb3ynTechb ABYMSA OTBEPCTUSAMMN
@8, yCTaHOBMUB B HUX LUTUPTHI.
BHUMAHUE
[ns npepoTepalleHma He3annaHMpoBaHHOMO 3anycka poboTa Npu MOHTaxe u
AEMOHTaxe OTKIYanTe ero 3apaHee.
Mpouenypa oTKMOYEHUS:
1. HaXxmuTe KHOMKY NUTaHUs Ha NOABECHOM NyNbTe 06y4YeHUs 1 OTKIIoUnTE
poboTa.
2. OtcoeavHuTe cnnoBoi kabenb (LLUHYp NUTaHKS) OT PO3ETKMU.
3. TMopoxaute 30 cekyHA, Noka poboT He COPOCUT HAKOMSEHHYIO SHEPTUIO.
MPEOYMNPEXOEHUNE
YcTaHoBKa poboTa fonXHa NpoXoAnTb B YCNOBUSX, OTBEYatoLWwmx TpeboBaHnsam
Knacca 3awmTbl. 3anpeLaeTca sKcnyataumsa poboTa B yCOBUAX, KOTOPbIE HE
COOTBETCTBYIOT Knaccy 3awuTbl pobota (IP54), nogsecHoro nynbta obyyeHus
(IP54) n 6noka ynpasnenus (IP44)
UR10e 26 PykoBoacTBO nonb3oBaTtens
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Surface on which the robot is fitted

7] 0.05

2x 5 +1

4x D 8.4

oY

I
G170

/

@8 FG8 10008 ¥ 8.5 min.

8 FG8 10006 x 13 ¥ 8.5 min.

OrBepcTusa A4ns MoHTaxa poborta. Vicrionb3ytoTcs yetbipe 6onta M8 . Bce nameperus
npuBeAeHbI B MM .

UHCcTpyMeHT

Bo dnaHue poboTta ansa nogcoeaMHeHNs UHCTPYMEHTA MMEKTCH YeTbipe 0TBEpCTUS ¢ pe3bbon M6
0N yCTaHOBKU MHCTpYMeHTa poboTta. Bontbl M6 AomXHbI ObITh 3aTAHYTbI C MOMEHTOM 3aTAXKN

8 H M, knacc npoyHocTn 8.8. [1ns TOYHOro pacnosioXeHNA MHCTPYMEHTa UCNONb3ynTe WTUdT B D6
oTBepcTMun. Ha puc. 5.2 nokasaHbl rabaputbl hnaHew, ansa nogcoeguHeHnss UHCTpyMeHTa U cxema
pacrnonoxeHns oTBEPCTUN Ha HeM. PekoMeHayeTcsa cnonb30BaTb OBanbHOE OTBEPCTME C
paananbHbIM pacnonoXeHneMm, YTobbl n3dexaTtb Ype3MEPHOro HAaNPSIXXEHNs Ha WTUAT,
yAepXuBasi TOYHOE NosioxXeHre. 3anpeLlaeTca ucnonb3oBaTe 60nTbl ANNHON 6onblie 8 MM nNpu
MOHTaxe MHCTpyMeHTa. CnnwKom AnvHHble 6onTbl M6 MOryT aBuTb Ha HUXHIOK YacTb onaHua
ONsi NOACOEeOUHEHUSA UHCTPYMEHTA M MPUBECTU K KOPOTKOMY 3aMblKaHuIO B poboTe.
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BHUMAHUME

1. Yb6eputech, 4uto MHCTPYMEHT HaeXHOo U 6e3onacHo 3aKpenrieH.

2. Yb6eautecb B TOM, 4YTO KOHCTPYKUUA MHCTPYMEHTa HE MOXET CO34aTb
onacHyr cntyauuto nytemMm HeoXXUagaHHOro oTnyckaHnA getanu.

3. Bbontbl M6 annHHee 8 MM, NCNoNb3yeMble NpU YCTAaHOBKE MHCTPYMEHTA Ha
po60oT, MOryT BONTU CNULWLKOM riy6oKo B donaHew Ansa nogcoeamHeHns
WHCTPYMEHTa M NPUBECTU K HEOOPATMMbIM MOBPEXAEHUAM, KOTOPbIE MOTYT
ObITb YCTPAHEHbI TONbKO 3aMEHOM KOHEYHOIO COYNTEHEHUS.

Lumberg RKMW 8-354 connector

35,65

@ 6 H7 T 6,20 0,20
6,50
4x P57 8
Mé6-6H T 8
7

6,20

OoéXV

A b

48,75

?31,50 H7

SECTION A-A

? 50 £0,1

?63 h8

?90 0,1

5.2: ®naHey ana nogcoeamHeHns uHctTpymeHTta (1ISO 9409-1-50-4-M6) HaxoanTcs B TOM MecTe,

rge ycTaHoB/IeH HAKOHEYHUK poboTa. Bee uamepeHmnsi npuBeAeHbl B MM.

Brnok ynpaeneHus

Bnok ynpaBneHusa MOXHO NMOBECUTb Ha CTEHY UM pa3MeCcTUTb Ha nony. [ns obecnevyeHuns
LUMPKYNAUMKM BO3ayxXa C Kaxaon CToOpoHbl 6510Kka yrnpaBneHus Heo6xoaAMmo ocTaBuTb cBO6oAHOE
NPOCTPAHCTBO WMpKHOM 50MM.

MoaBecHon nynbT 06y4yeHUs

MoaBecHo NynbT 06y4eHMst MOXHO NOBECUTL Ha CTEHY UK Ha 6nokK ynpaeneHus.. YoeamTech, 4to
kabenb He CO34aeT ONMacHOCTU CMOTKHYTLCS.

UR10e
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MpuMeyaHue: Bbl MOXeTe NpMobpecTy AONOSHUTENbHbIE KPOHLITENHbI A1t MOHTaxa 6noka
yrnpaBneHusi U NoaBecHOro nynbTa obyyeHus.

BHUMAHUE

1. Y6epautecb, 4TO 6NOK ynpaBneHusl, noaBecHon nNynbT obyyeHns n kabenu He
KOHTaKTUPYIOT C BoAoW. Bnara B 6110ke ynpaeneHus MOXeT NPUBECTU K
CMepTeSibHOM TpaBMe.

2. YcnoBwusi pacnonoxeHuns nogsecHoro nynbta oby4veHusa (IP54) n 6noka
ynpaenenus (IP44) nonxHbl COOTBETCTBOBATb UX Kaccy 3aLllmThbl.

4.4. MakcumanbHaa nosie3Had Harpyska
OueHo4YHasa nonesHas Harpyska MaHunynstTopa poboTa 3aBUCUT OT CMELLEHUS LLeHTPAa TSXECTHN
NoNIe3HOM Harpy3Ku, CM. pUCYHOK 4. MexaHnveckuni nHtepeic Ha ctpaHuue 25

CMelleHNe LieHTpa TSXECTU onpeaensieTcs Kak pacCTosiHUe OT LieHTpa chraHua MHCTpYMeHTa o
LleHTpa TAXecTn o6aBNeHHON NONe3HON Harpy3Ku.

Hanpumep, npu pacyeTe Maccbl NONE3HON Harpy3ku B criydae noabopa v pacnonoxeHus crneayet
YyUnUTbIBaTb KaK 3axBaT, Tak 1 YAepX1MBaeMblii UM OObEKT.

MpoBepnTb MakcmarsbHyH NosIe3Hy0 Harpy3ky poboTa MOXHO MO 3TUKETKE MaHunynaTopa (Cwm.
PUCYHOK HUXeE).

ASSEMBLED IN DENMARK

R
UNIVERSAL ROBOTS

Energivej 25, 5260 Odense S, Denmark

MODEL UR10e > m

SERIAL NUMBER 20215212345 s 10,74

PRODUCTIOM DATE 11 Mar 2021 47 H1} h— A w )
18- AB2EQ.01602 RRURK-UR10e g

WEIGHT 335ka/739Ibs
ENCLOSURE TYPE P54
MAX. PAYLOAD 125kg /27,5 Ibs

MAX: REACH 1300 mm /51,2 inches ’ X
ROBOT TYPE Industrl &) RoHS
FUNCTIONAL SAFETY PLd (ISO 13849-1) _—
EMERGENCY MOVEMENT:

FORCE JOINT ROTATION
BY PULLING OR PUSHING THE ROBOT ARM 70141 10400,
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AeTopckoe npaeso ©2009-2022 - Universal Robots A/S. Bce npaBa 3aLyLieHbl.

YBEJOMITEHUE

* Ecnwu ueHTp TAXeCTn nonesHon Harpy3kun maccon 6onee 10 Kr BbIXOAUT 3a
pabouee npocTpaHCcTBO, KoTopoe cocTaBnsieT 1300 MM, MakcumanbHoe
ycKopeHue poboTa MOXET ObITb CHUXEHO.

* Ecnu nonesHas Harpyska Tsxenee 10 Kr nepemelLaeTcs ropusoHTanbHO OT
NOKTEBOr0 COYNIeHEHUs, MaKCMMarbHoe ycKopeHre poboTa MoXeT BbiTb
CHUXEHO.

* Po6oT moxeT paboTaTb Npu 60MbLLIOM CMELLLEHMM LIEHTPA TAXECTU, ECNN
nonesHasi Harpyska pasmelleHa Huxe pnaHua ans noacoeavHeHus
WHCTPYMEHTA, YTO YacTo ObIBaeT Npu NaneTupoBaHum.

Payload [kg]

M UR10e
[ UR10e 12.5kg

260 460 660 960
CwmelLLeHne ueHTpa TSXecTy [MMm]

CooTHolueHne mexay OL|€HOYHOV MOS1Ie3HOM Harpy3K0171 n CMeLleHneM LLeHTpa TAXKeCTH.
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4.4.1. NHepuma None3HOn Harpy3kKu

Po6oTa MOXeT NCnonb30BaTbCs C BbICOKOMHEPLIMOHHbLIMM NONE3HbIMU Harpy3kamu. Ecnn
npaBunbHO BBeCTU B PolyScope cneayowme aaHHble (cM. 24.10.14. 3agaTth nonesHyto
Harpy3ky Ha ctpaHuue 192), ynpasnstouiee MO 6yaet aBToMaTMyYeCcKn perynnpoBaTth YCKOPEHUE:

* Macca nonesHom Harpy3sku
* LeHTp TaxecTtu

* NHepuus
[nsi OLEeHKN YCKOPEHWI 1 BPEMEHW LKA ABMXEHUI poboTa ¢ onpeaeneHHon Nnone3Homn
Harpy3komn MOXHoO ncnonb3osatb URSim.
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5. ONEKTPUYECKUN UHTEPDENC

5.1. BBepeHue

B paHHOM paspgene coaepXuTca onnucaHme rpynn anekTpuyeckmx MHTepdencos MaHmnynaTopa
poboTa n 6noka ynpasneHus. NMprumepbl NpuBeaeHbl AnA 60NbLLIMHCTBA TUMOB CUTHAOB
BXxoAa/Bbixoaa. TepMnH BXOA/BbIXOA OTHOCUTCA K LM(PPOBLIM M @aHanoroBbiM CUrHanam
ynpasneHns, NoCcTynawLLMM U3 rpynn 3NeKTPUYECKOro nHTepderica n nepeparLmmcs B
nHTepdec.

* [MoaknioyeHne K aneKTpuyeckomn ceTu
* lNopkntoyeHne poboTa

* Bxopb! 1 BbIXOObl KOHTPOSEepa

* BBopa/BbIBOA MHCTPYMEHTA

* Ethernet

5.1.1. KpoHwTenH 6noka ynpasneHns

C HUXHEeN CTOpPOHbI rpynn nHTepderica Bxoaa 1 Bbixoga HaxoauTcst ckoba ¢ noptamu ans
NOAKNIYEHMA A0MONHUTENBHbLIX YCTPOUCTB (CM. PUCYHOK HMUXe). OcHoBaHue 6r1oka ynpaBneHus
NMeeT OTBEPCTUE C KPbILLKOW Af1si NPOCTOro nogkntoyveHmns (cm. 5.2. Ethernet Huxe).

dyHkumsa Mini Displayport nogoepxmBaet moHuTOpbl ¢ nopTom Displayport n TpebyeT Hannuua
akTuMBHOro npeobpasosatens MiniDisplay B DVI unu HDMI ans noaknio4eHns MOHUTOPOB C
nomoLubto nHTepderica DVI/HDMI. MaccuHble npeobpa3oBaTtenu He paboTaloT ¢ nopTamm
DVI/HDMI.

10 A
Tevetel SD card Ethernet USB USB Mini Blade
Pendant 20 30 Mini Fuse

DisplayPort

MpepoxpaHutens Tuna Mini gonxeH uMmeTb MapknpoBky UL ¢ MakcMMarnbHbIM HOMUHaMNbHbLIM
TOoKOoM 10 A U MMHMManbHBIM HOMUHaNbHbLIM HanpsaxeHnem 32 B.

5.2. Ethernet

NHTepderic Ethernet MmoxeT ncnonb30BaTbCA CO CREAYHOLUMN MPOTOKOSIAMM:
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* MODBUS, EtherNet/IP n PROFINET (cm. yacTb YacTb Il PykoBogcteo PolyScope Ha
cTpaHuue 115).

* YpaneHHbIn 4OCTYN M yNpaBneHue.

Ins noacoeauHeHns kabens Ethernet yepes oTBepcTre B 0CHOBaHUK 6510Ka ynpaBnieHus u
noaknio4veHus ero B Ethernet-nopt ¢ HUXHeN CTOPOHbI CKOObI.

3amMeHuTe KpbILLKY B OCHOBaHWUM 610Ka ynpaBneHnsa COOTBETCTBY LM KabenbHbIM BBOOOM,
4yT06bI NOAcoeAnHNTL Kabenb ¢ Ethernet-noptom.

OnekTpuyeckune TpeboBaHUs NpuBeaeHbl B Tabnuue HUXe.

CkopocTb 06MeHa AaHHbIMU 10 - 1000 Mo6/c

5.3. DNeKTpuyeckne npenocTepexeHns u
npepynpexaeHusa
Cobntopganite cnepytowme npegoctepexeHnst Bo BpeMsi paboTbl CO BCEMM NePeUnCneHHbIMN

rpynnamu afieKTpuyYecknumMun nitepdencamu, a Takxe nocne NpoeKTMpoBaHMA U YCTaHOBKM
NPOrpamMMHOro NPUoXeHnst pobora.

Mo YMOJ14aHuto npuBeaeHbl 3Ha4eHNUA NOCTOAHHOIO HanpAXeHuA n Toka, ecyin He YKa3aHO NHoe.
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BHUMAHUME

1.

[na nogkntodyeHna curHanos 6e3onacHocTtu K MNJ1K gonyckaeTtca
NCMNoNb30BaTh TONbKO cUCTEMbI 3almThbl Ha 6a3e MNI1K ¢ nogxoaawmm
ypoBHeM 6e3onacHOCTU. HapylieHne AaHHOro npeaynpexaeHns MoxeT
NPUBECTU K CEPbE3HBIM TPaBMaM UM CMEPTU, MOCKOJTbKY BO3MOXHa OTMEHa
cpabaTbiBaHuA pyHKUmMm 6e3onacHocTn. CurHansl 6e3onacHoOCTr
NHTEepdenca TpebyeTca oTAeNATb OT 0ObIYHbIX CUrHANOB BBOAA-BbIBOAA
nHTepdenca.

[nsa kaxporo curHana 6e3onacHOCTU NpefycMOTPEHO pe3epBUpoBaHne (aBa
He3aBUCUMbIX KaHana). KaHanbl oMXHbI ObiTb pa3aeneHbl, YTo NO3BOSIUT
n3bexaTtb CcMTyauun, Koraa oaHa HeMCNPaBHOCTb NPUBOAUT K OTKa3y
dyHKUMM 6e30nacHOCTH.

HekoTopble BXxoApbl/Bbixoapl 6510Ka ynpaBneHnsa MoryT 6bITb HACTPOEHbI B
KayecTBe 00blYHbIX BXO40B/BbIX0J0B U BXO0B/BbIX040B 6€30MacHOCTM!.
MonHOCTBLI0O 03HAKOMbBTECH C pa3aenom 5.4. Bxoabl 1 BbIXoAbl
KOHTpOJSIfiepa Ha crefyoLwen CTpaHuLe.

BHUMAHUE

1.

Y6epnutechb B TOM, 4YTO BCe 060pyaoBaHMe, He3aLWwmLLEHHOE OT BO3AENCTBUSA
BO/bl, OCTAeTCH B CyXOCTW. [1pn NpOHMKHOBEHUW BOAbI B U3OENME OTKIoUUTE
BCE NMUTaHWE N YCTaHOBUTE NpeaynpeauTesibHble MapKUpPOBKUY, 3aTEM
obpaTutech 3a NOMOLLbIO B MECTHYI0 06CIYXUBAIOLLYO OpraHn3aLmio
Universal Robots.

Mcnonb3yiiTe ToNbKO OpuUriHanbHble Kabenu, BXoasaLwme B KOMMIEKT
noctaeku poboTa. He ncnonbayite poboTa B cnyyasix BO3MOXHOro narmba
Kabens.

OTpuuaTenbHble COeAUHEHMS CYNTAOTCH COEANHEHUSIMU INEKTPUYECKOTO
3asemnenus (GND) un nogkntoyatoTcs K kopnycy poboTa u 6rnoka
ynpaBsneHusi. Bce ynomsiHyTble pasbeMbl 3a3eMieHnsi npeaHa3HayeHbl
TOJIbKO AJ1s1 MMTaHUs U Nepeaayun CMrHanos. [ns 3aWmuTHOro 3a3emMneHus
[lonycKaeTCs UCMONb30BaTh TONbKO BUHTOBOE COeAiMHEHUe pa3mepomM M6,
OTMEYEHHOE CMMBOJIaMM 3a3eMIeHus], BHyTpU 6510Ka yrnpaBneHus.
HoMuHanbHbIM TOK NPOBOAHUKA 3a3eMIeHUst A0MXeH bbiTb HE MeHee
HauBbICLLEr0 HOMWHASIBHOIO TOKA CUCTEMBI.

Cobntoparnite oCTOPOXHOCTb NpY NoakKnovYeHnn kabenenm nHtepdenca K
BBOAaM/BbiBoAa poboTa. MeTannuyeckas nnactuHa CHU3y npegHa3HayeHa
Ans kabenen nHTepdenca n pazbLeEMoB. Y aanute nnacTuHy nepeq,
CBEpJfIEHNEM OTBEPCTUN. Y Aanute CTPYXKy nepep, noBTOPHON YCTaHOBKOM
nnacTuHbl. HeobxoamMmo ncnonb3oBaTb Hagexallyto pe3bby canbHuKa
kabenbHoro Bxoaa.
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NPEQYMNPEXOEHUE

1. Po6oT npoLuen ncnbiTaHWsa Ha COOTBETCTBUE MEeXAYHapOAHbIM CTaHAapTam
IEC Ha aneKTpoMarHuTHyto coBmectuMocTtb (OMC). CurHanbl nomex,
YPOBEHb KOTOPbIX MPEBbILIAET 3a4aHHbIN B COOTBETCTBYIOLLMX CTaHAapTax
IEC, MOXeT NpUBECTU K HEOXMAAHHOMY noBeaeHuto pobota. CurHansl
4ype3BblYaiHO BbICOKOTO YPOBHS MW YpE3MEPHOW MHTEHCMBHOCTM MOTYT
NpMBECTM K HeObpaTUMbIM NoBpexaeHnsam poboTa. Mpobnemsl ¢ SMC
06bIYHO BO3HUKAIOT B CBAPOYHbIX MPOLECCax 1 COMpoBOXAalTCH
coobueHnsammn 06 owmnbkax B XypHane. Universal Robots He HeceT
OTBETCTBEHHOCTU 3a Kakune-nmbo noBpexaeHus, Bbi3BaHHbIe Npobnemamu
SMC.

2. [nuHa kabenen, naywmx ot 6r1oka yrnpaeneHus K Apyrum yCTponcTBam unm
3aBoAcCKoMy 060pyanoBaHuUio, He A0MXHa npeBbiwaTh 30 M, ecnu He
NPOBOAUNUCH AONOSIHUTENbHbIE UCTIbITAHUSA.

5.4. Bxogbl 1 BbIXOAbl KOHTpoOiepa

Bxopapb! 1 BbIxoAbl BHYTpY 6110Ka ynpaBneHns MoryT 6biTb MCMONb30BaHbl AN NOAKIIOYEHUSA
060pyAoBaHNS pa3NNMYHOro HasHa4YeHusi, B TOM Yncrne nHeBMaTudeckux pene, MNMIK 1 kHonku
aBapuMHOro OCTaHoBA.

Ha pucyHke HuXe nokasaHo pacnonoXeHue rpynn afeKTpuYeckoro nHTepdeinca BHyTpu 6roka
yrnpaBneHus.

Safety Remote Power Configurable Inputs| [Configurable Outputs Digital Inputs Digital Outputs Analog
g [24v 12vV(H PWR! 24V|IH||124viA ov|H|/ ov|H| [24V(H||24V|H ov (M|l ov | g AG |H
ugw EIO GND|H| [GND ‘ CIO|(H|[Cl4|H| [COO|H||CO4/H| [DIO|H||DI4|H| [DOO|H||DO4/H 5 Al0|H
> |24V on [m| 2av[W) [24v[m|[2av[m| [ov [m|[ ov[m] [24v[m]|[24v[m] [ov [m]|[ov[m]| [E[Ac[m
§ ElI1l OFF|H| | OV Cl1|{H|[Ci5|H| [CO1/M||CO5/H| [DI1|H||DI5|H| [DO1/H||DO5|H <|An u
g 24V 24V(H||124v|H ov (M| ov|H| |24V|H||24Vv|H ov |H|/ ov |l Xl |
% S10 “Slalel=]> Cl2|Hl|[Ci6|H| [cCOo2/H||cOo6/H| DI2|H||/DI6|H| DO2|H||DO6|H gAOO u
3 [24v alale|a|d|2|[24v|m|[24v(H]| oV |H|| oV |H| |24V(H|[24V|H| [oV [H|[ oV |H| [Z]|AG|H
& |si1 (N NN NN C3/H||C7| N |CO3M|CO7/H||DI3M D7 H|H DO3M|DO7H E AOl|H

"opu3oHTanbHbIN 650K Lmdposoro Bxoaa (DI8-DI11), nokasaHHbIN HUXE, MOXHO UCNONb30BaTb
ONa KBagpaTypHOM KOAMPOBKK OTCrexXuBaHus koHeernepa (cMm. 5.4.1. O6Lpme TpeboBaHUsA KO BCEM
LM POoBbIM BXOAAM/BbIXOAAM Ha TUTYSIbHONM CTpaHuLE) A8 BXOAHbBIX CUTHANOB Takoro Tuna.

>

222|133
HEEEEER

Heobxoanmo cobnioaath 1 noaaepXmnsaTb 0603HaYEHNS LIBETOBOW CXEMbI, NEPeUNCEHHbIE HUXE.

XenTble ¢ KpaCHbIM TEKCTOM CneumanbHble curHanbl 6e3onacHocTn

XenTble ¢ YepHbIM TEKCTOM HacTtpanBaemble B KauecTBe 6e30MnacHbIX

Cepble C YEPHbIM TEKCTOM LindpoBbie BXoapl/Bbixobl 0611ero Ha3HayeHus
3eneHbIn C YepPHbIM TEKCTOM AHanorosble BXobl/BbIxoAbl 00LLLEro Ha3Ha4YeHUs
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5. OneKTpuyeckuii HTepdeic UNIVERSAL ROBOTS

Mpadmyecknin nHTepdenc No3BoNSET BbINOMHUTbL HACTPONKY HAacTpanBaeMbiX BXOA,0B/BbIXOA0B B
KayecTBe 00blYHbIX 1M 6e3onacHbIX (cM. YacTb YacTs || Pykosoacteo PolyScope Ha cTpaHuLe
115).

5.4.1. O6wme TpeboBaHUA KO BCEM LUM(PPOBLIM BXOAAM/BbIXOOaM

B naHHOM paspene coaepxaTcs anekTpuyeckme TpeboBaHus K creayowmnm 24-BorbTHbIM
LUMdpPOBbLIM BXoAaM/BbixoaaM 6roka ynpasneHus.

* Bxopbl/BbIxoabl 6€30MacHOCTH.
* HactpauBaemble BXOAbl/BbIXOAbl.

* Bxogbl/Bbixoabl 06LEro HasHayeHus.

YcTaHoBuUTe pob0oTa B COOTBETCTBUAMM C ANEKTPOTEXHUYECKMMU TpeboBaHuaMN. [aHHble
TpeboBaHWA NPMMEHNMbI KO BCEM TPEM BXOAaM.

HacTtpoika 6noka koHTakToB NnuTaHusa (Power) no3sonsieT obecneunTb NUTaHne LdpoBbIX
BXOA0B/BbIXOA0B OT BHYTPEHHErO UCTOYHMKA NUTaHWs 24 B nnum oT BHELWHEro UCTOYHUKA NUTaHUA.
[aHHbIN 650K COCTOUT M3 YEeTbIPEX KOHTAKTOB. HanpsaxeHune aByx BepxHUX KoHTakToB (MAT n
3A3EM) 24 B, NCTOYHMK MacCbl — BHYTPEHHUI UCTOYHUK NMUTaHuA 24 B. [1Ba HUXHUX KOHTaKTa
(24 B 1 0 B) 6noka — Bxoapl 24 B ans nutaHua BXO4OB/BbIXOAOB. B KOHbMrypaumm no ymonyaHuio
NCNONb3yeTCA BHYTPEHHUIN UCTOYHUK MUTAHUSA (CM. HUXeE).

Power

PWR

laND

[2av
oV

Ecnu Tpe6yeTc;| Mcrnonb3oBaHne 6onbLLIMX 3HAYEHUI TOKA, NOAKMIOYNTE BHELLIHWUIA UCTOYHUK

NMNTaHNA, Kak NOKa3aHO HMXxe.
’_( Power
PWR|

GND|H
24V| B

\ ov|m

3neKTp|/|quK|/|e Tpe6OBaHI/IFI anAa BHEWHUX N BHYTPEHHUX NCTOYHUKOB NUTaHNA NpuBeneHbl HUXe.

BHyTpeHHWi nctoyHunk nutaHus 24 B
[PWR - GND] HanpsixeHue 23 24 25 B
[PWR - GND] Tok 0 - 2"

TpeboBaHUsI K BHELLIHEMY UCTOYHUKY NMUTAHNS 24
B
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UNIVERSAL ROBOTS 5. QneKTpryeckunii nHTepdeinc

[24V -
[24V -

0V] HanpsixeHue 20 24 29 B
ov] Tok 0 - 6 A

*3,5 A ansa 500 mc unn 33% paboyero Uukna.
LindpoB.bie Bxoabl/Bbixoabl cOOTBETCTBYIOT TpeboBaHuam IEC 61131-2. OnekTpnyeckme
TpeboBaHWA NpUBEAEHbI HAXE.

LingbpoBsbie Bbixoabl

[COx / DOx] Tok* 0 - 1 A
[COx / DOx] MapeHue HanpsxeHus 0 - 0,5 B
[COx / DOx] YTeuka Toka 0 - 0,1 MA
[COx / DOx] DyHKUMA - PNP - Tun
[COx / DOx] IEC 61131-2 - 1A - Twun
LncppoBsie Bxoabl

[EIx/SIx/CIx/DIx] HanpsixeHue -3 - 30
[EIx/SIx/CIx/DIx] O6nacTb OTKNIO4YEHUS -3 - 5
[EIx/SIx/CIx/DIX] O6nacTtb BKNOYEHUS 11 - 30 B
[EIx/SIx/CIx/DIx] Tok (11-30 B) 2 - 15 MA
[EIx/SIx/CIx/DIx] DyHKUMA - PNP + = Tun
[EIx/SIx/CIx/DIx] IEC 61131-2 - 3 - Tun

*[1Ns pe3nCTUBHbIX UM MHAYKTUBHBIX HArpy30kK He 6onee oAHOro Yaca.

2

NMPUMEYAHUE

HacTpanBaeMbiMu SBNSIIOTCS BXOAbI/BbIXOAbI, KOTOPbIE MOTYT 6bITb HACTPOEHbI B
KayecTBe 0OblYHbIX UNK 6e3onacHbIX. Takne KOHTaKTbl 0603HaUY€EHbI XENTbIM
LIBETOM C YEPHbIM TEKCTOM.

5.4.2. B/B 6e3onacHocTu

B paHHOM pasgene coaepXxuTca onncaHme crneunanbHOro Bxona 6€3onacHoOCTU (KenTbll KOHTaKT
C KpacHbIM TEKCTOM) M HaCcTpamBaeMbIX BXOLA0B/BbIXOAO0B (KeNTble KOHTaKTbl C YePHbIM TEKCTOM) B
pexume Bxoaos/Bbixoaos 6e3onacHocTu. CM. o6wwme TpeboBaHMA KO BceM LnPOBbLIM
BXoAam/Bbixoaam B pasgene 5.4.1. O6ume TpeboBaHna Ko Bcem LUMdpoBLIM BXOAAaM/BbIXoAaM Ha
npeabiayLien cTpaHuue.

MpenoxpaHuTenbHble YCTpONCTBa M 060pyaoBaHNE AOMXHbI ObiTb YCTaHOBMEHbI B COOTBETCTBUM C
MHCTPYKLUMAMM No 6€30NacHOCTU 1 OLLEHKOW pUCKa B rnaee 2. be3onacHocTk Ha cTpanuLe 7.
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5. OneKTpuyeckuii HTepdeic UNIVERSAL ROBOTS

Bce Bxoabl/BbIxoAbl 6€30MacHOCTU UCMOSIb3YHTCS NONApHO (KOHTAKTbl C pe3epBMPOBaHMEM), YTO
O3HavyaeT UCMOoNb30BaHNe ABYX KOHTAKTOB AN Takux yHKUMin. OfaHa HeUcrnpaBHOCTb He
npuBeaeT K oTkasy yHKLMM 6e30MacHOCTU.

Ncnonb3ytoTca ABa Tuna NOCTOSHHbIX BXOAOB 6€30MacHOCTH:
* ABapuiiHbIil 0OCTaHOB poboTa ToNbKo ANst 060pyaoBaHUS aBapUIAHOTO OCTAaHOBA

* lNpepoxpaHUTeNbHbIA OCTAHOB AJ19 YCTPONCTB 3alUnUThl

CDyHKLl,I/IOHaJ'IbeIe OTNNYNA NpuBeaeEHblI HUXeE.

Po6oT npekpallaeTt ABUXeHNe Oa Oa
BbinonHeHne nporpamMmbl lNpuocTtaHaBnmBaeTcA MpuoctaHaBnuBaeTcA
MuTaHue npusoaa Bbikn. Bkn.
C6poc BpyuHyto Py4yHon unn aBTtomatnyeckumm
Mpu Kaxaom uukne unu

YacToTa ncnonb3oBaHus Pepnko

penko

TonbKo oTnyckaHune
lMoBTOpHaA NHULManNn3auus Het
TOpMO3a
Kateropus octaHoBa (IEC 60204-1) 1 2
YpoBEHb MNPOM3BOANTENBHOCTH
HKLUMN MOHUTOPUHTa

by P nny nny

(ISO 13849-1)

VMcnonb3yinte HacTpaMBaeMble BXOAbI/BbIXOAbI A1 HACTPOMKU AOMNOSIHUTENbHBIX BO3MOXHOCTEN
6ezonacHocTu, Hanpumep, BbiIxoda aBapuMHOro octaHoBa. Hactpolika psiaa HacTpanBaeMblX
BXOZ0B/BbIXOA0B AJ19 UCNONb30BaHUA PyHKLMI 6€30MacHOCTM OCYLLECTBNAETCS C MOMOLLbIO
rpadpuyeckoro nHTepdenca (cm. Yactb Yacte Il PykoBoacteo PolyScope Ha ctpannue 115).
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BHUMAHUME

1. [Onsa nogkniodeHusa curHanos 6e3onacHocTtu K MNJTK gonyckaeTtca
NCMNoNb30BaTh TONbKO cUCTEMbI 3almThbl Ha 6a3e MNI1K ¢ nogxoaawmm
ypoBHeM 6e3onacHOCTU. HapylieHne AaHHOro npeaynpexaeHns MoxeT
NPUBECTU K CEPbE3HBIM TPaBMaM UM CMEPTU, MOCKOJTbKY BO3MOXHa OTMEHa
cpabaTbiBaHuA pyHKUmMm 6e3onacHocTn. CurHansl 6e3onacHoOCTr
NHTEepdenca TpebyeTca oTAeNATb OT 0ObIYHbIX CUrHANOB BBOAA-BbIBOAA
nHTepdenca.

2. [1nsa Bcex BXoO0B/BbIX0A40B 6€30NacHOCTN NpeayCMOTPEHO pe3epBMpoBaHme
(nBa He3aBUCKMMbIX KaHana). KaHanbl A0MXHbl ObITb pa3faeneHsbl, Y4To
no3BonuT n3bexaTb CUTyauun, Koraa ogHa HeMcnpPaBHOCTb NPUBOANUT K
0TKasy yHKuUMM 6e3onacHoOCTH.

3. TMpoBepka paboTbl PyHKLMI 6e30nacHOCTM [onXHa bbiTb BbINONTHEHA A0
3anycka po6oTa B akcnnyaTaumio. Heo6xoaMmMo npoBoauTb peErynspHyo
npoBepKy hyHKLMIN 6e30MacHOCTM!.

4. YcraHoBKa poboTa [ofXHa COOTBETCTBOBATb AaHHbIM TpeboBaHMAM.
HapyLweHne gaHHOro NosioXeHUs MOXET NPUBECTU K CEPbE3HLIM TPaBMaMm
UM CMepTU, MOCKONbKY BO3MOXHa OTMeHa cpabaTbiBaHUs (YyHKLUK
6e30onacHocCTu.

CurHanel OSSD

Bce ckoH1rypmpoBaHHbIe 1 MOCTOsIHHbIE BXOAbI 6€30NacHOCTU NPOXOAAT ounbTpaLmio, YTobbl
MOXHO 6bIf10 UCNoNb3oBaTb NpeaoxpaHuTenbHble ycTponctBa OSSD ¢ ANUHHOM MNynbca MeHee
3 Mc. Ha Bxopgax 6e30nacHOCTU KaxAayto MUMIMCEKYHAY Npoucxoaut oTbop obpa3sua, u coctosHne
BXOAa onpeaensieTcs no Hambonee YacTtoMy BXOLHOMY CUrHany 3a nocrnegHue 7 MUNnCceKyHA.
Mmnynbebl OSSD Ha Bbixogax 6e30nacHOCTH onncaHbl B Yactu Yacts || PykoBoacTeo

PolyScope Ha cTpaHuue 115.

KoHdurypaumsa 6e3onacHOCTU MO YMOSTHaHUIO

Po6GoT nocTaensieTcsi ¢ KoHUrypaumein rno ymonyaHuio, Kotopast onyckaeT ero aKcnnyaTauuo
6e3 fononHMTENbHbIX NpeaoXpPaHnUTENbHbIX YCTPOWUCTB, CM. PUCYHOK HUXE.

Safety
24V
EIO
24V
EN
24V
SI0
24V
S

Emergency Stop

Safeguard Stop
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5. OneKTpuyeckuii HTepdeic UNIVERSAL ROBOTS

Mopkno4yeHne KHONOK aBapuMHOro OCTaHoBa

B 6onblumHCcTBE cny4yaeB UCMNoJ1b30BaHUA po60Ta Tpe6yeTc9| NoAKINKOYNTb O4HY UITN HECKOJ1bKO
AONONTHUTENbHbIX KHOMOK aBapvu7|Horo ocTaHoBa. Ha PUCYHKE HMXE NOKa3aHOo, KaK MOXHO
NoAKIIOYNTb OAHY UITU HECKOJ1IbKO KHOMOK aBapVII7IHOF0 OCTaHOBa.

Safety Safety

= B[] =

R £ |
24v || N } 24V

SI0 SI0
24V 24V
sit Si

Emergency Stop
Emergency Stop

Safeguard Stop
Safeguard Stop

CoBmMecTHOE UCMNOosib30BaHNME aBapMMHOro OCTaHOBa Ha HECKOJbKUX
yCTpohcTBax

B03MOXHO HAaCTpPOUTL COBMECTHYIO (DYHKLIMIO aBapUNHOro ocTaHoBa poboTa 1 Apyroro
o60opyaoBaHNst NOCPeACTBOM HAaCTPONKKM cnefyroLmx yHKUMA BXoaa/Bbixoga Yepes rpadnyeckuin
nHTepdenc. Bxoa aBapminHoro octaHoBa poboTta He [onXeH 6biTb MCNONb30BaH 419 COBMECTHOIO
ncnonb3oBaHus. B cnyyae HeobxoanmocTu noakntoyeHmsa 6onee apyx pobotos UR unu gpyrnx
YCTPOWCTB ynpaBfieHNe CUrHanamm aBapumHoro oCTaHoBa AOSKHO OCYLLECTBASTLCH YCTPONCTBOM
aBapuiiHON 3aLWmnTbl Ha 6a3e MIK.

* [lapa HacTpanBaeMbix BX0O0B: BHeLWHWI aBapuiiHbIA OCTAHOB.

* [Napa HacTpavBaeMblIx BbIXOAO0B: ABapUiiHbIA OCTAHOB CUCTEMDI.

Ha pucyHke HMXe nokaszaHo COBMECTHOE Ucnonb3oBaHue apyms pobotamm UR dyHKLMI
aBapunHOro octaHoBa. B jaHHOM npumepe MCnonb3yTca HacTpaMBaeMble Bxoabl/Bbixoabl Cl0-
Cl1 n CO0-COf1.

[/

\

Configurable%puty Configurable Outputs : Configurable Inputs onhurable Outputs
24v [Wf]240 [m| [ov [m][ov [m f 24v [W][[24v [m] [ &y ][ ov [m
cio [||£14 [m]| [coo[m||cos|m A : B cio [m|[ci [m]| [coy[M]|cos|m
24v [m}|24v (W] [ ov ov [m : 24V /M |[24v W | [ov \m|{ov |m
cii |d|[cis |m| [co1|m\cos|m : cii/|m||cis M| [co1[M||cos|m
24v M| [24v [m] [ov ov | : 24/ /| [24v [m]| [ov [m|[ov [m
ci2 |H||ci6 |H| [co2|m\dps | m : lel M|(cic [m| [co2|m||cos|m
24v [H|[24v M| |ov [m|\o\ [ : fof [m|2av m| [ov [m| ov |
ci3 |m|{ci7 |m| [co3|m||CoN B\ : Jﬁs m|/ci7 [m]| [co3[m|[co7|m
o — )
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UNIVERSAL ROBOTS

5. BnekTpuyeckuin uHTepdenc

MNpenoxpaHUTenbHbI OCTAaHOB C aBTOMaTU4YECKMM BO306HOBNEHUEM

paboTbl

MpvmMepom 6a30BOro NpefoXpaHUTENBHOIO YCTPOWCTBA OCTAHOBA ABNAETCH NepekoyaTenb
[BEpU, KOTOPbI oGecrneynBaeT 0CTaHOBKY po6oTa Npu OTKPbITUM ABEPU (CM. PUCYHOK HUXE).

Safety

24V

EIO
24V
El1
24V
SI0
24V

Emergency Stop

OEa00n

o)

N

Safeguard Stop

Si1

[aHHaa KoHdurypauma npegHa3HavyeHa TONMbKO ANs UICNOSIb30BaHNS B Criyyasx, Koraa onepartop
He CMOXeT NPONTN CKBO3b AABEPb 1 3aKpbiThb ee 3a cobon. HacTpanBaemble BXoObl/BbIXOOb!
MCNONb3YITCA A8 HACTPONKM KHOMKN cOpoca, pacnosioXeHHOW 3a ABEpbIo, 4118 NOBTOPHON
aKTMBauun oBnxeHusa pobora.

[pyrum npyMepom 1Cronb30BaHUsi aBTOMATUYECKOro BO306HOBNEeHNA paboThl ABnsieTcs
MCNONb30BaHWE NPefOXPaHNUTENBHOrO KOBPMKA UM 6e30MacHoro sla3epHoro ckaHepa (CM. HUXe).

y 4

Safety /
NEMC [24v [d| |ov ||
3 [E0 [m 24v ]I
S [2av [m ov [
Elen [m

24V ‘1
% - \
5 [2av (W N
5 [sn |d

BHUMAHUE

1. ABTOMaTHueCKoe BO306HOBMEHNE ABMXEHIS pOBOTa MPONCXOAVT MpU

NOBTOPHOW Nogaye curHana. Micnonb3oeaHue aaHHoW KoHurypaumm
3anpeLueHo, ecnv NoBTOpHas nogaya npeaoxpaHuMTenbHOro curHana
BO3MOXHa BHYTpU NepumeTpa 6e30MacHOCTH.

MpepoxpaHuTeNbHbI OCTAaHOB C UCMONb30BaHWEM KHOMKKM c6poca

Ecnu npepoxpaHuTenbHblil MHTepdeic ncnonblyeTcs ana obmeHa aHHbIMIU CO CBETOBOM
3alUMTHON 3aBecoil, To TpebyeTcs akTuBaumsa yHKLMKN cOpoca 3a npeaenamu nepumeTpa
6e3onacHocTn. KHonka cbpoca AonxHa 6biTb AAByXKaHanbHoro Tuna. B gaHHom npumepe,

UR10e
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BXOA0M/BbIXO0M, HACTPOEHHbIM Ha BbiNnonHeHne dyHKumm copoca, sinaetcs Cl0-Cl1( cm. Huxe).

[
I/ //

Safety. E,’
_eav]m 24V lﬂl avid] [ov]m] N\, \ | [-====""
i El0 [m [cio ci4 || 24V
g[24v M 24v ZZVAL | I S A e i O ov
HENC ci cis |l ﬁ #

2av [l 24v [M|24v(m| O\ L1 ] [ [=======
&lsio c2 (m|[ce|m
‘%W 24v |M|24vm \ /J [ Ld======"
3[si '{\ ci3 [m|[c7[m

Tpexno3uunoHHOe YCTPOUCTBO BKITIOYEHUSA

Ha pucyHke HuXxe nokasaH cnocob noaknoYeHns Tpexno3nLMoHHOro yCTPONCTBA BKITIOYEHUS.
MoapobHee 0 TPEXNO3ULMOHHOM YCTPOMCTBE BKIKOYEHMSA CM. B pasgene 21.2. TpexnosnumoHHoe
YCTPONCTBO BKIOYEHUS Ha cTpaHuue 139.

NMPUMEYAHUE
Cuctema 6e3onacHoctn Universal Robots He noaaepxuBaeT ncnonb3oBaHune
HECKOJbKUX TPEXMO3ULMOHHBIX YCTPONCTB BKITHOUYEHUS.

Confi
24V
CIOj
24V
Cl1
24V
ClI2
24V
CI3

3-Position Switch
(e

NMPUMEYAHUE

[lBa BXoAHbIX KaHana g BXo[a TPeXno3uLMOHHOro YCTPOMUCTBA BKITOYEHUS
MMEIT OoMYCK paccornacosaHus 1 c.

Mepeknioyatens pexumMa paboTbl

Ha pucyHke HMXe nokasaH nepekntyatens pexnma paboTol. MoapobHee o pexumax paboTbl CM.
B pa3gene 21.1. Paboune pexumel Ha cTpannue 137.

Conffurabl

24v||H

cloj[m

24v|| H| |24V

cij|mj|cis

24v|| B |24V
L
=
L)

Inputs

24V

Operational mode Switch

Cl4

CI2)
24V
CI3

24V

~@I7

10000000
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5.4.3. LUndposbie BxoAbl/BbixoAbl 06LLEro HA3HAYEHUS

B naHHOM pa3pene coaepXxutca onncaHne BXoaos/BbixoaoB obLiero HasHavyeHnsa 24 B (cepble
KOHTaKTbl) U HACTpamBaeMbIX BXOA0B/BbIXOA0B (KeNTble KOHTaKTbl C YePHbIM TEKCTOM) HE B
pexume BXoao0B/BbixoaoB 6e3onacHocTn. Heobxoanmo 03HaKomMuTbCs ¢ 0bwmmn TpeboBaHnAMMU B
pa3sgene 5.4.1. O6wue TpeboBaHMsA KO BCEM LMPPOBLIM BXOAAaM/BbIXOAaM Ha cTpaHuue 37.

Bxopbl/Bbixoabl 06LLEro Ha3HAYEHMA MOTYT MCMOMb30BaTLCA ANst HEMNOCPEACTBEHHOIO YrpaBeHus
pasnuyHbIM 060pYyAOBaHMEM, HAaNpUMep, MHEBMATUYECKUM pesne unu ans obMeHa AaHHbIMK C
NHbIMK cuctemamum MNI1K. Bo3aMOXHO aBTOMaTUYECKOE OTKMOYEHME BCEX LMAPOBBIX BbIXOAOB MNpu
OCTaHOBKE BbINOMHEHUA NpOrpamMmebl, CM. YacTb YacTs Il PykoBoacteo PolyScope Ha cTpaHuue
115. B aTOM pexume curHan BbiBoga Bcerga 6yneT HU3KUM, ecnv NporpamMmmMa He BbINoSTHAETCS.
Mpumepbl NpuBeAeHbl B NOcneayowmx nogpasaenax. B gaHHbIX npumepax ncnonb3yrTca
06blYHblE LMGPOBbIE BbIXOAbI, OAHAKO TaKXe BO3MOXHO UCMNOSIb30BaHNe HacTpanBaeMbIX
BbIXOZOB B Clly4ae, ECNIN OHW HE HACTPOEHbI Ha BbINOSTHEHME DYHKLMI 6€30MacHOCTH.

Harpy3ska c ynpaBneHueM no uucdpoBoMy Bbixoay

B naHHoM npumepe oTobpaxeHo ynpaBfieHne Harpy3ku no L poBomMy Bbixody nocne
NoaKIOYEHUS.

Digital Outputs 4
ov ov
DOO DO4
ov ov
DO1] DO5
ov ov
DO2 DO6
ov ov
DO3 DO7

S

T

5.4.4. Undposon BXxo, C NOAKITHOYEHUEM KHOMKK

[aHHbIN NnpuMep NokasbiBaeT NoAKYeHe 06bI4HOM KHOMKKM K LLMGIPOBOMY BXOAY.

Digital Inputs
24V 24V
DIO DI4
24V, 24V
DI1 DI5
24V, 24V,
DI2 DI6
24V 24V
DI3| DI7

]

S

HEEERE NN

5.4.5. O6bmeH gaHHbIMK € Apyrummn yctponcteamu unum MK

LindpoBble BXoabl/BbIXOAbI MOTYT MCMOMb30BaTbCA Ans 06MeHa AaHHbIMK C APYTUM
obopyaoBaHveM npu Hanu4umm obero koHTakTa 3A3EM (0 B) n ncnonb3oBaHMsA yCTPOWCTBOM
TexHonorum PNP, cm. Huxe.
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Digital Inputs

5.4.6. AHanoroBble BXoAbl/BbIXoAbl 00LEero HasHavYeHusa

[na noaknioYeHns aHanoroBoro nHTepdenca npeaHasHaveH 3eneHbln KOHTakT. OH ucnonb3yeTca
AN ycTaHoBKU unu namepenns Hanpsxexus (0-10 B) nnu toka (4-20 MA) K 1 oT gpyroro
o6opyaoBaHus.

D,J'IFI nony4yeHuna HauMBbICLLEN TOYHOCTH pekoMeHayeTCd BbINONMHUTL cnenywune nencrseums.

* Wcnonb3ynTte KoHTaKT AG, 6nunxanwumi k Bxogy/sbixony. Nape Heo6xo0AMMO COBMECTHO
ncnonb3oBaTb pUNbTP 06LLErO pexmma.

* Heobxoanmo ucnonb3osaTb obuiee 3a3emneHuve (0 B) ana obopynosaHusa n 6noka
ynpaBneHusi. AHanoroBble BXOAbI/BbIXOAbl HE MMEIOT ranibBaHN4YeCcKon n3onsauum ot 6roka
ynpaBneHus.

* Heobxoanmo ncnonb3oBaTb 3KPaHMPOBaHHbIN Kabenb nnn kabenb ¢ BUTbIMK NapamMu.
Heobxoanmo noakniounTb 3KpaH K KoHTakTy 3a3emnexusa (GND) knemmbl nutaHus Power.

* WcnonbayinTte o6opyaoBaHne, paboTatoLlee B pexume Toka. CurHanbl Toka MeHee
noABEPXEHbI MOMEXaM.

B rpadhmnyeckom nHtepderice MoxHo BblbpaTb pexum BBoAa (CM. YyacTb YacThb || PykoBoacTeo
PolyScope Ha ctpanuue 115). QnekTpuyeckne TpeboBaHMsA NpUBEAEHbI HAXE.

AHarsoroBbivi BXo4 B pexXume

TOKa

[AIx - AG] Tok 4 - 20 MA
[AIx - AG] ConpoTtusneHue - 20 - oM
[AIx - AG] PaspelueHue - 12 - ount

AHasioroBbivi BX0 B pEXUME

HanpsixXeHus
Kateropus
[AIx - AG] HanpsxeHue P - 10 B
OCTaHoOBa
[AIx - AG] ConpoTtusneHue - 10 - KOm
[AIx - AG] PaspelueHue - 12 - ount
AHaJ10roBbIvi BbIXo B
pexume Toka
[A0x - AG] Tok 4 - 20 MA

PykoBopacTBo nonb3oBaterns 45 UR10e

ABTopckoe npaBo ©2009-2022 - Universal Robots A/S. Bce npaBa 3aluyLLeHbI.



ABTopckoe npaeo ©2009-2022 - Universal Robots A/S. Bce npaBa 3alumiLeHbl.

UNIVERSAL ROBOTS 5. QneKTpryeckunii nHTepdeinc

K
[AOx - AG] HanpsxeHue areropna - 24 B
OCTaHOBa
[AOx - AG] PaspelueHune - 12 - ount
AHaroroBbiv BbiXo/ B
PEXUME HaNPsIXEHUS
[AOX - AG] HanpsixeHue [ 10 B
OCTaHOBa
[A0x - AG] Tok -20 - 20 MA
[AOx - AG] ConpoTusneHune - 1 - oM
[AOx - AG] PaspelueHune - 12 - ouT

Ucnonb3oBaHue aHanoroBoro Bbixona

[aHHbI NpMMep NoKa3bIBaET yrpaBfieHNe NEHTON KOHBENEpa C UCNONb30BaHNEM aHasrloroBoro
BX0[a ynpaBneHns CKOPOCThIO.

A
H

ﬁ>o§::>

| Analog Outputs ‘Analog Inputs.
B
COOLNO000

Ucnonb3oBaHue aHanoroeBoro Bxona

,D,aHHbIVI npuMep nokKal3biBaeT NogKno4vYeHne aHanorosoro Aat4ymka.

gb L=

3

3|z

I

=
s

[l

An
=

B
u[uu/n/n|y(u[=

=
8

e[

ppppp

5.4.7. YpaneHHoe BKNYEHUe N OTKITIOYEHne

Ncnonb3yite hyHKLMIO yaaneHHOro BKIIOYEeHUA/OTKIIOHEHUS, YTOObI BKNIOYATb U BbIKSOYaTb
610K ynpasneHus 6e3 ncrnosnb3oBaHMsA NOABECHOTO NynbTa 06yyeHus. JaHHas yHKUMS
MCMOSIb3YyeTCsl B CReAyoLMX CryYasx:
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UNIVERSAL ROBOTS

* B cnyyae HegoCTYNHOCTM NOABECHOTO NyfibTa 06y4eHus.

* B cny4yae HeobxoaumocTu nonHoro ynpasneHua cuctemon MIK.

°B cny4yae Heo6XxoauMoCTH OAHOBpEeMEHHOro BKJ1lo4eHNA U OTKIKOYEeHNA HECKOJTbKNX

poboToB.

cDyHKLI,l/‘IFI yaaneHHoro BKITIOYEHUA/OTKIIOYEHUA OCHaLleHa He6OoNbLINM AOMNOMHUTENbHbLIM

KOHTaKTOM NuTaHusi 12 B, KOTOPbIN OCTaeTcst akTUBHLIM MPU OTKIHYEHHOM GroKe yrnpaBreHus.

Bxopn BKJ1 npeaHa3HayeH ToNbKO A11s1 KpaTKOCPO4YHOW akTMBaL MK 1 paboTaeT Tak Xe, Kak u
KHornka nuTaHus. Bxoa BbIKIT moxHo yoepxuaTb no mepe HeobxoaumocTu. Micnonb3ynte
NporpaMmMHyto pyHKLMIO, 4TOObI aBTOMaTUYECKM 3arpyxaTb U 3anyckaTb NporpaMmmbl (CM.

yacTb YacTb Il PykoBoacTtBo PolyScope Ha cTpaHuue 115).

3J'IeKTpI/I‘-IeCKI/Ie Tpe6OBaHI/IFI npuBeaeHbl H1Xxe.

[12V - GND] HanpsxeHue 10 12 13 B
[12V - GND] Tok - - 100 MA
[ON / OFF] HeakTunBHOE HanpsixeHue 0 - 0,5 B
[ON / OFF] AKTUBHOE HanpsixeHue 5 - 12
[ON / OFF] BxopHol Tok - 1 - MA
[ON] lNepuog akTuBaumm 200 - 600 MC
KHonka yAaneHHOro BkKio4yeHus
B naHHOM nNpymepe Noka3aHo CoeaAnHeEHMEe KHOMKN YAaneHHOro BKIIOYEHUs .
o
GND| ll S P ]
oN|m
oFF| B P
KHonka yAaneHHOro BbiKiTlo4eHUA
B naHHOM npymepe NokasaHo CoeANHEHME KHOMKN YAANeHHOro BbIKITIOYEHUS.
il
GND|H B PR ]
ON (N
OFF ]
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NMPEOYMNPEXOEHUNE
He HaxunmanTe u He yaepxusante sxoa BKIT nnu KHOMKy NUTaHUA, Tak Kak 31o

BbIKITOUNT 610K ynpaBneHusa 6e3 coxpaHeHnsi OTKpbITbIX dannos. [na
ynpaeneHuna yaaneHHbIM BblIKNioYeHNneM ncnonb3ynte Tonbko Bxon BbIKIT,
NMOCKONbKY AaHHbIN CUrHan no3BonseT 650Ky yrnpaBieHns BbINOMHUTbL COXpaHeHne
OTKPbITbIX (halnoB 1 KOPPEKTHO 3aBEPLLMTL paboTy.

5.5. NogknoveHne K aNeKTPNYECKON CeTr

CunoBoii kabenb OT 6510Ka yrpaBneHus OCHaLLeH cTaHAapTHbIM WwTtencenem IEC Ha koHue.
MopxntounTe MCNONb3YIOLMIACA B Bale CTpaHe WTencenb Unv kabenb K LTencento ctaHaapTa
IEC.

NMPUMEYAHUE
* B pamkax IEC 61000-6-4, rnaea 1: «This part of the IEC 61000 for emission
requirement applies to electronic equipment intended for use within the
environment of existing at industrial locations».

* IEC 61000-6-4, rnasa 3.1.12, «industrial location» (NpoMbILLNEHHbIN 06BEKT):
«Locations characterized by a separate power network, supplied from a high-
or medium-voltage transformer, dedicated for the supply of the installation».

YTo6bl NOAKMIOYNTL NUTaAHNE K po60TYy, HE06X0AUMO NOAKNIOYNTL 6IOK YNpaBneHnsa K UCTOYHMKY
nuTaHua Yyepes ctaHaapTHbIv wrtencenb IEC C20, pacnonoXxeHHbI B HUXHEN YacTn 6roka
ynpaBneHus, ¢ UCnonb3oBaHnem cooteeTcTBytowero kabens IEC C19 (cMm. pucyHOK Huxe).

IMnTaHme oT ceTn OCHaLLLEHO cnegyrouwmmMmm anemMmeHTamu:
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* 3asemngawoliee coeguHeHne

* [naBHbIN NpegoXpaHUTENb

* YCTPOMNCTBO 3aLLUUTHOrO OTKIHYEHUS

[ns yno6Hon 6noKnpoBKK 1 NIOMOMPOBaHMA NMTaHUS Ha Nepuo 06CnyXnBaHMa pekoMeHayeTca
YCTaHOBUTb OCHOBHOMI BbIKNKO4YaTeNb NUTaHNUsA BCero o6opyaoBaHUsA poboTOTEXHUYECKOW CUCTEMBI.
nekTpuyeckne TpeboBaHus NpuBeaeHbl B Tabnuue HUXe.

BxogHoe HanpsaxeHune 100 - 240 VAC

BHewHuin npegoxpanntens cetu (@ 100-200 B) 15 - 16 A

BHewHnin npegoxpanutens cetu (@ 200-265 B) 8 - 16 A

YacToTa BXOOHOro curHana 47 - 440 Hz

Pe3epBHoe nuTaHne - - <1.5 W

HomuHanbHasa paboyasn MOLLHOCTb 90 250 500 w
BHUMAHUE

1.

Y6eautechb B TOM, YTO INIEKTPUYECKOE 3a3eMIIeHNE pobOoTa BbINONHEHO
KOpPPEKTHO. Bocnonb3ayitech Hemcnonb3oBaHHbIMU 6ONITaMKU CO 3HaKaMm
3a3eMrieHusl BHyTpu 61oka ynpasneHus Ans Co3aaHus eanHoro 3a3emMneHns
Ans Bcero o6opynoBaHms cuctemMbl. HoMMHanNbHbIN TOK NPOBOAHMKA
3a3emMIeHus JoNnXeH ObiTb He MeHee HanBbICLLEro HOMUHANBHOIO TOKa
CUCTEMBI.

Y6epnutech, 4To BXoA, NMTaHUs 610Ka ynpaBneHns 3almiLeH yCTPOMCTBOM
3awmuTHOro otkno4veHus (Y30) n ncnpaBHbIM NpeAoXpaHuTeNEeM.

3abnokupynte 1 onnoMoupynTe UCTOYHUKN NUTAHWUS AS1si NOSTHOW YCTaHOBKM
poboTa Bo BpeMsi o6¢cnyxunanus. OT apyroro o6opyaoBaHusi He AONXHO
nocTynaTb NMTaHWe Ha BBOAbI/BbIBOALI po60Ta Npu 3a6110KMpOBaHHOM
cucTeme.

Y6enutechb B TOM, 4YTO BCe Kabenu K 650Ky yrnpaBrneHus NOAKIOYEHbI
KOPPEKTHO Nepes BKNYeHneM ero nuTaHns. Becerga ncnonbaynite
OPUrMHAsbHbIV LWHYP NUTAHUS.

5.6. MoakntoyeHne poboTa. Kabenb poboTa

B aTom noppa3saene onvcbiBaeTCs NoAKNIOYEHME MaHUNynAaTopa poboTa, HAaCTPOEHHOroO Ha
bUKCMpOBaHHbIN 6-MeTpoBbLIN Kabenb poboTa. O NoaknYeHnn MaHunynaTopa pobora,
HaACTPOEHHOrOo Ha pa3beM Anda dnaHLeBoro kabens ocHoBaHus, cM. 5.7. NoaknioveHne poboTa.
dnaHuUeBbIN Kabenb OCHOBaHWS Ha crieayoLwen CTpaHmLe
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5.6.1. Pa3bem kabens poboTta
YcTaHoBUTE coeiMHeHME ¢ poB0TOM, NOAKNIYMB MaHUNYNSATOP K 610Ky ynpaBneHus ¢ NOMOLLbIO
Kabens poboTa.

MoakntounTe 1 3akpenute kabesnb 0T poboTa K pa3bemMy B HUXHE YacTu 6510ka ynpaBfieHus (CM.
pUCYHOK HuXe). MNepep, BKItoYeHneM MaHunynsTopa poboTa ABaxabl NOBEPHUTE pa3beM, YToObI
NPOBEPUTL, HAAEXHO NN 3aKpenneH kabensb.

YUT06bl 06neruntb hmkcaumo kabens nocre NoAKI0HYEHUs!, MOXHO NOBEPHYThL pa3beM BrpaBo.

MPEOYNPEXAOEHUE
HenpaBunbHoe noaknioyeHne pobota MOXeT NPUBECTU K OTKITHOHYEHUIO NUTAHUSA

MaHunynaTopa.
* 3anpeliaeTtcs oTkNo4aTb kabenb poboTa Npu BKNKYEHHOM MaHUMynsaTope.

* 3anpewaeTcs YANUHATb NN BHOCUTb 3MEHEHUS! B OPUTrMHanbHbI Kabenb
poboTa.

5.7. MNMoakntoyeHne poboTta. PnaHueBbI Kabenb
OCHOBaHUS

B aTtom nogpasaersne onucbiBaeTcA NoakitovYeHne MaHmnnynaTopa po60Ta, HaCTpPOEeHHOro Ha
pa3bem CI)J'IaHLI,eBOFO kabensa ocHoBaHusa. O NnoAKNKYEHNUN MaHUNyNATOpPa po60Ta, HaCTpOEHHOro

Ha pMKCMpoBaHHbIN 6-MeTpoBbI Kabenb poboTa, cMm. 5.6. [NoaknioyeHre poboTa. Kaberb
poboTa Ha NpeablayLLein CTpaHuLe.

5.7.1. Pa3bem dnaHueBoro kabenss 0CHoOBaHUS

YcTaHoBUTE coeanHeHre ¢ poboToOM, NOAKIIOYMB MAHUMNYNSTOP K 610Ky ynpaBneHus C NOMOLLbHO
kabensa poboTa. Kabenb poboTa nogknioyaeTcs K pasbeMy riaHLEeBOro kabens oCHOBaHUs U K
pa3bemy 6noka ynpaBneHus.

3admkempoBaTb pazbeMbl MOXHO MOCHe Toro, kak 6yaeT yCTaHOBNEHO coeAnHeHne ¢ poboToMm.
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MPEOYNPEXOEHUE

MakcumarsibHoe paccTosiHue OT MaHunynsaTopa poboTta Ao 6roka ynpasneHus —
12 M. HenpaeunbHoe nogknoyeHne poboTa MOXeT NPUBECTU K OTKITIOUYEHUIO
NUTaHUS MaHUMNynsTopa.

* 3anpellaeTtca yanuHaTb 6-MeTpoBbIv Kabenb poboTa.

YBEOOMITEHUE

MoakntoyeHne dnaHueBoro kabensi OCHoBaHMSA HaNPsIMyto K 6510Ky ynpaBneHus
MOXET MPUBECTM K MOBPEXAEHMI0 060pyA0BaHMSA UM UMYLLLECTBA.

* 3anpelaeTcs noaknoyaTh riaHLeBbli Kabenb OCHOBaAHMS HaNpsMYHo K
6noKy ynpaBneHus.

5.8. BBoa/BblBO4, MHCTPYMEHTA

Pagom ¢ donaHuem anda noagcoegmMHeHMa MHCTPYMeEHTa Ha 3ansactbe N2 3 Haxogdarca
BOCbMULLTBLIPEBOW pa3beM, MOAALNA NMUTAHWUE N CUTHANbI YrpaBreHusa Ha pasnnyHble 3axBaThbl 1
[aT4MKK, KOTOPble MOXHO YCTaHOBUTb Ha poboTa. MoaxoasaLumin NpoMbILLIIEeHHbIN kKabenb —
Lumberg RKMV 8-354. Kaxablin n3 BOCbMU XU BHYTpU Kabensa umMeloT pasnuyHble LBeTa,
KOTOpble COOTBETCTBYIOT Pa3fiMyHbIM DYHKLMAM.

C NoMolLLbto 3TOro pa3bemMa noAaeTcs NMMTaHUe 1 CUrHarsbl yNpaBneHns Ha 3axBaTbl M AATYUKW,
KOTOPbIMUN OCHALLLEH MHCTPYMEHT poboTa. MNepeuncneHHble kabenv nepeyncrneHHble Huxe
noaxoAsT AN UCMONb30BaHUSA:

* Lumberg RKMV 8-354.

NMPUMEYAHUE

Pa3bem MHCTpymMeHTa HeobxoauMo 3aTAHYTb OT pyKu makc. oo 0,4 H.

BoceMb xun BHyTpu kabensa MMetoT pasnnyHble LBeTa, KoTopble NpefHa3HayeHbl AN pa3nnyHbIX
dyHKUMA. CM. Tabnuuy Huxe:
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ABTopckoe npaeo ©2009-2022 - Universal Robots A/S. Bce npaBa 3alumiLeHbl.

KpacHbin 3A3EM 3emns

Cepbii MATAHNE 0B/12B/24B

CvHnin TOO/MANT Lindpposbie Bbixoasl 0 unu 0 B/12 B/24 B
PozoBbin TO1/NNT Lindpossbie Beixoabl 1 nnn 3asemnexHne
Xentbin TIO Undpoebie Bxoabl 0
3eneHbin T Lindposbie Bxoap! 1

Benbin Al2 / RS485+ AHanorosbil Bxof, 2 unn RS485+

KopuyHeBbIN Al3/ RS485- AHanorosbi Bxoa, 3 nnn RS485-

Mepengute K BXOAaM M BbIXOAaM MHCTPYMEHTA BO BKNaaKe «YcTaHoBKa» (CM. yacTtb Yacts |
PykosoacTteo PolyScope Ha ctpanuue 115), 4yTobbl yCTaHOBUTL BHYTPEHHUI UCTOYHUK NUTAHNUS Ha
0 B, 12 B nnu 24 B. OnekTtpuyeckne TpeboBaHnsA NnpuBeaeHbl HUXE:

HanpsixeHue nutaHus B pexume 24 B 23,5 24 24,8 B
HanpsixeHue nutaHus B pexume 12 B 11,5 12 12,5 B
Tok nuTaHusa (0QMH KOHTaKT)* - 1000 2000** MA
Tok NuTaHuA (oBa KOHTakTa)* - 2000 2000 MA
EmMKocTHas Harpy3ka nutaHus - - 8000*** MK®P

*ONs NHAYKTUBHBIX HArpy30K

HacCTOATENTbHO PEKOMEHAYETCS UCMOSb30BaTb 3aWMTHbIN anoa,. **Irk Ha makc. 1 ¢,
MakcumanbHoe ymcno paboumx unknos: 10%. CpegHuin Tok Ha npoTaxeHumn 10 ¢ He JonxeH
npeBbIWaTb TUMUYHbBIN TOK.

***Mpn BKAOYEHMW NNTAHNA UHCTPYMEHTA HaunHaeTca MArkmui 3anyck grnvHon B 400 mc,
no3eonsaLWmMn emkocTHom Harpy3ske B 8000 MK® noaKNIOUNTLCA K UCTOYHUKY NMUTaHWSA
WHCTpYMEHTa Npu 3anycke. opayee NOAKNIYEHNe EMKOCTHOW Harpy3ku 3anpeLlaeTcs.

NMPUMEYAHUE
dnaHey, Ana noacoeanHeHNs MHCTPYMeHTa nogknoyaeTtcs K koHTakTty GND (Tak
Xe, KaK 1 KpacHbI MpoBoL).

5.8.1. ICTOYHUMK NUTaHUA NHCTPYMEHTA

5.8.2. OneKkTponutaHune

Mepengute K BXOAaM M BbIXOAAM MHCTPYMEHTA BO BKNaaKe «YcTaHoBKa» (CM. yacTtb Yacts |
Pykosopacteo PolyScope Ha cTpaHuue 115), 4yTobbl yCTAHOBUTb BHYTPEHHUI UCTOYHUK MUTAHWA Ha
0B, 12 B unu 24 B.
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POWER

o

GND (RED)} — Jel

5.8.3. OneKkTponuTaHne Ha ABa KOHTaKTa
B pexunme anekTponuTaHusa Ha ABa KOHTaKTa BbIXOAHYHO CUIY TOKa MOXHO YBENNYUTL, KaK yKa3aHo
B pasgene 5.8. BBoa/BbIBO, MHCTPYMEHTA Ha cTpaHuue 51, Tabnuua aea.

1. B BepxHeM KOMOHTUTYIEe HaXMUTE NYHKT YCTaHOBKaA.

2. CneBa B cnucke Haxmute ObLue.

3. Haxmwute Bxoa/Bbixoa MHCTpYMeHTa 1 BbibepuTe lNTaHue Ha ABa BbIBOAA.

4

. CoeguHuTb NpoBog, nutaHus (cepbin) ¢ TOO (cuHUM) 1 npoBop, 3a3emnenus (red) c TO1
(po3oBbim).

POWER (GRAY)

TOO/PWR (BLUE

TO1/GND (PINK)__JgI
GND (RED

NMPUMEYAHUE
Ecnu poboT coBepLuaeT aBapuiiHbi OCTaHOB, HaNpPsiXeHNe Ha 060NX KOHTaKTax
nutaHus paeHo 0 B (nuTaHue BbIKMIOYEHO).

5.8.4. Undposblie BbIXOAbl MHCTPYMEHTA

LincdpoBble Bbixoabl NOAAEPXMBAIOT TPU pEXUMa:

Brekatowmn Tok (NPN) Hu3kun OTKpbITb
BoiTekatowmin Tok (PNP) Bbicokuii OTKpbITb
[BYyXTaKTHbIN Bbicokuii Hu3kun

Mepengute K BXOAAM M BbIXOLAM MHCTPYMEHTA BO BKNagke «YcraHoBKa» (CM. YacTb Yactsb |l
PykoBoacTteo PolyScope Ha cTpaHuue 115) gna KoHdurypaumm BbIXOQHOIO peXnma Kaxgoro
KOHTaKTa. Qnektpuyeckne TpeboBaHnst NpuBeaeHbl HUXE:

HanpsxeHue B pa30MKHYTOM COCTOSIHUM -0,5 - 26 B
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HanpsxeHue npu Harpy3ke no Toky 1 A - 0,08 0,09 B
BenuuunHa Toka npu otaave/Harpyske KaTeropusa octaHoBa 1000 1000 MA
Cwuna Toka no koHTakty GND 0 1000 30007 MA

*T'lnuk Ha Mmakc. 1 ¢, MakcumanbHoe Yncno pabounx umknos: 10%. CpeaHuii ToK Ha npoTsaxeHun 10 ¢
He JONXEH NpeBbIWaTh TUMUYHbBIN TOK.

NMPUMEYAHUE
Ecnu poboT coBepLuaeT aBapuiiHbiin 0CTaHOB, Lndposble Bbixoabl (DO0 1 DO1)
OTKITH0HaTCA (BbICOKUN Z).

NPEAYNPEXOEHUE
LindpoBble BbixoAbl B UHCTPYMEHTE HE UMEIOT OrpaHnYeHuns rno Toky. OTKNoHeHne

OT YKa3aHHbIX AaHHbIX MOXET NpUBECTN K HEYCTPaHUMbIM NMOBpPeXAEeHNAM.

Ucnonb3oBaHue LUppoBbIX BbIXOAOB MHCTPYMEHTA

B aTOM npumepe nokasaHo BKIKOYEHUE Harpy3Kn, UCNONb3ya BHYTPEHHUI UCTOYHUK NUTaHuaA 12 B
nnu 24 B. 3HaveHune HanpsaxeHusa Ha Bbixoae Heobxoanmo onpeaenntb BO BKNaaka «Beoa-
BbiBOA». Mexay koHTaktom POWER 1 KOXyxom/3a3eMneHnemM Bcerga eCctb HanpsixXeHue, gaxe
€CInu Harpy3kKa BblKIo4eHa.

PekomeHayeTcst NICNONb30BaTb 3aLUNTHBIN AVOA ANA MHAYKTUBHbIX HAarpy30K, Kak NoKa3aHo HUXE.

POWER
}l%
TOO P

5.8.5. Undpposbie BXoabl MHCTPYMEHTA

Lndposbie Bxoapl peannaoBaHbl No cxeme PNP ¢ ncnonb3oBaHMeM ManoMOLLHbIX COMfiacyoLmnx
pe3ncTopoB. ATO 0O3HAYaeT, YTo cuUrHan guddepeHumanbLHOro Bxoaa Bcerga 6yaet HU3KuMM.
AnekTpuyeckme TpeboBaHMA NpUBEAEHbI HUXE.
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BxogHoe HanpsxeHne -0,5 - 26 B
Hn3kunin normyecknin ypoBeHb HanpsiXXeHus - - 2,0 B
BbICOKMi1 normyeckuin ypoBeHb HanpsaxeHus 5,5 - - B
BxogHoe conpoTtueneHme - 47k - Q
Ucnonb3oBaHue umdpoBbIX BXOA0B UHCTPYMEHTA
B naHHOM nNpymepe nokasaHo coeanHeHne 06bIYHON KHOMKW.
POWER
A5
u/
5.8.6. AHanoroBbIN BXO4, UHCTPYMEHTA
AHarnoroBsbl BXoA4 ABnseTca HeguddepeHumanbHbiM U MOXET OblTb NEpeBEAEH B PEXUM
HanpsxeHusa (0-10 B) unu Toka (4-20 mA) BO BKnagke «Beoa-BbiBoa» (CM. yacTb YacTs |
PykosoacTteo PolyScope Ha cTtpaHuue 115). QnekTpuyeckme TpeboBaHMA NpMBEAEHbI HAXE.
BxofHoOe HanpsaxeHne B peXume HanpsxeHns -0,5 - 26 B
BxogHoe conpoTtueneHne B guanasoHe ot 0 B oo 10 B - 10,7 - kQ
PaspelueHne - 12 - ouT
BxogHoe HanpsxeHne B peXxume Toka -0,5 - 5,0 B
BxogHou TOK B pexunme Toka -2,5 - 25 MA
BxogHoe conpoTtuBneHne B gnana3oHe oT 4 MA o 20 mA - 182 188 0
PaspelueHne - 12 - ouT

B cneaywowimx nogpasaenax npuseAeHsl ABa NpuMepa UCnonb30BaHWsA aHanoroBbIX BXOA0B.

MPEOYNPEXAOEHUE
1. Y aHanoroBbIX BXOA0B OTCYTCTBYET 3alluTa OT NepeHanpsaxXeHus B pexnuve

ToKa. [peBbilleHne NpeaenoBs, 3aaHHbIX B TEXHUYECKNX TPeOOBaHUSAX,
MOXET NPUBECTU K He0BpaTUMbIM MOBPEXAEHUAM BXOAa.
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Mcnonb3oBaHMe aHanoroBbiX BbIXOA40B MHCTPYMEHTA,
Heand dhepeHumnanbHble

B faHHOM npuMepe noka3aHo CoeauUHEHUEe aHaroroBoro gatymka ¢ HeguddepeHumanbHbIM
BbIXOA0M. BbIxogHOW cnrHan gatymka MoXeT ObiTb B peXUME TOKa UK HanpsiXXeHus, Ao Tex nop
noka pexyvma BBoAa 3TOro aHasfioroBoro CUrHasna yCTaHoOBSIEHO Takoe Xe 3HavYeHne BO BKagke
«BBOAO-BbIBOAY.

MpumeyaHue. MNpoBepbTe, YTO AATUUK C BbIXOAOM AN HANPSIXXEHNS MOXET KOPPEKTHO paboTaTb C
BHYTPEHHUM CONPOTUBIIEHNEM MHCTPYMEHTA — B MPOTMBHOM Clydyae namepenue byaet
HeoencTBUTENbHbIM.

POWER
Bl
Al2 | «
=] «
M
GND =

Ucnonb3oBaHMe aHanoroBbiX BbIXO40B MHCTPYMEHTA,
anccepeHunancHble

B naHHOM npuMepe noka3aHo CoeAMHEHNE aHanoroBoro gatymka ¢ anddepeHumnanbHbIiM
BbIxogoM. CoegmHeHmne oTpuLaTenNbHOro KOMMOHEHTa BbiIX04a K KOHTaKTy 3a3emnenuto (0 B),
KoTopoe paboTaeT Tak Xxe, Kak 1 HeanddepeHumanbHbli AaT4KK.

POWER
/ |
o AI2 |
= &
O
GND ©
3y

5.8.7. Bxoapbl 1 BbIXoAbl CBA3W NHCTPYMEHTA

* 3anpoc curHana CurHanbl RS485 ncnonb3yoT BHYTPEHHee 3almTHoe cMeLleHne. Ecnm
YCTaHOBJIEHHOE YCTPOMCTBO He NoAAEepXNBaET AaHHYH0 3aLLUMTY OT OTKA30B, TO CMeLLeHne
curHana Heob6xoAnMo BbINOMHUTL B YCTAHOBSIEHHOM YCTPOMCTBE unu Ao6aBuTb
NnoaTArMBaLLNIA K NUTaHUIO pe3unctop Kk RS485+ 1 nograrmeaoLLmii K 3emiie pe3uctop K
RS485-.

* 3agepxkKa 3agepxka coobLEeHMIN, OTNPaBNEHHbIX N3 pa3beMa MHCTPYMEHTa, MOXET
COCTaBnATb OT 2 0,0 4 MC C MOMEHTA, Kak coobueHne coctaBneHo Ha MK, o 3anycka
coobuweHns Ha RS485. Bydep xpaHUT gaHHble, OTrNpaBreHHble Ha pa3beM UHCTPYMEHTA,
noKa NMHUA He BepHeTcs B cocToaHne 6e3penctans. Kak Tonbko nonyyeHo 1000 gaHHbIX,
coobLLeHne 3anncaHo Ha YCTPONCTBE.

CKopocCTb ABOMYHOM Nepeaayn 9,6 k6, 19,2 k6, 38,4 k6, 57,6 k6, 115,26, 1M, 2M,5M
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6. O6CnyXuBaHme v peMoHT UNIVERSAL ROBOTS

6. ObcnyxuBaHue n peMOHT

Bu3yanbHblil OCMOTp 1 NPOBEPKY paboyero CoCTOSsHUS He0BX0AMMO NPOBOAUTL B COOTBETCTBUM C
MHCTPYKLUMAMM Mo 6€30NnacHOCTU, NPUBEeAEHHbIMU B JAHHOM PYKOBOACTBE.

TexHu4eckoe ob6cnyxmBaHne, OCMOTP, KannbpoBKa 1 PEMOHT AOSXHbl BbINOSHATLCA B
COOTBETCTBMU C aKTyanbHoOW Bepcnen PykoBoacTea no o6¢cnyxmBaHuio, pa3smMeLl,eHHoro Ha Beb-
canTe nogaepxku: http:// www.universal-robots.com/support.

PeMOHTHbIe paboTbl fOMXHbI BbINOAHATLCA TONbKO cneunanuctamm Universal Robots nnu
YMNONTHOMOY€EHHbIMW CUCTEMHBIMU MHTErpPaTOpamMn. BbINoNHATE peMOHTHbIE paboTbl TaKXe MOryT
Ha3Ha4YeHHbIe KITMEHTOM CNeLnanmcTbl, NpoLleaLlne noaroToBKy, — Npu YCIOBUK, YTO OHKN ByayT
cnepoBaThb NNaHy KOHTPONs, U3MOXEHHOMY B PykoBoaCTBe Nno o6cnyxuneanuto. MonHbIv nnax
KOHTPONS AN Takux CneunanncToB CM. B rnaese 5 PykoBoacTea no 06¢nyXmBaHuio.

BosBpat getanen B Universal Robots gonxeH BbINONHATLCA B COOTBETCTBMU C YCITOBUSIMM,
N3NoXeHHbIMK B PyKoBoACTBE MO 06CNYyXUBaHUIO.

6.1. HCTpyKLUKMM no 6e30nacHOCTH

Mocne npoBeaeHus 06CNyXnBaHUA UM PEMOHTHBIX paboT Heo6XoANMO NPOBECTM NPOBEPKM ASS
obecneyeHns Tpebyemoro ypoBHs 6e3onacHOCTU. DTN NPOBEPKM AOIXHbI COONoaaTh
OEeNCTBYOLLME HAUMOHarbHbIE UK permoHanbHble HOpMaTUBHO-NPaBOBbIE aKTbl O 6€30MacHOCTMY.
Takxe Heo6Xxo04nMO BbINOSHUTL NPOBEPKY paboToCcnocobHOCTU BCcex hyHKLMIN 6e30MacHOCTM!.

Llenbto npoBeaeHns 06cnyxXmnBaHnsa Unn peMoHTHbIX paboT ABNsieTca noaaepXxaHve
paboTocnocobHOCTM CUCTEMBI UMK, B CIly4ae BO3HUKHOBEHUSA HEMCNPaBHOCTMW, BO3BPAT CUCTEMbI B
paboTocnocobHoe cocTosiHMe. PEMOHTHbIE paboTbl BKNOYAOT B ce651 MOUCK 1 yCTpaHeHne
Henonazok B AOMNOJIHEHME K MPOBEAEHNIO CAMUX PEMOHTHbIX paboT.

Mpw BbINoNIHEHUM paboT ¢ MaHMMNYNATOPOM po6oTa unn 6110KOM yrnpasBneHns Heo6xoanmMo
cobnopaTh ykasaHHbIe HUXe Npoueaypbl U Mepbl 6e30nacHOCTY.
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BHUMAHUME

1. He namensiiTe napaMeTpbl KOHGUrypaumm 6€30nacHOCTM CUCTEMBI
(Hanpumep, npeaen ycunusa). OnucaHue KoHUrypauum 6e3onacHocTu
copepxutca B pykoBoacTtee PolyScope. B cnyyae nameHeHusi Kaknx-nm6o
napameTpoB 6e30nacHOCTH, BCSl cucteMma poboTta AoSxXHa CHUTATbCA HOBOM,
YTO O3Ha4YaeT HeobXOAMMOCTb NOBTOPA NpPOLECCa COrnacoBaHunsi ooLen
6e3onacHOCTH, BKMOYasi OLLEHKY pucKa.

2. HewncnpaBHble KOMNOHEHTbI HE06X0AUMO 3aMEHATb HOBbIMM KOMMOHEHTaMM
C TEMM Xe apTUKynamu unu aHanoramu, ogobpeHHbimu Universal Robots
ANs AaHHOW Lenmu.

3. Mocne 3aBeplieHns paboTbl cpasy Xe BbINOMHUTE BKIOYEHNE OTKITIOYEHHbIX
Mep 6e3onacHOCTMW.

4. BbINOnHsINTE AOKYMEHTUPOBAHME BCEX MPOBOASILLMXCA PEMOHTHBIX PaboT U
COXpaHsTe JOKYMEHTALMIO B TEXHNYECKOM NacnopTe cucTembl poboTa.

BHUMAHUE

1. OtcoegnHuTe cMNoBON kabenb OT HUXHEN YacTy bnoka ynpaBneHus ans
nonHoro obectoumBaHusa. O6ecToubTe Kakme-nnbo apyrme NCTOHHUKM
3HEepruu, NOAKMNIYEHHbIE K MaHUNYNATOPY poboTa unu 610Ky ynpaBneHus.
MpuMmnTe HeobxoanMble Mepbl MPeAOCTOPOXHOCTY AN NpeAoTBpaLLEeHUs
BKJTIIOYEHUSA NUTAHWUA CUCTEMbI MHBIMUW NTULLAMW Ha NEepPUo, PEMOHTA.

2. lMNepepn NOBTOPHbLIM BKIIIOYEHMEM NUTAHUSA CUCTEMbI NPOBEPLTE 3a3eMIIeHNe.

3. B cnyyae pazbopa KOMNOHEHTOB MaHunynsitopa pobota unu 6noka
yrnpaBneHnsi 03HakOMbTECh C TPEOOBaHUAMM K 3aLLUTE OT CTaTUHECKOTO
aneKTpuyecTsa.

4. 3anpelaetcs pa3bmpaTb MCTOYHUKM NUTaHUA B 611oke ynpasneHus. B
AaHHbIX UICTOYHUKAX MUTaHMA MOXET COXPaHATLCA BbICOKOE HanpsixeHue (4o
600 B) B Te4eHMe HECKOSbKMX YacoB Nocre OTKIYeHns 61oka ynpaBneHus.

5. N36erante nonagaHus BoAbl U MbifM B MaHUNyNsSTop po6oTta unm 6nok
ynpaBneHus.

6.2. Yncrtka

EXxenHeBHas uncTka

Mbinb, rpA3b, Macno Ha MaHunynaTopa poboTa MOXHO BbITEPETb C MOMOLLbIO TKAHW U OAHOIO U3
cnenyoLwmx YNCTALWMNX CPEACTB: Boaa, nsonponunosbin cnnpt, 10%-1 atunosbin cnnpt unu 10%-n
6eH31HOBBIN pacTBOpUTESNb. B peakunx cnyyasx Ha CoYneHeHns MOXHO 3aMeTUTb O4YEHb
HebonbLLOE KONNMYEeCTBO CMa3Kn — Ha paboTy, MCNONb30BaHUE U CPOK CryXObl COYNEHEHNS 3TO HE
BNUSIET.

LononHurenbHaa YnCcTKa
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B cBA3M ¢ NoBbILEHHbIM BHMMaHNEM K YncTke poboTa UR pekomeHayeT ncnonb3oBatb 70%-1
N30NpoNMNoBbIN CNUPT (MEANLMHCKUA CNNPT).

1. MpoTpuTte poboTa TKaHb U3 MUKPOBOJIOKHA C NMOBbLILLEHHON KPYTKOW C UCMOSNb30BaHNEM
70%-ro nzonponunnoBoro cnupTta (MeauUMHCKUA CrnmpT).

2. OctaBbTte 70%- n3onponunoBbI CNUPT Ha 5 MUHYT Ha poboTe, a 3aTem NpoBeauTe
CTaHAapTHYIO nNpouenypy O4YUCTKM.

HE UCMNOJIb3OBATb OTEEJIMBATEJ1b. B paz6aBneHHOM YMCTSLLEM pacTBOpPE 3anpeLlaeTcs
ncnonb3oBaTb OTOENMBalLLme cpeacTaa.

6.3. NpoBepka

6.3.1. lNnan npoBepkn MmaHunynatopa poboTa

B Tabnuue HMXe npuBeaeH CNMCOK NPOBEPOK MO TUNaMm, peKOMeHA0BaHHbIM KoMnaHuen Universal
Robots. lNpoBoanTe NpoBepKn perynsipHo COrnacHo ykasaHuaMm B crnmcke. lNepeuncneHHole
AeTanu, COCTOSiHNE KOTOPbIX NMPU3HAHO HEMpPUEMIIEMbIM, A0KHbI ObITb OTPEMOHTMPOBAHbI UK
3aMEeHEHbI.

Moapo6Hee 0 TOM, KaK BbIMOMHATL MPOBEPKU, MOXHO Y3HaTb U3 PykoBoACTBa N0 06CNyXMBaHNIO
(http://www.universal-robots.com/support).

lNepuoanyHoCTb

Tun pencTens B paMKax npoBepKu [Baxabl B
ExemecayHo ton ExerogHo

lMpoBepka CMHMX KpbieK® X
lMpoBepka NIIOCKUX KoreL, X
MpoBepka kabensa poboTa X
MpoBepka noakntoYeHns
kabens po6oTa

A WON =
W W ww

3= 3puUTENbHaA NpoBepKa * = Takxe cnenyet npoBepATb Nocne Cepbe3HOro CTONIKHOBEHUA
6.3.2. 3putenbHas npoBepka MmaHunyndaropa poboTta

YBEJOMJIEHUE
YncTtka MaHunynaTopa poboTa cxaTbiM BO34yXOM MOXET NOBPeANTb KOMMNOHEHTbI.

* Hu B Koem cny4yae He I/lCI'IOJ'Ib3yI7ITe cxXaTbli BO34YyX ANnA YNCTKN
MaHunynatopa.
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1. Mo BO3MOXHOCTV NepeMecTuTe MaHunynsaTop poboTa B HyfIeBOE MOJSIOXEHME.
2. BblkntounTte poboTta 1 oTcoeamHuTe Kabenb NMTaHus oT 61oKa ynpaBneHus.

3. lMpoBepbTe kabenb mexay 6710KOM ynpaBneHns 1 MaHUnynAaTopomM poboTa Ha
NnoBpeXAeHUS.

4. TlpoBepbTe NPaBUNbHOCTL 3aTAXKN 6ONTOB KpensieHnsi B OCHOBaHUN.

5. TpoBepbTe NNOCKUe KonbLa Ha NpegMeT U3Hoca 1 NoBPEeXAEHWN.
* VI3HOLWEeHHble 1 NOBpeXAeHHbIe 3aMeHUTE.

6. lMpoBepbTe CMHME KPbILKK Ha KaX40M COYSIEHEHUN Ha TPELLMHbI 1 MOBPEXOEHUS.
* KpbIWwKu € TpeLmHaMm n NoBpeXAeHNSMUN 3aMeEHNTE.

7. TpoBepbTe BUHTbI KPEMNEHUS CUHUX KPbILLEK.

YBEJOMITEHUE

Ecnu B Te4eHune rapaHTUIHOro cpoka y poboTa o6Hapy>XeHo NoBpexXaeHue,
obpaTutech K ANCTPMOBLIOTOPY, Y KOTOPOro Nokynancsa po6oT.

