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Mpegucnoeune

1 MOArOTOBNEH OO0 «HW 3KOHOMWKKM CEBAZM M MHOPMATHEM «HTEpIKOMC»
(000 «HWMW «HMHTepakomcr) Ha ocHOBe CODCTEEHHOTD AYTEHTMYHOIO MNEepesDga Ha
PYCCKMIA A3bLIK CTAHOAPTA, YKA3AHHOTO B NyHKTe 4

2 BHECEH TexHW4eckds  KOMWTETOM NO  cTaHgaptvaagun  TK 100
«CTPaTEerM4eckri U MHHOBAUWOHHEIA MeHeOHMEHT »

3 YTBEPMOEH M BEBEOEH B OEMCTEBKWE MNpukazom PenepansHOro areHTcTea no
TEXHWMECKOMY DEMYNMPOBAHUKD W METPONOMMK 0T 26 Hosbpa 2014 Ne 1863-cr

4 HacTosAwmi cTaHaapT MOEHTHYEH MENIYHAPOoaHOMY CTaHgapTy
MCO 8373:2012 «PoboTel U poboTHUAMPOBAHHBIE YCTPOWCTEA. TEpMWHE! W ONpeaeneHusa s
(150 B373:2012 «Robots and robotic devices — Vocabulary» ).

5 BEEQEH BMNEPBLIE

lpasuna NpuMeHeHUR HACMOAWE20 cmardapma yomaxogneds! e FOCT P 1.0-
2012 (pazden 8) HMudopmayus of uaMeHenHuax & HacmoAwewmy cmaHdapmy
nybnukyemca & ewezodHoM (N0 cocmoAHuw Ha 1 AHeapAa mexywezo 200a)
UHOPMAYUOHHOM yrazamene «HayuoHansHeie cmaddapmei», a ofuyuansHeil mexkcm
U3MeHEHUU W NoOpasok — & EXeMecAYHOM  UHOPMAaUUOHHOM  YKasamede
aHayuoHansHele cmaddapmei». B cnyyae nepecwompa  (3amedsi) Wil OmMeHs
HacmoAweso cmaHdapma coomeemcomayiies yeedomnedue Bydem onybnukoeaHo &
Gnuxaliilem 8biNycKe EXEeMEeCcAYH020 UHopMayUuoHH020 yKaszamena «HayuoHansHee
cmandapmet».  Coomeemcmeyiowan uHopMalun,  yeedoMmnedHue U MeKcmel
pasMelanmca makxe & uHipopMmayuonrol cucmeme obljezo nNonsk3ioeaHus — Ha
ochuyuansHomM calme @edepansHO20 G28HMCIMEa N0 MEXHUYECKOMY Pe2yNUposaHLI u
Memponoaud & cemu Memeprem (gost.ru)

© CranpapTuHgopm, 2015

HacToAWwWA cTaHOapT He MO#eT DbiTh NONHOCTER WKW YacTHUYHO BOCNpOU3BEOSeH,
THpaXxWpOBaH W pacnpocCTpaHed B KaYecTes oUUWANEHOIO M3naHus Bea paspeweHAA
{DE,D_EDE.I"II:HDFD dMeHTCTEa NO TEXHUYeCKOMY perynHMpoBaHrD W MaTpONarki
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BeegeHue

HacTtoAwwWKA cTaHaapT onpegenseT TepMWHONOMMK, WCNoML3yemyl B
poboToTexHuke W poDOTHAMPOBAHHLIX YCTPOWCTBAX NpUMEHAEMBIX KAk B
NPOMBILUNEHHOW, Tak W  HenpomsiwnedHow codepax. HacToswwumWw cradpaprt
cogepwuT onpegeneHua Hawbonee 4acTo WCNONbL3IyeMbiX TEPMWUHOEB, KOTOpLIE
CrpynnUpoBaHsl NO paszgenam B COOTEBETCTEMW C OCHOBHBIMK HanpasneHWuamMW

poDOTOTEXHMKN.
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HAUMOHANBHBIWM CTAHOAPT POCCUMUACKONW ©@EOEPALMM

PoBoTel M poboToTeXHWYECKWE YCTPOWCTBA
TepMUHbI M ONpeaeneHuna

Robots and robotic devices — Vocabulary

Oata eeegeHns — 2016 — 01— 01

1 ObnacTb npuMmeHeHHA

HacTtoswmi ctadgapt onpeqenseT TEPMKUHBL, MCMNONb3YEMbIE N0 OTHOWEHW K
poboTam v poBOTUIMPOBAHHBLIM YCTPOWCTBAM, paboTalWwmmM KaKk B NPOMbILNEHHIX,

TaK W HEMNPOMBILLNEHHBIX obnacTax.

2 Obwme TepMHUHbI
B HacToswem cTaHgapTe WCNONb3ywTecA  cnegyluwue TepMHHbE  C

COOTBETCTBYHIWKMMK CNpedeneHnAMM

2.1 manwunynatop (manipulator): MawwHa, MexaHWim KOTOpOW O0ObINHO
COCTOMT M3 NocnegoBaTenkLHOCTH cermMeHToB. CermMedHTsl MoryT BeiTe cOeQMHEHBI, a
MOMyT NepeMewaTscA OTHOCUTeNsHO Apyr Apyra. OHW MOryT 3axeaTbiBaTe W (MAW)
nepeMmewars obDBEeKTL (3ar0TOBKM WNW  WHCTPYMEHTBI) € HEKOTOPOW CTEeneHsH

ceoboawl (4.4).

NMpumesanwe 1 — Madunynatop MOMEeT yNpasnsaTecA  onepatopom  (2.17),
NEOrpaMmMmupyemei — 3NEKTPOHHBIM  KOHTDONNEPOM MMM NOFMYECKDW  CHCTEMOW  (Hanpumep,

KYNAYKOBLIM YCTRPONCTBOM, NPOBOOHLM YCTPORCTEOM W T.M. ).

Mpumesyanue 2 — B coctaes madHunynaTopa pabBodwd oprad pobota (3.11) He

BENWOYEETCH.

2.2 aBTOHOMHOCTE (autonomy). CnocobHOCTE BLINONHATE 3agayw  no
NpPeaHa3HAYEeHWIO, OCHOBAHHAA HA TeKyLlemM COCTORHWK W3Oenus W oCoDEeHHOCTRAX

CYMTBIBAHWMA OaHHLIX D3 BMeWAaTenLCTBA Yenoseka.

2.3 dwmanyeckoe npeobpazosanue (physical alteration): lNpeobpasosanue

MEXaHWYECKON CMCTEMBI.

WM3paHue ohrunansHoe |
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MNMpumedarnue — MEXGHWYECKWE CHCTEMBI HE BEMKIYEHT CpEOY XPaHEHnA MHEOOPMELNM,

QnepaTtUedHyYH NaMATE W T.4.

2.4 nepenporpammupyemblin (reprogrammable): Mexadwam, paboTawowmi
Takum obBpa3som, 4TO ero 3anporpamMMUpOBAHHLIE ABMKEHWSA WK BCNOMOratenbHele

PYHELHUKM MOXHO M2MeHWUTL Bea douanvecknx npeobpasoBaHui (2.3) yecTpoicTea.

2.5 mHorouyenesol (multipurpose). JonyckawlWwWiA aganTauMo K pasnuyHbimM

NPUNO¥EHWAM NyTEM huindeckuX npeobpasosannn (2.3).

2.6 pobor (robot): lNpueogHoW MexaHWam, nNporpaMmMmypyeMsii No Osym M
bonee ocAm (4.3), WMMEOWMWMWA HEKOTOPYH CTEeneHk aBTOHOMHOCTHM (2.2),

OBMMKYLLKMACR BHYTPWM cBoeW paboden cpedsl W BbINONHAKWWKA 3agaqy  no

npegHa3Hd4eH1H.

NMpumeswanue 1 — Pobot sknoyaet cucTemy ynpasnedua (2.7) v nitepdienc cucTemsl
WIpEBNEHWA.

Mpumeswanne 2 — [Mogpaizgenedwe poBoTOB HA NpOMBILNEHHBIX poboToB (2.9) W

obcnyMuBawwWMx pobotos (2.10) NpOW3B0MTCH 8 COOTBETCTEMM C MX NPEOHEIHAYEHMEM,

2.7 cuctema ynpaBneHusa (control system). HaGop dyHKUMA NOrMYeckoro
YApasneHus W CcuNoBbix  hyHEUWMA, NO3BONSKOLWKWKX NPOBOOWTL  MOHWTODMHI,

ynpaeneHne mMexaHu4ecKkon KOHCTpykKuwel poborta (2.6) v oCylWwecTenATe CBA3L C

OKpy#awWed cpedor (0bopyaoBaHMemM W NONL30BATENAMM).

2.8 poboTuanpoeanHoe yctpoucteo (robotic device): lNpueogHon MexXaHnam,
MMEIOLWKMA XapaKkTePUCTUEM NPOMbIWNEeHHoro pobora (2.9) Nk obcnyxuBawLwero
pobora (2.10). Moxer wmets HenporpaMmmupyemsie ock (4.3) wNn HEQOCTATOYHYIO

cTeneHs aBTOHOMHOCTHM (£2.2).

Mpusmep — YounumenbHog yomMpolcmas; yompolcman © meaneynpagnasduem; dayxocHiLil

NPpOMLILLNEHHEID Manunynamop (2.1).

2.9 npombiwnedHbIM poboT (industrial robot): AsTomaTtv4eckn ynpaesnaemsii,
nepenporpaMmmupyemeld (2.4), muoroueneson (2.5) maHunynatop (2.1),

nporpaMmupyemeld no Ttpem 1 bonee ocAam (4.3). OH moweT BeiTe nubo

2
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EEC'JHI{EHFJDEIEIH B 3a0aHHOM MecTe, NKMDo MOMeT MMETh BO3MOMHOCTL nepejsrHeHnA

ONA BeINONHEHWA NPOMBLILLNEHHBIX 3aid4 NO aBTOMATZaL KM,

Mpumesanne 1 — MNpoMbIWNEHHBIA POBAT BENKMAET:
— MAHWIYNATOR, BEMNOYEA MCNONHATENBHBIE MEXaHWIMBEI (3.1);
— KOHTRONMNEp, BENOYEA noaBecHoOW nyneT obyvewwa (5.8) w wHrepdenc cessd

(anekTpoHHOE 0D0pYIOBAHME W NPOrpamMmHoe obecneqdeHnea).

