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MNpegncnosne

1 NMOArOTOBJ/IEH ®epgepasbHbIM  FOCYyAapCTBEHHbIM ~ aBTOHOMHbLIM  HAYYHbIM  yuypexaeHuem
«LleHTpanbHbIi Hay4YHO-uccnefoBaTeNbCkMii M ONbITHO-KOHCTPYKTOPCKUIA MHCTUTYT POGOTOTEXHWKM W Tex-
Huyeckoi knoepHeTukn» (LLHWW PTK) Ha ocHOBe COGCTBEHHOrO nepeBofa Ha PYCCKUIA A3blK aHrN0A3bIYHOMN
BEpCcUN cTaHgapTa, yKasaHHOro B NyHKTe 4

2 BHECEH TexHuM4yeckum KOMUTETOM MO cTaHgapTusauumn TK 141 «Pob6oToTexHuka»

3 YTBEPXJ/JEH W BBEJAEH B AEWCTBWE Mpukasom ®efepasbHOro areHTCTBa Mo TEXHUYECKOMY
perynmposaHuio n metponorum ot 17 oktabpsa 2019 r. No 1019-ct

4 HacToAwWwMii cTaHAapT WAEHTUYEH MeXAyHapoAHOMY cTaHgapTty WCO 19649:2017 «Mo6unbHble
po6oTbl — CnoBapb» (ISO 19649:2017 «Mobile robots — Vocabulary». IDT).

HavnmeHoBaHMe HacToAlWwero cTaHgapTa W3MEHEeHO OTHOCUTENIbHO HaMMeHOBaHWA YyKa3aHHOro
MeXAyHapoAHOro ctaHfapTa gns npuBedeHus B cootBetctBme ¢ FOCT P 1.5—2012 (nyHKT 3.5) 1 4NA yBA3KK
C HauMEHOBaHUAMMW, NPUHATLIMW B CYLLECTBYKOLEM KOMMIEKCe HauWOHaNbHbIX CTaH4apToB Poccuiickoii
denepaumnm

5 BBEJEH BIMEPBbIE

MpaBuna NnpMMeHeHNs HacTOALWEro cTaHgapTa ycTaHOoB/IEeHbl B CTaTbe 26 defBpanbiioro 3akoHa
oT 29 wmoHA 2015 r. No 162-®3 «O cTaHgapTu3auun B Poccuiickoinr depepaunn». MHpopmauus o6
M3MEHEeHUsAX K HacToslemMy cTaHfap Ty ny6nnkyeTcs B eXerofHomM (Mo cCOCTOSAHMIO Ha 1AHBapa TekyLiero
roga) nHpopmaumoTIiOM ykazaTene «HauuoHanbHble CTaHAapPTbI», @ OPULUNANbHBIA TEeKCT U3MEeHEeHUN
N NoNpaBOK — B €XeMeCAYHOM WHPOPMaLMOHHOM yKa3aTesie «HaunoHaNbHble CTaHaapTbi». B cnyvae
nepecmoTpa (3ameHbl) UM OTMeHbl HACTOSWEro cTaHjapTa cooTBeTCTBYyLee yBejoMieHne bygeT
ony6nnMKkoBaHO B 6GamxalilueM BbINyCKe eXeMeCAYHOro WMHpopMaunmoHHOro ykasaTena «HauuoHanbHble
cTaHfapTbl». CooTBeTCTBYywWaa WHpopmauna, yBefoMIeHNne W TeKCThbl pasmewanTCcsa Takke B
MH(OpMaLMOHHON cucTeme 06Lero NoNbL30BaHMA — Ha opuumanbHOM caliTe defepanbHOro areHTcTBa
No TeXHWYeCKOMy perynpoBaHunio 1 MeTponorun B ceTu IHTepHeT (Www.gost.ru)

© 1S0O. 2017 — Bce npaBa coxpaHsatoTcs
© CtaHpapTuHdopm. odpopmneHne. 2019

HacTosAwwii cTtaHAapT He MOXeT GbITb NOTHOCTLIO UM YACTUYHO BOCNPOU3BEAEH, TUPAXMPOBAH U pac-
MpoCTpaHeH B kKayecTse ohnLMaNbHOTO N3faHns 6e3 paspeleHns ®efepasbHOro areHTCTBa N0 TEXHUYECKO-
MY PEerynpoBaHuio U MeTposorum
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BBepeHve