6.3.3. NnaH npoBepkn 611oka ynpaBneHus

B Tabnuue HMXe npuBeaeH CNNCOK NPOBEPOK MO TUNaM, peKOMeHA0BaHHbIM KoMnaHuen Universal
Robots. [NpoBoaunTe NpoBEpKN perynsapHo CornacHo ykasaHusam B cnucke. lNepeyncneHHble
AeTanu, COCTosIHNE KOTOPbIX NPU3HAHO HEMpUeMIeMbIM, A0KHbI ObITb OTPEMOHTMPOBAHbI UK
3aMEHEHbI.

Moapo6Hee 0 TOM, KaK BbIMONHATL MPOBEPKU, MOXHO Y3HaTb M3 PykoBoacTBa No 06CnyXuBaHuio
(http://www.universal-robots.com/support).
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lMepuoanyHocTb

Tun gencreusa B pamMmKax npoBepKn [Baxapl B
Exemecsa4yHo . ExerogHo

1 MpoBepka aBapuMHOro OCTaHOBA Ha o X
NnoABECHOM NynbTe 00y4YeHus
MpoBepka pexuma 06paTHOro o X
23 npoxoaa
MpoBepuTb pexum cBo6oaHOro o X
npueoaa
45 lMpoBepka pa3bema u kabens 3 X
NMOABECHOrO MyrnbTa 0by4yeHus
5 MpoBepKa 1 04UCTKA BO3AYLLHbIX 3 X
unbTpoB Ha 6noKe ynpaBneHus

3 =3puTenbHasa npoeepka P = pyHKUMOHANbLHas NpoBepka

6.3.4. 3putenbHas npoBepka 6510Ka ynpaBneHus

1. OTtcoeamHuTe Kabenb NUTaHUA OT 6510Ka ynpaBneHus.
2. TpoBepbTe, HET NN rPSA3U U NbINKU CHApYXK 6r10Ka ynpaBneHus.

* lNpu HEO6XOANMOCTM NPOBEAMUTE YNUCTKY MbIIECOCOM C 3aLLMUTON OT
3r1IeKTPOCTaTUYECKOro pa3psaa.

YBEOOMITEHUE

UucTka BHyTpeHHOCTeN 6510Kka ynpaBneHusi cXaTbiM BO3ZLlyXOM MOXET NOBPeanTb
KOMMOHEHTbI.

* 3anpewaeTcs NCNosib30BaTb CXaTbI BO3AYX AS151 YACTKM BHYTPEHHOCTEN
6noka ynpaBneHus.
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6.3.5. I'IpOBepKa pexunma CBO60,D,HOI'O npuBoaa
1. OTcoegnHuTe NOAKNIOYEHHbIN MHCTPYMEHT unu yctaHosute LITW, none3Hyto Harpysky u
LEHTP TAXECTU B COOTBETCTBUM C XapaKTEPUCTUKAMUN MHCTPYMEHTA.
2. TNepemelleHne maHunynaTopa poboTa B pexunme cBo60AHOro npmMeoaa:

* Ha ctaHpapTHOM NoABECHOM NynbTe 06y4YeHUs HAXMUTE U yaepXuBanTe KHOMKY
cBoboHoro npneBoaa.

* Ha nogsecHom nynbTe 06y4yeHnsa 3PE KopoTko nonyHaxmnte, 3aTem NofyHaxXmuTe u
yaepxusanTte kHonky 3PE.

|
\

T ET——
CranpapTtHbin MNMO Mnno 3PE

3. TloTaHuTEe Unn TonNKHUTE MaHUNyJnAaTop p060Ta, BbITAHYB €ro B ropu3oHTalribHOe noJjioxeHune,
noTnycrture.

I &

J 1 % \\
. 4
l _

4. TpoBepbTe, MOXET N POBOT COXPaHSITb MO3ULMIO, ECIIN €70 HE YAEePXMBaTb C HaxaToun
KHOMKON cBOGOAHOro NpuBoaa.

B
=
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/. TpaHcnopTupoBKa

TpaHcnopTMpoBKy po6oTa HE06X0AMMO NPOU3BOANTL TONLKO B OPUrMHANbHOM YNaKoBKe.
Heob6xoanmo xpaHnUTb yNakoBOYHbI MaTepuan B CYXOM MeCTe, €Cru Bbl B AaNbHENLLEM XOTUTE
nepemMecTuTb poboTa.

Mpu TpaHCNopTUPOBKE pobGOoTa U3 YNaKOBKM B MECTO YCTAHOBKU AIepXUTe OAHOBPEMEHHO 06e
Tpy6bl MaHUNynaTopa poboTa. 3admkenpyinTe poboTa 0 OKOHYATENbHOW 3aTAXKN Bcex 60nToB
KpenneHnsi B ocCHoBaHUu poboTa.

MogHumnTe 6ok ynpasJieHNA 3a ero pykKoATKy.

BHUMAHUE

1. He gonyckanTte upe3amepHON Harpy3kn Ha CrIMHY UK MHbIE YacTu Tena npu
noabeme obopynoBaHusa. Bocnonb3yntecb COOTBETCTBYIOLLMM
obopyaoBaHnem ans nogbema. Heobxoanmo cobniogats TpeboBaHUs
pernoHasnbHbIX U HAUWOHaIbHbIX NONOXeHMM No noabemy. Universal Robots
He HeceT OTBETCTBEHHOCTM 3a KaKoN-nMbo yuiep6, BO3HMKLLWI B pe3ynbTaTe
nepeBo3Ky 060pyaoBaHUS.

2. MoHTax pobota Heo6xo0aAMMO NPOM3BOANTL B COOTBETCTBUM C YKa3aHUAMM B
rnase 4. MexaHnyecknin nHTepdenc Ha ctpaHuue 25.
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8. YTunuzauua u okpyxatolas cpeaa UNIVERSAL ROBOTS

8. YTnnnsaums v okpyxatouiasa cpena

Ytunnzauusa pobotoB UR Universal Robots e-Series aonxHa npoBoaMTbLCA B COOTBETCTBUN C
NPUMEHNMbIMW HALMOHaNbHbIMWN 3aKOHaMN, HOPMaTUBHO-NPAaBOBLIMU aKTaMu U CTaHgapTaMu.

MN3rotoenenne pobotos Universal Robots e-Series ocyLiecTBnseTcs ¢ orpaHNYEeHHbIM
NCMOb30BaHMEM OMacHbIX BELLECTB B COOTBETCTBUM C eBponenckon gupektnson RoHS
2011/65/EU. OlaHHble BelecTBa BKIOYatoT B cebA pTyTb, KagMuii, CBUHeL,, Xpom VI,
nonnépoMnHNpPoBaHHbIe BudeHnNbl 1 MHOrobpoMucTbie AU eHNNoBbIE 3UPbI.

Pacxogbl no ytnnusaumm n o6paboTke aneKkTpoHHbIX 0TxoAoB poboToB Universal Robots e-Series,
peanu3aunst KOTOPbIX OCYLLECTBASIETCA Ha pbiHKe [JaHuu, npefonnayeHbl B cUCTEME
OTBETCTBEHHOCTM AaTCKux nponssogutenen komnaHnen Universal Robots A/S. mnopTtepsbl B
CTpaHbl, Ha KOTOpble pacnpocTpaHseTcs aencreme Esponenckon gupektnesl WEEE 2012/19/EU,
OOJTXHbl CAMOCTOSITENBHO BbINOMHUTL PErMCTPaLMIo B HaunoHanbHom peectpe WEEE nx ctpaH.
CymMMma pacxofoB, Kak NpaBusio, COCTaBnsieT MeHee 1 eBpo Ha kaxaoro pobota. CnMcok
HaLUMOHanbHbIX peecTpoB NpuBeneH 3aeck: hitps://www.ewrn.org/national-registers.

Ha p060Te pacnonoXeHbl crnegyowme 3Hakm ana 0003Ha4YeHNsi ero COOTBETCTBUS
BbillenpuseaeHHbIM HOPMAaTUBHbIM NOJIOXEHUAM:

I o lead-free
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9. Ceptndukarhbl

I
UNIVERSAL ROBOTS

9. CepTtndukaThbl

CTopoHHSAs cepTudmrkauma senaeTcs nobposonbHon. . OagHako ansa obecnedyeHns Haunyywmnx
BO3MOXHOCTEN ana céopumko pobotoB komnaHus Universal Robots ceptudununpyet pob6otos B
aBTOPUTETHbIX UCMNbITATENbHbLIX OPraHN3aunax, NEPEUYNCIIEHHbIX HUXE.

Konuu cepTndmkatoB MOXHO HanTu B rnase CeptudukaTol

TUV NORD

CHINA RoHS

KCC

(6esonacHoCTb)

Delta

D)
&
[@ KC (peructpauus)

Be3onacHoctb poboTtoB UR Universal Robots e-Series
noaTeepxaeHa TUV NORD — ynonHOMOYEHHbLIM OpPraHoMm
B COOTBETCTBUUN C AUPEKTUBON O MEXAHNYECKOM
o6opynosaHun 2006/42/EC B EC.

Po6otbl Universal Robots e-Series cooTBeTCTBYHOT
meTonam ynpasneHms CHINA RoHS, HanpaBneHHbIM Ha
orpaHu4eHune 3arpsi3HeHuns, Bbl3bIBAEMOro
SNEKTPOHHbLIMU MH(POPMALMOHHBIMU NPOAYKTaMM.

Po6oTbl Universal Robots e-Series npoLunu oLeHKy u
COOTBETCTBYIOT CTaHAapTam 6e3onacHoctn KCC.

Po6oTbl Universal Robots e-Series npoLunu oueHky Ha
COOTBETCTBME TpebOoBaHMAM AR UCMONb30BaHMA B
NPOU3BOACTBEHHOM cpeae. DTO 03HAYAET, YTO Npu
Mcnonb3oBaHUKN poboTa B AOMALLHUX YCITOBUSIX
CYyLLIECTBYET PUCK pagnonomMex.

MpoBepka acddekTnBHocTn poboToB Universal Robots e-
Series npoeneHa DELTA.

CTopoHHAA cepTudmrKaLmsa NoCTaBLLUKOB

.

OkpyxatoLasa

cpena

Kak yka3bIBaloT HalLu NOCTaBLUUKK, TPAHCNOPTHbIE
noanoHbl pobotoB UR Universal Robots e-Series
COOTBETCTBYIOT AaTCkum TpeboBaHunsam ISMPM-15 k
NPOU3BOACTBY APEBECHOIO YNaKOBOYHOro Matepmana
1 0603HaYeHbl B COOTBETCTBUM C JAHHOW CXEMOMN.
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CepTVId:)VIKaT MCMNbITaHUN, npoeefgeHHbIX n3roroeuTenemM

Universal Po6oTbl Universal Robots e-Series noctosiHHO
Robots NoABepPralTCsa BHYTPEHHUM UCMbITAHUAM M Npoueaypam
BbIXOLHOIO KOHTPONS.
Mpouenypbl ncnbitaHnin UR noCTOsIHHO NPOXOAAT
NPOBEPKY W yNy4LlatoTC.

[eknapauuu B COOTBETCTBUM C AupeKkTusamm EC

OunpekTtnebl EC B 0CHOBHOM OTHOCATCS K EBpone, ogHaKo HEKOTOpbIE CTPaHbl MPU3HAOT U (UNn)
TpebytoT Hanuune aeknapauni EC. OupekTtnebl EC MOXHO HanTu Ha omumansHom Beb-canTe:
http://eur-lex.europa.eu.

B cooTtBeTCTBMM C [MpeKTMBOM 0 MexaHn4yeckom obopyaoBaHun, pobotel Universal Robots
NpeAcTaBnaT cobon YaCTUYHO YKOMMNEKTOBaHHOe o6opyaoBaHue, noaToMy 3Hak CE Ha Hux He
cTaBuTcA.

Heknapauus o cootBeTcTBUN KOMMNOHEHTOB (DOI) cornacHo OupekTuBe 0 MEXaHNYECKOM
obopynoBaHumM NpuBeaeHa B rnase Ldeknapaumm n ceptndunkaTsbl
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10. Bpems 1 pacctosiHne 0CTaHOBKM UNIVERSAL ROBOTS

10. Bpemsa n pacctoaHne oCTaHOBKMU

B03MOXHO yCcTaHOBUTBL MOSb30BaTENbLCKOE MakCMaribHOE BpeMs U pacCTOAHNE OCTaHOBKU. CM.
3.1. BBegeHuve Ha cTpanuue 17 un 22.6. HacTpoinkun meHto 6e3onacHocTn Ha cTpaHuue 144.

B cnyyae ncnonb3oBaHMA Nofb30BaTENbCKMX HACTPOEK CKOPOCTb NPOrpamMmmbl AMHAMUYECKU
perynupyeTcsi, 4yTo6bl COOTBETCTBOBATb BblOpaHHbIM NpeAernbHbIM 3HAYEHUSAM.

LI,eHTp TAXECTM NOSIE3HOMN Harpy3ku — Ha CbJ'IaHU,e aona nogcoeanHeHnA MHCTpyMeHTa.

"pacmyeckoe npeacraBneHne faHHbix ona couneHeHus 0 (ocHoBaHue), couneHeHms 1 (nneyvo) um
couneHeHus 2 (NOKOTb) AeNCTBUTENbHO AN paCCTOAHUA U BPEMEHW OCTaHOBa:

* Kateropus 0.
* Kateropusa 1.

* Karteropus 2.

WcnbiTaHne couneHeHuna 0 npoBoannock C UCMOSb30BaHWEM FrOPU30HTaNbHOrO ABUXEHUS, I4e OCb
BpaLleHus bbina neprneHanKynsapHa OCHOBaHMIO.

Bo Bpemsa ucnbiTaHuii couneHeHuns 1 1 couneHeHnus 2 poboT cnegosan BepTUKanbHoW
TPaeKTopuu, rae oCb BpalleHus Gbina napasnnesibHa 3emsie, @ 0OCTaHOB NPOU3BOAMIICS NpY
ABUXeHUN poboTa BHM3. Ocb Y — 3TO paccTosiHMe OT MeCcTa Hayasa 0CTaHOBa 10 KOHEYHOM
no3nLuN.

MNprBeAeHHbIe HUXe 3HaYeHMA OTpaxaloT ABa cLueHapusi: poboTbl C MaKCUManbHOWN NOMEe3HON
Harpy3kon 10 kr n 12,5 kr.

0.15{ —@— 100% extended
—8— 66% extended
—e— 33% extended

—@— 100% extended
0.15| —®— 66% extended
—e— 33% extended

0.00 0.00
speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%

PacctogaHne octaHoBa B meTpax npu 33 % oT PacctosiHne octaHoBa B MeTpax npu 66 % ot
10 kr 10 kr

—@— 100% extended
—8— 66% extended
—e— 33% extended

0.10

0.05

0.00
speed 33% speed 66% speed 100%

PacctosaHne octaHoBa B MmeTpax npu 33 % oT MakcumanbHOW none3Hom Harpy3ku B 10 kr
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UNIVERSAL ROBOTS 10. BpeMsi 1 paccTosiHMe OCTaHOBKM

Bpems octaHoBa ans couneHeHnsa 0 (OCHOBAHWE)

_® | 0.150

0.121 —@— 100% extended | —@— 100% extended
0.10/ —®— 66% extended 0.125{ —@— 66% extended

—e— 33% extended —e— 33% extended
0.08 0.100 -

/" f
0.06 0.075
J
0.04 :Z// 0.050 / e
0.02 & 0.025
speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%

Bpems octaHoBa B cekyHpax npu 33 % ot 10 kr  Bpems octaHoBa B cekyHaax npu 66 % ot 10 kr

—@— 100% extended /
0.151 —e— 66% extended

—e— 33% eXtEHM
0.10 /
0.05 //.

speed 33% speed 66% speed 100%

Bpems ocTaHoBa B cekyHAax Ans MakCcumarnbHOW none3Hon Harpy3ku B 10 kr

PacctosiHue octaHoBa ans couneHexus 1 (MJTEYO)

0.151 —@— 100% extended _—= 0.20/ —@ 100% extended /".
—8— 66% extended / —8— 66% extended
010 —e— 33% extended 0.151 —®— 33% extended
0.10
0.05 /
Z 0.05 g
0.00 0.00 /
speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%

PacctosaHne octaHoBa B meTpax npu 33 % ot PacctosiHne octaHoBa B MeTpax npu 66 % ot

10 kr 10 kr

— o
| —@— 100% extended

—8— 66% extended
0.15, —* 33% extended

0.10 /

0.05 /

0.001 —
speed 33% speed 66% speed 100%

PacctosaHne octaHoBa B MeTpax And MakCMMarbHON Nofie3Hon Harpy3ku B 10 kr

UR10e

72 PykoBoacTBo nosnb3oBartens



R
10. Bpemsi 1 paccTosiH1e OCTaHOBKM UNIVERSAL ROBOTS

Bpems octaHoBa ansa couneHeHnus 1 (MNEY0O)

015/ —@ 100% extended‘/‘ —@ 100% extended g————— ©

—8— 66% extended 0.201 —e— 66% extended
—e— 33% extended —e— 33% extended

0.10 0.15
/ b 0.10 /

0.05 '/./ 0.05 /
/ «—

speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%

Bpems octaHoBa B cekyHpax npu 33 % ot 10 kr  Bpems octaHoBa B cekyHaax npu 66 % ot 10 kr

0.30 ‘___’T
—@— 100% extended

0251 _¢— 66% extended
0.20{ —*— 33% extended

0.15

0.10 =

0.05| .—/
N

speed 33% speed 66% speed 100%

Bpemsa octaHoBa B cekyHaax npu 33 % OT MakCcumanbHOW none3Houn Harpy3ku B 10 kr

PaccTosiHne u Bpems octaHoBa ansa couneHenus 2 (TIOKOTb)

T ® ® 0.1757— —————— 9@
—@— 100% payload —&— 100% payload
0.06{ @ 66% payload 0.1501 _o— 66% payload
—e— 33% payload 0.125{ —*— 33% payload
0.04 T T 0.100 ]
—
IR 0.075
0.02
0.050
u/
speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%
PacctoaHne octaHoBa B MeTpax npu nobon BpeMFI OCTaHOBa B CeKyHOax rnpu nobon
None3Hon Harpy3ske None3Hom Harpy3ke

PaccrosHue octaHoBa ans couneHeHus 0 (OCHOBAHWUE)

0.1751 —e— extension 100% —e— extension 100%
—e— extension 66% 0.20| —®— extension 66%
0.1507 _g— extension 33% —e— extension 33%
r_‘0.125— 015
(%] n
@ 0.1001 o
@ ©
E 00751 £ 0101
0.050
0.051
0.025
0.000 T T T
speed 33% speed 66% speed 100% 0.00 speed 33% speed 66% speed 100%
PacctodaHne octaHoBa B meTpax npu 33% o1 PacctosaHne octaHoBa B MeTpax npu 66% ot
12,5 kr 12,5 kr
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10. Bpems 1 paccTtosiHue 0CTaHOBKU

PaccrosHue octaHoBa ans couneHeHuss 0 (OCHOBAHWUE)

0.251

0.20 1

[meters]
[S]
s
b

o
=)
o

0.00

[=}
=
wv

—8— extension 100%
—e— extension 66%
—e— extension 33%

speed 33%

speed 66%

PaccTosHne octaHoBa B MeTpax Npy MakCMManbHOW None3Hon Harpy3ke B 12,5 kr

speed 100%

Bpems ocraHoBa ansa couneHennsa 0 (OCHOBAHWE)

0141 _¢— extension 100%

| —e=— extension 66%
—e— extension 33%

[seconds]
o © o o o
o o o - -
& (<)) [=2) o N

o
o
]

0.00

speed 33%

speed 66%

0.20

o
=
v

[seconds]

0.05

0.00

speed‘ 100%

Bpems octaHoBa B cekyHaax npu 33% ot
12,5 kr

0.175+

0.1504

0.125+

[seconds]
o
o
~
w

0.050+

0.025

0.000

[=}
=
o
(=)

—eo— extension 100%
—e— extension 66%
—e— extension 33%

/

speed 33%

speed 66%

speed 100%

Bpemsa octaHoBa B cekyHaax npu 66% ot
12,5 kr

o
=
(=}

—8— extension 100%
—e— extension 66%
—e— extension 33%

—//

speed 33%

speed 66%

speed 100%

Bpems ocTtaHoOBa B ceKyHOax Nnpu MakcumarbHOW None3Hon Harpy3ke B 12,5 kr
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10. Bpemsi 1 paccTosiH1e OCTaHOBKM UNIVERSAL ROBOTS

PaccTrosiHue octaHoBa ans couneHexus 1 (MJTEYO)

speed 33% speed 66% speed‘loo%

PacctosiHne octaHOBa B MeTpax Npu MakcMmanbHOW nosie3Hom Harpyske B 12,5 kr

0.351
—e— extension 100% —e— extension 100%
0.30| —®— extension 66% 0.5{ —@— extension 66%
—e— extension 33% —e— extension 33%
0251 04
£ 0.201 0
g Los
(] [0}]
£ 0.15 =
)
0.10
0_057 01
/
0.00 ’ T 0.0 b .
speed 33% speed 66% speed 100% ' speed 33% speed 66% speed 100%
PacctodaHne octaHoBa B meTpax npu 33% o1 PacctosHue octaHoBa B MeTpax npu 66% ot
12,5 kr 12,5kr
01751 _o— extension 100%
0.1501 ~* extension 66%
—o— extension 33%
0.125
n
§ 0.100]
()
£0075
0.050
0.025 1 /
0.000

Bpems octaHoBa ansa couneHeHus 1 (MNEY0)

—e— extension 100% 0.4 —®— extension 100%
0.251 —e— extension 66% —e— extension 66%
—8— extension 33% —e— extension 33%
0.201 0.31
g o
<015 g
o 0 0.2
2 B
—0.10 =
/ 0.1 /
0.05 1 //“
0.00 0.0 . . .
speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%
Bpems octaHoBa B cekyHaax npu 33% ot Bpemsa octaHoBa B cekyHaax npu 66% ot
12,5 kr 12,5kr
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10. Bpems 1 paccTtosiHue 0CTaHOBKU

Bpems octaHoBa ansa couneHexus 1 (MIEYO)

0.30{ —® extension 100%
—e— extension 66%
0.25, —®— extension 33%
"% 0.20
kel
s
O 0.15
o}
)
0.10
0.054 /
0.00

speed 33%

speed 66%

Bpemsa octaHoBa B cekyHAax Npu MakcMmarsibHON Nones3Hon Harpy3ke B 12,5 kr

speed 100%

PaccrosiHne 1 Bpems ocraHoBa ans couneHenus 2 (JIOKOTD)

—e— payload 100%
—e— payload 66%
—8— payload 33%

[meters]
=]
N
o

o
-
u

speed 33%

speed 66% speed‘ 100%

PaccTosHne octaHoBa B MeTpax npw ntobon
MONe3HOoW Harpy3ske

o o ©
Now W
o o

[seconds]
o o o
= = N
o [9;] o

o
o
G

0.00

Bpemsi ocTaHoBa B cekyHAax npu oboit

—e— payload 100%
—e— payload 66%
—8— payload 33%

speed 33% speed 66% speed 100%

NonesHow Harpyske
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UNIVERSAL ROBOTS

11. Jeknapaunn n ceptudukaTbl

EU Declaration of Incorporation in accordance with ISO/IEC 17050-1:2010

Manufacturer

Person in the Community
Authorized to Compile the
Technical File

of the Partially-Completed
Machine(s):
Product and Function

Model

Serial Number

Incorporation:

Description and ldentification

Universal Robots A/S

Energivej 25

DK-5260 Odense S Denmark

David Brandt

Technology Officer, Research and Development
Universal Robots A/S

Energivej 25, DK-5260 Odense S

Industrial robot (multi-axis manipulator with control box and with
or without Teach Pendant). Function is determined by the
completed machine (with end-effector and intended use).

UR3e, UR5e, UR10e,UR16e (e-Series). Below cited
certifications and this declaration include:

* Effective October 2020: Teach Pendants with 3-Position
Enabling (3PE TP) and standard Teach Pendants (TP).

* Effective May 2021: UR10e specification improvement to
12.5kg maximum payload.

Starting 20205000000 and higher
Universal Robots e-Series (UR3e, UR5e, UR10e and UR16e)
shall only be put into service upon being integrated into a final
complete machine (robot system, cell or application), which
conforms with the provisions of the Machinery Directive and other
applicable Directives.

It is declared that the above products fulfil, for what is supplied, the following Directives as

detailed below:

(When this incomplete machine is integrated and becomes a complete machine, the
integrator is responsible for determining that completed machine fulfils all applicable

Directives and update the harmonized and other standards.)

| Machine Directive
2006/42/EC

Il Low-voltage Directive
2014/35/EU

Il EMC Directive
2014/30/EU

The following essential requirements of the EU Machinery Directive have been fulfilled:

1.1.2,1.1.3,1.1.5,1.2.1,1.2.4.3,1.25,1.2.6,1.3.2, 1.3.4, 1.3.8.1,
1.3.9,1.5.1,1.5.2,1.5.5,1.5.6,1.5.10,1.6.3,1.7.2,1.7.4,41.2.3,
41.3

It is declared the relevant technical documentation has been
compiled in accordance with Part B of Annex VIl of the Machinery
Directive.

Reference the LVD and the harmonized standards used below.

Reference the EMC Directive and the harmonized standards used
below.
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It is declared that the above products fulfil, for what is supplied, the following Directives as
detailed below:

(When this incomplete machine is integrated and becomes a complete machine, the
integrator is responsible for determining that completed machine fulfils all applicable
Directives and update the harmonized and other standards.)

(I) EN ISO 10218-1:2011 TUV Nord Certificate # 44 708 14097607,
(I) EN ISO 13849-1:2015 TUV Nord Certificate # 44 207 14097610,
_ (I) EN ISO 13732-1:2008, (1) EN ISO 13849-2:2012,
Reference the harmonized | |) N 150 13850:2015, (1) EN 1SO 14118:2018, (I) EN 60204-
St?”dards L_'Sid’_ 72 or 12018, (1) EN 60947-5-5:1997+A1:2005 +A11:2013+A2:2017
:Eee;;eod;:JnLvrg?r:cti(ve): (I1) EN 60320-1:2015+AC:2016, (Il) EN 61131-2:2007
and Article 6 of the EMG (I) EN 60529:1991+A1:2000:A2:2013, (Il) EN 61140:2016
Directive: (1) EN 61000-3-2:2019, (Ill) EN 61000-3-3:2013,
(I1) EN 61000-6-2:2019, (I1) EN 61000-6-4:2019,
(1) EN 61000-6-1:2019 UR3e & UR5e ONLY
(1) EN 61000-6-3:2007+A1: 2011 UR3e & UR5e ONLY
(1) 1ISO 9409-1:2004 [Type 50-4-M6], (1) ISO/TS 15066 as
applicable, (1) EN 60947-5-8:2020
(1) EN 60664-1:2007, (Il) EN 60664-5:2007, (I1) EN 61784-3:2010
[SIL2]
Reference to other technical = (|11) EN 60068-2-1: 2007, (I1l) EN 60068-2-2:2007, (I1l) EN 60068-
standards and specifications = 2.27:2008
used: (1) EN 60068-2-64:2008+A1:2019, (I1l) EN 61326-3-1: 2017
[Industrial locations SIL 2]
ISO 14664-1:2015 [Cleanroom Class 6 for control assembly with
enclosure and Class 5 for UR3e, UR5e UR10e and UR16e
manipulators]

The manufacturer, or his authorised representative, shall transmit relevant information about the
partly completed machinery in response to a reasoned request by the national authorities.
Approval of full quality assurance system (ISO 9001), by the notified body Bureau Veritas,
certificate #DK013489.

T A
QOdense Denmark, 13 June 2022 Cidferte AdPons oo
Roberta Nelson Shea, Global Technical Compliance Officer
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12. Oeknapauum n ceptudmkaThl(nepesos) UNIVERSAL ROBOTS

12. leknapauuun n ceptudunkaThbl

(nepesopn)

N3rotoButensb

INnuo B coobuiecTse,
YMOJSIHOMOY€HHOE COCTaBNATb
TeXHUYeckumn pann

OnuncaHue n onpepeneHme
YaCTUYHO YKOMMNEKTOBAHHOIO
obopyaoBaHus

Uzpenue n yHKLMS

Mopenb

CepunHbIn HOMep

BHeppeHue:

Universal Robots A/S

Energivej 25

DK-5260 Odense S, [aHus

Oaeup Bpangt (David Brandt)

TexHUYECKU pyKOBOAUTENb, OTAEN UCCNEAOBAHNM U
pa3paboTok

Universal Robots A/S

Energivej 25, DK-5260 Odense S

MpoMbILLNEHHbIV POGOT (MHOFOOCHbI MaHUMYNATOP C 6510KOM
ynpaBneHns n nogBecHbIM NynbToM 0bydeHns). PyHKUMS
3aBUCUT OT YKOMMNEKTOBAHHOIO 060pyA0BaHuA (C KOHLEBbIM
NCNONHUTENbHBbIM OPraHoM U NpPeayCMOTPEHHbLIM
NPUMEHEHNEM).

UR3e, UR5e, UR10e, UR16¢e (e-Series). NMpnBeaeHHbIE HUXeE
cepTudmKkaTbl M feKnapauma BKIoYatoT B cebs:

* [encteutenbHo c okTA6ps 2020 r.: nogBecHbIe NynbTbl
06y4eHuns ¢ TPEXNO3ULMOHHBIM YCTPOUCTBOM
BkntoueHus (MMO 3PE) n ctaHgapTHble NofBECHbIE
nynbTbl 06y4yenus (MMO).

* HewncrteButenbHo ¢ masi 2021 r.: ynyJweHue
xapaktepuctuk UR10e oo makcnmanbHoOn None3Homn
Harpy3ku 12,5 kr.

HauunHas ¢ 20205000000 v Bbiwwe

Po6oTtbl Universal Robots UR3e, UR5e, UR10e n UR16e
MOryT ObITb BBEIEHbI B 9KCMITyaTaluMio TONbKO nocne
BHEAPEHUA B YKOMMNNEKTOBaHHOE 060pyAoBaHNe (cuctemy
po60TOB, AYENKY UK NPUMEHEHNE), KOTOPOE COOTBETCTBYET
TpeboBaHMAM OUPEKTUBLI O MEXaHMYECKOM 060pyA0BaHNN U
OPYrMM NPUMEHUMbIM OUPEKTUBAM.

PyKOBOﬂ,CTBO nofib3oBaTtend
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12. Oeknapauumn n ceptudmkaTbl(NepPEBOA)

3asBnaerca, YTO NpUBefAeHHbIe Bbille NOCTaBNAeMble N34eSua COOTBETCTBYIOT CrieAyIoWnMm
OMpEeKTMBaM creflylowmm obpasom:
(Mocne Toro kak 4YaCTUYHO YKOMIJIEKTOBaHHOE 060pya0BaHMe co6upaeTcs M CTaHOBUTCSA

YKOMINJIEKTOBaHHbIM, COOPLUMK HeceT OTBETCTBEHHOCTb 3a ornpefesieHune Toro,
COOTBETCTBYET /I OHO AENCTBYIOLLMM AMPEKTUBAM, a8 TaKXe 32 0GHOBNEHNe COrnacoBaHHbIX
W Apyrux cTaHAapToB.)

| AnpekTnBa 0 MEXaHNYECKOM
o6opynosaHun 2006/42/EC
CnepytoLme OCHOBHblE
TpeboBaHua [JMpeKTrBbI O
MexaHn4yeckom o6opyLoBaHUN
6bINN BbIMOSTHEHDI:

Il OupekTtusa no
HU3KOBOJIbTHBIM YCTPOWCTBaM
2014/35/EU

Il OnpekTtusa no
3NEKTPOMarHNTHOM
coBmectumocTtun 2014/30/EU
IV Oupektuea RoHS
2017/2102/EU

V Oupektusa WEEE
2019/2193/EU.

CM. ncnonb3yemble
cornacoBaHHble CTaHAapTbI,
yKasaHHble B NyHKTe 7 (2)
ONPEKTNB O MEXAHNYECKOM U
HU3KOBOJSIbTHOM 060pyA0BaHNN
n nyHKTe 6 gupektusbl o AMC:

Ccblinka Ha npoune
NCMNONb30BaHHbIE TEXHUYECKMNE
cTaHgapTbl 1 cneumukauun:

1.1.2,1.1.3,1.1.5,1.2.1,1.24.3,1.26,1.3.4,1.3.8.1,1.5.1,
1.52,156,1510,1.6.3,1.7.2,1.7.4,41.2.3,4.1.3
3asaBnaeTcd, YTO COOTBETCTBYOLLAA TEXHUYEeCcKas
OOKyMeHTauma Obina cocTaBneHa B COOTBETCTBMM C YacTbio B
npunoxenus VIl [JupekTuBbl 0 MEXaHUYECKOM 000pYyA0BaHUN.

Cwm. ONPEKTUBY NO HU3KOBOJIbTHLIM yCTpOVICTBaM n
ncnonb3dyemMble corimiacoBaHHble CTaHAAapPTbl HUXE.

CM. ONpeKTMBY NO 3N1EKTPOMArHUTHOWM COBMECTUMOCTU U
MCMonb3yeMble COrnacoBaHHble CTaHAAPTbI HAXE.

Cwm. gnpekTtusy RoHS.

Cwm. onpekTtney WEEE.

(1) ceptudmkat EN ISO 10218-1:2011 TUV Nord Ne

44 708 14097607, (1) ceptucbmkaT EN I1SO 13849-1:2015 TUV
Nord N2 44 207 14097610

() ENISO 13849-2:2012, (1) EN ISO 13850:2015, (I) EN ISO
14118:2018

() EN 60204-1:2018, (I) EN ISO 13732-1:2008, (I) EN 60947-5-
5:1997+A1:2005 +A11:2013+A2:2017

(1) EN 60204-1:2006/A1:2010, (II) EN 60320-1:2001/A1:2007
(1) EN 60529:1991/A2:2013, (ll) EN 60947-5-5:1997/A11:2013
(111 EN 61000-3-2:2019, (1ll) EN 61000-3-3:2013, (lll) EN
61000-6-1:2019

(111 EN 61000-6-2:2019, (11l) EN 61000-6-4:2019, (lll) EN
61000-6-3:2007+A1: 2011

() 1SO 9409-1:2004 [Tnn 50-4-M6], (1) ISO/TS 15066 npu
cooTBeTCTBYylOLWMX ycnosusx, (1) EN 60947-5-8:2020

(11 EN 60664-1:2007, (II) EN 60664-5:2007, (II) EN 61784-
3:2010 [SIL2]

(1) EN 60068-2-1: 2007, (ll1) EN 60068-2-2:2007, (Ill) EN
60068-2-27:2008

(111 EN 60068-2-64:2008+A1:2019, (lll) EN 61326-3-1: 2017
[oTpacneBoe pa3melueHue SIL 2]

ISO 14664-1:2015 [knacc 6 ons YiCTbIX MOMELLEHUIN ANd y3na
ynpasneHunsa ¢ kKopnycom u knacc 5 gns maHunynatopos UR3e,
URS5e UR10e n UR16¢€]

UR10e
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12. Oeknapauum n ceptudmkaThl(nepesos) UNIVERSAL ROBOTS

N3roToBuTENb MNN €ro YNONTHOMOYEHHbIV NpeAcTaBuUTeNb A0NXEH NepeaaTb COOTBETCTBYOLLYIO

NHOPMALMIO O HAaCTUYHO YKOMMSIEKTOBaHHOM 060pya0BaHNM B OTBET HA 060CHOBAHHbIN 3anpoc
rocyfapCTBeHHbIX OpraHoB.

YTBepxaeHune nonHom cuctemol obecnedeHuns kavectsa (1ISO 9001) ynonHOMOYEHHbIM OpraHoMm:
Bureau Veritas, ceptudumkat NeDK013489.

J 'y

Odense Denmark, 1 May 2021 { ,.f,J/ N om 7 o

Name: Roberta Nelson Shea
Position/ Title: Global Technical Compliance Officer
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13. HdopmaLums o rapaHTum UNIVERSAL ROBOTS

13. N'Hdbopmaumsa o rapaHTum

13.1. apaHTnaA Ha n3genuve

3anpockl 0 rapaHTUK MOXHO HanpaenATb crnegyowmm KoHTaktam Universal Robots A/S:

* mo6anbHasa nogaepxka.

* [Nopaepxka no 06CcnyxmBaHuio.

MonyunTtb Hdopmaumn 06 n3genum MoxHo Takxe Ha noptane myUR.

13.2. OTKa3 oT OTBETCTBEHHOCTU AN PyKoBOACTBA
nonb3oBaTens

Universal Robots A/S HenpepbIBHO paboTaeT Hag, NOBbILIEHUEM HAAEXHOCTU U
NPOV3BOAMTENBHOCTM CBOMX U3AENWI N NO3TOMY OCTaBNSIET 3a CO60M NpaBo 0OHOBMATL N3AENUA U
OOKyMeHTauuto no Hum 6e3 npenynpexaeHus. Komnaxuven Universal Robots A/S npunoxeHbl Bce
BO3MOXHble YCUnunsi no obecneveHmnto TOYHOCTH U NpaBUbHOCTU coaepXaHus PykoBoacTea
nonb30BaTens, 0gHAKO OHa HEe HECET OTBETCTBEHHOCTU 33 BO3MOXHbIE OLUMOKUN UITN HEMOSHOTY
NHopMaLmn.

PykoBopacTBo nonb3oBaterns 83 UR10e
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http:// support@universal-robots.com/
http://service.support@universal-robots.com/
https://myur.universal-robots.com/
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14. CepTuchmkatbl UNIVERSAL ROBOTS

14. CepTndukaThbl

TOV NORD

ZERTIFIKAT
CERTIFICATE

Hiermit wird bescheinigt, dass die Firma / This is to certify, that the company

Universal Robots A/S
Energivej 25

5260 Odense S

Denmark

berechtigt ist, das unten genannte Produkt mit dem abgebildeten Zeichen zu kennzeichnen.
is authorized to provide the product described below with the mark as illustrated.

Fertigungsstétte: Universal Robots A/S
Manufacturing plant: Energivej 25
5260 Odense S
Denmark
Beschreibung des Produktes Universal Robots Safety System e-Series
(Details s. Anlage 1) for UR16e, UR10e, UR5e and UR3e robots

Description of product
(Details see Annex 1)

EN ISO 13849-1
PL*d"

Geprift nach: EN ISO 13849-1:2015, Cat.3, PL d
Tested in accordance with:

Registrier-Nr. / Registered No. 44 207 14097610 Gultigkeit / Validity
Prufbericht Nr. / Test Report No. 3524 9741 von / from 2019-07-16
Aktenzeichen / File reference 8003008239 bis / until 2024-07-15
. [J
N
Zertifizierdngsstelle der TUV NORD CERT GmbH Essen, 2019-07-16

Certification body of TUV NORD CERT GmbH

TUV NORD CERT GmbH Langemarckstrafte 20 45141 Essen www.tuev-nord-cert.de technology@tuev-nord.de

Bitte beachten Sie auch die umseitigen Hinweise
Please also pay attention to the information stated overleaf

PykoBopacTBo nonb3oBaterns 85
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ZERTIFIKAT
CERTIFICATE

Hiermit wird bescheinigt, dass die Firma / This certifies that the company

Universal Robots A/S
Energivej 25

5260 Odense S

Denmark

berechtigt ist, das unten genannte Produkt mit dem abgebildeten Zeichen zu kennzeichnen
is authorized to provide the product mentioned below with the mark as illustrated

Fertigungsstatte Universal Robots A/S
Manufacturing plant Energivej 25
5260 Odense S
Denmark
Beschreibung des Produktes Industrial robot UR16e, UR10e, UR5e and UR3e r"v@

(Details s. Anlage 1)
Description of product
(Details see Annex 1)

TOV NORD CERT
GmbH

Geprift nach ENISO 10218-1:2011
Tested in accordance with

Registrier-Nr. / Registered No. 44 780 14097607 Guiltigkeit / Validity
Prufbericht Nr. / Test Report No. 3524 9416 von / from 2019-07-16
Aktenzeichen / File reference 8003008239 bis / until 2024-07-15
. ]
A e
Zertifiziefungsstelle der Essen, 2019-07-16

TUV NORD CERT GmbH

TUV NORD CERT GmbH Langemarckstrafte 20 45141 Essen www.tuev-nord-cert.de technology@tuev-nord.de

Bitte beachten Sie auch die umseitigen Hinweise
Please also pay attention to the information stated overleaf

UR10e 86 PykoBoacTBO nonb3oBaTtens



(R
14. CepTuchmkatbl UNIVERSAL ROBOTS

China RoHS

Management Methods for Controlling Pollution
by Electronic Information Products
Product Declaration Table
For Toxic or Hazardous Substances

RN ASATYRATREBREZ ERRER

25

A Toxic and Hazardous Substances and Elements HEHEWHRNTE
oA H
R g £ 21 Bt
0 R ] Hexavalent Polifrf\;iér::te d Polybrominated
Lead (Pb) Mercury (Hg) | Cadmium (Cd) | Chromium bi r‘:en ls (PBB) diphenyl ethers
(Cr+6) pheny (PBDE)
UR Robots
UR3/UR5/UR10
URHLERA
UR3/UR5/UR10 X 0 X 0 X X

O: Indicates that this toxic or hazardous substance contained in all of the homogeneous materials for this part is below the limit requirement in
SJIT11363-2006.

O RARZBBEEWREXEMPIBIARM R E S197ESIIT 11363-2006 N EHI PREZKLAT -

X: Indicates that this toxic or hazardous substance contained in at least one of the homogeneous materials used for this part is above the limit
requirement in SJ/T11363-2006.

X RRZAFEEYREDEZEHFNE IR PR Z SHBHSIT 11363-2006 I EHIPREZEK -

(AVBIFELESA - ARIESERR B RS ER P X B ARR BT —H 5 - )

Items below are wear-out items and therefore can have useful lives less than environmental use period:

T3 B 2R m, B e i/ ER&Sh o) g T MR E RN E:
Drives, Gaskets, Probes, Filters, Pins, Cables, Stiffener, Interfaces
IKzhas, BB, #REr, TIRaE, AlE, 4148, IR, &0

Refer to product manual for detailed conditions of use.
FMEAERERSEmFM.

Universal Robots encourages that all Electronic Information Products be recycled but does not assume responsibility or liability.
Universal Robots &% fih [B1 4% & 18 M R FFT B A8 715 2 7=, 18 Universal Robots A< S AT SR 3 X 55

To the maximum extent permitted by law, Customer shall be solely responsible for complying with, and shall otherwise assume all liabilities that may be
imposed in connection with, any legal requirements adopted by any governmental authority related to the Management Methods for Controlling Pollution
by Electronic Information Products (Ministry of Information Industry Order #39) of the Peoples Republic of China otherwise encouraging the recycle and
use of electronic information products. Customer shall defend, indemnify and hold Universal Robots harmless from any damage, claim or liability relating
thereto. At the time Customer desires to dispose of the Products, Customer shall refer to and comply with the specific waste management instructions
and options set forth at http://www.teradyne.com/about-teradyne/corporate-social-responsibility, as the same may be amended by Teradyne or Universal
Robots.

PykoBopacTBo nonb3oBaterns 87
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KCC Safety
90 (o] =
=S ¥ 3 z
reds Universal Robots MS;*EQJEME 2016E110079
) ----ra:;-l--i.-;.z_..E ..... -;- --------------------- ...........----i-------------------------- B b L T T T I
HE e AlEASSHS 01B8E110079 ;EHEIF oY Klaus Vestergaard
A P —— |..........------'--------------------|||........--------------------------
LR A Energivej 25, 5260 Odense S, Denmark
A2 P T B N Al 7 Al <71 78 YAy
— [==] s
=1 Al J el E o
g4 (4) UR10e g3(s=) 6 axis
ArgetHselne 18-AB2EQ-01602
HE=A L o .
A=A Universal Robots A/S
AT X A L
= Energivej 25, 5260 Odense'S: Henmprk
FMetME Y, W3sEH1ar o 22 ¥ A8 & 561 =H 380l wat
Rhg oriStal M DB M B R Bt
20184 118 06
[‘— St Aot HH Bt
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R
UNIVERSAL ROBOTS

KC Registration

8ED6-B666-998D-8738

FEEANAANT) 4G5S 25

Registration of Broadcasting and Communication Equipments

4% e 4o

Universal Robots A/S
Tiade Name or Registrant .

71 A A (A FHE )

|
, UR e-Series robot
Equipment Name

X oo ule |
7}_‘-* 47 | UR10e
Basic Model Number |

SRR
Series Model Number

= S
e5UE | R-R-URK-UR10¢
Registration No.

xﬂix}/xﬂi(&a‘ﬁ)iﬂ' Universal Robots A/S / R w}=
Manufacturer/Country of Origin

=
i
Date of Registration

7)e) |

Others

A ANAAE TAda ) Asgze] A3ghel e} 555905 5

2018-10-23

It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio

Waves Act.
1 (Month) 23% (Day)
Director General of National Radio Research Agency
¢ AR WEEA s A e "ARABEEAY S 2 adsle) §Eskoio} s}
5ol Had + UHeh
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14. Ceptudukathbl

CepTudurkaTt KNnMMaTUYECKUX UCNbITaHUM

Climatic and mechanical assessment

A PART OF

Client

Universal Robots A/S
Energivej 25

5260 Odense S
Denmark

Force Technology project no.
117-32120

Product identification

UR 3 robot arms

UR 3 control boxes with attached Teach Pendants.
UR 5 robot arms

URS control boxes with attached Teach Pendants.
UR10 robot arms:

URI10 control boxes with attached Teach Pendants.
See reports for details.

Force Technology report(s)
DELTA project no. 117-28266, DANAK-19/18069
DELTA project no. 117-28086, DANAK-19/17068

Other document(s)

Conclusion

only a few minor issues (see test reports for details).

IEC 60068-2-1, Test Ae; -5 °C, 16 h
IEC 60068-2-2, Test Be; +35°C, 16h
IEC 60068-2-2, Test Be; +50°C, 16 h

grms, 3x 1¥2h
IEC 60068-2-27, Test Ea, Shock; 11 g, 11 ms, 3 x 18 shocks

The three robot arms UR3, URS5 and UR10 including their control boxes and Teach Pendants have been tested
according to the below listed standards. The test results are given in the Force Technology reports listed above. The
tests were carried out as specified and the test criteria for environmental tests were fulfilled in general terms with

IEC 60068-2-64, Test Fh; 5 — 10 Hz: +12 dB/octave, 10-50 Hz 0.00042 g?/Hz, 50 — 100 Hz: -12 dB/octave, 1,66

Hgrsholm, 25 August 2017

Date Assessor

fpderr F—

Andreas Wendelboe Hgjsgaard
M.Sc.Eng.

DELTA - a part of FORCE Technology - Venlighedsvej 4 - 2970 Harsholm - Denmark - Tel. +45 72 19 40 00 - Fax +45 72 19 40 01 - www.detta.dk
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Ceptudukat ucnoitaHuim Ha SMC

Attestation of Conformity
AoC no. 1645

Project / task no. 117-29565

DELTA has performed compliance test on electrical products since 1967. DELTA is an accredited test
house according to EN17025 and participates in the international standardisation organisation
CEN/CENELEC, IEC/CISPR and ETSI. This attestation of conformity with the below mentioned standards
and/or normative documents is based on accredited tests and/or technical assessments carried out at
DELTA - a part of FORCE Technology.

Client

Universal Robots A/S
Energivej 25

5260 Odense

Denmark

Product identification (type(s), serial no(s).)
UR robot generation 5, G5 for models UR3, URS, and UR10

Manufacturer
Universal Robots A/S

Technical report(s)
EMC test of UR robot generation 5, DELTA project no.117-29565-1 DANAK 19/18171

Standards/Normative documents

EMC Directive 2014/30/EU, Article 6

EN 61326-3-1:2008 Industrial locations SIL 2
EN/(IEC) 61000-6-1:2007

EN/(IEC) 61000-6-2:2005

EN/(IEC) 61000-6-3:2007+A1

EN/(IEC) 61000-6-4:2007+A1

EN/(IEC) 61000-3-2:2014

EN/(IEC) 61000-3-3:2013

The product identified above has been assessed and complies with the specified standards/normative docu-

ments. The attestation does not include any market surveillance. It is the responsibility of the manufacturer
that mass-produced apparatus have the same properties and quality. This attestation does not contain any
statements pertaining to the requirements pursuant to other standards, directives or laws other than the
above mentioned.

Hgrsholm, 15 August 2017

Michael Nielsen
Specialist, Product Compliance

A PART OF

DELTA - a part of
FORCE Technology
Venlighedsvej 4
2970 Harsholm

Denmark

Tel. +4572 19 40 00
Fax +4572 19 40 01
www.delta.dk

VAT No. 55117314

20aoctest-uk-j
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15. MNprMeHnUMbIe CTaHaapThbI UNIVERSAL ROBOTS

15. NpumeHnmble cTaHaapThI

B naHHoM pasgene onucaHbl COOTBETCTBYHOLLME CTaHAAPTbl, UCMOMb30BaHHbIE B NpoLiecce
pa3paboTkun MaHunynsitopa poboTa n 6noka ynpaenenus. Ecnn Homep gupekTtunebl EC ykazaH B
ckobOKax, 3TO 03HAYaeT, YTO CTaHAaPT COrfacoBaH B COOTBETCTBUM C TAKOW AUPEKTUBOMN.

CTaHpapT He sABnseTCcs 3aKoHoAaTeNbHbIM aKTOM — 3TO JOKYMEHT, pa3paboTaHHbIN
3auHTepecoBaHHbIMU NpeacTaBUTENAMMU AaHHOM oTpacnu. OH onpeaenseT CTaHaapTHbIe
TpeboBaHuA K 6e30MacHOCTM U NPOM3BOAUTENBHOCTM AN NPOAYKTa UK rpynnbl NPOAYKTOB.

PacumcprBKa COKan.leHI/IVI, NCNosnb3yeMbIX B JOKYMEHTE!

ISO International Standardization Organization
IEC International Electrotechnical Commission
EN European Norm

TS TexHn4Yeckne xapakTepucTuUKn

TR Technical Report

ANSI American National Standards Institute
RIA Robotic Industries Association

CSA Canadian Standards Association

CooTBETCTBME CNEeayoLWMM CTaHAapTaM rapaHTUPYeTCS TONbKO B Crlydae coboaeHus Bcex
MHCTPYKLMI No cbopke 1 6e30MacHOCTU, @ TakXe YKasaHWUi HacTosLWEro pykoBOACTBA.

ISO 13849-1:2006 [PLd]
ISO 13849-1:2015 [PLd]

ISO 13849-2:2012

EN ISO 13849-1:2008 (E) [PLd - 2006/42/EC]
EN ISO 13849-2:2012 (E) (2006/42/EC)

Safety of machinery - Safety-related parts of control systems
Part 1: General principles for design
Part 2: Validation

B cooTtBeTCTBMM C TpEOGOBAHUAMM AaHHbLIX CTAHAAPTOB, CUCTEMA YNpaBrneHns 6e30MacHOCTbI0
pa3paboTaHa B kKayecTBe YpoBHS nponssoauTensHoctu d (PLd).

ISO 13850:2006 [ocTaHOB KaTeropuu 1]

ISO 13850:2015 [ocTaHOB KaTeropuu 1]

EN ISO 13850:2008 (E) [ocTaHoB KaTeropuu 1 — 2006/42/EC]
EN ISO 13850:2015 [ocTaHOB KaTteropuu 1 — 2006/42/EC]

Safety of machinery - Emergency stop - Principles for design
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UNIVERSAL ROBOTS 15. MNpuMeHUMble CTaHAapTbl

B cooTtBeTCcTBMM C TpEBOBaHMAMM AA@HHOIO CTaHAapTa PyHKUMA aBapMHOro OCTaHOBA
pa3paboTaHa B KayecTBe ocTaHoBa kateropun 1. OctaHoB kateropumn 1 npeacrasnaeT cobon
KOHTPOSIMPYEMbIN OCTAHOB, KOTOPLIN OCYLLECTBSETCH C MOMOLLLIO MUTaHWS aneKTpoasuraTenen
Ona 0CcTaHOBa C NOCreAyLWUM OTKIIYEeHEM NUTaHNSA Nocre OCcTaHoBa.

ISO 12100:2010
EN ISO 12100:2010 (E) [2006/42/EC]

Safety of machinery - General principles for design - Risk assessment and risk reduction

OueHka po6oToB UR npousseaeHa B COOTBETCTBUN C MPUHLIMMNAMU @HHOTO CTaHaapTa.

ISO 10218-1:2011
EN ISO 10218-1:2011(E) [2006/42/EC]

Robots and robotic devices - Safety requirements for industrial robots
Part 1: Robots

[aHHbIN cTanaapT NpeaHa3HayeH asnsi U3rotoBuTensi poboToB, He cbopLumka. BTopas yacTtb
(ISO 10218-2) npepHa3HayeHa Ans cOopLUMKOB pO60OTOB, NOCKOSbKY B HEW COAEPXMUTCS
nHdpopmauma 06 ycTaHOBKe 1 pa3paboTke peLleHnin Ana npumeHeHus poboTa.

ANSI/RIA R15.06-2012

Industrial Robots and Robot Systems - Safety Requirements

[aHHbIN amepurKaHCKuin cTaHpapT npeactasnsaet cobon ctanpgaptol ISO ISO 10218-1 n ISO 10218-
2, 06beAMHEHHbIE B OAMH LOKYMEHT. A3bIK UBMEHEH C BPUTAHCKOr0 aHrIMNCKOro Ha
aMepuKaHCKMIN aHIIMNCKUI, OAHAKO COAEPXUMOE LOKYMEHTA COXPaAHEHO.

Btopas yactb (ISO 10218-2) paHHOro ctaHgapTa npeaHa3sHayveHa Ans coopLiMKOB CUCTEMDI
po6oTa, a He anga Universal Robots.

CAN/CSA-Z434-14

Industrial Robots and Robot Systems - General Safety Requirements

[aHHbIN KaHagCcKun cTaHpapT npeactaensaet cobon ctanpgaptol ISO ISO 10218-1 (cm. Bbiwwe) 1 -2,
ob6beanHeHHble B 0anH AoKyMeHT. CSA nobasun AononHuTenNbHble TpeboBaHMA K NoNb30BaTeNio
poboTOoTEXHMYECKON cUCTEMbI. HEKOTOpbIE U3 AaHHbIX TpeboBaHM [ONXHbI OblTb aApecoBaHbI
cbopwmkam poboTos.

Btopas yactb (ISO 10218-2) paHHOro ctangapTa npeaHa3sHayeHa Ans coopLMKOB CUCTEMDI
poboTa, a He anda Universal Robots.
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15. MNprMeHnUMbIe CTaHaapThbI UNIVERSAL ROBOTS

IEC 61000-6-2:2005

IEC 61000-6-4/A1:2010

EN 61000-6-2:2005 [2004/108/EC]

EN 61000-6-4/A1:2011 [2004/108/EC]

AnekTpomarHuTHas coemectumocts (EMC)
Part 6-2: Generic standards - Immunity for industrial environments
Part 6-4: Generic standards - Emission standard for industrial environments

[aHHble cTaHaapTbl cogepXxaTt TpeboBaHUS K 3N1eKTPUYECKUM U 3NeKTPOMarHUTHbIM NMoMeXam.
CooTBeTcTBME TPebOBaHMSAM AaHHbIX CTAaHAAPTOB rapaHTUMpyeT a3 deKkTUBHY0 paboTy po6oToB
UR B NpOMBILLNEHHbIX Cpeflax 1 OTCYTCTBUE CO34aHNs MOMEX APYromMy 060pyaoBaHMUIO.

IEC 61326-3-1:2008
EN 61326-3-1:2008

Electrical equipment for measurement, control and laboratory use - EMC requirements

Part 3-1: Immunity requirements for safety-related systems and for equipment intended to perform
safety-related functions (functional safety) - General industrial applications

[laHHbIN cTaHOapT COAEPXUT paclunpeHHble TpeboBaHua kK ob6ecneyveHnio AMC ansa pyHKLMN
6e3onacHocTu. CooTBeTCTBMNE TPEOOBAHNAM AaHHbIX CTAHAAPTOB rapaHTupyeT 6e30nacHOCTb
pob6oTtoB UR, naxe ecnu gpyroe obopyaoBaHue npesbillaeT npeaenst OMC, 3agaHHble B
ctangapTtax I[EC 61000.

IEC 61131-2:2007 (E)
EN 61131-2:2007 [2004/108/EC]

Programmable controllers
Part 2: Equipment requirements and tests

O6bI4HbIe 1 6e3onacHble Bxoabl/Bbixoabl 24 B paszpaboTaHbl B COOTBETCTBUM C TpeboBaHMAMYN
AaHHOro CTaHAapTa C Lenbtlo obecnevyeHnss HagexHoro obmMeHa AaHHbIM C ApYrMMK cUcTeMamm
nnK.

ISO 14118:2000 (E)
EN 1037/A1:2008 [2006/42/EC]

Safety of machinery - Prevention of unexpected start-up

ﬂ,aHHbIe CTaHOapTbl BECbMa CXOXU Mexay cobon. OHun onpeaendarT npuHUuUnbI 6e3onacHocTK anis
n3doexaHus HEeOXNOaHHOro 3anyckKa B pe3ylibTaTte HenpeaHamMmepeHHOro BKo4eHnd nmtaHna Bo
BpeEMA 06CJ'Iy)KI/IBaHI/IFI UInn pemMoHTa, pe3yJyibTaTOM KOTOPOro ABJIAETCA HernpeaHaMmepeHHad
noaadya KomMaHzA 3anycka.
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IEC 60947-5-5/A1:2005
EN 60947-5-5/A11:2013 [2006/42/EC]

Low-voltage switchgear and controlgear

Part 5-5: Control circuit devices and switching elements - Electrical emergency stop device with
mechanical latching function

[lencTBre HeNOCPEeACTBEHHOMO OTKPbLITUA U MEXaHN3M 6e30nacHOn 65T0KMPOBKM KHOMKK
aBapuIHOro 0OCTaHOBAa COOTBETCTBYIOT TpebOBaHMAM JAHHOro CTaHAapTa.

IEC 60529:2013
EN 60529/A2:2013

Degrees of protection provided by enclosures (IP Code)

B naHHOM cTaHaapTe cogepXxaTtcs TpeboBaHus K Kiaccy 3aluTbl Kopryca ans 3awmTbl OT
nonagaHusa Boabl 1 Nbinu. Po6oTtbl UR paspaboTaHbl ¥ UMET NPUCBOEHHYH Knaccudukaumio
CTeneHu 3alnTbl B COOTBETCTBUN C AAHHBbIM CTaHAApPTOM, CM. Tabnnyky Ha poboTe.

IEC 60320-1/A1:2007

IEC 60320-1:2015

EN 60320-1/A1:2007 [2006/95/EC]
EN 60320-1:2015

Appliance couplers for household and similar general purposes
Part 1: General requirements

CwunoBoi kabenb COOTBETCTBYET JAHHOMY CTaHAApPTY.

ISO 9409-1:2004 [Tun 50-4-M6]

Manipulating industrial robots - Mechanical interfaces
Part 1: Plates

dnaHew 4na nogcoeanHeHnsa MHCTpymeHta pobotoB UR cooTtBeTcTByeT TUny 50-4-M6 gaHHoro
cTaHpapTa. KOHCTpYyKUuMst MHCTPYMEHTOB poboTa Takxe A0MXHa COOTBETCTBOBATb AAHHOMY
cTaHgapTy anga obecnevyeHms KOPPEKTHON YCTAHOBKMU.

ISO 13732-1:2006
EN ISO 13732-1:2008 [2006/42/EC]

Ergonomics of the thermal environment - Methods for the assessment of human responses to
contact with surfaces

Part 1: Hot surfaces
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I
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KoHcTpykumsa UR no3BonsieT orpaHnynBaTh TeMnepaTtypy NOBEPXHOCTM 3PrOHOMUYHBIM
[AVana3oHOM 3Ha4YeHUI, yKa3aHHOM B IaHHOM CTaHaapTe.

IEC 61140/A1:2004
EN 61140/A1:2006 [2006/95/EC]

Protection against electric shock - Common aspects for installation and equipment

KoHcTpykums po6otoB UR cooTBeTCcTBYET TpeboBaHNAM AaHHOro cTaHaapTa u obecneynsaeT
3alUMTY OT NopaxeHUs ANIeKTPUYECKUM TOKOM. [NoakntoueHne K 3aLUTHOMY 3a3eMIIEHUIO
ABnsAeTca 06a3aTeNibHbIM B COOTBETCTBUU CO cneayowmm: YacTs | PykoBoacTBo No ycTaHoBKe
o60opynoBaHMsa Ha cTpaHuue 5.

IEC 60068-2-1:2007
IEC 60068-2-2:2007
IEC 60068-2-27:2008
IEC 60068-2-64:2008
EN 60068-2-1:2007
EN 60068-2-2:2007
EN 60068-2-27:2009
EN 60068-2-64:2008

Environmental testing

Part 2-1: Tests - Test A: Cold

Part 2-2: Tests - Test B: Dry heat

Part 2-27: Tests - Test Ea and guidance: Shock

Part 2-64: Tests - Test Fh: Vibration, broadband random and guidance

cnbitaHns pO60TOB UR BbINOMHEHbI B COOTBETCTBUMN C METOAAMU UCTbITAHUN, YKa3aHHbIMU B
AaHHbIX CTaHOapTax.

IEC 61784-3:2010
EN 61784-3:2010 [SIL 2]

Industrial communication networks - Profiles
Part 3: Functional safety fieldbuses - General rules and profile definitions

B paHHbIX cTaHOgapTax cogepxatcsa TpeboBaHms K 6e30nacHbIM WHaAM 06MeHa AlaHHbIMMU.

IEC 61784-3:2010
EN 61784-3:2010 [SIL 2]

Safety of machinery - Electrical equipment of machines
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Part 1: General requirements

rlpVIMeHeHbI obume NnpunHUUNbI AaHHbIX CTaHOapPTOB.

IEC 60664-1:2007
IEC 60664-5:2007
EN 60664-1:2007 [2006/95/EC]
EN 60664-5:2007

Insulation coordination for equipment within low-voltage systems
Part 1: Principles, requirements and tests

Part 5: Comprehensive method for determining clearances and creepage distances equal to or less
than 2 mm

OnekTpnyeckoe obopyaoBaHue po6oToB UR pa3paboTaHo B COOTBETCTBMM C JAHHbIM CTaHAAPTOM.

EUROMAP 67:2015, V1.11

Electrical Interface between Injection Molding Machine and Handling Device / Robot

Po6oTbl 060pyaoBaHbl 6110KkOM AN NOAKIYEHNS AONONHUTENbHBIX YCTpocTB E67 ans o6meHa
OaHHBIMU C NMUTENHBIMW MaLLMHaMN, COOTBETCTBYOLWMMM TpeboBaHUAM AaHHOrO CTaHaapTa.
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UNIVERSAL ROBOTS

16. TexHnyeckue xapakTepucTukm

16. TexHn4yeckne xapakTepucTmnku

Twun poboTta

Bec

MakcumanbHasi nonesHasi Harpyska
OxBat

[dnana3oHbl couneHeHumn

Speed

System Update Frequency
TOYHOCTb CUITOMOMEHTHOIO AaTynKa
CT1abunbHOCTb NO3ULIMOHMPOBAHUSA

Mnowaapb y oCHOoBaHUA

CTteneHun ceoboapl

Pa3mep 6noka ynpasnexus (LU x B x ')

MopTbl BBOAA-BbIBOAA G/10Ka ynpaBneHus

MopTbl BBOAA-BLIBOAA NHCTPYMEHTA

Ceasb MHCTPYMEHTAa
Beoa/BbiBOA NUTAHNA MHCTPYMEHTa

Beoga/BbiBOA NUTaHUSA

OOMeH AaHHbIMU

MporpammupoBaHue

lymHocTb
Knaccugukauusa cteneHn 3awwmTsl
Knaccundpukaumsa ana YNCTbiX KOMHAT

MakcumanbHas cpefHsisi MOLLHOCTb

OHepronoTpebnexue

UR10e
33,3 kr/ 73,5 cdyHTa

10 kr/22 dpyHtannn 12,5kr/ 27,5 cpyHta
(4. MexaHn4yeckumn nHtepdenc Ha ctpaHuue 25)

1300 mm / 51,2 nronma
+360° onsa Bcex counieHeHumn

OcHoBaHwue 1 NnevyeBoe CoUNeHEHNE: MaKCUMyM
120 °/s. Bce gpyrne CoYneHeHnsi: MakCMMyMm
180 °/s.Tool: Approx. 1M/./Approx. 39,4 Aoiva;

500 Hz
55N

£ 0,05 mm/ £ 0,0019 gronma (1,9 muna) cornacHo
ISO 9283

2190 mm / 7,5 pronma

6 BpalLaloLWMXCs COYNEHEHNN

460 mm x 449 mm x 254 mm/18.2inx 17.6in x 10in

16 undppoBbIx BXxOAOB, 16 LM pPOBLIX BEIXOA0B, 2
aHanoroBbiX BXoAa, 2 aHanorosbIX BbIXoAa

2 undpoBbIX BX0AA, 2 UN(pOoBLIX BbIXxoaa, 2
aHanoroBbIX BXoAa

RS
12 B/24 B; 2 A (aBa KoHTakTa), 1 A (OAMH KOHTaKT)
24V 2 A'in Control Box

TCP/IP 1000 Mbit: IEEE 802.3ab, 1000BASE-T
Ethernet socket, MODBUS TCP & EtherNet/IP
Adapter, Profinet

PolyScope graphical user interface on 12"
touchscreen

ManunynaTtop: meHee 65 obA. brnok ynpaBneHus:
meHee 50 nBA

IP54

MaHnunynsTtop pobota: knacc 5 ISO. bnok
ynpasneHus: knacc 6 1ISO

615 BT
Approx. 350 W using a typical program

UR10e
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16. TexHnyeckme xapakTepUCTUKM

UNIVERSAL ROBOTS

HoMuHanbHbIN TOK KOPOTKOro
3ambikaHus (SCCR)

CoBmecTHas paboTta
MaTtepwnansol
Temnepatypa

MCTOYHMK NnTaHuA

TP Cable: Teach Pendant to Control Box

Kabenb poboTa: oT MmaHunynatopa kK
6noKy ynpaeneHus (BapvaHTbl)

200A

17 advanced safety functions. In compliance with: EN
ISO 13849-1, PLd, Cat.3 and EN ISO 10218-1

AntomunHnin, PC/ASA-nnacTtuk

Po6oT moxeT paboTaTb Npu Auana3oHe TemnepaTyp
okpyxatoien cpeabl 0-50 °C

100-240 B nepem. Toka, ,47-440 'y

4.5m/177in

CranpapTtHbin (PVC), 6 m (236 gronmos) x 13,4 Mm
CranpaptHbin (PVC), 12 m (472,4 provima) x 13,4 mm
Bbicokown rubkocTtu (MY), 6 m (236 atorimoB) x 12,1 Mm
Bbicokon rubkoctu (1Y), 12 m (472,4 prorima) x

12,1 Mmm

PyKOBOﬂ,CTBO nofib3oBaTtend

101 UR10e

ABTopckoe npaBo ©2009-2022 - Universal Robots A/S. Bce npaBa 3aluyLLeHbI.



AsTopckoe npaBo ©2009-2022 - Universal Robots A/S. Bce npaBa 3awwuLLeHbI.

UNIVERSAL ROBOTS 17. Tabnuubl GyHKUMi 6e30MacHOCTK

17. Tabnuupbl dyHKLUKN 6e30nacHOCTH
17.1. Table 1

BEPCUN MOXHO HanTu 3aeck: hitps://www.universal-robots.com/suppori.

NMPUMEYAHUE
MpuBeneHHble B 3TOW rnaee Tabnuubl hyHKUM 6e3onacHoCcTv ynpoLeHsbl. [NonHble

Universal Robots e-Series Safety Functions and Safety I/O are PLd, Category 3 (ISO 13849-1), with
certification by TUV NORD (certificate # 44 207 14097610).

For Safety Function (SF) Descriptions see:3. ®yHkuun n nHtepdencel 6e30NacHOCTN Ha CTpaHuLEe
17 . For safety I/O the resulting safety function including the external device, or equipment, is
determined by the overall architecture and the sum of all PFHds, including the UR robot safety
function PFHd. All safety functions are individual safety functions.

BHUMAHUE

If any safety function limit is exceeded, or a fault is detected in a safety function or
safety-related part of the control system, the result is a Category 0 stop (immediate
removal of power) according to IEC 60204-1.

SF# and Tole
Safety Description What happens? PFHd Affects
/ rance
Function
SF1 Pressing the Estop PB on Category 1 stop - 1.30E- | Robot
1,2,3,4 the pendant or the External (IEC 60204-1) 07 including
Emergency | Estop (if using the Estop robot tool
Stop Safety Input) results in a Cat I/O

(according to | 1 stop with power removed
ISO 13850) | from the robot actuators and
the tool /0. Command1 all
joints to stop and upon all
joints coming to a monitored
standstill state, power is
removed. See Stop Time
and Stop Distance Safety
Functions. ONLY USE FOR
EMERGENCY
PURPOSES, not
safeguarding.
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SF# and

SE WY Description What happens? HOIe PFHd Affects
Function
SF2 This safety function is Category 2 stop - 1.20E- | Robot
Safeguard | initiated by an external (IEC 60204-1) 07
Stop4 protective device using SS2 stop (as
(Protective | safety inputs that initiate a described in IEC
Stop Cat 2 stop3. The tool I/O are 61800-5-2)
according to | unaffected by the safeguard
ISO 10218- | stop. Various configurations
1) are provided. If an enabling
device is connected, it's
possible to configure the
safeguard stop to function in
automatic mode ONLY. See
the Stop Time and Stop
Distance Safety Functions4
. For the functional safety of
the complete integrated
safety function, add the
PFHd of the external
protective device to the
PFHd of the Safeguard
Stop.
SF3 Sets upper and lower limits Will not allow 5° 1.20E- | Joint
Joint Position | for the allowed joint motion to exceed 07 (each)
Limit (soft | positions. Stopping time and | any limit settings.
axis limiting) | distance is not a considered Speed could be
as the limit(s) will not be reduced so
violated. Each joint can motion will not
have its own limits. Directly | exceed any limit.
limits the set of allowed joint | A protective stop
positions that the joints can | will be initiated to
move within. Itis setin the prevent
safety part of the User exceeding any
Interface. It is a means of limit.
safety-rated soft axis
limiting and space limiting,
according to ISO 10218-
1:2011, 5.12.3.
PykoBogacTBO nonb3osartens 103 UR10e
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17. Tabnuubl pyHKUMA 6e30MacHOCTK

SF# and

Safety
Function

SF4
Joint Speed
Limit

Description

Sets an upper limit for the
joint speed. Each joint can
have its own limit. This
safety function has the most
influence on energy transfer
upon contact (clamping or
transient). Directly limits the
set of allowed joint speeds
which the joints are allowed
to perform. Itis set in the
safety setup part of the User
Interface. Used to limit fast
joint movements, e.g. risks
related to singularities.

Tole-

What happens? PFHd Affects
rance
Will not allow 1.15°/s  1.20E- | Joint
motion to exceed 07 (each)
any limit settings.
Speed could be
reduced so

motion will not
exceed any limit.
A protective stop
will be initiated to
prevent
exceeding any
limit.

Joint Torque
Limit

Exceeding the internal joint
torque limit (each joint)
results in a Cat 0 stop3. This
is shown as SF #5 in the
Generation 3 (CB3) UR
robots. This is not
accessible to the user; itis a
factory setting. Itis NOT
shown as a safety function
because there are no user
settings and no user
configuration possibilities.

UR10e
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SF# and
SE WY Description
Function
SF5 Monitors the TCP Pose
Called (position and orientation)
various and will prevent exceeding a
names: Pose | safety plane or TCP Pose
Limit, Tool | Limit. Multiple pose limits
Limit, are possible (tool flange,
Orientation | elbow, and up to 2
Limit, Safety | configurable tool offset
Planes, points with a radius)
Safety Orientation restricted by the
Boundaries | deviation from the feature Z
direction of the tool flange
OR the TCP. This safety
function consists of two
parts. One is the safety
planes for limiting the
possible TCP positions. The
second is the TCP
orientation limit, which is
entered as an allowed
direction and a tolerance.
This provides TCP and wrist
inclusion/ exclusion zones
due to the safety planes.
SF6 Monitors the TCP and elbow
Speed Limit | speed to prevent exceeding
TCP & Elbow | a speed limit.

What happens?

Will not allow
motion to exceed
any limit settings.
Speed or torques
could be reduced
so motion will not
exceed any limit.
A protective stop
will be initiated to

prevent
exceeding any
limit. Will not allow
motion to exceed
any limit settings.

Tole-

rance

3° 1.20E- | TCP

40 mm | 07 Tool
flange
Elbow

50 1.20E- | TCP

mm/s | 07

PYKOBO,U.CTBO nonb3oBaTtend
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17. Tabnuubl pyHKUMA 6e30MacHOCTK

SF# and

SE WY
Function

SF7
Force Limit
(TCP)

Description

The Force Limit is the force
exerted by the robot at the
TCP (tool center point) and
“elbow”. The safety function
continuously calculates the
torques allowed for each
joint to stay within the
defined force limit for both
the TCP & the elbow. The
joints control their torque
output to stay within the
allowed torque range. This
means that the forces at the
TCP or elbow will stay within
the defined force limit.
When a monitored stop is
initiated by the Force Limit
SF, the robot will stop, then
“back-off” to a position
where the force limit was not
exceeded. Then it will stop
again.

SF8
Momentum
Limit

The momentum limit is very
useful for limiting transient
impacts. The Momentum
Limit affects the entire robot.

What happens?

Will not allow
motion to exceed
any limit settings.
Speed or torques
could be reduced
so motion will not
exceed any limit.
A protective stop
will be initiated to

prevent
exceeding any
limit. Will not allow
motion to exceed
any limit settings.

Tole-

25N

PFHd

1.50E-
07

Affects

TCP

3 kg
m/s

1.20E-
07

Robot

SF9
Power Limit

This function monitors the
mechanical work (sum of
joint torques times joint
angular speeds) performed
by the robot, which also
affects the current to the
robot arm as well as the
robot speed. This safety
function dynamically limits
the current/ torque but
maintains the speed.

Dynamic limiting
of the
current/torque

10W

1.50E-
07

Robot

UR10e
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SF10
UR Robot
Estop
Output

SF11
UR Robot
Moving:
Digital
Output

SF12
UR Robot
Not
stopping:
Digital
Output

SF13
UR Robot
Reduced

Mode:

Digital

Output

SF14
UR Robot

Not
Reduced

Mode:

Digital

Output

When configured for Estop output and there is an Estop 4.70E-08
condition (see SF1), the dual outputs are LOW. If there is

no Estop condition, dual outputs are high. Pulses are not

used but are tolerated. For the integrated functional

safety rating with an external Estop device, add the PFHd

of the UR Estop function (SFO or SF1) to the PFHd of the

external logic (if any) and its components (e.g. Estop

pushbutton). For the Estop Output, validation is

performed at the external equipment, as the UR output is

an input to this external equipment.

Whenever the robot is moving (motion underway), the 1.20E-07
dual digital outputs are LOW. Outputs are HIGH when no

movement. The functional safety rating is for what is

within the UR robot. The integrated functional safety

performance requires adding this PFHd to the PFHd of

the external logic (if any) and its components.

When the robot is STOPPING (in process of stoppingor | 1.20E-07
in a stand-still condition) the dual digital outputs are

HIGH. When outputs are LOW, robot is NOT in the

process or stopping and NOT in a stand-still condition.

The functional safety rating is for what is within the UR

robot. The integrated functional safety performance

requires adding this PFHd to the PFHd of the external

logic (if any) and its components.

When the robot is in reduced mode (or reduced mode is 1.20E-07
initiated), the dual digital outputs are LOW. See below.

The functional safety rating is for what is within the UR

robot. The integrated functional safety performance

requires adding this PFHd to the PFHd of the external

logic (if any) and its components.

Whenever the robot is NOT in reduced mode (or the 1.20E-07
reduced mode is not initiated), the dual digital outputs are

LOW. The functional safety rating is for what is within the

UR robot. The integrated functional safety performance

requires adding this PFHd to the PFHd of the external

logic (if any) and its components.

External
connection
to logic
and/or
equipment

External
connection
to logic
and/or
equipment

External
connection
to logic
and/or
equipment

External
connection
to logic &/or
equipment

External
connection
to logic &/or
equipment
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SF# and Tole-
SEW Description What happens? PFHd  Affects
Function SSHES

SF15 Real time monitoring of Will not allow 50ms | 1.20E- | Robot
Stopping | conditions such that the the actual 07
Time Limit | stopping time limit will not be stopping time to

exceeded. Robot speed is exceed the limit
limited to ensure that the stop | setting. Causes
time limit is not exceeded. The decrease in
control SW continuously speed ora
calculates the stopping protective stop
capability of the robot in the so as NOT to
given motion. If the time exceed the limit
needed to stop the robot is at

risk of exceeding the time

limit, the speed of motion is

reduced to ensure the limit is

not exceeded. The safety

function performs the same

calculation of the stopping

time and initiates a cat 0 stop if

they are exceeded.

SF16 Real time monitoring of Willnotallow | 40 mm @ 1.20E- | Robot
Stopping | conditions such that the the actual 07
Distance | stopping distance limit will not = stopping time to

Limit be exceeded. Robot speedis | exceed the limit

limited to ensure that the stop | setting. Causes
distance limit will not be decrease in
exceeded. The control SW speed or a
continuously calculates the protective stop
stopping capability of the robot | so as NOT to
in the given motion. If the exceed the limit
distance needed to stop the
robot is at risk of exceeding
the distance limit, the speed of
motion is reduced to ensure
the limit is not exceeded. The
safety function performs the
same calculation of the
stopping distance and initiates
a cat 0 stop if they are
exceeded.
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SF# and

Safety
Function

SF17
Safe
Home
Position

Description What happens?

The “safe home | 1.7°
output” can only
be activated
when the robot
is in the
configured “safe
home position”

Safety function which monitors
a safety rated output, such
that it ensures that the output
can only be activated when
the robot is in the configured
“safe home position”. A cat0
stop is initiated if the output is
activated when the robot is not
in the configured position.

Affects

1.20E-

External
07 connection
to logic
and/or
equipment

?:Lectt)i,on Description PFHd Affects
Reduced | Reduced Mode can be initiated by a safety plane/ PFHd is Robot
Mode SF | boundary (starts when at 2cm of the plane and reduced either
settings mode settings are achieved within 2cm of the plane) or by | 1.20E-07 or
change use of an input to initiate (will achieve reduced settings 1.50E-07
within 500ms). When the external connections are Low, depending
Reduced Mode is initiated. Reduced Mode means that on the
ALL reduced mode limits are ACTIVE. Reduced mode is | safety
not a safety function, rather it is a state affecting the function
settings of the following safety function limits: joint
position, joint speed, TCP pose limit, TCP speed, TCP
force, momentum, power, stopping time, and stopping
distance.
Safeguard | When configured for Safeguard Reset and the external Input to SF2 | Robot

Reset connections transition from low to high, the safeguard (See SF2)
stop RESETS. Safety input to initiate a reset of safeguard
stop safety function.

3 Position | When the external Enabling Device connections are Low, | Inputto SF2 | Robot
Enabling | a Safeguard Stop (SF2) is initiated. Recommendation: (See SF2

Device Use with a mode switch as a safety input. If a mode safeguard

INPUT switch is not used and connected to the safety inputs, stop)
then the robot mode will be determined by the User
Interface. If the User Interface is in:

* “run mode”, the enabling device will not be active.
* “programming mode”, the enabling device will be
active. It is possible to use password protection for
changing the mode by the User Interface.
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Safety

‘ Description

Function P
Mode When the external connections are Low, Operation Mode
switch (running/ automatic operation in automatic mode) is in

INPUT effect. When High, mode is programming/ teach.
Recommendation: Use with a 3-position enabling device.
When in teach/program, initially the TCP speed will be
limited to 250mm/s. The speed can manually be
increased by using the pendant user interface “speed-
slider”, but upon activation of the enabling device, the
speed limitation will reset to 250mm/s.

PFHd Affects

Input to SF2 | Robot
(See SF2
safeguard
stop)

17.2. Table 2

UR e-Series robots comply with ISO 10218-1:2011 and the applicable portions of ISO/TS 15066. It
is important to note that most of ISO/TS 15066 is directed towards the integrator and not the robot
manufacturer. ISO 10218-1:2011, clause 5.10 collaborative operation details 4 collaborative
operation techniques as explained below. It is very important to understand that collaborative
operation is of the APPLICATION when in AUTOMATIC mode.

# 1SO 10218-1

Technique

Explanation

UR e-Series

1 Collaborative | Safety-rated | Stop condition where positionis | UR robots’ safeguard
Operation 2011 | monitored held at a standstill and is stop is a safety-rated
edition, clause | stop monitored as a safety function. monitored stop, See
5.10.2 Category 2 stop is permitted to SF2onpage 1. ltis

auto reset. In the case of likely, in the future, that
resetting and restarting “safety-rated monitored
operation after a safety -rated stop” will not be called a
monitored stop, see ISO 10218- | form of collaborative
2 and ISO/TS 15066 as operation.
resumption shall not cause
hazardous conditions.
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# 1SO10218-1 Technique Explanation UR e-Series
2 | Collaborative Hand-guiding | This is essentially individual and | UR robots do not
Operation 2011 direct personal control while the | provide hand-guiding
edition, clause robot is in automatic mode. Hand | for collaborative
5.10.3 guiding equipment shall be operation. Hand-guided
located close to the end-effector | teach (free drive) is
and shall have: provided with UR robots

but this is for
programming in manual
mode and not for
collaborative operation
in automatic mode.

* an Emergency Stop
pushbutton

* a 3-position enabling
device

* a safety-rated monitored
stop function

* asettable safety-rated
monitored speed function
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3 Collaborative

Operation 2011
edition, clause
5.10.4

Speed and
separation
monitoring
(SSM) safety
functions

SSM is the robot maintaining a
separation distance from any
operator (human). This is done
by monitoring of the distance
between the robot system and
intrusions to ensure that the
MINIMUM PROTECTIVE
DISTANCE is assured. Usually,
this is accomplished using
Sensitive Protective Equipment
(SPE), where typically a safety
laser scanner detects intrusion
(s) towards the robot system.
This SPE causes:

1. dynamic changing of the
parameters for the limiting
safety functions; or

2. a safety-rated monitored
stop condition.

Upon detection of the intrusion
exiting the protective device’s
detection zone, the robot is
permitted to:

1. resume the “higher”
normal safety function
limits in the case of 1)
above

2. resume operation in the
case of 2) above

In the case of 2) 2), restarting
operation after a safety -rated
monitored stop, see ISO 10218-
2 and ISO/TS 15066 for
requirements.

To facilitate SSM, UR
robots have the
capability of switching
between two sets of
parameters for safety
functions with
configurable limits
(normal and reduced).
See Reduced Mode on
page 4. Normal
operation can be when
no intrusion is detected.
It can also be caused by
safety planes/ safety
boundaries. Multiple
safety zones can be
readily used with UR
robots. For example,
one safety zone can be
used for “reduced
settings” and another
zone boundary is used
as a safeguard stop
input to the UR robot.
Reduced limits can also
include a reduced
setting for the stop time
and stop distance limits
- to reduce the work
area and floorspace.

UR10e
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4 | Collaborative Power and How to accomplish PFL is leftto | UR robots are power
Operation 2011 | force limiting | the robot manufacturer. The and force limiting robots
edition, clause | (PFL) by robot design and/or safety specifically designed to
5.10.5 inherent functions will limit the energy enable collaborative

design or transfer from the robot to a applications where the

control person. If any parameter limitis | robot could contact a
exceeded, a protective stop person and cause no
happens. PFL applications injury. UR robots have

require considering the ROBOT | safety functions that
APPLICATION (including the can be used to limit

end-effector and workpiece(s), motion, speed,

so that any contact will not cause | momentum, force,
injury. The study performed power and more of the
evaluated pressures to the robot. These safety

ONSET of pain, not injury. See functions are used in

Annex A. See ISO/TR 20218-1 the robot application to

End-effectors. thereby lessen
pressures and forces
caused by the end-
effector and workpiece

(s)-

PykoBopacTBo nonb3oBaterns 113 UR10e

ABTopckoe npaBo ©2009-2022 - Universal Robots A/S. Bce npaBa 3aluyLLeHbI.



AsTopckoe npaBo ©2009-2022 - Universal Robots A/S. Bce npaBa 3awwuLLeHbI.

I
UNIVERSAL ROBOTS

17. Tabnuubl pyHKumin 6esonacHocTn

UR10e

114

PyKOBOﬂ,CTBO nosb3oBaTtena



Yacthb || PykoBopgcteo PolyScope

UNIVERSAL ROBOTS

YacTsb Il

PykoBoacTteo PolyScope
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18. BBepeHue

B aToW1 rnaBe npeacraBneHa ocHoBHas MHdopmaums, Heobxoanmasi, 4Tobbl Ha4aTb NONb30BaTLCSA
po6oTom Universal Robots.

NMPUMEYAHUE

Mepepn nepBbIM 3anyckoM poboTa yNofTHOMOYEHHbIN coopLumk poboTta Universal
Robots 0693aH:

1. MNpounTtaTb HpOpMaLMO 0 6€30MacHOCTU, MPUBEAEHHYIO B pa3aerne
PykoBoacTBO No ycTaHOBKe 060pya0BaHUS.

2. 3apaTb NnapameTpbl KOHGUrypaumm 6e3o0nacHOCTH, ONpeaeneHHble Ha
OCHOBaHMM OLEHKN PUCKOB (CM. pa3sgen 22. KoHdurypaums
6e3onacHocTu Ha cTpaHuue 141).

18.1. ba3oBble 3HaHMA 0 MaHunynaTope poboTta

ManunynsTtop po6oTta Universal Robot coctonT na Tpy6ok n couneHeHnunin. [na KoopAavHaumm
OBVXEHNSs1 3TUX COYNEeHeHnn n nepemMelleHns pobota ncnonbdyetcsa PolyScope. MHCTpymMeHTbI
KpensiTcsi K KOHUY MaHunynstopa pob6oTa unu dnaduy ana noacoeamHeHnss UHCTPYMEHTA .
MHCTpPYMEHT NO3NLMOHNPYETCA NEpPEMELLEHNEM MaHUNYyNsiTopa poboTa. IHCTpYMEHT Henb3s
pacnonoXuTb HENOCPEACTBEHHO HAA, UKW MO OCHOBaHWEM.

* OCHOBaHMe — 3TO MecTo, Ha KOTOpoe yCTaHaBnMBaeTcsi poborT.
* Mne4yo 1 NOKOTb BbIMOMHST ABUXEHMSA GONbLIOA aMNNTYAbI.
* 3ansacTtbe 11 3anacTbe 2: BbINOMHST ABMXEHWS ManNon aMnnuTyapl.

* Ha 3anactbe 3 MHCTpPYMEHT KpenuTcs K hraHuy /st NoAcoeauHeHNs MHCTPYMEeHTa.

18.2. ba3oBble 3HaHuUs 0 PolyScope

PolyScope npeactaensaet cobon rpacudeckun nitepdenc nonb3oatens (GUI) Ha nogBecHOM
nynbTe 06y4YeHus, N03BONALMIA YNPaBAsATb MAHUMYNATOPOM poboTa C CEHCOPHOro 3KpaHa.
Mporpammbl ona poboTa co3aatoTcsa, 3arpyXatoTcsi U BbINONHATCS B UHTEpdence PolyScope.
NHTepdelic PolyScope pasgeneH Ha 4acTu, Kak NoKa3aHo Ha CneayoLLLeM PUCYHKE:

* A- BerHVIVI KOJIOHTUTYJ1 CO 3Ha4YKaMu 1 BkKnaakamMu, oTkpbiBalOLLUMN MHTEPAKTUBHbIE
OKHa.

* B — HUXHUIA KOJIOHTUTYN C KHONKaMu anda ynpasneHua 3arpy>xXeHHbIMun nporpammamMu.

* C — OKHO C nonsiMu 1 pyHKUMAMU ANst aAMUHUCTPUPOBAHMSA U KOHTPONA AencTeusa poboTa.
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18.2.1. CeHCOpHbIN 9KpaH

CeHCOpHbIN 3KpaH NoABECHOrO NyfibTa 06y4YeHUss ONTUMU3NPOBAH A1 UCNONb30BaHNUS B
MPOMBILLNEHHbIX YCNoBUAX. YyBCTBUTENBHOCTL CEHCOPHOI0 3KpaHa NoABECHOro NynbTa 0byyeHns
(B 0TNMUME OT BBLITOBON IMEKTPOHMKM) Boflee yCTonumnBa B OTHOLLEHUN TaKNX hakTOpPOB
OKpyXatoLLen cpeapl, Kak:

* Kannu Bogbl 1 (MNn) oxnaxnaroLen XnaKkocTu,
* paamMoBOSTHOBOE U3NyYEHNE,

* [Apyrve HaBefeHHble WyMbl B paboyen cpee.