Mpumeyanne 2 — [aHHbl O0BEKT MOKET MMETE DONOMHWUTENBEHEIE WHTEMDUPOBAHHEIE

QCH.

2.10 obcnyxuBarwwmiw poboTt (service robot): Pobort (2.6), BeinonHAKLLMA
nonesdyw paboty onA nwodei v obopyaoBaHnA, MCKNKYaA NPOMBIWNEHHLIE 3830341

N aBTOMaTAIALMMA.

Mpumeganue 1 — [IpOMBILNEHHBIE NPUNDHKEHWA SETOMATHIALMW BHOKYAKT (M HEe

TONBKD) NPOMIBOICTED, KOHTRONL, YNAKOBRY W chopky.

Mpumeyanne 2 — B To BpEMA KAK WAPHWPHBIE podoTel (3.15.5), Mononbayemele HE
TEXHONOTHYECKMX NHUHWAX — 3T0 NPOMbIWNEHHBIE poBoTel (2.9), aHANOIMYHBIE WAPHWPHBIE

poboTel, BOCTABNAKWMKE &0y, — 3T0 obCcnyxWBaowWwme pobotel (2.10).

2.11 nepcoHanbHbI obcnyxuBawwmn podoT; obcnywuBarowmu pobor
ONA NepcoHanbHOre vcnonb3ioBaHuAa (personal service robot; service robot for
personal use). ObcnymueBarwmn podor (2.10), wcnoneayemsid  Ons

HenpodeccMoHaNbLHBIX HEKOMMEpPHECKUX paboT.

Mpumep — Pobom — domalkas npucayaa, aeamoMamulupoaanHan uheanudwan KonAacka,

pobom-ywoza (pofom-pyka u m.n.), pofom dna dpeccupoary QoMaLUHUE XUSOMHLIX,

2.12 npodeccmoHanbHbin obcnyxuBawwmn poboT; obcnyxuBaWMWK
pobor gnA npodeccuoHansHOro Mcnonb3oBaHuA (professional service robot;
service robot for professional use): Obcnyxuearowmn poboT (2.10), Mcnonsayemsin
ANA  BeINONHEHWA KOomMMmepyeckux pabotr. OBbkuHO ynpaenseTcs  chneywansHo

oby4eHHbIM onepaTopom (2.17).

Mpusmep — Pobom-yGopiyux dma obwecmasHHLIx Mecir, pobom dna docmaeky moaapos a

ohuck! U SonsHuLE, pofom-noxapHiil, peadunumaguortesil pobom u poSom-xupyps e SonsHuULaXx.

3
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2.13 mobunbHbIW pobor (mobile robot): PoboTkl (2.6) ¢ aBTOHOMHBIM

yrnpagneHWem, KOTOpeEEe MOMYT CAMOCTOATENBHD NepelBUraTeCH.

Mpumesanne — MoBuneHeld poboT MomeT DeiTe MoOOWMNLHOW nnatgopmon (3.18) ©

MaHunynAaTopom (2.1) unn Bes Hero.

2.14 poboToTexHuyeckana cuctema (robot system). Cucrtema, BnHawwan

poboToB (2.6), paboyne opranbl pobotos (3.11), a Tawke MawuHsl, obopygoeaHue,

YCTPOWCTEA W OaT4MEW, nogaepxueanwme poboTos B0 Bpema paboTel.

215 npombiwnedHHan poboToTexHuuyeckan cwuctema (industrial robot
system): CucTema, BKNWOHaWLWAR nNPOMbIWNEeHHbIX pobotoe (2.9), pabouue
opradel poboTtoe (3.11), mawwHe, obopygoBaHue, YCTPOWCTBEA, BHELWHWE

BCNOMOTaTenbHbl2 OCK W OdTHHMEW, NOOOepEHBaOW e FIDEIDT'DB BO BpEMHA pEIEDTbI.

2.16 poboTtoTrexHuka (robotics): Hayka » npaktuka paipaboTkl, NpoOM3BOACTEA

W NpumMeHeHkus poboTos (2.6).

2.17 onepatop (operator). Henosek, OCYWECTBNRAKOLWKWA 3aNYCK, MOHUTOPMHI W
ocTtadoBry paboT no npegHaszHadeduo pobota (2.6) unw poboToTexHM4YecKoW

cucTemMbl (2.14).

2.18 nporpammucTt (programmer). Yenosek, paspabartsiBawowun pabo4yune

nporpammel (5.1.1).
Mpumedyarnue — PainuyHeie cnocobsl NpoOrpaMMUpOBEHWA ONPEOENEHEl B 5.2

2.19 PELMMMUEHNT; benedmunap (recipient; beneficiary): Jvuo,
BlaMmMoencTeyOWes ¢ obcnywuBawwmmM pobotom (2.10) ¢ uenewd nony4eHus

BLIrOObLL.

I PUHMEYAHHE — Ha CTORAWES OonpegeneHWne DE':,I'CJ'IDEJII.-‘I BaET OTNU4ME peluWdnMeHTa oT

onepatopa (2.17).

Mpumep — Mayuenm, noaysaiul yxod om meduyunckozo poboma,

4
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2.20 mHcTannAumMA (installation): Onepauwn, BKNKO4YaKwWan yctaHoery pobora
(2.6) Ha pabovee MecTo, NOAKNKMEHWE ero K 3NeKTpuyeckod cetw, aobasnedue

KOMMNOHEHTOB MHAPACTPYETYDLI NPK HEOBXOOUMOCTH.

2.21 nyckoHanagka (commissioning): [pouecc HACTPOWKM W NPOBEPKM
poboToTexHM4eckon cucTtemsbl (2.14) ¢ nocnegywwen eepudmkaumen @yHKLMA

poBoTa nocne uHcTannAauuu (2.20).

2.22 wurterpauymna (integration): Oewncteue, obweguHnAwwee pobora (26) c
apyrim obopyooBaHnem UnK apyrod MawuHor (BrNoYan ononHuTensHoro poboTa).
Mpw aTom oBpazyeTcA CTAHOYHAA CWCTEMAa, [OTOBaA K pe3ynsTaTMBHOW

AEATENBHOCTH (HANpHMMED, M3rOTOBNEHWIO AeTanen).

NMpumevwaHue -- HacTomwes  onpegeneqHde  MPEAHa3HEYEHD  Tonmkko  AnA

npoMbIlWNEHHOrD poboTta (2.9).

2.23 npombilWneHHbIA poboTHanpoBaHHbIM mogyns (industrial robot cell):
OgHa wWnM  HeCcKONbKO NpOMbIWNEHHBIX pobDoToTexHW4YeckMx cuctem (2.15),
BKMOYAA aCcCOUMMPOBaHHLIE MAllMHLI W 0DopyaoBaHWe, a Tawke ACCOLWMPOBAHHOES

oxpaHaemoe npocTpadHcTeo (4.8.5) n COOTBETCTEYHILUME 3aLLWTHLIE MEDLI.

2.24 npombiwneHHana poboTuiuposBaHHan nuHuA (industrial robot line):
Heckonbko NpoMBILLNEHHEIX PODOTUZIMpOBaHHLIX MOogynen (2.23), BeINONHAKLLMX
OAWHAaKDBBIE WNKM paznnydele GyHEyun. Cropa Takke BXOOWT AcCOUWMMPOBAaHHOE
obopygoBadue, pasMeweHHoe B OOWHApPHBIX WMAKW  CNApeHHBIX OXpaHAEeMbIX

npoctpandcTeax (4.8.5).

2.25 coemecTHan onepauuna (collaborative operation): CoctosHue, B KOTOpOM

cneynansHo codgavHse poboTwl (2.6) paboTawT B HENOCPEACTEEHHOW Koonepauuu

€ 4enoBEKOM BHYTDM onpegenedHoro pabodero npocTpadcTea.

2.26 pobor anA coBMecTHbIX pabdot (collaborative robot). Pobor (2.6),

CO3AaHHLIW ONA HenoCpeCTBEHHOMD B3AaMMOOBNCTEBMA C HENOBEKOM.

3
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2.27 koonepauws pobortoe (robot cooperation): OBmeH wHdopMauwend w
AEWCTEMAMK MeNady Heckonskumu pobotamu (2.6) ¢ Tem, 4ToDwl rapaHTupoBaTh

adhpekTUEHOS BEINONHEHWE UMW NOpYYeHHBLIX paboT.

2.28 paaymMHbii poboT; poboT € aneMeHTaMKM UCKYCCTBEHHOIO MHTEeNNeKTa
(intelligent robot): PoboTt (2.6), BnonHAwmi paboTy NyTem CHUTEIBAHWA JaHHLIX U3
OKpy¥awwWwel cpegkl, BIAMMOSEWCTEMA C BHEWHWMWM WCTOYHWMKAMK W ajanTtauuu

ceoera noeefeHinA.

Mpumep — [MNpoMbilinedHsId pobom (2.9), usewjuld Jdamyuk uvzobpaweHus, Ymobbi
Jaxeamums oy monoxums obSsesm; mobunsHeld potom (2.13) ¢ yempodemeaonm npedomepawjenus

CMONKHOSeHUL, Wazariyul pobom (3.16.2), dauzariulica Mo NepecevYerHol MecmHocinu.

2.29 BzaumogencTBMe 4HenosBek — pobot (human—robot interaction; HREI):
ObmeH wHdopmauumeld v gelcTemaAM mMexgy 4enoeekoMm W pobortom (2.6) ons

BuINONHEHWA paboT ¢ noMowb MHTepdenca nonb3oBartenn (5.12).

Mpusep — OOMON € NOMOLLO S0A0CE, IDEHUA LA H3 UYL,

NMpumevanune — Bo wu3bexadHwe nNyTaHWUbl PEKOMEHOYETCA HE WCNONbIOBATHL
abbpeswatypy HRElI ans  wetepdelca  odenoeex — poboTs  0Opw onvcaddd wHTEpchenca
NoMNE30EATENA.