CtaHpgapTbl komnnekca FOCT P 60 pacnpocTpaHsaloTcsA Ha pob60TOB U pob6oTOTEXHMYECKUE YyCTpolicTBa.
VX uenblo siBnseTca nosbleHne nHteponepabenbHOCTM PO6OTOB U X KOMMOHEHTOB, & TakXe CHUWXeHue 3a-
TpaT Ha ux pa3paboTKy, NPOM3BOACTBO M 06CNYXMBaHME 3a CYeT cTaHAapTu3aumm 1 yHudukaumum npoLeccos,
MHTepdelicoB n napameTpoB.

CTaHpapTbl komnnekca FOCT P 60 npefcTaBnstoT co060li COBOKYNHOCTb OTAE/IbHO M3[4aBaeMblX CTaH-
paptoB. CTaHgapTbl 4aHHOT0 KOMMieKca OTHOCATCSA K O4HOW M3 cnegylolux Tematuyeckmx rpynn: «O6uwune
NOJIOXEHNS, OCHOBHbIE MOHATUSA, TEPMUHbI N ONpeaeneHns», «TexHnYeckme 1 akcnayaTaynoHHble xapakTepu-
CTuKM». «BesonacHoCTb», «Buabl n MeToAbl NCMbITaHW», «MexaHuyeckme MHTepdeicol». «3nekTpuyeckne
nHTEepgencol». «KoOMMyHUKaLNOHHbIE UHTEpPdelicbl», «MeToabl NporpaMmMmnpoBaHnsa», «MeToabl NOCTPOEHUS
TpaekTopumn ABUXeHNsa (HaBuraumna)», «<KOHCTPYKTUBHbIE 3/IeMeHTbI». CTaHAapTbl 11060 TeMaTuyeckoi rpyn-
Mbl MOTYT OTHOCUTLCA Kak KO BCeM po6oTam 1 po60TOTEXHUYECKMM YCTPONCTBAM, Tak U K OTAE/bHbIM rpynnam
06bEKTOB CTaHAapTU3aLMm — NPoOMbIWIEHHbIM Po60TamM B LLe/IOM, NPOMbILLAIEHHBIM MaHUNYNSALNOHHBIM PO-
60Tam. NMPOMbILLIEHHBIM TPAHCMOPTHLIM poboTam, CepBUCHbLIM poboTaM B LLe/IOM, CEPBUCHBIM MaHUNyNALmn-
OHHbIM pob6oTaM U CePBUCHLIM MOOU/IbHBIM po6oTam.

HacTtosawumnii ctaHaapT OTHOCUTCS K TemaTtuyeckoi rpynne «O6LMe NOMOXEHUA, OCHOBHbIE MNOHATUSA,
TEPMUHBI N ONpefeneHna» U pacnpocTpaHsaeTca Ha MobunbHble NNaTt@opMbl U MOBGUIBbHBLIX Po60TOB. OH
MAEeHTUYEeH MexAayHapogHomy ctaHgapTy WCO 19649:2017. pa3paboTaHHOMY TeXHWYECKUM KOMUTETOM
MNCO/TK 299 «Pob6oToTEXHMKA.
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HAUMOHANBHBA CTAHOLAPT POCCUNMCKOWN SGELEPALUNUMN

Po60Tbl M po60TOTEXHMYECKME YyCTPONCTBA
MOBU/TIbHBIE POBOThI

TepMuHbl 1 onpeaeneHus

Robots and robotic devices. Mobile robots. Terms and definitions

Jata BBefeHuns — 2020—03—25

1 O6nactb NpUMeEHeHUs

HacToswuii ctaHAapT onpefensieT TEPMUHbI, OTHOCSILLMECS K MOGUbHBIM po60TaM, KOTopble nepemMe-
L alTCs No TBEPAO0/ NOBEPXHOCTU 1 PaGoTalT B NPUMOXKEHNUAX, CBA3AHHBIX Kak C MPOMbILIEHHbIMW po6oTa-
MU, Tak U C CepBUCHbIMM po6oTamu. OH onpegensieT TEPMUHbI, UCMO/b3YeMble /18 ONUCaHUS MOBUIBLHOCTH,
nepeaBUXEHNSA U APYTUX acNEKTOB, CBA3aHHbIX C MOGUbHBIMK POGOTaMU.