YyBCTBUTENBHOCTb CEHCOPHOMO 3KpaHa HaCTpoeHa Tak, YTo6bl n3bexaTb OWNBOYHbIX HaxaTui B
nHtepdence PolyScope n npeaoTBpatuTe HEHAMEPEHHOE NepemMelLeHne poboTa.

Mcnonb3oBaHne CEHCOPHOro 3KpaHa

[enatb BbIOOp Ha 3KpaHe pekoMeHAYyeTCs KOHYMKOM nanbLa.
B pykoBoACTBE Mbl Ha3bIBaEM 3TO AENCTBUE «HAXaTUEMY.

I'Ipm XenaHun anAa Bbl60pa ANIEMEHTOB Ha 3KpaHe MOXHO KyrnnTb CTUNYC.

B cnepytowiem pasaene nepeyncneHbl U onucaHbl 3HaYKK, BKIaaKy 1 KHOMKK B UHTEpdence
PolyScope.
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18.2.2. 3Ha4Kkn 1 BKNagKn BEPXHEro KONMOHTUTYNA

BbINOMHWUTbL — 3TO NPOCTOI cnocob ynpasneHns po6oTOM C NOMOLLbIO NpeABapUTENbHO
3anuncaHHbIX NPorpamMm.

MporpamMma co3gaet u (Unu) n3MeHsAET NporpaMmmbl poboTa.

8 YcTaHOBKa KOHUIYpUpYyeT HAacTPOKK MaHunynsTopa poboTa 1 BHeLIHero o6opyA0BaHus,
Hanpumep, NX MOHTax 1 6€30MacHOCTb.

MepemecTUTb KOHTpONMpYyeET U (UnKn) perynupyeT ABUXeHWe poboTa.

=N
B/B KOHTponupyeT 1 3aaeT BXOAHbIE U BbIXOAHbIE CUTHASbI B PEXMME pearibHOro BpEMEHMU,
nocTynatoLme B 6510K ynpaBneHus U U3 Hero.

el KypHas nokasbiBaeT COCTOsHNE poboTa, a Takxe npeaynpexaeHunsa n coobieHunsa ob
owumbkax.

L & H

dafault®

sl MeHeoxep NporpamMm 1 yCTaHOBOK BbibupaeT n otobpaxaeT
aKTUBHYIO MpOrpamMmmy 1 ycTaHoBKy (cMm. 29.4. [Iucnetyep dannos Ha cTpaHuue 288). «MeHeoxep
nporpamMm 1 yCTaHOBOK» BKIltodaeT B cebs NyHKTbI: «[1yTb haninar», «Co3natb», «OTKPbITbY U1
«CoxpaHuTb».

Co3paathb... CO34aeT HOBYHO NMPOrpaMMy UM YCTaHOBKY.
OTKpbITb... OTKpbIBAET NPEABAPUTENILHO COXPAHEHHYHO NMPOrpamMMy U YCTaHOBKY.

CoXpaHUTb... COXpaHAEeT NporpaMMy, yCTaHOBKY Ui o6e 0gHOBPEMEHHO.

M 3Hayok ABTOMATUUYECKM YKa3bIBaeT Ha TO, YTO YCTAHOBEH aBToOMaTu4eckuii pabounii
pexum poboTa. Haxas ctofga, MOXHO NepekntovnMTbCs B PyYHON pabounin pexmnm.

3Hayok Bpyu4Hylo yka3biBaeT Ha TO, UTO YCTAHOBIEH pyYHOW pabounii pexum poboTa.
HaxaB ctoga, MOXHO NepekiounTbCs B aBTOMaTUYECKUIN pabounii pexum.
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3Ha4yKn MECTHOI0 U ANCTaHLMOHHOIO pPeXnMoB OOCTYMHbI, TOJIbKO €CJ11 BKIMKOYEeHO AUNCTaHUMNOHHOE
ynpasJieHune.

3HauyoK MECTHOIO YNpaBfieHUs! YKasbIBaeT Ha TO, YTO PO6OTOM MOXHO yNpaBnsaTh B
MECTHOM pexume. HaxmuTe ero ans nepexofa Ha ANCTaHLMOHHOE ynpaBrieHue.

%l 3HaUYOK AUCTAHLMOHHOIO YrpaBIieHUs yKa3biBaeT Ha TO, YTO pOGOTOM MOXHO YNpaBnaTh B
AMCTaHLMOHHOM pexumMe. Haxmute ero ans nepexoga Ha MecTHOe yrnpasreHue.

CCcCC
KoHTponbHas cyMma nokasbliBaeT akTUBHYH KOHGUrypaLuumo 6e30MacHOCTU.

E MeHio «"ambyprep» oTkpbiBaeT oocTyn K pa3aenam PolyScope «CnpaBkay, «O
nporpamme» n «HacTponkm.

18.2.3. KHOMKN HNXHEro KOJSIOHTUTYNA

E MHULmManmsmpoBaTh aaMUHUCTPUPYeT cocTosiHue poboTa. Ecnn KPACHBIN, HaxmuTe,
yTObbI NepeBecTn poboTa B paboyee cOCTOsIHME.

Mon3yHOK CKOPOCTH B peanbHOM BpeMeHM 0ToGpaxaeT OTHOCUTESIbHYHO
CKOPOCTb ABUXEHMSI MaHunynsaTopa po6oTa C y4eToM HacTpoek 6e30MacHOCTH.

Simulation

Simuaton . KHorka CUMYnSiILMSA No3BonseT BbIGpaTh BbINOSIHEHNE NPOrpaMMbl B
pexvuMe CUMYIALMN UMK C MOMOLLILIO pearnbHoro po6ota. Mpu BbINOSIHEHUM NPOrpaMMbl B peXnme
CUMYIALNN MaHUNYNATOP po60Ta He ABUraeTcs. Cﬂeﬂ,OBaTeﬂbHO, pO6OT HE MOXET NoBpeanTb
cebs unu cocegHee 06opyI0BaHNe B pe3ynbTaTe CTONKHOBEHUA. ECnu Bbl He yBepeHb! B
AEVNCTBUAX MaHuNynaTopa po6oTa, MCNoNb3ynTe Pexnm CUMynaLMmn ans NpoBepKu nporpamm.

PAELLVN PyyHoe ynpaBneHue Ha BbICOKOW CKOPOCTM MO3BOSIAET MaHUMNYATOPY BPeMEHHO
paboTaTb CO CKOPOCTbHO Bbile 250 Mm/c. [laHHan yHKUMS paboTbl NpU HaxXaTumn A0CTYMNHA
TONMbKO B PY4YHOM pexunMe npu CKOHOUrypMpoBaHHOM 3-MO3MLMOHHOM YCTPONCTBE BKIIOYEHUS.

E] BocnpoussecTtu 3anyckaeTt nporpamMmy, 3arpy>xeHHyto Ha po6oTa B JaHHbI MOMEHT.

E Lar nossonsaet OTpa6aTbIBaTb nporpamMmmy nowiaroBo.
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E OCTaHOBUTb OCTaHABNMBAET NPOrpamMmmMy, 3arpy>XeHHyto Ha po6oTa B AaHHbIA MOMEHT.

18.3. YcTaHoBKa

18.3.1. YcTaHoBKa maHunynartopa poboTta n 6noka ynpaBneHus

YT06bI NPUCTYNUTL K MCMoNb30BaHuIo PolyScope, ycTaHOBUTE M BKIIOUYUTE MaHMNynATop poboTta u
6noK ynpaBneHus.

I'Iop,po6Hb|e MHCTPYKLWUKN NO YCTAaHOBKE CM. 3[0€Cb. PyKOBONCTBO I10 yCTaHOBKE
0OOpPynOBaHMA.

1. N3BnekuTe MaHunynaTop po6oTta v 610K ynpaBneHUs 13 yrnakoBKU.
2. YcTtaHoBuTe MaHunynsTop poboTta Ha NpoYHoi 6e3BMOPaALMOHHON NOBEPXHOCTH.

MoBepXHOCTb A0MXHa BbITb CNOCO6HA BblAepXaTb MOMEHT, He MeHee YeMm B 10 pa3
NPEeBbILIAOLLMIA MaKCUMaSbHbIA KPYTALLMA MOMEHT OCHOBaHMS, U BEC, HE MeHee YeM B 5 pa3
NpeBbILLALLIMIA BEC MaHUNynsaTopa poboTa.

3. lNomecTtuTe 6noOK ynpaBneHusa Ha onopy poboTa.
4. TopcoepnmHute kabenb poboTa K MaHUNYNATOPY M 650Ky ynpaBneHus.

5. TMopkntounte 6N0OK yNpaBneHns K ceTeBOMYy LUTEMNCENIO.

BHUMAHUE

OnacHocTb onpokuabiBaHus. Ecnv poboT He 3aKpenneH HageXHo Ha MPOYHON
MOBEPXHOCTU, 3TO MOXET MPUBECTU K €ro NafieHN0 U NPUYNHUTL TPaBMbI.

18.3.2. BKntoyeHune 1 BbikNtoyeHne 6roka ynpasneHuns

Bnok ynpaBneHusa B OCHOBHOM COAEPXMUT (pU3andeckme anekTpnyeckme BBOAbI-BbIBOAbI,
coeaviHALLLIME MaHuNynaTop poboTa, noaBecHO NynbT 00y4YeHus u nepudepuiiHoe
obopynoBaHue. YTobbl 06ecneunTb nogavy NUTaHUs Ha MaHunynaTop poboTta, HeobxoanmMo
BKITHOUNTbL G6J10K yrnpaBneHus.

1. Ha nogBecHom nynbte 06yqu|/|;| HaXMnUTe KHOMKY NUTaHnA U BKINo4YnTe 6nok ynpasieHua.

2. [JoxpuTecb NOsIBNIEHMSA TEKCTA yCTaHOBIEHHOW ONepaLyoHHON CUCTEMbI U KHOMOK.

MoxeT nosiBUTbLCSA 3KpaH «Havano paboTbi» C NpeanoXeHNeM HayaTb NPOrpaMMUpoBaHme
poboTa.
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C yero Bbl XOTUTE Ha4aThk?

(R

3AMYCTUTb NMPOrPAMMY

v

—

BbIMOJIHNTEL NMPOrPAMMWPOBAHIE POBOTA

2

KOH®UIYPUPOBATb YCTAHOBKY POEOTA

D Bosklue He NokaselBaTe 3T0 coobLLeHve

18.4. NHnunanusauua

Mpu NnepBoM 3anycke MOXET NOABUTLCA ANanoroBoe okHO « HeBO3MOXHO NPOAOTXUTLY.
Bbi6epute MepeinTu K aKpaHy UHULMaNU3aLmMm — OTKPOETCH 3KpaH MHULManu3aumm poéora.

B neBou YacTtu HUXHero KOJIOHTUTYNa KHOMKa «V]HVILI,VIGJ'IVIBMpOBaTb» 0To6pa>|<aeT COCTOAHUE
MaHUnynAaTopa p060Ta —cneayroummMmin UBetamu:

* KpacHblit [NMuTaHne BbikntoyeHo. MaHunynstop po6oTa HaXo4MTCA B COCTOSIHMM OCTaHOBaA.

* Xentbiin besgencraue. NMuTaHne MaHNNynaATOpa BKIKOYEHO, HO OH HE FOTOB K paboTe.

* 3eneHbin Hopmaanoe coctodaHue. NutaHue MaHuUnynAaTopa po60Ta BKITHOYEHO U OH FOTOB K

paborte.

Crartyc poboTta

MonesHan Harpyaka

§  AKTMENaZ noMe3Nan Harpyaa

@ 3anvek

PoBot

o 3101t Harpy3KM ye TaHOBK,

AKTWBHEA NonesHas Harpy3ka

MonesHas Harpy3ka

aammse

0,000

o 0 O -iun;.nquna.
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18.4.1. 3anyck maHunynaTopa poboTa

BHUMAHUME

Mepep, 3anyckom MaHUnynaTopa pobota 06s13aTenbHO NPoBEPSNTE KOPPEKTHOCTb
aKTUBHOWN HArpy3ku u ycTaHoBKWU. Ecnu gaHHble napamMeTpbl HEBEPHBI, TO
MaHunynsTop po6oTa n 650K ynpasneHus 6yayT dyHKUMOHNPOBATL HEKOPPEKTHO
1 MOTYT NPeACTaBNATb ONAacHOCTb A1 NoAer unu obopyaoBaHus.

MPEOYNPEXAOEHUE

CnepnuTe 3a TeM, 4To6blI MaHUNYyNATOp poboTa He conpuKkacancs ¢ 06 beKToM
(Hanpumep, CTONOM), NOCKOSbKY CTONKHOBEHME MaHuUnynsTopa poboTa ¢
NpenaTCTBUEM MOXHO NOBPEAUTL peayKTOp COUNEHEHUS.

3anyck pobora:

1.

HaxmuTte kHonky « OK» ¢ 3eneHbiM CBETOANOAHbLIM MHANKATOPOM, YTOObl HaYaTb NpoLEecc
HUUManusauun. LiBet mHaMkaTopa CMEHUTCS Ha XEeNTbIN, YTO YKa3bIBaeT Ha TO, YTO
NUTaHNe BKIHYEHO, @ MaHuNynsaTop poboTta HaxoAUTCs B COCTOAAHUM 6e30encTBuS.

Haxmute kHonKy «3AMYCK»y, 4Tobbl OTNYCTUTL TOPMO3a.
HaxaBs kHonKy «BbIKJT» ¢ KpacHbIM UHAWKATOPOM, OTKIIIOUUTE MaHUMYNATOP poboTa.
Mocne 3anycka PolyScope Heob6xoamMmo oauH pa3 HaxaTtb KHonKy «BKJ» ans BkntoyeHns

nUTaHWa MaHunynaTopa. lNocne 3Toro COCToAHME U3MEHUTCA Ha XENTOE: NMTaHne
BKJIIOYEHO, MaHUMYSSITOP B COCTOsIHMM 6e34encTBuS.

YTo6bl NPUBECTM B AENCTBME MAHUMNYNATOP, HAXOAALWMINCSA B COCTOsSIHUM 6e3aencTBus,
HaxmuTe KHonky «3AMYCK». B gaHHOM TOYKe OCyLLEeCTBNAETCS CpaBHEHNE AaHHbIX
AaTyMKa U HAaCTPOEHHOro MOHTaxa MaHunynaTtopa pobora.

B cnyyae obHapyxeHusi pacxoxaeHus (c oTknoHeHnem 30°), KHOMka CTaHOBUTCSA
HeAoCTynHa 1 nof Hen otobpaxaeTcs cooblueHne 06 olmnbke.

Mponga npoBepkKy MOHTaxa, HaxmuTe KHonky «SAIMNYCK» n otnyctute Topmo3a Bcex
CouneHeHnn — maHunynatop bypeT rotos K paboTe.

3anyck MaHunynaTopa poboTa conpoBOXAAETCA 3BYKOBbIM CUFHASIOM U NIErKUMU ABUXEHUSIMM MO
Mepe OTMYCKaHUsi TOPMO30B COYJIEHEHWN.

18.5. bbICTpbIN 3anyCcK cUCTEMBI

Mepep, ucnonb3oBaHnem PolyScope Heob6xoanmMo nNpaBusibHO YCTaHOBUTb MaHUNyNsiTop poboTa u
6nokK ynpaBneHus.
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1. Ha noaBecHoM nynbTe 06y4YeHUs HaXMnTe KHOMKY aBapUMHOro OCTaHOBA.

2. HanoasecHoMm nynbTe 06y4eHns HAXMUTE KHOMKY NUTaHUs U faiTe CUCTEME BbIMOSTHUTL
3anycK 1 BbIBECTM TEKCT Ha 3KkpaH PolyScope.

3. Ha ceHcopHOM 3kpaHe nosBnsAeTcs BCNIblBaloLLEE OKHO, YKa3biBaloLLee Ha To, YTO CUCTeMa
rotoBa u po6oT TpebyeT MHULUMaNU3aLmm.

4. B nosiBuBLIEMCS ANANoroBoM okHe HaxmuTe [NeperTu K aKpaHy UHULManu3auumn —
OTKpOETCA 3KpaH NHULManmM3aumu.

5. Pas3bnoknpynte KHOMKY aBapuMHOro ocTaHoBa, YTOObl UBMEHUTb COCTOsIHNE poboTa C
BbinonHeH aBapuiiHbii OCTAHOB Ha BbikntoueHune.

6. Bbinaute u3 30HbI gocAaraemocTu (paboyen 3oHbI1) poboTa.

7. B okHe UHnumanuauposaTb pob6oTa Haxmute kHornky BKIT n goxantech nuameHeHums
cocTosiHus poboTa Ha be3pgeicTeue.

8. [lNpoBepbTe Maccy nones3Hon Harpy3ku B pa3aene AKTUBHas Norie3Hasi Harpyska nons
Mone3Has Harpy3ka. B none Po6oT MoXHO NpoBepuTb NpaBuiibHOCTb YCTAHOBOYHOIO
MONMOXEHUS.

9. HaxmwuTte KHOMKYy 3anyCTUTb, 4TOObl pOBOT OTNYCTUA TOPMO3HYIO cuctemy. Po6oT
3aBNOpUpyeT N N30acT CEpUIO LLIENYKOB, YKa3blBas Ha rOTOBHOCTb K MPOrPaMMMpPOBaHNIO.

NMPUMEYAHUE
WHpopmaLmio o nporpaMmmmnpoBaHnm MOXHO NOyyYnTb Ha cTpaHuue Universal
Robots no agpecy www.universal-robots.com/academy/.

18.6. [NlepBada nporpamma

Mporpamma ABNAETCS CMUCKOM KOMaHA, KOTopbin cooblaeT poboTy uto genatb. [na
6onblUMHCTBA 3a4a4 NporpaMMnpoBaHmne BbINOSIHAETCH C MCNOoSIb30BaHMeM Tonbko PolyScope.
O6yunTe maHMnynaTop poboTa NnepemeLLeHNIo C MOMOLLIbIO CepUM KOHTPOSIbHbIX TOYEK, KOTopas
COCTaBnAeT TpaeKTopuIo MaHunynatopa pobora.

McnonbayiTte Bknagky «lMNepemelyeHne» (cM. 26. Bknagka «[epemectutby Ha cTpanuue 271),
4TOObI NEpeMecTUTb MaHMNyNATOp poboTa B HYyXHOE NONoXeHWE, UNn 06y4nTe NONOXEHWIO,
NOTAHYB MaHMNyNATOp poboTa Ha MEeCTO, yaAepXnBas KHOMKY CBOOOAHOro NpMBoAa B BEPXHEN
4acTu NOABECHOrO NynbTa 06yyeHus.

Bbl MOXeTe co3aaTtb nporpammy, kotopas 6yaeT 0TnNpaBnsiTb CUrHanb BBOAA-BbIBOAA Ha Apyrue
MaLLMHbI B ONpeaeneHHblX ToYKax TpaekTopum poboTa, a Takxe BbINOMHATbL Takue KOMaHAbl, Kak
if..then n loop Ha ocHoBe NepeMeHHbIX 1 CUrHanoB BBOAA-BbIBOAA.

[anee npeacraeneHa npocrasa nporpaMmma, Kotopas no3BosiieT MaHunynatopy pobora
nepenBuraTbCa Mexay ABYyMsi KOHTPOSMbHbIM TOYKaMMU.

Co3zpgaHne npocTon NporpaMmmbl
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1.

B BepxHeM KonoHTUTyne nHtepdeinca PolyScope oTkponte meHto MNyTb panna, HaxmuTe
Coszpatb v Bbibepute nyHKT Mporpamma.

B pasnene «OcHOBHOMY» HaxXmuTe KHOMKY KOHTposibHasA Touka 1 o6aBbTe KOHTPOSbHYHO
TOYKY B AepeBo nporpaMmmbl. Moved no ymonyaHuio Takxe obaBneHo B 4ePEBO NporpamMmm.

BbibepuTe HOBYIO KOHTPOSIbHYIO TOUKY M HaXMuUTe NYHKT KOHTpOsbHasA ToYKa BO BKNaake
«KomaHnapl».

Ha 9KpaHe «I'Iepemeumme MHCTPYMEHTa» nepemMmectute MaHnunynAaTop p060Ta npun nomMmoLuun
CTpeNnioK ABUXEHUA.

Takxe nepemMecTtuTb MaHUNynATop po60Ta MOXHO, yOoepXunsaa KHOMKyY CBO6OD,HOFO npmneoaa
n nepetackmBasn ero B Hy>kHoe noJsioxeHue.

Kak Tonbko MaHunynsTop po6oTa oKaxeTcsi B HY>XXHOM MONOXeHUN, HaxmMmuTe KHonky OK —
HOBasi KOHTPOJbHas Touka 6yaeT nokasaHa kak « KoHTpornbHas Touka_1».

UTo6bl co3aaTh « KOHTPOSBbHYIO TOYKY_2», BbINOMHUTE Wwarun 2-5.

YUT06bl U3MEHUTb NOPAAOK ABUXEHMIN, BblibepnTe « KOHTPONBbHYIO TOYKY_2» N HAXMUMaNTe
cTpenky «lepemecTutb HaBepx», Noka « KOHTponbHasa To4Ka_2» He OKaxXeTcs Hafg,
«KOHTpOnbHOMN TOUKOM_1».

LepxuTech Ha 6e30nacHOM pacCTOSHUK, NOMIOXNUTE PYKY HA KHOMKY aBapuUMHOro OCTaHoBa U
HaXxmMunTe KHOMKy BocrnpounssecTu B HUXHEM KONOHTUTYNE nHtepderica PolyScope, 4Tobbl
nepemMecTuTb MaHUNynATop pobota mexay « KOHTpPonbHOM ToUYKon_1» n « KOHTponbHOMN
TOYKOWN_2».

Mosppasnsem! Bbl co3ganu nepsyto nporpammy poboTa, No KOTopor MaHunynaTop poboTa
nepemeLLaeTca Mexay ABYMs 3aiaHHbIMU KOHTPOSIbHbIMU TOYKaMMU.

NMPUMEYAHUE

1. He HanpaensiiTe po6oTa B camoro ce6sl unum B apyrne o6bekTbl, KOTOpble
MOTYT NPUYUHUTB yep6 poboTy.

2. [0aHHOe pyKOBOACTBO ABNSAETCA PYKOBOACTBOM MO ObICTPOMY 3aMnycKy 1 ero
Lienblo SiIBNAeTCS NPOAEMOHCTPUPOBaTb NMPOCTOTY UCNONb30BaHUA poboTa
UR. OHo npeanonaraeT Hanuune 6e3onacHoi cpefbl M 04eHb akKypaTHOro
nonb3oBaTtend. He ysennumeamnTte CKOPOCTb UIIN YCKOPEHME BbILLE 3HAYEHUI
no ymon4yaHuto. Bcerga npoBoanTe OUEHKY pucka nepes Havanom paboThbl
poboTa.

BHUMAHUE

He nepecekarite pabouyto 30Hy poboTa. He nomeLllante nanbLbl B MECTA, KOTOPbIE
MOTYT BbI3BaTb X 3aLleMIIeHMe.
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18.7. Pernctpauua pobota n cann nuueH3nm

Heobxoanmo o6s3aTenbHO 3aperncTpupoBaTth poboTa, a TakxXe 3arpy3nTb U YCTaHOBUTb
NMUEH3UOHHbIN dalin, NoCcKosbKy B HEM ByayT BCce MMELLMECs NIMLEH3UM Ha NPOrpaMMHOe
obecneyeHue.

18.7.1. AktnBauma URCap TpaekTopun MHCTPYMEHTAa 1 yaaneHHoU
LITU yepe3 nHtepHer

AkTtuBauua URCap TpaekTopuu MHCTpyMeHTa n yaaneHHon LITU Bo3MoXHa Hanpsimyto co
CTpaHuubl www.universal-robots.com/activate.

9710 BO3MOXHO Tonbko Ana URCap Tpaektopun uHCTpymMmeHTa u yaaneHHoun LITA. Ecnv Bbl
niaHMpyeTe nosny4vaTtb AONONHUTENbHbIE NUUEeH3nn Yepe3 myUR, cHauvana aktusupyinte URCap
«YpaneHHasa LUTW 1 TpaekTopusa MHCTPYMEHTa».

18.7.2. AKTnBauma nuueH3unm Ha N0 yepe3 myUR

NMPUMEYAHUE
Ecnu akTUBHbIX NINLLEH3UI HECKOSBKO, BCE OHM ByayT B 3arpyXXeHHoM daiine
JNIULEH3UN.

224 Q2K

> Mapametpsl Ny eHsnmn

> Mapone Lna akTvBaLmy NULEH3WA Ha MO ana poboTa BeINONHATE CNEAYIOLLIME TPK LUara.

W Cuctema

PesepeHoe Lar 1 LWar 2 Llar 3

KOMMpOBaHWE Ci...

Futensun f
Y
URCaps @ Z— x , N1
o=
[MeTaHuMoHHoE K —
yp. o ﬂ

OrpaHn-eHHoe . — /,
caobogHoe gem..

CeTb 3angnTe Ha 3arpysnTe dain niUeH3un
myur.universal-robots.com * pofoTa

0BHoBNEHME

> BesonacHocTs

*To activate only the Remote TCP & Toolpath URCap use:
www.universal-robots.com/activate

° 0 O -l-n-w;nqunq.

Ecnu po6oT ewe He 3apernctpupoBaH, nepenaunte no URL-agpecy Ha akpaHe Ha ware 1 u
3aperncTpupymnTe ero.
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1. 3arpyaute dann nuueHanm Ha MK,

2. Ckonupynte dann nuueHamm Ha USB-HocuTenb 1 NOAKIIOYNTE ero K N0ABECHOMY MysbTy
obyueHus.

3. HaakpaHe «HacTtpoek» B ware 3 HaxmuTe 3arpy3uTtb ain — otkpoeTtcs 3kpaH Bblbepute
dainn nuueHsuum.

4. B cnucke Bbibepute USB-HocuTenb n Hangute dain NuueH3uu.

5. Bblbepure license.p7b n HaxmuTe OTKpPbITb, YTOObI NOATBEPAUTL perucTpaumio pobora.

6. Cnesa BHM3y HaxmuTe Bbixog,.

A2+ Q

B X PFPBE@E &
f

D license.p7b

vs chaina DT

Darnel MvueH3KA Universal Robots v ‘

| OTKpPLITE || OTMeHa |

[— : :
° 0 O ',Llltga.ﬂ:qulwq.

CkopocTe 100%

18.7.3. JeaktnBaumsa nuuenH3um Ha Mo
* Ecnu poboT nepepaeTca OT OAHOro Bnagenbua Apyromy, Heobxoanm HOBbIV hann
nuueHsnun. B aTtom cnyyae Heo6xoaAnMO AeaKTMBUMPOBaTb hann NMNLEH3UN.

* Ecnu Bbl nokynaeTe HOBYI nuLeH3uio Ha MO gna poboTa, To cHayana Heo6xoaMMo
J[leaKTUBMPOBaTb CTapblid, @ 3aTeM aKTUBUPOBATb HOBbIV hain NULEH3NN.

1. B BEpxHeEM KONOHTUTYNe HaxmMmuTe MeHto «FaMbyprep» n BoibeprTe HacTpoikuy.
B meHio cneBa Haxmute Cuctema n BoibepuTe nyHKT JTULLEH3UM.

B HUXHeln npaBou YacTu akpaHa «HacTpoinku» HaxmuTe [leakTMBUpOBaTh.

B W Db

Cwm. 18.7.2. AkTuBaumsa nuueH3un Ha MO yepe3 myUR Ha npegbiayLuen cTpaHmLe.

18.8. KubepbesonacHocTtb poboTa

Mepepn peanusauuen cuctembl Knbepbe3onacHOCTU HEOOXOAMMO NPOBECTMN OLEHKY PUCKOB, YTOObI
BbINOMHUTL CreayoLee:
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* BbISBUTb yrpo3bl.
* Onpenenntb KaHanbl 1 30HbI [OBEPUS.

* YkasaTtb Tpe6OBaHMFI OnAa KaXa0oro KOMnoHeHTa B NMpuiioXeHun.

18.8.1. NpepBapuTernbHble YCNOBUA ANA CUCTEMDbI
KnbepbezonacHoCcTu

YTtobbl cuctema Morna nepentu B 6ezonacHoe paboyee COCTOsIHUE, AONXKHbI BbIMOMHATLCS
cneayoLme NyHKTbI:

* Bbl xopowwo pasbupaetech B 06LWmx NpuHUmMnax knbepbesonacHOCT n nepenoBbiX
TexHonorusax, ncnonb3dyemoix B po6ote Universal Robots.

* Bbl BHeapsieTe Mepbl (hn3nyeckon 6e3onacHOCTU, KOTopble o6ecnedunBatoT hrUsnyeckuin
OOCTYN K po60Ty TONbKO AOBEPEHHOMY NEpPCoHany.

* Bbl nogkntoyaeTe poboTa TONbKO K JIOBEPEHHON CETU, 3alMLLEHHON BpaHaMayapom,
KOTOPbI OrpaHNYMBaET BXOASLLNE U UCXOASLIMNE UHTEPHET-NOAKITHOYEHUS.

18.8.2. YcuneHnune cuctembl kKnbepbesonacHocTu

PolyScope o6nagaet MHOXecTBOM oyHKLMI Ans obecnedyeHns 6e30nacHOCTM CeTeBOro
NOAKNYeHUs. TeM He MeHee, 3almUTy MOXHO YCUnnTb, cobntofasn crnepytolime peKkoMmeHaaunm:

* MNepen noaknoyeHemM poboTa K CeTU yCTaHaBnMBanTe Naposb agMUHUCTpaTopa (Cm.
pasgen «KAAMUHUCTPUPOBaHME Ha CTpaHuue 292»).

* MakcumanbHO orpaHu4bTe CETEBOM AOCTYN K pOo6OTY, MCNOMb3YNTE BCTPOEHHbIE HACTPOMKMN.

* HekoTopble MHTEPEENCHI CBA3M HE NPEAOCTaBAAT METOA ayTEHTUdMKALMN BbINOSTHAEMbIX
NoAKNIYEeHMIN. B HEKOTOPLIX Cryyaax 3To NoTeHumanbHasn 6pelwb B 6€30nacHOCTH.

* Ecnun TpebyeTca yoaneHHbI AOCTYN K MHTepdercam ynpasneHns ABuxeHnem poboTa,
NCNoNb3ynTe NnepeHanpasBneHne NoKasbHbIX MOPTOB (CM. pa3aen «BkryeHne gocTyna rno
SSH Ha cTpaHuue 299») ans yCTaHOBKM 3aLLMLLLEHHOIO ayTEHTUULMPOBAHHOIO
coeaviHeHus. Hanpumep, 3To MoryT ObITb CepBep NaHenIM MOHUTOPUHIa 1 OCHOBHOM,
DOMNOJTHUTENbHbBIN KIMEHTCKNA MHTEPAENC N KNTMEHTCKNA MHTEpPdENC peanbHOro BPEMEHN.

* [Mepepn BbiBeaeHneM poboTa u3 aKcnnyataumm yaanute ¢ Hero KoHpmaeHumanbHble AaHHbIE.
Ocoboe BHumaHue ygenute URCap (cm. pasgen «24.13. URCaps Ha cTpaHuue 219») u
OaHHbIM B Narnke nporpamm.
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19. CB0oOOAHBLIN NpUBOA

B aToW1 rnaBe onuncbiBaeTcs, Kak MPUCTYNUTb K UCMOMb30BaHNIO MaHUMYNATOpa B pexXume
cBobopgHoro npueoaa.

CBoboaHbIN npuneoa NO3BOJIAET BPYYHYHO NnepemMeliatb MaHUNynAaTop po60Ta B Hy>XXHO€E
noJioXeHne.

Ecnu npu ncnonb3osaHnn cBob60gHOro NpnBoAa MaHUNynATop Nnpubnuxaerca K npeaeny Ans
COYNEeHEHNsT UK K NI0CKOCTU 6e30MacHOCTM, co3naeTca NpoTUBOAENCTBYHOLLEE yCunme (CM.
pa3gen 22.11. nockoctu Ha cTpaHuue 147).

Korga maHunynstop paboTaet B pexxume cBob6ogHOro npneoaa, B Htepderice PolyScope
NosiBNsIETCA NOKa3aHHasi HUXe NaHersb.

OcHoBHon Q - pachuka MNepeMeHHLIe

) AononHutens...

1 ¥ nNporpamma pobora
N LUabnoHe! 2 S o g nporpaMMa
o = <nycroi>
o 30eCh MOMHO 38MPOrPaMMAPOBATE POSOT Ha BeIMONHEHME 3aAaY.

Mowck

Y1obel 3anporpaMMUpoBaTs PoboT, BeibpaTe y3sl 113 Cnucka yanos, 1 oH1
Yenme noseATcA B [lepese nporpaMm.
NaneTuposatine
OTcnexuBatite Cnuncok yarnoe Jepeso nporpaMM
KoHBeiiepa v

v
FrE— - CeoboxnnwIit npvson
HaxmiTe 1 nepuTe
I Ik
OrpaHHyeHHoe ynpasneHue
AkTveHan LTH: TCP
OBbexT: OcHOBaHWE v
ny
& L o= X
E 4% o XEBE®

Bce ocn cBoBOAHLI
O Oo6asneHre nocnefoBaTensHOCTH «
E
O VcTaHoska McxoaHL X 3Ha4eHUiA Nep)
[ BeckoHeuHbIR UMK nporpamMMel
E

49 X BRI

O Hopmansnunii :‘H— u w U eru-r;mﬂut-w.

MHavkaTop B CTPOKe COCTOSAHUA Ha naHenn « CBo6oaHbI NPUBOA» NOKA3bIiBaET:
* Korga oiHO Ny HECKOIbKO COYNEHEHN NPUBNMXAOTCS K CBOUM npeaenam.

* Korpga nonoxeHve MmaHunynaTopa npubnmnxaetca kK ocobown Touke. Mo mepe npmbnmxeHus
poboTa Kk 0cob60I TOUKE NOBbLILLAETCA CONPOTUBNEHNE, N3-3a YETO ABUXEHMNE YCIOXHAETCS.
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UNIVERSAL ROBOTS 19. CBoGoaHbIN Npusop,

Freedrive
Press & Hold

Constrained Control
Active TCP: TCP

Feature: Base v

L s X

All axes are free

| x CO rx C
(2 CO rz (O

MoxHo 3admKkcupoBaTh OOHY UK HECKONbKO ocelr — Torga LITW cmoxeT nepemellaTbca B
onpeaeneHHoM HanpasneHum (CM. Tabnuuy Huxe).

A

Bce ocu
CcBOOOHbI

MepeMelleHre pa3peLleHo Nno BCeM OCAIM.

;:"ci:' lNepemelleHne pa3peLleHo ToNbKO Mo ocamM X n'Y.
MnockocTb

./L Pa3spelueHo nepemelleHne no Bcem ocam 6e3 BpalleHus.
MNepemelieHne

L

A Pa3spelleHo nepemelleHne No BCEM O0CAM CO ChepuHECKMM BpaLLleHeM

BOKpyr LUTW.
MoBopoT

BHUMAHUE
Mpu nepemeLleHnn MaHunynsitopa poboTa No HEKOTOPbLIM OCAM C MPUKPENSIEHHbIM
MHCTPYMEHTOM MOTYT NOABMATLCS 30HbI 3aLLEMIIEHNS.

19.1. BknoyeHne cBoO0AHOro NnpmuBoaa: CTaHaapTHbLIN
NoaABECHON NyNbT 00y4YeHnsd

Pexwum cBo6oaHOro npuBoaa MOXHO BKITHOYMTL CreayowmmMm cnocobamu:
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* C nomoLLbH KHOMKKN cBOBGOAHOrO NprBOAA.

* C nomoLLpbo KHOMKKM cBO6OAHOrO NPUBOAA Ha 3KpaHe Bknaaku «lMepemelueHune» (cm. 26.2.4.
CBob6opHbIV NpUBOA, Ha CTpaHuLe 272).

* C nomoulpto «[leincTBuii BXxogoB/BbixogoB» (cM. 25.5.3. BxoaHble/BbIXOAHbIE OENCTBUSA U
yrnpaBreHne Ha BKagke BBOAA-BbIBOAA Ha cTpaHuue 237).

BHUMAHUE

* He Bkno4anTe cBO60AHbLIN npuBoA, Koraa Bbl TOJIKaeTe po60Ta nnn
KacaeTecCb ero: 3to MoXeT NpnuBecTn K CMeLLeHnto MaHunynaTopa.

* He nepekntoyaiTe ocu npv ABUXEHUN poboTa B pexrume cBob6oaHOro
npuBOAA: 3TO MOXET Bbl3BaTb CMELLEHNE MaHUNYyNsSTopa.

19.1.1. C nomMoLLbIO KHOMKK CBOOOAHOIrO NPUBOAA;

1. Haxmute u yaepxusanTte 3axaTon KHONKY cBo604HOro npuBoAa Ha NoaBECHOM NynbTe
obyueHus.

2. Koraa B PolyScope nosisutcsa naHens cBo604HOro nprMeoaa, BbiIoepuTe HyXXHbI TUM
OBVXEHUS AN COYNEHEHU MaHunynaTopa. YTobbl HACTPOUTL TUN ABUXEHUSA, MOXHO
MCNofb30BaTb CMINCOK OCEN.

3. TMpu He06XO0AMMOCTM MOXHO ONpeaenuTb TN 06 beKTa — BbIGEPUTE HYXHbIN BapuaHT B
packpbiBatoLemcs cnncke « O6bekT».
Ecnun maHunynstop npubnuxaeTtcs K cLieHapuo 0co60i TOUKM, OH MOXET NepecTaTb
nBuratbed. YTobbl BO30OHOBUTL ABUXEHWE, HaxmuTe Bece ocn cBob60oHbl Ha naHenu
cBobogHoro npmnBoaa.

4. TlepemecTuTe MaHUNyNsaTop poboTa B HYXXHOE NOSIOXEHUE.

19.1.2. cnonb3oBaHmne KHOMKM cBOOGOAHOro NpMBOAA Ha 3KpaHe
BKnagku «lepemelieHne»

1. B BepxHeM KONoHTUTyne HaxmuTe nyHKT NepemMelueHue.
2. Ha naHenun «Po6oT» Haxmute CBO60OAHbIV NPUBOA.

3. Korpa nosButcsa naHenb CBO6G0AHOIo NpuBoAa, BblbepuTe HyXHbIN TUM ABUXEHUS ANS
CyCTaBOB MaHunynsatopa. Ytobbl HAaCTPOUTb TUM ABUXEHNSI, MOXHO MCNONb30BaTb CMINCOK
ocemn.

4. MNpu He06XOAMMOCTU MOXHO ONpeaennTb TUMN 06bekTa — BbibepuTe HYXHbI BapuMaHT B
packpbiBatoLemcst cnucke « O6bEKT».
Ecnu manunynatop npubnunxaeTcs K cueHaputo ocoboi TOUKKU, OH MOXET nepecTaTb
Asuratbes. Ytobbl BO30OHOBUTL ABUXEHNE, HaXMuTe Bce ocu cBOGOAHBI Ha NaHenu
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UNIVERSAL ROBOTS 19. CBoGoaHbIN Npusop,

cBobopgHoro npueoaa.

5. Yrtobbl nepemecTUTb MaHMNynsaTop poboTa, HaxXMUTe U yaepxmeanTe kHonky CBo60aHbIN
npuBopA, Ha naHenu cBo6o4HOro NpUBoAa.

19.2. BknoyeHne cBo604HOro npuBoaa: NnoaBeCHOM
nynbT 06y4eHuns 3PE

Ncnonb3oBaHue kHonku 3PE ana ceoboaHoro npvsoga MaHunynaTtopa:
1. KopoTko nonyHaxmuTe, 3aTemM nonyHaxmuTe un yaepxmsante kHonky 3PE.

lMoka KHoMKa noJjiyHaXxata, MOXHO nepeMecCTUTb MaHUNyNATOP B Hy>XXHOE NMOoJi1oKeHne.
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20. O6paTHbIN NPoXos UNIVERSAL ROBOTS

20. ObpaTHbIN Npoxop,

O6paTHbI Npoxoa, UCMoNb3yeTca ANa NPUHYAUTENBHOIO NEPEMELLEHMS ONpeaeneHHbIX
COUrIEHEHNI B HEO6X0ANMOE NONoXeHUe 6e3 0TNycKaHUsi BCceX TOPMO30B B MaHWUMynaTope
poboTa.

WHorpa ato TpebyeTtcs, koraa poboT 630K K CTONKHOBEHUIO, @ KonebaHus, conpoBoxaatoLime
MOSHbIV Nepe3anyck, ABMAIOTCA HeXenaTenbHbIMU.

20.1. BknoyeHne obpaTHOro npoxoaa: cCtaHoapTHbIN
NoaABECHON NyNbT 00y4YeHns
1. Ha akpaHe UHuumanusuposatb Haxmute BKJ1 — 3anyctutca nocnenosatensHOCTb
BKITHOYEHMSA.

2. Korga pobot 6yaeTt B cocTosiHUM 6e30eNCTBUA, HAXMUTE U yAEpPXUBaNTE KHOMKY
CBo6oaHbI npuBoA,. Po6oT nepenget B coctosiHe O6paTHbI NPOX0A.

3. Tenepb MOXHO NPpUIoOXnTb 3Ha4YnUTENIbHOE AaBlieHne, YTOObI OoTNYCTUTb TOPMO3 B HY>XKHOM
Co4NieHeHun.

lMoka BkNtoyeHa (HaxaTa) KHonka « CBo60AHbIN NPUBOAY», BKOYEH N « O6paTHbIN npoxoay:
couneHeHnsi poboTta ABMXyTCa MeHee cBO6OAHO.

20.2. BknioyeHne obpaTtHOro npoxoaa: noaBeCcHoOm
nynbT 06y4eHuns 3PE

Mcnonb3oBaHue kHonku 3PE ana obpaTHOro npoxoaa MaHvnynsitopa:

1. Haxopgsacb Ha akpaHe «Huumanmnzauusay, Haxmute BKJT— 3anyctuTtcs nocneaoBaTenbHOCTb
BKITIOYEHUA.

2. Korpga po6oTt 6yaeT B cocTosiHum 6e34eincTBuUs, NoflyHaXxXMnTe, 3aTem NonyHaxXmuTe u
yaepxuBanTte KHonky 3PE.

Pob6oT nepenigeT B coctosiHne O6paTHbIi npoxog,.

3. Tenepb MOXHO NPUSIOXUTb 3HAYUTENbHOE AaBlIEHNE, YTOObI OTNYCTUTb TOPMO3 B HYXXHOM
COYNEHEHUN.

Pexum «O6paTHbIN NpoXoa» oCTaeTcsa BKINIOYEHHbIM, Noka KHonka 3PE yaepxuBaeTtca
nonyHaxaTtow. [Mpn 3TOM counieHeHna poboTa ABuUraloTcs MeHee CBO60AHO.

20.3. lNpoBepka pexnma obpaTHOro npoxoaa

Ecnu po6oT 6nn30K K CTONIKHOBEHWIO C YeM-NTMG0, MOXHO nepen, MHULmanu3aumen nepemMecTuTb
MaHMNynsTop B 6e3onacHoe nonoxeHue ¢ NoOMoLLbio yHKUMK «OBpaTHbIA MPOXOAY.
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UNIVERSAL ROBOTS 20. O6paTHbIN Npoxos,

1. Haxmwute BKJ1. pna nogaym nutaHna. CocToaHMe U3MeHUTca Ha PoboT B aKTUBHOM
COCTOSIHUMN

o O

Power Booting Robaot Brake Robot
ON Complete Active Release Operational

@ START @® OFF

1 Warning! Stand clear of the robot when starting it!

v Active Payload i used to temporarily ovemwrite the Installation Payload.

Active Payload Installation Payload

o 0.00 g L

2. Haxmute n ygepxuante «CBoboaHbIn npuBofy. CoctosiHne nameHuTca Ha ObpaTHbiv
npoxop

BACKDRIVE

@ OFF

1 Active Payload ks used to temporarily overwrite the Installation Payload.

Power ON the robot first
Active Payload Installation Payload

Ok 0.00 kg

3. lMepemelanite poboTa, Kak B pexume cBoboaHoro npusoaa. lNocne HaxaTns KHOMKK
cBo60AHOMro NpMBOAA TOPMO3a COYNIEHEHMI OTMYCKalTCS MO HEO6XOANMOCTM!.

YBEOOMITEHUE
B pexume «O6paTHbI Npoxoa» poboT ABuraeTca MmeHee cBO60AHO.
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20. O6paTHbIN NPoXos UNIVERSAL ROBOTS

OBA3ATEIIbHOE OENCTBUE

Pexum «O6paTHbI Npoxon» Heo6XoAMMO NPOBEPUTL HA BCEX COUNEHEHUSIX.

HacTtpoiku 6e3onacHocTn

HacTpoliku 6e3onacHocTi poboTa AOMXHbI COOTBETCTBOBATL OLIEHKE PUCKOB ANl YCTaHOBKMU
poboTa.

JononHutenbHble BXoAbl U BbiXoAbl 6e3onacHocTH Bcé elle paboTtaloT

MpoBepbTe, Kakne BXoAbl U BbIXOAbl 6€30MacHOCTM aKTUBHbI, U MOTYT JI OHM aKTUBMPOBATLCSA
yepe3 PolyScope nnu BHewHne ycTponcTea.
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21. Bbibop paGoyero pexuma UNIVERSAL ROBOTS

21. Beibop paboyero pexmnma

21.1. Paboune pexnmsl

Paboune pexnmbl AOCTYMHbI, €CNM Bbl CKOHUTYpMPOBaNu TPEXNO3MLMOHHOE YCTPONCTBO
BKJIIOYEHUSA, 3a4aNM Naposib U YCTaHOBUIIN HAaCTpanBaeMble BXOAbI/BbIXoAbl paboyero pexuma,
NN Yepes NaHesnbHbIN cepBep (CM. Vicnonb3oBaHne naHenbHOro cepeepa Ha ctpanuue 139).

ABTOMaTUYECKUIN peXum Ecnm oH akTuBeH, po60T MOXET BbINOMHATL TONbKO NPpeABapuTenbHO
onpeaeneHHble 3aaayn. Bknagka nepemeLLennst u pexmnm ceoboaHoro npueoaa HeAOCTYMHb,
€CIn HaCTPOEHO TPEXMO3ULIMOHHOE YCTPOMCTBO BKITHOYEHUS. Bbl HE MOXETe U3MEHSATb UK
COXPaHATb NPOrpaMMbl U YCTAHOBKMU.

BHUMAHUE

MpeaoxpaHUTeNbHbIA OCTAHOB aBTOMATUYECKOro PEXMa MOXHO aKTUBUPOBaTb
TOJIbKO B aBTOMaTUYECKOM pexXrMe, N03TOMY 3almuTHast yHKLUSA
NnpenoxpaHUTENbHOIO OCTAHOBA akTUBHA TOJNbKO B 3TOM peXUME.

PyuHoi pexxum Ecnv oH akTUBEH, TO Bbl MOXETE 3anporpaMMyMpoBaTh po6oTa npu NoMOLLM
BKJ1aQKN NepeMeLLeHmns, pexrmMa cBO60AHOro Npueoa 1 nonsyHka CKopocTu. Bbl MoxeTe
M3MEHSITb U COXPaHATb MPOrpaMmbl U YCTaHOBKMU.

CBoboaHbIn npuBoA, X *

MNepemeLleHne poboTa CTpenkaMm Ha BKnaake

nepemMeLLeHuns
Mon3yHok « CKopoCTb» X X**
PepakTnpoBaHue n coxpaHeHue nporpaMmm v «
YyCTaHOBOK
MoHmxeHHas
BbinonHeHwne nporpamm o X
CKOpOCTb
3anyck nporpamMmbl ¢ BbIGpaHHOro y3na X

* Tonbko 6e3 CKOH(UrypMpPOBaHHOIO TPEXNO3ULMOHHOIO YCTPONCTBA BKIKOYEHMS.

** B «Hactponikax» PolyScope MOXHO BKIOUNTL OTOGpaxeHue nonayHka CKOPOCTH B OKHE
«BbINONHUTBY.

*** [pn cKkOHUrypmpoBaHHOM 3-NO3ULMOHHOM YCTPONCTBE BKIOYEHNs poboT paboTaeT B
pexume py4HOro ynpaBfieHUs Ha NOHNUXEHHOW CKOPOCTU, ECININ HE aKTUBUPOBAH PEXNM PYYHOIo
ynpasneHns Ha BbICOKOW CKOPOCTM.
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UNIVERSAL ROBOTS 21. Bbibop pabouero pexumMa

NMPUMEYAHUE

* Pob6ort Universal Robots MoXeT He ObITb OCHaLLEH TPEXMO3ULMOHHbBIM
YCTPOWCTBOM BKJtOYEeHUSA. ECnu oueHka puckoB TpebyeT Hanmuns
YCTPOWCTBA, TO OHO A0JIXHO ObiTb NPUKPENNEHO Nepes NCNofIb30BaHNEM
poboTa.

* Ecnu 3-no3MUMOHHOE YCTPOMCTBO BKIMIOYEHMS HE CKOHPUIYPUPOBAHO, TO
CKOPOCTb B PyYHOM pPEXNME HE CHUXAETCS.

BHUMAHUE

* Bce hyHKUMOHMPOBAHME BCEX NPUOCTAHOBIEHHbIX NpeaoXpaHnuTenen
[ONXHO ObITb MONHOCTLI0 BOCCTAHOBIEHO Nepen TeM, Kak BblopaTb
aBTOMaTUYECKNI PEXUM.

* Tam, rae 370 BO3MOXHO, Py4HOW pexum paboTbl A0XEH UCMONb30BaTbCA,
TOJIbKO eCv BCe NPUCYTCTBYHIOLLME NLA HAXOAATCS 3a Npeaenamu
6e30nacHOro NPoCTPaHCTBa.

* YCTpoNncTBO, UCMosib3yeMoe AN NepeksitoyeHns mexay paboumm
pexmMamMm, OOMXKHO HaxoaMTbCA 3a npegenamMmu 6esonacHoro
NPOCTPaHCTBA.

* lNonb3oBaTenio 3anpeLLaeTca BXOAUTb B 6e3onacHoe NPOCTPaHCTBO, Koraa
p060T HaXxoanTCcA B aBTOMaTU4EeCKOM pexXunme, eciin He HaCTpOEH BXOo
npeaoxpaHnTesnibHOro OCtTaHoBa aBTOMaTU4ECKOro pexmnma.

B cnepyowmx nogpasaenax onucaHbl MeToabl KOHUrypaumm Bbibopa paboyero pexuma.
Kaxablii MeToq, UCKINoYaeT OCTanbHbIe, YTO 03HAYaEeT, YTO UCMONb30BaHNE OQHOro MeToaa
OTKJHOYaeT ocTasibHble ABa.

Ucnonb3oBaHue 6e3onacHoro BBoaa paﬁoqero pexuma

1. Haxmwute BKnagky «YcrtaHoBka» 1 Bbibepute «Bxopabl/Bbixoabl 6€30MacHOCTMY.

2. HactpownTe BBOA, paboyero pexuma. MapameTp ona KoHduUrypauum nosBnsieTcs B
pacKpbIBAOLLEMCS MEHIO.

* Po6oT 6yfneT HaxoauTbCA B aBTOMATUYECKOM PeXMME Npv HU3KOM JTIOrMYeCckoMm
ypoBHe Bxoaa paboyero pexuma.

* Pob6oT 6yaeT HaxoAUTbCS B Py4YHOM PEXUME Mpv BbICOKOM FIOrMYECKOM YPOBHE BXOAa
paboyero pexuma.

NMPUMEYAHUE

MexaHun4yeckunii BbiIbop pexunma, Npu Hanuyamnm, OONXeEH NOMHOCTbIO
cootBeTcTBoBaTth ISO 10218-1: nyHkT 5.7.1 ana Boibopa.
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MepeknioyeHne pexmmoB

1. YT06bl NepeknoYaTbCca MeXay pexnmamu, BbiGupante 3Hauku npocunen B BEPXHEM
KONOHTUTYNeE.

* 3Hauyok ABTOMaTUUECKM yKa3biBaeT Ha TO, YTO YCTAHOB/IEH aBTOMAaTUYECKUin pabounit

pexum pobora.

* 3Ha4yok Bpy4Hylo yka3biBaeT Ha TO, YTO YCTAHOBIEH PYYHOM paboymnn pexum poboTa.

PolyScope aBTomMaTryeckn nepekniovaeTcsa B py4YHOW PEXUM NPU BKITIOYEHMN KOHUTYpaLumum
BXOA0B/BbIX040B 6€30MacHOCTU C 3-NO3ULMOHHBIM YCTPOMCTBOM BKITIOYEHUA.

Mcnonb3oBaHue naHenbHOro cepsepa

1. TMoaknounTech K NaHelbHOMY CEPBEPY.

2. Vcnonb3yinte komaHabl 3apaTtb pabouunii pexum.
* 3apgaTtb aBTOMATUYECKU paboynii pexnm
* 3apatb py4Hon pabounii pexum

* C6pocuTb pabounii pexmm

Moapo6Hyto nHdopmaumo 06 ncnonb3oBaHMK NaHENbHOro cepBepa CM. Ha CTpaHuLe
http://universal-robots.com/support/.

21.2. Tpexno3nyMoHHOE YCTPONCTBO BKITHOYEHUS

Korpa TpexnosnumoHHOe yCTPOMCTBO BKITIOYEHUS CKOHUIYpUpoBaHo, a pabounmM pexmmMom
BblIGpaH pyyYHON pexmm, poboTa MOXHO nepemeLLaTb TONIbKO HaxXaTueM TPEXNO3ULMOHHOIO
yCTpOWCTBa BKIoYeHUs. [1na ncnonb30oBaHWa NPefoXPaHUTENbHOro OCTaHOBa aBTOMAaTU4ECKOro
pexvnma Heob6xX0AMMO NOAKIYNUTL U HACTPOUTL TPEXMO3ULMOHHOE YCTPONCTBO BKITHOYEHUS.
3-NO3MLMOHHOE YCTPOWCTBO BKITIOYEHUS HE BNMSAET Ha paboTy aBTOMaTUYeCKOro pexnma.

21.2.1. BbicOKasi CKOpPOCTb B py4HOM pexnme

dPyHKUMA paboTbl NpY 3aXaTuN — py4yHOe ynpaBiieHUe Ha BbICOKOW CKOPOCTU — MO3BONAET
MaHUMynsaTopy BpEMEHHO paboTaTb CO CKOPOCTbIO Bbilwe 250 Mm/c. OHa 0CTYMHa, TONbKO Koraa

p06OT HaxoanTCA B py4YHOM pexXunme C HaCTPOEHHbIM 3-NO3NLMOHHbBIM yCTpOVICTBOM BKMoYeHus. B

PYYHOM pexuvme poboT BbINOMHUT NPEAOXPAHUTENbHbLIN OCTaHOB, ecn 3-NO3ULMOHHOE
YCTPOWCTBO BKJIIOYEHUSI HACTPOEHO, HO He HaxaTo. YTobbl NepPeKNoYnUTLCA MeXAY
ABTOMATUYECKUM U PYYHbIM PEXMMOM, HE06XOAMMO NOSTHOCTbLIO OTNYCTUTL 3-MNO3ULMOHHOE
YCTPOWCTBO BKIIIOYEHUS Y MOBTOPHO HaXaTb Ha HEro, YTo6bl MO3BONUTL POBOTY ABUraTHLCS.

Mcnonb3yite npeaensl 6e3onacHocTy couneHenun (cm. 22.10. MNMpeaens! Anst counieHeHns Ha
ctpaHuue 147) unn nnockoctn 6e3onacHocTu (cM. 22.11. MNMnockocTtun Ha cTpanuue 147) gna
OorpaHu4eHus NPOCTPaHCTBa, B KOTOPOM pobOT MOXET ABUraTbCsl NPy PyYHOM YNpaBneHnn Ha
BbICOKOW CKOPOCTM.
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22. KoHdurypaumsi 6e3onacHocTu UNIVERSAL ROBOTS

22. KoHurypauusa 6e3onacHoCTu

22.1. ba3oBble 3HaHUA 0 HACTpoMKax 6be3onacHoCTH

B aTOM pa3gene onucaHa npoueaypa AocTyna K HacTpoikam 6e3onacHocTu poboTa. B Hem
npeacTaBneHbl 3fIeMeHTbI, KOTOpPbIE MOMOTYT HaCTPOUTb KOHUrypauuto 6esonacHocTi poboTa.

BHUMAHUE

Mepepn KoHUrypaumen HacTpoek 6e3onacHocTn poboTa cobopLUnK 06a3aH
BbINOSTHUTb OLEHKY pUcKa, 4ToObl rapaHTUpoBaTb 6€30MacHOCTb NepcoHana u
o6opyaoBaHust BOKpyr poboTta. OueHKa pucka — 3To aHanu3 Bcex paboymx
npouenyp Ha NPOTSXEeHN BCero cpoka cnyx6bl poboTa, KOTOpbIi NPOBOAMTCS C
Llenbo NPYMEHEHMUS NpaBUIIbHbIX HACTPOEK KOHUIypaLmm 6e30MacHOCTU (CM.
PYKOBOZCTBO MO YCTaHOBKe 060pyaoBaHus). CornacHo oLeHke pucka cOopLUnKoM
TpebyeTcs BbINOSHUTL CrieaytoLlee:

1. CO6OpLUMK CUCTEMBI [ONXKEH HE [ONYCKATb HEYMOMTHOMOYEHHbIX NNL, K
N3MeHeHuo KoHdurypaumm 6esonacHoctu. [ina atoro cnenyet
NCNonb30BaTb, HAaNpMmMep, 3alnTy Naposnem.

2. Vcnonb3oBaTb U KOHPUIypUpoBaTb PYHKLMK, CBA3aHHble C 6€30MacHOCTLI,
a Takxe nHTepdencol B COOTBETCTBUN C onpeaeneHHbIM MpUMEHEHNEM
poboTa (CM. pyKOBOACTBO MO yCTaHOBKE 060pya0BaHus).

3. Hactpoiiku koHurypaumum 6e3onacHoCcTy aAna perynmpoBku 1 obyyeHus o
NepBoro BKHOYEHMA MaHunynsaTopa poboTa.

4. Bce HacTpoWku KoHdUrypauum 6e3onacHOCTM AOCTYMNMHbI B 3TOM OKHE 1 ero
BKNagkKax.

5. C6opLUMK A0MXEH yOOCTOBEPUTHLCS B TOM, YTO BCE U3BMEHEHMUS HACTPOEeK
KOHUrypaumm 6e30nacHOCTU BbIMOJHAKTCA B COOTBETCTBUN C OLLEHKOW
puCKa.

22.1.1. JocTtyn K KOHGUrypauum 6e3onacHoOCTH

MprMeyaHue: HacTPONKKN 6e30NacHOCTY 3aLUMLLEHBI NaponieM, NO3TOMY X MOXHO
CKOHOUryprpoBaTb TONbKO MOCSe TOro, Kak naposnb 6yaeT 3aiaH U UCNONb30BaH.

1.
2.

B BepxHeM KonoHTuTyne PolyScope Haxmnte NyHKT YCTaHOBKA.
B 60k0BOM MEHI0 B TEBOI 4YacTu 9KpaHa Haxmute beaonacHocTb.
OT1o06pazutca okHo Mpeaenbl po6oTa, HO HacTporkK ByayT HEAOCTYIMHBbI.

Ecnu naponb cuctembl 6€30MacHOCTU yXe 3afaH, BBeAMTe Naporsib 1 HaXmMuTe
Pa36nokupoBaTb, 4To6bI MONY4YnTb AOCTYN K HAacTpoikaM. MprmeyaHue: nocne
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pa3610KMPOBKN HAaCTPOek 6e30MacHOCTM BCE HAaCTPOMKU CTAHOBATCA aKTUBHbI.

5. Y106bI CHOBa 3abn10KMpoBaThL HACTPOMKK 6e30nacHOCTH, HaXMUTe BKnagky 3abnokmposaTtb
W BbINgUTE U3 MeH «be3onacHocTby.

RIS+ H

penzwsine

N EE M cnone3oBaHne NapamMmeTpoB KOHhUrypaL i He30MacHOCT, KOTOPEIE OT/IMHAKTCA OT NapamMeTpPoB, OrpefeneHHsLI X OLLeHKOR PUCKOB
MOYKET MPYBECTM K ON&CHOCTAM, KOTOPHI@ HEYCTPaHUMEI B AOCTATOYHOMW CTeNeHW, UM K PUCKAaM, KOTOPL e HeQOCTATOYHO CHMKEHL!

Mpenenti pofoTa

MNpegnens ona
EERITEIEHAA @ 3aBOACKMNE HACTPORKI .

MnockocTn ! ! !

|
Haubonee orpaHnHeHHeIA HanmeHee orpaHn4eHHsI A

MonoxeHue
WHCTpYMeHTa

HanpaeneHne O MonesoBaTenbcKni
VHCTRYMeHTa

B/B Mpegen Hopmans el OrpanmsennbIit

AnnapaTHoe MoluHocTs .

obecneverme

()

MomeHT
PROFlsafe

Bpema ocTaHoBa
(o, G e PaccToAHMe OCTaHOBE

TPexnoanLyOHHEIA CKOpOCTE MHCTPYMEHTa l

) Fieldbus CKopoCTe NOKTA

Ycnnme noxTs

| 3abnokupoBaTth | | MpuMeHUTE |

[— : :
° 0 O ',Llltga.ﬂ:qulwq-

CkopocTe 100%

[ononHuTenbHyo MHpopMauuio o cucteme 6€30NacHOCTM CM. B PyKOBOZCTBE MO YyCTaHOBKE
o6opyaoBaHus.

22.2. YcTtaHoBKa naposis cuctemMbl 6€30nacHOCTU

YTto6bl ebnokmpoBaTh BCe HACTPOMKM 6e3o0nacHOCTH, COCTaBnALWmMe KOHUrypaumo
6e3onacHocTn, Heobxoaumo 3aaaTh napornb. Ecnv naponb cuctembl 6€30MacHOCTM OTCYTCTBYET,
NosIBNSIETCS 3anpoc Ha ero yCTaHOBKY.

1. B npaBoMm yrny BepxHero konoHTuTyna PolyScope HaxmuTe Ha meHto Fambyprep u
Bbibepute HacTponku.

2. C neBoW CTOPOHbI 3KpaHa, B CMHEM MeHI0, HaxmuTe Naponb 1 Bbibepute BesonacHoCTb.
3. B none HoBblit naponb BBegMTE Naporsb.

4. Tenepsb B none NoaTBepanTe HOBLIN NAPOJSIb BBEAUTE TOT XE NApOosSib U HAXMUTE
MpuMeHnTb.

5. BHu3y cnesa Ha cMHEM MeHI0 HaxmuTe BbIxop, 1 BEpHUTECH K NpeablayLemMy OKHY.

YUT06bI 326110KMpOBaThL HACTPOMKM 6€30NacHOCTM, MOXHO HaxaTb BK1aaKy 3abnokupoBaTb nnu
MPOCTO NEePENTU K OKHY 3a Npeaenamu MeHro «besonacHocTby.

| 3abnokupoBaTk |
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22.3. NameHeHune KoHdurypaunm 6e3onacHoOCTr

M3meHeHns B HacTporikax KoHdurypaumm 6e30nacHOCTM JOXHbI COOTBETCTBOBATL OLIEHKE PUCKa,
npoBeaeHHoM COOPLUMKOM (CM. pyKOBOACTBO MO yCTAaHOBKE 060pya0BaHus).
PekomeHpoBaHHas npoueaypa:

1. Y6eanTtech, YTO MUBMEHEHNSI COOTBETCTBYIOT OLIEHKE PUCKOB, BbIMNONTHEHHOWN COOPLLMKOM.

2. OtperynupyinTe HacTponkm 6e30nacHOCT 40 COOTBETCTBYIOLLEr0 YPOBHSA, OnpeaeneHHOMY
OL€HKOWN PUCKOB, BbINOSIHEHHON COOPLLMKOM.

3. Yb6eputecb, YTO NPUMEHEHbI HACTPONKM.

4. [obaBbTe cnepylowmin TEKCT B pyKOBOACTBO onepaTopa:

“Mepep Hayanom paboTbl B6GNM3un poboTa, ybeantech B TOM, 4TO KOH(Urypauusa 6e3onacHocTu
COOTBETCTBYET OXMaaemon. [ina 3Toro, K npuMepy, NpoBepbTE, HE U3MEHMNACh I KOHTPOSIbHas
CyMMa B npaBoM BepxHeM yrny PolyScope.”

22.4. [puMeHeHne HOBOW KOHdUrypauum
6e30nacHOCTH

Bo Bpems BHECEHUSA U3BMEHEHMI B KOHpUrypauuio poboT BbiKoYeH. I3MeHeHns BCTynatoT B CUNy
TONbKO Nocne HaxaTusi KHonku NpuMeHnTb. MNoka He 6yaeT HaxaTta kHonka NpUMMeHUTDb U
nepesanyctutb unn OTMEHUTb UBMEHEHUs, poboTa BKIOUNTL HENB3SA. [1epBbil BapuaHT
MO3BOSISIET 3pUTENbHO NPOBEPUTL KOHUIypaLmio 6e3onacHocTn poboTa, koTopas no
coobpaxeHuam 6e3onacHOCTU oTobpaxaeTcsa BO BCNIbiBaloLLEM OkHe B eauHuuax CU. Mo
OKOHYaHWM 3pUTENBHON NPOBEPKM MOXHO NOATBEPAUTL KOHdUrypauuio 6e3onacHocTH, 1
N3MEHEeHMS aBTOMaTUYECKM COXPaHATCS KaK 4acTb TEKYLLIEN YCTaHOBKM poboTa.

22.5. KoHTponbHasa cymma 6e30nacHoCTu

cccc
EEEE

3Ha4YoK KOHTPOJIbHON CyMMbl 6€30MacHOCTM NOKa3biBaeT MPUMEHEHHYI0 KOHUIypaLuuio
6e3onacHocTn poboTa. KOHTponbHas cyMma — 370 YeTbipe Uin BOCEMb LMAdp. YeTbipex3HayHas
KOHTpOSIbHasi CyMMa 4YnMTaeTcs CBepxy BHU3 CreBa Hanpaso, 8 BOCbMU3HayHas — crieBa Hanpaso,
HauMHasa c BepxHero paaa. PasnunyHbin TEKCT U (Mnun) LBET yYKa3blBaeT Ha U3MEHEHWSA B
NpPUMeHNMOKN KoHdUrypauuu.

KoHTponbHas cyMma 6e30nacHOCTU MEHSAETCS TONbKO NpU U3MEHEHUM HacTPoeK pyHKLMIA
6e30nacHOCTH, TaK Kak TONbKO HAaCTPONKKN 6e30nacHOCTY 3a4at0T KOHTPOSbHYIO CYMMY
6e3onacHoOCTM.

YT06bl MU3MEHEHUSI KOH(pUTypaLumn 6€30MacHOCTU OTPa3UIIUCL B KOHTPOSNbLHON CyMMe
6e30nacHOCTU, X HEOGXOAMMO NPUMEHUT.
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22.6. HacTponku meHo 6e30nacHoCTH

B aTOoM pa3sgene onncaHbl HACTPONKN MeHIO 6€30MacHOCTM, KOTOPbIE COCTaBMAT KOHUIypaLuto
6esonacHocTu poboTa.

22.7. MNpepensbl poboTa

Mpepnenbl poboTa orpaHN4YMBalOT OCHOBHbIE ABUXEHUA poboTa. Ha akpaHe «[pegenbl poboTay
€CTb [1Ba BapmaHTa KoHdurypaummn: 3aBoackue HacTponku v lNMonb3oBaTenbCKum.

1. B 3aBoAcCKUX HACTPOMKaxX MOXHO NON3YHKOM BbibpaTh NpeABapuTenbHO 3a4aHHble
HacTpokn 6e3onacHocTN. 3HauyeHus B Tabnuue 06HOBNSAKTCA U OTpaxaroT
npenBapuTenbHO 3aAaHHble 3HaYeHWs, B guana3oHe oT Hanbonee orpaHUYeHHbIN 10
HaumeHee orpaHM4YeHHbIN.

NMPUMEYAHUE
3Ha4veHnA Ha NoN3yHKe ABNAIOTCA NULLb PEKOMEHAATENbHBIMU U HE JOMXHbI

3aMeHATb TWaTelibHYI0 OLUEHKY PUCKOB.

> Obuee 1 OMACHO
Besonacuocte cnonb3oBaHvie rnapaMeTpoB KDHd)WpraLlVM 683DHECHDCTV\, KOTOpLIe OT/IMHEKTCA OT NapamMeTpoB, ornpefeneHHbl X DL\EHKDV\ PUCKOB
MOPKeT MPVBECTK K ONacHOCTAM, KOTOPbLI e HEeYCTRaHMbl B AOCTATQYHOM CTEMEHN, VN K pwvCKaM, KOTOpble He4OCTaTO4YHO CHMKEHDI .

Npepensi poboTa

Mpepens ans
EEMUELE @ 3aBOACKME HACTROAKK .

MnockeeTn ' _ ' ' .
HawnGonee orpaHu-eHHE A Havimeres orpaHn-eHHs! i

MonoxeHune
WHCTpYMeHTa

HanpaeneHue O Monb30BaTensCcKmin
VHCTRYMEHTa

B/B Npeaen HopMans Hblii OrpaHutenbIii

AnnapaTHoe MoLuHocTb
obecreenine

()

MomeHT
PROFIsafe

Bpemn ocTaHoBa
(ECE, /e PaccTosHve ocTaHoBa

TPeXTI0SULIMOHHEIA CKOPOCTE MHCTPYMEHTa .
e T ere

> Fieldbus CKOPOCThL NOKTS
Ycwnve nokTs

| 3abriokMpoBaTh | | MprMeHUTH |

| .
° 0 o """"‘-”'M\\q-

2. B pa3pene «llonb3oBaTenbCKuiny MOXHO 3afaTb npeaensl ana paboTtsl poboTa u
KOHTPONMpOBaTb COOTBETCTBYIOLLME JOMYCKU.

MouyHocTb
— OrpaHn4MBaeT MakCUMarbHYH MeXaHU4YeCKyto paboTy, KOTOpY NPOU3BOAUT pobOoT B
cpepe. ATOT Npenen cuMTaeT None3Hyto Harpy3ky 4acTbio poboTa, a He cpefpl.

MomeHT
— orpaHu4MBaeT MakCuMarbHbIi MOMEHT poboTa.
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Bpewms octaHoBa
— orpaHn4MBaeT MakcumarnbHoe BpeMs, KoTopoe TpebyeTcsa poboTy Ans OCTaHOBKM,
Hanpumep, Npy 3a4eMCTBOBaHMN aBapuMHOro OCTaHoBa.

PaccTtosiHne octaHoBa
— OrpaHuyMBaeT MakcumarsbHOe PacCTOsiHME, KOTOPOEe MHCTPYMEHT UMK NIOKOTbL poboTa
MOTYT MPOWTN BO BPEMS OCTAaHOBKM.

NMPUMEYAHUE

OrpaHnyeHne BpEMEHU U PacCTOAHMA OCTAHOBKM BNUSAET Ha 0OLLYHO
CKopocTb poboTa. Hanpumep, ecnu 3agaHo Bpems octaHoBkun 300 mc,
MaKcMMarbHasa CKOpoCTb pob6oTa orpaHnYeHa Tak, YTobbl OH Mor
octaHoBuTbCsA 3a 300 mc.

CKOpOCTb UHCTPYMEHTa
— OrpaHn4MBaeT MakCUMarbHYH CKOPOCTb MHCTPYMEHTA.

Yeunne nHetpymeHTa
— OrpaHn4YMBaeT MakCuMarbHOE yCUmMe NHCTPYMEHTa, KOTOPOEe MHCTPYMEHT poboTa
npunaraeT Npu 3axaTuu.

CKOpOCTb JIOKTSA
— OrpaHn4MBaeT MakCUMarbHYH CKOPOCTb JIOKTS.

Yeunne nokra
— OrpaHn4MBaeT MakCUMarbHOE yCUImMe, KOTOpoe MOXET npunaraTb JIOKOTb K CBOEN
cpege.

CKOpOCTb 1 ycuUnue NHCTPYMeHTa orpaHnyeHsl onaHuem Ans nogcoeanHeHns MHCTpPYMeHTa
N LLEHTPOM OBYX 3afaHHbIX NONb30BaTENEM MOSIOXEHUN UHCTPYMEHTA, CM. 22.14.
[MonoxeHne MHCTpymMeHTa Ha cTpaHuue 151,

1 OMACHO

¥ G Vcnone30BaHve NapaMeTpoB KoHMKMypaUn 6e30MacHOCTY, KOTOPLI e OTVHaTCA 0T NapamMeTpoB, ornpefesneHHb X OL|eHKOR PUCKOB
MOPKeT MPYIBECTI K OMAcHOCTAM, KOTOPREIE HRYCTPaHIMEI B I0CTATOYHOM CTeMNeH, VN K PUCKaM, KOTOPbIe He0CTaTO4HO CHUMKEHD!

Mpeaens pobota
Mpeaens: ans

EERUE S O 3aBOACKME HACTROAKK

MnockoeTn

MonoxeHune
WHCTpYMeHTa

AsTopckoe npaeo ©2009-2022 - Universal Robots A/S. Bce npaBa 3auLLeHbI.

Hanpasnenue
VHETPYMEHTa

E/B

@ Monk30BaTeNscii

Mpeaen

HopManbHeti

Orpanientbiit

AnnapaTHoe MoLHocTe 300| BT 200|BT .

e MomeHT 25,0| kr mic 10,0|«r m/c <

RECLEES Bpews ocTaHoBa 400| mc 300|mc

EETE: GRS PaccTosHve ocTaHoBa 500 MM 300 rm

TPexmosuLKOHHEIA CKOPOCTE MHCTPYMEHTA 1500 mm/ic 750| mmic .
YCUme MHCTPYMeHTa 150,0/H 120,0/H
CKOpOCTh NOKTS 1500/ mm/c 750 mm/c .

H

Ycwnve nokTs

150,0

120,0

| 3abriokMpoBaTh |

| MprMeHUTH |

000 @
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NMPUMEYAHUE

Bce npepenbl po6ota MOXHO BEpHYTb Ha 3aBOACKUE HAaCTPOMUKM, HYTOObI
cbpocnTb MX Ha 3HAYEHNSI MO YMOMYAHUIO.

22.8. Pexnmbl 6e3onacHocTu

B 06bI4HbIX yCoBuMsAX (Hanpumep, Npu OTCYTCTBMU aKTUBHOMO 3aLUTHOrO OCTAHOBA) cUCTEMA
6e3onacHocTu paboTaeT B 04HOM U3 PeXMMOB 6€30NacHOCTH, KaxXablii U3 KOTOPbIX UMeeT
COOTBETCTBYOLWMIN HAbop nNpeaenoB 6e30nacHoOCTU:

HOpMaﬂbelﬁ PEXUM — pexum 6e30nacHOCTU, aKTUBHbIN MO YMOJI4aHUIO.

OrpaHu4YeHHbI peXUM akTUBEH B CIllydae pacnosioXeHus LeHTparibHON TOYKU MHCTPYMEHTa
(LLTW) poboTa 3a npeaenam nnocKoCTN orpaHNYeHHOro pexuma npu cpabatbiBaHum (cm. 22.11.
[NOCKOCTUN Ha TUTYSbHOW CTPaHULIE) UK B CIlyYae ero akTMBauumn HacTpanBaeMbliM BXOLOM
(cm. 22.16. B/B Ha cTpaHuue 155).

PeXxunm BOoCCTaHOBIEHUs1 akTUBU3MPYETCA B Cllyyae HapyLleHus npeaena 6e3onacHoCcTy u3
aKTMBHOro Habopa npeaenos, MaHUMyNsSTop po6oTa BbINONHAET ocTaHoB kaTeropum 0. Ecnin npu
BKITHOYEHMN MaHNUNyNATopa poboTa OH yXe HaxoaUTCs B NMOMOXEHUN, HAPYLLAOLLMM aKTUBHbIN
npeaen unu rpaHnly 6e3onacHoCTH, ero 3anyck NPOUCXoAUT B peXMMe BOCCTaHOBMEHUS. OTO
NO3BOSIET BEPHYTb MaHUMYNATOP po6oTa B rpaHuLbl Npeaenos. B pexvme BoccTaHOBNEHNS
nepemMeLleHne MaHunynaTopa poboTa orpaHMyeHo hMKCMpoBaHHbIM HABGoOPOM Npeaenos,
KOTOpble NoNb30BaTelNb HE MOXET HacTpaneaTh. MNoapobHee o Npegenax pexuma
BOCCTaHOBJIEHUSI CM. PYKOBOZCTBO M0 YCTaHOBKE 060pYyA0BaHUS.

BHUMAHUE

B pexvme BocCcTaHOBNEHUS OTKIOYEHbI MPeaernbl AN NOSIOXEeHUS CoOUSIEHEHWS,
NOJSIOXEeHUSs UHCTPYMEHTA 1 OPUEHTaLMN MHCTPYMEHTa, No3TOMY Npu Bo3BpaTe
MaHunynsTopa poboTa B rpaHuLbl Npeaenos crneayeT cobnioaaTb OCTOPOXHOCTb.

MeHto «KoHdurypaumsa 6e3onacHOCTM» NO3BOMAIOT NONb30BaTEeN0 YCTAaHOBUTL OTAENbHbIE
Habopbl Npeaenos 6e3onacHoOCTU Anst 06bIMHOro U OrpaHNYEHHOro pexXnmMoB. Mpeaenbl CKOpoCTH n
MOMEHTA OrPaHNYEHHOro pexmMa Asst MIHCTPYMEHTa U COYNEHEHNI AOMXHbI 6bITb 6onee
CTpOrMumMu, 4em ansi 06bI4HOro pexmma.

22.9. OTKNnoHeHunsa

B KoHurypauum 6e3onacHoCT yKa3biBaloTCs Npeaenbl cuctembl 6esonacHocTu. Cucrema
6e30rmacHOCT¥ Nofy4aeT 3HaYeHns U3 Nnonen BBoAa M onpeaenseT HapyLeHne AaHHbIX 3Ha4YeHUH,
ecnu Kakoe-nnmbo 13 HUX NpesblileHo. KoHTponnep po6oTa nbiTaeTcs NpeaoTBpaTuTh Kakme-nnmbo
HapyLUEeHMWsl MyTeM 3aLUMTHOro OCTaHOBA UM CHUXEHNS CKOPOCTH.
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22.10. Npepensl ANa couneHeHns

Mpeaenb! Ana couneHeHns No3BosIST OrpaHMYMBaTh OTAENbHbIE ABUXEHUSI COMNIEHEHUI po6oTa B
NpoCTpaHCTBE 0606LLEHHbIX KOOPAMHAT, T. €. BpallaTenbHOE NONOXEHNE 1 CKOPOCTb BpaLLeHus
couneHeHus. EcTb ABa BapuaHTa Npeaenos AJf1si COUNeHeHMs:: MaKCUuMarsibHasi CKOpPOCTb U
AManasoH NonoXeHus.

[vana3oH NonoxeHunsi 3anacTba 3 N0 YMOYaHUIO HE orpaHunyeH. Mpu ncnonb3oBaHUm
NOAKINIYEHHbIX K pob0oTy kKabenen cHavana cnepyet yopaTtb donaxok HeorpaHu4eHHbI AnanasoH
Ons 3anacTbA 3 Bo n3bexaHue HaTsxxeHus kabenen n cpabaTtbiBaHUS 3aLLIMTHOrO OCTaHOBA.

1. MakcumarsbHasi CKOpoCTb OnpeaensieT MakCMMarbHYH YrTOBYH CKOPOCTb KaXaoro

CO4J1IeHEeHNA.

2. [nanasoH nonoxeHus onpeaensieT Auana3oH NONOXeHU ANa Kaxaoro couneHexus. B
3TOM Ccriyyae noJsisi BBOAa AJ1si OrpaHNUYEHHOro pexmnmMa TakxXe OTKIHYEHbI, eCNv OTCYTCTBYET
NIOCKOCTb 6€30MacHOCTUN UK KOHUTypupyemblit HAB6OP BXOAHbLIX CUrHANoB Ans ee
cpabaTbiBaHus. OTOT Npeaen no3sonseT 6e3onacHoin NporpaMMmnpyemMoi ocu orpaHm4mMBaThb

poboTa.

norpee [N s
) O6bLee OwWanasoH NnonoXeHWA

Mpenenti pofoTa

Mpenene ona
coHneHeHna

MnockocTn

MonoxeHne
MHCTPYMEHTa

Hanpasnerne
MHCTpYMEHTE

B/B

AnnapaTHoe
oBecnevqeHne

PROFIsafe
Eez0n, CX0AHoe

TPexnozMUNOHHEIA

C

QcHoBaHVe
Mne4o
JlokoTe
3anacTee 1
3anAacTee 2

3anacTee 3

-363 — 363 °
-363 — 363 °
-363 — 363 °
-363 — 363 °
-363 — 363 °
-363 — 363 °

MakcurmMankeHaa CKOpPOCcTe

Counenennn
OcHoBaHvie
Mnevo
JlokoTe
3anacTee 1
3anAacTee 2

3anacTee 3

MHAMYM
-363
-363
-363
-363
-363
-363

it pexum

Makcimym
363
363
363
363
363
363

makc: 191 °
Makc: 191 °,
Makc: 191 °,
makc: 191 °
Makc: 191 °,

Makc: 191 °,

191
191
191
191
191
191

it pexum

CkopocTe 100%

OrpannuennbIi pexn

MAHMYM

-363
-363
-363
-363
-363
-363

Mak cimym

OrpaHuenHbiil pexin

191
191
191
191
191
191

7)Y

250MM/c

-1l
-119
-1
-1l
-119
-1

363
363
363
363
363
363
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22.11. NnockocTtun

NMPUMEYAHUE

KoHdurypaums nnockocTen NosiHoCTbo OCHOBaHa Ha 06bekTax. [MoaTomy Mbl
peKoMeHAyeM co3aaTh M MPOUMEHOBaTh BCe 06beKTbl Nepen UISMEHEHNEM
KOHdUrypaumm 6e3onacHoOCTU, Tak Kak poboT BbIKIHYEH nocrne AebnoKMpoBKy
BKNnaaku «be3onacHocTb» 1 ABUXeEHUE poboTa He BO3MOXHO.

PyKOBOﬂ,CTBO nofib3oBaTtend
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lMnockocTn 6e30nacHOCTM orpaHMunBatloT pabouyto 30Hy poboTa. Bbl MoXeTe 3agaTh 4O BOCbMMU
NNocKocTen 6€30MacHOCTU, OrPaHMYMB MHCTPYMEHT M NTOKOTb poboTa. Bbl Takxe MoxeTe
OrpaHMYNTb OBUXEHUSA NOKTS ANst KaXA0W N0CKOCTM 6€30NacHOCTM 1 OTKIMHYNUTL OFPaHUYeHNe,
OTMeHMB Bbl6op dnaxka. Mepen koHMrypmpoBaHuemM niockocTen 6e3onacHoCT HeobxoaANMO
3apgaTtb 06BEKT B ycTaHOBKe poboTa (cM. 25.5. HacTporika BBoga-BbiBoAa Ha cTpaHuLe 236).
3aTeM 06BEKT MOXHO CKOMMPOBaTh B OKHO 6€30MacHON NIIOCKOCTU U CKOHUIyprpoBaThb.

BHUMAHUE

YcTaHoBKa nnockocTeil 6e30nacHOCTM TONbKO CO3aeT Npeaenbl Ans 3afaHHbIX
cchep MHCTpYMEHTa U NTOKTS, a He obLiue npeaens! Ana MaHunynatopa po6ora. 1o
03HayaeT, YTo YyCTaHOBKa NNIOCKOCTN 6e30MacHOCTY He rapaHTUpYeT, YTo Ha
Apyrue KOMMOHEHTbI MaHUNynaTopa poboTta 6yayT pacnpoCcTpaHATLCA Takoe Xe
orpaHuyeHme.

22.11.1. Pexumsbl

Kaxp,yro MJIOCKOCTb MOXHO CKOHCbI/IprVIpOBaTb C orpaHn4ynTenbHbIMU pe€XUuMamMm C NOMOLLLbIO
HunxenepeyncrieHHbIX 3Ha4KOB.

OTKI04eHOo
[MnockocTb 6e3onacHOCTU Bcerga HeakTUBHA B 3TOM COCTOSIHUN.

O HopmarnbHsbiii
Ecnu cnctema 6e3onacHOCTV B HOpManbHOM pexume, HopMarbHasi NI0CKOCTb aKTUBHA U
BbICTYNaeT B Ka4eCcTBe CTPOroro npeaena nosioXeHus.

Ecnun cuctema 6e3onacHocTv B orpaHn4eHHOM pexunme, nNioCKOCTb OrpaHN4YeHHOro pexmnma
adKTUBHa 1 BbICTyNnaeT B Ka4eCTBe CTPOroro npenena nosyioxeHnaA.

Il HopmarbHbii n OrpaHU4eHHbIN
Ecnu cuctema 6e3onacHocty B pexmme «HopmanbHbI nmn orpaHNYEeHHbIN», NI0OCKOCTb
HOPMasbHOro 1 OFPaHUYEHHOr0 peXnuMa akTMBHa 1 BbICTYNaeT B Ka4ecTBe CTPOroro npegena
NOSIOXEHWS.

K OrpaHu4eHHbIV pexum npu cpabaTtbiBaHUN
MnockocTb 6e30nacHOCT NepeBOAMT cMCTEMY 6E30MacHOCTH B OFPaHUYEHHbIN PEXUM, ECIN
WHCTPYMEHT WUNK NIOKOTb pob0Ta BbIXOAUT 3a ee Npeaensi.

@ [loka3atb
Mpy HaxaTnm 3TOro 3Hauka nNnockocTy 6eszonacHocTn oTobpaxatoTcs Ha rpadmke Unu
CKpbIBAOTCH C HEro.

W Yaanutb
YpanaeTt co3aaHHyo NockocTb 6e3onacHoCT. PYHKLUMN «OTMEHA» U «MOBTOPUTLY
OTCYTCTBYIOT. ECnun cnyyanHo yaanuTb NI0CKOCTb, e NPUAETCA Co3A4aTb CHOBA.

# [NepenmeHoBaTh
Mpy HaxXaTnM 3TOro 3Ha4yka MOXHO NEPEUMEHOBATL MITOCKOCTb.
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22.11.2. KoHdurypaums nnockocten 6€3onacHoOCTu

1. B BepxHem KonoHTuTyne PolyScope HaxXmnTe nyHKT YCTaHOBKaA.

2. B 60KOBOM MEHI0 C NIEBOI CTOPOHbI 3KpaHa HaxmuTe «be3onacHocTby 1 BblibepuTte
NMnockocTw.

3. B BepxHel npaBou 4acTu okHa B none «lnockoctm» HaxmuTe [Jo6aBUTb NNIOCKOCTb.

4. B HuxHen npaBoi YacTu aKpaHa, B none CBoNCTBa, 3agante «Mmsa», «CkonmpoBaTb
06bekT» n «OrpaHnyeHnsa».

B none CkonupoBaTb 06beKT [OCTYMHbI TONbKO «He onpeaeneHo» n « OCHoBaHMUE».
CKOHp1rypmpoBaHHyt Ni0CKOCTb 6e30nacHOCTM MOXHO copocuTb, BbibpaB He onpepeneHo.

Ecnu ckonnpoBaHHbI 06 beKT N3MeHeH B okHe « PyHKUUKUY, cripaBa oT TekcTa « CkonmpoBaTb
06beKkT» NosABNAETCA NpeaynpexaatoLmin 3Ha4YoK. ATO 03HAYaeT, YTO OOBEKT He
CUMHXPOHU3MpYeTCH, T. €. HOPMaLMsA B KapTe CBOMCTB HE OOHOBISIETCA U HE OTpaxaeT
N3MEHEeHUN, KOTopble MOMNN BbITb BHECEHbI B OO BHEKT.

v EesonacHocTe MnockocTs 1 O0Oe
MnockocTs 2 Ee
MNpegent poboTa —
D+ MnockocTk 3 I e 1]
E':j:::‘;f:ﬁ + [obaBnTk NNoCKoCTE
MNnockocTy
Monosxenne
VHCTRYMeHTa
Hanpaenetive _
WHCTRYMEHTa ! CeoncTea
B/E MnockocTe 3
AnnapaTHoe
obecneqenme CronupoBaTe 00beKT 1 Q0
PROFIsafe + toolBoundary V|
EBezon, ncxoAHoe
OrpaH4eHns
TpeXnOZMHMOHHhIIﬁ —
D [ osa v|
eranu
Creuserus

[ OrpaHmuerie nokTs

| 3abnokupoBaTth | | MpuMeHUTE |

o 0 O
: y C| v /]
250MM/c ° CuMyAALMS .