2.30 anpobauun (validation): TloagreepwgexHye nyTem nMNpoBepKd M
obecneveHne obbexTHBHOrO CBWOETENLCTBA, 4TO 3afgadHele TpebosaHwAa (K

WCMONbL3OBAHKMKD FJ'DEDTEI M I'IPE,EI,HEEHE"-IE!HI-"IIEIJ BEIMOIMHEHBI.
Mpumesanne — Anantuposado ui MCO 9000:2005. onpeoeneqwe 3 8.5

2.31 sepudmrauywmn (verification): [lMogreep#geHne nyTem MNpoOBEpPKM W

obecnevyeHue oBBLEKTUBHOMO CBWNOETENLCTEA, HTO TPEEDEEHI‘IH BbINONMHEHB!.
Mpumesanne — AgantupoBado ui MCO 9000:2005, onpegenenue 3. 8.4,

3 MexaHnuyecKas KOHCTPYKUWA
3.1 npueog; npueog poboTta; npueoa mawMHbl (actuator; robot actuator;
machine actuator): CunoBoWM MeXaHWam, WCNONB3yeMbIA ANA  OCYLWeCTBNeHWA

AeuxeHwa pobora (2.6).

L]
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Mpusmep — 3Inekmpodauzamens, Npeolpaiyowud 3NeKMPUYecKyio, sUdpagnuyeckyrd LWy

MAHEEMAMUYSCKY D aHep2U0 8 snepaur deuxeHun poboma.

3.2 pyka poboTa; pyka; ocHOBHbIe ocKu (robotic arm; arm; primary axes):
BaaumocBRaaHHaA COBOKYNHOCTL 3BeHbeB (3.6) W wapHMpos ¢ CMNOBLIM NPUBOLOM

maHunynaTopa (2.1), cogepxawas 3seHbA NpogonsHoW  Gopmel, KOTOpPLIE

NO3ANLUMOHKMPYIOT 3anAcTbe (3.3).

3.3 szanAacTee poboTa; 3anAcTbe; BTOPWMYHLIE ocwk (robotic wnst, wrist;
secondary axes). BaavmoCBAZAHHAA COBOKYNHOCTL 3BeHbeB (3.6) W wapHWpoB C
CHNOBLIM NPUMBOOOM MaHunynATopa (2.1), pacnonoxeHHas mMexay pykown (3.2) u
patouum opradom (3.11), K kOTOpOW kKpenwtcA pabo4vW opraH W KOTOpas ero

NO3NLMOHUPYET M OPHEHTHPYET.

3.4 wora pobora; Hora (robotic leg; leg): MHorozeeHHbIW (3.6) MexaHnam,
cHabmeHHBIA CMNOBLIM NPWBOAOM ONA NOAOEDMAHWMA W NPUBEOEHWA B ABMMEHWE
MobuneHoro pobora (2.13) 3a cyeT BO3IBPATHO-NOCTYNATENLHBIX OBMMEHWW W

NPepLIBMCTOND KOHTAaKTa C NOBEPXHOCTLH NepemMeLyeHdun (7.7).

3.5 woudurypaumna (configuration): COBOKYNHOCTE 3HAYEHWW NONOMEHWA BCEX
WAPHWPOB, KOTOpAand NoNHOCTeH onpefenseTt dopmy pobota (2.6) B8 nobol mMomeHT

BPEMEHMK.
3.6 aeeHo (link): Teepaoe Teno, coeauHAKLLEE COCEOHWE WAPHUPLI.

3.7 CoegvHeHnn
3.7.1 npuamatMYecKMWA WapHWUP; BbIABMKHOW wWwapHup (prismatic joint;
sliding joint): CouneHedwe paeyx 3BeHbeB (3.6), obecnedywsawwee nNUHeWHOE

nepemMelleHHe OQHONo 3BEHa OTHOCKWTENLBHO ODYIara.

3.7.2 BpawarensHbIA WapHAP; HOBOPOTHLIA wapHup (rotary joint; revolute
joint): Co4neHenve OByx 3BeHbeB (3.6). obecnedneawllee BpalledMe 0QHOMo aBeHa

OTHOCWTENLHDO APYIOro BOKDYT HENOABWAHOW OCH.

3.7.3 unnuugpryecku wapHup (cylindrical joint): Co4nededve gByx 3BeHbEB
(3.6), obecneynBawes NOCTYNATENBHOE W BPALWATENLHOE OBMMEHWME 0QHOMO 3BEHa

=
i
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OTHOCHTENBHD ODYTOND BOKPYD QCH, CBA3AHHOW C HanpaeneHwem noctynaTtensHono

ABWMEEHWA.

3.7.4 cepryeckmn wapHup (spherical joint): CodneneHwe OByX 3BeHbLEB
(3.6), obecnedneawlee BpaWEHWE OOHOMD 3BEHA OTHOCWMTENLHO APYroro BOKDPYT

HENOOBMMHOW TOYKWA NO TpeM cTeneHAamMm ceobogbl (4.4).

3.8 onopa (base): KOHCTpYKUMA, K KOTOPOW KPENWTCH Nepean MCXo4Han CBA3Ka

(3.6) manunynaTopa (2.1).

3.9 MOHTa¥HAA nNOoBepXHOCTbL onopbl (base mounting surface):
CoeanHuTensHas NOBEPXHOCTE Mexgy pykoW (3.2) W nogaepsusawwed

KOHCTPYKUMENR.

3.10 mexanuwydeckmn wuHTepdenc (mechanical interface). MoHTaxHan
NOBEPXHOCTE Ha KOHUe manunynaTopa (2.1), K KoTopoW KpenuTca pabo4wn oprad

pobota (3.11).
Mpumesanne — Cu. MCO 9409-1 v MCO 8408-2.

3.11 pabouyui opran pobora (end effector). YcrtposcTteo, cneuwansHo
npegHasHaY“eHHoe ONA  KpenneHds  MexaHwdecKoro wuHTepdenca (3.10),

obecneunsawwero paboty poborta (2.6).

Mpumep — 3Jaxeamuoe yocmpolcmao, salxogepm, ceapoyYHbLIl MUCMOnem, nUcMonean-

PacNbLUTUMENE.

3.12 coeguuuTenbHan mydTa pabouyero oprada pobora (end effector
coupling device): MNMnactuHa wNK Ban Ha KOHUE 3anAcTbA (3.3), a TaKe 3anopHbIe
YCTPOWCTEA W JONONHWTENkHLIE deTanu, obecneyneawwme HagemHoe Kpennedue

paboyero opraHa pobota (3.11) Ha KOHUE 3aNACTEA.

3.13 aBTomaTv4eckKkas cucTema 3amMeHbl pabodero opraHa poboTta
(automatic end effector exchange system) CoeguuutensHas  mydra,

pPacnono¥eHHan Mexay mexaHu4yeckum uHTepdencom (3.10) v pabounm opraHom

B
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pobora (3.11) u obecne4uealwlan aeBTOMaTWYECKYD 3ameHy pabodero opraHa

poboTa.
Mpumesanne — Cu. MCD 11583,

3.14 zaxpaTHoe ycTpoucTBO (gripper). Pabouui opran pobota (3.11),

HpEﬂHEISHE‘-IE!HHbIﬁ ANA 3axeaTta »u yaepHaHua getann.

3.15 Tunbl MexaHWM4eCcKMX KOHCTPYKLUMKA poboToB

3.15.1 pobor, paboTawwmw B NPAMOYronbHOW CWMCTEME KOOPOWHAaT;
pnekaptoB pobor (rectangular robot, Cartesian robot). Pobor (2.6), pykwn (3.2)
KOTOPOro WMMEKT TPM NpM3MaTUYecKMx coefuHeHMA (3.7.1), ock (4.3) KOTOpBIX

COBNadanT ¢ AeKapToBOW KOOPOWHATHOW CUCTEMOW.
Mpumep — MopmansMkil pobom [cM. pucynok A.T).

3.15.2 umnuugpuyeckn pobort (cylindrical robot): Pobort (2.6), pykn (3.2)
KOTOPOro WMMEKIT, NO KpawHeW mepe, O4HO BpawarenbHoe coeguHeHwne (3.7.2) w
0gHO npu3MatvyYeckoe coeguHeHuwe (3.7.1), a ero ocu (4.3) obpasywTt

UMNMUMHOPWHECKYH KOODOAWMH3THYH CACTEMY.
NMpumeuwanuwe — Cm. pucyHok A2,

3.15.3 nonapHbIn poboT; chepuyeckni pobort (polar robot; spherical robot):
Pobor (2.6), pykm (3.2) KOTOpPOro MMeT 0Ba BpawaTenbHblX coeqUHeHMA (3.7.2) 1
oAgHO npuamaTuyeckoe coeguHenue (3.7.1). Ocwu (4.3) obpasyioT nNONAPHYIO

KOOPOWMHATHYIO CHCTEMY.
NMpumeuwanune — Cwm. phcyHok A3

3.15.4 nogeecHon pobot maaTHuKoBoro tTuna (pendular robot): NonApHbIA
pobor (3.15.3), MEXaHWMYECKAR KOHCTPYKUMA KOTOPOro BKMIKHAET YHUBEpPCANBHYID

KadaLyca nogcbopry.

NMpumesanne — Cwm. pucyHok Ad.

4
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3.15.5 wapHupHbIiA pobot (articulated robot): Pobor (2.6), pykm (3.2)

KOTOPOro MMeKT TP KW Bonee BpawartenbHbIX coeguHeHmnna (3.7.2).

MNMprmesanue — Cm. prcyHok A5,

3.15.6 pobor tuna SCARA (SCARA robot). Pobot (2.6), umewwmin aga
napannencHblX  BpawaTtenbHbIX  coeguHeHnAa  (3.7.2), obecneqnsaromnx

nogaTnMeocTs (5.3.9) B 3agaHHol NNOCKOCTH.

Mpumesanne — S3SCARA onpeosndeTcA Kak «CENSKTHEHO COrnacy’mWancs pyka gns

poBOTHAMPOBAHHOW COOpKAY. .

3.15.7 vandoesin pobot (spine robot): Pobor (2.6), pyka (3.2) wotoporo

COCTOMT W3 OBYX 1 bonee chepuyHecKMX coeguHeHmnin (3.7.4).

3.15.8 napannensHbIA poboT; poboT ¢ napannensHbIMK cBA3KamK (parallel
robot; parallel link robot): Pobot (2.6), pyku (3.2) koToporo wmeoT cBA3kM (3.6),

oDpaaywmMe KOHCTPYKUMIO C 3aMEHYTEIM KOHTYPOM.
Mpusmep — Mnamipropsa Cmsoapma.

3.16 Tunbl MEXaHWUYECKMX KOHCTPYKUMWA MobDunsHoro pobora
3.16.1 konecHbin pobot (wheeled robot): MobwunbHbin pobort (2.13),

I'IDTDFJI:-'II:"I nepeMewaeTcA Ha Konecax.