2 HopmaTuBHbIE CCbINKM

B HacToAweM CTaH4apTe HOpMaTUBHbIE CCbIJTIKU OTCYTCTBYIOT.

3 TepMuHbI 1 onpeaeneHus

B HacTosleM cTaHfapTe NpUMeEHeHbl NPUBEAEHHbIE HUXE TepMUHbl 1 onpegenedns. NCO n M3K noa-
JepXuBalT TepMUHONOrnyeckme 6asbl AaHHbIX 4711 UCMOMNb30BAHUA B JOKYMEHTax No crtaHgapTusauuv no
crepylouwum agpecam:

- nnatcopma NCO gns oHnaliH-npocMoTpa AocTynHa no agpecy http://www.iso.org/obp;

- Eiectropedia M3K gocTtynHa no agpecy http://www.electropedia.org.

3.1 O6uwme TepMUHbLI, OTHOCALWMECA K MOBUTbHBLIM pob6oTam

311

MO6UNbHBLIA po6oT (mobile robot): Po6oT, cnocobHbIi NepeaBuratbCa MNoj CBOMM COBGCTBEHHbLIM

ynpaBfieHnem.

MpumeyaHne — MoBWUIbHLIA POBOT MOXET BGbITb MOBGWUILHON NNAaTopmoii (3.1.2) ¢ MaHunynsTopamu um
6e3 Hux*.

[NCO 8373:2012, cTaTtba 2.13]
3.1.2

mobunbHasa nnatdopma (mobile platform): CoBOKYNHOCTb BCEX KOMMNOHEHTOB MO6GMIBLHOrO po6oTa
(3.1.1), obecneumnBatowmx ero nepeasmxerue (3.1.10).

* TIOMMMO MaHVNYNATOPOB HA MOGW/LHOM NIaThopMe MOXeT ObITh YCTaHOB/EHA M Apyras LeneBasi Harpyska, co-
OTBETCTBYIOLLAA (hYHKLMOHAIbHOMY Ha3HAYeHN0 MOGWILHOTO po6oTa, HanpumMep rpysosas nnardopma, yHKLMOHab-
HbIA MOAYNb 1 Ap.

M3paHue ouymansHoe


https://www.mosexp.ru#
https://files.stroyinf.ru# 
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MpumeyaHus

1 Mo6unbHasa nnaropma MOXET BKIOYATL LIACCU, KOTOPOE IOKET OblTb UCMO/Mb30BaHO A/1A NMOAAEPKKN Ha-
rPpy3Ku.

2 3-3a BO3MOXHOI MyTaHULbl C TEPMUHOM «OCHOBaHKE» HE PEKOMEH/YeTCs 1CMO/Ib30BaTb TEPMUH «MOGUIbHOE
OCHOBaHve» AN 0603HaYeHns Mo6UAbLHON NNaTthopMbl.

[MCO 8373:2012. ctaTba 3.18]

3.1.3 MobunbHocTb (mobility): CnocobHocTb Mo6unbHON nnaTdopmbl (3.1.2) nepemewatbca BO
BHelHeli cpeae.

MpuMmeyaHne — MoBUNbHOCTL MOXET GblTb MCMOMb30BaHA B KaYeCTBE Mepbl, Hanpumep BCeHanpaB/eHHbIl
MOGW/bHBIA MexaHn3m (3.3.6) 06bl4HO 06najaeT 6osiee BbICOKON MOOWIBLHOCTBIO, YeM KOMECHbLI MexaHu3M C
andhdpepeHymanbHbIM NpueoaoM (3.3.7).