CkopocTe 100%

22.11.3. IlokoTb

MoXHo 3aaTb OrpaHMYeHMne NOKTS, YTODObI He I0MYCTUTL MPOXOXAEHUSA NTOKTEBOr0O COUSIEHEHNS
poboTa Yepes Nbyio N3 3aAaHHbIX MNOCKOCTeN. UTobbl paspeLumnTb NPOXoXaeH e Yepes
MA0CKOCTU, OTMeHUTE «OrpaHnyYeHmne NoKTS».
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22.11.4. LiBeTOBada KognpoBKa

Z anael ne e o T T BpyuHy
) O6bLee PoboT MNnockocTn (3 of 8)

v EesonacHocTe MnockocTs 1 O0Oe
MnockocTs 2 Ee
MNpegent poboTa —
D+ MnockocTk 3 I e 1]
E':j:::‘;f:ﬁ + [obaBnTk NNoCKoCTE
MNnockocTn
MonoxeHne
MHCTPYMeHTa
Hanpaenetive _
WHCTRYMEHTa ! CeoncTea
B/E MnockocTe 3
AnnapaTHoe
obecnesenne CronuposaTk o6bekT (&)
PROFIsafe + toolBoundary V|
Eeson, ncxogHoe
OrpaHn4eHns
TPeXNoaMLMBHHI —
D [ osa -|
eranu
Cueaiowe

[ OrpaHmuerie nokTs

| 3abnokupoBaTth | | MpuMeHUTE |

*. 000
u o C| Y /1
250MM/c CumMynaums .

CkopocTe 100%

Cepebini
IMnockoCTb CKOHUIrypuMpoBaHa, HO OTKIo4YeHa (A).

XKentbivi n YepHbi
HopmanbHasa nnockocTb (B).

CUHW 1 3e51eHbIV
MnockocTb cpabatbiBaHusa (C).

YepHas ctpernka
CTOpoHa nNnocKoCTH, C KOTOPOK pa3peLuaeTcs pacnonaratbCst MUHCTPYMEHTY U/Wnu NOKTHO (aNa
HOPMaribHbIX NIIOCKOCTEN)

3erneHasi cTperika
CTopoHa nnocKocTn, C KOTOPOK pa3peLuaeTcs pacrnonaraTbCa MHCTPYMEHTY U/Uin NOKTIO (ANnA
nrnockocTten cpabatbiBaHMsA)

Cepasi cTpesnka
CTOopoHa nnocKocTn, C KOTOPOK pa3peLuaeTcs pacrnonaraTtbCa MHCTPYMEHTY U/Wnn NOKTIO (AnA
OTKIHOYEHHbIX NIIOCKOCTEN)

22.12. CBoboAaHbIN NpMBOA

CB060AHbIV NPMBOA NO3BOJISET BPYHHYHO NEpPEMELLATb MaHUNYNATOp poboTa B HyXHOEe
nonoxeHue. CouneHeHnss ABUraloTca ¢ He6ONbLUIMM CONPOTUBIIEHNEM, TaK Kak TOPMO3a
oTnyLeHbl. [loka MaHunynsTop poboTa nepeMeLLaeTcs BPYYHYH0, OH HAXOAUTCA B peXume
cBobopgHoro npusoga (cm. 21.1. Paboune pexumbl Ha ctpaHuue 137). Mo mepe Toro kak
MaHUNynaTop poboTa B pexnme cCBOOOAHOro NpMBOAa AOCTUraeT 3a4aHHOro npeaena unm
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nnockoctu (cm. 22.11. NnockocTtu Ha cTpaHuue 147), conpoTueneHne yeenmuunsaetcs. [lostomy
nepemeLLaTtb poboTa B HOBOE NOMOXEHME CTaHOBUTCA TpyaHee. Pexum cesobogHoro npuesoaa
MOXHO BKJIIOUUTb CneayoLwmmmn cnocobamu:

* C nomMoLLbH KHOMKKU cBOBGOAHOro NpMBoOAa.

* C nomoupto «[Jencrteui BXogoB/BbixogoB» (cM. 25.5.3. BxogHble/BbIXOAHbIE ENCTBUSA U
yrnpaBreHne Ha BKIagKe BBOAA-BbIBOAA Ha CcTpaHuue 237).

* C nomoLLbo KHOMKKM cBO6OAHOrO NPUBOAA Ha 3KpaHe Bknaaku «lMepemelyeHune» (cm. 26.2.4.
CB060AHbIV NPUBOLA, Ha CTpaHuLe 272).

22.12.1. \cnonb3oBaHMe KHOMKM cBO60OAHOro npueoaa
1. HaxmuTe n yoepxmBante 3axaTon KHOMKY CBOGOAHOro npuBoaa Ha NOABECHOM MyJsibTe
oby4yeHus.

2. MNepemecTnTe MaHUNyNsaTop poboTa B HYXXHOE NONOXEHME.

22.13. ObpaTHbIN Npoxon,

Bo Bpemsa nHnumManusauum MmaHunynaTopa pobota MoryT HabnogaTbCa HE3HAYUTENbHbIE
BMOGpaLMmM Npu oTNycKaHnM TOpMO30B poboTa. B HEKOTOPbLIX CUTyaumsax, Hanpumep, Koraa poboT
6NN30K K CTONKHOBEHMIO, AaHHble KoNebaHus ABNATCA HeXenaTtenbHbIMU, NO3TOMY MOXET
ncnonb3oBaTbca PyHKUUS OBpaTHBIN NPOXoa Ans NPUHYAUTENBHOTO NepeMeLLEeHUs
onpeaeneHHbIX CoUNIEHEeHUI B He0b6XxoauMoe noroxeHue 6e3 o0TnyckaHus Bcex TOpMO30B B
MaHunynaTope poborTa.

22.13.1. BknioueHne yHKumm « O6paTHbIN NPOXoa»

1. Ha akpaHe MuuumanusupoBatb Haxmute BKIT — 3anyctutca nocnegoBaTenbHOCTb
BKJIIOYEHUSA.

2. Korga pobot 6yaeTt B cocTossHMM 6e30eNCTBUA, HAXMUTE U yAEpXUBaNTE KHOMKY
CBo6oaHbI NnpuBoA,. Po6oT nepenget B cocTosiHe O6paTHbI NPOX0A.

3. Topmo3a oTnyckatTCs TOMbKO A1 TEX COYNEHEHWNI, K KOTOPbIM NPUMEHAETCS
3HaunTenbHoe paenenHue. (Moka BknoveHa (HaxaTa) kHorka CBobofaHbIN npusoA.) Mpu
ncnonb3oBaHun yHKLMn OBpaTHbIN NPOXOA MaHUNyNATOp poboTa ABUraeTcsi MeHee
cBOOOHO.

22.14. lNonoxeHne NHCTPYMEHTa

Ha akpaHe «[MonoxeHne MHCTpyMeHTa» MOXHO 3a4aBaTb 605bLUEe KOHTPONUPYEMbIX OFpaHUYEHNIA
[ANA UHCTPYMEHTOB U (MNN) NPUHAANEXHOCTEN, pacrnonoXeHHbIX Ha KOHLLE MaHunynaTopa po6oTa.
Po6oT noseonset BU3yanu3npoBaTb U3MEHEHUS.

MHCprMeHT no3BonAeT 3agaBaTtb U KOHq)MprMpOBaTb MaKCMMyM ABa MHCTPYMEHTa.
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UNIVERSAL ROBOTS 22. KoHdurypaums 6e3onacHocTut

MHCTpYMEHT_1 — MHCTPYMEHT No ymonyaHuio co 3HaveHmamu x=0,0, y=0,0, z=0,0 n
pagnycom=0,0. 3Tn 3Ha4YeHuA npeacTaBnsatoT cobon hnaHew Ana noacoeamHEeHNss UHCTPYMEHTa.

B none «Konuposatb LITV» Takxe MOXHO BbibpaTh PraHew Ans noacoeANHEHUss MHCTPYMEHTA,
nocre Yero 3HadyeHus NHCTpymMeHTa 6yayT copolueHsbl Ha 0.

Ha dnaHue gna nogcoeanHeHns MHCTPYMEHTa 3aaeTCA chepa no yMOn4aHuto.

NREZ4QAH

vu  Nperpanma Gmka Nepenzwenn: B8 Kyprian

Po6oT WHecTpyMeHT (1 of 3)

v/ EesonacHocTL M®naHeL, ANA NoAcoeAUHEHNA UHCTPYMe
+ [obasuTk UHCTPYMEHT
Mpenenk poboTa
—— +
coMneHeHnA
MnnockocTr
MonoxeHne
WHCTPYMeHTa
HanpaeneHue
MHCTpYMeHTa ® /| ®naHeu Ans NoncoenuHeHUs UH
B/B
Paowyc (makc.: 300mm)
AnnapaTHoe
oBecneqerue
PROFlsafe
Konuposats LT
Beson. ucxogHoe
TpexnosuLyoHHsIi bl PenakTvpoBaTh NO3ULMKD
) Aetann X
> Fieldbus Y

z

| 3abnokupoBaTtk | | MprMeHnTE |

000 @

opocTe 100%

,D,J'IFI 3aAaHHbIX nofb3oBaTesieM NHCTPYMEHTOB MOXHO M3MEHUTb crieayruine napameTpbl.

Papuyc — nameHeHune paauyca scen cipepbl. Pagnyc yuntbiBaeTca npyu UCNonb30BaHUK
nnockocten 6e3onacHocTu. Ecnu Touka Ha cdhepe NpoxoauT NNOCKOCTbL cpabaThiBaHNS B
OrpaHNU4YeHHOM pexume, poboT NepeknyaeTca B orpaHnyeHHbIN pexuMm. Cucrtema 6e3onacHocTy
npeaoTBpaLLaeT npoxoxaeHune nobon ToUkn cdepbl Yepes N0CKOCTb 6esonacHocTu (cm. 22.11.
MnockocTu Ha cTpaHuue 147).

MonoxeHne — nameHeHue NosioXeHne MHCTPYMEHTa OTHOCUTENbHO hraHua Ans noacoeanHeHus
MHCTPYMeHTa poboTa. [MonoxeHune yunTbiBaeTcst QyHKLMAMU 6€30MacHOCTU AJ1si CKOPOCTH
MHCTPYMEHTA, YCUNMS UHCTPYMEHTA, PAaCCTOSIHUSI OCTaHOBA U NIIocKocTel 6e30nacHoOCTy.

CyLLeCTBYIOLLYIO LLIeHTpanbHY TOYKY MHCTPYMEHTa MOXHO UCMOoNb30BaTh KaK OCHOBaHWe Ans
onpeaeneHnsa HoBbIX MONOXeHUN NHCTpYMeHTa. Konua cywecTsytowen LITU, npeasaputensHo
3apaHHou B MeHto «Obwee» B okHe LITU, noctynHa B MeHto «[ofoXeHne MHCTPYMEeHTa», B
packpbiBatowemcs cnucke «Konumposatb LIT».

Mpu pepakTpoBaHUn N KOPPEKTUPOBKE 3HA4YeHU B Nonsx BBoaa PepakrupoBaTb NO3MLMUI0 MMS
LITN B packpbiBatoLLeMCA MEHIO U3MEHAETCA Ha NOJIb30BaTesNIbCKOe, YKa3biBas Ha TO, YTO
ckonupoBaHHasa LUTU n cbakTudeckun npenen seoaa pasnuyatorcs. NcxogHas LITU octaeTtca
OOCTYMNHa B pacKpbIBalOLWLEMCHA MEHIO, 1 €e CHOBA MOXHO BblOpaTb, YTOObI BEPHYTb 3HAYEHUSA K
n3HavanbHou nNo3uuun. Beibop B packpbiBatoLemcsa MmeHio konuu LITU He BnuseT Ha ums
WHCTPYMEHTA.

lMocne BHeCEHMA U3MEHEHWI B OKHO MOJNTOXEHWSA MHCTPYMEHTA, €CNN Bbl 3aX0TUTE U3MEHUTb
ckonupoBaHHyto LITU B okHe KoHdurypaumm LUTU, cnpasa ot Tekcta «KonuposaTb LTU»
nosBMTCA NpeaynpexaaroLLmii 3Ha4vok. 1o o3HayaeT, 4to LITU He cnHxpoHuampyeTcs, T. e.
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NHGOpPMaLMA B Nosie CBOMCTB HE OOHOBNSIETCA U HE OTpaxaeT U3MEHEHUI, KOTOpble MOrnu BbITb
BHeceHbl B LUTU. LUTU MOXHO CUMHXPOHN3MPOBaTb, HaXaB Ha 3Ha4YOK CUHXPOHU3auun (cMm. 25.2.
KoHdurypauma LUTU Ha cTpannue 229).

[lna onpeaenennst n nCNonb3oBaHNUs MHCTpyMeHTa LITU cuHxpoHuaupoBaTtb Heoba3aTenbHo.
MHCTpYMEHT MOXHO NepenMeHoBaThb, HaXaB Ha KHOMKY C KapaH4alloM pagoM ¢ oTobpaxaembim
MMEHEM UHCTPYMeEHTA. Takxe MOXHO 3aJaTb paavyc B paspelleHHom avanasoHe 0-300 mm.
Mpepnen otobpaxaeTcs Ha rpacrMyeckomn NNOCKOCTU B BUAE TOYKU UK cpepbl B 3aBUCMMOCTUN OT
BEJNIMYMHbI paguyca.

v EesonacHocTs DOnaHeL, ANS NoAcoeAVHEHNA MHCTPYMe
+ [N06aBUTL UHCTPYMEHT
MNpegent poboTa
Mpepene ona E
codneHenna
MNnockocTy
Monosxenne
VHCTRYMeHTa
Hanpaenetive
R ey ® /| ®nareu Ans NoncoeanHeHUs UH
B/B
Papnyc (Makc.: 300Mm)
AnnapaTHoe
oBecnevqeHne
PROFlsafe
KonupoBsaTs LITK 1
Bezon. ucxogHoe
TPeXnoZMLNOHHEIN - PenakTupoBaTe Nosvumo
) HAetann X
> Fieldbus Y

z

| 3abnokupoBaTth | | MpuMeHUTE |

° 0 O ':Lﬂlwy"lﬂul-‘\ﬂ.

CkopocTe 100%

22.15. HanpaBneHne NMHCTpYMEHTa

OKpaH HanpasneHns NHCTPYMEHTa MOXHO UCMNONb30BaTh A1 OrpaHUYeHns yria HaBegeHns
NMHCTpyMeHTa. Npeaen onpeaenaeTca CEKTOPOM, KOTOPbIN MMeeT (PUKCUPOBaHHYI0 OpUeHTaLMIo
OTHOCUTESNIbHO OCHOBaHWA MaHunynaTopa poboTta. 1o Mepe nepemelleHnsa MaHunynsitopa poboTa
HanpaBsneHne MHCTPYMEHTa orpaHMyeHo, Tak YTo OH OCTaeTcs B nNpefenax 3ajaHHOro CeKTopa.
HanpasneHne MHCTpyMeHTa N0 yMOSIYaHMIO COBMafaeT € OCbio Z BbIXOAHOroO donaHua
WHCTpYMeHTa. Ero MOXHO M3MEHUTb, MPUMEHUB YIbl HAKMOHA 1 caBura.

Mepepn KoHMrypnpoBaHnem npepena Heo6xoAMMo 3aaaTtb TOUKY UK NIIOCKOCTb B YCTaHOBKE
pobota (cM. 25.17. O6bekTbl Ha cTpaHuue 250. 3aTemM 06 bEKT MOXHO CKONUPOBaTb U
MCNONb30BaTh €ro 0Cb Z Kak LLeHTp CEKTOpa, onpeaensowero npeaen.
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NMPUMEYAHUE

KoHdurypauma HanpaBneHnss UHCTpyMeHTa OCHOBaHa Ha o6bekTax. Mbl
peKkoMeHAyeM co3aaTb HYXHbIN(-ble) 06bEKT(-bl) 4O PeAaKTMPOBAHUS
KOH(Urypauma 6e3onacHoCcTu, Tak Kak nocne AebnokMpoBKu BKIaaKu
«Be3onacHocTb» MaHunynATop poboTa OTKNYaeTCs, U 3a4aTb HOBbIE OO BLEKTHI
HEBO3MOXHO.

) O6bLee CeoWcTEa npefAena

N\ BEezonacHocTe CronunpoBaTh ofbekT (,')
Mpenenst poboTa + toolBoundary V‘
Mpenenk AnA + OrpaHnervs
codneHenna

[ c6a M
MNnockocTy
CmeLLeHve
Monosxenne s
| 35s-1e 30
#
Hanpabnetive
VHCTRYMeHTa
Py! 'y
B/B
AnnapaTHoe -
oBecnevqeHne
PROFIsafe CBOWCTEA MHCTPYMEHTa
*
Be30r, UCX0AHOS - KormposaTe LT (&)
TPeXMoZMLMOHHIi & — ‘(DJ'IBHELL NS NOACORANHEHARA . V|
) Herann Pefak TVpoBaTh HanpasieHne
. HaknoH 0°
) Fieldbus
casur 0l°

| 3abnokupoBaTth | | MpuMeHUTE |

° 0 O ':Lﬂlwy"lﬂul-‘\ﬂ.

CkopocTe 100%

22.15.1. CsoncTtBa npegena

[na npegena HanpaBneHNa MHCTPYMEHTa MOXHO CKOHUrypupoBaTb TPU CBONCTBA:

1. LleHTp cekTopa: MOXHO BblGpaTb 06EKT TOYKM UM NITOCKOCTU U3 PacKpPbIBaOLLETOCS MEHIO
n 3apaTb LeHTp cekTopa. Ocb Z BbibpaHHOro 06bekTa UCMONb3yeTCsA B KAYECTBE
HanpaBneHusl, BOKPYr KOTOPOro BbIMNOSTHAETCS LLIEeHTPOBKa CekTopa.

2. Yron ceKTopa: MOXHO OMNpeaesnuTb, Ha CKOMbKO rpaycoB pOGOT MOXEeT OTKITOHATLCS OT
LleHTpa.

OTKIO4EHHbI rnpegers HarnpaslieHnsa UHCTPYyMeHTa
— He aKTuBEH HUKorga.

HopmanbHbiv npeaesn HarpasrieHUs MHCTPYMEHTa
— aKTUBEH, TONMbKO ecnn cuctema 6€30nacHOCTM HaxoaUTCS B HOPMasibHOM pexume.

OrpaHn4YeHHbIV Ipegern HarnpasieHUs NHCTPYMEHTAa
— aKTMBEH, TOSTIbKO eCnn cuctema 6e30nacHOCTM HaxoanTCA B OFpaHUYEHHOM pexume.

HopmaribHbivi u orpaHnYeHHbIV NpeAes HanpasieHNs UHCTPYMEHTAa
— aKTMBEH, TOSIbKO €CIn cUcTeMa 6e30MacHOCTM HaxoaMTCA B HOPManbHOM peXuMe, a Takxe
B OFpaHU4YEHHOM pexume.
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Bbl MoxeTe cbpocuTb NnapameTpbl A0 3HAYEHWUI MO YMOMYAHUIO UM OTMEHWUTbL KOHUIypaLumio
HanpaBneHns MHCTPYMeHTa, BEPHYB (DYHKLIMIO KOMKKM B cCOCTOosIHME «HeonpeaeneHHo».

22.15.2. CBoncTBa NHCTPYMEHTA

Mo YMOJT4aHUIO MHCTPYMEHT YKa3blBa€T B TOM Xe HanpaBJieHNUU, 4TO U OCb Z BbIXOQHOIo CbJ'IaHLl,a
MHCTPYMEHTa. OT0 NONoOXEHNE MOXHO U3BMEHUTb nyTemMm BBOAa OABYX YINoOB:

Yron HaknoHa: onpefenseT Benn4mMHy HaknoHa ocu Z BbIXOLHOro doniaHua oTHOCUTENbHO ocn X
BbIXOAHOro (pnaHua.

Yron casura: onpenenseT BefMynHy BpallleHUss HaknoHEHHOW ocu Z BOKPYT UCXOOHOI0
NnosioXxeHna ocun Z BbIXOLHOMO (bnaHua.

B kauecTtBe anbTepHaTMBbl OCb Z cyuiecTBytowen LIT MmoxHo ckonupoBaTb, BbibpaB
cooTBeTCTBYOLWYIO LI T 13 packpbliBaoLWEerocs MeH;to.

22.16. B/B

BBoAbI-BbIBOABI pa3aeneHbl Ha BBOAbI M BbIBOALI M MONAPHO pa3MeLLeHbl TaK, YTO Kaxaas
PyHKUMA NpefocTaBnsaeT KaTeropuio 3 u BBOAbI-BbiBOAbI PLd.

.
OS> Y J = T

22.16.1. BxogHble curHanbl

[1ns BXOAHbIX CUrHANoOB MOXHO UCMOSb30BaTh cnepywouwpne q:)yHKLI,VII/I 6e30nacHOCTU:

ABapuiiHbIfi OCTaHOB CUCTEMbI
OTa KHOMKa aBapuiHOro oCTaHoBa ABNSETCA anbTepHaTMBON KHOMKE Ha NOABECHOM MNynbTe
06y4eHMA 1 BbINOSHAET NAEHTUYHYHO (DYHKLMIO, ECIIN YCTPOWCTBO COOTBETCTBYET CTAHAAPTY
ISO 13850.

OrpaHnYeHHbIN peXUM
Bce npepenbl 6€30nacHOCTU MOXHO MPUMEHSITb B HOPMasibHOM M OFPaHUYEHHOM pexXmnmax
(cm. 22.8. Pexumbl 6e3onacHocTy Ha cTpaHuue 146). Mpu cooTBeTCTBYOLLEN KOHUIypaumum
nogava Ha BXoAbl HA3KOro curHana npMBoauT K nepexoay cuctembl 6€30nacHocTm B
OorpaHu4YeHHbI pexuM. MaHunynsatop poboTta 3ameanaeTcs Ans COOTBETCTBMA TpeboBaHMAM
Habopa npeaenoB orpaHNYeHHOro pexuma. Cuctema 6e3onacHOCTN rapaHTUpyeT, 4To poboT
oKaxeTcs B Npefenax orpaHMyYeHHoro pexnma meHee 4yem 3a 0,5 ¢ nocne 3agencTsoBaHus
BXoAa.
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Ecnu manunynatop po6oTa npoaonxaeT HapyLlaTb Npeaesnbl OrpaHUYEHHOro pexmnma, To
6yneT BbinonHeH octaHoB kKaTteropun 0. Bo3BpaT B 06bIYHbIN PEXMM OCYLLECTBISIETCS TAKUM
Xe o6pa3oM. Nnockoctn cpabaTbiBaHNA TaKXe MOTYT Bbi3blBaTb NEPEXos, B OrpaHUYeHHbIi
PeXUM.

TpeXI'IOBMLlMOHHoe yCTpOﬁCTBO BKJIIO4YeHWA

B Ppy4HOM pexunme and nepemeLieHna p060Ta Heo6XxoAnUMOo HaxaTb U yAaepXxuBaTtb BHELLHEE
Tpexno3nunoHHoe yCTpOVICTBO BKJTIOYEHNA B NMNOJTYHa>XaToOM NOJNTOXEHUNN.

Ecnu ncnonb3yeTtca BCTPOEHHOE TPEXMO3ULIMOHHOE YCTPOMCTBO BKIHOYEHMS, TO AN
nepemeLleHusi po6ota Heo6XoAMMO HaxXaTb U YAEPXNBATb KHOMKY B CPEAHEM MOSIOXEHUM.

Pabounii pexmm
[aHHbIN BXO4, MOXET UCMOMb30BaThCA A8 NEPEKNYEHNA MeX 4y aBTOMaTUYECKUM U
PY4YHbIM pexunmoM (cMm. 21.1. Paboumne pexnmbl Ha cTpaHuue 137).

ABapwiiHbIvi cépoc
MpenoxpaHUTenbHbIN OCTaHOB aBTOMATUYECKOro pexmmMa

lNpenoxpaHuTenbHbIM OCTaHOB aBTO. PexXnmMa
Mocne HacTponKK NpeaoXpaHUTESIbHbIA OCTAHOB aBTOMaTU4€CKOro peXuMma BbinosHsaeT
npenoxpaHuTerbHbIA OCTAHOB, KOTa BXOAHbIE KOHTAKTbl UMEIOT HU3Koe 3HadeHne n TONbKO
Korza poboT HaxXoAMTCS B aBTOMATUYECKOM pexume.

lpeaoxpaHuTernbHbIN COPOC aBTO. PEXNMA
Mpun npegoxpaHuTenbHOM cOpoce aBTOMATMYECKOro pexnma poboT ocTaeTcsi B COCTOAHUN
NpeAoXpaHUTENbHOro OCTaHOBa aBTOMATUYECKOro pexmnma, noka nepegHnin poHT Ha
BXOAHbIX KOHTaKTax He BbINOAHUT cOpoC.

BHUMAHUME

* Ecnu Bbl OTKNIOUYNN BXOZA, NPEAOXPaHUTENBHOrO copoca No yMonyaHuto, To
MaHunynsTop poboTa 6onbLue He 6yAeT BbIMONHATL NPefOXPaHUTENbHBIN
OCTaHOB MpW BbICOKMX 3HAYEHUsIX Bxoaa. lNporpamma, ocTaHOBIIEHHAs
TONbKO NpefoxpaHnMTenbHbIM OCTaHOBOM, BO306HOBNSAET paboTy.

* CxoxuM 06pa3om ¢ NpeaoxpaHmMTenbHbIM cOpOCoM, ecnuv
npenoxpaHuTerbHbIA COPOC aBTOpEeXMMa OTKITHYEH, TO MaHUNYNATOP
po6oTa He 6yaeT BbINOMHATL NPeAoXpaHUTENbHbIA OCTAHOB N0 AOCTUXEHUN
BbICOKUX 3HAYEHWUI BXOAa NpefoXpaHMTENbHOro OCTaHOBa aBTO. peXuma.
Mporpamma, oCTaHOBMIEHHAA TOJNbKO NpeAoXpaHUTENbHbIM OCTaHOBOM
aBTopexuma, Bo306HOBNAET paboTy.

22.16.2. BbixoaHble curHansl

[N BbIXOAHbIX CUrHANoOB MOXHO 3a4aTb crieayroLume MyHKuun 6esonacHocTu. Bee curHansi
nepexoAaT B HU3KUI peX1M Nocne 3aBepLleHns COCTOAHUSA, BbI3BaBLLEro BbICOKMI pEXUM
CUrHanoBs:
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ABapuiiHbIfi OCTaHOB CUCTEMbI
Hu3kmvi curian nogaeTcs TONbKO Npu Nepexoae cuctemMbl 6€30MacHOCTU B COCTOAAHNE
«ABapuNHOro oCTaHoBa» C MOMOLLbIO BXOAa « ABapUIHbIN OCTAHOB PoboTa Uin Npu HaxaTum
KHOMKKN « ABapuiiHbIN OCTaHOBY». Bo nsbexaHne 6n10KMPOBOK HU3KKIA CUrHan He 6yaeT
noaaBaTbCs, ECNN COCTOSIHME aBapUMHOIO OCTaHOBAa MHULMMPYETCA C MOMOLLLbIO BXOAA
«ABapUNHbLIA OCTAHOB CUCTEMBbI».

Pobor nepemelyaercs
Hwu3kuii curnan, ecnu poboT nepemeLLaeTcsi, B MHOM Clly4ae — BbICOKUIA.

PoboT He ocTaHaBnnBaeTcs
BbIcoKuii curHan npy oCTaHoBIEHHOM poboTe UNnu B NpoLiecce ero ocTaHoBa U3-3a
aBapUNHOIo UNN NPeAOXPaHNTENbHOIrO OCcTaHOBA. Bbicokoe nornyeckoe 3HavyeHue npm
OCTaHOBJIEHHOM po6OTE UNK B MPOLIECCE €ro OCTaHOBA N3-33 aBapUINHOIO UMK
npenoxpaHUTeNIbHOro OCTaHOBA.

OrpaHnYeHHbIN peXuM
Hu3kuvi curian npu nepexoae MaHunynaTopa poboTta B OrpaHMYEHHbIN PEXUM UMK B Criyyae
HaCTpoWkn Bxoaa 6€30nacHOCTM Ha OrpaHNYEHHbIN PEXUM UM HA3KOrO 3Ha4YeHusa curHana. B
NPOTMBHOM Clly4dae NnoAaeTcs BbICOKUMA CUrHar.

HeorpaHun4yeHHbI pexum
- BAHHbI peXnm aBnsaeTcs 0bpaTHbIM OrPaHNYEHHOMY PEXUMY, ONMCAHHOMY BbiLLE.

Be3son. ucxoaHoe
Bbicokuyi curHan, ecnm MaHunynatop poboTa oCTaHOBIEH B CKOH(pUIypUpOBaHHOM
6e30nacHOM UCXOAHOM NONOXEHUN. B NpOTMBHOM Crnyyae noaaeTcst CUrHan HU3Koro
FIOrMYEeCKOro ypoBHS.

NMPUMEYAHUE

Jio6ble BHELUHNE MeXaHM3Mbl, NoslyYatoLme COCTOsIHME aBapuMHOro OCTaHoBa OT
poboTa yepes BbiXxon, « ABapuHbIA OCTAHOB CUCTEMBI», LOMXHbI COOTBETCTBOBATb
TpeboBaHuaM ctangapTa ISO 13850. 310 oco6eHHO Heob6Xx0aMMO B YCTaHOBKAX,
roe Bxop, « ABapuinHbIA OCTaHOB poboTay NOAKIYEH K BHELLUHEMY YCTPONCTBY
aBapurHOro octaHoBa. B Takux crnyyasnx BbiIxog, aBapuinHbI OCTaHOB CUCTEMbI
OyaeT nmeTb BbICOKOE 3HaYeHne nocne pa3bioKMpoBKN BHELLHENO YCTPOMCTBA
aBapuNHOro oCTaHoBa. OTO O3HAYaEeT, YTO COCTOAHNE aBapUNHOIo OCTaHOBA BO
BHELUHMX MexaHn3max byaet copolueHo 6e3 pyyHOro BMeLllaTenbCTBa CO CTOPOHbI
onepartopa pobota. CnepgoBaTernbHO, A1 COOTBETCTBMA CTaHAapTam
6e30nacHOCTN BHELLIHME MeXaHU3Mbl TPeByYIOT py4YHOro BMeLLaTeNnbCcTBa Ans
BO306HOBNEHMA paboThI.

22.16.3. CurHanbl 6e3zonacHoctn OSDD

Brnok ynpaBneHnst MOXHO HacCTpouTb Ha Bbigayy curHanos OSSD npu HeaKTMBHOM/BbICOKOM
ypoBHe Bbixoaa 6e3onacHoctu. Umnynbcbl OSSD o6HapyxuBatoT cnoco6HOCTL 610Kka ynpaBneHus
nepeBoauTb BbiIXOAbl 6€30MacHOCTM Ha aKTUBHbIN/HU3KUI ypoBeHb. Koraa ans BbixoAa BKIHOYEHbI
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nmnynbcbl OSSD, Ha Bbixofe 6e30MacHOCTUN reHepupyeTCs HU3KOYPOBHEBbLIN MMMYIbC 1 MC
kaxgable 32 mc. Cucrema 6e3onacHoOCTM 06HapyXuBaeT NOAKMIOYEHME BbIXOAA K UCTOYHUKY
NMUTaHUA 1 OTKIOYaeT poboT.

Ha pucyHke Huxe npuBefeHbl: BpeMs MeXAY UMMNyNbCcaMn Ha KaHane (32 Mc), AnvMHa numnynsca
(1 mc) 1 Bpems OT uMnNynbCca Ha O4HOM KaHasne A0 MMnynbca Ha Apyrom kaHane (18 mc)

0.0 ms 10.0 ms 20.0 ms 30.0 ms 40.0 ms 50.0 ms

SafetyA _LI

32 ms

1ms
<
SafetyB U

18 ms

BkrnitoueHne OSSD ansa Bbixonos be3onacHocT!

1. B BEepxXHEM KONOHTUTYNE HaXMuUTe NYHKT YCTaHOBKa 1 Bbibepute besonacHoCTb.
2. B pa3pene besonacHocTb BbibepnTe BBOOLI-BbIBOADI.

3. Haxopfacb Ha akpaHe BBOOOB-BbIBOAOB, BbibepuTe «BbixoaHbIE CUrHanNbI» B HYXHbI hnaxok
OSSD. Yto6bl BKntountb craxkn OSSD, BbIXogHOM curHan cHavana Heobxoanmo
NPUCBOUTb.

22.17. AnnapaTHoe obecneveHune

Po6oTa MOXHO ncnonb3oBaTb, HE NPUKPENSAS NOABECHON NysbT 06yyeHus. Mpu cHATUK
noABecHOro nynbTa 06y4yeHus HeobxoaMMo 3agaThb APYron NCTOYHUK aBapunHOro octaHoBa. Bo
n3bexaHue cpabatbiBaHMA curHana HapyweHns 6e3onacHoOCTN He0b6XoAMMO yKasaTb, MPUKpenseH
N NOABECHON NYNbT 00yYeHus.

22.17.1. Bbibop poctynHoro obopyaoBaHus

Po6oTa MoxHo ucnonb3oBaTb 6e3 PolyScope B kayecTBe nHTepderica nporpaMmmMmpoBaHus.

1. B BepXxHeM KOMOHTUTYEe HaXMNUTe NYHKT YCTaHOBKaA.

2. B 60koBOM MeHI0 crieBa Haxmute besonacHocTb 1 Bbibepute AnnapatHoe obecneyeHue.
3. Beepute naponb cuctembl 6e30nacHOCTM 1 pa3bnoKUpyinTe skpaH.
4

OTmeHuTe BbI6GOp NOABECHOrO NnysnbTa 06yyeHus, 4Tobbl ucnonb3oBaTh poboTa 6e3
nHTepdenca PolyScope.

5. Haxmure COXpaHI/ITb n nepe3anyCiuthb, YTOObI NMPUHATb UISMEHEHUA.

MPEOYNPEXOEHUE

Ecnv noasecHom NynbT 06y4eHMsA CHAT UM OTCOEAMHEH OT POBOT, TO KHOMKa
aBapuIHOro oCTaHoBa CTaHeT HeaKTUBHOW. MoaBecHo NynbT 06y4YeHus cneayeT
Ha [I0CTaTOYHOM PaccToAHMK OT poboTa.
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22.18. be3onacHoe HavyabHOoe nonoXxeHue

BezonacHoe HayanbHoOe NONOXeHNe — 3TO NONOXeHNe Bo3BpaTa, onpeaeneHHoe
NnoNb30BaTeNbCKMM HavyarnbHbIM NONoXeHnem. Bxoabl/Bbixoabl 6€30MacHOro HayanbHoro
NONOXEHNs1 aKTUBHbI, KOrAa MaHunynaTop pobota HaxoauTca B 6€30nacHOM HavyanbHOM
MONOXEeHUN 1 Npu 3agaHHOM Bxofe/Bbixoae 6e30nacHOro Ha4anbHOro nonoxenus. Manunynsatop
poboTa HaxoauTcs B 6€30MacHOM HadanbHOM MOMNOXEHWUU, eCNU NONOXEHUS COYNEHEHUI
HaXOASTCA Ha 3aJaHHbIX Yriiax CoOYNeHEHN Un Ha Heckonbkux 360 rpagycos. Beixoa
6e30nacHOro Ha4anbHOro NONIOXEHNs1 aKTUBEH Toraa, koraa poboT HaXoAUTCSA B COCTOSIHMM MOKOS
B 6€30MacHOM HayanbHOM MOJIOXEHUN.

iR
) ObLee Pobot EBeson. ncxogHoe

v BesonacHocTe

Mpement poboTa

| () CMHXPOHMZALMA W8 UCX... |

Npegens Ana
couneHeHnA Yoanute

MnockocTn

YoaneHve Ge3cnacHoOro NCXoaHoro
MonoxeHne NonNo»eHsa OTMeHT HasHa4eHne
WHCTRYMEHTE COOTBETCTBYOLLIMX BIXOO0B

: Lo |
WHCTRYMEHTa
B/B
AnnapaTHoe MonoxxeHWe codneHeHWa (0-360°)
: 3
=

obecneqerne

PROFIsafe OcHoBaHne 90,00°

Mnevo 270,00°

TpexnoauLneHHEIR ‘ NokoTb 270,00°

> Fieldbus 3anAcTee 2 90,00

3andcTee 3 0,00

Eezo0n, CxoAHoe

| 3abnokupoBaTtk | | MpuMmeHnTE |

° 0 O ':LﬂM‘-,""IﬂLLl-‘\F!.

CkopocTe 100%

22.18.1. CuHXpoHN3aUNA C HaYanbHbIM MOJSIOXEHNEM

1. B BepxHeM KOMOHTUTYNE HaXMuTe NyHKT YCTaHOBKa.

2. B 6okoBOM MeHI0 crieBa Haxmute besonacHocTb v Bbibepute Beson. ucxogHoe.
3. B pasgene be3son. ucxogHoe Haxmute CUHXpOHU3aLUUA U3 UCXOLHOTO.
4

B nosiBuBLIEMCS AManorosomM okHe Haxmute MpuMeHUTb 1 Bbibepute MpUMEHUTH U
nepesanycTuTb.

22.19. Bbixog 6e30nacHOro NCXoaHoro NosIoXeHus

Mepen HacTponKom Bbixoaa 6e30nacHOro UCXoAHOro NosoXeHns HeobxoaMmo onpeaenuTb
6e3onacHoe ncxogHoe nonoxeHune (cM. 22.16.2. BbixogHble curHansl Ha ctpaHuue 156).
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22.19.1. OnpeneneHune Bbixoga 6€30MacHOro NCXo4HOro
NosI0XeHnsd

1. B BepxHeM KOMOHTUTYIEe HaXMNUTE NYHKT YCTaHOBKaA.
2. B 60KOBOM MeHI0 B NIeBOM 4YacTh 3KpaHa HaxmuTe besonacHoOCTb 1 Bbibepute Bxoa-BbiXoA.

3. HaakpaHe «Bxopa-Bbixoa» B pa3aene «BbixoaHble curHanbi» n «HasHavyeHme pyHKunn» B
packpblBaloLLeMCA cnncke BbibepuTe Beson. ucxogHoe.

4. B nosiBMBLUEMCS [UanoroBOM okHe HaxmuTe NMpuMeHuTb 1 Bbibepute NpUMEHUTb U
nepesanycTuTb.

22.20. N3ameHeHne 6e3onacHoro uCXoaHoro
NMorioXeHus
MNocne nameHeHusa MNCXOOHOIro NofmoxeHnda He l'IpOVICXO,U,I/IT aBTomMmatTmnyeckoe nameHeHumne paHee

3a4aHHOro 6e30nacHoOro UCXOA4HOrO NONIOXEHUS. Y3en nporpamMmmbl NCXOOHOIO NoJiIoXXeHuA
OCTaeTCcd HeonpeaeneHHbIM, NoKa 3T 3Ha4YeHNA He CUHXPOHNU3NPOBAHbI.

22.20.1. U3ameHeHne 6e3onacHOro MCXoaHoOro NosiIoXeHus

1. B BepxHeM KOMOHTUTYEe HaXMNUTE NYHKT YCTaHOBKaA.
2. B 60KOBOM MEHIO C NIEBOI CTOPOHbI 3KpaHa Bbibepute B ucxogHoe n3 pasgena Obuee.

3. Haxmute PepgakTupoBaTb No3numio, 3agante HOBOE NOMOXeHWe MaHunynaTopa pobota u
HaxmuTte OK.

4. B 60koBOM MeHI0 B pa3aene besonacHocTb BbIbepute beson. ucxoaHoe. Ytobbl
pa36nokupoBaTb HacTpoWiky 6e3onacHoCTh (CM. 22.2. YcTaHoBKa Naporis CUCTeMbI
6e3onacHocTu Ha cTpaHuLe 142), HeobxoAMM Naposb cucTeMbl 6€30MacHOCTY.

5. B pa3gene be3son. ucxogHoe Haxmute CUHXpOHU3aLUA U3 UCXOLHOTO.
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23. Bknagka «BbinonHuTb»

2 % O
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Bknagka BbinonHUTb No3BonsieT yao6HO ynpaBnATb MaHUNynsTopom poboTta u 6r1okom
ynpasneHnsa ¢ NOMOLLbIO MUHUMANbHO BO3MOXHOMO YMcra KHOMOK 1 napaMmeTpoB. MoxHO
coyeTaTb 00bIYHOE yNpaBneHue ¢ 3aLnUTon NporpaMmmMmpyemon Yyactn PolyScope ¢ nomoLupbto
naponsa (cm. 30.3. HacTtporkn Ha cTpaHuue 291), 4yTobbl po60T MOr BbINONHATL UCKIOYUTENBHO
npeABapuTenbHO 3anMcaHHble NPOrpamMmbl.

B 3TOM OKHE MOXHO aBTOMaTUYECKM 3arpyxaTb 1 3anyckaTtb M0 YMOTYaHUIO NPOrpamMmbl No
nepenaye BHELIHErO CUrHana rno nepexoay KpoOMKu mapkepa (cMm. 25.7. 3anyck Ha cTpanuue 240).
CoueTaHne aBTOMaTMYECKON 3arpy3Kun 1 3anycka nporpaMmmebl No YMOMYaHUIO 1 aBTOMaTUYECKON
NHULMaNM3aLmm Npy BKIIKOYEHUN MOXET UCMOMb30BaTbCA ANA MHTErpaumumM MaHunynaTopa pobora
C APYTUM YCTPONCTBOM.

23.1. Nporpamma

Mone Mporpamma oToGpaxaeT MM NpPorpaMmbl, 3arpyXeHHoi Ha poboTa, 1 ee Tekyllee
cocTosHmue. YUTobbl 3arpy3uTtb Apyryto nporpammy, HaxmuTe BKaaky 3arpy3uTb nporpammy.

23.2. [lepeMeHHbIe

B nporpamme po60Ta BO3MOXHO UCMONb30BaTh NepeMeHHble Ana XpaHeHNUs 1 U3MeHeHNs
Pa3nnYHbIX 3HAYEHWI BO BPEMSI BbINOSTHEHMS NPOrpaMMbl. [JOCTYMHbI Ba TUNa NepPeEMEHHbIX:

YcraHoBOYHbIe nepemMeHHble
OHM MOryT NCNONb30BaTbCA HECKOSNIbKMMU MporpaMmMamMum 1 X MUMeHa 1 3Ha4yeHus
COXpaHAKTCA BMECTE C HacTponkamum poboTa (cMm. 25.6. YcTaHOBOYHbIE NEPEMEHHbIE Ha
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cTpaHuLe 239). YcTaHOBOYHbIE NEPEMEHHbIE COXPAHAIOT CBOU 3HAYEHNA NOCIe nepesarpy3ku
poboTa 1 naHenu ynpasneHus.

PerynspHbie nporpaMMmHbie nepemMeHHbIe
OHM OOCTYMHbI TOMNBKO A5 BLINOMHAKLWENCA NPOrpaMMbl U UX 3HAYEHUS TEPAIOTCS, Kak TOMNbKO
nporpamma oCTaHOBIeHa.

OTo6paxeHne KOHTPOJSIbHbIX TOYEK
B nporpamme po6oTa gns xpaHeHust MHOpPMaLIMM O KOHTPOSbHBIX TOYKaX UCMOMNb3YTCA
nepemMeHHble CLieHapueB.
Bbi6epnTte OTO6paxeHne KOHTPONbHbIX ToYeK 13 lNepeMeHHble, YToObl NokasaTb
nepeMeHHble CKPUMTa B CMIUCKE NePEeMEHHbIX.

Tunbl nepeMeHHbIX

bool  Jlornyeckasn nepeMeHHas, 3Ha4yeHne KOTOporo paBHO True NN False.
int Llenoe uncno B gnanasoHe o1 — 2147483648 no 2147483647 (32 6uTa).
float Yucno c nnaBatowen 3ansaton (aecatnyHoe) (32 éuta).

string  lNocnepoBaTenbHOCTb CUMBOJSIOB.

BekTop, onucbiBaoLWmi NONOXEHNE 1 OPUEHTaLMI0 B 4EKAPTOBOM NPOCTPAHCTBE.
CoueTaHue BeKTOpa NonoxXeHus (X, ¥, Z) U BeKTopa BpaLleHus (rx, ry, rz),

ose N

P npeacTaBnsioWEro cobon opueHTaumio; 3anucbiBaeTcABBUAE p (X, Yy, Z, rX, ry,
rz].

list MocnepoBaTenbHOCTb NEPEMEHHbIX.

23.3. Bo3pacT poboTa

B naHHoOM none ykasaHo BpeMsi, NpoLueaLLee C NepBOro BKo4YeHns poboTa. Yucna B aToM none
He CBsi3aHbl CO BpeMeHeM paboThbl Nporpammbl

23.4. NepemecTnTb pobOTa B NONIOXEHNE

Ncnonb3yiTte akpaH NepeMecTuTb po60Ta B NONOXEHUE, ECNN MaHUNYNSTOp poboTa
HeobxoanMOo NepeMecTuUTb B onpeaeneHHoe HavyanbHoe NofloXeHne nepesa TeM, Kak 3anycTuTb
nporpammy, a Takxe A NnepeMeLLeHa MaHunynaTopa poboTa K KOHTPONbHOM TOYKe Npu
N3MEHEHUN NporpamMmbi.

B Tom cnyyae, ecnu akpaH lNepemMecTuTb po6oTa B NONIOXEHME HE MOXET NEPEMECTUTD
MaHunynaTop poboTa B HayanbHOE NONOXEHNE NPOrpaMmbl, MAHUNYNSTOP NepeMeLLaeTcs B
NOJIOXEHNE NEPBOWN KOHTPOJIbHOW TOYKU AepeBa NPOrpamMmm.

MaHunynatop poboTa MOXeT NeEPEMECTUTLCA B HEMPABUIIbHOE MOMOXEHWE, ECINN:

* UTW, nonoxeHwne getanu unm nosioxXeHne KOHTPONbHON TOYKN NEPBOro NEepeMELLEHUNSA
N3MeHAEeTCA BO BpeMS BbINOSIHEHUSA NpOorpamMmbl 40 3aBepLUEHUS NePBOro NepeMeLLeHus.

* [MepBas KOHTpONbHaA TOYKa HaxoauTcA BHYTpW y3na «Ecnu» unu «MNepekntoyeHe» gepesa
nporpamm.
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23.4.1. lepexopn K 3kpaHy «lNepemecTuTb poboTa B NOMOXEHNEN

1. B HMXHEM KOJSIOHTUTYSe HaxmnTe BocnpouaeecTu, 4tobbl NnepenTn Ha akpaH NepemMecTutb
po6oTa B nonoxeHue.

2. CnepyvTte UHCTPYKLUMAM Ha 9KpaHe, YTobbl paboTaTb C aHUMaLUMEN U HAacToALWLMM po6oTOM.

e 2 v QM

pemeuene G pran

MNMepeMecTUTe poboTa B NOJNIOXKEHHUe.

YaepxuBariTe HaaTon KHoMNKY "MMepemecTUTe poboTa B" /1A BRINOJ/IHEHNA YKasaHHOr o nepemelliers. OTryCTUTe KHOMKY ANS OTMeHb .
Haxmute "BpyHHyo" Ans nepemellieHus pofoTa BRYyYHYIO.

1 MpenynpexaeHe: NoNesHoOM HarpysKke NPYICBOEHO Hy/IeBOe 3Ha4eHe Ha BKNaOKe «YCTaHoBKa»

T

‘ MNepemecTnTe poboTta B!

3A

! | Bpy4Hyio
- I
by

G OTMeHa

° 0 O -Zul-r_mﬂul-w-

CkopocTe 100%

23.4.2. Nepemectntb poboTa B:

Ynepxuaite MNepeMecTutb po6oTa B:, YTOOLI NEPEMECTUTL MaHUMNYyNATOp poboTa B HayanbHoe
nosioxeHne. AHUMUPOBaHHbIN MaHUMNYNATOP Ha 9KpaHe oTobGpaxaeT npeacrosiiee
3annaHMpoOBaHHOE [IBUXEHME.

NMPUMEYAHUE

CTONKHOBEHME MOXET NPUBECTU K MOBPEXAEHUIO poboTa unv Apyroro
obopynoBaHusa. CpaBHUTE aHMMaLMIO C NOSIOXKEHMEM peanibHOro MaHUMynaTopa
poboTa n ybeamrtechb, 4TO MaHMNynsaTop poboTa cMoxeT 6e30MacHO BbINOMHUTL 3TO
ABUXEHWE, HE 3a[1eB HUKAKNE NPensaTCTBUS.

23.4.3. Bpy4Hyto

Haxmute Bpy4Hyto, 4To6bI nepenTu Ha 3kpaH Bpy4dHyto, rae maHunynatop po6oTa MOXHO
nepemMeLLaTb C MOMOLLbIO CTPENOK NEPEMELLEHNA MHCTPYMEHTA U (MNn) KOHpUrypupoBaHus
NONIOXEHNS UHCTPYMEHTA U MOMOXEHUSA COUNEHEHNI.
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24. Bknapgka «[1porpamma

defaues i
1 ¥ Nporpamma pobora

WV LUabnoHe! 2 - <nycroii>

MporpaMmmMa
Bnect, MOYHO 3anporpaMMIpoBaTs pDﬁOT Ha BeINONHeHWe 3ana4y.

Mownck

Y1obel 3anporpaMMUpoBaTs PoboT, BeibpaTe y3sl 113 Cnucka yanos, 1 oH1

Yeunne noseATcA B [lepese nporpaMm.
NaneTuposatine
OTcnexuBatite Cnucok ysnoe Jepeso nporpaMM
b a
v
SaBuH4UBaHMe =
I Ik
8% SO X@BET

D [oBasneHne NnocnefoBaTeNbHOCTI «Mepen 3amycKoM»
O YcraHoska MCxOOHB X 3HAYEHR MEpeMeHHbI X

[ BeckoHeuHbIR UMK nporpamMMel

: B AESE N:h ¥
O Hopmansnunii b CKopOCre 100% ° 0 O IZLﬂM;,WlﬂuL-ﬂH.

Ha Bknapke «lMporpamma» nokasaHa nporpamma, pefaktupyemasi B laHHbIA MOMEHT.

24.1. [lepeBo nporpammbl

YUT06bl A,06aBNATbL Y3nbl IPOrpamMMm B IepPeBO NporpamMMbl, HaxmuTe nyHKT KomaHaa. C npaeoi
CTOPOHbI 3KpaHa Bbl MOXETE HaCTPOUTb (PYHKLMOHANBHOCTb A06aBNEHHbIX Y310B NPOrpamMmmb.
Henb3s BbINOHATL NycTOe AepeBo nporpamMmm. Takxe Henb3s BbINOMHATL NPOrpamMmbl, KOTOpble
coaepxaT HeENpaBWUbHO HACTPOEHHbIE Y3Ibl TporpamMmm. B HegonycTUMbIX y3nax nporpaMm
XenTbiM BblAENSTCS MecTa, KOTopble He06X0AMMO UCNPaBUTb, YTOObI BLIMOSIHUTL NPOrpaMmy.
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24.1.1. lnaukauus BbINOMIHEHNSA NPOrpaMmmbl

1 ¥ Mporpamma pobota

OTcnexuneaHne
KoHBeiepa

4 oy

Yennme 5 @5

NaneTuposatne 6 ®c
7 ®b Y
8

@€ | PepakTupoBaTe pacnosioxeHne

3aBWH4MBaHNe

MNepeMmecTUTE...

@ OCTaHOBWTL B 3TOM TOHKe @ cnone3oBaTe obLyMe NapaMeTpl

o Kpyroeoe asukeHe ¢ paany. .. O CKOpPOCTEL COY/IeHEHMA 60

0 VCKOpeHMe couneHeHna 80

O Bpemsa 2,0

2 Dob6asute Until

Opas‘ma m 0 o -iung;n:mnq.
CkopocTs 100%

BbinonHsaembin y3en nporpamMmmbl 0003Ha4yaeTcq ManeHbKUM 3Ha4Ykom B¢ pAAOM C y3J1OM. Kpome
TOro, CUHMM LBETOM BblAeNnAeTCA NyTb BbINOJIHEHNA NPOrpamMmmbil.
Ecnun HaxaTtb B yrny nporpamMmmbl Ha 3Ha40K @, 6yp,eT OTCNneXunBaTbCAd BblMoNIHAEMand KOMaHAaa.

24.1.2. KHonka lNMowuck

Haxas KHOMKY Q, MOXHO BbIMOSIHUTb MOMUCK NO AEPEBY NPOrpamMmm. ,D,J'IFI BbIXO4a U3 MOUCKa
HaXMuUTe 3Ha4oK x .

24.2. [NaHenb NHCTPYMEHTOB epeBa nNporpamm

[lna usmeHeHna aepesa NporpamMmm UCMosib3ynTe NaHesnb MHCTPYMEHTOB B HUXHEN YacTy AepeBa
nporpamm.

24.2.1. KHOMNKX OTMEHbI/NOBTOpa KOMaHAb!

KHOMKK © 1 € No3BONAIT OTMEHUTbL UK BEPHYTb UBMEHEHNA B KOMaHOaX.

24.2.2. lNepemelleHne BBEPX U BHU3

KHOMKY 4 1 ¥ NO3BONAIOT UBMEHMUTDL NOJSIOXEHME Y3ra.
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24.2 3. Bolpe3aTb

KHonka X no3BonseT Bblpe3aTb y3en U MPUMEHNTb ero B Apyrom AenNCTBUM (Hanpumep, BCTaBUTb
€ro B pYrom MecTe B iepeBe NporpaMmbi).

24.2.4. KonupoBaTb

M KHomnka no3BonsieT CKoNMpoBaTb Y3€er U MPUMEHUTb €ro B APYrom AencTBum (Hanpmumep,
BCTaBUTb €ro B PYroM MecTe B IepeBE NporpamMm).

24.2.5. BctaButb

KHonka E no3BonseT BCTaBUTb y3en, KOTOprVI Bbl paHee Bbipe3alin nnn ckonmposarswu.

24.2.6. Ypanutb

KHonka M no3sonser yaanutb y3en U3 agepesa nporpamMmmbl.

24.2.7. CKpbITb

CKpbITble CTPOKM Nporpammbl 6yayT NponyLLeHbl NPy BbINOSTHEHUM NporpaMMbl. CKpbITYH CTPOKY B
[AanbHelweM MOXHO BEPHYTb. Takum cnocob60oM MOXHO BbICTPO BHECTU U3MEHEHMS B POrpamMmy,
He pa3pyLuas ee NepBoHayanbHoe cofepXaHue.

24.3. Pepaktop BblpaXeHunn

: .
Lukn - _
2 ¢ 4 Movel MprcBanBaeT BelDpaHHOM NepeMeHHOA 3Ha4YeHe BEPDaXEHNA.
e — 3 ® Kowrp_touka_l
4 = VcTaHosuTh
B
HazHaH4eHue 5 8 Omugerme MepeMeHHan bIpaxeHne
Ecnn 6 @ scnassanwee okHo | & Hva”_z hd | = ‘
7 o
CueHapuit O ocranos
8 ® KommeHTapui
CobeiTne 9 ¢ m fanka
2 * forcel)
Input 0
True (HI) False (LO) 4= BosspaTt
<Bxoao> hd Esc
Output
and or xor not 7 8 ]
<Bblixon> h 4
Variable
& = ( ) < > ! * a4 5 6
<[epeMeHHan > v
Pose
_ - [ 1 = = , + 1 2 3 V)
<PacrnonokeHne> W pasni
Function
ABC 4 > o
<@yHKUWA > h 4
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Camo BblpaxeHune MOXHO U3MEHUTb KaK TEKCT, HO PeAaKTOP BblpaXeHU COAEPXMUT HECKOSIBKO
KHOMOK M (DYHKLMIA ANA BCTABKKU CneumarnbHbIX CMMBOJSIOB BblpaXeHuWi, Hanpumep, * Ans
YMHOXEHMA N £ AN1A «MEHbLUE Ui paBHO». KHONKa ¢ CMMBOSIOM KnaBuaTypbl B BEPXHEN NEBON
4acCTu 3KpaHa UCMOoNb3yeTCA ANnd NepeKrmiiuyYyeHna B peXnM peaakTnpoBaHNA TEKCTa BblpaXeHnA.
Bce onpepeneHHble NepeMeHHbIE MOXHO HAalNTKU B NoJie «Variabley», @ UMEHa BXOAHbIX U1
BbIXOOHbIX MOPTOB — B MOJIAX « Input» N «Outputr. PFID, cneunanbHbIX beHKLl,VII7I pacnosioxXeH B
CMuUcke «Functionm».

Mpw HaxaTum KHOMKK «Ok» BbipaxeHue ByaeT NpoBepeHO Ha NpegMeT rpaMMaTUYECKNX OLLOOK.
Mpw HaxaTum KHOMKK «Cancely 3KpaH 6yAeT 3aKpbIT, @ BCE U3MEHEHNA OTMEHEHbI.

BblpaxeHne MoXeT UMeTb criefyowmnin Bua;

?
digital in[1]=True and analog in[0]<0.5

24 .4. 3anyck nporpaMmmsl C BbIGpaHHOro y3na

Korpa po60oT HaxoauTcsa B pexume pyyHoro ynpasneHus (cMm. 21.1. Pabouve pexunmbl Ha cTpaHuLe
137), komaHga BocnpoussecTu ¢ BbIGPAHHOI0 y3/1a No3BONAET 3anyCTUTb MporpamMmmy ¢
BblOpaHHoro y3na. KomaHga BocnpounssecTu ¢ Hayana 3anyckaeTt nporpaMmMy B LUTaTHOM
pexume. Komanga BocnpousBecTy ¢ BbIGPAHHOrO y35a OTKIloYeHa, eCNv MporpamMMy Henb3s
3anycTuTb C f@HHOro y3na. BocnponssecTtu ¢ BbIGpaHHOro y3na He MOXET ObITb BKIKOYEHO C
MOTOKOM, TakK Kak NOTOKM BCerga Ha4nmHalTCA ¢ Havyana.

Q - Mpachuka MNepeMeHHEIE

MNepemelueHune Move| -
YKkamwmTe, kKak poboT OyneT nepeMelLaTbCa Mexay NMPOMeyTOHHb MU TOHKaMI.

MepemeLuenne

1 ¥ Pporpamma pobora

KoHTponkHas 2 ¢ < move
Touka

3 @ Kowtp_touka_1

Hanpaenerue HpMEeﬂeHHb\e HIKE 3Ha4YEHA OTHOCATCA KO BCEM MPpUBEAEHHLIM HIAXKE
KOHTPObHEIM TOYKEM 1 38BUCAT OT BblBP&EHHOMO TUMNa NepemMeLLeHIAs

OxupaHie

YeTaHoska LT CKOPOCTE COMMEHEHSA
YCTaHoBN T

||/|C!'IOJ'H:EOBaTb akTuBHyo LT - ‘ | 60,0| °lc

BennbiBaiowyee
okHO

Hetane YcKopeHve coqneHeHus

3 |OCHDEaHMe v | | 80,0| °fcz

QOcTaHoBs

KommenTapuii
Manka

3anate O Vicnons3osaHue yrnoe codneHeHin
NONeaHYI0 Harp. .

) HAononHutene...

) LLIaBnoHel

Bocmp. ¢ Havana
Mporpauma po6oTa

Bocnp. ¢ BeifpaHHoro
2: Move)

000 @

CkopocTe 100%

24.4.1. Vicnonb3oBaHne KoMaHAabl Bocnpon3BecTn ¢ BbIOpaHHOro
y3na

HaxmuTte BocnpoussecTtu n Bbibepute komaHay BocnpouseecTu ¢ BbIGpaHHOro y3na, 4Ttoobsl
BOCMPOM3BECTM NporpamMmmMy C y3na B AepeBe NporpamMmbl.
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NMPUMEYAHUE

* Ecnu ncnonb3yetca cekuns nepea 3anyCKoOM, TO OHa BbINOSIHAETCA Kak npu
KomaHae BocnpousBecTu ¢ BbIGpaHHOro y3na, Tak 1 npy KomaHae
Bocnpoussectu c Hayana.

* [Nporpamma ocTaHaBnNMBaeTCs U NOKa3biBaeT coobLieHne 06 ounbke, ecnm
obHapyXeHa He Ha3Ha4YeHHas NepemMeHHas.

* [Nporpammy MoXeT 3anyCTuTb TOJNIbKO C y3/1a B NporpaMmme poboTa.

* KomaHngy 3anycTuTb ¢ BbIGpaHHOrO y3ma MOXHO UCMOSb30BaTh BHYTPU
nognporpaMmel. BeinonHeHne nporpaMmMbl NpekpaLlaeTcs No OKOHYaHum

noanporpaMmei.

24.5. Vicnonb3oBaHne TOYEK NpepbIBaHNA B

nporpaMmme

Touka npepbiBaHMA NpUOCTaHaABNMBAET BbIMOMHEHNE NPOorpaMmmbl. TOUYKM NpepbIBaHUS MOXHO
MCNonb30BaTh AN NPUOCTAaHOBKM 1 BO30OHOBNEHWSA NPOrpaMmMbl B ONpeAeneHHbIX TOYKax Ans
NPOBEPKM MOSTIOXeHMA poboTa, NnepeMeHHbIX U T. M. CM. 21.1. Paboune pexunmbl Ha cTpanuue 137.

1. Haxopgsacb B oepeBe nporpamm, HaxXmMuTe Ha HOMep NMHUK, YTOObI 3aAaTb UNW YAANUTb

TOYKY NpepbIBaHMS.

MepemellieHne
1 ¥ nporpamma pobota

KoHTponkHas 2 9 < Move)
Touka
3 (olFs
Hanpasnerne 4 ®s
Oxugarne n @c
6 (o]}
YcTaHoBUTL 7 @ E

BenaeiBaiolyee
OKHO

OcTaHoe

KoMMeHTapui
Nanka

3agate
NONeaHYI0 Harp. .

) LLIa6noHk!

O Hopmamumusi

NepeMeHHEIe

MporpaMmmMa
Bnect, MOYHO 3anporpaMMIpoBaTs pDﬁOT Ha BeINONHeHWe 3ana4y.

Y1obel 3anporpaMMUpoBaTs PoboT, BeibpaTe y3sl 113 Cnucka yanos, 1 oH1
noseATcA B [lepese nporpaMm.

CnucokK yanoe OepeBo nporpaMMm

Q

I

4% oo XKEBRZ

[ LoGasneHrie nocnefoBaTeNsHOCTH «repes 3aryckoms
[0 VeTaHoBKa MCHOAHE X 3HAYEHIIA MepeMeHHbI X

[ BeckoHeuHbIR UMK nporpamMMel

° 0 O ':Lﬂlwy"lﬂul-‘\ﬂ.

KpacHasa nuHus Hag, unu nog, y35110M 03HavyaeT 3aflaHHY0 TOUKY NpepbiBaHUs, KOTopas
NPUOCTAHOBUT BbIMNOSTHEHUE. BONbLUMHCTBO Y3M0B NPUOCTaHaBNNBAETCS Nepes BbINOSIHEHNEM, CO

cnegyrowmMmn NCKNYEeHNAMN:
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* KoHTporsibHble TOUKK. ToUKa NpepbiBaHUA HA KOHTPOSbHOWM TOUYKE UTHOPUPYET KPYroBble
[ABUXEHUS 1 NPUOCTaAHABNMBAET NPOrpaMmy no AOCTUXEHUN AHHOW KOHTPOSbHOW TOYKM.

* Y3pbl «Jo». Touka npepbiBaHus Ha y3ne «[do» npuoctaHaBnueaeT NporpaMmmbl Npu
BbINOnHeHun ycnosus «do». Kpyrosble ABUXeEHUA, UCnonb3yeMble B y3ne «[Jo», He
urHopupytotca. OHM NpuoCcTaHaBNUBAKOTCS, Koraa poboT 4ocTUraeT paguyca KpyroBbix
JOBUXEHUN.

WV OcHoBHOIN Q - Ipachmka MNepeMeHHele
Mepemelletine .
¥/ Nporpauma pobora KoHTponbHasa To4ka DrrkcpoBaHHoe M. ¥

KoHTponsHas 2 @ «b Move)
Touka

2 o c
HanpaeneHne 4 ®e
OXKuaaHue ll .ﬂ

6 @o I
YCTEHOBUTE .

7 @ =
Bennwisatouee | PeflakTUpOBaTL pacnosioXKeHue
OKHO
OcTaHoe

1 0 MNepemecTUTe...
KoMMeHTapui
Manka
3apaTh @ OCTaHOBWTE B 3TOW To4HKe @ Vcnonb3oBath obLye napaMmeTpkl
nenesHyto Harp...
4 5 O Kpyroeoe asukeHe ¢ paauny. .. o CKOpOCTb COH/IeHEHNA
OMOMHUTEN. ..
) LLla6noHs! O Bpema

00O @

24.6. OONMHOYHbIN War B nporpamMmme

KHonka «OauHOYHbIN War» No3BossieT BbINOSHATb Y35bl 0 0AHOMY B py4HOM pexume poboTa.
KHonKy «OAMHOYHBIN LWar» MOXHO MCNOMb30BaTb NPU NPUOCTAaHOBEHHOM NporpammMe. HaxmuTe
KHOMNKY «OAUHOYHbIN LWary, YTobbl NPOAOXNUTL BbIMNOSIHEHWE M OCTAHOBUTLCH MO AOCTUXEHUN
cnepytollero ysna B nporpamme. Ecnu y3en He nogaepXvnBaeT TOUKU NpepbiBaHns, TO
BbIMNOJSIHEHME NPOrpaMmbl, 3anyLLeHHoe HaxaTneM KHONKN « OAMHOYHBIN LWwar» He
NpUOCTaHaBNMBaeTCsl HA JaHHOM y3ne. BMecTo 3Toro, BbiNnosIHeHWe NpoAoXaeTcs A0 Tex nop,
noka nporpamma He JOCTUrHET y3na, NoAAEPXMBAOLLErO TOYKM NPEPbIBAHUS.

24.7. Bknapka « KomaHabl»

B HacTosILLLEM PYKOBOACTBE HE COAEPXMTCS NOAPOGHOEe onncaHne BCeX TUMOB Y3/10B NPOrpamMMbl.
Y3en nporpammbl po6oTa BKntovaeT B cebsi Tpu chnaxka afsi ynpaBneHus BbiNosIHEHWEM
nporpamMmbl.
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O\ - Mpacpuka MNepeMeHHLIe

1 ¥ Aporpamma pobora ~
) s MporpammMa
§-20 vovey 3/AeCk MOXHO 3aMperpaMMpoBaTs POBOT Ha BEIMOMHEeHME 3anad.

Movek 3 ® Kowtp_touka_1

4 P P— HToBbl 3aNpOrpaMMUpoBaTE POBOT, BeIBpaTh Y3kl 13 CAUCKA Y3M0B, 11 OHW
Yewnve noneATcsa & flepese nporpaMM.
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KoHBedepa 8 | KoMMeHTapUi a
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10 = <nycroii=
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12 =] <nycroii>

13 1. Busoe

14 a= var_2=2 *force()
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16 =] <nyeroi>

4#8 o XxBBEEZ

17 |8 cuenapwir
18 € [lepexnyatens ...
19 © raimep_1 [0 No6asnerHve nocnefoBaTensHOCTI «Mepe 3anycKoms»
20 9 Bl Paznoxuts

D YeTaHoBKa NCXOOHE X 3HaYEHIA nepemMeHHbl X
21 @® Hauansroelono_1

v [ BeckoHeyHsIA Lk Mporpammbl

ST,

235 XxEBES

O Hopranuuui ! ° 0 O IZL-H-:\‘-,‘HHLLMH.

[ob6aBneHune nocneaoBaTenbHOCTU «nepej 3anyckom»

BbibepuTe aTOT chnaxok, 4Tobbl 406aBUTbL B NPOrpamMmmMy 0cobyto CekLmIo, KoTopas NoABUTCS OANH
pas BO BPeMS 3anycka nporpaMmbi.

YcTaHOBKa UCXOAHbIX 3HA4YeHUI NepeMeHHbIX

Bbi6epute aTo none, 4tobbl 3a4aTb 3HAYEHUS MEPEMEHHBIX NPOrpaMmbl.
1. BblGepute nepeMeHHyo B pacKpbIBaOLLLEMCS CIMCKE UK B NMosie BbiIGopa NepeMeHHbIX.

2. BBepuTe BblpaxeHue ans BblopaHHOM nepeMeHHoN. [laHHOe BblipaXeHne 3aaeT 3Ha4YeHne
nepemMeHHON BO BpeMsi 3anycka nporpaMmmbl.

3. YT06bI MHMUMANU3NPOBaTb NEPEMEHHYIO CO 3HaYeHneM 13 Bknaaku NepemeHHble (cm. 24.9.

Bknapka «[lepemeHHble» Ha cTpanuue 173), MOXHO BbibpaTh chnaxok Micnonb3osaTb
3HayeHue U3 npeabiayLero 3anycka.

OTO NO3BOMUT COXPaHATb 3HAaYEHNSI NEPEMEHHBIX MeXAy 3arnyCckamMun nporpamMmei.
lMNepemeHHas nonyyaeT CBOE 3Ha4YEHUE N3 BbipaXeHusi NOCe NepBoOro 3anycka nporpamMmmel,
a TakXe Nnocre OYMCTKN BKIIaAKN 3HAYEHWN.

UT06bl yAanuTb NepeMeHHyo U3 NporpaMmmbl, He06X0aUMO yKazaTb AJ1si Hee NycToe UMS (TONbKO
npob6en).

BeCcKoHEeuHbI LMK NporpamMMbl

Bbi6epute aToT chnaxok, YTobbl BKIHOYMTb HEMPEPBLIBHOE BbINOMHEHNE NPOrpaMMbl.
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AeTopckoe npaeso ©2009-2022 - Universal Robots A/S. Bce npaBa 3aLyLieHbl.

24 .8. Bknapgka «I paduka»

"pacmueckoe npeacraBneHne TekyLlen nporpammel pobota. Tpaektopusa LLTU otobpaxaeTtca B
TPEXMEPHOW MOLENMN, B KOTOPOI CErMEHTbI ABUXEHNSA NOKa3aHbl YePHbIM LIBETOM, @ CETMEHThI
KpYroBbIX ABUXEHN (Nepexoabl MeXay cerMeHTaMun ABNXEHMS) - 3eNeHbIM. 3efieHble TOUYKU
o603HayvatoT nonoxeHusi LITV B kaxaoin KOHTPONbHON TOYKE NporpamMmebl. TpexmepHoe
n3obpaxeHne MmaHunynsTopa poboTa NokasbiBaeT TEKyLLEE NONOXEeHNEe MaHunynaTopa poboTa, a
3aTeHeHHbIe Y4aCTKn MaHunynaTopa poboTa NokasbiBaloT, MO KAKOW TPAEKTOPUM MaHUNYNATOP
poboTa cobupaeTcs NepenTn K KOHTPONbHON TOYKe, BbIOpaHHOW B NEBOI YacTu 3KpaHa.

Q  owsuns [[[FpabHtal| nepemeniue

MepemelleHne
S e s - Q %
KoHTponkHas 2 9 < Mover 2
Touka
3 ® Kowtp_touka_1
— T +]
OxupaHIe 5 9 ¥ lepemewennekpyra
6 @ uepes_rouy_1
v
cranosnTe 7 @ roneunas_toux_1
Bennelgawowes 8 - VCTAHOBUTE
oo 9 B owumanme
OcTaHos 10 @ Bennssamnuwee okHo
e—— 11 © ocTamos I
12 @ Komwenrapui
Nanka 13 9 m fanka
3apate 14 = <nycroii=
NONE3HYI0 HaMPe: | 15 @ & [y
) LononHutene... R = <nycToii>
17 Y. Busos
) LLia6noHe! =
18 &= var_2=2 *force() —_

21 B Cuewapwit
v

s Manavanuatans

285 xmERS
° 0 O '3L-1Myr|,qumg.

CkopocTe 100%

Ecnu Tekywee nonoxexne LITW pob6oTa 6nm3Ko K npeaenam nnockocTn 6€3onacHoOCTU Unm
NNOCKOCTM cpabaTbiBaHMA UM OPUEHTALMA UHCTPYMEHTa poboTa 6nm3ka K npeaeny rpaHuupl
opveHTauum MHCTpyMeHTa (cM. 22.11. [nockocTu Ha cTpaHuue 147) 6ynet otobpaxeH
TpexMepHbIN Npeaern rpaHuL,.

I'IpM BbINOJIHEHNN NPOrpamMmMmbl pO6OTOM, BU3yannsauuna npenenos rpaHnl, 6yp,eT OTKITHOYEHA.

Mpenenbl NNockocTn 6€30MacHOCTU 0TOBpaXarTCs XeNTbiM 1 YEPHBIM LBETaMU C HEOONbLUIOW
cTpenkoun, obo3HavatoLLen nepneHanKynsap K nocKOCTU — CTOPOHY NIIOCKOCTN, Ha KOTOPOW
paspeLueHo no3unumoHnposaHue LITU poboTa.

lMnockocTu cpabaTbiBaHUA 0TOBpaxarTCA CUHUM U 3eneHbIM LiBETaMM C HEGONbLLIOW CTPENKON,
yKa3blBaloLLEN Ha YacTb MSIOCKOCTU, HA KOTOPOI aKTUBHbI Npeaenbl HOpManbHOro pexuma

(cm. 22.8. Pexxnmbl 6e3onacHOCTM Ha cTpaHuue 146).

Mpenen rpaHuLbl OpUEHTALMN MHCTPYMEHTa 0603HaYaeTCsl LLIAPOBLIM CEKTOPOM C BEKTOPOM,
0603HavaLWUM TEKYLLYH OPUEHTALMIO MHCTPYMEHTa poboTa. BHYTpeHHsA YacTb cekTopa
ABNAETCS pa3peLLeHHon 061acTblo OpUeHTaLMM MHCTPYMEHTA (BEKTOpA).

Ecnu ueneson LUTWN poboTa 6onbLue He HaxoauTca B6NU3un npeaena, TpexMmepHoe NpeacTaBnieHne
nepectaet otobpaxatbces. Ecnu LLTU HapyluaeT unu HaxoamTcsa CnvwKom 6nmM3ko K npeaeny
rpaHuLbl, BU3yanu3aums npeaena CTaHOBUTCA KpacHOro LBeTa.
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TpexmMmepHyo MOAENb MOXHO YBENMYNTL U MOBEPHYTb, YTOObI BbiIOpaTh 6onee yaobHbIN yron
0630pa MaHunynaTopa poboTa. C NOMOLLLI0 KHOMOK B MPaBO BEPXHEN YaCTW 3KpaHa MOXHO
OTKIOYaTb pasfnnyHble rpacmyeckme KOMMNOHEHTbI TPEXMEPHO Moaenu. HaxaTne HuxHen

KHOMKWM nepeknnyaeT BM1ANMOCTb 6nxanwmnx npenenos rpaHn.

24.9. Bknagka «l'lepemMeHHble»

OcHol

Mepemeluenne

KoHTponsHas
Touka

Hanpaenetie
OxkupaHMe
YCTaHoBN T

BenaeiBaiolyee
OKHO

OcTaHoB
Kommentapuii
Manka

3agate
NONeaHYI0 Harp. .

O Hopmamumusi

15

22

Komanga

Q
¥ Mporpamma pobota ~
§ «b Mover
@® Konrp_rouka_l
® nNepevennas
? ¥ lepemewenmeKpyra
@ uepes_roury 1
@® roreunan_TouK_1
= YCTaHOBUTE
B Oxunanue
M Bennssamnwee okno
@ ocTanos 3
) KoMMEHTapuiA
§ W Nanka
9 & umkn
1. Busoe

a= var_2=2 *force()

9 ¥ Fcom.

F cuenapuin
v

4 Hanavanuaran:

cTe 100%

OuUnCTUTE

° 0 O ':Lﬂlwy"lﬂul-‘\ﬂ.

Ha Bknagke lNepeMeHHbIe 0ToOpaxatoTca akTyanbHble 3Ha4YEHUS NEPEMEHHbBIX B BbIMOSTHIEMOMN
nporpamMmme, a TakxXe XpaHUTCS CMIUCOK NEePEMEHHbIX U UX 3HAYEHUIN MeXAY CeaHCaMM BbINOSTHEHMS
nporpammbl. OHa oToBpaxaeTcs, TONbKO ecnu 3agaHa nHdopmMauma Ans otobpaxeHus Ha Hel.
Ecnun napameTp «OTO6paxeHne KOHTPOSbHbIX TOYEKY» BKIIIOYEH, MEPEMEHHbIE KOHTPOJbHbLIX TOYEK
6yayT oTobpaxaTbCsi B CNUCKE.

PyKOBOﬂ,CTBO nofib3oBaTtend
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24.10. ba3oBsble y3nbl Nporpammbl

24.10.1. NepemeLleHne

1 ¥ Pporpamma pobora ~

N LLla6noHe! 2 ¢ < Moves
©® Kontp_touxa_1

MNepemelueHune Move| -
YKkamwmTe, kKak poboT OyneT nepeMelLaTbCa Mexay NMPOMeyTOHHb MU TOHKaMI.

Mownck

MpWBeOeHHbIe HAMKE 3HAYEHNA OTHOCATCA KO BCeM MpUBeAeHHb M HIKE
KOHTPO/IEHEIM TOHKEM 11 3aBCAT OT BeIBPAHHOr 0 TNa NepemMeLLeHns.

= YCTaHOBUTE
Yewnnne
B Oxunanue

M Bennssamnwee okno

@ ocTanos

NaneTuposatne VcTaHoska LTV CKOPOCTL COHMeHEHNA

OTCneXNBEaHUE

||/|C!'IOJ'\bBOBaTb akTuBHyo LT - ‘ | 60,0| °lc
KoHBeliepa

B KoMMeHTapuit
¢ = flanka
SaBuH4UBaHNE 10 = <nyeroiis Oetans VcKopeHve co4neHeHmns
& Lukn
12 = <nycroii=
13 1. Busoe
14 a= var_2=2 *force() O Vicnone3osaHiie yrnoe coHneHeHni
15 ¢ b fem.
16 =] <n
17 |8 cuenapwir

© o N oUW

s |OCHDEaHMe v | | 80,0| °fcz

-
-
)

18 b [TePeKAHATENE ...
19 O raimep_1 Cépoc
20 9 B Paznomuts

21 @ Hauansroelono_1

~

'S TR N-] =

000 -r@

CkopocTs 100%

KomaHpfa MNepemelueHue 1cnosnb3lyeTcs Ans yrpasneHus asruxeHnemM poboTta ¢ NoMOLLbIo
KJl04EBbIX KOHTPOSIbHbLIX TOYEK. KOHTPOMNbHbIE TOYKM AOSTXHbI ObITh BKIIOYEHbI B KOMaHAy
«MepemeleHner». KomaHga «MNepemelleHne» onpeaensieT yCKOpeHne n CKOpoCTb NepemMeLLeHmns
MaHunynsitopa poboTa Mexzay 3STUMU KOHTPOSbHLIMU TOUYKaMMU.

Twunbl ABUXEHUH

MoxHo BbIOpaTb 0ANH 13 Tpex Tunoe asuxeHunsa: Moved, MovelL nnu MoveP. OnucaHune kaxaoro
TMNa ABUXEHMWS MPUBOANTCA HUXE.

* MoveJ ncnonb3yeTcs Ans BbINOMHEHNUA ABUXEHWIA, KOTOPbIE pacCyYnTaHbl B 30HE
CouYNeHeHu maHunynaTopa pobota. CouneHeHns HaCTPOEHbI Ha OAHOBPEMEHHOE
3aBepLueHne nepemelleHns. MNpu Takom TUNe ABUXEHUS TPAEKTOPUS MHCTPYMEHTA MMeeT
cdopmy KpuBoit. 1151 3TOro TMna ABUXEHMWI UCMONb3YTCH Takue obLuye napamMeTpbl, Kak
MaKCMMarnbHas CKOPOCTb COYNEHEHUS U YCKOPEHWNE COYNEHEHUS, yKa3aHHble B rpas/cu
rpas/c? cooTBETCTBEHHO. Ecnn TpebyeTcs, 4To6bl MaHUMYNsITOp po6oTa BbICTPO
nepemMeLLancs Mexay KOHTPOJSIbHbIMU TOYKaMU HE3ABMCHMMO OT TPAEKTOPUMN MHCTPYMEHTA
MeXAy 3TUMU KOHTPOSbHbIMU TOYKaMU, pEKOMEHAYETCS BblOpaTh 3TOT TUMN ABUXEHWUNA.

* Movel ncnonb3yeTca Ans NMMHENRHOro NepeMeLLLEHNs LLeHTPanbHON TOYKN MHCTPYMEHTA
(LUTW) mexay KOHTPONbHbIMY TOYKaMK. DTO O3HAYaeT, YTO KaxJ0e COUNIEHEHUE BbIMOSHAET
6onee cnoxHoe aBuxeHne, YTobbl MUHCTPYMEHT OCcTaBasicsa Ha NpsIMoi TpaekTopun. [na
3TOro TMNa ABUXEHMI MOXHO 3aJaTb Takue obLume napameTpbl, Kak Tpebyemas ckopocTb
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NHCTPYMEHTa 1 YCKOPEHNE MHCTPYMEHTa, yKa3aHHbIe B MM/C U MM/C? COOTBETCTBEHHO, @

TakKXe 0OBbEeKT.

* MoveP ucnonb3yeTca Ang NMMHENHOro nepeMeLLeHna UHCTPYMeEHTa C MOCTOAHHOMW
CKOPOCTbHO NMPY BbIMOSTHEHWMN KPYTrOBbIX ABUXEHWIN U NPpefHa3HaYvYeH Ans BbINONMHEHWs psaaa
onepauuin o6paboTkun, HaNpUMep HaHeCeHUs Knest unu pacnoineHus. BennunHa paguyca
KPYroOBbIX IBUXEHWUI MO YMONMYaHMIo ABMAETCA OOLMM 3HaYeHMEM A1 BCEX KOHTPOJbHbIX
To4yek. Yem MeHbLLe 3HavyeHue, Tem 6onee ocTpbiM OyaeT yron NoBopoTa TpaekTopuu, Torga
Kak npu 6o5ee BbICOKOM 3Ha4eHun TpaekTopus 6yaet nnaBHew. [Npu ABnxeHun
MaHuUnynaTopa poboTa No KOHTPOMbHLIM TOYKaM C NOCTOSIHHOM CKOPOCTbIO H6110K
ynpaBneHusi poboToM He MOXET XAaTb ornepaLun BBOAA-BbIBOAA UK AENCTBUS onepaTtopa.
Mpu aTOM ABMXEHNE MaHUNyNsTopa po6oTa MOXET 6bITb NPEpPBaHO UK Npou3onaeT
3aLUMTHBIN OCTAHOB.

* [na coBepLueHus Kpyrooro asnxeHnsa K MoveP moxHo no6asutb KpyrosoelsuxeHue.
Po60T HauMHaeT ABUXEHNE N3 CBOETO TEKYLLENO NOSIOXEHUS UM UCXOAHON TOYKK, MPOXoauT
TOYKY Yepe3 TOUKY, yKa3aHHYI0 Ha iyre OKPY>XHOCTU, U TOYKY KOHEeYHas ToO4Ka, KOTOpon

3aBepLUaeTCsa KPYroBoe ABUXEHME.

Pexum ncnonb3yeTcsa AnA pacyeTa OpMeHTaLMm MHCTpYMeHTa NocpeacTBOM Ayru
OKpYXHoCTU. Pexunm GbiBaerT:

¢ qDMKCMpOBaHHbIVII ana onpeaeneHna opueHTaunm MHCTpyMeHTa UCMNoNb3yeTCA TOJIbKO
ncxogHaA To4Ka.

* HeorpaHuyeHHbIi: 4TOGbI ONpeaenTb OPUEHTALMI0 MHCTPYMEHTA, MCXOAHAsA TOUKa
npeo6pa3oBbIBaeTCA B TOUKY KOHEYHAA ToUKa.

N LLa6noHel

> oomer |
> renananen. I

Mouck
Yennme
ManeTwposakie

OTcnexuneaHne
KoHBeiepa

[t RN S )

3aBWHYMBaHNE

10
q 11
12
13
14
L5
16
17
18
19
20
21

;

9 ¥ Fcom.

¥ Nporpamma pobora

2§ b Mover

©® Kontp_touxa_1

9 ¥ MepewewenneKpyra
@® uepes_toury_1
® koneunas_toux_1

= YCTaHOBUTE

B Oxunanue

M Bennssamnwee okno

@ ocTanos

) KoMMEHTapuiA

¢ = flanka

T Lukn

1. Busoe

a= var_2=2 *force()

F cuenapuin
5 Nepexawosarens ...

N roiieen 1

$OSO K BNBI:

~

MNepeMeHHLIe

NepemMmeweHneKpyra

KpyroBoe OBIPKeH1e BbINOHAETCA MO
TPEM KOHTRONMEHBIM TOHKEM: KOHTPONbHEs
To4Kka nepen y3nom CircleMowve, [
KOHTpOMBHasA Toudka (1), ViaPoint (2) n -
EndPoint (3).

B thrKCMpOBaHHOM perkiMe

OpureHTaLNA AAHHOMO OBMEHWS

orpefensaeTca UCXOOHOR ToYkorA poboTa,

TakuM ofpasom poBoT COXpaHUT 3Ty /"

/
[
p OPWEHTALUWMIO OTHOCKMTENEHO KPyTra [ é

NoCpeaCTBOM MPOMEXYTOHHOA 1 <
KOHEYHOA TOYeK ABVIKEHAS, -

BribpaTe peMuM ANA OPUEHTALMN MO OTHOLLEHIIO K KPYTY
@ DUKCUpoBaHHas

o HeorpaHu4erHana

000 -r@

CkopocTe 100%
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O6wue napameTpbl

O6wue napameTpbl B NPaBOM HUXHEM Yriy aKpaHa «[lepemeLleHne» NPUMEHSIIOTCSA K ABUXEHMUIO
OT NpeablayLuen No3mumun MaHunynsaTopa poboTa K nepBon KOHTPOSbHON TOYKE N0 KOMaHAe, a
OTTyAa K Kaxaon u3 criefyowmx Toyek. Hactponkm komanabl «lepemelleHve» He NPpUMEHSIIOTCA K
TpaekTopun, MayLien 13 nocnegHen KOHTPONbHOWM TOUKMW, 3a4aHHOM KOMaHaou «lepemelleHue.

Bbi6op LUTU

Cnocob gBuxeHusa pobota mexay KOHTPONbHbIMU TOYKaMU HacTpanBaeTCca B 3aBUCUMOCTHY OT
BblibpaHHou LUTU: nonb3oBatensckas LLTU nnu aktueHasa LITU. ®yHkumns UrHopupoBaTb
aKkTuBHy10 LITW no3sonaet AaHHOMY ABUXEHWNIO MEHATLCA OTHOCUTENBHO (PraHua MHCTPYMEHTA.

YcraHoBka UTW pna aoBuxeHus

1. MNepengute Ha aKpaH BKkNagka «lporpamma, 4tobbl yctaHoBUTh LITU, KOTOpYio 6yaeT
NCMoSb30BaTb KOHTPOMbHbIE TOUKMU.

2. B pa3pene «KomaHga» B pacKpbiBaloLLEMCA MEHIO C MPaBON CTOPOHbI BbiGepuTe Tun
OBUXEHUS.

3. B paspgene «MNepemelleHne» BbIGEpUTE NapaMeTp B pacKpbiBatoLLLEMCA MEHI0 YCTaHOBKa
LTW.

4. Bblbepute pyHkumio Mcnonb3osaTb akTUBHYI0 LITU nnn Boibepute nonb3oBaTesIbCKyto
UTW.
Takxe MoxHo BbibpaTb UrHOpupoBaTb akTuBHyI0 LITU.

Bbi6bop o6bekTa

30HbI 06LEKTOB, B KOTOPbIX OyAyT HAXOAUTLCS KOHTPOSIbHbIE TOYKM KOMaHAb! «[lepemelleHne»
NpW yKa3aHuUM 3TUX KOHTPOSbHbIX TOYEK (CM. pa3gen 25.17. O6bekThl Ha cTpaHuue 250). 3To
0O3Ha4aeT, YTo NPW YCTAHOBKE KOHTPOSTbHON TOYKM NPOrpamMmMa 3anoMHUT KOOpAWHATHI
WHCTPYMEHTa B 30He BbibpaHHOro obbekTa. CylwectByeT psag 06cToaTenscTs, Tpedytowmx ocoboro
pPa3bACHEHUS:

Bbl6paHHbII7I 00BbEKT He BNUAET Ha OTHOCUTENbHbIE KOHTPOJ1IbHbIE TOYKW. OTHocuTenbHoe
ABW>XeHne Bceraa BblNMoJIHAETCA OTHOCUTESIbHO OpMeHTaunn OCHOBaHUA.

Mpu nepeMeLleHMn MaHunynsaTopa poboTta B NEPEMEHHYH0 KOHTPOJSIbHYH TOYKY BbINOSIHAETCS
pacyeT LeHTpasribHOM TOYKKN MHCTpyMeHTa (LITI) B BUAE KoopAnHAT NEpEMEHHON B CUCTEME
KOOpAMHAT BbibpaHHOro 06bekTa. Mo aTol NpuyYnHe ABUXEHNE MaHUNynsTopa poboTa K
nepemMeHHON KOHTPOSbHOM TOYKe OyaeT n3MeHATLCs Npy Bbibope apyroro obbekTa.