NMprmewanue — Cum. pucyHok AB.

3.16.2 waravowuin pobdort (legged robot). MobunbHbiA poboT (2.13), KOTOpLIA

nepemMeLlasTcA Ha OQHOW MK HECKONBKMX Horax (3.4).
NMpumeswanue — Cwm. pucyHok ALY,

3.16.3 gsyHorni poborT (biped robot): Warawwmn pobot (3.16.2), koTopeIA

nepemeLlaeTca Ha 0Byx Horax (3.4).
NMpumesanue — Cm. pucyHok A

3.16.4 ryceHn4HbIn poboT; penkcoBbln poboT (crawler robot; tracked robot):
MobunbHbIW pobor (2.13), KOTOPLIA NEpeMelaaTCA Ha NyYCeHnuax (No penskcam).

10
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NMpumesanue — Cwm. pucyHok A,

3.17 anwTponomopdgHelin pobot (humanoid robot): Pobot (2.6), wmerowmi

TEND, TrONoBY U KOHEYHOCTH. CMOTPWMT W OBArAETCH KaK Yenoeek.

3.18 mobwneHan nnardropma (mobile platform). Cbopka, sknwHawwan ece

KOMMOHEHTE MOBbUNbHOro poboTta (2.13), obecneqnBawMe NOKOMOLWKD.

MNMpumevyarnne 1 — MobuneHan nnathopMa MOHET BEMNOYETE WaCoW, BOCNPHHWMAKDLLEES

Harpysky (6.2.1).

NMpumeswanuwe 2 — YtoBel HE nyTaTe © TEpMUHOM «onopay (3.8), pekoMeHOYETCH HE

MCNONbE30BESTE TERPMHH tMoBrnEHaR anopdae AnA onNWMCaH|dA MOBHMEHON ﬂJ'FaTCtIEIj:leI-

3.19 BceHanpaBneHHbIW MODMNbLHBLIA MexaHw3im (omni-directional mobile
mechanism). KonecHblW MEXaHWIM, MIHOBEHHO oDecnedYuBakllin  aBMMEHWE

MobunsHoro pobota (2.13) 8 nwbom HanpaeneHun.

3.20 aBTOMaTUIMpOBaHHbLIA pobokap (automated guided wvehicle;, AGV):
Mobunenan nnardopma (3.18), gemmywanca no 3agaHHoOW TpaekTopum (4.5.4),

0D03HAYEHHOHK mMapeEepamd Wny BHEWHWMMK KOMaHiaMKi ynpasneHus {DEI:FI'-IHD Ha

aasone).

Mpumeuyanne — Crangaptel HE8 AGV-pobotoR pazpaboTaHb! TEXHMYECKMM KOMWTETOM

HCO/TK 110 «MpomsiuneHHsie rpy308nK9 s,

4 [eoMeTpuA M KWHEMaTHUKa
4.1 ynpexpgawwan xkuHemaTuxka (forward Kkinematics): Martematudeckoe
onpegensaHve CoOOTHOWEHWA MeMdy KOOPAWHATHLIMKM CUCTEeMamMW OBYX 4acTew

MEXAHWUHECKON CBAIM, MCNonbaywwes 06obWeHHbIE KOODOWHATL JaHHOW CBAIN.

NMpvmewanne — [nA madunynAatopa (2.1), 370, KaK NPEBAND, COOTHOWEHWE MERIy

KOOPOMHATHON CHCTEMOA MHCTRYMEHTA (4.7.5) v KOOpPOMHATHOR cMCTEMON onopel (4.7.2).

4.2 obparHan KuHemaTuka (inverse kinematics): MartemaTtuyeckoe
onpepenedve obDODWEHHLIX KOODOWHAT MEeXaHW4ecKOW CBR3W, OCHOBAHHOE Ha

COOTHOLWEHWN KOOPAWHATHLIX CUCTEM [BYX 4YAcTed HACTOALLEN CBA3N.
11
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NMpumeswanue — [Ona mananynartopa (2.1), 270 COOTHOWEHWE MEXOY KOOPAWHATHOW
CHCTEMOW WHCTpyMeHTa (4.7.5) 1 KOOpPAWHATHOW cHCTEMOR onopel (4.7.2), wcnoneayemex ans

onpegenesus 0BobWeHHEIX KOOPOWHAT.

4.3 ock (axis). HanpaeneHwe, wcnone3iyemoe Ans 3ajadus JeEuMeHns poboTta

(2.6) B NMHEWHOM MNKW BpaLLaTeNLHOM paXMe.

r pUHMEYMEHHE — MoHATHE &00kY TAKHE HMCENOMNbIYETCA ANA ONWUCAEHMA dMEXaHAYEeCcKOrD

CoOEOMHEHWA poboTan.

4.4 creneHe cBobonbl (degree of freedom; DOF): OgHa w3 nepemeHHbIX
(MakcuMansHoe YWcno paedo B), HeoBxoauMelx ANA ONpegeneHnA ABMMEHWA Tena B

NpoOCTpaHCTEE.

NMpumeswanuwe — Yrobel He nyTaTe © TEPMUHOM «0Cb» (4.3), pEXOMEHOYETCA HE

HMCNoONb3oBEATE TEPMHH CCTENEHL EBD'EUJ:II:-I!-.'I OnA ondcaHa QBHHEHWA FIGEDTE.

4.5 pacnonoxeHwe (pose). KomMDWMHAUWA NONOMEHWA M OpPWMEHTaAUWMK Tena e

NnpocCTpaHCTEE.

NMpumesanuwe 1 — Pacnonowedwe ons maddnynatopa (2.1) oBbl4HO OTHOCWMTCH K
NONO#EHWID KW OpHEHTaLMKY pabodero oprada poboTta (3.11) unw ero MexaHu4YecKoro wHTepdgenca
{3.10).

Mpumegyanue 2 — Pacnonoxedwe onA mobuneHoro poBoTa (2.13) MoxeT BENW4aTh
Habop pacnonoxeddd mobuneHon nnatdopmel (3.18) » kakoro-nvbo smanmnynatTopa (2.1),
MPUERENNEHHOTND K MODKUNBHON NAATGOopME, NO OTHOWEHWD K rMobansHoW KOOpAQWHATHONW CHCTEME
(4.7.1).

4.5.1 3apaHHoe pacnonoMeHue; 3anporpaMmMypoBaHHOE pacnonoMeHWe
(command pose,; programmed pose). Pacnonoxenue (4.5), 3anadHoe nporpammMon

zapad (5.1.1).

4.5.2 pocTuriytoe pacnonoxedwe (attained pose). Pacnonoxenue (4.5),

AOCTUrHyTOE poboTom (2.6) B oTBET HA 3afaHHOoe pacnonoxeHue (4.5.1).

4.5.3 ckoopguHupoBavHoe pacnonoxedue (alignment pose). 3agaHHoe

pacnonoxexue (4.5), ABNAKWEESCA rEOMETPUYECKOW CChINKOW onA poboTa (2.6).

12
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4.5.4 nyTb (path): YnopsgodeHHeid Habop pacnonoxeHui (4.5).
4.6 TpaekTopuA (trajectory): MyTe (4.5.4) C NPpUBAIKOWN KO BpEMEHH.

4.7 KoopauHaTHbIe CUCTEMBI
Mpumesanne — Cu. MCO 9787,

4.7.1 rnobanbHan koopgnHaTtHaa cuctema (world coordinate system):
CrauwoHapHas (3emHan) KOOpPOWHATHAA CUCTEMA, HE 33BWCALWARA OT ABWMEHWR

pobota (2.6).

4.7.2 KoopOuMHaTHAA cucTema onopbl (base coordinate system):

KoopguHaTHanA cucTema, CBA3aHHAA C MOHTaMHON NOBEPXHOCTLIO onop.l (3.9).

4.7.3 KoopgWHaTHaA cucTemMa MexaHuwdveckoro wMHTepdperca (mechanical
interface coordinate system): KoopgwHaTHas CWCTEMA, CBA33HHAR C MEXaAHM4YECKHUM

MHTepdencom (3.10).

4.7.4 KoopgwHaTHan cwucTema coeguHeHuAa (joint coordinate system):
KoopouHaTtHas cucTema, cBR3aHHan ¢ ocAMM (4.3) coeguHeduna. KoopguHaTtwl
COEAWHEHWA B HEW ONPedenRInTCA N0 OTHOLWEHWID K NPESWEeCcTBYHLWWM KOOpguHaTam

coeaMHeHWA WNKW K KakoW-nubo Apyrol KoopOMHaTHOW CHCTeMe.,

4.7.5 xoopAWHaTHaA cKucTema MHCTpymedTa (tool coordinate system; TCS):
KoopauHatHas cMCTema, CBA3ZAHHAR © WHCTPYMEHTOM WNW pabodyum opraHom

pobota (3.11), nprKkpenneHHsiM K Mexanndeckomy nuTepdency (3.10).

4.7.6 KoopgwHaTHaa cucTema mMobunsHoOW nnatdgopmsl (mobile platform
coordinate system): KoopauHatHaa cucTema, CBA3AHHAA C OAHWMM W3 KOMMOHEHTOB

MobunsHoOW nNnnartdopmei (3.18).

Mpumesanne — TUNOBEEA KOOPOWHATHEA CHCTEMA MOBWNBHORM nRaThopMmel  4ns
mobOuneHoro poborta (2.13) DasT NONOMMTENBHBIE IHAYEHWH HOOPOMHATRE X B yNpemoamwem
HEMPABNEHMKM, NONOKWMTENBHBIE 3HAYEHWA KOOpPOWHATEL Z B HANPaBNEeHWW CHWIY-BEEpX W

MOMOHWTENBHLIE 3HAYEHWA KODDOMHATH Y B HANDPEENEHWM, nony4yaemMon No Npas«any EMpasomn DYEAD.
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4.8 MNpocTpaHcTea
4.8.1 makcumanbHOe npocTpaHcTBO (mMaximum space). [lpocTpadcTeo,

oMeTaeMoe  OBMMYLLMMWCA  getanamd  pobota  (2.6) no  onpegeneduio

NpoWasoduTEnNd, NNKKC NPOCTPAHCTEO, oMeTaemoe paboynm opradom pobora (3.11)

M 3AroTOBKOHA.

Mpumevanne — [OIna mobuneHex nnatgopm (3.18) gadHbll obbes  MOmeT

DACCMATPWEATECH KaK MONHA obwemM, TEOQPETHYECKH OMETIEMBIN B pedyNeTaTe QBUHEHWNA aeTanen.