3.1.4 pyneHue (steering): YnpaBneHue Hanpas/eHUEM MNepeaBMKEHUA MOOGUNbHOW NnaTopMbl
(3.1.2).
3.15

KoHturypauusa (configuration): CoBOKYNMHOCTb 3HAY€HWIi MOJIOXEHUSA BCEX WWAaPHUPOB, KoTopas nos-
HOCTblO onpefenseT reomeTputo pob6oTa B 11060 MOMEHT BPEMEHN.
(NWCO 8373:2012. cTatba 3.5]

3.1.6 HauyanbHaa KoHcurypaumsa (3TanoHHasa koHdurypauusa) (alignment configuration (reference
configuration)]: 3agaHHasa koHdurypauyus (3.1.5) Mo6unsHoi nnaTdgopmbl (3.1.2), onpegeneHHasi N3roToBu-
Tenem.

Mpumep — KoHUrypauns ¢ HyneBbiM YrioM NOBOPOTa Py/eBbIX KOIeC /151 KOJIeCHOro po6oTa, 3ajaH-
Has KOH(UTypauusa CNoKOWHOT0 CTOSHUA WaraLero po6oTa.

3.1.7

noBepXxHOCTb nepemelieHuns (travel surface): MoBepxHOCTb, N0 KOTOPOI NepemMeLaeTcst MOGUNbHbI
po6oT (3.1.1).
(MCO 8373: 2012. cTaTba 7.7]

3.1.8 nnowajb KOHTaKTa C NOBEPXHOCTbIO NepemelleHuns (naowanb KOHTaKTa ¢ 3emneit) (travel
surface contact area (ground contact area)]: MNsowagb CONPUKOCHOBEHUA OHOIO UM HECKOJIbKUX KOMEC, Ty-
CEHUL, NN HOT. OAHOBPEMEHHO HaXOAfALWMNXCSA B KOHTaKTe C MOBEPXHOCTbIO NnepemelteHmns (3.1.7).

3.1.9 onopHbIN MHOroyronbHuUK (support polygon): Beinyknas o6on04ka Bcex nnowiajein KoHrakTac
noBepxHOCTblo nepemelyeHuns (3.1.8).

3.1.10 nepepBuxeHune (locomotion): ABTOHOMHOE nepemelleHne MobunbHoli nnaTdopmbl (3.1.2).

3.1.11 Ttypenb (turret): Bpawamlascs KOHCTPYKUWA, YCTaHOBJ/IEHHass Ha Mo6unbiloil nnaTdopme
(3.1.2) pna obecneyeHnss He3aBMCMMOI OpUEHTaLNMN 3aKpPen/IeHHbIM Ha HEell yCTpoicTBaMm.

3.2 TepMUHbI, OTHOCALWMECA K NepefBUXEHNIO

3.2.1 nopsecka (suspension): Cuctema WAnM KOHCTPYKUWUS, KOoTOpas npefHasHayeHa ANA noraweHus
KonebaHuin n cMArYeHns yaaposB OT NOBEPXHOCT U nepemeuieHns (3.1.7).

MpumMmeyvyaHune — HasHaueHneM NoaBecky MOXET 6biTb NOAAEPXKAHNE YCTONUMBOCTU MOGWNBLHO NNaTOPMbI

(3.1.2) n NpeoaoneHve LLePOXOBaTOCTM MOBEPXHOCTY MEpPeMELLEHUs MyTeM NOAAEPXaHWUSI KOHTakTa C MOBEpPXHOCTLIO
nepemMeLLeHs.

3.2.2 akTnBHafa noasecka (active suspension): Moasecka (3.2.1). gemMnupyLWUMU U/MAN NPYXNHSA-
LWUMMN XapaKTepUCcTMKaMn KOTOPOI MOXHO yNpaBnsaThb.

3.2.3 Toyka Hynesoro momeHTa (Zero Moment Point. ZMP): Touyka Ha ONOPHOM MHOFOYrOJfibHUKE
(3.1.9), OTHOCUTENbHO KOTOPOI Pe3yNbTUPYIOLLNIA MOMEHT BCEX CU/, MPUTOXEHHbIX K MOGUIBHOMY pO60OTY
(3.1.1) oT noBepxHoCcTWu nepemeweHuns (3.1.7). nmeeT HyneBble COCTaBAAWOLWME B TOPU3OHTA/IBHOM Hanpas-
neHnn.