MonoxeHne 06beKTa MOXHO U3MEHUTbL BO BPEMSI BbINOSIHEHWSA MPOrpaMMbl, HA3HAYMB MOSTIOXEHNE
COOTBETCTBYIOLLLEN NEPEMEHHON.
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Cruise

Deceleration

Speed

Acceleration

Time
23.1: Tpogunb ckopoctn aABUXEHUA. KpuBas pa3aesnieHa Ha Tpy CErMeHTa: yCKOpeHme,
nepemelleHue 1 3amearieHne. YpoBeHb ¢ha3sbl rnepeMelleHns 3a4aeTcs HacTPOVKOW CKOPOCTU
ABUXEHWS, a KpyTU3Ha (a3 yCKOPeHUs 1 3aMeNIeHNs] 3a4aeTCs napamMeTpOM YCKOPEHUS.

Mcnonb3oBaHue yrnos CoYsieHeHun

B kayecTBe anbTepHaTVBbI 411 TPEXMEPHOTO NOMIOXEHUSA MOXHO YCTaHOBUTb (ONaxokK psagom C
dbyHKumen Ucnonb3oBaHue YrnoB COYSIEHeHUs rnpu ucnonb3osaHun Moved gna onpepenexHus
KOHTPOJSIbHbIX TOYEK NPW NMOMOLLM YINOB couneHeHnn pobota. Ecnu pyHkuma Mcnonb3oBaHue
YrnoB COuYNeHeHun BknoyeHa, LT n napameTpbl o6bekTa HeaoCTynHbl. KOHTPOMbHbIE TOYKMN,
onpefeneHHble ¢ NoMoLLbio hyHKuK Ucnonb3oBaHue YrioB COUYIEHEHUIN, HE PEryNUPYTCS nNpu
nepeaaye nporpamMmmbl Mexay poboTamu.

24.10.2. ®dukcmpoBaHHas KOHTPOSIbHasA TOYKa
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Touyka Ha TpaekTopun poboTa. KOHTpOrbHbIE TOYKM — 3TO caMasi BaXHas 4acTb NporpamMMbl
MaHunynsTopa po6ota. OHK yKa3blBaloT poGoTy, rae OH AOMXKEH HaxoauTbes. [ns
NporpaMMMpoBaHMs KOHTPOSbHOW TOYKM C PMKCMPOBAHHLIM MOSIOXEHNEM HEOHXOAMMO
ur3nyeckn nepeMecTnTb MaHMNynsaTop poboTa B 3TO NOSIOXEHMe.
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O6y4eHune KOHTPOJIbHbIX TOYEK

O6yyeHne — 3TO TEPMUH, KOTOPbIN UCMONb3YyeTcs AJ1si BHECEHUA B NaMsTb poboTa nonoxexus LT
MO OTHOLLEHWIO K iIeTanu Ans KOHKPETHOro NpumeHeHus. [ns o6y4eHnst KOHTPOSIbHOM TOYKM
cnenyvTe UHCTPYKUMUSIM HUXE:

1. Bo Bknagke «llporpamma» nobaBbTe y3en nepeMeLleHus.

2. B y3ne nepemeLleHnsa C NOMOLLbIO packpbiBatoLierocs meHio YcraHoBka LITU yctaHosute
LUTW.

3. B y3ne nepemelleHns c nomoLLbio packpbiBatoLerocs meHto O6beKT BbibepnTe 06BHEKT.

4. B y3rne nepeMeLLeHns C MOMOLLbIO peXuma obyyeHus nnu noaTankuBaHus nepemMectute
poboTa B HE06X0ANMOE NoNoXeHne.

Mcnonb3oBaHMe KOHTPOSIbHbIX TOYEK

Ncnonb3oBaHMe KOHTPOSbHbLIX TOYEK O3HAYaeT NPUMEHEHNE BHECEHHOIO B MaMsiTb COOTHOLLEHNS
mMexay aetanbto n LUTU B KoHKpeTHOM cuTyaumn. CooTHoLieHne mexay aetanbto u LITU,
NPMMEHEeHHOoe K BbIbpaHHOW AeTanun, No3BoNnseT AOCTUrHYTb Heobxoanmoro pacnonoxenus LTI,
Mocne 3Toro po6oT BblYMCIIAET pacnonoxeHne Takum o6pa3om, YToObl TekyLan akTueHas LITU
pocturna nonoxexusa LITW. [1na ncnonb3oBaHUsi KOHTPOJIbHbLIX TOYEK CrieaynTe UHCTPYKUUAM
HUXe:

1. Bocnonb3ynTech CyLEeCTBYIOLLEN KOHTPOSIbHOM TOYKOM B y3re nepemMeLleHnsa unu gobasbte
KOHTPOJTIbHYHO TOYKY B ApYron y3en nepemMeLLeHms
(Hanpumep, ckonNnpymnTe 1 BCTaBbTE NN BOCMOMb3yNTECh KHONKOM «CCbinka» Ha
KOHTPOJSIbHOW TOYKE).

2. YcraHoBuTe Heobxoammyio LITU.

3. YcrtaHoBuMTE HEOOXOAMMYIO AeTarb.
YcTaHOBKa KOHTPOSIbHOW TOYKM

Ha3BaHUA KOHTPONbHbIX TOYEK

KOHTPONbHbIN TOYKM aBTOMATUYECKN NONYYaloT YHUKanbHOE Ha3BaHue. Ha3BaHne MoxeT 6bITb
M3MeHeHO nonb3oBaTtenem. HaxaTtnem 3Hauka 3BeHa MOXHO CBA3aTb KOHTPOJSIbHbIE TOYKU U1
BbINONHUTL 06MeH MHpopmMaLuen o nonoxeHun. [pyras nHOpMaLmsa 0 KOHTPOSbHOMN TOYKE,
Hanpumep, paavyc KpyroBoro BUXEHUSA, CKOPOCTb U YCKOPEHWE MHCTPYMEHTa/CouneHeHuns,
HacTpavBaeTCsa OTAENbHO AN KaX A0 KOHTPOSIbHON TOYKK, IaXe eClin OHU YXe CBA3aHbI.

KpyroBoe aBuxeHue

KpyroBoe ABuxeHue No3sonsaioT poboTy NnaBHO NepeMeLLaTbCa Mexay ABYMS ToYKamu
TpaekTopun 6€3 0CTAaHOBOK B KOHTPOSIbHON TOUKE MEXAY HUMM.
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Mpumep

PaccmoTpum onepauuio 3axeaTa U NepeMeLLEHMSA B KaYecTBe npumepa (CM. pUCyHok 23.2), rae
po60T B HACTOALLMIA MOMEHT HAXOANTCA B KOHTPONbHON Touke 1 (WP 1) 1 AOMXEH BbINOHUTL
3axBaT 06beKTa B KOHTPONbHOM Touke 3 (WP 3) . Bo n3bexaHue CTONKHOBEHUI C O6BEKTOM U
APYrMMM NpenaTcTBuaMK (O) poboT JOMXEH ABUraTbCA K (WP 3) B HanpaBneHun u3
KOHTPOSNbHOM TOYKN 2 (WP_2) .

Taknum 06pa3oM, TpU KOHTPOJSTbHbIX TOYKU Yy4acCTBYHOT B CO34aHWUM MyTU, yOOBINETBOPSIIOLLENO
TpeboBaHMAM.

Wp_1

@ wp_3

(WP_1) — HadarslbHoe rosioXeHune, (WP_Z) — MMPOMEXYTO4YHas To4YKa, (WP_3) —
rnoJsioxXeHune 3axsara, (0O) — rnpendarcreue.

Be3 nameHeHns apyrux Hactpoek poboTt 6yAeT ocTaHaBNMBaTLCA B KaX40W KOHTPOSIbHON TOYKe
nepep TeM, Kak NPOAOIXUTb ABUXeHue. [Ina AaHHON 3a4a4M OCTaHOBKa B (WP 2) He ABnseTcs
ONTMManbHbIM BapuaHTOM, MOCKOJbKY AS1A NiaBHOro NoBopoTa notpeboBanock 6bl MeHbLLE
BPEMEHU 1 3Heprumn ¢ cobnogeHmnem Bcex TpeboBaHmin. [lonycTumMo Takxe, 4Tobbl poboT He
AOXOAun Ao (WP 2) MOSIHOCTbLIO, €CN NePexo, OT NepBOM TOYKM TPAeKTOPUK KO BTOPOM
npoucxoguT B6NIM3un AaHHOMO NOMOXEHUS.

OcTaHOBKM B (WP 2) MOXHO U3bexaTtb, HaCTPOMB KPYroBoe AiBUXEHWNE AA KOHTPOIbHOWN TOYKW,
4TO NO3BONMT POBOTY paccunTaThb NABHbLIN NEPEXOA, K CreayoLLen Touke TpaekTopumn. OCHOBHbIM
napameTpoM KpyroBOro ABMXeHus siBnaetca pagnyc. Ecnu poboT HaxoanTes B npeaenax paguyca
KPYroBbIX ABUXEHWNA AN KOHTPOMbHON TOYKN, TO OH MOXET HavyaTb KPyroBoe ABUXEHMNE U
OTKITOHUTBLCS OT UCXOAHOI0 MapLUpyTa. 3TO NO3BONUT pobOTYy ocyllecTBnATL 6onee GbICTpbie 1
nnaBHble NepeMeLLEeHNs], MOCKOSIbKY EMY HE HYXHO 3aMefnsiTbCs N MOBTOPHO YCKOPATBLCS.

MapameTpbl KPYroBoro ABMXeHUs

MOMMMO KOHTPOSIbHBIX TOYEK HA TPAEKTOPUIO KPYTOBbIX ABUXEHUIN BANSET HECKOSIbKO NapameTpoB
(c™m. pucyHok 23.3):
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* pagmyc KpyroBbIX OBUXEHWN (r ),
* HauvanbHas U KOHeYHas CKOpOCTb po60Ta (B NOMOXEHUAX pl U p2 COOTBETCTBEHHO),

* BpeMs ABUXEHUS (Hanpumep, yCTaHOBKa onpeaeneHHoro BpeMeHmu Ansa TpaekTopum
NOBNMSIET HA HayanbHYH/KOHEYHYO CKOPOCTb poboTa),

* BUAbl TPAEKTOPUIA AN KPYroBOro ABUXEHUS OT U K (MovelL, MoveJ).
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Kpyrosoe faBuxeHune BOKpyr (WP 2) C paanycoM r , Ha4yaslbHOe 0JI0XeHne 4715
KPYroBoro ABUXeEHUS B p1 M KOHEYHOE MOSIOXEHNE AJ151 KPYrOBOro ABUXEHUS Bp2 . (0) —
npensTcTeue.

Ecnv 3apaH paguyc KpyroBbix ABUXEHWI, TO TpAeKTopus ABUXEHMS MaHunynsTopa poboTa
NnaBHO 0BOrHET KOHTPOSbHYIO TOYKY, HE AlaBas MaHUNYNSTopy po6oTa OCTaHOBUTLCS B HEW.

KpyroBbie ABUXEHNSI HE MOTYT NepecekaTbCs, NO3TOMY HENb35 YCTaHOBUTb PafmnyC KPYroBbIX
OBVXEHNN, KOTOpbIN ByaeT nepecekaTbCs C paAMyCoM KPYroBbIX ABUXEHUIN NpeablayLen n
cnepylowen KOHTPOSIbHON TOUKU, KaK MoKa3aHo Ha pUCyHkKe 23 .4.
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lNepeKkpbiTye paanyca KpyroBoro gBnxeHus He goryckaetcs (¥).
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YcrnoBHble TPaeKTopuu KPYroBbiX ABUXEHUN

Ha TpaekTopuio KpyroBbIx ABUXEHWIN BIMSIET KOHTPOSIbHAsA TOYKa, ANs KOTOPOW 3afaH paguyc
KPYroBbIX IBUXEHWUI, @ TaKXe creaytollas Touka B AepeBe nporpaMmsbl. To ecTb, B NporpaMmme Ha
puUcyHke 23.5 Ha KpyroBoe ABWXeHune BoKpyr (WP 1) BnuseT (WP_2) . Takas
nocnepoBaTenbHOCTb CTAHOBUTCA Bonee 04eBUAHOI NPU KPYroBOM ABUXEHUN BOKPYT (WP 2) B
[aHHOM npumepe.

CyuiecTByeT ABa BO3MOXHbIX KOHEYHbIX MOMOXEHUS, MO3TOMY POBOT AONXEH NPOaHann3npoBaTb
TeKyllee 3HayeHne digital input[1] yXe B Hayane BbINOMHEHNS KPYroBbIX ABUXEHWI, YTOOLI
onpeaennTb CrneayroLLyto KOHTPOSbHYIO TOYKY ANS KPYroBbIX ABUXEHWUN.

OT0 03HayvaeT, YTo ycnoBMe ecnu..torga (Mnu apyrne Heobxoaumele onepaTopbl Ans
onpeaeneHns cneayLein KOHTPOSIbHOM TOYKM, HanpuMep, NepeMeHHbIe KOHTPOJIbHbIE TOYKM)
aHanuaupyetcs nepef TeMm, kak poboT hakTU4eckun JOCTUTHET (WP 2) , YTO He COBCEM OYEBUAHO,
€Cnv paccMaTpuBaTb 3anporpaMMMpOBaHHYH0 NOCeaoBaTeNbHOCTb. ECNM KOHTporbHas Touka
SIBNISIETCS TOYKOWM OCTAHOBA M CONPOBOXAAETCA YCNOBUSIMU AN ONpeaeneHus cneaytoLuen
KOHTPOJIbHOW TOYKU (Hanpumep, komaHaa |/O), To BbINOSTHEHUE YCIOBUS MPOUCXOAMT, Koraa
MaHMNynsaTop poboTa ocTaHaBNMBaETCs B 3TOW KOHTPOSbHOW TOYKE.

MoveL

WP I

WP 1 (blend)

WP 2 (blend)

if (digital input[l]) then
WP F 1

else
WP F 2

@1l i

WP_F_2

WP I —HayasibHasi KOHTPO/IbHasi TOYKa;, BO3MOXHbI 4BE KOHEYHbIX KOHTPOJIbHbIX TOYKM
WP F 1WWP F 2 B3aBUCMMOCTM OT yCII0BUSI. YCrioBue i f aHanm3npyeTcs, Koraa
MaHumnynsaTop poboTa HaYMHaET BTOPOE KPYyroBoe ABUXeHUE (*).
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TpaeKTopuun KpyrosbixX ABUXEHUN

WP_3

CpaBHeHue nepemeLyeHns1 U KpyroBoro ABUXEHNS B MPOCTPaHCTBE 0006LLEeHHbIX
koopauHat (Moved) v B npocTpaHcTBe AekapToBbix koopanHat (MoveL).

B 3aBucumocTu ot Tuna nepemelteHunsa (Movel, Moved, unu MoveP) co3patotcs pasHble
TPaeKToOpUN KpYroBbIX ABUXEHWUMNA.

Kpyrosoe gsuxeHue npu nepemelteHun MoveP NMpu nepemelteHnn MoveP TpaekTopus
KpYroBOro ABWXeHus criefyeT ayre ¢ NOCTOAHHOW CKOPOCTbI0. TpaekTopusa KpyroBoro
OBVXEHNs1 NpeAcTaBnaeT cob0n NNaBHy0 MHTEPMNOSALUMIO MeXAY ABYMS TPAEKTOPUSIMMN.
MepemeweHne Moved nnn Movel moxHo npeobpa3oBaTb B TPAEKTOPMIO KPYroBOro
asunxeHnss MoveP. B paHHOM cnyydae poboT ncnonb3yeT KpyroBoe asuxeHue no ayre MoveP
N UHTEPNONMPYET CKOPOCTb ABYX NepemeLleHnin. Henb3si npeobpa3oBatb NepemMelleHmne
MoveP B kpyrosoe asuxeHune Moved nnm Movel. BmecTo 3T0oro nocneaHss KOHTposibHasa
TouYka nepemelleHnsa MoveP cumMTaeTca TOUYKOM OCTaHOBKM 6€3 KpyroBoro ABMXEHMS.
BbinonHeHne KpyroBoro ABUXEHMA HEBO3MOXHO, ECINN ABE TPAEKTOPUN HAXOAATCA MNOA,
yrnom, 6nmskum k 180 rpagycam (B 06paTHOM HanpaBneHnn) No OTHOLLEHWIO APYT K ApYrY,
MOCKOJbKY 3TO CO3AaEeT Ayry Manoro pagavyca, KoTopo poboT He MOXET crneaoBaTb C
MOCTOSIHHOWN CKOPOCTbI0. 3TO NPUBOAMUT K MCKITIOYEHUIO HA 3Tane BbINOSIHEHMSA NPOrpamMMbl,
YTO MOXHO UCNPaBUTb NyTEM PErYSIMPOBKU KOHTPOSIbHbIX TOYEK, YTOObI yron 6bin MeHee

UR10e
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OCTpbIM.

* Kpyrosbie asuxeHus, Bknioyawowme Moved Kpyrosble asnxeHna Moved npeacrasnaioT
coboi NnaBHOE ABUXEHME MO Ayre B 30HE COYsieHEHUs. DTO KacaeTcsa KpYroBbIX ABUXEHUI
n3 Moved B Moved, n3 Moved B Movel 1 us Movel B Moved. Takue Kpyrosble ABUXEHUA
natot 6onee nnaBHble U BbICTpble TPAEKTOPUM, YEM NepemeLLeHns 6e3 KpyroBoro ABMXeEHMUS

(c™m. pucyHok 15.6). Ecnu gnsi yctaHoBKM Npoduns CKOPOCTU UCMONb3YETCsi CKOPOCTb U

YCKOpeHUe, Kpyroeoe ABuXXeHne oCtaeTcCa B npeaenax pagnyca Kpyrosoro AsmxeHund Ha

NPOTAXEeHUN Kpyroesoro ABnXeHn4. Ecnu BmecTo CKOPOCTU N YCKOPEeHHns nna YCTaHOBKU

Npoduna CKOpoCcTn 060MX ABUXEHUIN NCNONBb3YETCA BPEMS, TO TPAEKTOPUSI KPYTOBbIX
[OBUXEHUI NOBTOPSIET TpaekToputo ucxogHoro Moved. Ecnun o6a ABUXeEHNSt OrpaHUYeHbl No
BPEMEHW, TO KPYroBbl€ ABUXEHNUSI HE SKOHOMSIT BPEMS.

* Kpyrosoe gBuXxeHue npu nepemelteHmmn Movel Npu nepemewteHnn Movel TpaekTopus
KpYroBOro ABWXeHUS crefyeT ayre ¢ NOCTOAHHOW CKOPOCTbI0. TpaekTopusa KpyroBoro
OBVXEHNs1 NpeacTaBnsieT cob0i NnaBHY MHTEPMNONALMIO Mexay ABYMS TpaekTopuamMin. Bo
n3bexaHme YpeaMepHOro yCKopeHns poboT MOXeT 3aMeannTbCA Npu ABMXEHNUM MO
TpaeKkTopun, npexzae YemM cneaoBaTh Mo ayre (Hanpumep, ecnv yron Mmexay AByMsi
TpaekTopuammu 6nm3ok k 180 rpapgycam).

24.10.3. OTHOCUTENbHAsA KOHTPONbHAA TOYKA
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KoHTponbHaga Touka, NofoxeHne KOTOpon 3aaH0 OTHOCUTENbHO NpeablayLLero NofoXeH s
MaHunynaTopa poboTta (Hanpumep, «Ha ABa caHTUMeTpa neseex). OTHOCUMTENBHOE NOTOXEHNE
onpeaenaeTcsa pasHOCTbIO MeXAy ABYMS 3aaHHbIMU MOOXEHUAMU (CneBa Unu cnpasa).
MpuMeyaHune: Npn NCrnosb30BaHMN HECKOSIbKNX OTHOCUTESbHbIX MOSIOXEHMI NOAPAL MaHUNYNATOP
poboTa MOXET BbINTU U3 CBOEN paboyei 30HbI.
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B naHHOM crnyyae nop, pacctostHMEM NOHNUMAETCA pacCTOsHUE B NPAMOYTrOfibHOWN CUCTEME
KoopavHat mexay LITU B AByX NONOXeHNSX. Yron nokasblBaeT, HAaCKOMNbKO U3MEHSAETCS
opueHTaumsa LTV mexay aTumum AByMs nonoxeHnamn. bonee To4Hoe onncaHne nameHeHus
opueHTauuu faeT AfiMHa BeKTopa BpaLLeHus.

24.10.4. NNepeMeHHas KOHTPOJSIbHadA To4Ka

Vv OcHoBHoRn Q - pachuka MNepeMeHHLIe
MepemeLuenne 1
¥ | Mporpamma pobota ~
porparap KoHTponbHas To4ka Mepemeroe mono... ¥
KoHTponeHasA 2§ < mover
Touka
3 ® Kowrp_touxa_1 MepemecTuTs pofoTa B NMepeMeHHOEe MOJCKeHe
HanpaeneHue 4 @ fepemventas
VIcnone308aTs NepeMerHyio | <MepemenHan> ¥
ErANEET 5 9 ¥ lepemewenueKpyra
6 @ uepes rouny 1
YeTaHoanTe 7 @ roneunas_toux_1
BennbiBatollee 8 - VCTaHOBUTE
oKHo 9 B Oxupanve
QcTanos 10 @ scnsmsarowes okHo
o aora L 11 © ocTanos I
12 @ Komwenrapui
Nanra 13 9 m fanka
FmEET 14 - <nycroiis @ Ven. obLii paguyc Kpyroes! .. @ WMcrnons3oeate obLume NapamMeTpel
NONEZHYK Harp... ~
7 Pee 15 @ 2 umkn O KpyroBoe OsvxeHre ¢ paauy. .. O CKOPOCTL MHCTPYMEHTa
16 - <nycTOn>
OMOSIHUTE L. ..
D —
17 1. Buios
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18 a= var_2=2 *force()
19 ¢ b o
20 =) <nycroii>
21 B cuenapuii
v "
b Conovaouszan DOobasute Until

22 +
43> XBRTZ
O PR c 000 @
CkopocTe 100%

KoHTponbHaga Touka, NofnoxeHue KoTopon 3aaHo NnepeMeHHOM, B laHHOM cnyyae — «calculated_
posy. NepemeHHasn paomnxHa 6bITb pacrnonoxeHnem, Hanpumep: var=p[0.5,0.0,0.0,3.14,0.0,0.0].
lMepBble Tpy 3HAYEHMA — 3TO OCM X, V,Z, @ NOCNegHne Tpu — OpUeHTaums, 3agaHHas B Buae BeKTopa
BpalLeHus, 3aJaHHOro BEKTOPOM rX,ry,rz. [lnnHa ocu — 3TO yron B pagmaHax, Ha KoTopbin byaet
BbINOJSIHEH MOBOPOT, @ CaM BEKTOP npeactaBnsaeT cobon ocb, BOKPYr KOTopomn byaeT natu
BpaLLeHue. lNonoxeHne Bcerga [aeTcst OTHOCUMTENbHO KOHTPOSIbHOW paMbl UK B CUCTEME
KoopAuHaT, KoTopas onpegensaeTca BblbpaHHON AeTanbto. Ecnu pagmyc KpyroBoro ABMXeHUs
YCTaHOBMNEH Ha (OUKCUPOBAHHOW KOHTPOMBbHOM TOYKE M NpeaLecTByOLMeE 1 NnocneayoLwme
KOHTPONbHbIE TOYKM ABMAIOTCA NEPEMEHHBIMU UM €CNWN Paguyc KpyroBoro ABUXEHUSA YCTaHOBMNEH
Ha NepeMeHHOM KOHTPOJIbHOWN TOYKe, B TaKOM Criy4ae pagmyc KpyroBoro ABMXEHUA HE MOXET ObiTb
NpoBepeH Ha nepekpbiTue (CM. pa3aen NapameTpbl KpyroBoro ABmxeHus Ha ctpaduue 179). Ecnu
npw 3anycke NporpamMmmbl paanyc KpyroBoro ABXeHusi NepekpbiBaeTCsl C TOYKON, poboT NponycTuT
nepemMeLleHne 1 NepenaeT K cneayoLlemy.

Hanpumep, Tak MOXHO cMecTuTb poboTa Ha 20 MM nNo ocn Z NHCTPYMEHTA:

var 1=p[0,0,0.02,0,0,0]
Movel
Waypoint 1 (variable position):
Use variable=var 1, Feature=Tool

UR10e 184 PykoBoacTBO nonb3oBaTtens



R
24. Bknagka «[Mporpamma UNIVERSAL ROBOTS

24.10.5. HanpaBneHune

Y3en nporpammbl HanpaeneHue onpepenseTt aBnxXeHne oTHoCUTenbHo ocen obbekTta nnu LUITU.
PoboT aBuxeTcst No NyTu, 3aiaHHOMY NMPOrpPaMMHbIM Y3710M HanpaBfieHNsi, MOKa ero ABUXEHNE He
octaHaBnueaet ycnosue Until.

MepeMelteHne 1
¥ Nporpamma pobora
porpauma p HanpaeneHue
KoHTponsHas 2 9 o Movel FiHb1 7 7
T PoBOT BEINOMHAT [BUXKEHNE NMHEAHEI OTHOCUTEBEHO Bl BpaHHOR AeTank
3 $ ¥ Hanpaenexue: OCHOBaHNUE X+
HanpaeneHue 4 3 until
HeTans HanpaeneHue

OXKMAEHUE

@ Vicn. obuuyio netane ®
YCTEHOBUTE

o O BekTop HanpasneHns
Bennwisatouee
OKHO
OcTaHos
Kommerrapui I g
Nanka
3ahaTe
CPEETT e @ Mcnonb3oBate obLve NapaMeTpLl

O CKOpOCTL MHCTPYMEHTa

) OononHutens...
YCKOpeH e VHCTpyMeHTa
) LLIa6noHk!
Dob6asutk Until

000 @

CkopocTe 100%

.D.oGaBneHue HanpasJieHnA ABNXEeHNA
1. B paspgene «OcHoBHONY, HaxMuTe HanpaBneHue n nob6aBbTe NMHENHOE ABUXEHME B
0epeBo NporpamMmmbi.

2. B none «Hanpasnexue» B pasaene «PyHKUMSA» onpeaenuTe NMHenHoe ABUXEHME.

OcTaHoBKa HanpasneHuUsi ABUXEeHUs

1. B none «HanpaeneHne» Haxmute kHonky JJo6asuTb Until — 310 no3Bonut onpeaennts n
[06aBnNTb KpUTEPUIN OCTAHOBKU B AEPEBO NPOrpamMMbI.

YT06bI 3aaTb BEKTOP NIMHENHOTO ABUXEHUSA, MOXHO A06aBUTL HACTPOVKY « BekTop ABMXEHUS»
Ansi napameTpoB CKOpOCTb MHCTPYMEHTA U Y CKOpeHUe MHCTpYMeHTa. MprMepbl UICMoSb30BaHus:

* onpepneneHne NIMHENHOTO ABUXEHUSA OTHOCUTENBHO OCEN C HECKONbKUMU hyHKUMUAMMY;

* BblYUCIIEHME HanpaBfeHUAa B BUAE MaTeMaTUYECKOro BblpaXeHus.

BekTopbl HanpaBneH1a onpeaensaioT yHUKanbHOe KOA0BOE BblpaXeHue, peLleHmemM KOToporo
ABNAETCA eANHNYHbBIA BEKTOP. Hanpumep, BekTopkl HanpaeneHus [100,0,0] 1 [1,0,0] oanHakoBo
BMUAIOT Ha pob0oTa; MCNONb3ynTe NON3YHOK CKOPOCTU, YTOObI ABUraTbCsi MO OCU X C HY>XXHON
CKOPOCTbH0. 3HaYEHMA YNCEN B BEKTOPaX HanpaBfeHns UMET 3Ha4YEHUS TONTbKO OTHOCUTENbHO

Apyr Apyra.
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24.10.6. Until

MporpammHbiv y3en Until onpegenseTt kputepuii ocTaHoBKM ABuXeHust. Po6oT asmnxeTcsa no nytm m
OCTaHaBNMBaETCs, Koraa o6HapyXeH KOHTaKT. Y3nbl «[1o» MOXHO fo6aBnATb B AepeBE NporpaMm
B y3/1ax HanpaBneHnst N KOHTPOSbHbIX ToYeK. [11s 04HOro ABNXEeHNA MOXHO [06aBUTb HECKOSbKO
KpUTepreB OCTaHOBKW. [1BuXeHne ocTaHaBnmuBaeTcs, koraa cobniogaetca nepsoe ycnosue Until.

Q - Mpachuka MNepeMeHHEIE

N OcHoBHOR
MNepemellerne .
1 ¥ Nporpamma pobora Until
KoHTponeHas
m_ms 2 9 Mover VKaMuTe YCIoBYe 0CTaHoBa
3 9 | ¥ Hanpasnenue: Ocrosarue X+ PoBoT ByaeT ABUraTsCA B Bl BpaHHOM HanpasneHv Ao JOCTUXEHWA YCIOBWA
Hanpaenetive 4 3 [unti 0CTaHOBa
OxkupaHMe
BulpakeHuWe f(x)
YCTaHoBN T
Bennuisatouee
OKHO
PaccTtosHue 9 Q
OcTaHos
Kowmentapuii ! r
A
Nanka
KOHTaKT € MHCTPYMEHTOM 7
3apate
NONESHYI0 Harp... o [nA oBHapY»KEHUA KOHTaKTa PEKOMEH/YETCA 3a[jaTk CKOPOCTh MHCTPYMEHTa
MeHee 100,0 Mm/c
) HAononHutene...
) LLIaBnoHel
Bxon Ans eeopa/seisona
Y\
Dob6asute Until LobaenTe neﬁc‘rsme()

° 0 O ':Lﬂlwy"lﬂul-‘\ﬂ.

CropocTs 100%

B none Until MoXHO 3apaTb crieayoLimne KpUtepnn oCTaHOBKN:

* PaccTtosiHme 3ToT y3en MOXHO UCMOosb30BaTh AN OCTAHOBKU ABUXeHUA «HanpasneHue»,
ecnu po6oT NepemMecTusncsa Ha onpeaeneHHoe pacctosHme. CKopocTb 3aMeanseTcs, 1 po6oT

OCTaHaBIMBaeTCd CTporo Ha 3aaHHOM paCCTOAHUN.

* KOHTaKT C UHCTPYMEHTOM (CMm. 24.10.7. [10 KOHTaKTa C UHCTPYMEHTOM HuXe.) OTOT y3en
MOXHO UCNOSb30BaTb, YTOObI OCTAHOBUTbL ABUXEHMWE, MOCNE TOro Kak MHCTPYMEHT poboTa

06HapyXUT KOHTAKT.

* BblpaxeHue 3ToT y3en MOXHO UCNob30BaTb AJ1si OCTAHOBKMW ABUXEHWUSI COrNacHoO
nonb30BaTeNbCKOMY NPOrpaMMHOMY BbipaxeHuio. YTobbl 3a4aTh YCNoBME OCTAHOBKY,
MOXHO MCNOSb30BaTb BBOAbI-BbIBOAbI, NEPEMEHHbIE UNWN PYHKLUK CLIEHAPUEB.

* Bxop BxofnoB/BbIX0[0B ATOT y3€1 MOXHO MCMOMb30BaTh, YTOObI OCTAHOBUTL ABUXEHNE,

KOHTpOoNnMpyemMoe curdanamm, no Curdany exoaa.

24.10.7. [JO KOHTaKTa C UHCTPYMEHTOM

Y3en nporpammbl Until — KOHTaAKT ¢ MHCTPYMEHTOM NO3BOJISIET OCTaHaBNNBaTb ABUXEHNE poboTa,
Korga obHapyXeH KOHTaKT C UHCTPYMEHTOM. Bbl MoxeTe 3aaTb TOPMOXEHME OCTaHOBKM U

O6paTHOG OBUXEeHNne NHCTpyMEHTa.
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NPEQYMNPEXOEHUE

CKOpOCTb ABWXEHUS MO YMOYaHUIO CIIMLLKOM BbICOKa A1 06HapyXeHus
KOHTaKTa. bonee BbicOKasi CKOPOCTb ABUXEHUA NPUBOAMT K cpabaTbiBaHUIO
3aLWMUTHOro OCTaHOBA A0 TOro, Kak cpabaTbiBaeT ycnoBme « KOHTaKT €
WNHCTPYMeHTOM». YT06bI n3bexaTb cpabaTbiBaHNA 3aLUMTHOrO OCTAHOBA, CHU3bTE
ckopocTb ApmxeHus. Hanpumep: 100 m/c.

Q

MepemeleHme
1 ¥ Pporpamma pobora

KoHTponkHas 2 9 b Movel

roE 3 ¢ @ Kowtp_touxa_1

Hanpaenerue 4 3+ [o koHTakTa: [Buratbed oBpaTHO He

Oxugarne

YcTaHoBUTL

BennbiBaiowyee
okHO

QOcTaHoBs
Kommentapua 1

Manka

3anate
NONeaHYI0 Harp. .

<
43> XBRTZ

Until -

MNepeMeHHEIE

[KOHTaKT C MHCTpPYMEHTOM ¥

PofoT 6yaeT nepeMelllaTeCA A0 TeX Nop, NoKa He Npon30AaeT KOHTaKT ¢
VIHCTPYMEHTOM, 3aTeM poBoT 0CTEHOBMTCA C 3aAaHHbL M 3aMeneHmnem,

[nA 0BHaPY»KEHNA KOHTaKTa PeKOMEHAYeTCA 3a0aTh CKOPOCTL UHCTPYMEHTE MeHee

100,0 mm/c
Ecnin noﬁfasneHo NeACTBe, OHO ByJeT BHIMONHEHO B C/ly4ae BLIMONHEHWA YCI0BIA

Until

E MepemMecTUTECA B TOHKY KOHTakTa PaccTosHve

W2

b PaccToaHMe OT TOYKW KOHTaKTa

[ ooom

KoHTakT

QOcTaHoe poboTa

O llcnonk30BaTe oflee TOPMOKeHWE

@ cn. mons30BaTebCKOe TOPMOMEHE

Dob6asute Until

LobaenTe neﬁc‘rsme()
000 «r-@

CkopocTe 100%

NMPUMEYAHUE

YCTaHOBJIEHHOIO MHCTPYMEHTA.

«[10 KOHTaKTa C MHCTPYMEHTOM» MOXET He cpaboTaTb Npu BUGpauum

Hanpumep: BakyyMHbI 3axBaT CO BCTPOEHHbIM

HaCcoCoOM MOXET BbI3BaTb 6bICprIe Bm6pau,v||/1.

Bbl TakXXe MoXeTe UCMNonb30BaTh y3en «[Jo KOHTaKTa C UHCTpPYMEeHTOM» ANsA 3aa4 Hanoaotue
yKnapku/packnagbiBaHus, rae «[1o KOHTakTa C MHCTPYMEHTOM» OnpeAensieT BbICOTY YNOXEHHbIX

npeoMeToB.
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IBuratbca 06paTHO 0 KOHTAKTAa

WNcnonb3yite napameTp [Buratbcs 06paTHO A0 KOHTAKTa, YTOObI pO6OT BEPHYSICS K HaYanbHOW
TOYKe KOHTaKTa. Bbl Takxe MoXeTe 3a4aTb A0NONHUTENbHOE 06paTHoe ABUXEHUNE, YTOGLI po6oT
[ABUrarncsi B CTOPOHY OT TOYKM KOHTAKTa UK K Hel. ITO NoNe3Ho ANns Tex Criyyaes, Koraa 3axeaTy
Heob6xoaMMOo cBOGOAHOE NPOCTPAHCTBO AJS MePEMELLLEHNS UNN HEOBXOAMMO 3aXMMHOE AeNCTBUE.

Oencteue

[o6asutb aencraume nos3sonsieT ,o6aBNATb y3en NporpaMmebl, ecnm cobnogeHo onpeaeneHHoe
ycnosue Until. Hanpumep, «[Jo KOHTakTa C UHCTPYMEHTOM» MOXET 3aENCTBOBATb
3axBaTblBalLLee AeNcTBNe 3axBaTa. Ecnv geicTBue He onpeneneHo, To BbIMNOMTHEHNE NPOrpamMMbl
nepexoamT K CneayoLlemy y3ny nporpaMmmbl B A€PEBE NPOrpaMm.

24.10.8. OxunpaHue

Vv OcHo
Mepemelletine .
¥ MNporpamMa pobora

K s C OxxupaHue

OHTponbHas N
mwz 9 I Movel BelbepuTe Tpurrep cnenyiollero AeAcTEMsA poboTa;

3 @® Konurp_rouka_l
(R EAEE 4 = VeraHosuts
P—— 5 | D O Bes ommaaHns
YCTEHOBNTE O OwmnpaHne ceryHabl
BensiBatouiee O OxkmpaHre LncbpoBoro Bxoda |<Uwndp.Bxoa> e
OKHO
O MopoxawnTe |<AHanor Bxoa> hd

OcTaHoe

KomMMeHT apHii v O Monowaure ‘

Manka

3anaTke
MONe3HY0 Harp...

) OononHutens...

) LLIa6noHk!

: B A-ES-g Nl §
O Hopmanununi m ° 0 O ':L-Hv\;,"V'IHLLMF!.

OXupaHue npruocTaHaBNMBaeT CUrHan BXoAa/BbIXO4a U BblpaxeHune Ha 3aaaHHoe Bpems. Ecniun
BblbpaHo Be3 oxuaaHusa, HUYEero He NMPOUCXOAUT.

Korga nHcTpyMeHT cBs3n uHcTpymeHTa (MICW) BkniovaeTcs, aHanoroBbli BXOA4 NHCTPYMEHTA
CTaHOBUTCH HEQOCTYNEH ANA BblpaxXeHuin n Bbibopa BapnaHta OxupaHue.
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24.10.9. YcTtaHoBUTb

Eine Te Ll BE HypHan e il s

MNepemellerne .
¥ Nporpamma pobota
. ) porparap YcTaHoBMTBL
OHTPONEHAA =
ng § « Movey BhibepuTe neficTBre, KOTOPOe A0/MKEH BLIMOAHNTE PODOT Ha 3TOM 3Tane NPorpaMMel .
3 ® Kontp_touxa_l MOMHO Tak»Ke yKasaTe W3MEHEHWA MonesHoR Harpyski poboTa.
Hanpasnetue 4 | = yeranosurs
O HeT nelicTtemA
OxupaHme

O YeTaHoBka UchbpoBoro Beixofa |<Lncp.Beix. = -
YeTaHoBU T
O YeTaHOBKa aHanoroBoro Bblxoaa [<AHanor.Beix. = A 4.0
BennwiBaoules
CL.lI OVCTaHosmﬂ: <Bblxoa> v )
Gcranos O YCTAHOBUTEL OAMH UMNyMke | <Lindp Beix, > - || 0,500

s (3
KommenTapuia O YBEMHUTE 3HAYEHWA YCTAHOBOYHOM NepeMeHHOM Ha eavHLLY:

Manka

3apate
noneaHyio Harp. .

) 3apaTk Noneatyio HarpyaKy MOXHO € MOMOLLEIO Y3Na «3a0aTe NOMe3HyI0 Harpya. ..
0 veranoskaLimn

t B AoNS- gl W= f=
O — ° 0 O cmynas )

Ecnun Bo BpeMa HanucaHus nporpaMmmbl akTueHasa LUTU ons KOHKpeTHOro ABUXeHNs U3BecTHa, To
MOXHO BOCMonb3oBaTbcs Bbibopom LiTU, Haxas Ha MNepemMelleHne B GOKOBOM MEHIO crneBa

(cm. 24.10.1. NepemelleHne Ha cTpanuLe 174). NoppobHee 0 HAacTponke MMeHoBaHHbIX LITUA cm.
pasgen 25.2. KoHdurypauma LUTU Ha cTpaHnue 229.

24.10.10. BcnnbiBatoLliee OKHO

NepemeLeHne

1 ¥ Pporpamma pobora
porpanap BcnnbeiBalowiee okKHO TexcT -

KoHTponsHas 2 9 & Move
TouKa OToBpaxasT MpUBEOEHHOE HUKE COOBLLIEHNE Ha SKpaHe 1 oXKuaaeT

3 © Kowrp_roura_l HaxaTA "OK" nons30BaTenem
ISR e a4 = VcTaHosuTs |
OKUAEHME 5 E Oxuganue

6 m BCnnsBaowes okHO MpocMoTp BEN/ikIBaO LLIEro OKHa
YCTEHOBU T
BenaeiBaiolyee
oKHO TN BCM/IbI BEKOLLIEr O OKHa:
OcTaHoB @ CoobLygHme
Kommentapun I I O BHvMmaHme!
— O ouwwmora

3anaTke
MONe3HY0 Harp...

D OcCTaHoBNTE BeIMOHEHKE MPOrPaMMel MPW OTKPEI TAM 3TOMC BCM/bIBaloLLEro okHa

t R A-Nei- W=l f=
O Hopmanununi % ° 0 O IIL-1r.-\;mﬂLLM_q.
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BcnnbiBatoLee 0OKHO — 3TO co0bLeHne, KOTopoe oTobpaxaeTcs Ha 3KpaHe Npu AOCTUXEHUN
nporpammon y3na «BcnnbiBatoLiee OKHO» B AepeBe nporpammbl. Ha Bknagke «KomaHga»
HaXMuTe Ha NycToe nosie 1 C MOMOLLLbI0 3KPaHHOMN KNnaBmaTypbl HAbepuTe TEKCT Ansi
BCMNbiBatoLLero coobuieHus. [OnMHa coobueHnin He MOXET npeBblaTh 255 3HaKOoB.

Ecnu HyXHO, 4TOGbI BO BCMITbIBAOLWEM COOBLLEHUM BMECTO TEKCTa OTOGpaxanach NepemMeHHast,
MOXHO BblGpaTh pacKpbiBaOLLMIACS CMCOK TEeKCT.

YTtoObl nporpamMmmMa oCtaHaBlinBanachb npu noasneHMn BCryibiBaoLlero okHa, MOXHO Bbl6paTb
MYHKT OcCTaHOBUTb BbINOMIHEHUE nporpamMmmbi Npu OTKpbITUN STOrroO BCMJibiBaloLero okKkHa.

YUTtob6bl NpOA0NXUTb NPepPBaHHOE BCMIIbIBAOLLIMM COOOLLEHMEM BbINONHEHUE NPOrpaMMBbl,
HaxmuTe OK BO BcrnibiBaloLLLEM ANaANoroBoM OKHe.

24.10.11. OcTaHoB

NepeMeHHEIe

Mepemeluenne

¥ Mporpamma pobota OCTaHOB
© o Movel
® Konmp_toua 1 Ha 3ToM 3Tane NporpaMMa oCTaHaBNMBaeTCA,

KoHTponsHas
Touka

OxupaHue B omuganve

[0 sennssanwes okHo

1
2
3
Hanpaenerne 4 = yerawosuts
5
6
YCTEHOBU T 7

@ ocTaHos

BenaeiBaiolyee
OKHO

OcTaHoe

KoMMeHTapui
Nanka

3anaTke
MONe3HY0 Harp...

) OononHutens...

) LLIa6noHk!

O Hopmanununi I ° 0 O ':L-Hv\;,"V'IHLLMF!.
CkopocTe 100%

Ha sTom atane nporpamma octaHaBnvMBaeTcs.
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24.10.12. KommeHTapum

Th = BE HypHan e il s

MepemelieHne
1 ¥ Pporpamma pobora KOMMEHTapHiI
KoHTponkHas 2 9 < moves
Touka
3 ® Kowtp_touka_1
Hanpagnerue 4 ==| YcTarnosuTs BeeawTe KOMMEHTapuiA:
(EREEE 5 B oxuganme |
6 M Bennssamnwee okno
YcTaHoBUTE
7 @ ocTanos
BennwiBaoules 8 ® KommeHTapuii

okHo
QOcTaHoBs
Kommerrapui L

Manka

3apate
noneaHyio Harp. .

° 0 O ':L-1lw\‘;,“."l.‘|\_Ll-‘!F|.

[laeT BO3MOXHOCTb NporpaMMUCTy f06aBUTb TEKCTOBYHO CTPOKY B Mporpammy. OTa CTpoKa TekcTa
He HeCceT HUKAKOMN (OYHKLIMUN NPW BbINOSTHEHUW NPOrPaMMbl.

24.10.13. MNanka

Q - Mpacbuka MNepeMeHHbIe

NepemeLeHne

1 ¥ Pporpamma pobora
“ 5 porpama b Manka
OHTPONLHAA -
TOHK; 9 43 Movel Manka NpeacTaBnAeT cobol Habop CTPOK NporpamMMel .
3 ® Kowrp_touka_l
(R EAEE 4 = VcTaHosuTs
BeeauTe TeKCT, KOTOPLIFA AoMKkeH 0TOBpaXKaTeCA B AepeBe MPorpaMMel :
— 5 B Owuganne P! P pese Mporp
6 m Bennseanwee okHO Manka
YCTEHOBUTE
7 @ ocTanos
BennbiBatouwee 8 ® KommeHTapui
Ko 9 9 m fanka
OcTaHos 10 =] <nycroi>
Kommentapuii I [
Nanka
3ahaTe

MONe3HY0 Harp...

) LLIa6noHk!

° 0 O IIL-wwlﬂLLMF!.

Manka ncnonb3dyeTcs Ansa ynopsiaodeHus n gobasneHns MeToK Afs onpeaeneHHblX Yacten
nporpamMmbl, Af1si HAaBeAeHUs NOpsiAka B Aepese nporpammbl 1 ans 6onee yao6HOro YteHus
nporpamMMbl 1 NepeMeLLEeHNs No Hel.
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Manku He BNMAOT Ha NporpaMMy 1 ee BbINOSIHEHNKE.

24.10.14. 3apaTb NONE3HYIO HArpy3ky

MepeMelteHne 1
¥ Mporpauma pobota
porpatma p Select Payload
KoHTponkHas 2 9 o Move)
To4Ka
3 (Ol Payload objects are defined in installation
HanpaeneHue 4 ®e
3afate o6LLYI0 NONE3HYIO Harpysk
OXKuaaHue ll @ < A Ly v Py3Ky
6 @0 |J Payload -
YCTEHOBUTE
7 == 3apaTk nonesHyio Harpysky: Payload
Bennusatles 8 o3 MonesHanA Harpyska
OKHO
Macca
OcTaHos
LleHTp TAMeCTN
Kommerrapui I g
CX
Nanka cy
3anaTe (ovi
noesHyo Harp...
1 He 3abynpTe 3agaTh Maccy obLLEeR NoNe3HoR Harpy3kn
v

° 0 O ':L-Hv\;,"V'IHLLMF!.

[ns yCTaHOBKM NMONE3HOM Harpy3kn MaHunynsTopa ucnosnb3yinTe KoMaHay 3aAaTb NONE3Hyo
Harpy3ky. [onesHyto Harpy3Ky MOXHO OTPerynmpoBaTh AN NpeaoTBpaLLeHns 3aLmMTHOro
ocTaHoBa po6oTa, ecnu Bec, NOAHATbIA MHCTPYMEHTOM, OTIIMYAETCS OT OXMAAEMON NONe3HoW
Harpy3ku.

YBEJOMITEHUE

MpaBunbHasa ycTaHOBKA NONE3HOM Harpy3ku obecrneynBaeT onTuMarsbHble
XapaKTepUCTUKN OBUXEHUS U NO3BONAET M36GexaTb 3alMUTHOrO OCTaHOBA.

* 3apaiTe NosiesHyr Harpy3Ky npu nogbope v oTnyckaHun NpeaMeToB C
NOMOLLbIO 3axBaTa.

Ncnonb3oBaTtb komaHay «3afaTb NONE3Hy Harpy3Ky» MOXHO criefyoLymM obpasom:

* C noMolLLbi0 pacKpbiBalLLErocs MeHI0 B pa3aerne BoiGepuTe noneaHylo HarpysKy BbiGpaTb
OZIHY 13 NOMe3HbIX Harpy30K, 3aflaHHbIX B yCTaHOBKe.

* C NoMoLLbH pacKpbIBalOLLEroCs MEHIO HACTPOUTL HOBYIO MONIE3HYI0 HAarpy3Kky: BbiIGpaTh
nyHkT HacTpanBaemas nosnesHas Harpy3ka v 3anoSiHUTb MOt Macchl U LIEHTPa TAXECTH.

Takxe ¢ nomoLLbo KHonku Caenatb akTMBHOW MOXHO ONpeAenvTb 3HaYeHNs Ha y3ne Kak
aKTVBHYO NMOSIE3HY0 Harpy3ky.
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24.11. PacwmpeHHble y3nbl NporpaMmmbl

24.11.1. Umkn

1 ¥ Pporpamma pobora

Uunkn
Lukn 2 9 b Moves
Moanpor 3 ® Kowtp_touka_1
Ep VKaKINTe KOAMHECTBO BbINOAHEHNIA MPOrpaMMbl & 3TOM LMK e
4 = VcTaHesuTE
Hasraserne
5 B Ooxunanue
Eenn 6 M Bennssamnwee okno
o 7 O ocramos (@ roeTopsTs scerpa
8 @ KommerTapui (O nosrop X pas:
AR 9 9 m fanka CYeTHUK MOBTOPOB VMS NepeMeHHoR
11 9 T Uakn 3 -
MepeknioyaTtens 12 . O MNoBTOp, ecnv Bel paxeHie UcTrHa
[— \
B moxoanoe O

° 0 O IZL-H-:\‘-,‘HHLLMH.

Co3zpgaeT UK Kno4veBbiX KOMaH, NporpamMmbl. B 3aBUCMMOCTM OT BbibOpa KNtoueBble KOMaHbl
nporpaMmmbl OyayT 3aKnio4eHbl B 6ECKOHEYHbIV LUKIT, B LUK U3 ONpeaeneHHoro ynucna
MOBTOPEHUM UNN B LUK, AENCTBYIOLLMI NP UCTUHHOM 3HayYeHun ycnosus. Mpu cosaaHmm umkna
13 onpeneneHHoro Ymicna NoBToOpPeHnin co3aaeTcs cneunanbHasa nepemMeHHas unkna (Ha pucyHke
BbllLle UMeeT Ha3BaHue loop 1), KOTOPYO MOXHO MCMOSIb30BaTh B BbipaXeHUsax uukna. J1a
nepemMeHHasi Uukna MoXxeT MMeTb 3HaueHne ot 0 gpo N- 1.

Ecnu npy co3gaHnm Lmkna B Ka4eCTBe YCNOBUS 3aBEPLUEHMSA UCNOSb3YETCA BbipaXeHWe, TO
PolyScope no3sonseT BKOUYNTbL HENPEPbLIBHYHO MPOBEPKY 3TOr0 BbipaxeHus, 4to obecneymsaeT
npepbiBaHWe LuKa B Ntoboe BpeMs Npu ero BbIMNOSIHEHMU, @ HE TOJIbKO MOCHe KaxXaoro
NMOBTOPEHMS.

24.11.2. Ecnu

Ncnonb3ys BblpaxeHus Ecnu v Ecnn..MHade, MoXHO MeHATb NoBeaeHne poboTa B 3aBUCUMOCTU
OT BXOAHbIX CUrHANoB AaTYMKOB M 3HAYEHUIN NEPEMEHHbIX.
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CobbiTne

> OcHoBH O\ - Mpachuka MNepeMeHHLIe
N [LononHuten....
Wpzn 2§ b moves
Moanpor 3 ® Konmp_touka_l B 38BMCMOCTI OT COCTOAHKA Orpeae/eHHOr o BXoaa AaTHMKa NN nepemeHHon
4 P — nporpaMMel Gy YT BEIMONHEHE! CNeayvioLLINe CTPOKM.
HasHadenue
5 B oxuganue ECJ'H/I‘
Eenn 6 M Bennssamnwee okno
[ NMpoBepsTs BelpaXKeHye NOCTOAHHO
= 7 @ ocTanos
CuieHapui
8 ) KoMMEHTapuiA
9

9 W8 Nanka

E— 10 (=] <oyerois

a1l 9 & un I
12 =] <aycroi>

Taiimep 13 L. Buioe

MepeknioyaTens

14 = var_2i=2 *force()

15 ¢ b Eem.

B ncxoaHoe

| Aob6aenTk MHaueEcnm ” Yaanute NMHaueEcn |

O Hopranuuui ! ° 0 O IIL-1lu\y.nﬂut-1H.

BbibepuTe ycnosume B peaakTope BblipaXeHnuin n coctaBbTe BblpaxeHusa ¢ Ecnu. Ecnn ycnosue
onpeneneHo Kak UICTUHHOE, BblpaxeHns aHHou KomaHabl Ecnu 6yayT BbinonHeHbl. BoipaxeHue
Ecnu moxeT nmeTb TONbKO 0AHO BbipaxeHne MHave. Ytobbl fo6aBnAaTh 1 yaanaTb BblpaXxeHus
«MHaueEcnuy, ucnonbsyinte JJo6aBute NHaueEcnu n Yaanuts MHaueEcnu.

UTto6bl NnpoBepATh BblpaxeHus Ecnu, MHayeEcnu v Liukn Bo BpemMs BbINOMHEHUSA CTPOK,
coAepXallumx 3Tu BblpaxeHusi, BbibepuTte MpoBepATb BblpaXeHue NoCTOsIHHO. Ecnu BbipaxeHue B
Ecnu nocne npoBepku okaxeTcsa HEBEPHbIM, TO Aanblie 6yaeT BbiNoSIHEHA NPOBEPKa BblpaXeHui
MHaueEcnu nnn NHave.

NMPUMEYAHUE

Ecnn umetoTca KOHTPOSbHbIE TOYKN BHYTPM BbipaxeHusa «Ecnuy» nnn «Uukn» ¢
napameTpoMm «[1poBepATb BblpaXeHne NOCTOSTHHOY», TO MOXHO A06aBUTb KOMaHAbI
«stopj()» nnu «stopl()» nocne BbipaxeHus, YTOObI NIaBHO OCTAHOBUTb
MaHunynaTop pobota. 3TO NPMMEHNMO Kak Ans KomaHpg, «Ecnuy, Tak n gna
KomaHp, «Lnkn» (cm. pasgen 24.11.1. Linkn Ha npeabiayLen ctpaHuLe).
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24.11.3. lNognporpamma

1
5 oo Moanporpamya_1

Limkn =] <nycroi> _
: kS MoanporpaMMa MoxeT yKasklBaTe Ha dai Ha OVCKe N MoxeT

Moanpor 3 e Moanporpamma 1 HaxXOOWTLCA B STOR NporpamMe,
4 | <nycroi>
HasHadenue
Maiin NnoanporpamMmel
Eenn

<®ailn He BbIGpaH>

CueHapuit -
3arpyanTe cdann

CobbiTne
MNoTok

A 3
MepeknioyaTens

Taiimep

B ncxoaHoe

CoxpaHuUTL NoAnporpaMMy Y aaneHue noanporpaMmmel

[ O6HeenATE chain NoanporpaMMel SToM MperpaMmon

[0 CkpblTb Aepeso NoAnporpamus

° 0 O ':L-1lw\‘;,“."l.‘|\_Ll-‘!F|.

B nognporpamme MOXHO XpaHUTb 4acTu NPOrpaMmbl, KOTOpble TPEBYIOTCA B HECKONMbKMX MECTax.
Mopnporpamma MOXeT 6bITb OTAENbHBIM (hanyioM Ha ANCKE, KOTOPbIA MOXHO CKPbITb A1 3aLUMTbI
OT ee cny4YyanHbIX U3MEHEHUI.

Bbi3oB nognporpamMmel

BanoninTo. or | Yeranonka Nepememenne /8 yprian * plinls ~

N [LononHuten....

MopnporpaMMa Bbi3oBa

Lakn 2 9 & Move
Moanpor 3 ® Kowrp_touka_l

4 = VeraHosuTs BelbeprTe NoanporpamMMy, KOTopyio HeobXOAKMO Bel3BaTk Ha 3TOM aTane
HazHaqeHne BEINOJHEHNA MROrDaMMel .

5 B Omunanne

Het A4

Ecan 6 [0 sennssanwes okHo

7 OcTaHos
CueHapuit o

8 ® KommeHTapui
CobuiTie 9 ¢ m fanka
— 10| L= <perois

a1l 9 2 umn I
MNepeknioyaTens
i 12 =] <nycroii

Taiimep 13 L. Busos

B ucxoaHoe

43> xXxBPR@

° 0 O IIL-wwlﬂLLMF!.

Mpw BbI30BE NoAMNporpaMmMbl 6yAyT BbINOMHEHbI CTPOKU NOANPOrpaMmbl, @ 3aTeM Nepexos Ha
criefyoLLyto CTPOKY.
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24.11.4. HazHayeHune

1
Y| Mporpansta posara HasHauyeHune Mcrosax Bupawene v |

tan 2 9 Movey MpwceaneaeT BelOpaHHOR NePeMEHHON 3Ha4eHNe BEIDAMEHUS.
M 3 ® Kowtp_touka_1

4 = VcTaHesuTE
HasHasenue 5 B owumonme MepeMeHHan Buipaxenne
Ecm 6 [ Bennssauee oxno [ Z a2 M 2 * force()
Cuenapu 7 @ ocTanos

8 B KommeHTapuii
CobbiTne 9 © m fanka
MoTor 10 = <nperon

4 11 9 2 Uukn (3

Mepekmiovatens = vcroiie
Taiimep 13 1, 8uios

14 a= var_2=2 *force()

B ncxoaHoe

° 0 O ':L-1lv\‘;,“."l.‘|\_Ll-‘!F|.

cTe 100%

lMpucBOEHNE 3Ha4YeHMI NepeMEHHbIM. 3HaYeHNe NepeMeHHON MOXET ObITb pe3ysibTaToM
BblpaXeHUn, Co34aHHbIX B peAaKTope BblpaxeHui (CM. pasgen 24.3. Pegaktop BelpaxeHun Ha
cTpaHuue 167).

Takxe MOXHO 3anpocuTb 3HaUYeHVe NnepeMeHHow y onepaTtopa. Mpu 3anpoce 3HayeHus y
onepaTopa MOXHO 0To6pa3unTb CoobLLEHNE ONepaTopy At NPOBEPKM BBOAA COMNAcHO
CTaHAAPTHLIM TUMAM NEPEMEHHbIX.
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24.11.5. CueHapui

) OcHoBH Q - Mpachuka MNepeMeHHLIe
N [ononHutens...
UTEVE R 4
o 2 4 % vom A cueHap
Moanpor 3 © Konrp_rowka_1 HsKe MOYKHO BBECTI TEKCT, KOTOPEI i ByaeT BuinonHATs URController B KadecTre
4 - VCTaHaBNTE KoAda cueHapus.
Hasraserne
5 B Ooxunanue
Eenn 6 M Bennssamnwee okno
7 o
e O ceranos
8 B KommeHTapuii
CobbiTve 9 © m fanka
Mook 10 = <nycToii>
a4 11 ¢ & uwn 3
Nepernio-aTens
i 12 ] <nycroii>
Taiimep 13 1, susoe
= —2 &
— 14 a= var_2=2 *force()
15 ¢ b gom.

17 B Cuenapuii

° 0 O ':L-1lv\‘;,“."l.‘|\_Ll-‘!F|.

cTe 100%

B pasgene «KomaHga» B pacKpbiBawLWeMCa CNMCKe OOCTYMNHbI crieayuine napamMeTpbl:

* CTtpokKa no3BonsieT cocTaBuUTb O4HY CTPOKY koga URscript npu nomowum pegakropa
BblpaxeHun (cm 24.3. PepakTtop BelpaxeHun Ha cTpanuue 167).

* daitn no3BonseT CoCTaBNATb, NPaBUTb 1 3arpyxaTtb annsl URscript.

MHCTpyKuumn no HanucaHmto URscript MOXHO HanTK B pYKOBOACTBE MO CLeHap1saMm Ha canTe
nopaepxku (http://www.universal-robots.com/support).

DyHKUMM N NepeMeHHble, yKa3aHHble B hanne URscript, MOXHO ncnonb3osBaTb BO BCEN
nporpamme B PolyScope.
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24. Bknapgka «[lMporpamman

24.11.6. CobbiTne

N [ononHutens...
S —

Lnkn 2 - <nycroii>
3 & Cobuirwe
4 | L [a] <naycroin>

Moanpor
Hasnaqenue

Ecnn

Cuenapuii
CobbiTne

MNoTok
MepeknioyaTens 4
Taiimep

B ncxoaHoe

Q - Mpachuka MNepeMeHHEIE

CobbiTne

Cofbl The aHanorviHO MpPepslBaHMIc, OOHAaKO MPK BO3HUKHOBEHIW
CcoBbbITWA OCHOBHAaA MporpaMMa Npoao/kaeT paboTaTe BO BpEMA
BbIMOAHEHWA Koda cobbli s, Bo BpeMaA BelNonHeHWs cobsl TuA
HOBble COOLI TUA He AefCTBINTe IbHbI .

B 38BUCUMOCTI OT COCTOAHWA OMpejeNeHHOro BXOAa [ATHAKE WNA
repeMeHHoR MporpaMMel By YT BeINCNHEHE! CNeayioLLie CTROKW.

° 0 O ':L-1lv\‘;,“."l.‘|\_Ll-‘!F|.

cTe 100%

Co6bITe MOXHO UCNOoNb30BaTh ANA OTCNEeXMBaHUA BXOAHOIO CUrHana, a Takxe ANs BbINOfHEeHUs
onpefeneHHoro encTBmsa UM yCTaHOBKU NepeMeHHON, eCn BXOAHOW CUrHan CTaHOBUTCS
BbICOKMM. Hanpumep, ecnu BXOAHON CUrHan CTaHOBUTCSH BbICOKUM, NporpaMmma, ynpasnaemas
cobbITUAMUK, MOoXeT nogoxaaTtb 200 Mc, a 3aTeM CHOBa caenaTb ero HU3KUM. TO MOXeT
3HauYMTENbHO YNPOCTUTL KOA NPOrpamMMbl B Criyyae, ecriv NepeksioyeHne Ha BHELLHeNn MaLlluHe
NPoOUCXoamT No nepegHemy POHTY UMMYIbCa, a He MO BbICOKOMY YPOBHIO BXOAHOIO cUrHana.
CobbITHA NpoBEPSAIOTCA OAMH pa3 KaxAblv yNpasnsoLwmm UMK (2 Mmc).
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24 .11.7. MNoToK

Q - Fpacbuka MNepemeHH:Ie
ononHuTesNk. ..
I —

MoTok

Liukn 2 - <nycToiis
—— 3+ norox 1 MoTok MpencTaenAeT coboi NapannensHyio MPorpamMMy, KoTopas BbiMo/HAeTCs
a = 0/]HOBPEMEHHO € OCHOBHOM MPOrpaMMoii. MOTOK MOXeT BbIMOMHATL Orepaln BBofa-

—— BLIBOAA, OXKWNAATE CUMHATE 1 3808BaTh NepeMeHHs e
B 3T0 NOME3HO B C/yHae YrpasneHs JpyriAMA MallHaMi Bo BpeMa paboTsl poboTa.
CuieHapui
CobbiTne
MoTek

I (3
MepekniovaTens
Taiimep

B ncxoaHoe

[F GeckoHesHsIe LK bl

D OTCnexuBaTE BelMONHEHWE NPOrpaMMel

MoTOK—3TO NpOLLECC, BLINOSHAKLIMIACSA NapannenbHo ¢ nporpammon poboTa. NMoTok MoXHO
MCMosb30BaTh A1 YNPaBMEHWs BHELLHEN MaLLMHON HE3aBUCKMMO OT MaHunynsAaTopa poboTa. MoTok
MOXET B3aMOZEeNCTBOBaTb C NPOrpaMmmoit po6oTa ¢ MOMOLLbIO NePeMeHHbIX U BbIXOAHbIX
CUrHarnos.

24.11.8. lNepekntovaTenb

N [LononHuten....
A 1 ¥ Pporpamma pobora

I'IepeKn o4yaTtenb
Lkn 2 9 & Move
R 3 ® Kowrp_touka_l
P 4 N [75 ynpaeneHins MoToKOM MPOrpaMMel MOXKHO WCMOJIb30BaTL OMepaTop
e cTaHosuTE BeTBMeHA, OHM MOMYT 3aMeHTE CNOXHEle onepaTopel Ecau... UHave,
5 B Osumanne €CNM 1 MOKHO MPOBRPUTL AMANA30H 3HAUEHMA ANA BALLErO Bl paKeHMs
Ecan 6 [0 sennssanwes okHo
7 OcTaHos
CueHapuit o
8 ® KommeHTapui Mepek niodaTens
CobeiTne 9 ¢ m fanka |
Mook 10 = <nycroii>
a1l 9 & un I
Mepexnio-aTens . .
P 12 - <nycToi= O CranpapTHeIF ciyHaii
Taimep 13 L. Busos

I

17 B cuenapuii

Cny-ai |HeT BIbopa v

E—— 14 == var_2=2 * force() Crvuait
15 ¢ b con. v

18 3 MepexnioyaTens ..

O Hopmanununi ° 0 O IIL-wwlﬂLLMF!.
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KOHCTpyKuMsi onepaTopa BEeTBIEHUSI MOXET U3MEHSITb HanpasneHue ABUXeHn poboTa B
3aBMCUMOCTY OT BXOAHbIX CUrHaNoB AaT4YMKOB 1 3HaUYeHui nepeMeHHbIX. [ onncaHmsa OCHOBHOMO
YCIOBUS 1 onpeaeneHns criyyaes, koraa poboT A0IKEH NEPENTU K BbINOSTHEHWIO AOMOSTHUTENbHbIX
KOMaH[, KOTopble COAEePXUT Switch, UCnonb3yiTe peaakTop BbipaxeHuit. Ecnv 6yneTt
onpefeneHo, YTo 3TO YCIOBUE COOTBETCTBYET OAHOMY U3 JAaHHbIX Clly4aeB, CTPOKU B KOMaHAe
Case 6yayT BbINONHATLCA. Ecnu 6bin yka3aH Default Case, TO 9TV CTPOKM ByayT BbINOMHATLCA,
TOJbKO €CIn He 6bIN10 HaNAEHO APYrMX COOTBETCTBYIOLLMX CITy4YaeB.

Kaxppl Switch MOXET coaepXaTb HECKONbKO KOMaHA, Cases U 0OHY KOMaHay Default Case.
Switches MOryT UMETb TOMbKO OAWNH 3K3EMMMAP ONpeAenieHHbIX 3HaYeHn Case. Cases MOXHO
[06aBUTb C MOMOLLLIO KHOMOK Ha 3KpaHe. KoMaHay Case MOXHO yaanuTb U3 aKpaHa ans
nepeknoyaTens.

24.11.9. Tanmep

> OSHoRHoH O\ - Mpachuka MNepeMeHHLIe
N JononHurens... 1 #ln 50
Iporpamma pobora Taiime p
Lukn
2 1 bl o 13MepeHmne BpemeHu. 3MepeHHoe BpeMA oTobpaxaeTcs B
Noanpor 3 @ Kowrp_touka_1 nanamaLLAT
4 = yeranosurs | Va | ‘TaV\MEpil v
HazHaqeHue
5 B Omunanne
Eenn 6 M Bennssamnwee okno O Zanyck
o 7 @ ocTanos
(L O QcTaHoB
8 | KoMMeHTapuit
CobbiTne S ¢ m Nanka ocﬁpoc

MoTok 10 - <nycroii>

111 ¢ & umn b
12 = <nycroiis

Taiimep 13 14 Busos

MepeknioyaTens

14 == var_2=2 * force()
15 ¢ b zem.

17 B cuenapuii

B ucxoaHoe

18 € [lepexnyatens ...

19 © raimep_1

O Hopmantuui R EEEE— ° 0 o ':L-1lv\-,"."IHLLMF|.

Tanimep namepseT BpemMs, Heo6xoanMoe AnA BbINONHEHUs OnpeAeNneHHbIX AeNCTBUIN NporpamMMmbi.
MporpaMMHas nepemeHHas CoAepXMUT Bpems, NpoLue/liee C MOMEHTa 3anycka Tanmepa, 1
otobpaxaeTca Ha BKnagkax «lepemeHHble» 1 «BbINOMHUTLY.
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24.11.10. B ucxogHoe

By ne e ‘ B

1 ¥ Pporpamma pobora ~ B ucxopHoe
Uuren 2 4 8 vcxoaroe lMepeMeLLieHne B MCXOHOE NONOMeHWe ONMpeeneHo B YCTaHOBKe
—— 3 ¢ «b Mover

4 @® Konrp_rouka_l Move)
HasHadenue

5 ® nNepevennas

@ CKOpOCTb COYNeHEHNA 60| °/c
Ecnn 6 @ ¥ lepemewenueKpyra
= 7 ® uepes rouy 1 YcKopeHe coqneHeHns 80| °/c?

CuieHapui

8 @® roneunan_toux_1 O Bpems
CobuiTne 9 = YCTaHoBUTH
MoTok 10 B Ooxunanue

4 11 M Bennssamnwee okno [ MepemecTuTs. ..

MepeknioyaTens )

12 @ ocTanos
Taimep 13 | KoMMeHTapUi
— 14 9 w8 flanka

15 = <rvcroiis HasHa4bTe Bbl x0akl A8 6e30MacHore MCXOAHOr0 MNONOMKEHIA B KOHQUMypaLin

) Lia6 e RaznnaruncTia

SRHSHE! 16 9 & uma Beaon. noxopnoe Buixogbl

=
~

He HacTpoeHo He HasHa4eHo

=
w

s Buos

=
©o

a= var_2=2 *force()
20 9 b Fcm..
21 -

285 xmERS

° 0 O IZL-H-:\‘-,‘HHLLMH.

CkopocTe 100%

Y3en «B ncxogHoe» MCnonb3yeT Yribl COUNEHEHMIA, YTOObI NnepeMecTUTb po6oTa B
npenonpeaeneHHoe ncxogHoe nonoxexHve. Ecnu ysen «B ncxogHoe» onpeaeneH B kKayectse
6e30MnacHOro NCXoAHOro MONOXEHUs, TO OH 0OToBpaxaeTca B iepeBe NporpaMMbl Kak «B ncxogHoe
(6e3onacHoe)». Ecnu ncxoaHoe nonoxeHne He COOTBETCTBYET Ge3onacHoMy, TO y3ern ocTaeTca
HeonpeaeneHHbIM.

24.12. WabnoHbI

24.12.1. NanetnpoBaHne

«ManeTupoBaHue» — 3710 WabnoH, C NOMOLLbI0 KOTOPOro MOXHO GbICTPO 3anporpaMmMmnpoBaTh
3a4a4v yKnagky Ha nnatcgopmy 1 pasrpy3kn ¢ nnatdopmsbl, 3aaaym noabopa 1 paameLleHns
npeamMeToB (Hanpumep, C TIOTKOB, HEMOABMXHOro 060pyaoBaHMA MU T. A4.), @ TaKXe Ha3Ha4nTb
po60Ty BbINONIHEHNE NOBTOPSAOLWMXCS AENCTBUM C pa3NMYHbIMU NMPOAYKTAMUN HA HECKONbKNX COSIX
C pa3nun4yHbiMK LWIabnoHamu. Bbl MoxeTe co3aaBaTth pasnuyHble WabnoHbl U NPUMEHSATb MX K
KOHKPETHbIM CrnosiM. Takxe MOXHO NoMeLLaTb pa3aenuTenn mexay crnosmu (cm. obasneHune
pasfenutensi Cnoes B NocnefoBaTenbHOCTU WTabenmpoBaHua Ha cTpaHuue 206). Kpome Toro,
MOXHO ucnonb3oBaTb «O6beKTbI» B « CBOMCTBaxX NnatdopMbi», 4ToObl NErko perynupoBaTtb
nonoxeHue nnatdopmsl. MoapobHee 06 o6bekTax cM. B pasaene 25.17. O6bekThbl Ha cTpaHuLe
250. Y1o6bI Mcnonb3oBaTb WabNoH wWrabenmpoBaHus, 03HakoMbTeCh € pa3aenom Co3aaHue
HOBOI NporpamMMmbl NasneTupoBaHusa ganee.
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Co3spaHve HOBOW NporpaMmbl NaneTMpoBaHus

1
~ LLIabmnon: 2 o 8 haiets MNManeTupoeaHue

B ¢ ¥ [feicTene neped naneTposannem
LIEUER . wed " ManeTrpoBaHWe No3BoNAeT PoBOTY 3arpy KaTh/Pa3rpyHaTe NaneTs, HanpUMep

4 =] =nycTon= noabvpate 1 pasmellaTte AeTanm M3 00nacTen 1 BEIMONHATE Te Me AeiCTBA ANs
RELIHE 5 © W Wabnons PaZNAHBIX 3/18MEHTOB Ha HEeCK 0/bKINX YPOBHAX.
MNaneTWpoBaHne 6 - <nycroii>

7 - Cnou @ MNaneTvpoBaHve
OTcnexBanne l A
KoHBeiiepa 8 ¢ 19 /odoi nement o Pasrpyska nanet N
33BUHYMBEHNE 9 = =nyeron= .:-iT.

10 9 ¥ [eficTeue nocne naneTHposanusa -

- CpoicTBa NaneThbl
111 - <nycToii> >
HaseaHuve Pallet_1

XapakTepncTvKa OcHoBaHve v }l

CHeTHMK 3N1eMeHTOoB Pallet_1_cnt

[ 3anoMH1TL MecTonooeHe NociedHero saemeHTa
LeAcTBnA

[ [dobaeuTe OefcTsMe Nepen NaeTHPOBaHMEM
[ [QobaewTe geicTBMe Nocne NaneTUpoBaHUs

° 0 o ':L-Hv\;,”'IHLLMF!.

CkopocTe 100%

BbibepuTe 06yyeHne obbvekTa (cM. 25.17. O6bekThl Ha cTpaHuue 250) unu ncnonb3oBaHne
OCHOBaHWsI B KAYECTBE MCXOAHOW NIIOCKOCTMW.

Ha Bknagke lNporpamMma B pasgene LWabnoHbl HaxmuTe MNaneTuposaHue.
B okHe «llitabenvpoBaHue» BblibepnTe OAHO U3 CreayroLnX AENCTBUN.
1. Bbibepute MNanetupoBaHue 4ns opraHn3aumm NnpeamMeToB Ha naneTe.
2. Bbibepute Pa3rpy3ky nanet ons CHATUsa NpeAMeToB C nanethbl.

B pasnene CBoMCTBa naneTbl yKaxuTe Ans nporpaMmmbl MMs, 06bekT (CM. war 1), BbICOTY
npeameTa u nms cyeTumka. Ecnm HyxHo, 4Tobbl po60T BO306HOBU paboTy y TOro 3fIEMEHTA,
C KOTOPbIM OH MPOBOANS MaHUMYASLMM BO BPEMSI OCTAHOBKM, OTMETbTE (hiaxXoK 3anoOMHUTb
MecTornoJI0XeHune nocriefiHero ajieMeHTa.

B okHe «[ManeTupoBaHue» B pa3gene [eicTBuA Ao6aBbTe AONONHUTENbHbIE AENCTBUS,
KOTOpbI€ [0MXHbl BbINONHATLCA 10 UMY NOCHe NocneaoBaTenbHOCTM NaneTupoBaHuUs:

1. [lo6aBuTb AeicTBUE Nepep, NaneTupoBaHNEM: 3T1 AeCTBUSA BbIMOSHATCSA [0
Hayana naneTupoBaHus.

2. ,D,OﬁaBVITb hencTeune nocne naneTupoBaHuA: 3Tn 0EeNCcTBUSA BbINOHAKTCA MO
OKOHYaHMN naneTnpoBaHnA.

B nepese nporpammbl HaxmuTe Ha y3en WabnoHbl, 4To6bl Ha3HauUNTL WabNoHbI AA COEB.
HaxmuTe Ha y3en (-nbl) WwabnoHoB B AepeBe nporpamm, 4tobbl 06yunTb poboTa
onpeaeneHHbIM No3MuusaM crnos (Hanpumep, ToUKe Havana/koHua, yrinam ceTku n/mnm
KONMMYECTBY 3/1IEMEHTOB). B 3TOM OKHEe MOXHO BbiGpaTh, crefyeT Ny BCTaBNATb pa3aenutenb
Mexay cnosimu (cm. [JobasneHne pasgennTens Croes B NocnefoBaTeslbHoCTy
wrabenupoBaHua Ha cTpaHuue 206).
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7. HaxmwuTe Ha y3en (-nbl) WWabnoHoB B AepeBe nporpamMmm, 4Tobbl 06yuntb poboTa
onpeaeneHHbIM No3nuuam cnos (Hanpumep, ToYke Hayana/koHua, yrnam CeTku n/nnm
KONM4YeCTBY 3N1IeMeHTOB). YKa3aHusi no obyyeHuto poboTa cMm. B pasgene 24.10.1.
MNepemelyeHne Ha cTpaHuue 174, Bcem no3numsam Heobxoammo obyyaTb BHU3Y NnaTgopMbl.
YT06bI Ay6nnpoBaTh WabnoH, HaxmuTte kHonky [ly6nupoBaTb WabmnoH B okHe y3na
COOTBETCTBYHOLLEro WwabnoHa.

JInHKnA Yto6b1 06yunTh pO6OTa NONOXEHNSIM, BbIOEPUTE KaXAbIN
3MEMEHT B iIepeBe NporpamMmbi:

lr * HayanbHbindnemeHT1
' * KoHe4HbIndOnemeHT1

BBeguTe UnMcno anemMeHToB B NOCNeA0BaTENbHOCTM B TEKCTOBOE Mose
OneMeHTbl BHU3Y OKHa.

Cetka YTo6b1 06yunTh pO60OTa NONOXEHMAM, BbIOEPUTE KaXablv
3/1EMEHT B fiepeBe NporpaMmmbl:

* YrnosondnemeHT1

ﬁ * YrnosondnemMeHT2
* YrnosondnemeHT3
* YrnosondnemeHT4

BBeguTe 4UMcno CTpok 1 CTon6L0B B COOTBETCTBYOLME TEKCTOBLIE
nons, 4tobbl 3aaaTtb pa3mMep LabnoHa.

HenpaBunbHoi popMbl UTo6b1 06yUnTE pOBOTa NONMOXEHUAM,
BblbepuTE Kaxablil 3NEeMEHT B AepeBE NPOrpamMmmbl:

* OnemeHT1

ﬁ * OnemeHT?2

* OnemeHT3

Haxmute [106aBUTb 351I@MEHT, UTOObI 06aBUTL U MAEHTUDULMPOBATL
HOBbI 31IEMEHT B NocneaoBaTeNbHOCTY.

8. B pepese nporpamMmmbl HaxmuTe Ha y3en Cnom, 4Tobbl CKOHUrypupoBaTb Crioun B
nocnefoBaTeNbHOCTU NaneTnpoBaHus. Micnonb3ynTte packpbiBatoLweecs MeHio Boibepute
WwabnoH, 4tobbl BbIGpaTh WabnoH ana kaxaoro cnos. Haxmute kHonky [lo6aBuTb crnoi,
4yT0bbl O06aBUTHL AOMNOMHUTESNbHbIE CNIOW B Nporpammy. Cnon Heobxoammo [o6aBnsaThL B
NpaBUNbHOM NopsaaKe, Tak Kak ero Henb3a byaeT 3aTeM U3MEHUTD.

9. B pepeBe nporpammbl HaxXMuUTe Ha y3en J1io60i aneMeHT. Vicnonb3yinTe BapuaHT no
ymonyaHuio (A) macTtep «Ha kaxgom anemeHTe» unu (B) py4dHyto koHdurypauuio «Ha
Kaxaom anemeHTe». CM. HUXe MHCTPYKLMK ONA KaxXaoro BapuaHTa.
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(A) MacTtep «Ha kaxgom anemeHTe»

MacTep «Ha kaxaom anemeHTe» nomoraeT onpeaenuTb AeNCTBUS, BbINOMHAEMbIE C KaXabiM
npeamMeToM Ha nnaTtdgopme, Takme Kak TouKa OTCYETa, a TakxXe KOHTPOSibHasa Touka noaxoaa,
KOHTPOJbHas ToYka « ToYka AeNCTBUS MHCTPYMEHTa» U KOHTPOsbHasA TouKa Bbixoga. KOHTponbHble
Toukm «lMoaxoa» 1 «Bbixogy» ANs KaXAoro afieMeHTa COXpaHST OpUEeHTaLUMIO U HanpaBneHme
HEe3aBMCUMO OT OpUEHTALMUN Pa3fINYHbIX 3/IEMEHTOB.

1. HaxmuTe Ha y3en JTioboi aneMeHT B AepeBe NporpamMmmbI.
2. B okHe «JTioboin anemeHT» HaxmuTe [lanee.

3. Haxmute kHonky lNepeMecTuTb clofia. 3aTem yaepXuBanTe HaxaTon KHONKy ABTO nnuv
HaXmMuTe KHOMKY Bpyy4Hyto, 4To6bl nepeMecTnTb poboTa B TOUKY OTCcHeTa. HaxXmmnte KHOMKy
MpopomxuTtb. Haxmute kHonky [lanee.

4. Haxmute YCTaHOBUTb KOHTPOJIbHYIO TOYKY AN KaX40M KOHTPOSIbHOW TOYKM noaxoaa
(cMm. 24.10.1. MNepemelleHne Ha cTpaHuue 174). Haxmute kHonky [Janee.

5. ToBTOpUTe 3Tan 3.

6. Haxmunte YCTaHOBUTb KOHTPOJIbHYIO TOUKY A5 KaXA0N KOHTPOSIbHOM TOYKM BbIXOA4a
(cMm. 24.10.1. MNepemelleHne Ha cTpaHuue 174). HaxmuTe kHonky Janee.

7. Haxmute KHOMKYy 3aBepLUUTb.

8. Tenepb Bbl MOXeTe A06aBMTbL COOTBETCTBYHOLUME Y3/1bl AENCTBUIA 3axBaTa B Nanky
«[dencTeme NHCTpymMeHTa» B flepeBe NPOrpaMm.

KoHTponbHas Touka « ToukalencrBuaMHCTpyMeHTa» —
pacnonoxeHue 1 NO3nLnS, B KOTOPbIX AOMXEH HaXoaMTbCs
po6OT NpW BbINOSTHEHWUM AENCTBUA ANA KaXA0ro 3/1IeMeEHTa B
cnoe. KoHTponbHasa Touka « TouykaOdencreuaIHCTpymMeHTa»
ABMNSAETCA TOYKOW OTCYeTa No YMOSYaHMIO, HO €€ MOXHO
OTpefaKkTUpoBaTh B AepeBe NporpamMm, Haxas Ha ee y3en. [Npu
e NCNONb30BaHUN MacTepa ToYKa OTCHETa ABNAETCH NepBbIM

NonoXeHneM B NepBOM 3aflaHHOM crioe Ha nnatdopme. Touka

Touka[encteuallHCTpymeHTa  OTcyeTa ucnonbadyercs Ana obyyeHns poboTa KOHTPOSIbHON
TOYKe Nnoaxoaa, KOHTPOSIbHOM ToUKe « Touka AENCTBUSA
WHCTPYMEHTa» N KOHTPOJSIbHON TOYKE BbIXOAA.

KoHTponbHas Touka nozxona — nosioxXeHue v HanpasneHue,
He [onycKaloLue CTONKHOBEHUS, B KOTOPbIX POOOT 0MXEH
ol BbIMOSIHATb NOAXO0A, K 3NIEMEHTY B Coe.

Moaxopn
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.“‘1

[encrtene NHCTpYMEHTa

Ny

Bbixon

(B) PyyHas KoHpuUrypauus

[encTBrMe MHCTPYMEHTa — AeNCTBNE, KOTOPOE HAaBECHOM
WNHCTPYMEHT po60Ta AOMXEH BbIMOMHATL C KaXAbiM
31EMEHTOM.

KOHTpOJ'IbHaﬂ TOYKa BbiXOoaa — NnoJsyiokeHne n HanpasneHune, B
KOTOPbIX p060T AOJTXEH OTXOAUTb OT JfiIeMeHTa B Crloe.

1. HaxmuTte Ha y3en JTioboi aneMeHT B AepeBe NporpamMmmbl.

2. HaHayvanbHOM 3KpaHe JTio60# aneMeHT Haxmute PydyHas KoHUrypaums.

3. Bbl6epl/lTe B paCKpbliBatOLWMNXCA MEHIO wabnoH n TOYKY OTCYETAa. Haxmute KHOMKY
Ucnonb3oBaTb ATY TOYKY OTCYeTa, yTOObI 33AaTb TOYKY OTCHETAa.

4. HaxaTuem MNepeMecTuUTb clofia nepemectute poboTa B TOUKY OTcHeTa.

5. Haxwmwute Ha y3en «[oaxon» B aepese nporpamMmmbl, 4To6bl 06y4nTb po60oTa KOHTPOSBHOWN
Touke nogxopa (cm. 24.10.1. NepemeleHne Ha cTpannle 174). KoHTponbHas Touka
«lMopxoa» cOXpaHUT OPUEHTALMIO M HanpaBeHNe HE3aBUCUMO OT OpUEHTALMN Pa3fTNYHbIX

OJIEMEHTOB.

6. HaxmuTte Ha y3en «Ha kaxaom anemeHTe» B Aepese nporpamm. lNostopute atan 4.

7. HaxmuTe Ha y3en Bbixoa B AepeBe nporpammbl, YToObl 06y4nTb po60Ta KOHTPOSTbHOM TOYKE
Bbixoga (cMm. 24.10.1. MNMepemeleHne Ha cTpaHuue 174).

8. Tenepb Bbl MOXETE 06ABUTbL COOTBETCTBYHOLLME Y3Ibl AENCTBUM 3axBaTa B Narnky
«[JencTBune NHCTPYMeHTa» B AepeBe Nporpamm.

PyKOBOﬂ,CTBO nofib3oBaTtend
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Lob6aBneHue paspgenuTtend cnoes B nocnenoBaTesibHOCTU
LI.ITaﬁeﬂMPOBaHMH

Mexpay cnosimu B nocrneaoBaTenbHOCTM WTabennpoBaHNa MOXHO pa3MeLLaTb pasgenutenu,
Takue Kak bymara nnm aKkCTpyaupoBaHHbIvi neHononuctmupon Styrofoam. [Ona no6aenenuns
pasgenuTenen Mexay CrnosimMm cnenymTte MHCTPYKUMSAM HUXeE:

1.
2.

BbiGepuTe y3en LLlabnoHbl B AepeBe nporpammbi.

B okHe WWa6noHbl BbiGepuTe PasgenuTens 1 3aganTe ero BbICOTy B TEKCTOBOM Mose
BbicoTa paspgenutens. Ecnu BbicoTa He 3apaHa, nporpamma He 6yaet paboTtaTb.

Bbibepute Cnou B oepese nporpaMmbl. B okHe «Crnon» Bbibepute Te crioun, Mexay
KOTOPbIMU [IOSNTXXEH pacnonaraTtbca pasgenuTterns (pasgenuteny asToMaTuyecku
BCTaBMAKTCA NOCIE KaXaoro crnos).

HaxmuTe Ha y3en Pasgenutenn B AepeBe nporpammbl. Haxmute KHOMKY YCTaHOBUTb
pasaenuTtenb, YToObl 06yYNTb NOSIOXKEHMIO pa3genuTens.

Wcnonb3yiTte BapmaHT no ymonyanuio (A) mactep pasgenutens unm (B) pyyHyto
KOHMrypaumio nocnefgoBaTenbHoCTH pasgenutens. CM. HUXe MHCTPYKLUUK AN KaXxaoro
BapuaHTa.

Mo 3aBeplUeHnn MacTepa, Unu ecnu pabota Mmactepa Gbinia OTMEHEHa, B iepeBe NporpamMmmbl B
pasgene [lecTBUe pasaenuTens nosenseTcs WwabnoH. B gononHeHue k nanke «encteue
WHCTPYMEeHTa» nof y3nom «1encTensa pasgenutensy, Bbl MOXeTe BblbpaTb OAHY U3 CrieayoLmx
narnok:

* MopobpaTb pasaenuTens — NporpamMmmupoBaHme poboTa Ha 3axBaT pasaenurenei ans

naneTnpoBaHuA.

* BpocuTb pa3aenutenb — OTMNYCTUTb pa3aenuTenb Npy pasrpyske nanetbi.

UR10e
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(A) MacTtep pasgenurtens

—

Haxmute Ha y3en [leicTBUE pa3aenuTtens B AepeBe NporpamMmbil.
B okHe «[encTteue pasgenutena» Haxmute danee.

HaxmuTe KHornky NepemMecTuTb cloga v yaepXxunsanTte HaxXaTon KHOMKY ABTO UNN HAXMUTe
KHOMNKY Bpyu4Hyto, yTo6bl nepeMecTTb poboTa B TOUKY pasgenutens. Haxmute KHOMKy
MpoponxuTtb. Haxmute kHonky [lanee.

HaxmuTe YCTaHOBUTb KOHTPONbHYIO TOYKY ANs KaXA0W KOHTPOMbHOW TOYKM NOAX0Aa
(cm. 24.10.1. MNepemelleHne Ha cTpaHuue 174). HaxmuTe kHonky [lanee.

MosTOpKuTE 3Tan 3.