4.8.2 OrpaHu4yeHHoe NPOCTPAHCTBO (restricted space): HacTe
MakckHMmansHoro npoctpadcrtea (4.8.1) B npegenax orpadMydnTensa xoga (5.15),

YCTaHasnueawwenro MacWwTabbl BOIMOMKHbIX I'IEp-EMEU.IEHHﬁ.

NMpumevwanuwe — [OAna mobunbHeix nnatdopm (3.18) ganHmn obbem moxeT BeiTe
OFPEHAYEH  CNEUWaNbHBIMKW  MEpKEDaMK HAE nNonax W oredax. [pegenst MOryT  3803B3TbCA

MPOrgamMraHBIM nbecnedYeHEM BO BHYTREHHEM ETDEI'FI-E}KEHHH.

4.8.3 onepaunoHHoe npocTpadcTeo (operational space; operating space):
Yacte orpaHuydeHHoro npoctpadctea (4.8.2), (daktuyHeckk wcnons3ayemas npu

ABWM¥EHKMK poboTa No KoMaHaam nporpammel 2agad (5.1.1).

4.8.4 pabouee npocrtpancTeo (working space). lpocTpaHcTeo, omeTaeMoe
CCbINOYHOW Tou4koW 3anAcTba (4.10). Oxo onpegenseTcA Tawke AWMANAIOHOM

BpalleHWA 1M NoOCTYNaATENBHON CMELLEHMA KAk 10ro coedMHeHHA 3anACTLA {33]

M PHMEYAHWE — Fabouse MPOCTPEHCTED MEHBLE, YEM NPOCTPDEHCTED, OMETaEMOE BOEMK

OBHAYILMMWCH OETANAMW MaHunynaTopa (2.1).

4.8.5 oxpanaemoe npocTpaucTBo (safeguarded space) [lpocTpadcTeo,

onpegeneHHoe 30H OW OX PaHBIL.

4.8.6 coBmecTHoe pabo4yee npocTpaHcTeBOo (collaborative workspace):
Pabo4ee NnpocTpaHCTBO, HAXOAALWEECH EHYTPY OXpaHsaeMoro npoctpadcTea (4.8.5),
raoe pobot (2.6) U 4enoBex MOryT BeINONHATE paboTel OQHOBPEMEHHO B npouecce

npov3IecdcTeER
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ﬂl:l'l.ﬂ MEHYdHHE — HE.ETEI:FILLI,EE' anpedeneHyae B8 ,EI,EHHhIIﬁ MOMERT OTHOCWTCH TONbBED K

npoMellWNeHHbIM pobotam (2.9).

4.9 ueHTpanbHanA To4ka WMHcTpymeHTa (tool centre point, TCP): Touka,
onpefeneHHas ANs  OaHHOro NPUNoMEHWA N0 OTHOLWEHWH K MEeXaHWYecKomy

WHTEpdEercy KOOPAMHATHOW CUCTeMbI (4.7.3).

4.10 xapakTepMCTHYeCKaA TOYKA 3aNACTLA; UEeHTPansHanA ToYKa 2anAcTbLA;
MCXOoOQHaA To4ka 3anAcTbA (wrist reference point, wrist centre point, wrist origin):
Touka nepece4yeHWA OBYX BHYTPeHHMX Hawbonee yaoaneHHelX OT NOBEPXHOCTH
BTOPH4YHLIX ocei (3.3) [(TO ecTe DNMKAWWKWX K OCHOBHbLIM ocaM (3.2)], nnu, ecnu
OHW He CYLWEecCTBYHT, 3agaHHas TodYka Ha BHyTpeHHen dawbonee yganedHHoW oT

NoBEPXHOCTH ETDPI-'I"-IHDﬁ OCH.

4.11 wucxogHaa ToOvKa MoODMNbLHOW nnatdopmMbl; CCbINOYHAA TOYKa
MobWUNbHOW nnatdopmbl (Mmobile platform origin, mobile platform reference point):

MexoaHas To4Ka KOOPAWHATHOMWM CUCTEMLI MODMNLHOW NnatdopmMmsl (4.7.6).

4.12 npeobpazoBanme kKoopaguHaTt (coordinate transformation):. [lpouecc

nepescja KoopgwHaTt pacnonodeHus (4.5) w3 0QHOW KOOPOAWMHATHOW CHUCTEMLI

(4.7) B gpyrywo.

4.13 cuHrynapHoctb (singularity). Cutyayws, korga padr matpuusl Hxkobwu

CTAHOBWTCA MEHbLLUE, YeM MNONHBLIA PaHr.

NMpumeyvarnue — C TOUKM 3PEHMA MATEMETHEM B CHMHIYNADHON kondmrypaunu (3.5)
CEOPOCTE COBOWHEHWA B NpoCTpaHcTEe OoDOOWEHHEIX KODDOWHAT MOXET CTaTe DecKkoHEYHOR (npw
oueHke aekaptosol ckopocty). Mpr  QEakTMYeckrx  ONEPaUWAX  OBEMMEHWE, ONPEQENEHHDE B
OEKapTOBOM NPOCTPEHCTEE W NPOTEHAKILUER B OKPECTHOCTH CHHIYNAPHOCTER, MOMET 48BATE BhICOKME
OCEBbIE CROpOCTH. [JAHHBIE BRICOKME CHODOCTH MOMYT OKE3AThCA HEOMWOAHHBIMKW 4NA OnNepaTopa

{2.17).

5. MporpammupoBaHMe U ynpasneHuve

51 Mporpammei
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5.1.1 nporpamma 2apnav (task program): HaGop WHCTPYEUKMIA NO OBMMEHWIO W
BCNOMOraTensHelM yHKUWMAM, onpegensiowmm ocobele pabotel pobota (2.6) wnu

poboToTexHU4eckon cucTemel (2.14) NoO NpegHasHayveHmio.

NMpumewanuwe 1 — Hactoswwsd Tun nporpams  ofbidHO  rEHepWpyeTca  nocne
wHoTannAuwy  pobota.  [Mporpammel Mo0ryT  ObiTe  MOOWGMUMPOEAHE!  KBANWGOWMUMPOEAHHBIM

CNEUWManNMCTOM NP ONPpEQENEHHBIE YCNOBWUAX.

Mpumesanue 2 — MpunokeHuer AenaeTcA obwas pabodan obnacte. PaboTta senseTca

OCoDOR ONA NpHINOHEHWE .

5.1.2 nporpamma ynpaenedHua (control program). CobcTeeHHmW Habop
YNPaBnAKWMK WHCTRPYKUWIA, ONpedensAliMx BO3IMOMHOCTH, OEWCTBMA W peakuwu

pobota (2.6) nnn poboToOTEXHHUYECKOW CUCTeMBI (2.14).

Mpumeswanne —  HacToawwl TN nporpams obBbMHOD  FEHEpUPYETCA  Nepen

wHcTannAuwen (2.20). Mporpammsl MOryT MOANDUUMPOBATECA TONBKD NPOW3BOONTENEM.

52 MporpammupoBaHne
5.2.1 nporpammupoBaHMe 3agad; nporpammupoBanme (task programming;

programming): [Npouecc cozgaHua nporpamMmmel 3aga4 (5.1.1).

52,2 nporpammupoBaHWe py4HOro BBoga AaHHbIX (manual data input
programming):. eHepayus W BBO4  NpoOrpaMmel  HENOCPEACTBEHHO B
pPOCOTOTEXHUYECKYD CUCTEMY ynpaeneHma (2.7) ¢ NOMOLLLXD NepexnYarensai,

LWTENCENLHOW NAHenK K ENaeraTypbl.

523 nporpammupoBaHme nytem oby4veHua (teach programming):
[MporpamMupoBaHWe BLINOMHRETCA NyTeM py4HOW nNpoBogdkk pabodero oprada
pobora (3.11), py4HOW NpPOBOOKK MEXAHW4ECKOro MOOEenUpYoLero YoTpoWcTea, C
NOMOWbLK NOogBeCcHOro nynbTa oby4deHmAa (5.8) wnw nyTem nNowWaroBoro

nepemeweHua poboTta (2.6) no TpebyembiM NONOXMEHNAM.

524 aBToHOMHOe nporpammupoBanmne (off-line programming): MeTtog
NporpaMMWpoBaHuA, B COOTBETCTBMM € KOTOpPBIM nporpamma  3agad (5.1.1)
onpegenedHa ycTpoMcTEamK, pacnonoMeHHsIMKM OTAeNLHO 0T gadHoro pobora (2.6),

AnA nocnejywllers ux BBe0eHnA BHYTDb pDECIT-EI.
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52.5 ueneBoe nporpammupoBaHuwe (goal-directed programming): MeTtog
nporpamMMUpoBaHuA, B COOTBETCTEMKM C KOTOPLIM ONpegeneHa seinonHAaeman paboTta,

HO NyTb (4.5.4) ee seinonHedHua poboTtom (2.6) He 3apaH.

5.3 Y¥Ynpaenenwne

5.3.1 noanumoHHoe ynpaeneHwe; PTP-ynpasnenwne (pose-to-pose control;
PTP-control): CnocoB ynpasneHvs, Npy KOTOPOM ONepartop MOMeT 3a4aBaTk TOMNbLKO
TO4YKM NOo3nuMoHMpoBaHuA (4.5.1), yepes KoTopwie QoMKeH NnpolnTn poboT (2.6), bea

onpegeneHuAa TpaekTopuu (4.5.4) ABMKEHWA MEeXOY HUMM.

5.3.2 HenpepbiBHOE ynpaBnedue nytem; CP-ynpasnexnue (continuous path
control; CP control): Metog ynpasneHus, COrMacHo KOTOpOMY NOMb3cBaTtens MOMeT
jagate poboty (26) v nyTe (4.54), npoxogumbln wMexay 3agaHHbIMMK

pacnonoxeHuamu (4 5.1).

5.3.3 ynpaenexnwe Tpaektopumen (trajectory control): HenpepoieHoe

ynpasneHue nytem (5.3.2) ¢ 3agaHHeiM NpodMnem CKOpOCTH.

5.3.4 konupywwee ynpaenedue (master-slave control): MeTtog ynpaeneHuns,
COMMACHD KOTOPOMY OBWMEHWE OCHOBHOrMO YCTPOWCTEA (MAacTepa) BOCNPOWM3BOAWTCH

BTOPU4HLIM (NOOYWHEHHLIM) YCTPOWCTBOM.

MpumeyaHue - Konupylowes  ynpasnedne  obBbidHO  MCNONB3YeTCR  Npu

TeneynpaeneHdum (5.10).

5.3.5 ceHcopHoe ynpaeBneHuwe (sensory control): Cxema ynpaenedHws, B
COOTBETCTBMM C© KOTOpPOW ABMMeHwe (cwna) pobota (2.6) HacTpawBaeTcA B

COOTBETCTEBMW C NOKa3aHWMAMK 3KCTEepoUuenTUBHOro gatumka (7.11.2).

5.3.6 apanTueHoe ynpaeneHue (adaplive control). Cxema ynpaeneHws, B
COOTBETCTBMMW C KOTOPOW NapamMeTpbl CUCTEMBE! YNPABNEHWA HACTPAWBAKITCH C y4eTOM

YCnosK W TEXHONOrMYEcKoro npouecca.

5.3.7 ynpaBnenue c oby4denumem (learning control): Cxema ynpaeneHwa, B8
COOTBETCTBMM C KOTOPOW ONbIT, HaKONMNEHHLIA HA npeobiaywwx uwknax (6.22),
17
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dBTOM3THUHECKM WCNONL3YETCH NMpyU WUMaIMeHEHWHM nNapamMeTpoB ch‘ll’llﬂ:l AnropuTMmos

YyNpaBneHus.

5.3.8 nnanvpoeaHue aewmeHwmAa (motion planning): lNpouecc, ¢ NomMoWwsO
KOTOpPOro nporpamma ynpasnedua pobortom (2.6) onpegensAeT, kKak nepemewaTs
COEAMHEHWMA MEXAHWYECKOW KOHCTPYHUMK Mewdy 3afaHHbIMKM pacrnonoMeHUAMW
(4.5.1), 3anporpammupOBaHHbIMK NONBL30BATENEM B COOTBETCTEMM C BhiBpaHHLIM

THNOM MHTERNONALUMH.

539 nogarnueBocTe (compliance): Peakyns poborta (2.86) wnm

AdCCOUMMPOBAHHOND MHCTDYMEHTA HA OENCTBME BHELLHEW CHNbIL.

r PHMEYdHWAE — Ecnw oTknWk HE 3JEBWCHT OT NOKa3aHWA AdaTHiKa Elﬁi.'.iaTHCIﬁ CBHAIN, TO

NoOdaTNMBOCTE HA3MBABTCA NACCMBHORN, BCNKM 3ABMCHT — GKTHEHOK.

5.3.10 pabounn pexum (operating mode; operational mode). CoctoaHue

poDOTOTEXHWHECKOW CUCTEMBI ynpaeneHun (2.7).

5.3.10.1 astomaruyeckmn pexum (automatic mode). Pabouwni pemxum
(5.3.10), npwn koTopom poboToTexHWYECKan cUCcTema ynpasnedun (2.7) pabortaer B

COOTBETCTEBMM C NpoOrpammMon 3anad (5.1.1).

5.3.10.2 pydyHon pemwmm (manual mode). Pabouun pemxum (5.3.10), npwu
koTopom poBoTtom (2.6), MOMHO YNPaenATk, HANpUMep, © MNOMOLWLK KHONOK WM

OXOWCTHMEA, KOTAQa aBTOMaTHYEeCKDS ynpasnesye WCKNKHaeToA.

5.4 cepBo-ynpaBneHue (servo-control): [lpouecc, B pamkax KOTOpPOro
pofoTOTEXHWYECKAA CUCTemMa ynpaeneduAa (2.7) pyKOBOOAWT MCNONHMTENbHbLIMMK
MexaHuzmamm (3.1) pobora (2.6). [lpw 3ToM ero QOCTUrHYTOE pacnonoMeHWe

(4.5.2) QoN#HO COOTEETCTBOBATE 3aAaHHOMY pacnonoxeHurw (4.5.1).

5.5 asTomatrnuyeckoe pyHKkumoHupoBsaHwue (automatic operation). Coctosume,
woroa pobor (2.6) cam BeINONHRET CcBOW nporpaMmmy 3apgad (5.1.1) no

npejHa3Ha4eHW.

18
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56 rTouka ocrawoBa (stop-point): 3apgaHHoe pacnonoxenue (4.51)
(BBIYHEHHOE MNW 3aNpOorpamMMUpOBAHHOE), AOCTUIHYTOE ocAMU (4.3) poboTa (2.6). B

AdHHOM DAaCnoOnoHeHM CRKOPOCTE PdBHA HYINHD, OTENOHEHWME OTCYTCTBYET.

5.7 Touka nponeta; npomexyTodHan Todka (fly-by point, wvia point):
3aganHoe pacnonoxedue (4.5.1) (BelydeHHOE WnNW  3anporpaMMUpoBaHHOeE),
AocTUrHyToe ocAmM (4.3) pobora (2.6) c HekOoTOpeIM OTKNOHEeHWeMm. Benwuuxa
OTKNOHEHWA 33BMCWT OT npodwnA CKOPOCTHM B OKPecTHOCTHM HAacToALWero
pacnonoxeHua (4.5) 1 3aJaHHLIX YCNOBUA £ro NPOXOXIEeHWA (CKOPOCTH, OTKNOHEHWA

NONOMKEHWA ).

5.8 nogBecHOW KHOMNO4YHLIM NYNLT; NOABECHOW NyNbT 0by4yeHnnna (pendant;
teach pendant). Py4Hoe yCTpOWCTBO, CBA3aHHOE ¢ paboTOW CMCTEMLI YyNpaBneHMA

(2.7), c nomows koToporo pobora (2.6) moXHO 2anporpaMMMpoBEaTe (NepemewiaTs).

5.9 pwonctuk (joystick): Pyduoe ycTpoWcTBOo ynNpaenedHws, nNONOMeHWs
(OpHMEHTALMA, NPUNOMEHHbLIE CWNbl) KOTOPOro WaMepawTes, 6Gnarogaps  qemy

QOpPMUPYIOTCA KOMaHALI poDOTOTEXHMYECKOW CUMCTeMbI YnpaBneHua (2.7).

5.10 reneynpaenexune (teleoperation). Ynpaenenne gemxednenm pobora (2.6)
Ny poboTU3MpoBaHHOro yctpowucTea (Z2.8) 4enoBekom w3 yOaneHHoro mecTta B

peansHOM BpEMEHK.

Mpusmep — PoSomuiaupoganHiie onepalyuy SoMGoMemanus, cBoprl KOCMUYeCKUX CMaHyu,

nodaodHibix NoOSpYyMeHUd U XUpypeuL.

5.11 onepauma sBocnpouniBegenun (playback operation): Onepauwa poborta
(2.6), 3akn4awWanca B NOBTOPEHWMM nporpammel 3agay (5.1.1), 3anomeHHOW

nporpammMuvpoBaHvem nytem obydennn (5.2.3).

5.12 wHTepdenc nonezosatvena (user interface). Cpegctea obmeHa
wHpopMayren v JEeNCTBMAMK MEXOY 4Yenoeekom W pobotom (2.6) Bo Bpems

B3aMMOOeACTBMA YenoBeka u podoTa (2.29).

Mpumep — Muxpodhow, spoMrosogopument, 2paguveckuld uwmepghelc NonsLI0EamMens,

AWolCMmUK, CeHCOpHEIE YoM polciaa.
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513 A3k poborta (robot language) H3wk nporpamMmupoBaHns,

MCNONBL3YyEMbLIM ANA ONWCAHWA Nporpammel 3aga4 (5.1.1).

5.14 ogHoBpemeHHble aBveHua (simultaneous motion): OeuseHna asyx n
bonee pobotoB (2.6), HaxO4QAWMWXCA B O4HO BpeMA nog ynpasnedHwem O4HOM
cTadHuyun. [laHHble OBWHEHWMS KOOPOMHMPYIOTCH (CHMXPOHWM3IWMPYKOTCA) nyTem obuwew

MaTeEMaTHUHECKOH KODDENRLEA.

NMpumewarnne 1 — [puMepom OOHOR CTAHUMK YNPABMEHWA ABNASTCA MNOOBECHOW

NynsT obyyeHns (5.8).

MNMpumeyanne 2 — KoopowHauusa moxeT DbiTe OOCTHUrHYTE © NOMOLWEK KOMWRYHOLIETD

YNpaBNeHMA.

5.15 orpanvumTens xoga (limiting device). Cpegctea, orpaHuyMBarowne
MakcuMansHoe npocTpadcTeo (4.8.1) nyTem OCTaHOBKWM (TOPMOMEHWMA) BCeEX

ApvxeHwid poboTta (2.6).

516 nporpamma sepudmkayum (program verfication). Beinonuexnue
nporpammel 2apad (5.1.1) gana noareepxgenna nyt (4.5.4) pobora v npouecca ero

YHKLWOHHWPOBAHWA.

Mpumewanne — [lporpamma  BepudWEAUMM MOMKET  BENKOYATE BECE  NyTh,
OTCNEHWBAEMEA LUEHTRANEHOA TOMKOA WMHCTRpyMmeHTa (4.9) BO Bpems BeINONHEHWS Nporpammel
3E0aY, MW CEMMEHT 3Toro nyTH, MNMakeT WHCTPYRLWMA MOXET NPeOcTaenATe cobol OgHY WHCTRYKLKMID
WY HENPepLIBHYK NOCNEOO0BaTENBEHOCTE  MHCTPYEUWMA.  [porpamma sepudvkaumy MOKEeT
MCNONb3CBATECA B HOBLIX NPUNOHMEHWAX, 8 TAKKE NpW HACTPORKE PEAAKTUDOBEHKN CYLECTEYHILWK

MDANEEHNA.

517 szawmTHbIW octadoe (protective stop). Twn npepweanws pabor gns
npuoctTadHosk Askxedus. OdH obecnedyuBaeT 3aWMTy W No3BonfAeT BO30OHOBWUTL

BhiNnONHEHWe pa Bor.

5.18 cooTBeTCTEBYWIWMA 3a0aHHOMY YpoBHIO BezonacHocTwu (safety-rated):
ObbexT, XapakTepuaywLWWACA HaNWYWMEM YCTAHOBMNEHHLIX 3ALMTHBIX OYHKLWA,

DEEEI'IE'-IHEI-EIEILHHK qJ}I'HI{LlHDHHF]DBEIHHE C 3addHHbIM YPOBHEM De30nacHoOCTK.
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Mpusep — YumoHblUoHHaA CHOPOCME, COOME@MOoMayiowas JadanHoMy VpoaMo
SezonacHocmu; CHOPOCME MOHLUMOPUN2A, coomaemecmayiiyas zadanHoMy ypoaHo GelonacHocmu,;

abixodHol napaMemp, coomasmemayoliul 3adanHoMy ypoaHo Ba3onacHoc.