HaxmuTe YCTaHOBUTb KOHTPOSBbHYIO TOYKY 1N KaX40M KOHTPOSIbHON TOUYKY BbIX04a
(cMm. 24.10.1. MNepemelyeHune Ha cTpaHuue 174). HaxmuTe kHonky Janee.

HaxmuTe KHomnKy 3aBepLunThb.

Tenepb Bbl MOXETe 06aBUTb COOTBETCTBYHOLLME Y3Ibl AENCTBUI B Nankn «3axeaT
pa3genutensay, «OTnyckaHue pasgenutens» u «[encTsme UHCTpyMeHTa» B lepese
nporpamm.

(B) PyyHas HacTpoiika

—

HaxmuTe Ha y3en [ledcTBUe pa3fenuTens B AepeBe NporpaMmbl.
Ha HauanbHoM aKpaHe [eicTBue pasaenutens Haxmute PyyHasa HacTpoiika.

HaxaTtuem MepeMecTUTbCA B TOUKY pa3fenuTens nepemecTute poboTta B TOUKY
pasgenuTens.

HaxmuTe Ha y3en «[logxoa» B AepeBe nporpamMmmbl, YTo06bl 06y4nTb pob0oTa KOHTPONBLHOW
Touke nogxoga (cm. 24.10.1. NepemelleHne Ha cTpaHuue 174).

HaxmuTte Ha y3en «[enctene pasgenutensa» B Agepese nporpamm. Nostopute atan 3.

HaxmuTe Ha y3en «Bbixog» B aepese nporpamMmmbl, 4To6bl 06y4nTb po60Ta KOHTPOSBHON
Touke Bbixoaa (cM. 24.10.1. NepemelyeHne Ha cTpaHuue 174).

Tenepb Bbl MOXeTe [,06aBUTbL COOTBETCTBYIOLLME Y3Nbl AENCTBUM B NaNKn «3axsat
pasgenutensa», «OTnyckaHne pasgenutensa» n «[encrTeme NHCTPYMEHTa» B AepeEBE
nporpamMmm.

BapunaHTbl KOH(pUrypauum nporpammel «llitabennposanue»

,D,OCTyrIHbIe MEeTOObl UBMEHEHUNA NPOorpamMmmsbl «LUTaGeJ'II/lpOBaHI/Ie»Z

* Ecnu naneta TpebyeT perynupoBKu U U3MEHEHNS NMOSOXeHWs! Nocrie Co3aaHus

nporpaMmmbl NaneTnpoBaHns, To He06XoaMMO NOBTOPHO 0BYUNTb TONBLKO 06 BHEKT
nnatgopmsbl (cM. 25.17. O6bekTbl Ha cTpanuLe 250), Tak Kak NocnefoBaTeNbHOCTb
naneTMpoBaHuA ABNAETCS (PMKCUPOBAHHOW OTHOCUTENBHO 06beKTa. Takum obpa3om, Bce
nNpoYne KOMMOHEHTbI MPOrpamMmMbl aBTOMaTUYECKN MOACTPOATCA MOA HOBOE MOSTOXEHME.
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* MOXHO pegakTupoBaTb CBOMCTBA KOMaHg, nepemellenuns (cm. 24.10.1. MNMepemelyeHune Ha
cTpaHuue 174).

* MOXHO U3MEHATb CKOPOCTb 1 paguyc Kpyrosbix ABuxeHun (cm. 24.10.1. MNepemelleHne Ha
cTpaHuue 174).

* MoxHo 106aBnATL Apyrve NporpaMMHbIe y3rbl B NocenoBaTenbHOCTb «Ha kaxaom
anemMeHTe» unu «enctene pasaenutens».

24.12.2. Nounck

@yHKLMSA NoucKa C MOMOLLbIO faTYMKa onpeaensieT NpaBuilbHOE NOSIOXEHNe, MO3BoNSoLLEe B3ATb
WM NONOXMUTb NpeaMeT. 3Ta hyHKUMs no3BonseT paboTaTk Co WTabenamm npegMeToB pasHoii
TOSIWMHBI U ONPeAEnsiTb TOYHOE MONOXEHME NpeaMeToB, KOTOPblE HEBO3MOXHO U CIULLKOM
CNOXHO 3anporpamMmmupoBaThb.

ﬂ,aT‘-II/IKOM MOXET BbITb KHONOYHOE pene, natyuk gasrieHna nnn €MKOCTHbIV faT4uK.

=

"©
O ®
©L o ®

I'IpM nporpamMmmMmmnpoBaHnn onepauunmn rnoncka onpenennTe:

* HauanbHyto Touky A.

* HanpaeneHue wrabenupoBanus B — C. VimeeTcs B BUAY yBenuyeHue wrabens npu yknaake
1 COKpalLleHVe Npy packnaabliBaHum.

* TonwwuHy npeameTos B wTabene D.

Takxe HeobxoaMMo onpenennTb YCNoBue Ans A0CTUXEHUS NOMOXEHUs cneaytowero wrabens, a
Takxe 0cobylo nocrnenoBaTeNbHOCTb NPOrpaMmsbl, KoTopasi 6yeT BbIMOMHATLCS B KaXA0M
MONOXEeHUN WTabenupoBaHus.

Heobxoanmo ykasaTb CKOPOCTb U YCKOPEHUE ANt ABUXEHUS, KOTOpble ByayT Cnonb3oBaTbCs Npu
onepauuu WTabenmpoBaHus.
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NepeMeHHEIe

Bbibop TMNA Noucka
OnpeneneHa onepayna novcka

A HavaneHoe nonokeHune

B: HanpasneHve noucka: FromPos
C: HanpasneHwe noucka: ToPos
D: TomwmnHa obkexTa

BribepuTe ykAaOKky WK packianbiBaHne.

Yknagka

PacknapeigaHne

° 0 O IIL-wwlﬂLLMF!.

O e

Bo BpeMs yknapku MmaHunynsatop pobota nepemMeLLaeTcs B TOUKY A, @ 3aTeM ABUraeTcs B
MPOTUBOINOIOXHOM HanpaBfeHUN, BbINOJHSS MOUCK CREeAYIOLLLEro NonoXeHus WTabennpoBaHus.
O6HapyXuB 3TO NONOXeHne, po6OT 3aNOMUHAET ero 1 BbINOMHAET 0cobYo NoCef0BaTENbHOCTb.

Ha nocnenyrwmnx unknax pO6OT Ha4ynHaEeT NoncK € 3aroMHEeHHOro Nos1o>keHnAd B HaripaBJieHUn
YKnagku C warom, paBHbIM TOJILLMHE NpeaMeTa.

Yknapgka 3aBepluaeTcs, Korga BbicoTa WTabens npeBbillaeT 3af4aHHoe YnCOo, UMK Npu noaaye
curHana gaT4ymkom.
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O ocranos Packnafka onpeaenseTcs chefyoLlyM NapaMeTpami:
® KommeHTapui I I

A HavansHoe nonorkeHre

Nanka
- B B: HanpaBneHnwe packnankn: FromPos
== <nycToii> C: HanpaeneHve packnankn: ToPos
2 Lukn I ‘c D: TonwwHa obbekTa
- <nycTolis o[ ° A
1. Buios
a= var_2=2 *force()
& Fenn .
=] =nycTou= Crepyiolliee NONoMKeHWe HalheHo, Koraa
B Cuenapuit

5 Nepexniouarens ..

© raivep_1 TonuHa o6bekTa ObLume napaMeTpbl
El Paznoxute 0.0 MM CKOpOCTb WHCTRYMEHTA 250 mm/c
© Hasansnoeliona_1 - YcKopeHKe MHCTRYMeHTa 1200  mm/c?

O lma Lonnananien

D MocnencsarensHOCTE M.

b d = - BOCCTaHOBUTE HACTPOMKM MO YMONHaHWIo |
‘ X o = O MocnenoBaTenkHoCTh M.. P b

° 0 O ':L-Hv\;,"V'IHLLMF!.

Bo Bpems packnagplBaHus MaHunynsatTop poboTta nepemellaeTcs U3 To4ku A B 3a4aHHOM
HanpaBeHnu, BbIMOJHSIA NOUCK CNeAYLLEro NnpeaMeTa. YCroBue Ha aKkpaHe onpeaenseT
nocTuxeHue cneaytoulero o6bekta. O6HapyXuMB 3TO NOMOXeHNe, pobOT 3aNoMUHAET ero u
BbINOMHAET 0CcO6YI0 NocneoBaTeNbHOCTb.

Ha nocnepyrowmnx unknax pO6OT Ha4nHaeT NOUCK C 3alNOMHEHHOIro NoJyiIoXXeHna B HanpaeieHun
YKNnagku C warom, paBHbIM TOJILLMHE NpeaMeTa.

Ha4yanbHoe nonoxeHue

HayanbHbIM NONOXeHNeM Ha3blBaeTCA TOYKA, B KOTOPOW HaYMHAETCs onepauus
wrabenvupoBaHus. Ecnv HayanbHoe NonoxeHue He ykasaHo, LWTabennpoBaHne HaunHaeTcs B
TeKyLLeM MoSIoXeHU MaHunynsTopa poboTa.
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HanpaBneHue
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§ P Move HanpaBneHue
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N LUabnoHe!
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ManeTuposaHie
© ocTamos

OTcnexunsaHue

B KomMmeHTapuil
KoHBEWEpa

¢ = flanka
3a3BMHYUBAHNE 10 =] <1veTON>
11 9 &t
T 12 ] <nycroii>
13 1. Busoe
14 = var_2=2 *force()
15 9 b e
16 - <nycTois
17 B cuenapwii O6LUMe napaMeTphl
18 3 [lepeknoHaTent ...
16 O raimep 1
20 9 B Paznomurs
21 @® Hauansroelono_1

CKopOoCTb MHCTRYMEHTA 10,0\ mm/c

YCKopeHWe NHCTpyMeHTa 1200| mm/c2

22 & Hanpasnenue ~ | BoccTaHoBUTE HACTPOWMKW MO YMOYaHuio |

O Hopmanununi I ° 0 O Cumynaums .
CkopocTe 100%

HanpaBneHue, 3agaHHoe no3nunamm B — C, paccunTbiBaeTCH Kak pa3HoCcTb no3vunin LT Toukn B
n UTU Toukm C.

Mpu pacyeTe HaNpaBNEeHUs1 He y4YMTbIBAETCA OPUEHTALNA TOYEK.

BbipaxeHue crnepyloLiero NofoXxeHus wrabenuposaHus

MaHunynsaTop po6oTa aBuXeTCs BOOSb BEKTOpA HanpaBfeHusi, HenpepbIBHO NpoBepsis, He
[OCTUrHYTO N criegytoLLee nonoxexue wrabennposaHus. Ecnv BblpaxeHue 6yaeT onpeneneHo
KaK UCTUHHOE, BbIMOJSHAETCA cneumanbHas nocnenoBaTenbHOCTb.

«lMepep3anyckom»

ﬂ,OI'IOJ'IHVITeJ'IbHaFI nocnepnoBaTesibHOCTb «I'Iepep,SanyCKOM» BbINOJIHAETCA HenocpeaACTBEHHO
nepen 3anyckom onepaumin. Ee MOoXHO ncnonb3oBaTth ANA 0XUAAHUA FOTOBbIX CUTHANOB.

«MNocneKoHua»

[ononHuTtenbHas nocnegoBaTenbHOCTb «[MocneKoHLa» BbINONHAETCA Nocrne 3aBepLUeHns
onepaumun. Ee MoXHO ncnonb3oBaTh A1 OTNPaBKK CUrHarna 3anycka KoHBelepa, Noarotasnmeas
MeCTO Ans cneaytoLlero wrabens.

MocnepnoBaTenbHOCTb Noa6opa/pa3melLeHns

MocnepoBaTenbHOCTb I'IOﬂ,60p8/p83M€LLI,6H na — 3TO cneunaribHaa nocnenoBaTesibHOCTb
nporpamMmbl, KOTOpadA BbINOJIHAETCA B KaXA0M MOJIOKEeHUn LIJTa6eJ'II/IpOBaHI/IFI, KaK 1 B Cliy4ae C
onepaumeﬁ naneTnpoBaHuA.
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24.12.3. Ycunue

NMPUMEYAHUE

Mcnonb3oBaHme 3Ton yHKLUMM OQHOBPEMEHHO € «OTCnexmnBaHnemM KOHBerepa» u
«CmeLleHmem nyTny» MoxXeT NPUBECTU K KOH(NNKTY B Nporpamme.

* He ncnonb3aynte 3Ty yHKUMIO BMecTe ¢ « OTcrnexXuBaHnemM KOHBenepa» nunm
«CmeLLeHnemM nyTny».

PexuM ycunusa MoxHo Mcnonb3oBathb, Koraa aktnyeckoe nonoxenne LITU soonb
npeAaycTaHOBEHHOW OCK HE UMeeT 3HayYeHus1, Ho Heobxoaumo obecneyumnTb 3afaHHOE yeunme
BAONb 3TOM ocu. Hanpumep, ecnu LITU po6oTa npoxoauT Yepes N3orHyTyo NoBEPXHOCTb,
BAABNUBAET Unu n3snekaet obpabaTtbiBaemyto AeTasnb.

B pexuMe ycunus Takxe MOXHO NpUoOXUTb ONpeaeneHHblii KpYTALMIA MOMEHT BOKPYT 3a4aHHbIX
ocei. MaHMnynaTop NblTaeTcs YyCKOPUTHLCA BAOMb 3TON OCU, ECIM HA OCW, Fie 3afaH0 HEeHyneBoe
ycunue, HeT NpensaTcTBUiA. HecMoTps Ha To, YTo Npu BbIGOPE OCK NPOBOANUTCH €€ COBMELLEHNE,
nporpamma poboTa BCce paBHO NbITaeTcs NPOBECTU po6oTa BAONb 3TOW OCU. TEM HE MeHee, 3a
CYeT ynpaBfieHnsa yCUIMeM MaHunynaTop pobota MoxeT obecneunTb Tpebyemoe ycunue.

NMPUMEYAHUE

Ecnus NMPUHYAUTENBHOM PEXMME NMEIOTCA BbIPaXeHNA «T£», «kElseIf» nunu
«Loop» U BblbpaH napameTp «Check Expression Continuously», TO B KOHLE
BbIpaXeHnsa MOXHO [06aBUTb cueHapui «kend force mode () », YTOObI BbINTU U3
NPUHYOUTENBHOIO pexuma.

BHUMAHUE

1. He ponyckaiiTe pe3Koro CHUXEeHUs CKOPOCTU HEMNOCPEACTBEHHO nepes
NepexofioM B NPUHYAUTENbHbIN PEXUM.

2. He ponyckaiTe pe3Koro CHUXEeHUs CKOPOCTU B MPUHYANUTENBHOM pexume,
MOCKOJIbKY 3TO CHU3UT TOYHOCTb YNPaBfieHNsi CKOPOCTbIO.

3. He ponyckanTe gBnxXeHui, napannenbHbIX 0CAM COBMELLEHUS, [0 Nepexoa
B NPUHYANTENbHbBIA PEXUM.
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Bbi6op petanu

MNepeMeHHLIe

~ .
Ycunue

MporpaMMHan 4acTe MpK 3T KoMaHAe YCMNA OyaeT paboTaTe B MPYHYOUTEHOM
pexwMe, B pexiaMe yennia poboT cBoBOAHO NepeMelLiaeTCs B HarnpasieHnn
BHIBPAHHOMA AeTanM, K KOTOPOA NPUMEHAETCSA 3a0aHHOe Yelnve

Detans

OcHoBaHNe hd

Yennume
0.0 H

3 —F
/ :

v ecTa
W CkHo oM nyneTe Mpoeepka
7777777 By
° 0 O ':L-1M‘-,“."IF|LLL-‘!F!.

B meHio O6beKT MOXHO BbIGpaTh CUCTEMY KOOPAMHAT (OCK), KOTOpble pob0oT ByaeT ncnonb3oBaTb
npu paboTe B pexume ycunusi. B aTom MeHio cogepxatcs 06beKTbI, ONpeaeneHHble npu
ycTaHoBke (cM. 25.17. O6bekTbl Ha cTpaHuue 250).

Tun peXumMa ycunus

I'IepeqvlcneHHble HUXe TUMbl peXunma ycunma onpenenarnT crnocob NHTEepnpeTaunn Bbl6paHHOFO

obbekKTa.

* Mpocton : pexumy ycunms byaeT noguNHATLCA TONbKO 0O4Ha OCb. Ycunuve BAOSb 3TON OCK
MOXHO byaeT oTperynvupoBatb. Tpebyemoe ycunue scerga byaet npunaratbcs BOOSNb ocu Z
BbiOpaHHOM AeTann. Tem He MeHee, anAa getanen «JnHmax» cornacoBaHue 6yaet

BbINONHATLCA BOOMb Ocn Y.

* Pama : Tun «Pama» paet 6onee LLUINPOKMNE BO3MOXHOCTU UCIMOJIb30BaHUA. 3TO0T T™MN
no3BondeT Bbl6paTb coBMelleHne n ycunme HeaaBmcumo no BCeM LLUECTU CTENEHAM

cBobopbl.

* Touka : npu Bbibope TMna « Touka» B pame 3afayun co3gaetca ocb Y B HanpasneHum ot LITU
poboTa K HayanbHon Touke BblbpaHHOro o6bekTa. PacctoaHue mexay LITU po6oTa u
HayanbHOW TOYKOW BbIGpaHHOW (PyHKLMM AONXHO ObITb HE MeHbLue 10 Mm. Pama 3apaun

N3MEHSIETCS BO BPeMs BbIMOSIHEHUSI O Mepe n3MeHeHust nonoxexus LITU po6oTa. Ocn X n
Z pambl 3aja4M 3aBUCAT OT UCXOAHOMO NOJIOXEHMS BbiIOpaHHOM aeTanu.

LBUXeHue : 03HayaeT, YTo pama 3aga4n 6yaeT MeHATbCA C HanpasneHnem apuxenHns LITU.

Ocb X pambl 3apayum byaeT sBNsSiTbCS Npoekuuert Hanpaenexnus asnxexus LITU Ha
nrockocTu, obpasoBaHHoOM ocAmMu X 1 'Y BbibpaHHon aetann. Ocb Y 6yaeT HaxoauTbes
nepneHavKynsipHO ABMXEHUI0O MaHUNYyNsiTopa po6oTa, a NnockocTb X-Y — BbIGPaHHOIo
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06bekTa. ATO MOXET 6bITb NONE3HO Npu 6IM3KOM NPoxoAe BAOSb CIOXHOro NyTu, rae
TpebyeTcsi IPUNOXUTb yeunme nepneHankynspHo asuxenuto LT,

Cnyuan, korga MaHunynsaTop poboTa He ABUraeTcs: ecnv peXxum ycunusa BolbpaH npu
HenoABMXHOM COCTOSIHUM MaHUNynsaTopa poboTa, NOAYNHEHHbIE OCM OTCYTCTBYIOT, MOKa
ckopocTb LUTU He ByaeT Bbiwe HynAa. Ecnu B cneayoLwmn pa3 B pexume ycunums
MaHuUNynaTop poboTa cHoBa ByAeT HaxoAUTLCA B HEMOABVMXHOM COCTOSIHUN, OpUeHTaLms
pambl 3afaun 6yaeTt coBnagaTth C NocnegHUM nosioxeHnem, koraa ckopoctb LITU 6bina
BbILLE HYNSA.

B cnyyae nocnegHux Tpex TMNOB hakTUYECKyHo pamy 3a4a4n MOXHO MPOCMOTPETb BO BpeMs
BbINOSIHEHUA Ha BKNagke «[ paduka» (cMm. 24.8. Bknagka «["paduka» Ha ctpaHuue 172), ecnu
poboT paboTaeT B pexume ycunums.

24.12.4. Bblbop 3Ha4YeHnsa ycunms
* MOXHO yCTaHOBWTb 3HAUYEHWNE YCUMUS UK KPYTSLLEro MOMEHTa AN NOAYNHEHHbIX OCEN, a
MaHunynaTop poboTa oTperynupyeT CBoe NosioxeHune, 4Tobbl co3gaTb Tpebyemoe ycunue.
* [1na HenoAuYMHEHHbIX ocer MaHunynaTop poboTa OyaeT cnefoBaTh TPAaeKTOpUK, 3a4aHHON

nporpaMmmon.

[ns napameTpoB NocTynaTenbHOro ABUXeHus ycunue 3agaHo B HbtoToHax [H], a ansa
BpaLLaTenbHOro KpyTALWMN MOMEHT YKa3aH B HbIOTOH-MeTpax [H- M].

NMPUMEYAHUE

BbinonHuTe cnepytoulee:

* C nomoLupbio PyHKLMM cLueHapusi get tcp force () B OTAENbHOM NOTOKE
cyMTaiiTe NokasaHusa hakTUYeCKOoro yCUnmus 1 KpyTaLwero MOMeHTa.

* OTperynupyinTte BEKTOP rae4yHOro Krnoya, ecnuv (paktuyeckoe 3HayeHue
ycunus n (unun) KpyTALLLero MOMeHTa Huxe Tpebyemoro.

24.12.5. Npenenbl ckopocTun

[nsi NOAYNHEHHBIX OCEN MOXHO YCTaHOBUTbL MaKCUMMarbHYH CKOPOCTb, BbIPAXEHHYO B
NPSIMOYTOfbHbIX KoopauHaTax. B pexume ycunua po6oT nepemeLLaeTcs ¢ 3Tol CKOPOCTbIo, NOKa
HE COMPUKOCHETCS C KaKUM-NN60 06bEKTOM.

24.12.6. HacTponkn TecTtoBOro ycunus

Mpw BKNOYEHUN 1 BbIKIIOYEHUM KHOMKK MpoBepKa nsmeHseTca AeicTBue Npu HaxaTum KHOMKK
cBo60AHOro NpMBOAA Ha 3a[Hel CTOPOHE NOABECHOTO MyfibTa 06yYeHUs: BKIOYEHNE pexmnma
CcBOGOAHOro NpUBOAA UMM NPOBEPKa KoMaHAbl YCUnus.

Ecnu kHonka MNpoBepKa BKo4YeHa, To Npu HaxaTun KHOMKn cBo6oAHOro NpuBoaa Ha 3agHen
CTOpOHE NoABECHOrO NynbTa 06y4YeHns po6oT ByaeT BecTu cebs Tak, CIIOBHO Nporpamma Aoluna
[10 3TOWN KOMaHAbl yCUNus, 1, TakuMm 06pasoM, MOXHO GyaeT NpoBepuUTb HACTPONKK A0
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¢hakTuyeckoro 3anycka nporpaMmmbl. Takas BO3MOXHOCTb 0COGEHHO Mosie3Ha Npu npoBepke

NpaBUNbHOCTY BbIbOpa Nog4YMHEHHbIX ocer n yeunus. OgHon pykon yaepxusante LITU po6oTa, a

ApYroi HaxXmMunTe KHOMKY CBO60AHOro NpUBo/Aa M NpoBepbTE, B KAKUX HanpaBfieHnax

MaHUNynaTop po60Ta MOXET ABUraTbCA, a B KAKUX — HET.

Mocne 3aKpbITUS 3TOro aKpaHa KHornka «poBepka» aBTOMaTUYeCKU BbIKIIOUYNUTCSA, @ 9TO O3HAYaeT,
4YTO KHOMKa cBO6OAHOro NPUBOAA Ha 3afHel CTOPOHE NOABECHOro NynbTa 0byyYeHuss cHoBa byaeT

Mcnonb3oBaTbCs ANA 06bIYHOro pexnma cBo60AHOro NpUBoAa.

KHonka cBo60AHOro NpMBoaa AENCTBYET TOMbKO Npu BbIbope fonycTuMoro obbekTa gns

KOMaHObl yCUNnA.
24.12.7. OTcnexuBaHne KoHBenepa

NMPUMEYAHUE

VMcnonb3oBaHne 3Ton yHKLMM OAHOBPEMEHHO C «YCunnem» u (1nm)
«CmMmelLleHneM nyTu» MOXeT NMPUBECTU K KOHMIMKTY B NporpaMmme.

nyTn».

PyHKums «OTCcnexnBaHe KOHBeepa» NO3BosIsiET MaHUNyNsaTopy poboTa oTcnexmsaTb
OBUXeHNe MaKCMMyM ABYX KOHBenepoB. OTcnexnsaHne KoHBenepa 3a4aeTcs BO BKnagke
«YcTaHoBKa» (cM. pa3gen 25.14. HacTpolika oTcnexnBaHus KOHBeepa Ha cTpaHule 245).

06 - -
HacTpoiika oTcnexusanna KoHBeHepa

uTi

‘Conveyor 1 (oTKk/04eHO) -

y [oneshan [0 BknoHWTh GTCNEXMBaHWe KOHBeREpa
*  Harpyska

Kpennenne

HacTpoiika
BB0Aa-BLIE0AA

Beogfesizog
VHCTRYMeHTa

MepemeHHsIe
Sanyck

MNnaeHell Nnepexon
B ucxonHoe

QTcnexxunBaHne
KOHBelepa

3aBUHYMBaHNE
) BesonacHocTe
) HAetann
> Fieldbus

O PaBoraer : 0 0 o Ciamy rﬂul-m-
CkopocTe 100%

* He ncnonb3ynte 3ty pyHKUMIO BMECTE C «Ycunmem» unun «CmelleHnem

Y3en nporpammsbl «OTCrnexmBaHne KoHBeepa» A0CTyrneH Bo BKnaake «Mporpammar» B pasaene

«LLlabnoHbl». Bce ABMXeHNA B pamkax AaHHOrO y3ra pa3peLleHbl BO BpeMs OTCNneXnBaHus
KOHBeNepa, HO OHWN OTHOCATCA K ABUXEHNIO KOHBENEPHOW NEHTLI. KpyroBble ABUXEHUS HE
JonyCcTuMbI Npu Bbixoge 13 pyHKUMn «OTCnexmnsaHme KoHBenepay, No3aToMy nepes Tem Kak

caenaTtb criefiylollee ABMXeHNe poboT NepexoamnT K MofTHOMY OCTaHOBY.
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24. Bknapgka «[porpamma»

OTcnexuBaHue KoHBenepa

1. B BEpXHEM KONOHTUTYNEe HaxMuTe NyHKT MNporpamma.

2. Haxmute lWabnoHbl n BbiGepnTe OTCNEXNBaHWE KOHBenepa, 4tobbl 4o6aBUTL B epeBO
nporpammsl y3en «OTcrnexuBaHne KoHBenepar». Bce ABUXEHUS, NepeyncrieHHbIe B y3re
«OTcnexuBaHne KOHBeepay, OTCNEXNBAT ABUXEHNE KOHBENepa.

3. B pasgene «OTcnexnBaHne KOHBeWepa» B pacKpblBatoLLeMcs cnucke «BbibpaTb KoHBenep»
Bbibepute KoHseiep 1 nnn KoHserep 2 — Tak Bbl onpegenute oTcnexmBaemMblil KOHBENED.

NMPUMEYAHUE

24.12.8. 3aBUHYMBaAHNE

Ecnu B yane «OTcnexuBaHve KOHBenepa» eCcTb BblpaxeHusa «Ecnny,
«NHaueEcnu» nnn «Lmkn» v BeibpaH napameTp «[poBepATb BbipaxeHne
MOCTOSIHHO», TO MOXHO A06aBuTb cueHapui «end_conveyor_tracking()» B KoHLUe
BblpaXeHus, YTOObI BbINTY U3 peXnma OTCNeXnBaHua KOHBeNepa.

Y3en nporpamMmmbl 3aBMHYMBAHWUE — NPOCTONM Cnocob A06aBUTb BO3MOXHOCTb 3aBUHYMBaAHNS AN
YCTaHOBJIEHHOrO WypynoBepTa. [NlapameTpsbl WypynoBepTa u ero cBsA3u ¢ poboTomM onpeaenstoTca
Ha BKnagke «YcTtaHoBka» (cM. 25.1. Obuiee Ha cTpaHuue 229).

¥ Mporpamma pobota
§ ¥ 3asununsanve
¢ 3 unti

| LobaEETe ASHCTEWA ANA 3TOMO

Mownck

WM e

Yonnme
ManeTnposake

OTcnexunsanHue
KoHBeiepa

3aBWH4MBaHNe

<
29SS xXxBBTZ

3aBMH4YMBaHWe

OTeepTka: OnpepeneHo nosssoBarenem
! Bxon/Beixon sanycka 1 UTW nonHel Bel Te onpegesneHsl B ycTa..,

HanpasneHue
@ HapacTaHwe
O YouiBaHne

[0 Bkio4nTe HaqabHyio ToHKy

Mpouecc

O BosgelicTeue Ha BUHT Hepes

frsr
ntil

° 0 O ':Lﬂlwy"lﬂul-‘\ﬂ.

CkopocTe 100%
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[ob6aBneHue y3na 3aBUHYMBAHUA

1. B BEpPXHEM KONOHTUTYNE HaxmuTe NyHKT Mporpamma.
2. B pa3pene «lllabnoHbl» Bbibepute 3aBUHYMBAHME.

3. YT06bI CNepoBaTh 3a BUHTOM MO HaMNpaBfieHMIO 3aTArMBaHusA (BHyTpb), Bbibepute 3aTsHYTh.
YUTto6bl criefoBaTh 3a BUHTOM MO HanpaBneHUIo OTKpyYMBaHus (Hapyxy), Boibepute
Ocnabutb. 310 NoBNMAET Ha ABUXEHNE poboTa ANs crneaoBaHns 3a BAHTOM U U3MEPEHNS
pacyeToB.

4. B none Bbi6op nporpaMMbl MOXHO BblGpaTh NporpaMMy LypynosepTa B 3aBUCMMOCTM OT
curHanos BbiGopa NporpamMMbl B pasaerne «YCcTaHoBKay.

5. Yt06bI fOGaBMTL Movel B oepeBo NporpamMMbl, KOTOPOE BbINOSHAETCH NpU yXe
paboTatoLem LwypynosepTe, BbibepuTe BKIOYUTL HAYaNbHYIO TOYKY.
Ecnun Heobxoammo fo6aBnTb CNpaBUTENBHYO MEPY B AEPEBO NPOrpamMMbl Nepes Hayanom
3aBMHYMBaHWMS, Bbibepute Bkniountb 06paboTunk OLIMGOK MaLLMHBI.

Ecnu BbibpaTb CnepgoBaTtb BUHTY B pa3aene lNMpouecc, 370 NoBANsieT Ha NpoLEecC 3aBMHYMBAHUSA
cneayowmm obpasom:

* Ycunue: BbibpaB ycunue, MoXHO onpeaennTb ycunme, KoTopoe 6yaeT NpUoXeHo Ha BUHT.
3aTtem BbibepuTe Npeaen CKOPOCTU, C KOTOPOii poboT ByaeT nepeMeLLaTbCs, NoKa OH He
KOHTaKTUPYET C BUHTOM.

MPEOYNPEXOEHUE

Mepep, 3anyckom NporpamMmmbl 3aBUHYMBAHUS PACcMONOXUTE HacaaKy
LypyrnoBepTa Haf, BUHTOM. MNpUMeHeHMe yCunmsa K BUHTY MOXET NOBNUATb
Ha paboTy NporpamMmmbl 3aBUHYMBAHUS.

* CKOpOCTb: BblibepuTe hKCpoBaHHble 3Ha4YeHMs CKOPOCTb MHCTPYMEHTa 1 YCKOpeHue,
CornacHo KoTopbiM po6oT 6yaeT crnefoBaTth 3a BUHTOM.

* BblpaxeHue: paboTtaeT aHanorn4yHo komaHge «lf» (cm. 24.11.2. Ecnu Ha cTpanuue 193);
Bbli6paB BbipaxeHue, MOXHO onucaTb yCrnosue, Npu KOTOpoM poboT crieayeT 3a BUHTOM.

24.12.9. 3aBnH4YMBaThb OO

Y3en nporpaMMbl 3aBMHYMBAHWSA BKITOYaeT B cebs1 06a3aTenbHbIN y3en [OCTUXEHNUSA YCNEeLWHOro
cocTosHuA [10, KOTOpbI onpeaenseT KpUTepun OCTaHOBKM AN NpoLecca 3aBUHYMBAHUS.
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N LLla6noHs!

Mouck
Yennme
ManeTwposakie

OTcnexuneaHne
KoHBeiepa

3aBWHYMBaHNE

Q - Mpacpuka MNepeMeHHLIe

¥ Nporpamma pobora

Until
9 ¥ ZasuHqusaHue
v o
| '[lo6apsTe pelicTeus 4nA 3Toro obpa 3apanTe ycnosve Ana Until. PoboT Gyget BeINMONHATE Mpouecc 40 Tex nop, noka
He ByaeT [OCTUIHYTO YKasaHHoe YCNoBue,
¢ > unti
| [obasLTe feiicTeus Ana 3Toro obpa Yenex
‘
.
Owmnbka
He OK i
< >
‘ b c K I! m- — Hob6asute Until

000 -@

O Ea—

Bo3MoxHO 3aaath cneayoLime KpUteprum oCTaHOBKMU:

* Ycnex: 3aBUHYMBaHME NPOJOXaeTcsi, Noka He 6yaeT obHapyXeHO COCTOsIHME 3aBepLUEHUS]
OTHOCUTENbHO 3aflaHHOro napameTpa. [lonyckaetca nobaBneHne Tonbko 0OAHOMO YCNOBUS

ycnexa.

* Owwmbka: 3aBMHYMBaHNE NPOAOITXAETCA, NoKa He ByaeT 06HapyXeHO COCTOSTHUE OLLUMOKK
OTHOCMTENbHO 3aAaHHbIX NapameTpoB. [lonyckaeTcst fobaBneHne 6onee Yyem ogHOroO
yCNoBUS OLLNGKMN.

Ycnex

s

OK: 3aBMHUYMBaHMe NpofonxaeTcs, noka He 6yaeT nonyyeH curHan «OK»
OT LLypyrnoBepTa.

BpeMﬂZ 3aBMH4YMBaAHME NpoaosixaeTcda B Te4eHne 3a1aHHOIro BpeMeHN.
PacctosiHne: 3aBnH4YMBaHue npoaoJixaeTcAa Ao 3a4aHHOro pacCtoAHUA.

BblpaerMe: 3aBUHYMBaAHME NpoaosiXaeTcad, NoKa He OOCTUTHET yCnoBuA,
3a4aHHOro Nnoyib3oBaTes1IbCKUM Bblpa>XeHUueMm.

Owubka

.

He OK: 3aBMHYMBaHue ocTaHaBNMBaETCS, Koraa nony4veH curdan «HE
OK» oT wypynosepTa.

PaccrosiHue: 3aBMHYMBaHWE OCTaHaBNMBaETCH, Korga npeBbILLEHO
3ajaHHOe paccToAaHune.

BpeMﬂ NCTEeKIO: 3aBMHYMBaHNe OoCTaHaBINBaeTCA, Koraa npesBbllleHOo
3aaHHoOe BpeMA.
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24.13. URCaps

24.13.1. YpaneHHasa UTW n nytb uHctpymeHta URCap

YpaneHnHasa LUTU n nytb uHcTpymeHTa URCap no3sonAoT 3agaBaTth LleHTPasibHbIE TOYKK
nHctpymenTa (YUTW), roe ueHTpanbHasa To4ka MHCTPyMeHTa (OMKCUpPYETCH B NPOCTPaHCTBE
OTHOCUTESIbHO OCHOBaHWA poboTa. YpaneHHaa LUTU n nyTe nictpymenta URCap Takxe
MO3BOMAKT NPOrPaMMMPOBaTb KOHTPOSbHbIE TOYKM U KPYrOBble OBUXEHNS, @ TaKXe reHepupoBaTb
OBUXeHUs1 poboTa Ha OCHOBaHMN MMMOPTUPOBAHHbLIX (PanoB MNyTU MHCTPYMEHTA, 3a4aHHbIX B
CTOPOHHMX NporpamMmHbIx naketax CAD/CAM.

Ona ncnone3osaHua URCap yaaneHHoun LT Heobxoaumo 3apernctpuposaTth poboTta (cm. 18.7.
Pernctpauuns pobota n hann nuueHsun Ha ctpanuue 126). YU T ncnonb3yeTca B Tex cnyyasx,
raoe poboTy TpebyeTcst 3axBaTUTb U NEPEMECTUTL NPeaMET OTHOCUTENBHO (PUKCUPOBAHHOTO
nHctpymeHnTa. YLUTU ncnonb3dyetcs Bmecte ¢ komaHgamu «YLTU_MoveP» n «YUTW_CircleMove»
0N nepemeLLeHna 3axBavyeHHon aeTann ¢ NOCTOSHHOW CKOPOCTbI0 OTHOCUTESNIbHO
(PUKCMPOBAHHOIO MHCTPYMEHTA.

? ‘i. @ <unnamed> D ﬁ E cc E

default Hew, Open..  Save &

R

Remote TCP & Toolpath
) Safety ‘ ‘
Start the controller before using this URCap

Controller Status: STOPPED

> Fieldbus

W URCaps

Remote TCP
& Toolpath

Select an option below based on your application:

Remote TCP

| Toolpath Moves | | Linear & Circle Moves

Regular TCP

| Toolpath Moves |

O Power off — 100% Simulation .

Tak xe, Kak 1 06bl4Hyto LITU (cm. 25.2. KoHdumrypaums LITW Ha cTpaHuue 229), MOXHO 3aaaTb
YUTW v npucBonTtb en nMa B HACTPOMKaXx BKNaaku «YCcTaHoBKay. Bbl Takxxe MoxeTe BbINOMHATb
cneaytowme AeNCTBUS:

* [ob6aBneHne, nepeMMeHOBbIBaHNE, U3MeHeHne n yganenue YLITU
* Paznuuatb YU T no ymonyaHuio n akTMBHbIE
* Hayuutb nonoxenuto YLITU

* KonupoaTb opueHTaumio YLUTU
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YcrtaHoBka YLITU us dpyHkuum

HacTtponte YLITU ¢ nomowpto aetanu, 4Tobbl Nno3BonnTb poboTy pabotaTtb ToONYKamm
oTHocuTenbHo YU TW, co3naBas KOHTPOMbHbIE TOYKM U KpyroBble asumxeHunsa YLITW.

1. KocHuTecb 3Hayka nntca, 4tobbl co3gaTh HoByo YLTU. Vinn BoibepuTe nmetowetoca YL T

B pacCKpbiBakwLeMCA MEHIO.

2. HaxmuTe packpbiBatoLieecs MeHio KonMpoBaTb 3Ha4eHUs U3 TOYKU 1 BbiGepnTE O6BHEKT.
lMpoBepbTe 06HOBNEHME 3HaYeHU opueHTaumn YL TU po npuBeaeHHbIX B BbiIOpaHHOM

dyHKUMN,

General Remote TCP & Toolpath

) Safety

<unnamed>
default*

L @ | cc
New. Open. Save. C

Features
Remote Tool Center Point
Defined with respect to the robot base frame

Fieldbus

e [Z ] @Fme - WIEIN
Remote TCP
& Toolpath Position
Set position using the wizard:
X 0.00 mm
v 0.00| mm “n oz
z 0.00 mm

Crientation

Copy values from a feature:
RX 0.0000  rad
RY 0.0000 rad
RZ 0.0000  rad

O Power off

Remote TCP

24.13.2. Tunbl aBuxeHnn yganexHHon UTU

Yol TU_MoveP

Takxe Kak 1 obbl4yHasa komaHaa MoveP, RTCP_MoveP 3agaet ckopocTb U yCKopeHue
MaHunynaTopa poboTta oTHocuTenbHO yaaneHHon LUTN. Cm. 25.2. Kondurypaums LITW Ha

CTpaHuue 229.

Kpyrosoe asuxeHue YLITU

Kak 1 06bl4HOE KpyroBoe aBuxeHue, kpyrosoe asuxexume YL TN moxHo ao6asuts B RTCP_
MoveP, 4Tobbl onpegenuTb ABMXeHust no Kpyry. Cm. 25.2. KoHdwurypauusa LITW Ha cTpaHuue 229.

UR10e
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NMPUMEYAHUE

MakcrmanbHas CKOpOCTb KPyroBoro ABUXEHUA MOXET BblTb HUXE YyKa3aHHOro
3HayeHus. Paguyc kpyra — r, MakcumanbHoe yckopeHue — A. M3-3a
LleHTPOCTPEMUTENBHOIO YCKOPEHUA MakCuMarnbHas CKOPOCTb HE MOXEeT
npesblwaTh 3Ha4YeHne A- r.

24.13.3. KoHTposbHada Touka yaaneHHon LITU

Kak 1 06bl4Hble KOHTPOJbHbIE TOYKM, KOHTpOmbHas Touka YL TU no3sonstoT maHunynatopy
nepemMeLLaTbCs IMHENHO C NOCTOSTHHOM CKOPOCTbIO U KPYroBbIMU ABUXeHnamMu. BennuunHa pagnyca
KPYroBbIX ABVXEHWIN MO YMOSTYaHMIO SIBNSIETCA 0OLLMM 3HAYEHNEM OJ1 BCEX KOHTPOJIbHBIX TOYEK.
MeHbLUMI paanycC KpyroBbiX ABUXEHUM AenaeT NoOBOPOThl Ha TpaekTopum 6onee oCTpbiMM.
Bonbluni pagnyc Kpyroebix ABUXEHUI aenaeT TpaekToputo 6onee nnasHoun. [Ans
NporpaMMmMpoBaHUs KOHTPOIbHbIX Todek YL T Heobxoammo domsnyeckn nepemMecTutb
MaHMUMynATop poboTa B HY>XXHOE NOTOXEHNE.

Run

> S 1 ¥ Robot Program
> Templates 2 @ ¥ RTCP_MoveP
3

= RTCPWaypoint_1

W URCaps
a RTCPWaypoint_1

Toolpath

Graphics Variables

Remote TCP Waypoint

Move

Move

@ Use shared blend radius @ Use shared parameters

O Blend with radius o Tool speed

Tool acceleration

=+ Waypoint
—+ CircleMove k
~+ Toolpath

495X BHETZ
Speed (e 100% ° 0 O SU‘\‘M\BUDT‘\.

O Power off

O6y4eHne KOHTPOJSIbHbIM To4kam YL TU

1. Bo Bknagke «lporpamma» nobasbte y3en RTCP_MoveP.
2. Byane RTCP_MoveP HaxmuTe YCTaHOBUTb — OTKpoeTCA aKpaH «lepemeLleHne.

3. Ha akpaHe «[lepemelleHmne» C MOMOLLI0 peXuma 00y4yeHus nnu noaTankKuBaHus
nepemecTute pobota B HEOOX0ANMOE MOSTIOXEHME.

4. HaxmuTe 3erneHylo ranoyky, Ytobbl NoATBEPANTD.
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KoHdpurypuposaHue KOHTpOnbHOM To4ku YLITU

Ncnonb3yiiTe KpyroBble ABUXEHNS, YTOObI NO3BONUTL POBOTY NaBHO NeEpeXoanTb MeXay ABYMs
TpaekTtopusamn. Haxmnte Ucnonb3oBaTb 06K paanyc Kpyroebix ABuxeHui nnvm Kpyrosoe
OBUXEHUe C paguycomM, 4ToObl 3a4aTb paguyc KpyroBbiX ABUXEHWI AN KOHTPOSIbHON TOYKKN OT
RTCP_MoveP.

NMPUMEYAHUE

dusnyecknm ysen sBpeMeHn (Hanpumep, nepemMeLLeHns, OXuaaHna) Henb34
NCrnonb30BaTb B KavyecTBe goyepHero y3na ansg RTCP_MoveP. Ecnu
HenoaaepxusaemMbli y3en gobasneH B kayectse goyepHero y3na B RTCP_MoveP,
TO NporpaMmma He NMponAeT NPOBEPKY.

24.13.4. TpaekTopus MHCTPYMeEHTa yganeHHon LUTU

YpaneHHaa UTU v nyte nictpymenta URCap reHepupyioT aBuxeHusa pobota aBToMaTUyeCKH,
obneryasa emy cnefoBaHue CNOXHbIM TPAEKTOPUSAM.

KoHdurypupoBaHue nytTv UHCTpyMeHTa yaaneHHon LITU
1. Bbibepute [lBUXEHUSI B paMKax TPAeKTOpMM UHCTPyMeHTa yaaneHHon LUTU Ha rmaBHOM
aKpaHe yaaneHHon LUT n Tpaektopum URCap, 4to6bl BOMTM B pabounin npouecc.

2. CnepywnTte MHCTPYKLMAM Ha BKnagke MHCTpyKUuum.

[BrxeHne no nyTm MHCTpyYMeHTa yaaneHHomn LITU TpebyeT Hanuuus cneayowmx OCHOBHbIX
KOMMOHEHTOB:

* ®ain nyTy MHCTpyMeHTa
* YpaneHHas UTU
* CK[L ymaneHHon LITU

KoHcurypupoBaHue nyTu MHCTPYMEHTa C MOMOLLbIO MPOrpaMMHOro
obecneyeHns CAD/CAM

MyTb MHCTPYMEHTA 3aflaeT OPUEHTALMIO, TPAEKTOPWIO, CKOPOCTb (MM CKOPOCTb Nogaym) u
HanpaBneHve nepemMeLLeHNs UHCTPYMEHTA.

1. Coszpante unu nmnoptupynte CAD-mogens getanu.
2. HactponTte cuctemy koopguHat getanu (CK[), 3akpenneHHyto 3a geTtarblo.
3. Cospante nyTb UHCTPYMEHT oTHocuTenbHO CK[I B COOTBETCTBMM C OCOOEHHOCTAMM AeTanu

4. BbInonHuTe CUMyYNAUNKO ABNXEHNA Mo NYyTU MHCTPYMEHTa, yTOOBbI Y6eD,VITbCFI, YTO OH
COOTBETCTBYET OXMnaaemMomy.

5. BkcnopTupynte nyTb MHCTPyMeHTa B chann G-code ¢ paclumpeHmem .nc.
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UmnoptuposaHue nytu uHctpymeHta G-code B PolyScope

= amed> CcC C —
R e I | .

New,

Run

Q - Graphics Variables

> Advanced

> advenced | SE—

3 o v RTCR MoveR Remote TCP Toolpath
3

= RTCPToolpath_1

WV URCaps
G RTCPToolpath_1 Fixed PCS -
Toolpath
Move Select Toolpath File Select PCS
Remote TCP <toolpath file> v Use active PCS hd
Move
@ Use shared blend radius (O use feed rate
O Blend with raciius @ Use shared tool speed
] ! O Tool speed
=+ Waypoint @ Use shared tool acceleration
—+ CircleMove O Tool acceleration
~+ Toolpath

1 Atoolpath file must be selected.

O Normal S e ed Simulation .

1. 3arpyauTte dannbl NyTn MHCTPYMEHTa B KOpHeBOM KaTanor USB-Hakonutena. @annbl nyten
WHCTPYMEHTa AOMXHbl 06nagaTe pacluMpeHnem .nc

2. BcraBbTe USB-HakonuTenb B NOABECHON NyNbT 0OyYeHus.

3. B BepxHeM KONMOoHTUTYNe, HaxXMuTe NyHKT «YcTaHoBkay, 3aTeM URCaps, Bbibepute
«YpaneHHasa LUTU n Tpaektopua MHCTpyMeHTa», Bbibepute «YaaneHHasa LT — [1BuxeHune
Mo TPaeKkTopumy, a 3aTeM — « TpaekTopus UHCTPYMEHTa».

4. BblbepuTte hannbl NyTM MHCTPYMEHTa ANst UMNopTupoBaHus B Polyscope.

24.13.5. YpaneHHnas LUITU

KoHdurypuposaHue yaaneHHon LITU ana geuxeHunin no nyTtu
MHCTPYMEHTa
1. Ha nepsoi KoHTponbHOM Touke B cpefe CAM, 3aganTe opMeHTaumo UHCTPYMEHTA.
Mcnonb3yiiTe cBOOOAHLIN NPUBOA, YTOOLI 3aXBaTUTb AeTarlb 3aXBaTOM BPYYHYIO.

2

3. Bbibepute nonoxexve yaaneHHoun LTA

4. Vicnonb3ynte MacTep NOMOXeHUs, YUToObl MONYYNTb NONOXUTENbHbIE 3HAYEHUS.
5

PerynupyiTte poboT A0 AOCTUXEHUSA HY>XHOTO NOMOXEHUS AeTanu Ana NpubnmxeHus K
yoaneHHoun LUTN.

6. Onpenenute opveHTaLMO MHCTPYMEHTa Kak NepBYyr KOHTPOSbHYIO TOUKY Ha (hU3M4eckon
petanu. MonoxutensHoe HanpaeneHue ocu Z AOXHO ObiTb B CTOPOHY OT NOBEPXHOCTM
petanu.
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7. CospgaitTe NnocKOCTb C TEM X€e HanpaBfeHMeM, YTO U Ha NpeablayLLEM JTarne.

8. 3apawnTte opuneHTauuio yaaneHHon LUTU, ckonmpoBaB 3Ha4eHNsA U3 NNOCKoCTU. 3agaHHoe
nonoxeHwe petanu 6yaeTt NoaAAepXUBaTbCA HA BPEMS BbINOSTHEHUSA NYTU MHCTPYMEHTA.

24.13.6. CK ynaneHHoun LT

Cuctema koopguHat getanu (CKL) yoaneHHon LITU 3apaHa kak ukcnpoBaHHasi BENN4YMHa
OTHOCUTESBbHO (naHua Ans NOACOEANHEHMA MHCTPYMEHTA. HaxXmMunTe Ha Nanoyky Ha aKpaHe
PolyScope, 4To6bl 3anycTntb MacTep HacTponku anst obyvenma CKL, yoaneHHon LITU. Bbl moxeTe
ncnonb3oBaTh N06OM U3 NPUBEAEHHBIX HUXE METOAOB 00yYeHus.

<unnamec
default*

General Remote TCP & Toolpath

) Safety
Instructions Toolpath Remote TCP _
) Features
e Remote TCP Part Coordinate System |I|
Defined with respect to the robot tool frame.
AT [7orers < [AI[+][ @

Remote TCP
& Toolpath Position

X 0.00 mm
Y 0.00 mm
z 0.00 mm

Orlentation
RX 0.0000  rad

RY 0.0000 rad

RZ 0.0000  rad
@T’\.‘l‘_ lefining origin, +X axis, and +Y direction of F

OTﬂ.\.‘lu.w"H\ffflfmq ints on part's surface

Next € cancel

O Normal e — 100% o 0 O Sir'mﬂath:-n.

KoHdurypuposaHue CKl yaaneHHon LUTU

Wcnonbayinte aToT meTtoa, ecnn CKJ, MOXHO 3aaTb Ha NOBEPXHOCTY AETanNMW.
1. Wcnonb3ynTte cBOGOAHbLIV NPUBOA, YTOObI 3aXBaTUTb AeTalnb 3aXBaTOM BPY4HYIO.

2. Bblbepute yaaneHHyto LITW, 4tobbl BbINONHUTL 06yYeHne Toukam otcyeTa. [Ans
MOBbILLEHHOW TOYHOCTM, BpeMEHHO 3afanTe yaaneHHyto LTV nog octpbiM yrnom, 4tobbl
3aBepLnTb 3TOT NpoLecc obyyeHus.

3. TMoatonkHute poboT, 4To6bl yaaneHHasn LT kocHynack Ha Aetany HayanbHOM TOUKM,
HanpasneHUn NONOXUTENbHOM Ock X 1 nonoxutensHon ocn Y CKL.

4. Haxmwute 3apatb, 4TobObl 3aBEPLUNTL NpoLECcC 00yyYeHNsi. SHaUYEHNS NONOXEHUS U
opueHTauum 6ynyT BBEAEHbI aBTOMAaTUYECKM.

B npoTMBHOM cnyyae, UCNonNb3ynTe faHHbIN METOL.
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1. Bblbepute Tpu unm YeTbipe TOYKN OTCHETA HA MOBEPXHOCTUN AeTanw.

2. B nporpammHom obecneyenmn CAD/CAM, 3anmwunte koopauHaTbl X, Y, Z OTHOCUTENBLHO
CKL BbIO6paHHbIX TOYEK OTCYeTa.

3. Vcnonb3ynte cBo604HbIM NpUBOA, YTOObI 3aXBaTUTb A€Tallb 3aXBaTOM BPYUYHYHO.

4. Bblbepute yaaneHHyto LITU, 4yTo6bl BbINOMHUTEL 06yYeHne Toukam oTcyeTa. [Ang
NOBBbILLEHHOW TOYHOCTM, BpPeMEHHO 3apaviTe yaaneHHyto LiTW noa ocTpbiM yrnom, 4tobbl
3aBepLnTb 3TOT NpoLecc obyyeHus.

5. Beeaute KoopanHaTthbl 415 NEPBOM TOYKKN OTCYETA.
6. lMoatonkHute poboT, 4To6bI yaaneHHasa LIT kocHynack nepBov TOYKM OTCHETa Ha AeTanu.

7. TloBTOpUTE NATLIN N LUECTON 3Tanbl A1 NPOYMX TOYEK OTCYETa.

YcraHoBka noasuxHou CKL

[na cnyyaes 60nee pacluMpeHHOro Cnosnb30BaHWsA, Koraa aeTasnb He 3axBaTbiBaeTca ¢
[O0CTaTOYHOW CTENEeHb NOCTOSHCTBA, Bbl MOXeTe 3aAaTb noauxHyto CKL, 4Tobbl
pefakTMpoBaTb ABUXEHWS MO NyTU MHCTPYMEHTA B COOTBETCTBUM C MONOXEHNEM AeTanu n
OpueHTaumen oTHOCUTENbHO hnaHua ana noacoeaMHeHNss UHCTpyMeHTa poboTa. Bbl MoxeTe
co34aTb NEPEMEHHYI0 NOSIOXEHNS, MPUBA3AHHYIO K BHELLHEMY JATUMKY, CreaswemMy 3a
nonoxeHnem n opmeHtaumen CKL,.

1. YcTaHoBWUTe BHELLHWUI OaT4YUK, Cleasawmi 3a nonoxeHnem n opmeHtaumen CKL. BeixogHom
curHan gatymka Heobxoammo nofatb Ha pamy dnaHua Ans NoACOeANHEHUA MHCTPYMEHTa
poboTa.

2. Y6eputecb, 4to CK[ HacTpoeHa OTHOCUTENbLHO AeTanu, a NoNoXeHne 1 opueHTauus
06HapyXnBalTCA BHELUHUM AAaTYUKOM.

3. Co3pante B PolyScope nepemMeHHy0 NonoXeHus, NPUBA3aHHYI0 K BLIXOOHOMY CUrHany
BHELLHEro gaTymka B KayecTtBe nogsuxHon CKL. [lante en otaenbHOE UMS, Hanpumep,
variable_rtcp_pcs_1.

4. BcTtaBbTe Y3en TpaeKtopuu uHcTpymeHTa YLITU.

5. B npaBom BepXHEM Yriy CTPaHULbl NPOrpaMmbl B pacKpbIBaOLLEMCS MEHIO BbIGEpUTE NyHKT
MopBuxHas CK.

6. B packpbiBatowemca meHio Beibepute CK[, ykaxute variable_rtcp_pcs_1.

7. Co3panTte y3en yHKLMM UK cueHapusi, YTobbl 06HOBUTL variable_rtcp_pcs_1 go yana
TpaekTopun NHCTpymeHTa YUTN.

B cnepytoliem pasgene onucaHo npumMmeHeHne nogsuxHon CKL, B yane nyTu MHCTPyMEHTa
ynaneHHoun LUTN.
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KoHdurypupoBaHue y3na nyTv MHCTpyMeHTa yaaneHHou LUTU

Lm <unnameds* D ﬁ E EC E
~ 7 e Open... Save..

defaulr*
New.

Run

Q _ Graphics Variables
> RENEREE 1 ¥ Robot Program T I th
> Templates 2 @ ¥ Toolpath_MoveP oolpa
v URCaps 3 = Toolpath 2
G Toolpath_2 Fixed PCS -
Toolpath
Move Select Toolpath File Select Plane as PCS
Remote TCP <toolpath file> v <plane feature> v
Move
o Use feed rate
@ Use shared tool speed
1 ! O Tool speed
<+ Toolpath @ Use shared tool acceleration

O Tool acceleration

1 Atoolpath file must be selected.

O Normal S e ed Simulation .

1. Mepengute Ha Bknagky «[lMporpamma n Haxmute URCaps.

2. Bbibepute [BuxeHune c ynaneHHon LITU, ytobbl BctaButb y3en RTCP_MoveP.

3. Bbibepute LITU 1 3aparnite napaMeTpbl ABUXEHMUA: CKOPOCTb MHCTPYMEHTA, YCKOpeHne
WHCTPYMEHTa 1 paanyC KpYroBbiX ABUXEHUN.

4. Haxmwute +TpaeKtopus UHCTPYMEHTa, YTOObl BCTaBUTb Y3eN TPAaeKTOpMM MHCTPYMEHTa
YUTW. Yaanute y3en KoHTponbHoM Toukn YLITA, co3aaHHbIi N0 YMONYaHWIO, ECI OH HE
HY>XEH.

5. BblbepuTe chann nyTn HCTpyMeHTa 1 cootBeTcTBytowwyto CKL yaaneHHon LLITU u3
pacKpbIBalOLLLErOCA MEHIO.

6. OTperynupyinTte napaMeTpbl ABUXEHUSA, €Cnun K y3ny nyTun apuxeHunsa YLITW gonxHol 6biTb
NPUMEHEHbBI ApYrue 3HayYeHus.

7. Haxwmwute NepeaBUHYTLCA B NEPBYIO TOYKY, YTOObI NPOBEPUTL, YTO 3axBavyeHHasn AeTarnb
npubnunxaetca K yganeHHon LITW cornacHo oxuaaHusim.

8. VicnbiTanTe nporpamMmy B peXume CUMynSiLMM Ha HU3KON CKOPOCTH, YTOObI MOATBEPANTL
KOHpurypauuu.

NMPUMEYAHUE
MpoBepuTb, 4TO ABMXEHUA pobOTa OCTAOTCH OANHAKOBLI MPU KaX40M
NPOXOXAEHUN TPAEKTOPUN UHCTPYMEHTA, MOXHO, Ao6aBuB Moved c napameTpom
Mcnonb3oBaHue yrnoB COYsIEHEHUM, 3a[laHHbIM Ha ABUXeEHME K (DUKCUPOBAHHOM
KOHpMrypaumm couneHeHmin nepen NnpoxoxaeHnemM TpaekTopumn MHCTpymeHTa. Cm.
24.10.1. MNepemelyeHune Ha cTpaHuue 174
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24.13.7. [BnXeHnsa B pamMKax TPaeKTOpUN NHCTPYMEHTA OObIYHOM
LITU

Cxoxumm 06pa3om ¢ KoHpurypaumemn aBuXeHnss NyTnm MHCTpyMeHTa yaaneHHoun LITU, o6bivuHoe
apuxeHne LITU TpebyeT Hanuuns cnepyowero:

* dann nyTM NHCTpyMeHTa
* O6blyHaa LTU

* MnockocTtb kak CK[,

KoHdpurypuposaHue 1 uMnoptuposaHue danna nyTm UHCTPyYMEHTa

OT10 noxoxe Ha KoHdurypuposaHue (cMm. KoHdurypupoBaHme nyT UHCTPYMEHTA C MOMOLLbHO
nporpammHoro obecnevyenns CAD/CAM Ha cTpaHuue 222) n MNOpTMPOBaHMe TpaekTopum
WHCTpyMeHTa (cM. MimnopTupoBaHue nyTtn nHctpymeHTa G-code B PolyScope Ha cTpaHuue 223).

KoHdurypuposaHue obbivHom LITU
* Yto6bl cKOoHGUrypmpoBaTtb 06bI4HYt0 LITW, cneayinte nHCTpyKumam B pa3gene 25.2.
KoHdurypauusa LITU Ha cTpaHnue 229.

¢ y6eﬂVITer, YTO NOJIOXUTESIbHOE HanpaBiieHne OCn Z HanpasJieHO B CTOPOHY OT
NOBEPXHOCTN geTanun.

|

KoHdurypuposaHue CKI nnockocTu
1. CospanTe nnockocTb, A06aBMUB NNOCKOCTb UM BbINOMHMB HACTPOMKY MIOCKOCTU. CM.
25.17.5. O61bekT «IMnockocTb» Ha cTpaHuLe 254.
2. 3adukcupynte getanb OTHOCUTENbHO OCHOBaHUA poboTa.

3. Yb6eputech B ucnonb3oBaHuu npasunbHon LITW ana cosaaHma nnockocTu. [ns
MOBbILLEHHOW TOYHOCTM, BpEMEHHO 3aanTe yaaneHHyto LLTU nog octpbiM yrnom, 4tobbl
3aBepLUUTb 3TOT NpoLecc 0byyYeHus.

PykoBopacTBo nonb3oBaterns 227 UR10e

AsTopckoe npaeo ©2009-2022 - Universal Robots A/S. Bce npaBa 3auLLeHbI.



UNIVERSAL ROBOTS 24. Bknagka «lporpamma»

AeTopckoe npaeso ©2009-2022 - Universal Robots A/S. Bce npaBa 3aLyLieHbl.

4. TopTonkHuTe poboT, YyTobbl yaaneHHas LI TU kocHynack Ha geTanu HavanbHOM TOYKH,
HanpasneHUn NONOXUTENBHOM Ock X 1 nonoxutensHon ocn Y CKL.

5. 3aBepluTe npouecc obyyeHus n noaTeepanTe NosioxeHue n Hanpasnexue LITU.

KoHdpurypupoBaHue y3na nyTu MHCTPyMEHTa

1. MNepengnte Ha Bknagky «lMporpammax n Haxmmute URCaps.

2. Bbibepute LITU 1 3apgante napameTpbl ABUXEHUS: CKOPOCTb MHCTPYMEHTA, YCKOPEeHMe
MHCTPYMEHTa U paamyc KpyroBbix ABMXeHUI. Bbibepute nyHkT CBOO6OAHO BpawaTh
WHCTPYMEHT BOKpPYr ocu Z. He BbIOMpariTe 3TOT napameTp, €CNn MHCTPYMEHT OSTXEH
cneposaTb OpueHTauumn No ocu Z, 3agaHHomn B channe nyTM MHCTPYMEHTA.

3. HaxwmwuTte +TpaeKTopusi UHCTpYMeHTa, 4ToObl BCTaBUTb Y3en TPaekTop1Un MHCTPYMEHTA.

4. Bblbepute B HUCNagaoLEeM MeHIo haiin NyTn MHCTPYMEHT 1 cooTBeTCTBYoLyto CK/],
(nnockocTb).

5. OTperynupyite napameTpbl ABUXEHUS, €CNU K Y311y NYTW ABUXEHUS [OKHbI ObITb
NPUMEHEHbI pyrne 3HauyeHus.

6. Haxwmute MepeaBuHyTbCA B NEPBYIO TOYKY, YTOObLI MPOBEPUTL, YTO MHCTPYMEHT MOXET
NepemMecTUTbLCS K MepBOI TOUKE CBOE TPAaeKTOPUMN.

7. WcnbiTanTte nporpammy B peXume CUMyNSLMN Ha HU3KOW CKOPOCTH, YTOObI NOATBEPOUTD
NpaBUbHOCTb KOHUTypaLmia.

NMPUMEYAHUE

MpoBepuTb, YTO ABMXEHNA poOOTa OCTaOTCA OAMHAKOBbI MPY KaXaoM
NMPOXOXAEHUN TPAEKTOPUM MHCTPYMEHTa, MOXHO, obaBuB Moved ¢ napameTpom
Ucnonb3oBaHue YrroB COMNEHEHUM, 3a4aHHbIM Ha ABUXEHME K (PUKCUPOBaHHOM
KOH(pUrypaumm codneHeHmin nepen npoxoxaeHnemM TpaekTopumn MHCTpymeHTa. Cm.
24 .10.1. MNMepemelueHune Ha cTpaHuue 174
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25. Bknapgka «YcraHoBka»
25.1. Obwee

Bknapka «YcraHoBKa» AaeT BO3MOXHOCTb HACTPOUTb NapamMeTpbl, KOTOPbIE BAMAIOT Ha 06LLYyH0
Npov3BOAMTENBHOCTL poboTa u PolyScope.

25.2. KoHdurypauua UTN

LleHTpanbHasa Touka uHcTpymeHTa (LITW) sBnaeTca Toukom Ha MHCTpymMmeHTe poboTa. Kaxaas
UTW conepxuT cmeLleHne 1 BpalleHne OTHOCUTESbHO LIeHTPa BbIXOAHOro doflaHLa UHCTPYMEHTA.
Ecnu po6oT 3anporpaMmmmpoBaH Ha BO3BpPaLLEHMSA K paHEE COXPaHEHHOW KOHTPOMbHOWN TOYKe, TO
OH nepemecTut LUTV B nonoxeHue n opueHTaumio, KoTopble COXPaHEHbI B KOHTPOSIbHOM TOYKE.
Ecnn poboT 3anporpamMmMmnpoBaH anist MIMHENHOro ABMXeHus, To LUITU nepemeliaeTcs NMHENHo.

REe+ QE

\ ObLee LleHTpansHasA ToO4Ka UHCTRYMEHTa Buayannsayms LT
uTi =
(7] me 2N B 7
v MonezHanA
*  Harpyska
MonoxxeHne
Kpennerne X 0.0l um
AR Y 0.0 Mm # Namepute
BB0AA-BLIBOAR Py
i 0.0/ MM
Beon/BeiBOA
MHCTPYMeHTa
Mepementsie P ——
Sanyek EAVHALLEI -
V\EMEDEHVIEEKTOP BpaLleHna [rad] | _
TNAaBHsIf nepexes
RX 0.0000
B ucxogHoe N
RY 0.0000 # Namepute
OTcnexuBatite
KoHBeiiepa RZ 0.0000
PraHey ASA NOACOSAVHEHNA MHCTRPYMEHTA
SaBuH4UBaHMe v v
. .
> Fieldbus

° 0 O IIL-1lu\y.nﬂut-1H.

cTb 100%

25.2.1. NonoxeHune

KoopawnHathl X, Y, z 3agatoT no3vumio LITU. Ecnn Bce 3HaueHns (BKNOYasi opyeHTauun) paBHbl
Hynto, To LTV coBnapgaeT ¢ LueHTpanbHON TOYKON Ha BbIXOOHOM (priaHLe MHCTPYMEHTa U1
NPYHMMAaET CUCTEMY KOOPAMHAT, M306paxXeHHYyo Ha 3KpaHa.

25.2.2. OpueHtauusa

Mona koopauHat RX, RY, RZ 3apatoT opueHtaumio LITU. Kak n Ha Bknagke «llepemelleHuney,
packpblBatoLLieecss MeHto « EanHnubl namepeHnsi» Hag nonsmu RX, RY, RZ no3BonsieT BblbpaThb
KoOpANHaTbLl OpueHTaumm (CMm. ).
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25.2.3. [lob6aBneHune, nepenMeHoBbIBaHNE, UIBMEHEHWE U yaaneHne
LLTU

HauaTb HacTpoiky HoBoW LI TV MOXHO co crieayioLlero:

* Y106bI ONpeaenutb HoByto LITU ¢ yHMKanbHbIM uMeHeM, Haxmute [+ | Hosaa LITU
NOSIBUTCS B PacKpPbIBAIOLLEMCS MEHIO.

* Yr1o6bl nepemmeHosaTh LITU, Haxmute [ 2 |.

* Yt06bl yaanuTb BbibpaHHyto LUTU, HaxmuTte T . YpanuTb nocnegHioo LITU Henb3s.

AxTtusHasa LUTU

Mpun nnHeHoM nepemelleHnm poboT Bceraa ucnonb3yeT akTuBHy0 LITA, ytobbl onpeaenntb
cmewteHmne LT, AkTuBHyto LITA MOXHO U3MEHUTb Npy NOMOLLM KOMaHAb! «[lepemelleHue»

(cm. 24.10.1. MNepemelyeHne Ha cTpaHuue 174) unm komaHgbl «YCTaHOBUTbY. [JaHHOe cMelleHne
akTmBHou LITU oTobpaxaeTca Bo Bknagke «I"padukm» (cM. 24.8. Bknagka «[ padumka» Ha
cTpaHuue 172).

LITU no ymonyaHuto

LITW no ymonuaHuto aonxHa ObiTb 3apaHa B kayectse aktusHoun LITU nepepn 3anyckom
nporpaMmmbl.

* Bbibepute HyxHyto LUTU n HaxmuTe YCTaHOBUTbL MO YMON4YaHuio, 4Tobbl 3apaTh LITU B
KayecTBe TOYKUN MO YMOSYaHMIO.

3eneHbll 3Ha4Y0K B MMELEMCS PacKpbIBaloLLEMCA MEHIO YKa3biBaeT Ha LITU no ymonyanuio.
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25.2.4. ObyueHune nonoxeHuo LITA

\ ObLee LleHTpansHasA ToO4Ka UHCTRYMEHTa
Hayuutk nonoxkeH. LLTU

uTi =
v e
- 7 H | | ] @ TpedyeTcs Honblie Toqek
lonesHan
! Harpyska
MNepemecTuT LTI B TO e NoNoMeHe Mof, pasHs M YT 1aMiA,
Kpennerne
HacTpoiika / 3apate TodKy 1
BB0AA-BLIBOAR
Beon/BeiBOA
MHCTPYMeHTa
Mepementsie
Sanyek
TNAaBHsIf nepexes
B ucxogHoe

OTcnexunsanHue
KoHBeiepa

3aBWH4MBaHNe

°

) HAetann
> Fieldbus

° 0 O IjL-1lu\y.ﬂﬂut-1ﬂ.

CkopocTe 100%

KOOpﬂ,MHaTbI noyfioxXeHuna LI,TM MOoryT ObITb BbIYMCNEHBbI aBTOMATUYECKU cnegywoumm o6pa30M:

1.
2.

HaxmuTe kKHornky NU3mMepuTb.
BbibepuTe dukcMpoBaHHY TOYKy B paboyeit obnactu poboTa.

C nomolLLbIo KHOMOK Ha NpaBour CTOpOHe 3KpaHa nepemecTtute LITU 13 no MeHbLuen mepe
Tpex pas3NnyHbIX Yr0B N COXpaHMTe COOTBETCTBYIOLLME MONOXEHNA BbIXOAHOIO hbnaHua
WHCTpYMEHTA.

HaxmuTe KHomnKy YCTaHOBUTb, YTOObI MPMMEHNTL NPOBEPEHHbIE KOOPAUHATLI AN
cootBeTcTBytowen LUTW. [1na npaBunbHOro pac4yeTta AaHHble O NOMOXEHUS AOMKHbI ObITh
[OCTaTO4YHO pa3nuyatbed. Ecnn oHM He MMeKT A0CTaTOYHO pa3nnynii, TO CBETOBON
WHONKATOP COCTOSHUA HaA KHONKaMN U3MEHUTb LIBET Ha KPacHbIN.

U xoTta ansa onpeaenenus npaeunbHon LLTU 06bI4HO AOCTATOYHO TPU NONOXEHMS, ANS
DOMNOJTHUTENBLHON NPOBEPKN pacyeTa MOXET MCMNONb30BaThCs U YeTBEPTOE NosnoxeHue. Kayectso
Kaxaomn coxpaHeHHOM TOYKU MO OTHOLLEHUIO K Bbluucnsgemon LITU yka3biBaeTcs 3eneHbiM,
XENTbIM UM KpacHbIM CBETOANOAOM Ha COOTBETCTBYHOLLEN KHOMKE.
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25.2.5. ObyueHune opueHTauum LUTU

\ ObLee LleHTpansHasA ToO4Ka UHCTRYMEHTa H U
ayuYuThL opueHTaL M
uTi =
v e
4 B | | [ @ [eTank He MoxeT 6Tk BhibpaHa
v MonezHanA
*  Harpyska
BribpaTh hyHKLMWIO 1 380aTb TOHKY HaBe/leHeM UHCTPYMEHTa B
KpenneHue HanpasieHnA oc Z BelBpaHHoR aAeTani
HacTpoilka / <HeonpeneneHo> -

MepemeHHsIe
Sanyck

MnaBHLIi nepexon
B ncxogHoe

OTcnexunsanHue
KoHBeiepa

[v] €) OTmena

3aBWH4MBaHNe

> BesonacHocTe

) HAetann
> Fieldbus

° 0 O IjL-1lu\y.ﬂﬂut-1ﬂ.

CkopocTe 100%

1. HaxmwuTte kHonky 3amepuThb.

2. W3 packpblBaloLLerocsi cnucka Boibepute getanbs. (JONONHUTENbHYHO MHOPMALMIO MO
onpeaeneHnto HoBbIX 06EKTOB CM. B pa3gene 25.17. O6bekTbl Ha cTpaHuue 250.)

3. Haxmute 3apgaTb TOYKY 1 Npu NOMOLLM CTPENOK ANS NepeMeLeHUs MUHCTPYMEeHTa
CMEeCTUTECH B NOSIOXEHNe, NPy KOTOPOM OpUEHTaLUSA UHCTPYMEHTA 1 COOTBETCTBYHOLLEN
LT coBnapgaeT ¢ cucteMom KoopauHaT BbibpaHHOro o6bekTa.

4. TpoBepbTe opueHTauuio paccumTaHHom LITU n npumeHnTe ee Ha BbibpaHHyto LUTU ¢
NMOMOLLIbIO KHOMNKN YCTaHOBUTb.

25.3. [None3Has Harpy3ka

[ns ontumanbHon paboTbl po6oTa He06X0AMMO 3a4aTb NONE3HYIO HArPy3KY, LLEHTP TAXECTM U
NHEpPLMIO.

Mo>XHO onpeaennTb HECKONbKO NOJEe3HbIX Harpy3oK 1 NepekntovaTbCa Mexay HUMKU B porpamMme.
370 Nones3Ho, Hanpumep, B NPUNOXEHUSX C onepaumsiMmn nogbopa u pacnonoxeHus, korga pobot
NOAHMMAET U OTNYCKaEeT OObEKT.
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N ObLee MonezHas Harpyska Buayannzauma nonesHoW Harpyakiu
ut =
B Pajod ¥ 1] =
, Monesan
¥ Harpyska MonesHan Harpyska v
Kpeijeiie Macca 0,000| kr
HacTpoiika LleHTp TAMecTn -
BBOfA-BHIBOAA 5 - ®
X 0,00 Mm # Namepute A
BEOA/BLIEDA -
MHCTPYMeHTa cY 0,00/ MM
MepemenHbie (ovi 0,00 MM e
i
Sanyek - 4 D
Mnasruii nepexon ! He zabyaeTe 3a4aTk Maccy obWwiel nonesHol Harpyskn L
B noxogHoe WHepuuna (kg m?)

OTcnexuBatite [ Vicnons3sosaTe HacTparBaeMyio MaTRULLY MHEpL. ..

KoHBeiepa
PnaHel oS8 NoAcoedHEHWA HHCTPYMEHTa

3aBWH4MBaHNe

¥ \
) EesonacHocTe
eTanu
A X z
> Fieldbus
MHeleMR 33[j@aeTCA C Ha4a/loM KOOPAWHAT B LLEHTPE TAMKECTKW, 8
o 0OCW COBMELLLEHbI € OCAMWN Cb]'laHLLa Ana noacoeanHeEHNA

WHCTPYMeHTa,

° 0 o -iung;n:mnq.

25.3.1. JobaBneHne, nepeMMeHoBbIBaHNE, UIBMEHEHME U YOaNeHne
NONEe3HbIX HAarpy30K

HauyaTb HacTponKy HOBOW NOSIE3HON Harpy3Kn MOXHO CO CreayoLero:

* Yr106bl ONPEaennTb HOBYIO MONE3HYI0 Harpy3Ky C YHUKaNbHbIM UMeHeM, HaxmuTe [+ |,
HoBas nonesHas Harpy3ka NosiBUTCSl B PaCKpbIBaoLLEMCS MEHIO.

* YT10o6bl NEepeMMeHoBaTh MoSIE3HYH0 Harpy3sKy, Haxmute| 2 .

* Y106bl yaanuTb BbIGpaHHYO MOSIE3HYH0 HAarpy3Ky, HaxmMuTe I . YaanuTb NOCNEHI00
MOJSIE3HYIO Harpy3Ky Hemnb3sl.

AKTUBHas nonesHan Harpy3ka
dnaxoK B pacKpbiBaOLLLEMCA MEHIO YKa3blBaeT Ha aKTUBHYIO MOME3HYI0 Harpy3Ky [ Payioad A

AKTIABHle nosie3Hyk Harpy3ky MOXHO U3MEHUTb Npu1 NOMOLLU 7 Set Now

None3Has Harpy3ka no ymosn4aHuio
Mepepn 3anyckom nporpamMmbl Nosie3Has Harpy3ka no yMon4aHuio yCTaHaBIMBAETCA B KA4YeCTBe
aKTUBHOMN.

* Yro6bl HA3HAUNTL MNOSIE3HYIO HArpy3Ky Mo YMOMYaHUto, BbIGEpUTE HYXHYHO NONE3HY0
Harpy3Ky 1 HaxXmuTe YCTaHOBUTb MO YMOJTYaHMUIO.

3erneHbll 3Ha4YOK B packpbiBakOLWEeMCA MEHIO YKa3blBa€T Ha NMOJIE3HYO HAarpy3ky no ymos4aHuio

~" Payload -
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25.3.2. OnpegeneHune LeHTpa TAXeCTH

Haxumas nons Cx, CY u CZ, onpeaenute LEHTP TAXeCcTn. HacTponkn NpuMeHsItoTCA K BbIOpaHHOM
NONe3HoW Harpyske.

25.3.3. PacyeTt rnonesHoun Harpy3ku

[aHHasa dyHKuuUs no3BonsieT po6oTy NOMOYb NOb30BaTENO 3a4aThb NPABUIbHYH NONE3HY0
Harpy3Ky v LLeHTp TSXeCTHU.

Ucnonb3oBaHMe MacTepa pacyeTa Nnosie3Hon Harpy3sKku

1. Ha Bknagke «YcTtaHoBka» B pasgene «O6wume» Bbibepute nyHKT MNonesHas Harpys3ka.
2. Ha akpaHe «[llonesHas Harpy3ka» Haxmnte AamepuTs.

3. B okHe «MacTep pacyeTa none3Hon Harpy3kn» HaxmuTte kHonky [lanee.

4

YcTaHoBUTE YeTbipe No3uumMK, BbiNofHMB B «MacTepe pacueTa none3Hom Harpy3kun»
nocnegytowme oeNCTBUS.

YcTaHoBka YyeTbipex no3vuuii TpebyeT nepemelLeHa MaHunynaTtopa poboTa B YeTbipe
pa3HbIX NO3uumn. Harpyska nonesHon Harpy3kum uamepsaeTcs B Kaxa0in no3umuuu.

5. [Mo 3aBepLueHN N3MepeHNii NpoBEPbTE Pe3yrbTaT U HAXMUTE KHOMNKY 3aBepLUUTb.

NMPUMEYAHUE

[N nonyyeHns HAaUNyYLINX pe3ynbTaToB pacyeTa Nofie3HoW Harpy3ku
npuaepXuBanTech CrneayoLmnx COBETOB:

* Moauunn UTU ponxHbl MakcumManbsHO oTnn4aTbes apyr oT gpyra.
* BbInonHaAnTe namepeHnsa 3a KOPOTKUIN CPOK.

* W3berante ABUXEHUA UHCTPYMEHTA U (MNK) NPUKPENIeHHON NoNe3Hom
Harpysku o 1 BO BpeMsi pacyeTa.

* MoHTax 1 yron po6oTa AoXHbl ObITb KOPPEKTHO ONpeAeneHbl B yCTaHOBKE.

25.3.4. IHepuns

YcTaHoBKa 3Ha4YeHun nHepuummn
YTo6bl 3aAaTb 3HAYEHUA UHEPLIMU, MOXHO BbIGPaTb MYHKT Mcnonb3oBaTb HacTpauBaeMyto
MaTpuULy MHEpLUU.

UT06bl 3aaTb MHEPLUMIO ANA BbIOPaHHOW NOMe3HON Harpy3ku, HaxmuTe nons IXX, IYY, IZz, IXY,
IXZWNIYZ.

NHepuua 3agaeTca B cUCTEME KOOPAVHAT, e Hayano KOOpAMHAT HaxoaUTCA B LIEHTpe TAXECTH
MONEe3HOW Harpy3Kn, a OCh COBMeELLLEHbI C ocIMU dhraHLa Ans NoAcoeAnHEeHUss UHCTPYMEHTA.
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NHepuusi no ymonyaHuio paccumTbiBaeTCa kak MHepuusi cdhepbl C yKazaHHOW Nnonb3oBaTenemM

Maccoi 1 NNOTHOCTbIO 1 r/em3.

MonesHan
Harpyaka

Kpennerne

HacTpoiika
BB0Aa-BLIE0AA

Beop/BLiBoa
MHCTRYMEHTS

MepemerHLle
Sanyck

MNnaeHell Nnepexon
B ucxonHoe

QTcnexxunBaHne
KOHBElepa

3aBUHYMBAHNE

» BesonachocTs

» Fieldbus

MOBOPOT KpPenIeHs 0CHOBaHNUS poGoTa

KpenneHue poboTta n yron
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OnpepeneHve MoHTaxa MaHunynaTopa pobota Heo6xoAuUM No ABYM NPUYMHAM:

1. CospaHue npaBuiibHOro OT06pa)KeHI/IFI MaHuUnyndaTopa po60Ta Ha 3KpaHe.

2. BBop B KOHTpoOnep nHdopMaLmMm 0 HarnpasieHUn CUnbl TAXECTHU.

PacwunpeHHas guHammyeckan mogenb obecnevmBaeT nNnaBHoe M TOYHOE NepemMeLLeHne
MaHunynsitopa poboTa, a Takxe OHa NO3BoJIsiIET MaHUNyNsaTopy poboTa yaepxmeaTtb cebs B
pexume cBobogHoro npmusoaa. o 3Ton NpMynHe Heo6XoaMMO NPaBUIIbHO YCTAHOBUTb

MaHunynsTop poboTa.
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BHUMAHUME

HeKkoppeKTHbI MOHTaX MaHUMynaTopa poboTa MOXET NPUBECTU K YaCTbIM
3aLlWMUTHBIM OCTAHOBaM M (MNK) K NepeMeLLEHNI0O MaHunynsTopa poboTa npu
HaxaTtuu kHonkn CBOGOAHbLIN NpUBOA,

Ecnun maHunynstop poboTa ycTaHOBMIEH Ha NIOCKOM MOBEPXHOCTM (CTON M MON), TO HE HYXHO
MEHATb 3HaYeHus Ha akpaHe. OHaKO ecnvm MaHunynAaTop poboTa ycTaHaBNMBaeTCsl Ha NOTOMKe,
Ha CTeHe unu NoA yrnoMm, To napameTpbl HEO6XOANMO N3MEHNTL NPY MOMOLLM KHOMOK.

KHOMKM c NpaBoi CTOPOHbI 3KpaHa NpeaHa3HayeHbl A5 HACTPOWKM yriia MOHTaxa MaHunynaTopa
poboTa. Tpu BEpxHME KHOMKK CnpaBa MCNnonb3yTca Ang Bolbopa yrna Ha noTtonke (180°), Ha
cteHe (90°), Ha nony (0°). KHonka HakrnoH no3BonseT yCcTaHOBUTb MPOU3BOSIbHbIN Yrof.

KHOMKM B HUXHEN YacTu 3KpaHa UCnonb3yrTcA ANs NOBOPOTa MaHuNynaTopa poboTta npu
MOHTaxe B COOTBETCTBUN C (DAKTMUYECKON YCTAaHOBKOM.

BHUMAHUE

VMcnonb3yinte npaBusibHble NapamMeTpbl ycTaHOBKU. CoxXpaHAanTe v 3arpyxante
YCTaHOBOYHbIE (haifbl BMECTE C MPOrpamMmMon.

25.5. HacTtpouka BBoaa-BbIBOAA

um

|LmeppDBO|71 v

MonesHan

Harpyska
b Bxon Brixon

Kpennexne Do digital_in[0] A~ Do[0] digital_out[0]

[0
HacTpoiika DI1] digital_in[1] DO[1] digital_out[1] Prog-RUNning
EEI (2R DI2] digital_in[2] Start-Prog Do(2] digital_out[2]
Beogfesisoa DI[3] digital_in[3] Stop-Prog DO[3] digital_out[3]
WHCTRYMEHTa DI4] digital_in[4] DO[4] digital_out[4]

DI[s] digital_in[S] DoO[5] digital_out[5]

DI[6] digital_in[8] DO[86] digital_out[6]
3anyck DI7] digital_in[7] Do(7] digital_out[7]

MepeMeHHEle

NnasHsIi nepexon Tio] toolin[o] To[0] tool_out[0]

T[] toolin[1] Tor] tool_out(1]

B

OTCnexKMBaHNE Bribpad B/B:  digital_out[1]
KoHBeiepa

MNepenmeHoBaTE
SaBuH4UBaHNe

O4YnCTUTE

) BesonacHocTe

) Detanu

JHelicTBre B NporpaMme
> Fieldbus

‘BE\CDKMM, KOr & 3&MyLLLeHO, W HA3KI, KOrda 0cTaHOBNeHO ¥ ‘

O Hopmanununi I ° 0 O ':L-Hv\;,"V'IHLLMF!.
CkopocTe 100%

Ha akpaHe «HacTpoiika BBoAa-BbIBOAA» NOSb30BaTENlb MOXET ONpeaennTb CUrHanbsl BBoAa-
BbIBOJa M HACTPOUTb AEVCTBMSA NPU NOMOLLM 3NIEMEHTOB YNpaBneHns BKNaaku «Beoa-sbiBoay.
Tunbl cMrHanoB BBOAa-BbiBOAA NepeyncrieHbl B pa3genax Bxaoa v Beixoa.
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[locTyn K pernctpam obLiero HasHauyeHnst MOXeT ocyLLecTBNsATbCA nocpeacTeom Fieldbus
(Hanpumep, Profinet n EtherNet/IP).

Ecnu Bknountb nHTEpdenc ceasmn nHctpymenta (MCKW), aHanorosbin BBOA UHCTPYMEHTA
CTaHOBUTCH HEOCTYNEH.

25.5.1. Tun curHana BBoga-BbIBOAA

OrpaHnMunTb KONNMYECTBO CUrHANOB, NepedYuncneHHbIX B pa3aenax Bxoa v Boixoa, MOXHO ¢
MOMOLLbIO BbiNagaoLwero MeHio Bup, B BepxHeit YacTu aKpaHa, KOTOpPOe No3BONSET NEPEKIOUYNTD
pexuM oTobpaxeHus no Tuny curHana.

25.5.2. Ha3zHayeHune nonb3oBaTeNIbCKUX UMEH

UTto6bl HE NYyTaTbCA B UCNONb3yEeMbIX CUrHanax BBoAa U BbIBOAA, MM MOXHO NMPUCBOUTbL Ha3BaHUA.
1. Bblibepute HyXHbI cUrHan.
2. Haxmwute no TeKCTOBOMY MOS0 M BBEAUTE Ha3BaHUE CUrHana.

3. Ytobbl BEpHYTb Ha3BaHME MO YMOMYaHUIO, HAXMUTE KHOMKY OUMCTUTD.

YUTto6bl perncTp obLiero HazHavyeHus Obin AOCTYNEH B NPOrpaMmMe, eMy HyXXHO NPUCBOUTb
nonb30BaTeNbCKOE Ha3BaHme (Hanpumep, Ana komanabl Wait nnm ycnoBHoro BblpaxeHus
Komanpgpb! If).

Komangbl Wait n If onuceiBatotca B (24.10.8. Oxunganne Ha ctpanunue 188) n (24.11.2. Ecnu Ha
ctpaHuue 193) cooTBeTCTBEHHO. VIMEHOBaHHbIE perncTpbl 06LLEro Ha3HaYEeHNsT MOXHO HaWTKU NpK
BbIOOpEe BXOAA MM BbIXOAA Ha 3KpaHe peAakTopa BblpaXeHuM.

25.5.3. BxogHble/BbIxOgHblE AENCTBUA U YNpaBneHne Ha BKNaake
BBOA-BbiBOAA

BxoaHble/BbIXOAHbIE AeNCTBUA

dusnyeckme n umdposblie BXoabl U Bbixoabl Fieldbus MoxHO ncnonb3oBaTh, YTOObLI aKTUBMPOBATb
OENCTBUSA N pearmpoBaTb HA COCTOSIHME NPOrpaMMbil.

[lonycTMble BXoOHblE AENCTBUS:

3anyck 3anyck unu npoaomxeHne TekyLlen nporpaMmmel no
nepegHemy (OpoHTY (TONbKO B peXMMe OUCTaHLUUOHHOIO
ynpaeneHud, cMm. 30.4.5. [luctaHUMOHHOE ynpaBfieHne Ha

cTpaHuue 296)
OcTaHoB OcTaHoBKa TeKylLeln NporpaMmbl No nepegHemMy poHTY
May3a lMprocTaHoBKa TeKyLLen NnporpamMmMbl No nepeaHemy OpoHTy
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CBoboaHbIN NpUBOA

Mpun BLICOKOM BXOQHOM CUrHane poboT HaxoauTcs B pexunme
cBO6OAHOro NpUBOAA (aHANoOrM4YHO KHoMkKe cBO604HOro

npvBoaa).