5.19 ogHa Touka ynpaenexnuna (single point of control). Cnocob ynpaenenus
poboTtom (2.6), korga npueegedHue poboTa B JEMMKEHWE BOIMOMHO TONLKO M3 OQHOrO
MCTOMHMEA. YNPaBnAwLWKA CArHaN He MOXEeT DbITe nepexsa4ved Opyrum MCTOMHKMKOM

YNpaBneHus.

5.20 ynpaBneHWe Ha CHMMEHHOW CKOPOCTH; Meg4neHHoe ynpaeneHwe
(reduced speed control; slow speed control): Pexum ynpasnedua gemseHvwem poboTa

(2.6), xorga ckopocTe He npeskiwaeT 250 Mm/c.

M pumMedaHne 1 — YWMEHBWEHWE CKODOLTH HYHHO, 4TOk Oa8Te BOIMOMHOCTE NEQCOHANY

BEIATH W3 ONACHOW 30HBI, NWBO OCTAHOBWTE pobBoTa.

r pPUMEYNEHHE 2 — Hacromwee onpegeneHWe OTHOCWMTCA TONBKD K MPOMBILWNEHHBIM

poboTam [2.9).

6 PyHKUMOHWpOBaHKWE

6.1 HopmanbHbie pabouyue ycnoeua (normal operating conditions): AuanaaoH
JHAYEHWA NapameTpoB OKpyHMawwWed cpedkl W Apyrvx NapamMeTpos, OKAILIBaKLWMX
BNMAHME Ha dyHEUWMOHWpOoBaHWe poboTa (CKaYkK HANPFMEHWA, ANEeKTPOMATHWUTHLIS

NONA), BHYTPW KOTOPOro dyHKuMoHuposaHue poboTta (2.6) cuMTaeTcra NpasysHLIM.

Mpumeyanne — [(lapameTpaMi OKDYHAHRWER cpedsl MoryT ObiTe TEMOEPaTYpa W

BNasHOCTE.

6.2 Harpyzum

6.2.1 warpy3ka (load). Cwuna u(AnW) KpyTAWMA MOMEHT MeXaHW4ecKoro
wHTepdenca (3.10) unu mobuneHow nnatdopmel (3.18). MNpuknageiBaeTca no
pPaanuyHBIM - HanpaeneHWsM ABMMeHws, obecnedweBaeT 3agaHHbIE CKOPOCTM W

YCKOPEHWA.

r PHMEYEAHWAE — Harpyama HABIMAESTCH 'EIJ':."H KUWMEN MAECChl, MOMEHTE MHEPUWKW, CTATHYECKMX

¥ AMHAMWHECHHE CHN, nogaepxneacmex poboTom (2.6).
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6.2.2 HOMWHanbHan Harpyaka (rated load): MakcumaneHan Harpyaka (6.2.1),
KOTOPYID MOMHO NPANOXWMTE K MexaHudyeckKomy wWHTepthency (3.10) wnm
MobunsHou nnardopme (3.18) npu HOpmanbHbLIX pabo4yux ycnoeuax (6.1) bes

CHWAEHWA NapameTpoB YHKLWOHWDOBAHWA.

I PHMEYAHWE — HomWHansHaA HArpYy3aka np« HEDEKD,.'J,H MOCTH YYMTREEIET MHEDUWOHHBIE

CBOACTEE pabovero oprada poGora (3.11), npucnocobnedHnin U 3aroToE0K.

6.2.3 npegensHan Harpy3ka (limiting load): MakcwmansHana mwarpyaka (6.2.1),
yKazaHHan npowasoguTeneM. Ola mMomeT ObITe NpMNOMEHa K MexXaHW4yecKomy
mHTepdency (3.10) wnu mobunsHon nnatdcgopme (3.18) Des nospexaeHuA WNK

OTKa3a mexaHwima pobora (2.6) B orpaHvYeHHelX paboYux yCnoBMAX.

6.2.4 gononHWTenbLHanA Harpy3ka; gononHuTenkHana macca (additional load;
additional mass). Harpyska (6.2.1), koTopyw eBwgepwweaer pobor (26) B
AONONHEeHWEe K HOMWHaNbBHOW Harpy3ke (6.2.2). OWa ewe He npuno¥eHa K
MexaHuyecKkomy uHTepdprency (3.10), HO npunoxeHa rge-nvbo HA MaHunynATope

(2.1), kak npaeuno, K pyke (3.2).

6.2.5 makcuMmanbHaA cuna; makcumanbHana Tara (maximum force, maximum
thrust): Cwna (rara) (vcknw4as cuny WHEpUWK), KOTOPYH MOMHO NPUMNOHWTE
HENPEepPLIBHO K mMexaHudeckomy wWHTepdgency (3.10) wnvd K MoODMNBLHOW

nnatcpopme (3.18) De3 NnpUHUHEHMA NOCTOAHHOIO ywepba mexaHuamy pobora (2.6).

6.2.6 MakCMManbHbIA MOMEHT; MAKCHMaNbHbIA KPYTAWMA MOMEHT
(maximum moment, maximum torque) MomeHT (KpyTAWMWMKA MOMEHT) (MCKMTHYAas
MOMEHT CWN  WHEepPUMW), KOTOPLIA MO¥eT BuiTe NpUNoMeH HenpepsiBHO K
MexaHuyeckomy HWHTepdency (3.10) mnu mobunbHoW nnarvdopme (3.18) bes

NPUHWHEHWA NOCTOAHHOMO ywepba mexannamy pobora (2.6).

6.3 Cropoctb

6.3.1 CKOpPOCThb MHOMBUAOYANbLHOIO COeQMHEHMA, CKOpPOCTb
MHaMBKMAYyansHoW ocwk (individual joint velocity; individual axis velocity): CrkopocTe
JafaHHor  TodkM,  0DYCnoBNEeHHas  ABMMEHWEM  OOHOTO  WMHAWMBWAYANBHOMO

coedMHEHKMA.
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6.3.2 ckopocTtk nyTu (path velocity). MameHeHwe nonoxeHWs BOOME NYTH

(4.5.4) 3a egMHULY BpEMEHW.

Mpumevanne — Cu. pacnonomedwme (4.5).

6.4 YckopeHwe

6.4.1 yCKOpeHue MHOMBUAOYANbLHOIO COeqUHEeHWR; yCKOpeHue
MHOMBKUAOYanbHOW ocK (individual joint acceleration; individual axis acceleration):
YcrkopeHue 3afadHHon To4Yku, 0DYCnoBneHHoe OBWMEHWEM OAHOMO WHOWEWAYANLHOro

CoOeaWHEHUWA.

6.4.2 yckopenue nyTu (path acceleration): MameHeHwe CKOPOCTH BOAONE NYTH

(4.5.4) 3a egMHULY BpEMEHW.

6.5 TOYHOCTL pacnonoMeHus; TOYHOCThL ogHOoHanpaBneHHoro
pacnonoxeHuna (pose accuracy, unidirectional pose accuracy). PaznocTe mexay
3agaHHbIM pacnonoxeHduem (4.5.1) v cpegHUMm 3HAYeHWEeM ONA COBOKYNHOCTH

OOCTUIHYTLIX pacnonoxeduni (4.5.2) npy 3agalHomM HanpaeneHuK.

6.6 noBTOpAEMOCTL pacnonoXeHWin; NOBTOPAEMOCTE OQHOHANpPaBNeHHbIX
pacnonoxeHun (pose repeatability; unidirectional pose repeatability): CooTHoOweHKe
OOCTUIHYTBIX pacnonoxeHunn (4.5.2) c ogHumM 3afaHHbIM pacnonoxeduvem (4.5.1).

HocTvraemeie PACNONOMEHWA DEANW3YIDTCA B OOHOM HAMPaBNEHWK.

6.7 W3IMEHEeHME TOYHOCTM MYNbLTUHaANpPasBNeHHbIX PACNONOMEHWNA
(multidirectional pose accuracy variation): MakcumaneHoe paccToAHME wMexay
CpeAHUMKM 3HaYEHWAMKW OMN8 COBOKYNHOCTM OOCTHMIHYThIX pacnonoxeduu (4.5.2)
NONyY4eHHLIMKM  NpKM  O4HOM  3agadHHoOM  pacnonoxeHwwn (4.51) no Tpem

NnepneHIMKYNADHBIM HanpaeBneHWAM.

6.8 TouyHOCTL oOnpegeneHMA paccToAHMA (distance accuracy): PazdocTe
MEXAy 3a0aHHbIM  PACCTOAHWMEM W CPEOHMM  3HAYeHWeM [ANA  COBOKYMHOCTH

AOCTUTHYThIX pACCTORHK W,
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6.9 noBTopRemMocTb paccToAHMA (distance repeatability): CooTHoweHue
340aHHOMD PACCTOAHWMA W COBOKYMHOCTWM JOCTUIHYTBIX PACCTOAHWNA, W3AMEpEHHBIX

NOBTOPHO B OQHOM Hanpasnednn.

6.10 epemAa crabunuaaynK pacnonoxeHna (pose stabilization time): Bpems,
npowefliee ¢ mMomedHTa, korga pobor (2.6) BwigaeT curHan o HaxXoMOeHWuW B
TpebyemMomM NONoOXEHWK, 40 MOMEHTA, KOrga 3aTyxawwue konebatensHble OBMHEHWA
(MMM NpOCTO 3aTyxawlwee OBWMEeHWEe) mexaHuyYeckoro wmHTepdenca (3.10) wnu

MOoDUNbHOW NnaTtdopmel (3.18) OKA3LIBAKITCA BHYTPK 3a0aHHOM0 A0NYCKa.

6.11 nepeperynupoBanme pacnonoxeHua (pose overshoot). MakcnmanesHoe
paccToAaHue mewny (3agaddsim) nytem (4.54) nogxona W OQOCTUMHYThIM
pacnonoxeHuwem (4.5.2) nmeolwee MecTo nocne Beigayn pobotom (2.6) crurHana o

HaxXOXEOEHMKW B 3dJadHHOM pPaCnondseH M.