Bxoa urHopupyeTcs, ecnv apyrvie ycnoBsus 3anpeLyarot

cBOOOOHbIV NpUBOL,

BHUMAHUE

NPUOCTAHOBIEH.

LonycTnmeble BbIXOAHbIE LENCTBUS:

Oencreue
Hwnzkui, korga He 3anyLeHo
Bbicokunii, korga He 3anyLieHo

Bbicokuin, koraa 3anyLueHo, n
HU3KWUI, KOrAa OCTaHOBMEHO

Hwnzkuni npu HenpeaBuAEHHOM
OCTaHoBe

Hu3knin npn HenpeaBMAEHHOM
OCTaHoOBe, MHaye BbICOKUN

[MoCTOAHHBIV UMNYTbLC

CocTosiHMe BbIXoaa
Husknin
Bbicokui

Hunsknn
Bbicokui

HWN3

Husknmn
Bbicokui

MepekntoyaeTca mexny
HU3KUM U BbICOKUM

Ecnu po6oT ocTaHaBnuBaeTcs BO BpeMs UCMONb30BaHUSi BXOAHOMO AENCTBUSA
nycka, poboT MefeHHO ABUXETCS B NEPBYIO KOHTPOSbHYH TOYKY NPOrpaMmbl
nepea BbINoSIHEHMEM caMoi NporpaMmebl. Ecnv po6oTa npuoctaHaBnmMBaoT BO
BPEMSI UCMOJIb30BaHMSA BXOQHOIO AENCTBUA NycKa, nepes BO306HOBNEHVEM
nporpamMmMbl po60T MeaJIEHHO ABUXETCS B NMOMOXEHME, B KOTOPOro OH Gblin

CocTosiHMe nporpamMmbl
OcTtaHoBneHa unm NpMocTaHoBEHa
OcTtaHoBneHa unm NpMocTaHoBIIEHA

Pabotaet
OcTaHoBneHa Unun NPUoCcTaHoBMEeHa

lMporpamma ocTaHoBMEHa
HenpeaBUOEHHO

lMporpamma ocTaHoBIeHa
HenpeaBUaoEHHO

PaboTaeT, ocTaHOBMNEeHa unu
NPUOCTaHOBNEHA

PaboTaeT (gnsa coxpaHeHus
COCTOSIHMA UMNynbca Heo6xo0aMMOo
OCTaHOBWTb UM MPUOCTAHOBUTb
nporpammy)

UR10e
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NMPUMEYAHUE

Mporpamma ocTaHOBMEHa HENpeaABUAEHHO, eCnu NpoucxoanT nioboe cobbiTne n3
cneayLmx:

* 3alUUTHbIN OCTaHOB.
* HewncnpaBHOCTb.
* 3anper.

* Nckno4veHune BO BpeEMA BbINOJIHEHUA.

YnpaBneHue Ha Bknagke «Bsopa-BbiBoa»

«YnpasrneHune Ha Bknagke "BeBoa-BbIBOA"» MO3BOSIAET ONPEeAEnnTb, Kak ynpaBnseTcsa BbIXOQHOM
curHan: Ha Bknagke «BBoa-BbIBOA» (TOMBKO MPOrpaMMmUCTbI UM NPOrPaMMUCTbl U OnepaTophbl) Unu
nporpamMmmamu pobora.

25.6. YCTaHOBOYHbIE MNEpPEMEHHbIE

YcTaHOBOYHLIE NepeMeHHble

MepeMeHHan ~ 3HauyeHue
MNonesnan
Harpyaka

KpenneHue

HacTpoiika
EEBOAA-BEIBOLA

Beop/BLiBoa
MHCTRYMEHTS

MepemenHsle
Sanyex

MNnasHsIf nepexes
B ucxogHoe

OTcnexuneaHne
KoHBeiepa

3aBWHYMBaHNE

CosnaTte HOBLIM

° 0 O ':L-Hv\;,"V'IHLLMF!.

CkopocTe 100%

I'IepemeHHble, CO34aHHble Ha 9KpaHe YcTaHoBOYHbIE nepemMeHHble, NCNOoJ1b3YTCA B Ka4eCTBe
OObIYHbIX nepeMeHHbIX NnporpamMmmeol. YcTaHoBOYHbIE nepemMeHHble OTIIMYaKTCA, MOCKOJIbKY OHU
COXpaHAKT CBOU 3Ha4YeHNA gaxe B Cliyd4ae OCTaHOBKU U NOBTOPHOIo 3anyCkKa nporpamMmbl, a Takxe
nocne OTKIII4YeHNA U NOBTOPHOI 0 BKITKOYEHNUA MaHUNynATOopa po60Ta n (I/IJ'II/I) 6noka yrnpasJieHNA.

Nx Ha3BaHMA 1 3HAYEHWS COXPaHSIIOTCS BMECTE C YCTaHOBKOM, YTO NO3BOSIAET UCMNONb30BaTb OfHY
N Ty Xe NepemMeHHy0 B HECKOSIbKUX NporpaMmmax.
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YcTaHOBOYHbIE nepemMeHHble N NX 3Ha4YeHnA aBTOMaTU4ECKN COXPaHAIOTCA KaXable 10 MUHYT BO
BpeMA BbINOJIHEHUA MPOrpaMmbl, a TakKxXe Koraa nporpamma npnocrtaHasrinBaeTca n
OCTaHaBlinBaeTCA.

CozpaTk HOBLIE YCTAHOBOYHEIE NEPEMEHHEIE
Wns 3HaqeHne

ivar_1
OTMmeHa
Co3zpaHne nepeMeHHom

1. Haxmute Co3aaTtb HOBbIN — nosBuTcs none Co3paTtb HOBbIE YCTaHOBOYHbIE NepeMeHHble
C npegnaraemMmbiMm MMeHEM HOBOM nepemeHHon.

2. YT06bl NepenMeHoBaTb NepeMeHHy, HaxmMuTe Ha none Co3fgaTh HOBbIe YCTaHOBOYHbIE
nepeMeHHble.

3. Ecnu Bbl6paHHoe UMSA B JaHHOM yCTaHOBKE HE UCNOJIb3YyEeTCA, HaXMUTE OK.

4. Bblbepute NnepeMeHHy U3 CN1cka n U3MeHNTe 3Ha4YeHne YCTaHOBOYHOW NePEMEHHOMN,
HaxaB MI3MeHUTb 3HayeHue.

5. [Mocne HacTporkn nepemMeHHOn HeobxoanMo 3apmMKCpoBaTh KOHUIypaLLMo, COXpaHNB
YCTaHOBKY.

YpaneHne nepeMeHHOn

1. Bblibepute nepemMeHHyo n HaxmuTe YaanuTb.
Ecnu nocne 3arpy3ku nporpamMmmbl UM yCTaHOBKU OGHAPYXUTCA O4HA U HECKOSIbKO
NMPOrpamMMHbIX U YCTaHOBOYHbIX MEPEMEHHbIX C OANHAKOBLIMW HAa3BaHMAMMU, NOJSIb30BATESlb MOXET

nnbo ncnonb3oBaTb YyCTaHOBO4YHbIE NepeMeHHble C coBnaaavwnMmmn Ha3saHUMAMN BMECTO
nporpamMmMHbIX Unu BbiMNOJIHUTb aBTOMaTU4eCKOe nNepenmMmeHoBaHue KOHCt)ﬂVIKTyIOLLI,VIX nepemMeHHbIX.

25.7. 3anyck
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13MeHEHNA He BCTYM&KT B CATY A0 COXPaHEHWA YCTaHOBKN

Darn NnporpaMMel No yMonyaHuio

v D:::;::: ABTOMaTHECKAA 3arpy3Ka NporpaMmbl Mo YMONHaHAK Npr BKIIKHeHM poboTa

Kpennenne [0 3arpyska nporpaMMs! Mo yMon-aHmio:

HacTpoiika

BBOAA-BEIBOAA

BEOA/ELEDD ABTO3aMYCK NporpamMMel Mo YMoslHaHwo Ha BKAaake "BuinoaHnTs
WHCTpyMeHTa Bin. e
MepemeHHLle
Sanyck

1 Ecu napameTp ABTOUHULIMETA3ELMA HUXE TAKXKE BKITIOYEH, POBOT MOXKET Ha4yaTb ABUMKEHWUE MDU BKITIOHEHWI.

(TR MY HaHHasn yHKUMA QOCTYHE TONBKO B PEMUME ANC TAHLUMOHHOO YIDaBACHNS,

B ucxogHoe
ABTOMHWL MaNTM3aU KA

OTcnexunsanHue
KoHBenepa ABTOMaTWHECKEA MHLWManM3aumns poboTa Npu BKIKHEH OCHOBHOMO MNTaHNA

3aBWH4MBaHNe

ABTOMaTHECKWA TopMo3 pas3bnokupyeT poboTa
Bkn. <Unchp Bxopa=> v rpaHnLa HA3 v
) Fieldbus 1 POBOT MOXET HadaTb JBUXKEHWE MO MPUYKMHE Bbl MOIHEHWA MPOUEAYPL QTAYCKaHNA TopMO3a.

llaHHaA (pYHKUMA AOCTYHE TONBKO B PEXUME ANC TAHLMOHHOIO YNPaBAEHUS,

O Hopranuuui ! ° 0 O IZL-H-:\‘-,‘HHLLMH.

3KpaH 3anycka coaepxuT HaCTpOVIKM ONs aBTOMaTUYeCKomn 3arpy3ku n 3anycka nporpamMmmbl no
YMOJT4aHutio 1 ana aBTOMaTU4YECKOM MHULMAnNm3aumnm MaHunynAaTtopa p060Ta BO BpeMA BKITIOHYEHUA.

BHUMAHUE

1. TNpwu BbIKNIOYEHHON aBTO3arpy3Ke, aBTo3anycke n aBTonHuumManm3aumm
po6OT BbINOMHAET NporpamMMy cpasy rnocre BKnioYeHns 6noka ynpasneHus,
€CNnY BXOAHbIE CUrHanbl COOTBETCTBYIOT 3aJaHHOMY YPOBHIO CUrHana.
Hanpumep, nepexon KpoMKM MapKepa K 3aaHHOMY YPOBHIO CUrHana He
TpebyeTcs B JaHHOM Ccry4ae.

2. ByabTe 0CTOPOXHbI €CNN ypOBEHb cUrHana ycraHosneH Ha HU3KNN
ypoBeHb. BXxogHble CUrHasbl MO yMONYaHUIO HA3KKE, YTO NPUBOANT K
aBTOMaTU4ECKOMY BbINOJSIHEHWUIO NpOrpamMMbl 6€3 NpUBEAEHNS B AENCTBUE
BHELLHMUM CUTHANOM.

3. YT06bI 3aNyCcTUTL NPOrpaMmmMy C 3a4€MCTBOBaHHbIM aBTO3amnyCckoM U
aBTOMHUUManNu3aumnen, poboT AONXeH GbiTb B peXume AUCTAHLMOHHOIO
ynpaBneHus.

25.7.1. 3arpy3Ka nporpamMmmbl 3anycka

lMporpamma no ymonyaHuto 3arpyxaeTtcs nocne BkntoyeHus 6noka ynpasnexus. Kpome Toro, npu
OTKPbITOM 3KpaHe 3anyCTUTb Nporpammy (cm. 23. Bknagka «BeinonHnte» Ha ctpaHuue 161) un
OTCYTCTBUU 3arpy>X€HHOWN NPOrpamMMbl BbINOSIHAETCA aBTOMaTU4ecKas 3arpy3ka nporpamMmmel no
YMOJIHaHMIO.
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25.7.2. 3anyck nporpamMmmsbl 3anycka

ABTOMATMYECKMI 3aMyCK NPOrpaMmbl MO YMOMYaHUIO BbINOMHAETCA C 3KpaHa 3anycTuTb
nporpammy. B cnyyae 3arpy3ku nporpammbl N0 yMONYaHWIO U 06HapyXeHUsi nepefayn BHELLHETO
CUrHana no nepexony KpoMKM MapKepa BbIMNOMHSAETCS aBTOMAaTUYECKUI 3anycK NporpamMmmbl No
YMONYaHMIo.

Bo BpeMsa 3anycka TekyLuii ypoBeHb BXOAHbIX CUrHANIOB OCTaeTcs HeonpeaeneHHsIM. Bbibop
nepexopa, KOTOpPbI COOTBETCTBYET YPOBHIO CUrHanNa Bo BpeMs 3arnycka, HeMeANeHHO NPUBOAUT B
nencteue nporpammy. Kpome Toro, BeiIxo U3 3kpaHa 3anycTuTb MporpaMmMy Uim HaxaTtue KHOMKK
OCTaHOBa Ha NaHesIM MHCTPYMEHTOB OTKJTOYaeT (hYHKLMIO aBTOMaTUYECKOro 3anycka Ao
MOBTOPHOrO HAXaTWsA KHOMKK 3anycka.

25.8. Beoa/BbIBOA MHCTPYMEHTA

N ObLyee KoHTponke MHTepdenca eBofa/EsiBO0a

uTi

BeiGepunTe, Kak ByfeT KOHTpo/VMpoBaTLCA MHTepdelc BBOJa/BEIBOAA WHCTRYMeHTa. Koraa wHTepdheicom yrpasndeT URCap,

NonNb30BaTeNsCKMe HacTRolKK cBpaceiBaloTcA
MonesHaA

Harpyska

Mog koHTponem Mone3oBate/e v
Kpennerne
HacTpoiika WHTepderic aHanoroeoi cBAZN PexuM yuncpoeoro Bsixona
BB0AA-BLIBOAR
e — O AHATOrOBble BX0As! LndbpoBoii BEIX0O MHCTRYMEHTa OMpefenseTcs B 3aBUCMMOCTY OT
ettt MOAK MOYEHHOT 0 MHCTPYMEHTa
analog_in[2]
MepemenHLIe BLIXOAHOE HANPSAMEHWE VHCTPYMeHTa 0
i analog_in[3] n P PY]
Sanyck YcTaHoBKa A8 MHCTRYMEHTa HanpskeHWs 24 B MoxeT NprBecTy

1 MOBpeXAEHWIO NOOKNOHeHHOr 0 060pYA0BaHIA, ECIA OHO HACTPO

@ VHTepdperic canan TONbKO Ans paboTel ¢ 12 B

MnasHeii nepexon

B ucxopaHoe VHTepcheAc cBA3M MHCTPYMEHTE MO3BONALT YCTAHABNMBATL

C MHCTPYMeHTOM Ge3 Hapy»KHOM NPoBoaKNA

OTCNeXnBaHue O MOLHOCTE ABOMHOMO KOHTaKTa

KoHBeiepa CKOPOCTL ABOWHHOM Nepeaaqii |115200
3asuHuMBaHme YeTHocT et @ CranpapTHLIl BHIXOA
e — o 0
Cronosue 6uTbl o LlucppoBsoit Buixoa MoTpetneHme (NPN)
CuMBON Ge3feicTamra RX 1,¢ Hucpposofi ssixoa 1 MotpebneHmne (NPN)
) Fieldbus CumBon BesnefcTena TX 3,5

000 -r@

CkopocTe 100%

25.9. KoHTponb uHtepdeinca sBoga/BbiBoga

KoHTponb nHTepdeiica BBoaa/BbiBoAa obecneunBaeTt nepeknioveHne Mexay ynpaBneHmem
nonb3oBatenem n URcap.

1. HaxmuTe BKnaaky «YcTaHoBKa» U B pasgene «O6lwme» Haxmute Bxoabl U BbIxoabl
MHCTPYMEHTA.

2. B pa3pene KoHTponb uHTepdeica BeBoaa/BbiBoaa BbibepuTe MNonb3oBaTtesb, 4Tobbl
OTKPbITb NapaMeTpbl «AHANOroBble BXOAbl MHCTPYMEHTa» U (Mnu) « Pexnm umdpoBoro
Bbixoaa». Beibop URCap ybupaeT goCcTyn K HaCcTponKam aHanoroBbliX BXOAOB MHCTPYMEHTA
N pexmmy UM poBOro BbIXoAa.
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NMPUMEYAHUE

Ecnn URcap ynpaBnsieT KOHLEBbIM UCMOSTHUTENbHLIM OpraHoM, Hanpumep,
YyCTPOWCTBOM 3axBaTa, To ana URcap TpebyeTca ynpaBneHne nHtepgencom
BXOZ0B U BbIXOA0B MHCTpYMeHTa. BbibepuTe B cnncke URcap, 4Tobbl
NnpeaocTaBUTb ynpaBneHne MHTepgerncom BXOAOB M BbIXOLOB MHCTPYMEHTA.

25.10. AHanoroBble BXoAbl NUHCTPYMEHTA

25.10.1. MHTepdenc cBA3N NHCTPYMEHTA

NHTepdeiic ceasu nHctpymenTta (MCU) obecneunBaeT cBaA3b poboTa C yCTaHOBEHHbIM
WHCTPYMEHTOM Yepe3 aHanoroBblvi BXOA4, MHCTPYMeHTa poboTa. 3To uckntovaeT HeobxoaMMOCTb
MCMNONb30BaHNS BHELLHEN MPOBOAKM.

Mpun BKNOYEHUN NHTEpPdENCa CBA3M MHCTPYMEHTA BCE aHaNoroBble BXOAbl MHCTPYMEHTA
CTaHOBATCS HEQOCTYMNHbLIMM.

25.10.2. HacTtpouka nHtepdgenca csasmn nHctpymeHTta (MCK)

1. Haxmwute BKnapgky «YcraHoBka» u B pasgene «Obwume» HaxmuTe Bxoab! u BbIXOAbI
MHCTPYMEHTA.

2. YT106bl n3MeHnTb HacTponku LITU, Boibepute MHTEepdenc ceasu.
Mpu BkntoyeHnn ICY aHanoroBbIn BXOA, MUHCTPYMEHTa CTaHOBUTCH HEAOCTYNHLIM Ans
HaCTpOWKM BXOAa/BbIXOAa YCTAaHOBKM U He 0TobpaxaeTcs B cnucke BXog0B. AHaNorosbIn
BXOJ, MUHCTPYMEHTa TakXe HeloCTyNeH ANA NporpamMm, a Takxke napameTpbl 1 BbipaXeHus
«OxunpaHusa».

3. B packpbiBatoLieMcsi MeHI0 B «IHTepdeice CBA3M» BbIGEPUTE HYXHbIE 3HAYEHUSI.
IMo6ble M3MeHeHUs1 B 3HAYEHMAX MTHOBEHHO OTNPaBSOTCA K MHCTPYMeEHTY. Ecnu kakue-
NMB0 3HaYEHUSs YCTAHOBKM OTIIMYAIOTCH OT TEX, KOTOPbI€ MHCTPYMEHT UCMONb3YyeT, Ha
3KpaHe oTobpaxaeTcs npeaynpexaeHme.

25.11. Pexxunm umndgpoBoro Bbixoga

NHTepdenc cBA3M MHCTPYMEHTA MNO3BONAET BbIMOSHUTL HE3aBUCUMYIO HACTPOMKY ABYX LMGPOBLIX
BbIx040B. B PolyScope kKaxablit KOHTaKT MMEET pacKpbiBaloLLEECS MEHIO, B KOTOPOM MOXHO
HaACTpPOUTb peXum Bbixoaa. [JoCcTynHbl crieaytolme napameTpbl:

* MNoTpebutenb ToKa: NO3BONSAET HACTPOUTbL KOHTAKT B KOHpurypauum NPN unu BTekaroLero
ToKa. Korga BbIXxof, OTKINIOYEH, KOHTaKT MO3BOMAET TOKY NepexoamTb K 3a3eMeHunto. 1o
MOXHO MCNosb30BaTh BMecTe ¢ KOHTakToM MNTAHUE, 4Tobbl co3aaThb NOMHbIA KOHTYP. CM.
rmaBy NSTb PyKOBOACTBA N0 yCTaHOBKe 060pyA0BaHMS.
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* CTOYHUK TOKa: NO3BOMSET HACTPanBaTb KOHTaKT B KOH(urypauum PNP unu BeiTekatoLero
ToKa. Korga Bbixof, 3aieMCTBOBaH, KOHTAKT obecneunBaeT MICTOYHUKOM NOSIOXUTENbHOMO
HanpsaXxeHus (HacTpanBaeTcs Ha BKknagke «Bxoa-Bbixoabl»). 3T0O MOXHO MCMNOfb30BaTh
BMecTe ¢ KoHTakToM 3A3EM, utobbl CO3a4aTb NOMHBIN KOHTYP.

* [ByXTaKTHbIVA: NO3BOMAET HACTPOUTbL KOHTAKT B ByXTakTHON cxeme. Koraa BbiXoA
3a[eNCTBOBaH, KOHTAKT obecneynBaeT NICTOYHNKOM NOSIOXUTENBHOIO HaNPAXeHNs
(HacTpauBaeTcs Ha Bknagke «Bxoa-Bbixofpl»). 3TO MOXHO UCMONb30BaTb BMECTE C
KoHTakToM 3A3EM., yTobbl CO30aTb NOSHbLIN KOHTYP. Korga BbIXxoA, OTKYEH, KOHTaKT
NO3BONAET TOKY NepexoanTb K 3a3eMIIeHNIO.

N3meHeHus BCcTynatoT B cuny nocrne Boibopa HOBOM KOHUrypaLmum Beixoga. iameHeHus
NPUMEHSAOTCA B 3arpyXXeHHOW yCTaHOBKe, YTOObI COOTBETCTBOBATbL HOBON KOHAUrypaLuu.
Y6eamBLUMCB, YTO BbIXOAbl MHCTPYMEHTa paboTaloT Hagfexalmm obpa3omM, COXpaHUTe yCTaHOBKY,
4TOObI HE NOTEPATb UBMEHEHUSA.

25.11.1. NMnTaHne Ha oBa KOHTaAKTa

3]'IeKTp0I'IVITaHMe Ha ABa KOHTaKTa UCMOJ1b3yeTCA B Ka4eCTBE NCTOYHUKA NMUTaHUA MHCTPYMEHTAa.
I'Ipvl BKJTIO4YEHHOM 3J1EKTPONMUTAHNN Ha ABa KOHTAKTa OTKHO4YalTCA LI,VIq)pOBbIe BbIXOAbl
MHCTPYMEeHTa No yMOJ14aHUIO.

25.12. NnaBHbIN Nepexon Mexay pexnmamu
6e30nacHOCTH

Mpu nepeknyeHnn mexay pexummamm 6e3onacHoCcTy BO BpeMsi cobbiTuii (BXOAHbIE A@HHbIE
OrpaHNYEHHOro pexnma, orpaHNYEHHbIN PEXUM, NNIOCKOCTM cpabaTbiBaHWA, NpefoXpaHUTEsbHbIE
OCTaHOBbI, TPEXMO3ULMOHHOE YCTPONCTBO BKITKOYEHUS), MaHUNYyNsTop poboTa cTapaeTca
ucnone3osaTtb 0,4 ¢ anAa co3gaHnsa «nnaBHOro» nepexoaa. lNoseneHune CyLecTBYOLLErO
NPUMEHEHNST HE N3MEHEHO, YTO COOTBETCTBYET «XXECTKOM» HacTponke. HoBble hainbl yCTaHOBKM
MO YMOJSIHaHUIO UMEIOT «MS1aBHYO» HACTPOMKY.

25.12.1. PerynnpoBKa HaCTpO€EK YCKOpEeHUs/3amMenneHms

1. B BepxHeM KOMOHTUTYNE HaXMuTe NyHKT YCTaHOoBKa.
2. B 6okoBom MeHto cneBa B pa3pene Obuiee BbibepuTe NnaBHbIN nepexoa,.

3. [nsa 6onee BbICOKOro 3Ha4e€HUA YCKOpeHUs (3ameanieHns) BbioepuTe XeCTKUI PEXUM.
[na 6onee nnaBHOro (CTaHAapTHOro) nepexoaa BolbepuTe NaBHbIA peXnMm.
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25.13. HayanbHoe

— . J— s
N ObLiee B ncxogHoe PoGoT

uTi
| PefaKkTWpoBaTs NonoXeHne |

MNoneswan

Harpyska

Kpennehue | MepemecTuTe cio ga |

HacTpoiika
BB0Aa-BLIB0AR |

E Hynesoe nonoxxkeHune |
ey J=_=N

MHCTPYMEHTa

TepemeHHbie

Sanyck I':|
MNnaeHell Nnepexon
B ucxonHoe
Mono>xeHne co4neHeHna
: 3

OTcnexvBaHne
KOHBElepa

OcHoBaHWe 80,00°
3aBUHYMBaHNE

Mnevo -30,00° &

> Fieldbus 3anscThe 2 50,00°

3ansacTee 3 0,00°

° 0 O ':LﬂM‘-,""IﬂLLl-‘\F!.

CkopocTe 100%

HayanbHoe — 370 nonb3oBaTenbCKoe NofIoXeHne, B KOTOpoe BO3BPaLLaeTCsa MaHUMynaTop
poboTa. 3agaHHOe HayanbHOe MOI0XEHNE MOXHO MCNOMb30BaTb NPU CO3AAaHNMN NPOrPaMmMmbl
po6oTa. [Mpu NOMOLLM NCXOAHOr0 NOSIOXEHNA MOXHO onpeaenuTb 6e3onacHoe HavanbHoe
nonoxexwue. (Cm. 22.18. Be3zonacHoe HayansHoe nonoxexve Ha ctpanuue 159.) KHonku rmaBHOro
3KpaHa No3BonAT AenaTb cnegyollee:

¢ PeﬂaKTVIpOBaTb no3numio no3BonAaeT UAMeHNTb Ha4varibHOe NoJ1oXeHne.

* [MepemecTuTb clofa nepemelLaeT MaHUNynATop poboTa B 3aaaHHOE HavyanbHoe
MoSIoXeHue.

* HyneBoe nonoxeHue Bo3BpaLlaeT MaHUMyNaTop po6oTa B BepTUKaNbHOE NOSIoXeHNE.

25.13.1. OnpeneneHne HayanbLHOro rNoJsI0XeHns

1. B BepxHeM KONMOHTUTYNE HaXMuTe NyHKT YCTaHOBKa.

2. B pa3pene O6wpume Bbibepute nyHKT HayanbHoe.

3. HaxmuTe kHOMKy 3aaaTb NosfloXeHue.

4. O6yunTte poboTa, NCNonb3yst BO3MOXHOCTM CBOGOAHOIO NpuUBOAA U KHOMKU

nepeMeLLeHus.

25.14. HacTtpounka oTcrnexmBaHus KOHBeENepa

HacTpoika oTcrnexusaHnsa KoHBenepa no3BoNifgeT HaCTPOUTb ABUXEHME MAaKCUMYM ABYX
OTAENbHbIX KOHBENEPOB. HacTponka oTCnexmnsaHua KoHBenepa npegocrasndeT napaMmeTpbl Ans
KOH(purypmpoBaHusi poboTta Ha paboTy ¢ KogoBbIMU faTynkamm abCcontoTHOro NONOXEHNUs Unn
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npupaLLeHns (MHKpeMEHTAarsbHbIE), @ TaKXe JIMHENHLIMU UIN KOSbLEBbIMW KOHBENEpaMN.

25.14.1. OnpepeneHne KoHBenepa

1. B BepxHeM KONOHTUTYSIe HAXMUTE MYHKT «YCTaHOBKa».
2. B pa3pene «Obwue» Bbibepute OTCNEXmnBaHue KOHBenepa.

3. B pasgene «HacTtpoiika oTcnexmvBaHnsi KOHBenepa» B packpbiBaloLEMCS CNUCKE Bbibepute
KoHnBeitep 1 nnn KoHselep 2.
OpgHoBpeMEHHO onpenenaTb MOXHO TOJIbKO OAMH KOHBEWED.

4. Bblbepute Bkniountb OTCNeXuBaHme KOHBenepa.

5. Hactpownte napameTpbl KOHBerepa (pasgen 25.14.2. [NapameTpbl KOHBENEPA HUXE) U
napameTpbl oTcrnexmuBaHusa (pasgen 25.14.3. NMapameTpbl OTCNeXnBaHna HUXe).

25.14.2. NapameTpbl KOHBEWEpPA

UHKpemeHTarsbHble
KOAOBbIE AAaTYMKN MOXHO NOAKNOYATh K LndposbiMm Bxogam oT 8 oo 11. [lekoguposaHue
uncpoBbIx curHanos BeinonHAeTca Ha 40 kM. C nomMoLLbo KBaapaTypHOro KOA0BOro AaTynka
(Tpebytowero AByx BXOO0B) pO6OT MOXET OnpeaenuTb CKOPOCTb U HanpasfeHe KoHBenepa.
Ecnn HanpaBneHue KOHBeNepa 0CTAaeTCA HEU3MEHHBLIM, TO MOXHO MCMNONb30BaTb OANHOYHbIN
BXOZ, Ana oOHapyXeHUsi BO3pacTaroLyero, crnaaaroLLyero Unn Bo3pacTaroLero 1 cnagaroLyero
dpoHTa, KOTOPbIN ONpeaensieT CKOPOCTb KOHBeNepa.

AbcornoTHbIE
AAaTUYMKM MOXHO NOAKNIo4YMTbL Yepes curHan MODBUS. [1ns atoro Tpebyetcsa
npepBaputensHas KoHdurypauusa umdcposoro pernctpa soixogos MODBUS (cm.
pa3sgen 25.19. Hactpowka BBoga-BbiBoga knmeHta MODBUS Ha cTpaHuue 260).

25.14.3. NapameTpbl oTCNexmnBaHuns

JInHeviHble KOHBeepbI
Mpw BbIGOPE NMHENHOrO KOHBEVEpa A onpeaeneHns HanpaBneHns ero ABUXEHUs!
Heo6xoauMO B YacTh ycTaHOBKN O6BEeKTbl HACTPOUTL OOBEKT «INMHMAY. TOYHOCTb
onpeaensieTcs nocpeAcTBOM NOMeELLEHUA 06beKkTa «JIMHMAY NapannesibHo HanpaBneHNuto
KOHBeWepa ¢ 60MbLLIMM PacCTOSHUEM MeXAY ABYMS TOUYKaMW, KOTOPbIE ONpeaensitoT 06 bekT.
Mpu 06yyeHnn poboTa ABUXEHUIO MEXAY ABYX TOYEK BbINOSHANTE HACTPOWKY JIMHENHOMO
06bekTa, NOMECTUB MHCTPYMEHT BMJIOTHYIO K CTOPOHE KOHBeWepa. Ecnun HanpaBneHnne
NHenHoro o6bekTa 06paTHO HaNpaBNEeHUO ABUXEHUS KOHBENepa, MCMNoNb3yNTe KHOMKY
O6paTtHoe HanpaBneHue. MNMone TakToB Ha MeTp 0TO6paxaeT KOIMYECTBO TAaKTOB, KOTOpbIE
KOZOBbIV AaTUYNK reHepupyeT BO BPEMS NepeMeLLEHNS KOHBeepa Ha OAnH MeTp.

KonbueBbie KOHBeviepb!
[ns oTcnexmBaHns KonbLEBbIX KOHBENEPOB HEOOXOAMMO ONPeaENNTb LLEHTPaNbHYI TOUKY
KOHBenepa.
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1. OnpepenuTe ueHTpanbHyto TouKy B YacTn O6beKTbl ycTaHOBKKU. 3Ha4YeHne TakKToB Ha
060pOT JOMXHO 6bITb KONMYECTBOM TAKTOB, KOTOPbIE KOZOBbI AATUMK FEHEpPUPYET,
Korga KoHBenep genaeT oOfuH MosHbI 060poT.

2. YTtobbl OpMEeHTaLus MHCTPYMEHTa NOBTOPsNa MOBOPOT KOHBeWepa, BblbepuTe hraxok
MoBopaunBaTb MHCTPYMEHT BMECTE C KOHBENEPOM.

25.15. HacTponka 3aBMHYNBaAHUA

HacTpolika 3aBMHYMBaHUSA NpefoCTaBnAeT NnapameTphbl 4s HACTPOMKK poboTa ans paboTbl ¢
NPOMBbILLNIEHHbIM LLYPYNOBEPTOM UM FAaNKOBEPTOM. Bbl MOXeTe HaCTPOUTL NOSIoXeHne
LIypynoBepTa OTHOCUTENbHO dnaHLa Af1si NOACOeAUHEHUS UHCTPYMEHTA M 3N1EKTPUYECKOTO
nHTepdenca poboTa.

v ObLiee 3aBvHYMBaHKE

um

HacTpoitka 3aBUHYMBaHUA
MonesHan

1 Ha ctpaHiue UTW MoxHo HacTpouTs LT Ha ocTpre 0TBepTKW/roNoBKe BIHTE 1
[ 3a4aTb HEOG)(O,ElVIMOE HanpasneHne ,J:lﬂﬂ MPaBIbHOr 0 MoOHWMaHINS 11 HaCTpOVIKM
Kpennerne OpVeHTauvn ceepariTecs C rpadokaMi B MPaBoR HacTk CTRaHNLE!

HacTpoiika BuibepnTe v

BBOAA-BEIBOAZ

|
)

Beogfesizoa
WHCTRYMEHTa
CurHane!

(fPERTET BEofa/BeIBOLA Bxon Buixon
3amyck HTepdhenc oK Brifop nporpammer 1 3anyck
MnaeHsIf nepexon Bce A ‘ ‘Bb\()epwe - | ‘Bblﬁepwe v ‘ ‘Bb\ﬁepme v
e He OK Bei6op nporparmel 2 2;@5?::::$W Beifope
S;—:::;;v;awe ‘Bb\ﬁepm're - | ‘leﬁepwre v ‘ 1.0 c
3aBUHYMBaHNE [oToBo Beifop nporpammel 3

‘Bb\()epwe - | ‘Bblﬁepwe A ‘

Belbop nporpamMmel 4

O Hopmanununi I ° 0 o Cumynaums .
CkopocTe 100%

25.15.1. HacTponku oTBeEpPTKHU

1. B BepxHeM KONMOHTUTYNE HaXMuTe NyHKT YCTaHOBKa.

2. B pas3pgene «Obuwee» BbibepuTe 3aBMHUMBaHKE Unu cos3gante cobcTeeHHyo LITU ans
3aBuMHYMBaHMSA, Haxas LUTU B Tom Xe pasgene.

3. B napametpax Bxopa v Bbixoa HacTpoinTe BXOAbl U BbIXOAbI A4S WypynoBepTa. YTobbl
OTMNbTPOBaTbL TUMN BXOO0B U BbIXOA0B, MOKa3aHHbIX B NapameTpax «Bxoa» n «Bbixoay,
MOXHO ncnosnb3oBaTb cnucok UHTepdenc.

4. Bbibepute BX0A/BbIXOA A1 3aBUHYMBAIOLLETO AEUCTBMA B pa3aene 3anyck.

PykoBopacTBo nonb3oBaterns 247 UR10e

AsTopckoe npaeo ©2009-2022 - Universal Robots A/S. Bce npaBa 3auLLeHbI.



ABTopckoe npaeo ©2009-2022 - Universal Robots A/S. Bce npaBa 3alumiLeHbl.

UNIVERSAL ROBOTS 25. Bknagka «YCcTaHOBKay

B nio6om cnucke Bbibopa NnporpamMmbl Ans BbixoAa B napameTpe «Bbixoa» MOXHO BbIOpaThb
LLeSNIOYMCNEHHbIN BbIXOA, YTOObI B none Bbibopa nporpaMmmbl (CM. 24.12.8. 3aBuH4YMBaHME Ha
cTpaHuue 216) MOXHO 6bI10 BBECTM YMCHIO.

25.15.2. HacTtpouka nonoxeHuns wypynosepTa

1.

B packpbiBatoLiemcsa MeHio pa3gena HacTtpoiika 3aBUHYMBaHUA MOXHO BblIOpaTh paHee
HacTpoeHHyto UTU (cm. 25.2. KoHdpurypaums LITU Ha cTpaHuue 229) rae «lNonoxeHne» un
«OpueHTaumsa» 3agaHbl criegyowmm obpasom:

* Hactpoliite «[onoxeHne» B Ka4eCcTBe TOUKM HAKOHEYHMKA LIYpynoBepTa,
KOHTaKTUPYIOLLLEN C BUHTOM.

* Hactpoiite «OpneHTauumo» Tak, YToGbl HanpaBneHne NonoXxuTensHon ocu Z 6bIno
BblpaBHEHO OTHOCUTESIbHO AJINHbI 3aKPYYMBaEMbIX BUHTOB.

KoopanHatbl no ocam X, Y u Z sbibpaHHon LT moxHo otobpa3nTb, 4Tobbl ybeauTbes, 4To
OHMW COOTBETCTBYOT HAKOHEYHUKY UITM FONOBKE MHCTPYMEHTA.

Y3en nporpamMmmbl 3aBMHYMBaHUA (CM. 24.12.8. 3aBnHYMBaHne Ha cTpaHuLe 216)
MCNoNb3yeT HanpaBneHne NonoxmTenbHom ocn Z BoibpaHHom LITU, 4Tobbl cnepgoBath 3a
BUHTOM W pacCunTbiBaTb PACCTOAHNS.

TunoBble 3HaYeHUs opueHTauun (yKkasaHHble B «BekTop BpalleHusi» [pag)]) nokasaHbl B Tabnuue

HUXe.
OpvieHTauns
Ocu 3aBUHUMBaHNA napannenubHo NS > « RX: 1.5708 rad
HanpasneHunto oTpuLaTernbHom ocun Y pnaHua HP
poboTa Ana NoAcoeANHEHNA NHCTPYMEHTa NG00 e
* RZ:0.0000 rad
OpveHTtauns
Ocu 3aBUHYMBaHUA NapannenbHo | ) « RX:-1.5708 rad

HanpaBSfieHUIO NONOXUTENbHON ocn Y bnaHua b4

po6oTa Ansa NoAcoeaAnHEeHUs UHCTPYMEHTa

* RY:0.0000 rad
* RZ:0.0000 rad

OpvieHTauns

Ocwu 3aBNHYMBaAHMUSA napannesnbHO ° * RX: 0.0000 rad

&~ A
HanpaBJ1IeHUIO NOJIOXKNTEJIbHON OCU X CbJ'IaHLI,a \L
po60Ta ana nogcoeaAnMHeHNA MHCTPyMEeHTa

* RY:1.5708 rad
* RZ:0.0000 rad

p OpueHTauusa
Ocun 3aBMHYMBaHNA napannenubHo s « RX: 0.0000 rad
HanpaBfeHuto oTpuuaTensHon ocu X pnaHua hd
iy * RY:-1.5708 rad
po6oTa ona nogcoeAMHEHNA UHCTPYMEHTA
* RZ:0.0000 rad
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OpvieHTauns
Ocwu 3aBNHYMBaAHMUSA napannenlv:Ho i (r-l * RX: 0.0000 rad
HanpaBneHUIo NONOXUTENbHON ocn Z donaHua J
poboTa ona NoaAcoeAVHEHNS MHCTPYMEHTa RY: 0.0000 rad
* RZ:0.0000 rad

OpueHTauusa
Ocu 3aBNHYMBaAHUA napannenwbHo - * RX:3.1416 rad
HanpaBfeHuto oTpuuaTenbHon ocu Z donaHua |
l\ * RY:0.0000 rad
poboTta ona nogcoeaMHEHNA UHCTPYMEHTA o

* RZ:0.0000 rad

25.15.3. HacTtpouka nHtepdenca wypynosepTa

1. YT06bl NI3MEHUTL OTOBpPaxXeHne B 3aBUCUMOCTUN OT TMNa CUrHana, UCnosb3ynte
packpbiBatoLeecs MeHio MHTepdenc B BepxHen YacTu aKpaHa.

2. B napameTpe Bxopg, HacTpoiiTe curHanbl, KoTopble poboT nonyyaeT oT LWypyrnoBepTa:

* OK: BbICOKWUIA CUrHan Npu yCnewHoM OKOHYaHUM 3aBUHYMBAHNSA; €CNU He BbIGpaHo, To
3TO YCNoBMWE He AOCTYMNHO B y35ie NporpaMmbl 3aBUHYMBAHUS

* NOK: BbICOKMI1 CUrHanN Npy OKOHYaHUN 3aBUHYNBAHMS C OLLIMOKaMU; ecnu He BblGpaHo,
TO 3TO YCINOBUE He AOCTYMHO B y351e NporpaMMbl 3aBUHYMBAHUSA

* [OTOBO: BbICOKMI CUrHar, KOra LypynoBepT roToB K 3aMnycKy; ecnu He BbibpaHo, To
3TO yCnoBue He NpoBepseTcs

3. B napameTtpe Bbixop HacTpoiTe curHarnbl, KOTopble po6oT OTNPaBSAET LWYypynoBepTy:

* 3anyck: 3anyck npoLecca 3aBMHYMBaHNSA U OTBUHYMBAHUSA BUHTA B 3aBUCUMOCTU OT
NMPOBOAKMW.

* BbI6op Nporpammbl: 0AHO LIENOe YMCIO UMK A0 YETbIPEX ABONYHBIX CUTHANOB, MOXHO
BblOpaTb AJ11 aKTMBALMMW Pa3nUYHON KOHpUrypauum 3aBMHYMBaHUSA, XPaHSLLLENCS B
namaTy WypynosepTa

* 3apepxka Bbibopa NnporpaMmbl: BpeMsi 0XuaaHus nocrie CMeHbl NporpaMmbl
LypynoBepTa, YTobbl y6eauTbcsl, YTO OHa aKTMBHA

25.16. be3onacHoCTb

Cwm. rnaBy 22. KoHpurypaums 6e3onacHoCTy Ha cTpaHuue 141.
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25.17. O0beKTbI

) BesonacHocTs s SHEECHIT
@ VHcTpymeHT

OcHoBaHue

« Touka
[+
/ Navan
@ MnockocTe
> Fieldbus
[ ]

° 0 O ':Lﬂlwy"lﬂul-‘\ﬂ.

CkopocTe 100%

O6beKT npeacrasnaeT coboi npeaMeT, KOTOPOMY 3a[aeTCA MO3ULMSA B LIECTUMEPHOM
NpocTpaHcTBe (MOSIOXEHNE Y OPUEHTALIMA) OTHOCUTENbHO OCHOBaHMA poboTa. OGbEKTY MOXHO
NMPUCBOUTb Ha3BaHWe A8 AanbHENLLIero Cnonb30BaHus.

HekoTopble BcnomoraTernbHble YacTy NporpamMmmbl po6oTa coaepXaT ABUXEHUS, KOTopble
BbIMOJSIHAOTCA OTHOCUTESIbHO KOHKPETHBLIX 06bEeKTOB MOMKUMO OCHOBaHMSA MaHuNynstopa poboTa.
ATMK o6beKTaMU MOTyT BbITb CTOSbI, APYre MallvHbl, 06pabaTbiBaeMble AeTanu,
BMAEOCUCTEMbI, 3ar0TOBKM UM FPaHULLbl BOKPYT MaHunynsitopa poboTa.

Y po6oTa ecTb ABa npeaonpeaeneHHbIXx 06bekTa (MepeyncrneHbl HUXE), NonoXeHne KOTopbIX
onpeaensieTcs KoHUrypaumen MaHunynsaTopa:

* O6bekT «OcHOBaHME» OMNpeaensieTcs C NOMOLLbI HayanbHON TOYKK B LLEHTPE OCHOBAHUS
poboTa (CM. pucyHok 24.1).

* O6beKT «VIHCTPYMEHT» onpeaenseTcs C NOMOLLBI0 Ha4YanbHOW TOUYKN B LIEHTPE TeKyLLewn
LTW (c™m. pucyHok 24.2).
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24.2: [Oeranb NHctpymeHT (LUTU)

[na onpepeneHns nonoxeHns o6bekTa NCnonb3ynte 06bEeKTbl « Touka», «[TuHUA» 1 (Mnu)
«lnockocTb».

3TN 06BEKTBLI PACMONOXEHbI COracHO METOAY, KOTOPbIN UCMONb3YeT TekyLee nonoxexue LITU B
pabouen obnactu. To ecTb, NONb30BaTENN MOTYT 3a4aBaTb METOAOM 00Yy4YeHNs1 pacrnosioxeHne
JeTanen, ncnonb3ys pexum cBo604HOro NpuBoAA, U C MOMOLLbIO «NOATANKUBaHUS»
nepemecTutb poboTa B HE06X0ANMOE NONOXEHME.

Bbi6op Tna o6bekTa 3aBUCUT OT THNa UCMONb3yeMoro obbekTa u TpeboBaHMmn To4HoCTH. Mo
BO3MOXHOCTU UCMONb3YyiTe 06BbEeKTbI «JTMHUSI» 1 «[TNOCKOCTb», MOCKONbKY OHYM OCHOBAHbI Ha
6onbLueM ymcne BXOAHbIX To4eK. bonbLue BXOAHbIX TOYEK — BbiLLE TOYHOCTb.

Hanpumep, ana 6onee To4HOro onpeaeneHns HanpaeieHUsa IMHENHOrO KOHBENepa MOXHO
onpefenuTb ABe TOYKM 06BbEKTA «ITMHUS» HA MaKCUMarsibHO yaaneHHoOM paccTtosHum. O6bekT
«To4yka» TakxXe MOXHO UCNoNb30BaTh A1 onpeaeneHns NMIMHENHOro KoHBenepa, ogHako
Heobxoaumo HanpasuTb LiTW B HanpaBneHun ABMXeHNsi KOHBeKnepa.
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Vcnonb3oBaHue HECKOSbKMX TOYEK A8 onpeaeneHuns nonoXeHnm cTona o3HavaeT, 4To
OpueHTaLus OCHOBbIBAETCS Ha MOMOXeHUAX, a He Ha opueHTaumu ogHoun LITU. TpyaHee
onpeaennTb opueHTauuio ogHom LITU ¢ BbICOKO TOYHOCTLIO.

MoppobHee 0 pob6aBneHUn 06BHEKTOB CM. B pa3genax Ha TUTYIbHOM CTpaHuLe, Ha cTpaHuue 254 n
25.17.5. O6bekT «lMnockocTb» Ha cTpaHuLe 254.

25.17.1. Ucnonb3oBaHue 00beKTa

Ecnu B ycTaHOBKe onpeaeneH 06bekT, K HeMy MOXHO 06paTUTbCS U3 Nporpammbl poboTa ans
CBA3bIBaHUA ABUXEHUIN poboTa (Hanpumep, komaHa Moved, Movel n MoveP) c o6bekTom (cm.
pa3gen 24.10.1. MNepemelleHune Ha cTpaHuue 174).

OT0 NO3BOMAET OCYLLECTBUTL ObICTPYIO aganTaumio NporpaMmbl poboTa: Hanpumep, NPU HanU4uK
HECKONbKUX pOOOTM3MPOBAHHBIX CTaHLUIA, NpY NepeMeLLeHnn 06 beKTa BO BPEMS BbINOSTHEHNS
nNporpaMmbl UM NPy NOCTOSTHHOM NepeMeLLeHn o6bekTa B npocTpaHcTee. MNpu nameHeHnn
HacTpoek o6 bekTa BCe NEpEMELLEHMSA B NPpOrpamMMe, CBA3aHHbIE C 00 EKTOM, U3MEHSATCA
COOTBETCTBEHHO. [lpyrne npumepsbl cM. B pasgenax 25.17.6. MNpumep: pyyHoe nameHeHne obbekTa
019 HACTPOWKKM NporpamMmbl Ha cTpaHuue 255 n 25.17.7. Npumep: aMHamuyeckoe 06HOBIEHME
nonoxenns obbekrta Ha cTpaHuLe 256. Ecnm 06bekT BbibpaH B Ka4eCcTBE NCXOQHOM0, KHOMKK
«MepemeLleHne NHCTPyMEHTa» Ansi nepemeLLeHns 1 BpalleHns 6yayT pabotaTb B BbIopaHHOM
npocTpaHcTBe 06bekTa (M. 26.3. NonoxeHne NHCTpymMmeHTa Ha cTpaHuue 273 n 26.1.
[NepemelleHne NHCTpyMeHTa Ha cTpaHuue 271), cunTbiBast koopanHatel LITA. Hanpumep, ecnu
CTON OnpeferneH B KayecTBe 06beKTa U BbiIbpaH B Ka4eCcTBe MCXOAHOro BO BKNaake
«lMepemeLueHuney, To CTpenKku nepemelleHuns (BBEpx/BHM3, BNEBO/BNPABO, Biepea/Ha3an)
nepemecTat poboTa B JaHHOM HanpaBneHMn OTHOCUMTENbHO cTona. Kpome Toro, koopanHatb LTI
OyayT B pamKax cTtona.

* B nepeBe getanen Bbl MOXeTe NepeMMeHoBaThb TOUKY, JIMHUIO UMK NIIOCKOCTb, HaXaB Ha
KHOMKY C KapaHAaLLOM.

* B pepeBe petanei Bbl MOXeTE yoanuTb TOUKY, JIMHUIO U MITOCKOCTb, HaXaB Ha KHOMKY
«Ypanntby.

25.17.2. icnonb3oBaHue KHOMNKK «llepemMecTtuTb coga»

KHonka MNepemMecTuTb clofa no3BonseT NepemMecTuTb MaHUnynaTop po6oTa B HanpasneHun
BblGpaHHOro o6bekTa. B KoHUe nepemelleHms cuctemMbl koopauHat getanu u LUT cosnaayT.

MepemecTuTb clopa He paboTaeT, ecnn MaHUNyNsATop poboTa He MOXET AOCTMYbL O6BbEKTA.

25.17.3. O6beKkT « Touka»

Touyka onpeaensieT rpaHuLLbl 6e30MacHOCTU UK rNobanbHY UCXOAHY KOHUrypaLuuo
MaHunynsTopa po6oTa. MNonoxeHne TOUKKN onpeaensaeTcsa Kak nonoxeHue n opmeHtaumsa LITU.

UR10e 252 PykoBoacTBO nonb3oBaTtens



R
25. Bknagka «YcTaHoBKa» UNIVERSAL ROBOTS

[o6aBuUTb TOYKY

1. B pasgene «YcTaHOBKa» HaXmute nyHKT O6beKTbl.

2. B pa3zpene «O6bekT» BbibepuTe NyHKT TouKa.

Bunannn T—

) O6bLee Detann T 1 ——
@ VHcTpymeHT
» Touka D
+
/ Nana
@ MnockocTs
> Fieldbus
| ]

NameHuTE || MepeMecTuTE cio Aa || Hay4uTe aTo To4Ke |

O Hopmansnunii b ° 0 O erﬂynﬂuvﬂﬂ.
CkopocTe 100%

25.17.4. O0beKT «JIMHna»

InHnA onpepensaeT TpaeKTopuo ABMXEHUA poboTa (Hanpyumep, Npu MCNosIb30BaHUN OyHKLUMN
OoTCnexXmnBaHuAa KoHBerepa). JTuHua onpeaensieTcs Kak oCb Mexay ABYyMS 06bekTamu-toukamm p 1
N p2, Kak Noka3aHo Ha pUcyHke 24.3.

Jo6aBneHve nUHUM

1. B paspene «YctaHoBKa» Haxmute NyHKT OO beKThbI.

2. B pa3gene «O6bekT» BblbepuTe NyHKT JIMHUA.

24.3: Definition of the line feature
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Ha pucyHke 24.3 ocb, nayuias oT NepBoi TOYKN KO BTOPOW To4Ke, obpa3yeT ocb Y B CUCTEME
koopauHat nuHun. Ocbk Z onpeaenseTca npoekunen ocn Z Toukn p 1 Ha NNOCKOCTb,
nepneHguKynapHyo MMHUK. NonoxeHne cucTemMbl KOOpAUHAT NMMHUM COBNAAAET C NOSIOXEHNEM
TOuKn p1.

Te 2 | Neper /8 HypHan ) -
) O6bLee Detann ]'l ——
) BesonacHocTs == OcHopaHe

@ VHcTpymeHT

. Towka * Touka_l
« Touka 2 =+
/ Nawa
& MnockocTs
> Fieldbus
A
| ]
: =]

CkopocTs 100%

25.17.5. O6beKT «[MnockocTb»

IMnockocTtb y,u,06Ha, eciin Tpe6yeTcs=| CnuctemMa KoopaunHart C BbICOKOW CTEMEHbBI TOYHOCTH,
HanpuMep, npu pa60Te C BuageocmcreMamMmm nnum npu BbinosiIHeHUn OBUXEHUI OTHOCUTENbHO CToNa.

[lob6aBneHune nNiockocTu

1. B paspgene «YcTaHoBKa» HaxmuTe nyHKT OO beKTbl.

2. B pazpene «O6bekT» BblbepuTe NyHKT MNOCKOCTb.

HaCTPOMKa NMJIOCKOCTH
lMocne HaxaTnsa KHOMNKKW Ans co34aHnsa HOBOW NIOCKOCTM Ha 3KpaHe NoABUTCA OKHO, KOTOpoe
MOMOXeT co34aTb NIOCKOCTb.

1. Bblbepute HayanbHyO TOUKY.

2. MNepemecTuTte poboTa, 4TO6bI 3aAaTh HaMpaBneHne NONoOXUTENbHOM 0cn X NIIOCKOCTH.

3. I'IepemeCTMTe po60Ta, 4yTOObLI 334aTb HanpaslieHne NoNoXUTENBHON 0CK Y NNOCKOCTH.

lMnockocTb onpeaensieTca NpaBuIoOM NpaBov PyKK, TO ECTb OCb Z ABNAETCA BEKTOPHbIM
npounseegeHnem ocein X n'Y, Kak nokasaHo HUXe.
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NMPUMEYAHUE

Bbl MOXeTe NOBTOPHO HACTPOUTL MITIOCKOCTb B MPOTUBOMOSIOXHOM HanpaBieHnm
ocu X, ecnv Bbl XOTUTE, YTOOLI 06bIYHOE MONOXEHME NOCKOCTU HAXOANUOCH B
obpaTHOM HanpaBneHuu.

YT0o0bl U3MEHUTL CyLLEeCTBYHOLLYH MJTOCKOCTb, Bbl6€pI/ITe NJTOCKOCTb N HAXXMUTE KHOMKY
«I3MeHNTb NNOCKOCTbY. 3aTeM BbINOMHNUTE HaCTpOVIKy HOBOMW MNJSIOCKOCTU B TOM X€ OKHe.

25.17.6. NMpumep: py4Hoe nameHeHne obbekTa ang HaCcTponKun
nporpamMmmbi

PaccmoTtpum cnyyan, rae HeCKonbKo YacTen nporpaMmmbl poboTa cBsizaHbl Co cTonom. Ha
pUCyHKe 24.4 nokasaHo nepemMeLLeHne U3 KOHTPOSIbHOM TOYKN wpl B TOUKY wp4.

Robot Program

Moved
S1

MoveL # Feature: Pl var
wpl
wp2
wp3
wp4
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®
wpl
-
wpd

@
wp2

p
wp3

B,

lNpoctas nporpamma c Y4eTbIpbMSsI KOHTPOSIbHbIMU TOYKaMU M0 OTHOLLEHUIO K M710CKOCTU
hyHKLMM O6HOBISIETCS BPYYHYIO NMOCPELACTBOM U3MEHEHUS (DYHKLUMMN

[na npumeHeHnst TpebyeTcsi NTOBTOPHOE UCMOSIb30BaHMe NPOrpaMmbl NPy HECKOSbKMX YCTAHOBOK
po6oTa, ecnv NonoXeHNe cTona UMeeT He3HaYMTeNbHbIe OTNMYKA. [epemeLleHne OTHOCUTENBHO
cTona aBnsieTcs naeHTUYHbIM. Onpenenvs NONoXeHWe cTona B KayecTse obbekta P18
yCTaHOBKe, NporpamMma ¢ NoMolLLbio KoMaHabl MoveL, HacTPOEHHON OTHOCUTENbHO MITOCKOCTMH,
MOXeT ObITb NIErko 3afeicTBoBaHa Ha Apyrux poboTax nocpeAcTBOM NPOCTOro U3MEHEHUS
(haKTNYECKOoro NOIOXeHUsi CToNa B YCTaHOBKE.

[aHHas KoHuenuusi (puMeHnMa KO MHOXECTBY 0ObEKTOB A1 CO3[aHNsi YHUBEPCATbHOM
nporpamMMbl, KOTOpPasi MOXET BbINOMNHATL OAHY U Ty Xe 3agayvy Ha MHOrMX po6oTax, faxe ecnu
YCTaHOBKM UMEIOT pa3Hble NONoXeHUsi B paboyemM NpoCcTpaHCTBe.

25.17.7. Npumep: guHammyeckoe o6HOBMNEHNE NONOXEHUA 0O bEKTA

PaccmoTpurm cxoxui cnyyan ¢ nepemelleHmemM poboTta no onpeaeneHHon TpaekTopun B BEpXHeN
4yacTu cTona Ans BbINOSIHEHMA onpeaeneHHon 3agaun (cMm. 24.5).

s el Y
wp2 Hﬁ wpl

e

RS

B wp3

P1

wpd

Koma+pga Movel ¢ YeTblIpbMA KOHTPOJIbHbIMU TOYKaMW OTHOCUTEJIbHO MJIOCKOCTU AeTalin

Robot Program
Moved
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wpl
y = 0.01
rl0,y,0,0,0,0]
Pl var = pose trans (Pl var, o)

O

Movel # Feature: Pl var
wpl
wp2
wp3
wp4

el b
© W] -
pl

wg; . Py

b . Y
(é. wp3 [

]
wpd -
or Pe o

- _
ey

24.6: lNpumeHeHne cMmelLLeHns K N10CKOCTn AeTanmn

Robot Program

Moved
S1

if (digital input[0]) then
Pl var = P1

else

Pl var = P2
MovelL # Feature: Pl var
wpl

1
wp °
wpd

@
wp2
P v
wp3

24.7: lNepekrntovyeHune c ogHOM NII0OCKOCTU AeTasnu Ha Apyryro
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LBnxeHne oTHocuTenbHO P71 NOBTOPSIETCA HECKOMNBbKO pa3, Kaxabli pa3 co CMeLLeHnem o. B
OaHHOM npumepe 3agaHHoe cMmelleHune coctasnsaeT 10 cm B HanpasneHun Y (CM. pUcyHok 24.6,
cmeweHmna O7un O2). 3To AoCTUraeTcs 3a cyHeT MCMNoNb30BaHNS PYyHKUNIA cueHapueB poseadd()
nnn posetrans() pna ynpasneHns nepemMmeHHon. MoXHO nepekniovaTb Ha ApYryto AeTanb BO BpeMs
BbINOJSIHEHMSA MPOrpaMmbl BMECTO A06aBneHns cMeLLeHns. DTOT Cnyyai nokasaH B NpUMepe Huxe
(cMm. pucyHok 24.7), roe ncxogHoli 06bekT ana komanabl Movel P1_var MOXeT nepeksnoyaTbCa
Mexay AByMms nnockoctamu P1n P2,

25.17.8. U3ameHeHne 00 bekToB

M3meHeHne 06beKTOB — ellle oAuH crnocob fobaBneHms 06 EKTOB B YyCTAHOBKY U (MIK) MU3MEHEHUS
CYLLIECTBYHOLUNX OO HEKTOB.

< amed:>* —
s B e =
default* i h cc
Run » Hew. Open. Save

point 1 .
> Safety A Base —
@) Tool
« Point
]
/" Line
4 Plane
> Fieldbus
[ ]

| Edit || Move here ” Teach this point |

O Normal = 100% ° 0 o S\r‘mtlati-:wn.

KHonka «/I3MeHnTb» No3BONAET pa3MeLlaTb U nepemMeLlatb 06 bEKTbI, He ABUras MaHUNyNsaTop
po60oTa, N03TOMY 06BbEKT MOXET HaxoAUTLCS 3a NpeAenammn AoCAraeMocT MaHUnynsTopa.

N3meHeHue ToOUYKU

N3MeHATb MOXHO onpeaeneHHble n HeonpeaeneHHble TOYKN. MNocne nameHeHus Heonpep,eneHHon
TOYKN OHa CTAaHOBUTCA onpeueneHHoﬁ.
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A

C
e

PoGot HAetane

4

‘OCHOEBHVIQ

MNono»xeHne MHCTPYMEHTa

X 118,43 wm |+ |[—]
¥ -430,42/mm [+ =]
z 157,28/ um | +|[—|

‘BeKTOp BpalLLeHud [rad] -
RX 0,001 pan [+ ][ =]
RY 3,166|pan | +|[ =]
RZ 0,040 pan | + |[—|

Ounp.a........:. E ° 0 O -iung;n:mnq.

CkopocTe 100%

1. B paspgene «YcTaHoBKa» HaxmuTe nyHKT OO beKTbl.
2. B pa3zpene «O6bekTbl» Bbibepute NyHKT Touka n fob6aBbTe TOUKY B 4EPEBO NPOrpamMMbl.

3. Haxmunte N3ameHuTb — OTKPOETCA 3KpPaH, Ha KOTOPOM MOXHO BHECTU NSMEHEHUNA B
nonoXxeHmne n NoBOPOT TOYKMNU.

MN3MeHeHue NuHum
JlnHns B fepeBe nporpaMmmbl NPeACcTaBAsSeTCa ABYMSA TOUKaMM, KaxX Ayt U3 KOTOpbIX HE06xoanmo
onpeaenuTsb.

1. B pa3pgene «YcrtaHoBKa» HaxmuTe nyHKT OO beKTbl.

2. B pa3pene «O6bekT» BbibepuTe NyHKT JIMHUA 1 fobaBbTE NMHUIO B AEPEBO NPOrpamMmbl.

3. TnHuAa cocTonT N3 ABYX TOYEK:

* HaxmuTte Ha ogHY TOYKY IMHUN U UBMEHUTE €€ KOOPAMHATbI, 3aTEM HaXMUTE Ha
APYrylo TOUKY M 3afiaiiTe ee KoopauHaThbl TOXeE.

MN3meHeHne NnocKocTU

1. B paspgene «YcTtaHoBka» HaxmuTe nyHKT OO beKTbl.

2. B pa3pene «O6bekT» BbibepuTe NyHKT MNOCKOCTb 1 f06aBbTE MNIOCKOCTL B AEPEBO
nporpammbl.

3. Haxmute MU3MEHUTb — OTKPOETCS 9KpaH, Ha KOTOPOM MOXHO BHECTU U3MEHEHMS B
MOSIOXEHME 1 MOBOPOT MIOCKOCTU.

PykoBopacTBo nonb3oBaterns 259 UR10e

AsTopckoe npaeo ©2009-2022 - Universal Robots A/S. Bce npaBa 3auLLeHbI.



AeTopckoe npaeso ©2009-2022 - Universal Robots A/S. Bce npaBa 3aLyLieHbl.

R
UNIVERSAL ROBOTS 25. Bknagka «YCcTaHOBKay

25.18. Fieldbus

34ecb MOXHO 3afaTb P CETEBbIX MPOTOKOSIOB NPOMbILLIIEHHOrO KOMMbIOTEPA, UCMOSb3YEeMbIX
[ANA pacnpeeneHHoro ynpasneHus B peXxume peasnibHoro BpeMeHu, KoTopble NpUHMMaeT
PolyScope: MODBUS, Ethernet/IP u PROFINET.

25.19. Hactponka BBoaa-BbiBoga knneHta MODBUS

) O6bLee HacTpork,

) EesonacHocTe

) HAetann
W Fieldbus
MOBEBUS IP-anpec 10.0.0.2| [0 nNocneposarenshsii pesam VYaanuTe Moaynes
PROFINET
Ethernet/IP Twvn Appec Nm=nA 3HadeHune
® s || 1 mobsus: -
Yacrora [fyl] NononuWTeneLHeLIH agpec MODBUS 255|
BpeMs oTeeTa [Mcl: ----, BpeMa oXupanua: 0, Owwubka sanpocos: 0, Avg. resp. fi -
® [Lvbponon exon v 260/ MODBUS_2

Yacrora [Tul NononuutenthsIi agpec MODBUS 255

BpeMs oTeeTa [Mcl: ----, BpeMa oXupanua: 0, Owwubka sanpocos: 0, Avg. resp. fi -

| No6aBUTL HOBLIA CUrHan

v

[ Mokasats AonoHATENEHEIE NapaMeTps! O6HOBUTE CMUCOK
O Hopmansnunii b ° 0 O Crmyaumns .
CkopocTe 100%

Ha aTom 3KpaHe MOXHO HacTpPouTb CUrHarsbl BBOAA-BbiIBOAA KnneHTa (Mactepa) MODBUS.
MoakntoueHmna K cepsepam MODBUS (unu gononHuTenbHbIM YCTPOMCTBAM) Mo 3afaHHbIM |P-
agpecamM MoryT ObITb CO3[aHbl C UCNOSIb30BaHNEM BXOAHbIX/BbIXOAHbLIX CUrHANOB (PerMcTpoBbIX
nnu unppoBsbix). IMa Kaxaoro curHana yHuKanbHoe, YTo N03BOSIAET UCMOSb30BaTh UX B
nporpaMmmax.

25.19.1. O6HOBUTbL

Haxmute aaHHy0 KHOMKY Ana o6HoBneHus scex nogknioveHnin MODBUS. O6HoBneHune
OTKJI04aEeT u cHoBa nogkntovaet Bce moaynu MODBUS. Bca ctatnctuka ounwaeTcs.

25.19.2. Jo6aBuTb Moaynb

HaxmuTe aaHHyo KHOMKy ansa gob6aeneHus Hoeoro moaynsa MODBUS.

25.19.3. Ypanntb mogyrb

Haxmute aaHHy0 KHOMKY, 4To6bl yaanute moayns MODBUS u Bce curHansl, fo6aBneHHble B 3TOT
MoAynb.
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25.19.4. YctaHoBuTb IP-agpec moayns

B naHHom pa3pene otobpaxaeTtca IP-agpec mogyna MODBUS. Haxmute 3Ty KHOMKY, 4TOObI
N3MEHWUTb €ErO.

25.19.5. NocnepoBaTenbHbIM PEXNM

LocTtynHo, Tonbko ecnu BbibpaHo «[Toka3atb 4ONONHUTEbHbIE napaMeTpbi» (cm. 25.19.13.
[Tokazatk A0N0NHUTENbHbLIE NapamMeTpbl Ha cTpaHuLe 263). Bbibop aToro dnaxka BblHyXaaeT
kneHta MODBUS goxpaatbca oTBeTa, Npexae YeM OTrpaBnaTb CreayoLwmi 3anpoc. 310 pexnm
TpebyeTcsa ansa HekoTopbix 6nokoB Fieldbus. BkntoyeHne gaHHOro napameTpa MoXeT NoOMOoYb Npu
HaNUYMN HECKOJTbKMX CUrHAsoB, a YBENMYeHNe 4acToTbl 3aNpOCOB NPUBOAMUT K OTKIIHOUYEHMIO
curHana.

Korga B nocnegoBaTensHOM pexume onpeaensaeTca HECKONbKO CUrHanoB, hakTnyeckas yacrtota
CUrHana Moxert 6bITb HUXe 3anpamnBaemMon. PakTUYECKYH YaCTOTY CUrHana MOXHO MOCMOTPETb
B CTATUCTUKe curHana (cMm. pasgen 25.19.14. [lononHuTerbHble napameTpbl Ha cTpaHuue 263).
Ecnu pakTnyeckas yactota curHana MeHblLUe NOSOBMHbI 3HAYEHUs, BbIGPaHHOIo 13
packpbiBatoLLerocs cnucka Yacrora, MHAMKATOp CUrHana CTaHOBUTCA XeENTbIM.

25.19.6. lo6aBuTb curHan

HaxmuTe aaHHyto KHOMKy Ana o6aBneHns HOBOro cUrHana Kk CooTBETCTBYIOLLEMY MOAYIIO
MODBUS.

25.19.7. Ypanutb curHan

HaxmuTe gaHHyto KHONKy Ang yaaneHna curHana MODBUS u3 cooTBeTCTBYHOLLEro MOAY A
MODBUS.

25.19.8. YcTaHoBUTbL TUM curHana

Bbibepute TMN curHana B packpbiBatoLeMcsi MeH0. [LoCcTynHbI crieytoLme TUnbl.

LingppoBovi Bxoa
Lincdbposon Bxop (KaTyLika) —3TO oagHOOMTOBas BENMYNHA, KOTOPas CYNTbIBAETCS N3 MOAYIA
MODBUS Ha kaTyLuKe, yKa3aHHOM B agpecHOM nosne curHana. Micnonb3lyeTtca Kog dyHKUuK
0x02 (anckKpeTHble cunTbIBatoLLME BXOAbI).

LincppoBoni Bbixos
Lindposoi Bbixo (KaTyLuka) — 3To ogHOOMTOBasA BENMYMHA, KOTOpas MOXET MPUHUMATb
BbICOKOE UNnu HN3Koe 3HayeHune. Ecnv nonb3oBaTtenb He 3a4an 3HayeHne aToro BbIxoda, OHO
6yaet cuntbiBaTbCa M3 Moayna MODBUS. 3T1o o3HavaeT, 4To ncnonb3yetcs Ko pyHKLuum
0x01 (cunTbiBatOWMX KaTyLweK). Ecnv ycTaHoBKa BbIXxoAa OCyLLECTBASETCA NPOrpaMmmMon
poboTa unn HaxaTmeMm KHOMKK 3ajaHUA 3HAYEHUs1 cCUrHana, nocne aToro 6yaet
ncnonb3oBaTbes Kop, pyHKunmn 0x05 (3anuckiBatoLas oqHOBUTKOBAA KaTyLUKa).

Bxog peructpa
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Bxop pernctpa —ato 16-6utoBasn BennumHa, KOTopasa CY4MTbIBAaeTCA U3 agpeca, yKa3aHHOro B
agpecHoM nore. Mcnonbayetca kog dyHkumm 0x04 (cumTbiBatoLLmMe BXOAHbIE PETUCTPDI).

Bbixog peructpa
Bbixoa peructpa — ato 16-6utoBas BenvynHa, KOTOPYH MOXET 3a4aTh Nonb3oBatesb. Ecnu
3Ha4yeHue [aHHOro perncTpa He 3afaHo, OHO ByAeT CUMTBLIBATLCA U3 YAANEHHOr0 MoAayNns
MODBUS. 3710 03HauvaeT, 4To ncnonbayetca koa dyHkuumn 0x03 (cumTbiBatowme
yAepXuBatoLwme peructpbl). Ecnu yctaHoBKka BbIXxoAa OCyLLECTBNAETCSA NporpaMmmMon poboTa
“nu B None 3aiaHuA 3Ha4eHUA curHana, nocrne 3Toro 6yAeT MCNosib30BaTbCH KoA PyHKLUMUN
0x06 (3anuckiBatoLLLas OQHOBUTKOBAA KaTyLIKa) ANsl yCTAaHOBKM 3HAYEHWSA yaaneHHoro Moaynsi
MODBUS.

25.19.9. YcTaHoBUTb agpec curHana

[aHHoe none otobpaxaeT agpec Ha yaaneHHoM cepsepe MODBUS. C nomoLLbio 3KpaHHOro
uncposoro 6noka Bbibepute gpyron agpec. [onycTumbie agpeca 3aBUCAT OT NPOU3BOANUTENSA U
KoH(purypaumm moagyna MODBUS.

25.19.10. YcTaHoBUTb UMA cUrHana

YcTaHOBKa MMeHU curHana OCyLleCTBIIAETCA C UCNoJib30BaHNEM 3KpaHHOI7I KnaBunaTtypbl. HaHHoe
nMA UCnonb3yeTca Npmn NCnosib3oBaHNUN CUrHana B nporpamMmmMax.

25.19.11. 3HaueHue curHana

B sTOM none nokasaHo Tekyllee 3Ha4YeHne curHana. [ns curHanoB perncrpa 3Ha4yeHne BblpaXeHo
LenbiM yucnom 6e3 3Haka. [lns curHanos BbixoAa TpebyeMoe 3HayeHne curHana MoXxHo 3afaTh C
MOMOLLbKO KHOMKK. [1nA BbIXOA4a perncrpa aHadeHume, kotopoe 6yaeT 3anucaHo B MoAy b, Takxe
OOJIXHO ObITb BblpaXeHo LienbiM Yncnom 6e3 3Haka.

25.19.12. CocTosiHMe nogknioyeHus ans nepengaydm curHana

OTOT 3HAYOK NOKa3bIBaET, MOXHO JM BbINOSHUTb NPaBUIbHOE CYNTbIBAHWE/3anUCb CUrHana
(3eneHbIn), unun oT MoAYyNA NONy4YeH HEOXMAAHHbIN OTBET MO0 MOAYNb HEAOCTYNEH (cepbin). B
cny4yae nony4yeHus B oteete MODBUS uncknioveHus otobpaxaeTcsa kog otBeTa. Cnncok
nckntovernn LT MODBUS:

E1
HEOOMYCTUMAA ®YHKUWMA (0x01) Ko dyHKumn, nony4veHHbIN B 3anpoce, ABndeTca
HeaonyCTUMbIM AENCTBUEM AN cepBepa (MK AOMOSTHUTENBHOIO YCTPOWUCTBA).

E2
HEOQOMYCTUMbIV AOPEC OAHHbIX (0x02) Ko, dyHKLMM, MONyYeHHbIN B 3anpoce,
ABNSIETCA HEAOMYCTUMbIM AENCTBMEM ANA cepBepa (v LONONHUTENBHOMO YCTPOMCTBA).
MpoBepbTe, YTO BBEAEHHLIN aapec CMrHana CooTBETCTBYET yCTAaHOBKE YAANEHHOro cepBepa
MODBUS.

E3
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HEOOMYCTUMOE 3HAYEHWE OAHHbBLIX (0x03) 3HauyeHue, coaepxalleecs B nosne faHHbIX
3anpoca, sIBnseTcs HegonyCTUMbIM AENCTBUEM A5 cepBepa (MNu AONOSIHUTENBHOMO
ycTpouncTBa). NpoBepbTe, YTO BBEAEHHOE 3HAYEHWE CUrHana ABnaeTca KOPpEKTHbIM Ars
COOTBETCTBYIOLLLErO afpeca yaaneHHoro cepsepa MODBUS.

E4
HEWCNPABHOCTb JOMONMHUTENBHOIO YCTPOWCTBA (0x04) Mpousowina
HeBOCCTaHOBMMas owmnbka npu NonbITKe cepeepa (MNm AONOSTHUTENBHOMO YCTPOCTBA)
BbIMOSIHUTb 3aMNpPOLLEHHOE AENCTBME.

E5
NMOAOTBEPXOEHWE (0x05) Micnonb3yeTca 0AHOBPEMEHHO C OTMPaBKOW KOMaHL, K
yoaneHHomy mogynto MODBUS.

E6
JOMOJTHUTESNTbHOE YCTPOWCTBO 3AHATO (0x06) Micnonb3yeTcsi OAHOBPEMEHHO C
OTNpaBKon KOMaHp K yaaneHHomy mogynto MODBUS B cniyyae, ecnu cepeep (Mnu
OOMNONHUTENbHOE YCTPONCTBO) B HACTOSAILLMIA MOMEHT HE OTBEYaEeT.

25.19.13. lNoka3aTb 4ONONHUTENBbHbIE NAapaMeTphbI

C nomoLupbto aTOro (bJ'Ia)KKa MOXHO I'IOK838Tb/CKprTb OOMNoJIHNUTENbHbIE NAapaMeTpPbl KaXa0ro
CuUrHana.

25.19.14. [lononHuTesnbHbIE NapaMeTpbl

Yactora o6HoBneHus
B 3TOM MEHIO MOXHO U3MEHUTb YacTOTy OOHOBNEHUA curHana. 3To 03Ha4yaeT 4yacToTy, C
KOTOpOM OTNPaBASTCA 3anpochl B yaaneHHoin mogyns MODBUS gnsa cunteiBaHuA nnm
3anucu 3HayeHns curHana. Ecnuv yactora ycraHosneHa Ha 0, To 3anpocsl MODBUS
WHULMUPYIOTCA MO 3anpocy npu nomowm pyHKumn cueHapueB modbus_get signal_status,
modbus_set output_register, n modbus_set_output_signal.

HononHutenbHbivi agpec
3TO TEKCTOBOE MOfie MOXHO UCNONb30BaTb 419 YCTAHOBKM AONOMHUTENBHOrO agpeca Ans
3anpocoB B COOTBETCTBUM C ONpeaeneHHbIM CUrHanoM. 3HadeHne AOSKHO HaX04UThCS B
AnanasoHe 0-255, 3HadyeHre No ymonyaHuio pasHo 255. B cnyyae Heo6xoanMoCTu N3MeHeHns
AAHHOro 3HaYeHus, peKkoMeHayeTcsa 06paTUTbLCA K PyKOBOACTBY yAaneHHOro ycTponcTaa
MODBUS gnsa npoBepku (oyHKLUNOHANbHOCTU YCTPOMUCTBA MPU N3MEHEHUN [ONOSIHUTENBHOMO
agpeca.

BoccraHoButb coeanHeHne ¢ CHETYNKOM
KonunyecTBo 3aKkpbiTuin noakntodeHun LIT n noBTOPHbIX NOAKIHOYEHMIA.

CraTtyc noaksmo4YeHns
Crartyc nogkntoyeHns LITU

Bpewms oteta [mc]
Bpemsa mexay otnpaskon 3anpoca MODBUS n nonyyeHnem otBeTa - 06HOBNSIETCA TONMLKO Mpu
aKTMBHOM MOAKITIOYEHUN.
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lNakeTtHble owmbkn Modbus
KonunyecTBo nonyyeHHbIX NakeToB, cogepXalumx owmnbku (Hanpumep, HegonycTumas aJinmHa,
OTCYTCTBYIOLIME AlaHHble, OwmnbKa nogknodeHmsa LUTH).

Bpemsi oxupanus
KonnyecTteo 3anpocos MODBUS, ocTtaBluunxcs 6e3 otBeTa.

Owwmnbka 3anpocos
KonnyecTBo NnakeToB, KOTOpPblE HEBO3MOXHO ObIf1I0 OTNPaBUTL U3-3a HEAEUCTBUTENbHOMO
COCTOSHMSA NOAKIIOYEHNS.

Pabo4as yactoTta
CpepaHsis yactoTa 06HOBNEHMIN COCTOSIHUA CUrHana KnueHTa (macTtepa). 3HadyeHne
nepecyMTbIBaeTCA Kaxabll pa3, Korga curHan nony4vaeT OTBET OT cepBepa (Mnu
OOMNOJTHUTENTbHOIO YCTPOMCTBA).

Bce cueTtunku cumntatot go 65535, a 3atem oTkaTbiBatoTCA 06paTHO Ao 0.

25.20. Ethernet/IP

EtherNet/IP — 310 ceTeBOI NPOTOKOS, KOTOPbIN NO3BONSET NOAKNOYaTb poboTa K
NPOMBbILLNEHHOMY CKaHupytowemy yctponctsy EtherNet/IP.

Ecnu nogkntoyeHune BKIOYEHO, MOXHO BbliOpaTh AENCTBME, KOTOPOE BbINONHAETCA, Koraa
nporpaMmma TepsaeT coeiINHEHNe CO CKaHupytowmm yctponctsom EtherNet/IP.

[locTynHbI cneayoLme 3HaYeHus:

Her
PolyScope urHopupyeT notepto coeanHeHus EtherNet/IP, nporpamma npogonxaet paboTathb.

lMNay3a
PolyScope nprocTtaHaBnMBaeT TekyLlyto nporpammy. Nporpamma Bo306HOBNSAET paboTy ¢
MecTa, rae bbiyia ocTaHOBIEHa.

OcrtaHoB
PolyScope ocTtaHaBnuBaeT TeKyLLyO NporpaMmmy.

25.21. PROFINET

PROFINET — 310 ceTeBoI NpOTOKOS, KOTOPbIV NO3BONSIET NOAKIOYAaTb po60Ta K MPOMbILLIEHHOMY
KoHTponnepy Beoaa-sbiBoga PROFINET.

Ecnu nogkntoyeHune BKIOYEHO, MOXHO BbliOpaTh AENCTBME, KOTOPOE BbINONHAETCA, Koraa
nporpaMmma TepseT COeaANHEHNE C KOHTponnepom BBoaa-ebisoga PROFINET.

[loCcTynHbI cneayoLme 3Ha4YeHus:

Her
PolyScope nrHopupyeTt notepto coeanHeHnsa PROFINET, nporpamma npogonxaet paboTtatb.

lMNay3a
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PolyScope npnoctaHaBnuBaeT TekyLuyto nporpammy. Nporpamma Bo306HoBNSAET paboTy ¢
MecTa, rae oblyla ocTaHOBIEHa.

OcraHoB
PolyScope ocTtaHaBnuBaeT TeKyLLYy0 Nporpammy.

Ecnn unxeHepHbii uHCTpymMeHT PROFINET (Hanpumep, noptan TIA) nepenact Ha yCTPONCTBO
PROFINET nnn PROFIsafe po6ota curHan DCP Flash, To B PolyScope oTkpoeTcsa BcnnbiBatoLlee
OKHO.

25.22. PROFlsafe

PROFINET — 310 ceTeBOI NpOTOKOS, KOTOPbIN NO3BOMSIET pOOOTY NOAKNIOYATLCA K YCTPONCTBOM
aBapuiiHon 3awmTbl Ha 6a3e MJ1K cornacHo TpeboBaHusam ISO 13849, kaT. 3 PLd. Pob6oT nepepaet
OaHHblE O COCTOAHMM cUCTeMbl 6€30MacHOCTM B yCTPONCTBO aBapuinHon 3awmThl Ha 6a3e MNJ1K, a
3aTeM nony4aeT nHopmMaumio 4nsi 3anycka CoOOTBETCTBYHOLWMX DYHKLUUIA, Hanpumep aBapuimiHOro
OCTaHOBa UM Nepexoa B OrpaHNYEHHbIV PEXUM.

NuTtepdenic PROFIsafe — aTo 6e3onacHas ceTeBasn anbTepHaTUBY NOAKOYEHNIO NPOBOAOB K
KOHTaKTam BBOAa-BbIBOAA CUCTEMbI 6e€30nacHOCTM Ha 6n1oke ynpaBneHns poboTom.

PROFIsafe MoxHO ncnonb3oBaTb TONbKO Ha poboTax, y KOTOPbIX ECTb COOTBETCTBYHOLLAA
NMLEH3Us (ee MOXHO MOoNyYnTb, CBA3aBLUNCL C MECTHbLIM TOProBbIM Npeactasutenem). damn
NpMoBpeTEHHON NULEH3UN MOXHO ckayaTb ¢ myUR.

Moapob6Hee o pernctpaumm poboTa 1 akTuBaumm nuueH3nm cMm. 18.7. Peructpauus pobota n daiin
NULEH3UM Ha cTpaHuue 126.

25.22.1. lNepepnaya pgaHHbIX Yepe3d PROFIsafe

Ynpasnsitowiee coobLieHne, nonyv4aeMoe oT YyCTPOMNCTBa aBapuiHon 3awmThbl Ha 6a3e MK,
COAEPXUT UHbOpMaLMIo, NPUBEAEHHYIO B Tabnumue HUXe.

Tpe6yeT BbIMNOJIHUTb aBapMVleM OCTaHOB CUCTEMBbI.
Tpe6yeT BbINOJIHUTb Hpeﬂ,OXpaHMTeﬂbeIﬁ OCTaHOB.

C6bpacbiBaeT COCTOsIHNE NpefoXpaHUTENIbHOrO OCTaHOBa
(Npn nepexoae OT HU3KOro K BbICOKOMY CUrHany B
aBTOMaTU4YECKOM pEeXNME), ECNIM COOTBETCTBYHOLLUIN BXOS,
6bI1 NpegBapuUTENbHO COPOLLIEH.

TpebyeT BbINOAHUTL NpefoXpaHMTeNbHbIN OCTAHOB, eCnn
po60T B aBTOMaTUYECKOM peXnme.
[MpenoxpaHuTenbHbIN OCTAaHOB (aBTO) AOSXEH
MCMNonb30BaTbLCA TOSIbKO B TOM Cly4ae, eCrin HACTPOEHO
TPExXno3nLMOHHOE YCTPONCTBO BKNtoveHus (3PE). Ecnun
ycTponcteo 3PE He HacTpoeHo, NpeaoXpaHnTENbHbIN
OCTaHOB (aBTO) AENCTBYET KakK 0ObIYHbIN BXOA
npefoxpaHuTesIbHOro 0OCTaHoBa.
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CbpacbiBaeT COCTOSIHUE NpeAoXpaHUTENbHOIO OCTaHOBa
«aBTO» (NpY Nepexone OT HU3KOro K BbICOKOMY CUrHasy B
aBTOMATUYECKOM PEXMNME), ECITM COOTBETCTBYIOLLNE BXOAbI
«aBTO» ObINKN NpeaBapUTENbHO COPOLLEHDI.

AKTUBUPYET Npeaesibl 6e30MacHOCTN OrpaHUYEHHOro
pexuma.

AKTUBUPYET Py4HOW UM aBTOMATUYECKNI PeXnM paboTbl.
Ecnun Bbibop pabouyero pexuma yepe3 PROFIsafe B
KOHMrypaumm 6e30nacHOCTU OTKITHOYEH, TO B yNpaBnsioLwem
coobweHun PROFIsafe ato none AonxHo 6b1Tb NponyLeHo.

CoobueHne o COCTOsIHMK, OTNPaBNSEMOe Ha YCTPOMCTBO aBapuiHON 3awmnTbl Ha 6a3e MK,
COAEPXNUT NHbopMaLmio, NPUBEAEHHYIO B Tabnuue HUXe.

Po60T BbINOMHAET Uy BbINOMHU 6€30MacHbI OCTaHOB
kateropuu 0; pe3Kuit OCTaHOB 3a CYET HEMeJIeHHOro
OTKMIOYEHUA NUTAHNA MaHUMNYNATOpa 1 ABUraTenei.

Po60T BbINOMHAET UMK BbINOMHUN 6€30MacHbIN OCTaHOB
KaTeropuu 1; KOHTPONUPyeMbIi OCTAHOB, MOCIIE KOTOPOro
[OBUraTenun oCcTaloTCs BbIKIOYEHbI, @ TOPMO3a — BKITHOYEHbI.

Po6OT BbINOMHAET UMK BbINOMHUN 6€30MacHbIN OCTaHOB
KaTeropuu 2; KOHTPONMpyeMblii OCTAHOB, MOCIE KOTOPOro
[OBUraTenu oCTaloTCs BKITHOYEHbI.

Po60T ocTaHOBMEH U3-3a TOrO, YTO cUucTeMa 6e30nacHOCTM He
cmorna obecneunts paboTy B 3agaHHbIX Npeaenax
6ezonacHocTu.

Po60T ocTaHOBMNEH 1M3-3a HeNpeaBUaEHHOM OLLINOKK
NCKIIOYEHNS B cucteme 6e30MacHOCTMW.

Po6oT ocTaHOBMEH M3-3a BbINOSIHEHWA OAHOIO U3 CNEeAYLLMX
YCIOBUM:

* YcTponcTBO aBapuinHon 3awwmTbl Ha 6a3e MK,
noaknioveHHoe Yyepe3 PROFIsafe, 3aTpeboBano
BbINOSIHUTb aBapUMHbIN OCTAHOB Ha YPOBHE CUCTEMBI.

* Mogaynb UM, nogkntoyeHHbIn K 6/10Ky ynpaBneHus,
3aTpeboBan BbIMOMHUTL aBapUHbINA OCTAHOB Ha YPOBHE
CUCTEMBI.

* YCTpoNCTBO, NOAKNIOYEHHOE K HACTpavBaeMoMy BXoay
6e30nacHOCTU «aBapUiiHbIA OCTAaHOB CUCTEMbI» Ha
6noke ynpasneHus, 3aTpeboBano BbINOHUTb
aBapUiHbI OCTAHOB HA YPOBHE CUCTEMBI.
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Po60oT ocTaHOBMNEH M3-3a BbINOSIHEHWA OAHOIO U3 CNEeAYLMX
YCIOBUM:

* Haxara KHonka aBapuiiHOro OCTaHOBa Ha NysnbTe
obyueHus.

* Haxarta KHonkKa aBapMMHOro 0CTaHoBa, NOAKMOYEHHas
K HeHacTpanBaemomy BxoAy 6e3o0nacHOCT! aBapuMMHOro
ocTaHoBa poboTa Ha 610Ke ynpaBneHus.

Po6oT ocTaHOBMEH M3-3a BbINOSIHEHWA OAHOIO U3 CNEeAYOLLMX
YCIOBUM:

* YcTponcTBO aBapuinHon 3awwmTbl Ha 6a3e MK,
noaknioveHHoe Yyepe3 PROFIsafe, 3aTpeboBano
BbIMOSTHUTL NMPEeAOXPAHUTESbHbIA OCTaHOB.

* YCTpOWCTBO, NOAKIIOYEHHOE K HEHACTpanBaeMomMy
BXOAY «NpefoxXpaHnTenbHbIi OCTaHOB» Ha Broke
ynpaBneHus, 3aTpeboBano BbINOfHUTb
NpeaoXpaHUTEeNbHbIN OCTaHOB.