6.12 TouHoCTk yXxona ot pacnonoxeHun (drift of pose accuracy): Mlamexenune

TOYHOCTW pacnonoxeHun (6.5) ¢ Te4eHMeM BpEMEHM.

6.13 yxon noBTopAeMOCTH pacnonoxeHwAa (drift of pose repeatability):

ameHeHre NOBTOPAEMOCTH pacnonomeHua (6.6) ¢ TeMeHnem BpemMeHH.

6.14 TouwHocTe nyTu (path accuracy): PazHocTe Mexgy 3agaHHbIM NyTem

(4.5.4) n cpegHmM ONA COBOKYNHOCTKM OOCTUIHYTLIX NYTEA.

6.15 noeTtopsemocTe nyTk (path repeatability): CooTHowenwe wmexgy

HECKONLKMMK QOCTUIHYTEIMKA NYTAMK (4.5.4) 1 OOAHUM 380aHHBIM NYTEM.,

6.16 TouHoCTe cHopocTM nyTWv (path velocity accuracy). PaaHocTe mexay

3a0aHHOM CHKOPOCTLI nyTW (6.3.2) W cpegHUM 3HaYeHWem ONA COBOKYNHOCTH

CKOpPOCTEW NYTK, AOCTUIHYTHIX NPY ABUMXEHWUW NONeper NyTH.

6.17 noBTOopReMOCTb CcKopocTH nyTtu (path velocity repeatability):

CooTHWEHKWE CKOpOCTaW, OOCTUIHYTLIX ANA 3a0aHH0A CKOpOoCTU nyTK (6.3.2).
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6.18 donykryaumu ckopoctn nytH (path velocity fluctuation): PazHocte mexay
MUHHUMANBEHOW M MAKCUMAaNEHOW CKOPOCTAMK B OBMKEHWKW nonepek nyTn (4.5.4), ecnu

AdBM¥EHWME BOOMNL NYTH NPOMCXOONT © E-EI,D,EHHGﬁ CHOPOCTBHD.

6.19 MMHMManbHOe BPEeMA BOCCTAHOBMEHWA pacnonoOMeHWA (minimum
posing time): MuHWumaneHoe BpEMA, NPOTEKWEE MeXdy MOMEHTOM yxoda W«
MOMEHTOM BOZEPALLEHWA B CTALWOHAPHOE COCTOAHWE MeXaHWYecKoro nHrepdeinca
(3.10) wnn mobunbHoW nnatdgopmbl (3.18) npu cxoge C 3agadHHOW TpaeKTOPMMK

(BENOYAA BpeMA cTabunuaaumm).

6.20 cratvdeckan nogatnueocTb (static compliance): MakcumaneHoe
CMELLEHre mMexaHudeckKoro wuHTepdenca (3.10), npuxogsweecs Ha eauHuUy

Harpyaeu (6.2.1), npynoXeHHoOW K MeXaHWYeckoMy WHTepdeicy.

6.21 pazpewenune (resolution). HammeHswee cmeweHne, KOTopoe MoXeT BeITe

AOCTUIHYTO NO Kax oW ock (4.3) wnu B coeguHeHnn poboTa (2.6).

6.22 yukn (cycle): OgHopasaosoe BsINONHEHWE Nporpammei 3aga4 (5.1.1).
NMpvmeyanuwe — HekoTopbie NPOrpaMmel 33034 MONYT HE BeiTe UWENKYHEIMIA.

6.23 spema ynkna (cycle time):. Bpema, HeoDxogumoe AnNA BeINONHEHWA WMKNA

(6.22).

6.24 ctanpapTHbIA uukn (standard cycle). lNMocnegoBatensHOCTE ABUMMEHWA
poborta (2.6) npy BeINONHEHMK TUNOBOKW paboTw (paccMaTpyBaemMOW KAK CChLINKa) B

JdaHHBIX YCNOBHUAX.

7 CunTbiBaHMe gaHHLIX M HABWIaUMA
7.1 kapTa oKpy¥Xawwen cpeabl; MOAeNnb OKpyXawwen cpegbl (environment
map; environmeant model): Kapta vnK mogens, ONUCLIBAKLWAR OKPYHAKWYK0 cpegy M

€8 DCHOBHBIE XapaKkTepPUCTHEN.

Mpumep — Kapma ¢ koopdumamuol cemwol, 2eoMempuUYyeckas kapma, mononosuyeckan

Kapmnrd, CeMaqmuYyackas Kapima.
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7.2 nokanwzauwa (localization): PacnoaHaeadHue pacnonoxeHua (4.5)
MobuneHoro pobota (2.13) wnu ero wdeHTWdKWKALWMA Ha KapTe OKpyMXarLwew

cpegbl (7.1).

7.3 opuentup (landmark). WCkyCCTBEHHBIM WNW  ECTECTBEHHLIA 0DBexT,
pasnu4uMblA  Ha KapTe oOKpyMawuwew cpeasb! (7.1), wWcnonb3yemsi®n  Ons

nokanuzauyum (7.2) mobuneHoro pobota (2.13).

7.4 npenatcreue (obstacle): Cratwueckm vnu gsmmylniacs obbext (Ha

Jamne, Ha CcTeHe, Ha I'IDTDJ'IH.E}I: I'IFIIEI'IFITCTEI"_',I'IGI.U,HI:[ Ja0dHHOMY OBHAHEHMHD.

r PUMEYMEAHHE — HazemHbie NPENATCTEAMA  BENWOMN3HOT CTYNEHREW, HMB, HEDPOBHYHD

MECTHOCTE M T.0,.

7.5 kKaptorpacdwupoBaHMe; nNOCTPOEHWE KapThbl; pa3paboTKa KapTbi
(mapping; map building; map generation): PaapaboTka KapThel OKpyXawwen cpegbl
(7.1) ona onyucaHws OKPYHMaWWeNn cpeasl C ee reoOMETPUHECKUMK M Pa3nUYrMbIMK

0cOBEHHOCTAMMK, OPHUEHTUPaMK (7.3) M NPeNATCTBUAMM (7.4).

7.6 waswrauwa (navigation). [llpuHATME  peweHus W ynpasnexHue
HanpasneHuem OBMMEHWMA Ha OCHOBE NnoKanuiauuvu (7.2) obbekrta v MCnonk30BaHuA

KapTkl OKpy¥atowen cpegsbi (7.1).

NMpumewanne — HaBwrauwa MOEET BKNKYaTE NNaHMposadve nytw (4.54) ans

nepeMellEeHMA M3 COHOTD pacnonoHEeHd B gy roe W nonHoe NoEpeMETHeE obnacTu.

7.7 noeepxHocTe xopa (travel surface). MecTtHocTe, no KOTOpOW

nepemMellasTcAd MobunbHbiK poboT (2.13).

7.8 cumcnenme nyth (dead reckoning): MeTtog nonydeHwA pacnonoXeHWusA
(4.5) mobuneHoro pobota (2.13), WCNONk3yA TOMNbLKO BHYTPEHHWE WIMEDEHWA,

BbIMOMNHEHHBI® M3 M3BECTHOMND MCXOAHOMo pacnonoxeHuna (4.5).

7.9 codetauune gatumkoe (sensor fusion): MNpouecc nony4eHWA YyTOYHEHHOW
wHopmaunn  nytem obkeguHeHws WHQOpMAaUWM, NONYYEHHOW C© HECKOMNLKWX

AaTHMEOQB.
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7.10 nnanupoBaHwe 3z2apad (task planning): lNpouecc peweHus obwel
npobnemesl  nyTem pa3paboTkW  KOHKPETHOW nNpoueaypbl  BhINONHEHWMA 3agad,

EI-HFII-D"-IEIULU,Eﬁ COCTAdBMAKLL e FIEE'DTI:I M OoTAeNbHBIE ABMIHEHNA.

I PUHMEYAHAE — HJ'IEHI.-'II:IUBEHHE Ja084 MOHET BENKDYETe aBETOHOMHOE NMNEHWpOBaHME KW

NMoNb30BEATENBCKDE NMNAHUDOBAHKME.

7.11 paTymk potorta (robot sensor). [NpecbpazoBatens, WCNONL3IyeMBIA ONA

NONYy4eHWA BHYTPEHHEW 1 BHeWHeW nHdopmaumm ans ynpaenedna pobortom (2.6).

7.11.1 nponpuouenTHBHLIA OaTYMK, AOATYWK BHYTPEHHEro COCTOAHMWA
(proprioceptive sensor; internal state sensor): Jatuuk poboTta (7.11), Mamepawowmi

BHYTpPEHHEE COCTOoAHME poboTa (2.6).

Mpumep — Kodupyiolwee yempolocmao, MOMONLQUOMEMP, MAxXoMomp; aKcenspoMemp,

SUPOCHON.

7.11.2 3KcTepocenTMBHbLIM OaT4HWMK; [OaTYMK BHEWHEro COCTOAHMWA
(exteroceptive sensor; external state sensor): Jatunk pobota (7.11), wamepawmi
COCTORAHME OKPYHAKLWEW cpenbl unK eiawmogencTene poborta (2.6) ¢ oxpyxawwen

cpenou.

Mpumep — GPS; damyux uzolpaxernun; damyux paccMOoSHUA; GamYuy CLTLL MaKmumHisi

damuuk; akyemuyeckudl damuux,
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MpunoxeHune A
(cnpaBo4HoOe)

Mpumepbl TUNOB MEXAHWYECKUX KOHCTPYKUMA

Pucynok A.1 — [ekaptos pofoT (poboT, paboTawlumid B NPAMOYTONbHEX KOOpOWMHATAX )

nopTansHeiA poboT

PucyHor A2 — Uunusgpuueckuia poboTt
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PucyHok A4 — MogeecHol poboT PucyHok A5 — LWapHupHeiA poboT
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PucyHok A.6 — KonecHeid poBoTt Pucynok A7 — Warawwwi poboT
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PucyHor A9 — Penbcoesii (ryCceHW«HeIW) poboT
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{(Robots and robotic devices — Safety requirements
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PoboTi MaHUNYNALWOHHBIE NPOMBILLINEHHBLIE.
TpebosaHna K TexdHuke OBeaonacHoctn. Yacte 1.
Cuctemsl poboToB ¥ MX MHTErpauwA

{(Robots and robotic devices — Safety requirements
for industrial robots — Part 2: Robot systems and
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PobBoTe MaHUNYNALNOHHLIE NPOMBILLNEHHEIE.
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{(Manipulating industrial robots — Automatic end
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