* YCTpOWCTBO, MOAKIIOYEHHOE K HACTpauBaeMoMy BXOAY
6e30MacHOCTH «NpefoXpaHUTENbHbIA OCTAaHOB» Ha
6110Ke ynpaBsneHus, 3aTpeboBano BbINOMHUTb
NpeaoXpaHUTENbHbI OCTaHOB.

CuvrHan cooTBeTCTBYET onpeaeneHam cbpoca
npenoxpaHuTenbHOro octaHosa. [1na cbpoca aToro curHana
crnepyeT UCnosib30BaTb HACTPOEHHYH OYHKLMIO cOpoca
NpeAoXpaHUTENbHOro OCTaHOBA.

PROFIsafe npegnonaraet ucnonb3oBaHue yHKuUuMn cbpoca
NpeAoXpaHUTENbHOro OCTaHoBA.
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PoboT ocTtaHOBNEH, NOCKOMNbLKY OH paboTaeT B
aBTOMaTUYEeCKOM peXnme 1 BbINOSHAETCA OAHO U3
cneayoLmx yCnoBun:

* YcTponcTBO aBapuinHom 3awmThl Ha 6a3e MNJ1K,
nogknoveHHoe Yepe3 PROFIsafe, 3atpebosano
BbINOSIHUTL NPefoXpaHNTENbHbIA OCTAHOB (aBTO).

* YCTponCTBO, NOAKNIOYEHHOE K HacTpaMBaeMoMy BXo4y
6e30nacHOCTU «NpPefoXpPaHUTENbHbBIN OCTAaHOB (aBTO)»
Ha 6noke ynpaeneHus, 3aTpeboBano BbIMNOMHUTb
NpeAoXpaHUTENbHbIN OCTaHOB (aBTo).

CuvrHan cooTBeTCTBYeT onpeaenexHuam cbpoca
npenoxpaHnUTENbHOro 0cTaHoBa. [1na cbpoca 3Toro curHana
cnepyeT UCnosib30BaTb HAaCTPOEHHY yHKLMIO cOpoca
NpeAoXpaHUTENbHOro OCTaHOBa.

PROFIsafe npegnonaraet ucnonb3oBaHue yHKUnMm cbpoca
NpeAoXpaHUTENbHOro OCTaHoBa.

Po6oT ocTaHOBMEH, MOCKOJIbKY OH pa60TaeT B py4HOM
pexumMe u BbINoJIHAETCA OAQHO U3 CrneayrLinx ycn03vu7|:

* Bbincnonbayete NMO 3PE, 1 HM ogHa U3 KHOMOK He
HaXOAUTCH B CPeAHEM MOMOXEHUH.

* Tpexno3nuMOoHHOE YCTPONCTBO BKIHOYEHWS,
NOAKNIOYEHHOE K HAacTpanBaeMoMy BXOAY
6e3onacHocTu Ha 6roke ynpaBneHus, 3aTpeboBano
BbINONHUTL ocTaHoB 3PE.

YKa3sblBaeT TeKyLmn pabounin pexunm poboTa.
BoamoxHble BapuaHTbl: oTKItoueH (0), aBTomatnyeckun (1),
py4HOM (2).

Mpenenbi 6e30MacHOCTM OrPaHNYEHHOrO peXuMa akTUBHBbI.

AKTUBHbI Habop npeaenoB 6e30nacHOCTM!.
Bo3mMoxHble BapuaHTbl: HopMarnbHbI (0), orpaHnyeHHbIn (1),
BOCCTaHOBNEHUE (2).

PoboT geuraetcs. Cuntaetcs, 4To pobOT ABUMXETCS, ECNN
Kakoe-nnbo cousieHeHne nepemMeLl,aeTcs co CKOPOCTbIO
0,02 pag/c.

Po60T nokouTca (He ABUXETCA) U HAXOAUTCA B NO3NLNK,
ornpeaeneHHo Kak 6e30nacHoe NCXOHOE NOMoXeHMe.

25.22.2. Hactponka PROFlsafe

Hactponka PROFIsafe cBa3aHa ¢ nporpaMmmMmmnpoBaHnem yCTponcTBa aBapuinHon 3awwmTthbl Ha 6ase
MK, ogHako TpebyeT MMHMManbHOW HAaCTPOWNKKN poboTa.
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NREZ4QAH
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1. MNopkntounte poboTa K AoBepeHHon ceTn ¢ goctynom K MNJ1K, otBevatowemy TpeboBaHnsam
6e30mnacHoOCTW.

2. B BepxHeM KonoHTutyne PolyScope HaxXmuTe NyHKT YCTaHOBKa.

3. Haxwmwute «be3zonacHocTb», Bbibepute PROFIsafe n 3apante Heo6xogumble napameTpbl.

25.22.3. BknoyeHne PROFIsafe

1. BBepauTe napornb cuctembl 6e3onacHocT poboTa u HaxmnTe PasbnokupoBaTb.
2. Axtusupyinte PROFIsafe nepekntoyatenem.
3. BBeaute agpec UCTOYHMKA M aapec Ha3HaYeHMsa B COOTBETCTBYOLLME MOSs.

OTn agpeca — 3T0 NPON3BOSIbHbIE YMCHIA, C MOMOLLBI KOTOPbIX POBOT M YCTPONCTBO
aBapuiiHon 3awwmTbl Ha 6a3e MJ1K ngeHTudnumpytoT apyr apyra.

4. Ytobbl pabounii pexxum poboTta ynpasnsncs Yepe3 PROFIsafe, Bkntounte «KoHTpornb
paboyero pexuma.

YnpaBnsatb paboymm pexrumom poboTa MOXET TONbKO OANH UCTOYHMK. [Mo3aToMy ecnu
BKJtOYEH Bbl6op pabouero pexnma yepe3d PROFIsafe, opyrne ncrouHukm Boibopa pexumma
OTKITHOYaloTCS.

MoakntoyeHne poboTa K yCTPONCTBY aBapuiiHOM 3aLmTbl Ha 6a3e MJ1K HacTpoeHo.

Ecnu MNJ1K He oTBeYaeT unu HenpasBuIbHO CKOHGUIYpUpoBaH, OTNYCTUTb TOPMO3a poboTa HeNb3s.
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26. Bknapgka «llepemectutb»

Ha aTom aKpaHe MOXHO nepemMecTuTb (MOATONKHYTh) MaHUNyNsTop poboTa HanpsiMyto, CABUHYB
WM NOBEPHYB MHCTPYMEHT po60Ta Ui M3MEHUB NONOXEHNE COYNEHEHUI MO OTAENbHOCTHU.
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26.1. [NepemMelieHne MHCTPYMEHTA

[ns nepemeLleHna MaHunynaTopa po6oTa B onpeaeneHHoOM HanpasneHn HaxMuTe 1
yaepxusainte nobyto ctpernky MNepemMeLleHMe MHCTPYMEHTa .

* CTpenku nepeMelLeHus (BepxHie) NnepeMeLLaroT HaKOHEYHUK MHCTPYMEHTA B yKa3aHHOM
HanpasneHnu.

* Crtpenku noBopoTa (HUXHME) UBMEHSIOT OPUEHTALMIO MUHCTPYMEHTa poboTa B yKa3aHHOM
HanpasneHnn. TOYKon BpaLleHUs AaBNAeTcs LeHTpanbHas Touka nHetpymenTa (LUTW) - ato
TOYKa Ha KOHLLe MaHunynaTopa poboTta, KoTopas IBNAETCHA XapaKTEPUCTUYECKOW TOYKOMN
WMHCTpyMeHTa poboTa. LITA, 0603Ha4eHHast HeOOMbLLIMM CUHUM LLAPOM.

26.2. PoboT

Ecnu Tekyuiee nonoxexne LITW poboTa 6nm3Ko K npeaenam niockocT 6€3onacHOCTU Uinu
MNOCKOCTM cpabaTbiBaHUS, UM OPUEHTaLMSA UHCTPYMEHTa poboTa 6rm3ka K npeaeny rpaHuubl
opueHTaumm nHcTpymenTa (cMm. 22.11. MNMnockocTtun Ha cTpaHuue 147), byaeTt otobpaxeH
Gnuxanwnin TpexmepHbIv Npeaen rpaxunu,. MNpu BbINOMHEHUM NPOrpaMmbl po60TOM BU3yanusauums
npenenoB rpaHnl byaeTt oTKYeHa.
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Mpenensl NNockocTn 6€30MacHOCTN 0TOBpaXarTCs XeNTbiM 1 YEPHBIM LBETaMU C HEOONbLUIOW
cTpesnkou, 0603HavatoLLEen NepneHanKynsap K NIOCKOCTU — CTOPOHY MIIOCKOCTU, HAa KOTOPOW
pa3peLueHo no3uumoHnpoBaHune LITU poboTa. Nnockoctu cpabaTtbiBaHUst 0TOGpaxatTcs CUHUM U
3eneHbIM LBeTaMmu ¢ HEGOMbLLOW CTPENKON, YKa3blBatLLEN HA YaCTb MIIOCKOCTU, HA KOTOPOW
aKTMBHbI Npeaenbl HOPManbHOro pexunma (cMm. 22.8. Pexymbl 6e3onacHocT Ha cTpaHuue 146).
Mpenen rpaHnubl OpMEHTALMN MHCTPYMEHTA 0603HAYaETCS LLAPOBbIM CEKTOPOM C BEKTOPOM,
0603HavaLWUM TEKYLLYH OPUEHTALMIO MHCTPYMeHTa poboTa. BHYTpeHHsAA YacTb cekTopa
ABNAETCS pa3peLLeHHOon 061acTblo OpUeHTaLMM MHCTPYMEHTA (BEKTOPA).

Ecnu LITU poboTa 6onbLue He HaxoguTcs B6NM3un npeaena, TpexMepHoe npeacraBnexHme
nepectaet oTobpaxaTtbces. Ecnv LITU HapyliaeT unu HaxoauTcs cnuwwkom 65m3ko K npegeny
rpaHuLbl, BU3yanu3aums npeaena CTaHOBUTCA KpacHOro LBeTa.

26.2.1. NeTtanb

Mop nonem O6bEKT MOXHO 3a4aTb cnocob ynpaeneHns MaHMNynAaTopom poboTa OTHOCUTENBHO
o6bekToB Bup, OcHoBaHue 1 MHCTpyMeHT. YTo6bl ynpaBnate MaHunynatopom pobota 6bino
yaobHee, MOXHO BblbpaTb 06BbeKT Bup, 3aTem ¢ NoMoLLbio CTPENOK NOBOPOTa M3MEHUTD Yror
NpoCMOTpa TPEXMEPHON MOAENM Tak, YTOObl OHa coBnazana c BUAOM pearnbHOro MaHunynsTopa
poboTa.

26.2.2. AktuHasa LT

B none Po6oTt, nog nonem AktuBHasa LLTU, otobpaxaeTcsi UM akTUBHOW LLEHTPaNbHON TOYKN
nHcTpymeHTa (LITW).

26.2.3. B ucxopgHoe

KHonka HayanbHoe oTkpbiBaeT akpaH MNepemMecTtuTb poboTa B NonoxeHue. 30ech, yaepxvneas
HaxaTon KHonKy ABTO (cM. 23.4.2. lNepemecTnts poboTa B: Ha cTpaHuue 163), MOXHO
nepemMecTutb poboTa B NONOXeHWE, NPeaBapUTENbHO 3afjlaHHOE Ha BKIaaKe «YCTaHOBKa»

(cm. 25.13.1. OnpepgeneHve Ha4yanbHOro NosIoXeHnsa Ha cTpaHule 245). HacTponku KHONKK
«HayvanbHoe» No ymonyaHuio BO3BpaLLalT MaHUNYNATOP B BEPTUKabHOE NofnoxeHune (cm. 25.13.
HauyanbHoe Ha cTpaHuue 245).

26.2.4. CBoboaHbIN NpmBoL,

HaxmuTe akpaHHyto kHonky CBo60AHbIM NpUBOA, YTOObI CAaMOCTOATENIBHO NEPEMECTUTb
MaHMNynsTop poboTa B HYXXHOE NosnoxXeHne/pacronoxeHue.

26.2.5. BbIpoBHATb

KHonka BblIpoBHATL NO3BONAET BbIPOBHATbL OCb Z akTnBHON LTV no oTHOLWEHMIO K BbIGpaHHOM
aetanu.
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26.3. [lonoxeHne NHCTPYMEHTA

TekcToBbI€ NONA NOKAa3bIBAKOT NOSIHbIE 3HaYeHMs KoopamHaTt 3Ton LITU no oTHowweHuto K
BblOpaHHOMY 06bekTy. KoHu1ryprnpoBaTb MOXHO HECKONIbKO MMeHoBaHHbIX LITU (cm. 25.2.
KoHdurypauumsa LITU Ha cTpannue 229). Haxas PegaktupoBaTbh pacrnosioXeHne, MOXHO OTKPbITb
OKHO U3MEHEHUSA MOSNOXEHUS.

26.4. NonoxeHne co4yneHeHund

Mone NonoxeHue CoOUYNeHeHNs NO3BONSET HANPAMYIO YNPaBMATb OTAENbHLIMU COYNTIEHEHUSIMU.
Kaxpoe couneHeHne ABMXETCA B onpeaeneHHoM ananasoHe npegenos oT —360° o +360°,
0603HaYeHHOM ropu30oHTanNbHON WKanon. Kak Tonbko npeaen oOCTUTHYT, AanbHenlee ABUXeHNe
COYNEHEHNSI HEBO3MOXHO. [1Ns1 COMNEHEHNIN MOXHO CKOH(MIyprpoBaTh Anana3oH NOMOXEHUHN,
OT/IMYHbIN OT guana3oHa no ymonyanuio (cm.22.10. Mpepensl anga couneHeHns Ha cTpaHuue 147).
HoBbIi Anana3oH 0603Ha4YaeTCcst KPaCHOWM 30HOW BHYTPWU rOPU30HTasIbHON LIKanbI.

BHUMAHUME

1. Ecnu Ha Bknagke HacTponku 3apaHbl HeNpaBuibHblE HACTPOWMKK LIEeHTpa
TAaxecTn (cMm. 25.4. MoHTax Ha cTpaHuLe 235) nnn maHunynatop pobota
YyOEPXMBAET TAXENbIV FPy3, TO Nocne HaxaTtusa Bknaaku CBo604HbIN
NpUBOL MaHNMYNATOP MOXET HayaTb ABUraTbca (Nagathb). B aTom cryyae
npocTo oTnycTuTe BKNaaky CBoboaHbIN NpMBOA,.

2. Wcnonb3yinTe NpaBubHble NapamMeTpbl YCTAaHOBKU (HAanpumep, yron
MOHTaxa poboTa, none3Hasi Harpy3ka 1 CMeLLEHME LeHTpa TAXECTH
NoNEe3HOM Harpy3kK). BeinonHanTe 3arpy3Ky yCTaHOBOYHbIX (haifioB BMeCTe
C Nporpammon.

3. Mepep ucnonb3oBaHnem kHonku CBo60AHbIA NpUBOA HEOOX0AUMO
npaBuSibHO 3afaTb NapamMeTpbl MONE3HON Harpy3ku 1 yCTaHOBKM poboTa.
Ecnu paHHble napamMeTpbl yCTaHOBMEHbI HEKOPPEKTHO, TO NPU HaXaTuu
KHorkn CBO6OAHbLIN NpUBOA pOOOT NPUAET B AABUXEHNE.

4. dyHkums CBobGOAHLIN NPUMBOA AOMTXHA UCNOMb30BATLCS TOSLKO MpK
HanMunM COOTBETCTBYIOLLEN BO3MOXHOCTM, YTO onpeaenseTcs no utoram
OLIEHKM pUcKa. IHCTpyMEeHTbI U NpensiTCTBUSI He A0IXHbI UMETb OCTPbIX
rpaHen unm 3oH 3allemMrneHus. YbeauTech, YTo paboTHUKM HaxoaaTCcs BHE
30HbI ,OCAraeMOCTM MaHUNynaTopa poboTa.

26.5. MeHI0 nameHeHusa nonoxeHnsa

OTKpbIB MEHIO U3MEHEHMUSA MOSI0XEHUA, MOXHO TOYHO HAaCTPOUTL LiefieBble MONOXEHNS
COYNIEHEHNI UITN LEeNEBbIE NONOXEeHNd (No3uumm n opmeHTaummn) gna LUTW. NpumevaHne. 310
odnanH-MeHI0: HENOCPEACTBEHHO YNPaBAATL MaHUNYNATOPOM poboTa Yepes HEro HeNb3s.
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Pobot

TpexmepHoe n3obpaxeHne oTobpaxaeT TeKylLee NofoXeHne MaHunynaTopa pobora.
3aTeHeHHas TpaeKTopusi NOKa3bIBaET LeneBoe NofloXeHne MmaHunynatopa pobota, KOTOpbiM
yNpaBnsaoT 3agaHHble 3HaYeHNA Ha 3KpaHe. YTobbl yBENNUYUTE MU YMEHBLLNTL MacLUTab,
HaXMuTe 3Ha4YOK Nynbl. YToObI U3MEHNTL BUA, NPOBEANTE NanbLeM No N306paxeHuto.

Ecnu 3apgaHHoe ueneBoe nonoxenue LJTW poboTta 6nmn3ko K npegenam nnockoctu 6e3onacHocTn
UM NNOCKOCTK cpabaTbiBaHWs, NN OPUEHTALMA MHCTPYMeEHTa poboTa 6nn3ka K npegeny rpaHumub
opueHTaumm nHcTpymenTa (cMm. 22.11. lNMnockocTtun Ha cTpaHuue 147), byaeTt otobpaxeH
Gnuxanwnmn TpexmepHbIn npeaen rpaHuy,. Npegensl nnockoctn 6e3onacHocTn otobpaxatoTca
XEenTbIM 1 YepHbIM LiBETaMM C HEOONbLUOW CTpenkon, 0603HavaLLen NepneHanKynsap K
MI0OCKOCTN — CTOPOHY MIOCKOCTK, HA KOTOPOW pa3peLueHo nosunumnoHmposaxme LITU pobora.
lMnockocTun cpabaTbiBaHUA 0TOBpaxarTCA CUHUM U 3eNeHbIM LiBETaMM C HEGONbLLIOW CTPENKON,
yKa3bIBalOLLEN Ha YaCTb NSIOCKOCTU, HA KOTOPOM aKTUBHbI NpeAesibl HOPMasibHOro pexuma
(cm. 22.8. Pexxumbl 6e3onacHocTy Ha cTpaHuue 146). Mpeaen rpaHvubl OpueHTaunm MHCTpyMeHTa
0603HavyaeTCcs WapoBbiM CEKTOPOM C BEKTOPOM, 0603HAYAOLLUM TEKYLLYYIO OPUEHTaLNIO
MHCTpPYMeHTa poboTa. BHyTpeHHsIA YacTb CeKTopa ABNAETCA pa3peLleHHON 061acTbio OpUeHTaLmm
NMHCTpyMeHTa (BekTopa). Ecnu uenesasa LUTU po6oTa 6onblue He HaxoauTca B6nn3u npegena,
TpexmepHoe NpeacTaBneHne nepectaet otobpaxartbcs. Ecnu uenesoe LITW HapywaeT nnu
HaxoauTCA CNMWKOM 6NIM3KO K npeaeny rpaHnLbl, BU3yanusaums npeaena CTaHOBUMTCA KpacHOro
uBeTa.

MonoxeHue getanein u UHCTpyMeHTa

MokazaHbl akTuBHasa LUTU n 3HauyeHns koopanHaT BblbpaHHon aetanu. KoopamHathel X, Y, Z
3apatoT nonoxeHune nHctpymeHta. KoopamHatel RX, RY, RZ 3apatot opueHTtaumto. NogpobHee o
HaCTPOMKe HECKOSNbKUX UMeHoBaHHbIX LITU cm. pasgen 25.2. Kondurypauua LTV Ha cTpaHuue
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229.
MeHto, pacnonoxeHHoe Hag nonamu RX, RY n RZ, npeaHa3na4deHo ans Boibopa crnocoba
oTOOpaxeHns opueHTaLmm:

* BekTop BpaweHusa [rad] OpueHTauusa npeacTaBneHa B Ka4eCTBe BEeKTOPa BPAaLLEeHUS.
[nuHa ocu — 370 yron B paavaHax, Ha KoTopbivi 6yaeT BbINMOMHEH NOBOPOT, @ CaM BEKTOP
npepcTasnaeT cobon oCb, BOKPYr KOTOpon ByAeT AT BpalleHue. 3To — 3HaYeHne
HaCTPOMKM NO YMOMNYaHUIO.

* BekTop BpalleHus [°] OpueHTauusa npeAcTaBneHa B KauecTBe BEeKTOpa BpalleHus, ANMHa
KOTOPOro ABMAETCA 3HaUYeHeM yria NnoBopoTa B rpagycax.

* RPY [rad] Yrnbl KpeHa, Hak/ioHa v rnoBopoTa o BepTukasabHov ocu (RPY) yka3aHbl B
paguaHax. MaTtpuua nosopota RPY (nosopoT no ocam X, Y’, Z”) npencrasneHa crneayowmm
obpasom:

Rron(y, B, a) = RZ(a) - RY(B) - RX(y)

* RPY [°] Ymnbl kpeHa, HakfioHa n noBopoTa o BeptunkasbHou ocn (RPY) ykasaHbl B
rpagycax.

HaxmuTe Ha 3HayeHus, YTOObl U3BMEHUTbL KOOpAMHATLI. YTOObI YBENMYNTL MW YMEHbLLUTb
TeKyLLee 3Ha4YeHne, HaXMuTe KHOMKY + uin — cnpasa oT nons. nn HaxmuTe u yaepxveante
KHOMKW, YTOObl HENOCPEeACTBEHHO YBENMUYMTL UM YMEHbLUUTL 3HAYEHME.

MNonoxeHue couysieHeHun

OTpenbHbie MNOoNMOoXeHWA CoOYNeHeHnn 3aaatoTca Hanpsamyto. Kaxaoe nonoxeHne couneHeHunn
MOXET MMETb Npeaensl Ana couneHeHnsa B gnana3oHe oT —360° o +360°. NonoxeHns
COYNIEHEHNI MOXHO HAaCTPOUTb CrieayLLIMM crnocobom:

* HaxmuTe Ha nonoXeHne CoYneHeHnin, YTobbl UI3MEHUTb 3HAYEHUS.

* YT06bI YBENUYNTb UTN YMEHbLUUTb TeKyLlee 3Ha4eHne, HaxXMmnTe KHOMKY + unun — cnpasa oT
nong.

* Haxatnewu yaepXxuBaHne KHOMKW npmneeaeT K HenocpeaACcTtBeHHOMY yBENTUYEHUIO U
YMEHbLUEHUNK 3Ha4YeHnA.

KHonka OK

Ecnu Bbl OTKpbITb 3TOT 3KpaH € 3kpaHa NepemMelyeHune (cm. 26. Bknaaka «lNepemectntb» Ha
cTpaHuue 271), HaxaTtne kHonkn OK BepHeT Bac Ha akpaH NepemelueHne. MaHmnynstop poboTa
nepemMeLLaeTca K 3agaHHon uenu. Ecnn nocnegHee 3agaHHoe 3Ha4YeHNE ABNAETCA KOOpaMHaTaMu
WHCTPYMEHTa, MaHUnynsaTop poboTa NnepemMecTmTCs B LLeNeBoe NoNoXeHNe, UCMOoSb3ys TUN
nBuxeHnst MovelL; nnu ncnonbays tmn geuxeHna Moved, ecnu nonoxeHme CounieHeHUn SBNseTCs
nocrneaHnM 3aaHHbIM 3Ha4YeHNeM (CM. Tunbl ABYXEHUI Ha cTpaHuue 174).

KHonka «OTmMeHa»

I'Ipvl HaxaTum KHornkn OTMeHa 3KpaH 6yp,eT 3aKpbIT, a BC€ UIBMEHEHNA OTMEHEHDI.
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27. Bknapgka «BBoa-BblBOAY» UNIVERSAL ROBOTS

27. Bknapgka «Bsoa-BbiBOAY
27.1. Pobot

N BHYTpeHHMIA HacTtpavneaeMblid BXxoq HacTpaveaeMulid BLIXOO Lwucbposoin exon Lincpposoi BeIXon
CeT S-Guard Reset 4 o] 0 a o[«
BHeLLHWA
i m m) Nalal 'O 0 I
2 6 21 [Js Start-Prog s 2] []s
3 7 317 Stop-Prog 7 a7
AHanoroesld BXon Lwucpposoid Bxoq UHCTpyMeHTa LU poBOK BLIXOO UHCTPYMEH'
analog_in[0] 000y 0 1 oJ [
ov ov
Tok
analog_in[1] o.00Y 000 i
ov ov
AHanoropulid BLixon AHanoroBLIN BXOO MHCTPYMEHTa
analog_out[0 analog_in(2] noov HanpsixeHne
g_out[0] . Tok ov Tov
4,00 mA
analog_in[3] 00y Harps xeHne
analog_out[1] Tok h 4 -
g outl] @ ov 1ov

4,00 mA

000 -r@

cTh 100%

Ha aTom aKpaHe MOXHO NpoBEPUTb U 3a4aTb CUrHasbl BBOAA-BbIBOAA MO/ HaNpsixXeHUeM,
nepefaBaemble 60Ky ynpaBneHus unm nony4aemble oT Hero. Ha akpaHe otobpaxaeTcs Tekyliee
COCTOsIHVE BBOAA-BbIBOAA, B TOM YMCIE BO BPEMS BbINONHEHUSI porpammbl. MNpu BHECEHUN
M3MEHEHWIN BO BPEMSI BbINOSTHEHMS NPOrpaMMbl 6yaeT BbiNoSIHEHa OCTaHOBKa nporpammbl. Mpu
OCTaHOBKe NPOrpaMmbl COXPaHATCS COCTOSIHUSI BCEX BbIXOAHbIX CUrHanoB. YactoTa oGHOBNEHUS
aKpaHa coctaensieT Bcero 10 'y, NO3TOMy 04eHb BbICTPbIE CUrHANbI MOTYT OTOGpaxaTbes
HenpaBUIbHO.

Bo3moxHO pe3epBupoBaHme HacTpamBaeMbIX BXOL0B/BbIXOA0B AJ151 creumanbHbIX yHKUUA
6e3onacHOCTU, coaepXallmxcs B pa3fene HacTponKu KoOH1rypaumm BBO4OB-BbIBOAOB CUCTEMBI
6e3onacHocTn ycTaHoBKM (CM. 22.16. B/B Ha cTpaHuue 155 ); uMeHa 3ape3epBMpOBaHHbIX BBOAOB-
BbIBOAOB OyayT coBnagaTb C UMEeHaMM N0 yMOMYaHUIO MCMOSb3yeMom PyHKL MM 6e30MacHOCTH,
0[HaAKO UMSA MOXHO TakXe MOXeT 6bITb 3a4aHo nonb3oBaTeneM. HactpavBaembie BbIBOAbI,
3ape3epBUpoBaHHble ANA PYyHKUMIA 6e30NacHOCTN, HE ABASKTCA NepeknyaemMbiMy 1 byayT
oTobpaxaTbCs TONbKO B KAYECTBE MHANKATOPOB.

OneKTpryeckne xapakTepPUCTUKN CUrHaNoB onncaxbl B rnaee 5.4. Bxoab! 1 BbIxoabl

KOHTposnepa Ha cTpaHuue 36.

HanpsaxeHue

B paspene «Bbixoa MHCTpyMeHTa» NyHKT «HanpsaxeHne» MOXHO HaCTpOUTb, TONMbKO KOraa BbIXo,
WHCTPYMeHTa ynpasnseTtcs nosnb3osatenem. Boibop URCap Takxe ybupaeT Aoctyn K napameTpy
«HanpsxeHue».
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HacTpoitku aHanorosoro AomMeHa

[na aHanoroBbIX BXOA40B/BbIXOA0B MOXHO YCTaHOBUTb BbIBOA, TOKa [4-20 MA] unu HanpsaxeHus [0-
10 B]. 311 HacTpoiku 6yayT 3anoMHEHbl NPY COXpPaHeHUN NpPorpamMMbl Ha Crly4an BO3MOXHbIX
nepesanyckoB KOHTposnnepa poboTa B 6yayuiem. Boibop URCap B «Bbixoae MHCTpyMeHTa»
ybupaet gocTyn K «HacTtporikam gomMeHa» Ofis aHanoroBbiX BXOA0B MHCTPYMEHTA.

UHTepdenc cBA3U MHCTPYMEHTA

Mpwn BKNtoueHHOM UHTepdence cBA3n MHCTpyMeHTa (UCW) aHanoroBbi BBOA, MHCTPYMEHTa
CcTaHoBUTCS HegocTyneH. Ha akpaHe BBoAa-BbiBOAA nosie BBog MHCTPyMEHTa 3MeHAeTCs Kak
MOKa3aHo HUXe.

Tool Analog Input

Baud Rate 115200

Parity None

Stop Bits One

RX Idle Chars 1.50

TX Idle Chars 3.50
NMPUMEYAHUE

B pexume lNuTaHue Ha aBa BbiBOAa LG POBbIE BbIXOAbl MHCTPYMEHTA AOMXHbI
UMeTb criegyowme MMeHa:

* tool_out[0] (nuTaHwne),
* tool_out[1] (3A3EM).

Huxe nokasaHo nosne BbIXOA WHCTPYMEHTa.
Tool Digital Output

Power GND

Current

000 maA

27.2. MODBUS

Ha cHMMKe 9KpaHa HuXe noKasaHbl 3aaHHble BO BpeMd YCTaHOBKU CUTHanNbI BBOAA/BbIBOAA
kneHta MODBUS. NMpy nomMmoLLmM pacKpbiBaOLMUXCA MEHIO B BEPXHEW YaCTu 3KpaHa Bbl MOXETE
N3MEHUTb 0TOBpaxeHne CoAePXMMOro CornacHo Tuny curHana n 6noka MODBUS, ecnu
HaCTPOEHO HECKONbKO B610KOB. Kaxablvi CUrHam n3 faHHbIX MEHIO COAEPXMUT COCTOSHME
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COeAUHEHUS, 3Ha4YeHNe, UMS U aapec curHana. BoiIxogHble CUrHanbl MOXHO U3MEHATb, €CAN 3TO
paspeLleHo COCTOAHNEM COeANHEHNA U HAaCTPONKOM Ha BKknagke «Beoa-BbiBoa» (cM. 25.5.
HacTpoika BBOAa-BbIBOAA Ha CTpaHuue 236).

) BHyTpPEeHHWIA

' BHeLuHu

MODBUS Bxogsl BeixoAkl

Enok MODBUS: 10.0.0.2 Bnox MODBUS: 10.0.0.2

%] MODBUS_4 [260] MODBUS_3 [18]

&

Bnox MODBUS: 127.0.0.1 Brnok MODBUS: 127.0.0.1
e MODBUS_1 [0] MODBUS_2 [16]
MODBUS_5[17]
MODBUS_6 [18]
MODBUS_7 [19]

MODBUS_8 [20]

G666 666G

MODBUS_9 [21]

° 0 O IIL-wwlﬂLLMF!.
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28. Bknagaka «XypHan» UNIVERSAL ROBOTS

28. Bknagka « XypHan»

MokazaHnA Harpyaka Ha co4yneHeHue

TeMn. KOHTPO/INEPa 24,0 °C 0 OcHoBaHve oK P 0,0B !

R 0.0B v 1 3

ETE

HanpsskeHme ceTia 48,0 B 1) Mne4o oK —
Cp.nnTaHne pobaTta 0BT 2! JlokoTb OK —rr 00B
Tok 0,04 3) BanscTbe 1 oK — oo 2z |

ms 0.0B

Tok BBOA&-BLIBOAA oA 4)3anAcTbe 2 oK

TOK UHCTPYMEHTA 0 MA 5 3anacTee 3 oK e 0,08 1 | [)

HKypHan

o [0] [1] [ 18 & comnonmapon

‘ 2022-06-22 01: 87: 06, 847 PalyScape coAD ~

BrlBpath cofisl TWe B XypHane ons npocMoTpa
NOMNOAHUTENEHOR MHhopMaLMiA

O Hopmansnunii b ° 0 O Crmyaumns .
CkopocTe 100%

Ha Bknagke XypHana otobpaxaeTca uHdopmauusi 0 MaHunynsaTope poboTta n 6510ke ynpaBneHus.

28.1. [Nloka3zaHunA n Harpy3kKa Ha cousieHeHne

Ha naHenu «[MNoka3aHusay npuBeaeHa nHdopmaums o 6rnoke ynpaenexus. Ha naHenu «Harpyska
Ha COYNeHeHne» NpuUBeLEHbI CBEAEHNS NO KaXA0MY COYNIEHEHNIO MaHunynaTopa. [na kaxaoro
COUNIEHEHNS yKa3aHo crneayoLee:

* Temnepatypa
* Harpy3ka
* CocTosiHMe

* HanpsaxeHwue

28.2. XypHan

B nepeom cTon6ue oTobpaxarTcs 3anucy XypHana, pacnpeaeneHHble No CTeNeHN CEPbE3HOCTM.
Ecnu ¢ 3anucbio XypHana cBsi3aH oT4eT 06 olimbkax, BO BTOpoM cTonbue byaet nokasaHa
cKpenka. B cnegytowmx aByx ctonbuax — Bpems Nosly4YeHnst  UICTOMHMK coobLeHns. B nocnegHem
cTonbue nokazaHo caMo CoobLLEHME N KOPOTKOE ONucaHue.

B HEKOTOpbIX COOBLLEHNAX XYpHaANa MOXEeT coaepXaTbcs AOMNONHUTENbHAA nHdopMaums,
KOTOPYO MOXHO BbIBECTU C NPaBOI CTOPOHbI, BbiOpaB COOTBETCTBYIOLLYIO 3aMMCh XypHana.
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CTeneHb Cepbe3HOCTU CoobLIeHUA

Co06LeHNss MOXHO OT(hMNbTPOBaTL NEPEKIIOYATENAMMU, KOTOPbIE COOTBETCTBYHOT CEPbE3HOCTY
3anucy B XXypHarne unu Hanu4yuio Brnoxexus. B cnepytowen Tabnuue onvcaHa CTeneHb
CEpPbE3HOCTUN COOOLLEHNS.

MpuBoamnTCs 06Lan nHopMaums: COCTOsIHME NPOrpaMmbl, UISMEHEHUSI KOHTpOsiepa u
BEPCUM KOHTpoIJepa.
! Mpo6nemsbl, Nocne KOTOpbIX CUCTEME YAaNoCh BOCCTAHOBUTLCS.

CocTosHMe 3anpeTa BO3HMKAET Npu BbixoAe 3a npeaen 6esonacHoctu. Mpu aTom poboT
BbIMOSIHAET OCTAaHOB COOTBETCTBYIOLLEN KaTeropum 6e30nacHoCTy.

CocCTOsiHME HENCMPABHOCTN BO3HWUKAET, ECIM B CUCTEME €CTb HeYCTPaHNMas oLInbKa.
Mpy 3TOM po6OT BbINOSHAET OCTAHOB COOTBETCTBYHOLLEN KaTeropmm 6e3onacHoOCTy.

Mpw BbIOOPE 3anucK XypHana B NpaBoW YacTu 3KpaHa NosABNSAETCA AONONMHUTENbHAN
nHdopmauus. MNpu Boibope hunbTpa BNOXEHU NOKa3blBalOTCA MO0 TONLKO BMOXEHUS 3an1cen,
nnbo BCe 3anucw.

28.3. CoxpaHeHne ot4yeToB 06 oLInbKax

MoApOo6HBI OTYET O COCTOAHUM AOCTYNEH NPY HANMYMKN 3HaYKa GyMaXXHOW CKPENKM Ha CTPOUKe
XypHana.

NMPUMEYAHUE
MNpwu co3paHnM HOBOro oTYeTa, Camblil CTapbi oT4eT yaanaetca. CoxpaHalTca
TOSIbKO 5 NocrneAHnx oT4ETOoB.

1. BbiGepute CTPOUKy XypHana n HaxXmuTe KHOMKy « CoOXxpaHUTb OTYET», YTOObI COXPaHUTb
otyeT Ha USB-Hakonutensb.

OTyYeT MOXHO COXpaHUTb BO BpEMA BbINOJIHEHUA NPOrpamMmbl.

OTcnexunBaTb U SKCNOPTUPOBaTb MOXHO criepytoLme olwmnbKu:
* ABapuiHbIN OCTaAHOB
* HewucnpaBHocTb
* BHyTpeHHue nckntoyeHue PolyScope
* 3alUTHbIN OCTaHOB
* HeobpaboTtaHHoe ncknwo4veHne B URCap

* 3anpet
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OKCNOPTUPOBaHHbI OTYET COAEPXKMT NPOrpaMmy nosib3oBaTens, XypHasn cobbITUi, yCTaHOBKY U
CMUCOK 3anyLLEeHHbIX Cryx6.

28.4. ®ann gna TeXHNYEeCKOU NnogaepXxKu

B danne otueTa cogepxartcs cBefeHus Ans AMarHoCTUKY 1 BOCnponsseaeHus owmbok. Kpome
TOro, hann coaepXxuT 3anucu o npeablayLmx cbosx poboTa, a TakkKe ero TeKyLLyHo
KOHUrypauuio, nporpamMmel U ycTaHOBKU. OTYET MOXHO COXpaHUTb Ha BHeLHun USB-
Hakonuternb. YTobbl BOCNONMb30BaThCA 3TON (PYHKUMEN, HA SKpaHe «KypHasn» HaXMUTe KHOMKY
Paiin noaaepXkKu 1 cneaynte ykasaHuam.

NMPUMEYAHUE

JKcnopT MOXET 3aHATb A0 10 MUHYT B 3aBUCMMOCTU OT ckopocTn USB-HakonuTens
1 pa3mepa pannos, nonyyeHHbIx 0T poboTa. OTHET coxpaHsieTcs B BUAE 0ObIYHOro
He 3awmLeHHoro naponem ZIP-danna, KoTopbi MOXHO U3MEHUTL Nepes,
OTNPaBKOW B CNyX0y TEXHNYECKOW NOAOEPXKKN.
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29. MeHeaxep nporpaMm 1 yCTaHOBOK UNIVERSAL ROBOTS

29. MeHepXxep nporpamMm 1 yCTaHOBOK

4 . e

Homwif.. OTHpETE... CoXpaHMTEh..

MeHenxep nporpamMm 1 yCTaHOBOK — 3TO TPy 3Ha4YKa, NO3BOMSOLMNE CO3A4aBaTb, 3arpyXatb 1
KOH(purypmpoBaTtb nporpaMmmbl n yctaHoBku: Co3paTtb, OTKpbITb... ¥ COXpaHUTb.... B nyTn dpanna
oTobpaxaeTcsa MMs TEKYLLLEN 3arpy>XeHHOM NporpaMmbl U TUM ycTaHoBKW. MyTb daina nameHseTcs
npv CO34aHMKN UK 3arpy3Ke HOBOM NPOrpaMmbl UK yCTaHOBKKW. [1na poboTa MOXeT ObITb
OOCTYMNHO HECKOMbKO YCTAaHOBOYHbIX hannoB. Co3faaHHble NPOrpaMMbl 3arpyxatoT U UICNoNb3yoT
aKTUBHYIO YCTAHOBKY aBTOMaTUYECKN.

29.1. OTKpbITB...

Mo3BonseT 3arpy3nTb NPOrpaMmmMy W/mnm yCTaHOBKY.

e 2+ QH = B

Hyprian

MporpaMma MNepeMeHHLIe ”PFPH"“H

7 Yeranoska
AL

ABCDE

OcTaHoOBJI€HO

BozpacTt pob6oTa

° 0 o ':L-1lv\;,"."IHLLMF|.

OTKprBaHI/Ie nporpamMmmbl

1. B meHepxepe nporpaMm 1 yCTaHOBOK HaxXmute OTKpPbITb... U BbIOEPUTE MYHKT
«lMporpammay.

2. B okHe «3arpy3unTtb nporpaMmmMy» BblbepuTe CyLLECTBYIOLLYIO NPOrpaMmmy 1 HaxXmMuTe
«OTKpPbITbY.

3. Yb6enutecb, uTo B NyTK (hanna otobpaxaeTcs MMsi Hy>XXHOW NPOrpaMmbl.

OTKprBaHI/Ie YCTaHOBKMW.
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1. B meHepxepe nporpamMm n yctaHoBOK HaxXmuTe OTKpPbITb... U BbIbepuTe NyHKT
«YcTaHoBKa».

2. B okHe «3arpy3uTb yCTaHOBKY poboTa» Bbl6epuUTe CyLLECTBYIOLLYIO YCTAHOBKY U HAXMUTE
«OTKpPbITbY.

3. B none «KoHdurypauma 6esonacHocTn» Bblibepute «[IpUMEHNTb» 1 BbIMONHUTE Nepe3anyck
poboTa.

4. Bblbepute «HasHauuTb yCTaHOBKY», YTOGbI HA3HAYUTL YCTAHOBKY ANS TEKYLLEeh NporpaMmbI.

5. Y6eputecb, 4To B NyTH parina otobpaxaeTcsi UMs HY>XXHOW YCTaHOBKM.

29.2. HoBbin...

Mo3BonsieT 3arpy3nTb CO34aTb HOBYO MPOrpaMMy U/Mnu yCTaHOBKY.

mE2+MH

jwe | Nporpanma Nepemenenne B Hyprian

MNporpamma MNepeMeHHLIe "PDFPBNHB

lvuaunuxa

ABCDE

OcTaHOBNEHO

BozpacTt pob6oTa

[0 OTobparkeHne KOHTPOMLHEIX TO4EK

O Hopmanununi I ° 0 O ':L-Hv\;,"V'IHLLMF!.
CkopocTe 100%

Co3zpgaHne HoBOW Nporpammbl

1. B meHepxepe nporpaMm 1 yCTaHOBOK Haxmute Co3aaTh... 1 Bbibepute NyHKT
«lMporpamman.

2. B okHe «[lporpamma» CKOHUrypupymnTe HoBY NporpaMmmy AOMXHbIM 06pa3om.

3. B mMmeHepxepe nporpaMmm v ycTaHOBOK HaxXxmnte CoxpaHUTb... 1 Bbibepute « CoxpaHuTb BCe»
nnn «CoxpaHuTb NporpamMmy Kak...»

4. B okHe «CoxpaHuUTb MporpamMmy Kak» NnpucBouTe NporpaMmme NMs n Haxmute «CoxpaHuTby.

5. Y6epnutecb, uTo B NyTK (hanna otobpaxaeTcs MMsi HOBOW NPOrpaMmbl.

Co3zpgaHne HOBOW YCTaHOBKM

,D,J'IFI NcnoJsib30BaHNA yCTaHOBKU NMOCS1€ BbIKITIOYEHUA NUTaHUA p060Ta ee H606XO,EI,MMO COXPaHUTb.
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1
2
3.
4

o

B meHepxepe nporpamm u yctaHoBOK HaxmuTte Co3aaTh... 1 BbibepuTe NyHKT «YCTaHOBKa».
Haxmute «[NloaTBepanTb KOHUrypauuio 6€30nacHOCTY.
B okHe «YcTaHOBKa» CKOH(UIypupymnTe HOBYHO YCTaHOBKY AOSTIXHbIM 06pa3om.

B MeHepxepe nporpamMm 1 yCTaHOBOK HaxXmute COXpaHUTb... U Bbibepute « CoxpaHuTb
YCTaHOBKY Kak...»

B okHe «CoxpaHuTb ycTaHOBKY poboTa» npucsonTe danny nmsa n Haxmmte « CoxpaHuTb».
BbibepuTte «HasHaunTb yCTaHOBKY», YTOObI HA3HAYNTL YCTAHOBKY A1 TEKYLLEN NPOrpaMMbl.

Y6eputech, 4To B NyTU (hanna otobpaxaeTca MMsi HOBON YCTaHOBKM.

29.3. CoxpaHuTb...

e 2+ QH

jre | Nporpanme Nepemenenns BB Kypran

MporpammMa MNepeMeHHLIE Bcwamﬂ"— BCe

e O s
ABCDE

R

OcTaHOBNEHO

BospacTt poboTa

[0 OtobpaeHune KOHTPOIIBHBIX TOHEK

O Hopmansnunii b ° 0 O Crmyaumns .
CkopocTe 100%

®dyHkuma CoxpaHuTb NpeasiaraeT Tpy BapyaHTa. B 3aBUCMMOCTM OT NporpamMmbl/yCTaHOBKM,
KOTOPY!IO Bbl 3arpyxaeTe unv coszaeTe, Bbl MOXeTe BblGpaTh:

CoxpaHuTb BCce — HeMeaJIEHHO COXPaHUTb TEKYLLYIO MporpamMMy 1 yCTaHoBKY 6e3 3anpoca co
CTOPOHbI CUCTEMbI O BbIGOPE APYroro pacrnosioXeHns unun gpyroro umeHun. Ecnv B nporpammy mnm B
YCTaAHOBKY HEe BHECEHO U3MeHeHMI, KHonka « CoxpaHuUTb BCe...» oTobpaxaeTcsa He aKTUBHOMN.

CoxpaHuTb NporpaMMmy Kak... — U3MEHUTb MMS U PacrionoXeHrne HOBOM nporpammel. TekyLias
YyCTaHOBKA TakXe COXpaHSAEeTCs — NoJ TEKYLMM UMEHEM U C TEKYLLIMM PacrosioXeHUEM.

CoxpaHWUTb YCTAHOBKY KaK... — UI3MEHUTb MMSI 1 PacrofioXeHne HOBOW YCTaHOBKU. TekyLuas
nporpaMmMa COXpaHaeTCs NoJ TeKYLLMM UMEHEM U C TEKYLLIMM PacnosioXeHNEM.
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29.4. [Incnetuep dpannos
M2 ¢ QM

X | m © a:
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Ha aTom pucyHke nokasaH aKpaH 3arpy3ku, KOTOpbl COCTOUT U3 CreayoLLmMX KHOMOK:

HaBurauuoHHas Lenoyka

B HaBUraumoHHoW Lienoyke nokasaH CnmncokK KaTasioroB BMOTh 10 TEKYLLErO MECTOMONOXEHUS.
Bbi6paB nmsi kaTanora B HaBUraLMoOHHON Liernoyke, MecTONoSIOXEHNE MEHSAETCS Ha 3TOT KaTasnor u
oTobpaxaeTca B o6nacTtu Bbibopa danina.

O6nacTb BblboOpa ¢hanna

YUT06bl OTKPLITE (haln, HaXMUTe Ha ero MMs. [ns BbIGopa KaTanoroB HAXMUTE U yAEpPXUBaNTe nx
MMS NON CEKYHAbI.

PunbTp hainos

Bo3moxHa ycTaHoBKa TMNoB oTobpaxaembix annos. Mpu Bbibope (annos pes. Konuu B AaHHOM
obnactu otobpaxatorca 10 nocnegHUx coxpaHeHHbIX Bepcuii nporpammel, rae «.old0» — camas
HoBas, a «.old9» — camas cTapas.

Uma cdaina

3necb oTobpaxaeTtca BblopaHHbIv chann. Mpu coxpaHeHumn daina ncnonb3ynTe TEKCTOBOE Norne
Ona BBoAa umeHu danna.
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29. MeHeaxep nporpaMm v yCTaHOBOK UNIVERSAL ROBOTS

KHonku «[eicTBue»

CTpoka MeHI0 COCTOUT U3 pAaa KHOMOK, MCNOSb3YeMbIX OS5 ynpaBneHusa dannamu.

Hencteue «Pe3epBHOE KOMMpoBaHMe» cnpasa OT CTPOKU MEHI0 UCMOfb3yeTcs ANA pe3epBHOro
KOnNnpoBaHUS BbibpaHHbIX dannos 1 kaTanoros Ha USB-Hakonutens. [lenicTBue «Pe3epBHoe
KONuMpoBaHUe» BKOYEHO TONBKO B TOM criydae, ecnv K USB-nopTy NOAKNIOYEH BHELUHNIA
HaKonuTenb.
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30. MeHto «ambyprep» UNIVERSAL ROBOTS

30. MeHto «["ambyprep»
30.1. CnpaBka

34eCb MOXHO HanUTu onpeaeneHnsa Ana BCEX 3IEMEHTOB, ONPeAEnsAoLLmnX BO3MOXHOCTH
PolyScope.

1. B npaBom yrny BepXHero KOMIOHTUTYJ1a Haxmnte Ha MeHto FamMbyprep 1 Bbibepute NyHKT
Cnpaska.

2. Haxmwute Ha oguH u3 KpPaCHbIX BOMNPOCUTENIbHbLIX 3HAKOB, yTOOBbI nony4ynTb onpeneneHne
HY>XHOro afieMeHTa.

3. B npaBom BepxXHEM Yriny OKHa C onpefeneHneM afieMeHTa HaXMUTE Ha KpacHbIi cUMBon X,
4TOObI 3aKPbITH CMPABKY.

30.2. O nporpamme

MoXHO BbIBECTU Ha 9KpaH BEPCUIO N LOPUOMNYECKYIO MHOpMaLMIO.
1. HaxmuTte Ha meHto MamMbyprep v Bbibepute NyHKT O nporpamme.
2. Haxwmwute nyHkT Bepcus unu KOpuauyeckasa nHgpopmaums ans otobpaxeHnst aHHbIX.

3. Haxmute «3akpbiTby», YTOObI BEPHYTLCSA K UCXOAHOMY 3KPaHy.

30.3. HacTtpouku

MepcoHanusauua HacTpoek PolyScope

1. B BepxHEM KONOHTUTYNEe HaxXmuTe MeHto «Fambyprep» 1 Bbibepute HacTponku.

2. B 60KOBOM MeHI0 crieBa BbIGepUTE 3NEMEHT AN nepcoHanusauun. Ecnv 3agaH naponb
pabouero pexuma, obnacte Cuctema B 60KOBOM MEHIO AOCTYMHA TONbKO NPOrpaMMUCTY.

3. Yro6bl NPUMEHUTb 3MEHeHUsA, HaxMuTe MPUMEHUTL U Nepe3anyCTUTb CripaBa BHU3Y.

4. Y1006bl 3aKpbITb OKHO «HacTponkuny 6e3 naMeHeHun, HaxmuTe BHU3Y cnesa BbixoA.

30.3.1. NapameTpsbl

HA3blk

Bbl MOXETE N3MEHNTb A3bIK Y eANHULbI U3MEPEHUA (METPUYECKNE UM UMMEPCKUE) ANS
PolyScope.
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Bpemsa
Bbl MOXeTe nony4nTb 4OCTYN UW/WUNn N3MEHNTb TeKyLLlee BpeMs 1 AaTy, oTobpaxaemble Ha
PolyScope.
1. B BEpXHEM KONOHTUTYNE HaXMuUTe 3Ha4oK MeHio «"ambyprep» 1 BbibepuTte HacTpoiku.
2. B pa3pene «[apameTtpbi» BbibepuTe Bpems.
3. lpoBepbTe 1 M3MeHUTE BpeMS 1 (Unn) AaTy npu HeO6Xo0AMMOCTM.

4. Haxmute NMpumeHnTb 1 nepe3anycTutb, YToObl NPUMEHUTHL UBMEHEHUS.

[ata n Bpemsa otobpaxatotca Ha BKnagke «XypHan» (cm. 28.2. XypHan Ha cTpaHuue 281) B
pa3gene XypHan.

CKpbITb NOSI3YHOK CKOPOCTHU
PacnonoxeHHbI B HUXHEWN YacTn 9KpaHa BKNaaKu « BbINOAMHWUTLY NON3YHOK CKOPOCTM NO3BONAET
onepaTopy U3MeHSTb CKOPOCTb BbIMOSHAEMbIX MPOrpaMm.

1. B BepxHeM KONOHTUTYNEe HaXMuTe 3Ha4oK MeHto «["ambyprep» n Bbibepute HacTponku.

2. B pas3pene «[MapameTpbi» HaxmuTe OKHO «BbINOMHUTBY.

3. C nomoubto hriaxka ycTaHOBUTE OTOBPaXeHue Unm CKpbiTMe NON3yHKa CKOPOCTY.

30.3.2. Maponb

AAMUHUCTpUpOBaHUe
Maponb agMUHUCTpaTOpa NO3BOSIAET UBMEHSITb HACTPOINKM 6€30MacHOCTM CUCTEMBbI, BKITHOYas
[OCTYIM K CETH.

Maponb agMUHUCTPaTOpa — 3TO NapoJib OT YYETHOW 3anncy nonb3oBaTens root B cucteme Linux,
ynpaenstolien pobotoMm. OH MoxeT noTpeboBaTbCcA Ans paboTbl N0 CETU — Hanpumep, Yepe3 SSH
unu SFTP.

BHUMAHUME

BoccTaHoBuUTb yTepFIHHbII?I napojib agMUHUCTPaTopa HEJIb3A.

* [puMunTe Mepbl No 06ecrneyYeHnio CoOXpaHHOCTM Naposnsa aaMUHUCTpaTopa.
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29 QM

) MNapameTpel Mpo4yne HacTporkin
> Mapone

C) 3anyck «BonLwebHsl x» chaiAnos
> Cucrema

OBuiee

OrpaHNYKUTL AOCTYN BXOAALLIAX NOAKMIOHEHMIA 3TOIR MOACETHIO
SSH

Cepauce:

OTKNKOYATE BXOAALUMA AOCTYN K AONONHATENBHEIM MHTepdhercam (Mo nopTam)

Mapone agMUHACTPAaTopa Pasbnokunposare 3abnoknpoearte

—

CkopocTe 100%

YcTaHoBKa napons agMMHUCTpaTopa

o 0 O -iun;;n:mna.

1. B BepxHEM KONOHTUTYSE HaXMUTE 3Ha4oK MeHio «"ambyprep» 1 Bbibepute HacTpoinku.

2. B pa3sgene Naponb Haxmnte « ADMUHUCTPUPOBAHUEY.

3. B pasgene Tekywuin naposib BBEAMTE Naposib No ymMonyaxuio: easybot.

4. B none Hosbl naponb BBEAMTE HOBbIM NApPOSib.
Mcnonb3yiiTe HaaeXHbli Naporib U He coobLLanTe ero HUKOMY — 3To obecneynT
MaKcumManbHyt0 6€30NacHOCTb CUCTEMBI.

5. B none MNoareepauTe HOBLIM Napofb BBEAMTE HOBbIM NApoSib eLle pas.

6. MopTBEpaouTE CMeHy napons, Haxas MpUMeHnTb.

BesonacHocTb

Maponb 6e3onacHOCTM NpeaoTBPaLLaeT BHECEHME HECAHKLIMOHMPOBAHHbIX U3MEHEHWUI B
HaCTPOMNKN 6e30NacHOCTH.

30.4. Cuctema

30.4.1. Pe3epBHOE KONMPOBAHUE 1 BOCCTAHOBMNEHNE

Bbl MOXeTe coxpaHUTb MOSHYO KONuto cBoen cucteMbl Ha USB-HakonuTens n ucnons3osaTh ee
ONs BOCCTAHOBMEHMA CUCTEMbI A0 NPeablAyLLEro COCTOAHNA. 3TO MOXET 6bITb He06X0AMMO B
cny4vae NoBpexAeHUs AaHHbIX Ha ANCKE UMK CIyYanHOro yaaneHus.
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NMPUMEYAHUE

[nsa cozpaHna pe3epBHOM KONUM U BOCCTaHOBEHMA Ucnonb3ynTte oanH n3 USB-
pa3beMoB BHYTpu 6r1oka ynpasnerusi. USB-nopt 6noka ynpaeneHust 6onee
cTtabuneH, No3ToMy Co3gaHne pe3epBHOM KoMK 3aNMET MEHbLLE BPEMEHU.

Pe3epBHOe KonupoBaHue CUCTEMDI

1. B BEpXHEM KONOHTUTYNE HaXMuUTe 3Ha4oK MeHio «"ambyprep» n BbibepuTte HacTpoiku.
2. B paspene «Cuctema» HaxmuTe BoccTtaHoBNEeHue ¢ pe3epBHOM KOMUU.

3. BbibepuTte MecTo ansi XxpaHeHns pe3epBHOM Konuu 1 Haxmute PesepBHoe KonupoBaHue.
4

YUTtoObbl BbIMOMHUTL NOJNHYIO Nepe3arpy3ky CUCTeMbl, HaXXMUTe OK.

BoccTtaHoBneHue cuctemsl

NMPUMEYAHUE

Ecnu cuctema BocctaHaBnnBaeTcsa C NOMOLLbO HOBOM SD-KapThl, Npu 3anycke
Polyscope npoBepbTe cepuiiHbin HoMep obpa3sa Ha SD-kapTte. Ecnu cepuiiHbin
HOMep He coBnapaeT, NPOLECC BOCCTAHOBNEHNSI MOXET ObITb BbIMOSTHEH HE
nonHocTbi. OwnbKa BOCCTaHOBNEHNS NOABNSAETCS N3-3a TOr0, YTO He yaaeTcs
HaNTN COOTBETCTBYIOLLNIA CEPUNHBIA HOMEpP

B BepxHEM KONOHTUTYNE HaXMUTE 3HAa4YOK MeHIo «["ambyprep» n Bbibepute HacTpoiku.
B pa3gene «Cuctema» Haxmute BocctaHoBneHve ¢ pe3epBHO KOnuu.

BbibepuTe dann pesepBHOM KONun n HaxXmuTe BOCCTaHOBUTD.

> b =

MoaTtBepanTte, Haxas OK.

30.4.2. ObHOBNEHUE

YcTaHaenueavite obHoBneHus ¢ USB-HakonuTens, 4tobbl Ha po6oTe UCNonb30Banack akTyasribHas
BEpCcUsA NporpaMmHoro obecneyeHus.

O6HoBNEeHMe nporpaMMHoOro obecnevyeHus

1. B BEpxXHEM KONOHTUTYSE HaXMUTE 3Ha4Y0K MeHio «"ambyprep» n Bbibepute HacTpoinku.
2. B pa3pene «Cuctema» Haxmmte O6HOBUTD.

3. BcraBbTte USB-HakonuTenb n Haxmute NouUck, 4Tobbl NPOCMOTPETH CMUCOK AOMYCTUMBbIX
annoB 06HOBNEHNIA.

4. Bblbepute HyXHY BEPCUIO N3 CNMCKa A0NYCTUMbIX (dannoB 06HOBMNEHUI N HAXMUTE
O6HOBUTb 418 YCTAaHOBKM.
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BHUMAHUE
O6na3aTenbHO BLINOSHANTE NPOBEPKY NporpamMmm(bl) nocne o6Hosnexus MO.
O6HOoBNEHME MOXET NPUBECTU K UBMEHEHMIO TPAEKTOPUI B NporpamMmax.

30.4.3. CeTb

CkKoHcurypmpoBaTth NoAKNoYeHne poboTa K ceTn MOXHO, BbliopaB 0fuH U3 Tpex cnocoboB:
* DHCP.
* Cratunuyeckuni agpec.

* CeTb OTKIIOYEHA (€CNKY Bbl HE XOTUTE NOAKIoYaTb poboTa K ceTn).

B 3aBucmMmocT ot BbiI6paHHOro cnocoba CKOHUIypupymnTe HaCTPOMKN CETK:
* IP-appec.
* Macka noaceTw.
* LWn3 no ymonyaHuio.
* OcHoBHon DNS-cepsep.

* AnbTtepHaTuBHbIi DNS-cepBep.

MpuMeHnTE n3ameHeHus, Haxas [TPUMEHUTD.

30.4.4. Ynpasnenue pannamm URCap

Bbl MoxeTe agMmuHncTpupoBaTh cyuectsytowme URCaps v yctaHoBUTbL Ha poboTa HOBbIE.
1. B BepxHEM KONOHTUTYNE HaxmuTe MeHio «rambyprep» n Bbibepute HacTponku.
2. B pasgene «Cucrtema» Bblbepute URCaps.
3. Haxmute KHOMKy +, BbibepuTe chann .urcap 1 Haxmmte OTKpbITb.
4

Ecnu Bbl X0TUTE NPOJONXUTL YyCTaHOBKY BbibpaHHoro URCap, HaxmuTe Mepesanyck. o
OKOH4YaHuu atoro atana URCap ycTaHOBMEH 1 FOTOB K UCMOMb30BaHUIO.

5. Yt06bI ynanute ycraHoBneHHbin URCap, Bbibepute ero ns cnucka «AktnsHole URCaps» n
HaXmuTe KHOrKY -, a 3aTem Nepe3anyck, 4To6bl U3MEHEHUS BCTYMUIN B CUIY.

Moapo6bHasa nHgopmauusa o HoBbix URCap oTtobpaxaeTtca B none AKtuBHble URCaps. 3Hauok
cocTosHuA oTobpaxaeT coctosHne URCap:

* © URCap ok: URCap yctaHoBneH 1 pabotaeT HopMarnbHO.

* © C6oun URCap: URCap ycTtaHOBIEH, HO HE MOXeT 6bITb 3anyLieH. ObpaTutech K
pa3paboTtunky URCap.

* © Tpebyetcs nepesarpy3ka URCap: URCap yctaHoBneH, TpebyeTcs nepesarpyska.

Coob6uweHus 06 owmnbkax n nigpopmaumsa o URCap otobpaxatotca B none MHpopmauusa URCap.
B 3aBMCMMOCTM OT TUNa 06HapPYXeHHbIX OLUMOOK NOABASIOTCA pa3Hble COOOLEHNS.
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30. MeHto «"ambyprep»

30.4.5. JuctaHUuMoHHOE ynpaBreHne

PoboT moxeT 6biTb B pexmme «MecTHoe ynpaBneHue» (C ynpaBneHmeM ¢ NoAgBECHOro nynbTa
06yyeHuns) unu «JuctaHuMoHHOe ynpaBneHne» (C BHELLUHUM yrpaBrneHnem).

Bkntouatk 1 oTnyckaTb TOpMo3 poboTa Yepes ceTb

MonyyaTtb 1 BbINONHATL NPOrpaMmmbl poboTa u
nepecbinaTtb yCTaHOBKY po6oTy Mo ceTu

ABTOMaTMYECKM 3arnyckaTb MPorpaMmmbl Npu 3arpy3ke
C ynpaBneHneM c UndpoBbIX BBOAOB

ABTOMaTUYECKM OTMNYCKaTb TOPMO3 Npu 3arpy3ke ¢
yrnpaBreHnem ¢ umdpoBbIX BBOAOB

3anyckaTb Nporpammsbl ¢ ynpaeneHnem ¢ undpoBbix
BBO/OB

MepemewaTtb poboTa ¢ BKNnagku
«[lMepemecTntb»

3anyckaTtb C NoABECHOro nysbTa
o6yyeHuns

3arpyxaTtb NporpaMmbl U YCTaHOBKU C
NnoABECHOrO NysibTa 06yyeHus

Mcnonb3oBaTb cBOGOAHbIV NPUBOA

YnpaBneHve po6oToM Yyepes ceTb Unn UMPOBOI BBOZA MO YMOSTYAHUIO OFPaHNYEHo.

* Ecnu BKNo4YnTb 1 BbIGpaTh YHKLMIO AUCTAaHLUMOHHOIO YNpaBneHns, AaHHOe orpaHuyeHne

YCTpaHAETCA.

* YT06bl ynpaBneHne BCeMm TEKYLLUMUN NPOrpaMMamMm 1 BbIMOSTHAEMbIMU CKPUMTamMu MO0
OCYLLECTBNATLCA ANCTAHLUMOHHO, BKITHUYNTE OUCTAHLUMOHHOE yNpaBfieHne nocpeacTBomM
npoduna «MecTHoe ynpasneHue» (ynpasneHue PolyScope) pobora.

* ,D,J'IFI aoctyna K AnCTaHUMOHHOMY U MECTHOMY peXunmy B npocbmne BKIMHOYUTE (byHKLI,I/IlO

«[OMCTaHUMOHHOE ynpaBrneHne» B HaCTPOMKax.

BkrioyeHne gUCTaHUMOHHOIO ynpaBJieHUA

1. B BepxHeM KONOHTUTYNEe HaxXmuTe MeHto «"ambyprep» 1 Bbibepute HacTpoinku.

2. B pasgene «Cuctema» BbiGepute [JUCTAHLUMOHHOE yrpaBrieHUeE.

3. YT06bl PyHKUMM ANCTAHLMOHHOIO YNpaBnieHnsa cTanu A0CTYMNHbl, HAXMUTE BKIIOUYUTD.
PolyScope octaetcst akTuBHbIM. [Mpy BKIIHOYEHUM AUCTAHLMOHHOIO YNpaBnieHns PyHKUNS He
HauyMHaeT OeNCTBOBaTb HEMeIEHHO. JTO NO3BONSAET NEepeKNioyYaTbCa MeXay pexmumamMmu
«MecTHoe ynpasneHue» n «[AnctaHuMOHHOE ynpaBreHne».

4. Ytobbl nepekntountb HacTponkm PolyScope, B MeHio npoduns Boibepute [AMCTaHLMOHHOE
ynpasneHue. BepHyTbcsa B pexum «MecTHoe ynpaBneHme» MOXHO nyTemM Bo3BpaTta B MEHIO

npoduna.

UR10e 296

PyKOBO,EI,CTBO nosb3oBaTtena



30. MeHto «"ambyprep»

IR
UNIVERSAL ROBOTS

NMPUMEYAHUE

* [lMcTaHUMOHHOE ynpaBrieHne orpaHMYMBaeT AenNCTBUS onepaTopa B
PolyScope, ogHako no3BonseT cneanTb 3a COCTOAHMEM poboTa.

30.4.6. bBe3onacHocCTb

OO6uiee

* Ecnu po60T 6bin BbIKNOYEH B pexume «[JMCTaHUMOHHOE yrpaBneHne», To 1
3anyLieH oH byeT B 3TOM Xe pexunme.

Ha Bknagke «O6uee» MOXHO HAaCTpOUTb «BoNLWEOHbIEY» daiisbl U CETEBOM AOCTYN K poboTy.

«Bonwe6Hbie» channbl

«BonwebHbin» ann —ato cueHapui Ha USB-HakonuTene, KOTopbI 3anyckaeTcsi Npy BCTaBke

HaKonuTtena B CUCTEMY.

«Bonwe6bHble» dainbl UMeKT HeorpaHMYeHHbIE NpaBa Ha BHECEHNE U3MEHEHUI B CUCTEMY,
Mo3ToMy MX CrieayeT paccMaTprBaTh Kak NoTeHUManbHyo 6pelub B 6e30nacHoCTy.

2P M

N BesonacHocTkL

0buwee

SSH

Cepaycsl

> MNapameTphl HacTpolkin cepercoe

Lna noselweHys Be30MacHOCT peKoMeHLYeM OTK/IIOHMTE HENCMONb3YeMbl & MHTepderchl

BKnto4eHne 1 OTK/IoHeH e BXOAALLEro JOCTYMa K CTaHAapTHL M UHTepdencam
CocTtosHue MHTepdeiic

BrmodeHo  Dashboard Server

BkniodeHo  Primary Client Interface
Secondary Client Interface
Real-Time Client Interface
Real-Time Data Exchange (RTDE)
Interpreter Mode Socket
Modbus TCP

PROFINET

EtherMNet/IP

BroqeHo
BroqeHo
BrodeHo
Bk ioqeHo
BroqeHo
BrodeHo
Bk aodeHo

Use the Dashboard Server for remote control of the robot (TCP ports 29919,

OnmcaHmue 29699)

Mapoke aAMUHACTPaTopa

v

OTKNIOYNTE

—

000 - @

O E R ——

CkopocTe 100%

3anyck «BonwebHbIx» hannos

1. B BepxHeM KONOHTUTYNEe HaxmuTe MeHto «"ambyprep» un Bbibepute HacTpoinku.

LD

B pasgene «besonacHocTb» BbibepuTe NyHKT ObLee.
BeBegute naponb agMnHMcTpaTopa.

BkntounTe napameTp 3anyck «BonwebHbIx» ¢ainnos.

PyKOBOﬂ,CTBO nofib3oBaTtend
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HacTtpoika BxogAawmx nogKno4eHum

MapameTtp OrpaHU4UTb AOCTYN BXOAALUMX MOAKIIOYEHUA 3TOM NOACETHLIO NO3BONAET 3aNpeTuTb
ceTeBble NoaknoyeHus ¢ IP-agpecos 3a npefenamu ykasaHHom nogcetn. Hanpumep:

* Ecnuykazatb «192.168.1.0/24», 6ypeT pa3pelueH JOCTYN TOMbKO C Y3/10B B Anana3oHe
192.168.1.0 — 192.168.1.255.

* Ecnuykazatb «192.168.1.96», Bxoasawmmn goctyn 6yaeT pa3peLleH ToNbKOo C 0AHOro y3na.

YUTo0Obl OTKNIOUNTL orpaHu4yeHue no noaceTu, OCtaBbTe ITO MNMOJ1E€ NYCTbIM.

MapameTtp OTKNIOYUTb BXOAALLMIA AOCTYN K AOMNONHUTENBHLIM UHTEpdeicaM (No nopTam)
NO3BONAET 3anpeTuTb BXOASLME NOAKMOYEHNS K YyKa3aHHbIM MOpTaMm.

Hanpumep:

* Ecnu ykazatb «0-65535», 6yayT 3abnokmpoBaHbl Bce NopThl. Ecnu ykasatb «564», 6ynet
3a6n0KMPOBaH TOMbKO 3TOT KOHKPETHbIN NOPT.

* EcnuBBectn «2318-3412,22,56-67», 6ynyT 3ab6noKMpoBaHbl yKa3aHHbIe NopTbl U
AnanasoHbl NOPTOB.

YUTo6bl OTKNIOYNTL B6NI0KMPOBKY NOPTOB, OCTaBbTE 3TO MNosie NycTbiM. BknioyeHne cepBmcoB (CMm.
pa3nen «HacTpoiku -> besonacHocTb -> CepBuUChI») UMeeT NpUopuTeT Haa 61TOKMPOBKOW NOPTOB.

BHUMAHUE

Ins pabotel URCap MoxeT 6biTb He06X0AMMO OTKPbITb ONpeaAesieHHble CETEBbIE
NMHTepencoI.

* Ecnu URCap TpebytoT oTKpbITUSA onpeaeneHHbIX CeTEBbIX MHTepdencoB
(nopToB unu cepsucos), obpaTutecs K nocraswwmky URCap.

HacTtpolika Bxoaswmx nogknioyeHumn

1. B BepxHEM KONOHTUTYNEe HaxXmuTe MeHto «Fambyprep» 1 Bbibepute HacTponku.
2. B pazpene «be3onacHocTb» BbibepuTe NyHKT ObLiee.

3. BBegute naponb agMUHUCTpaTopa.
4

BeBeauTe orpaHuyeHns noacetu B pasgene OrpaHMynTb AOCTYN BXOAALLMUX NOAKITIOYEHUA
3TOW NOACEeTLIO.

5. B pasgene OTKNIOUYMTb BXOAALLMA AOCTYN K AONONMHUTENbHBLIM MHTEepdencam (no nopram)
BBEOUTE UHTEP(ENCHI, KOTOPbIE HYXHO 3aKpPbITh.

SSH

SSH («6e3onacHas obonoyka») obecneynBaeT 3aKpbiToe (3alLMdpoBaHHOE)
ayTeHTUULUMPOBaAHHOE coeAMHEHME C POBGOTOM, YTO NO3BOSISET:
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°* nonyyaTtb AOCTYN K ONepauvoHHON CUCTEME;
* KonupoBsaTtb dansbl;

* OpraHnM3oBbiBaTb TYHHENNPOBAHNE CETEBbLIX MHTepq)eIZCOB.

NMPUMEYAHUE

Mpun Hagnexaiiem ncnonb3oBaHum SSH — 3T0 MOLHbBIM MHCTPYMEHT. [pexae yem
ncnonb3oBaTb SSH gna 3awuieHHoro ynpasneHnsa poboTom, pazdepuTtech B TOM,
KaK 3Ta TexHonorusi paboTaer.

29 QM

MapameTpel Hactporkun SSH

Napon. E Brmcumts goctyn no SSH

Cucrema [ PaspelumnTs NepeHanpaseHine MopTOB (B PexvMe YASIEHHO 0 YrpaBIeHIs )

W BesonacHocTe

Ofuee AyTeHTUdbnkaumua

=S O Mo naponio O Mo Ke4y @ Oba BapwaHTa

Cepeuck
YnpaBneHue aBTOpU30BaHHLIMKW KO YaMu

Metka Tun Knioya Kniou

alex@example.com ssh-rsa AAAAB3NzZaClyc2EAAAADAQA.  IIQw)FBTX0ApWAQPV|tGQ==

john@example.com ssh-rsa AAAAB3INzaClyc2EAAAADAQA. . QOALRrFAOBecE/keBINB+t1

phil@example.com ssh-rsa AAAAB3NzaClyc2EAAAADAQA.  H1+/z2786n7YKnBanX7w==
_ Maponk aAMUHACTpaTopa Paz6nokupoeaTk

Onp..mn.,.m., ¢ — o 0 O comynsuns (8

BknioyeHue poctyna no SSH

1. B BepxHeM KONOHTUTYNE HaxmuTe MeHto «"ambyprep» 1 Bbibepute HacTpoinku.
B pa3gene «be3onacHocTb» Bbibepute nyHKT SSH.

BeeauTe naponb agMuHucTpaTopa.

0D

HacTtponte napameTpbl SSH:
* BbibepuTte Bknountb goctyn no SSH.

* BkntounTe (Unu BoikntounTe) NnapameTp Pa3pelunTb nepeHanpasneHve nopTos (B
pexuMe yfnaneHHoro yrnpaBneHus).

MepeHanpaBneHne NopToB paboTaeT TOSbKO B peXuMe YAaNeHHOro yrnpaBieHus.

lMepeHanpaBneHne NOPTOB peKOMEHAYETCA MCMNOMb30BaTh Anst paboTbl C OTKPbITbIMMU
nHTepdencamm (Hanpumep, cepemcom «laHenb MHCTPYMEHTOBY) B 6e3onacHom
3awndgpoBaHHOM TYHHENeE, Tpebytowem ayTeHTUdnKaLmm.

5. BblbepuTte TUN ayTeHTMdUKaLUK.
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UNIVERSAL ROBOTS 30. MeHto «"ambByprep»

AyTeHTUMKaLMA

SSH-coeanHeHue TpebyeT OT NOAKIOYAKLLLErOCs Nofb30BaTeNsi NPONTU ayTEHTUMMKALNIO.
AyTEHTMUKALMIO MOXHO HACTPOUTL NO NApOorto U (MNK) 3apaHee nepegaHHOMY
aBTOPWU30BAHHOMY KITHOYY.

ynpaBneHMe aBTOpu3oBaHHbLIMU KJll0O4YaMn

,D,J'IFI a)/TeHTI/ICbVIKaLI,I/IVI no Krn4yam H606XOD,I/IMbI npeaBapuTernbHO nepeaHHble KIto4n.

34ecb nepeyncneHbl MMELLIMEcs KIoun 1 KHOMKK NS yaaneHus BbiIopaHHOro Kin4a 13 cnmcka u
nob6aBrieHnd HOBbIX.

1. Haxmute [Jo6aBUTb — OTKpOeTCs ananor Belbopa danna.
2. BblbepuTe knto4 u3 canna.

dain ynTaeTcsa NOCTPOYHO. [J06aBNATCA TONMbKO CTPOKU, KOTOPbIE HE ABMAOTCS NMYCTbIMU U
He naeHTUULMPOBaHbI KaK KOMMEHTapuu (He Ha4yMHaTCs ¢ cumBona «#»). [lobaBneHHble
CTPOKM He NpoBepsItoTCS.

3. OHu pomnxHbl cooTBETCTBOBaTL hopmaTy «authorized_keys».

Cepsuchl
B paspnene «CepBI/ICbI» nepevuncrnieHbl CtaHaapTHble CEPBUCHI, BbINOJIHAOLWNECA Ha p060Te.
CepBI/ICbI MO>HO BKJ1HO4ATb N OTKITHOYATb.

Ecnu cepBuC BKNOYEH, TO OH OCTaeTCH AOCTYMNHbIM, aXe eCN CBA3aHHbIEe C HUM MOPTbl 3aKPbIThI.
MoaTomMy Ansi npeAoTBpaLLeHns A0CTyNa K NepevmcneHHbIM cepBrcam (€Cnv OHU BKITHOYEHbI)
NPOCTOIN GIIOKMPOBKU NOpTa HeQOCTaTOYHO.

UT06bl 3aNpeTuTb JOCTYM K NepeyncsieHHbIM cepBmMcam, Heobxoamnmo OTKpbITh pa3aen ObLee v
BbIGpaTb NyHKT Bxoaawme noaknioyeHus.

BknioyeHue cepBuca

1. B BepxHEM KONOHTUTYNE HaxmuTe MeHio «Fambyprep» n Bbibepute HacTponku.
2. B pasgene «be3onacHocTb» Bbibepute NnyHKT CepBUCHI.

3. BBeauTe naponb aAMUHUCTpaATOpA.
4

B cnucke BbIGepuTE HYXHBIN NYHKT U HAXMUTE BKNIOYUTL nnn OTKNIOYUTD.

30.5. BeikntoyeHune poboTa

KHonka 3aBeplueHne paboThbl N03BONAET BbIKIOUYMTL po60Ta UNK BbINOMHUTL €ro Nepesanyck.

BbiknioueHune po6oTa

1. B BEepxHeEM KONOHTUTYNEe HaXMuTe MeHto «Fambyprep» u Bbibepute BoikniouyeHue poboTa.

2. B amanorosom okHe «BbiknoueHne poboTta» HaxmuTe OTKMIOYUTL NMUTaHKE.
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31. 'noccapun

Karteropunsi ocraHoBa 0
[BuxeHne poboTa 0CTaHaBNMBAETCA HEMEAJSIEHHbIM NPEKPALLEHMEM NOAAYN NUTAHNSA Ha
po60T. [JaHHOe AeNCTBME ABNAETCH HEKOHTPONMPYEMbIM OCTAHOBOM, NMPU KOTOPOM poboT
MOXET OTKJIOHUTBLCS OT 3anporpaMmMUpPOBAHHOIO NyTN NO NPUYNHE MAKCUMaInbHO ObICTPOro
OCTaHOBA COYNIEHEHMI. [JaHHbIN 3aLUUTHbIA OCTAHOB UCMOJMb3YETCA B ClyYae NpeBbILLEHUS
npepena ypoBHA 6€30MacHOCTU UK B CIly4ae HEMCNPaBHOCTM KOMMOHEHTOB CUCTEMbI
ynpaBsneHuns, cBa3aHHbIX ¢ 6e3onacHocTbio. [ogpobHee cmoTpuTe B ctaHaapTte ISO 13850
nnn IEC 60204-1.

Kateropusi octaHosa 1
OcTaHoB pob60Ta OCyLLEeCTBMAAETCS NPU BKIIIOYEHHOM NUTAHUM C NOCNEAYIOWMM OTKITHOUYEHNEM
NUTaHUs Nocrne ocTaHoBa. [laHHOe AencTBME SABNSETCS KOHTPONMPYEeMbIM OCTaHOBOM, Npu
KOTOpPOM po60T NPOAOIXUT ABUXEHME MO 3anporpaMmupoBaHHoMy nyTu. OTKoYeHne
NUTaHUS OCYLLECTBSIETCA Cpa3y Xe Mnocsie AoCTUXEHUS pOOOTOM COCTOSIHUSI OSTHOM
HenoaBuxHocTu. NMogpobHee cmoTpute B ctaHpapte ISO 13850 nnn IEC 60204-1.

Karteropusi octaHoBa 2
[aHHOe pencTBme ABNAETCS KOHTPONMMPYEMbIM OCTaHOBOM, MPU KOTOPOM OTKITHOYEHNE
nuTaHna poboTta He nponcxoanTt. Cuctema ynpaeneHns 6€30nacHOCTbI0 KOHTpONNpyeT
coxpaHeHue poboToM NonoxeHnst octaHoBa. [NogpobHee cmoTpuTe B ctaHaapTe IEC 60204-
1.

Karteropusi 3
TepMuH kateropums He cnegyeT nyTaTb C TEPMUHOM KaTteropusi octaHoBa. Kateropus
OTHOCUTCSA K TUMY apXMUTEKTYPbI, UCMOSIb3YEMOW B KAYECTBE OCHOBbI A5 ONPEAENEHHOIO
YPOBHS MPON3BOANTEIILHOCTH. BaxHOE CBOMCTBO apXUTEKTYpbl KaTeropum 3 — OQUHOYHbIN
cbon He npuBOANT K NoTepe pyHKuun 6esonacHocTu. MogpobHee CMOTPUTE B CTaHAapTe
ISO 13849-1.

YpoBeHb nponssoauTesibHOCTU
YpoBeHb npoussoautensHocTu (Y1) npeacraBnsaeTt cobon AUCKPETHbIN YPOBEHb, KOTOPbIN
ncnonb3yeTcs ANs onpeaeneHnsa cnocobHOCTU KOMMOHEHTOB CUCTEM YTNpPaBIeHNs!, CBA3AHHbIX
¢ 6e30NacHOCTbIO, BbINOMHATL (PYHKLUMM 6e30MacHOCTH B NPOrHO3upyembix ycrnosusx. PLd
OTHOCUTCS KO BTOPOW HauBbICLLEWN KaTeropumn HageXxHoOCTH, 4To 0603HaYaeT Ype3BblvaHy
HaAEeXHOCTb BbINONHEHUS PyHKUMM 6e3onacHocTu. [NogpobHee cMOTpUTe B CTaHAapTe
ISO 13849-1.

LHwnarHoctnyeckmi oxsat (LO)
ABNAeTCA Mepon 3hHEKTUBHOCTM ANArHOCTUKK, KOTOpas UCMOSb3yeTcs AN [OCTUXEHUS
HOMMHAaNbHOIO YPOBHSA Npon3BoanTenbHOCTU. MoapobHee cMoTpuTe B cTaHaapTe 1ISO 13849-
1.

CBOO
CpepHee Bpemsa go onacHoro otkasa (CBOOQO) aBnseTcs pacyeTHbIM 3HaYeHUeM Ha OCHOBE
NCNbITAHWIN N UCMONb3YeTCA AN NONyYEHNA HOMUHANBHOIO YPOBHSA NPOU3BOANTENBHOCTH.
MoapobHee cmoTpute B ctaHpapte ISO 13849-1.
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CéopLunK-uHTErpaTop
KOpuamnyeckoe nnuo, KOTopoe 3aHNMaeTca pa3paboTKoN OKOHYaTENbHON YCTaHOBKM poboTa.
MHTerpaTop HeceT OTBETCTBEHHOCTb 3a NPOBEAEHNE OKOHYATENBHOW OLLEHKM PUCKa 1 OOMTXEH
obecneunTb COOTBETCTBME OKOHYATENbHOMN YCTAHOBKM MECTHOMY 3aKOHOAATENbCTBY M
HOPMaTUBHbIM aKTaMm.

OueHKa pucka
KomnnekcHbIN npouecc onpeaeneHms BCEX PUCKOB Y NX YMEHbLLEHWSA A0 Hagnexaliero
ypoBHS. TpebyeTcs BbINONHUTL OKYMEHTUPOBAHUE OLEHKN pucka. bonee nogpobHas
nHdpopmaums npmuseneHa B ctaHpgapte 1ISO 12100.

CoBMecTHOe rnporpaMMHoe rnpuioxeHne pobora
TepMUH cOBMECTHOE OTHOCUTCS K B3aUMOAENCTBUIO MeXAy onepaTtopomMm n po6otom B
nporpaMmMHOM NpuUnoxeHun poboTa. CM. ToYHble onpeaeneHna u onncanus B ISO 10218-1un
ISO 10218-2.

KoHgpurypaumns 6ezonacHoctn
DYHKUMM N MHTEPEENCHI, CBA3aHHbIE C 6€30MacHOCTbI0, KOHUIYPUPYHOTCA C NOMOLLBIO
napamMeTpoB KOHurypauum 6e3onacHoctn. OHM onpepensTca Yyepe3 MHTepgenc
nporpamMmmHoro obecneyeHus, cM. Yactb YacTe || PykoBoacteo PolyScope Ha ctpaHuue 115.

31.1. Index

A

About 291

Align 272

Auto 272

Automatic mode 137

Automatic Mode Safeguard Reset 156
Automatic Mode Safeguard Stop 156

B

Base 71,117,176
Base feature 250
Blend parameters 179
Blending 178
Bracket 33
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C

Cone angle 154

Cone center 154

control box 93, 121, 277
Control Box 2, 28, 239
Conveyor Tracking 215
Conveyor Tracking Setup 245

D

Delete 148
Direction Vector 185
Disabled 148, 150

Disabled Tool direction limit 154

E

Edit Position 152

Elbow 71, 117

Elbow Force 145

Elbow Speed 145

Error 218

Ethernet 33, 260
EtherNet/IP 34, 237, 264
Expression Editor 200

F

Factory Presets 144
Feature 250, 272

Feature menu 213
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31. moccapwun

File Path 285

Folder 191

Footer 117, 163

Frame 213

Freedrive 24, 137,214, 235, 251, 272-273

H

Hamburger Menu 120
Header 117
Home 272

/0 119, 155, 236, 277
Initialize 120, 122

input signals 155
Installation 119, 285-286
Installation variables 239

integrator 13

J

joint space 174

L

Log 119, 281

M

Manual High Speed 120, 139

Manual mode 137
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Mini Displayport 33
MODBUS 34, 246, 260, 262, 278
mode
Automatic 119, 139
Local 120
Manual 119, 139
Remote 120
Modes 23, 148
Momentum 144
Motion 213
Mounting bracket 2
Move 119, 137, 174, 176, 189, 275
Move robotto 163
Move Tool 271
Moved 174, 252, 275
MovelL 174, 252, 275
MoveP 174, 252

N

New... 119, 285

Normal 148

Normal & Reduced 148

Normal & Reduced Tool direction limit 154
Normal mode 146, 154, 172, 274

Normal Plane 150

Normal Tool direction limit 154

Not Reduced mode 157

O

Open... 119, 285

output signals 156
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31. moccapwun

P

Pan angle 155

Play 120, 163

Point 213

PolyScope 1, 24,117, 121, 123, 158, 161, 193, 229, 260, 264, 291, 297
popup 190

Pose Editor 273

Position 152

Position range 147

Power 144

Profinet 264

Profisafe 265

Program 119, 161, 215, 285-286

Program and Installation Manager 119, 285
program node 165

Program Node 170

Program Tree 165

R

Radius 152

Recovery mode 23, 146

Reduced 148

Reduced mode 23, 146, 152, 154-155, 157
Reduced Tool direction limit 154

Relative waypoint 176

Remote Control 241, 296

Rename 148

Restrict EIbow 149

risk assessment 3,7, 13, 16, 19

Robot 151, 271

robotarm 117, 122, 209-210, 214, 239, 271
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Robot arm 93

Robot Limits 144

Robot Moving 157

Robot Not Stopping 157
Robot Program Node 170
Run 119, 161

S

safe Home 157

Safeguard Reset 156
Safety Checksum 120, 143
Safety Configuration 14, 141, 143, 146
Safety functions 17-18
Safety /10 17, 22

Safety instructions 59
Safety planes 148, 272, 274
Safety Settings 8, 141, 293
Save... 119, 285, 287
Screen 117

Script manual 3

Service manual 3

Settings 291

Setup 273

Shoulder 71,117

Show 148

Shut Down 300

Simple 213

Simulation 120

Speed Slider 120, 137
standard 93

Standard 95

Step 120

Stop 121
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stopped state 122

Stopping Distance 145
Stopping Time 145

Success 218

Switch Case construction 200
System Emergency stop 155
System Emergency Stop 157

T

TCl 188

Teach Pendant 2, 28-29, 117, 121, 158, 214, 296
Templates 215

Test button 214

Tilt angle 155

Tool 151

Tool Center Point 146, 176, 229, 272
Tool Center Position 152

Tool Communication Interface 243
Tool Direction 153-154

Tool feature 250

Tool Flange 117

Tool Force 145

Tool /0 51

Tool Position 151-152

Tool Speed 145

Trigger Plane 150

Trigger Reduced Mode 148

U

Until 185
Until Distance 186

Until Expression 186
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UNIVERSAL ROBOTS

Until Tool Contact 186
UR Forums 4

UR+ 3

UR+ Partner Program 3

URCaps 295

Vv

Variable feature 176
Variable waypoint 176
Variables 161, 173
Voltage 277

W

Wait 188

Warning signs 8

Waypoint 174, 176-178, 183

Waypoints 124
Wrist 117

=)

Bnok ynpasnenus 33, 36, 46, 48

B

B/B 6e3onacHoctn 37-39

Bxoa/Bbixoa 33, 38

Bxopbl/Bbixoapbl oblero Ha3HayeHumsa 37

PyKOBOﬂ,CTBO nofib3oBaTtend
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K

kabenb po6orta 50

M

MaHunynatop po6ora 33

H

HacTtpanBaemsie Bxopabl/Bbixoabl 37

O

OtcnexuBaHue koHBenepa 36

m

nopBecHom nysnbT o6yyeHus 46
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Bepcusa IM0O: 5.12
Bepcus pokymenta: 9.6.344

99429

PyKOBOﬂ,CTBO nofib3oBaTtend
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