MpumeyvaHune — lNMpn 3TOM cUNTaETCH, YTO NOBEPXHOCTL NEPEMELLEHNA PacosioKeHa ropu3oHTasIbHO.
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3.3 TepMWHbI, OTHOCSALWMECS K KO/TECHbIM poboTam

3.3.1 ynpaBnsiemoe konoco (pynesoe koneco) [steer wheel (steered wheel)]: Koneco, opueHTayuei
KOTOPOrO perynmpyeTcs U3MeHeHWe HanpaB/ieHns nepemeLleHus.

3.3.2 Bepyuiee koneco (npusogHoe koneco) [drive wheel (driving wheel)]: Koneco, npusogsuiee B aBu-
XeHne mobunbHy nnaTdopmy (3.1.2).

3.3.3 Begomoe Koneco (HenpMBOAHOE KONOCO. nojaepxusatliee koneco) [idler wheel (follower, trail-
ing wheel)]: Koneco, koTopoe He NpuUBOAUT B ABMXEHUE MO6UNbHY nnaTdopmy (3.1.2) n akTUBHO He ynpas-
naetcs.

3.3.4 (noBopoTHasa) ponukoBas onopa [(swivel) castor]: C60poyHan eguHuua, BKAYaowWwas oAWH
WU HECKOJIbKO POJIMKOB B KOpnyce, KOTOpblli cBOGOAHO BpaljaeTcs BOKPYr BepTUKasbHOW ocu. nmMetoLiei
ropu3oHTaNbIl0e CMeLLeHne OTHOCUTEIbHO OCU BpalleHUsi POINKOB.

3.3.5 BceHanpassieHHoe Konoco (omni-directional wheel): Koneco ¢ ponukamu, ycTaHOBMIEHHbIMU Ha
ero HapyXHoil NOBEepXHOCTU, KOTopble o6ecneynmBalT nepemMeLLeHne B 060M HanpaBieHnm, faxe nepnex-
OVKYNAPHO CaMOMY Kosecy.

Mpumep — OMHK-KONeca (poNnMkn opmeHTMpoBaHbl nog yrnom 90" K ocu koneca), MekaHyMm-koneca (ponu-
KV OpMEeHTUpPOBaHbI Noj yriom 45” Kk ocu Koneca).

MpumeuyaHue — BceHanpasneHHbli /10BUMbHBIA MexaHn3m (3.3.6)4acTo KOHCTPYMPYETCS C UCMO/b30BaHNEM
Tpex 1 60/1ee BceHanpaB/IeHHbIX KOEC.

3.3.6

BCEHanpaB/ieHHbII MOGUIbHBIK MexaHu3dm (omni-directional mobile mechanism): KonecHebliii mexa-
HU3M. obecneynBalLLLnii nepemelleHne Mo6unbLHoro po6oTa (3.1.1) B 11060M HanpaBAeHUN.
[NCO 8373:2012. cTaTtbsa 3.19]

3.3.7 andppeperHynanbvHbli npusopg (differential drive): Cuctema B3anmMOCBA3aHHbIX YCTPOWCTB,
obecneuynBalollan HesaBNCHMOe ynNpaBeHne BefyLuMn konecamu (3.3.2). pacnonoxeHHbIMW Ha OfHOIi reo-
MeTpMYecKoii OCK. MPU KOTOPOM CKOPOCTU BpalieHuns Kosiec obecneynBaloT nocTynaTenibHoOe nepeMelleHne,
a pasHoOCTb ckopocTeli obecneynBaeT NOBOPOT.

MpumeyaHue — [laHHbIil TEPMUH NPUMEHUM U K TYCEHUYHBIM POGOTaM.

3.4 TepMuWHbI, OTHOCALMECA K Waralwmm pobotam

3.4.1 noxopka (gait): Cxema LUKNNYECKOTO ABMKXEHUA HOT Npu nepeaBuxeHnn (3.1.10) waraHmnem.

3.4.2 pnnHa wara (war) [stride length (stride)]: PaccTosHue, Ha KOTOpoe nepemellaeTcs Waramuimni
po60oT 3a 0AMH UMKA noxofku (3.4.1).

3.4.3 nepuop noxoakn (nepuog xoab6bbl) [gait period (walking period)]: Bpemsa o4HOro uukna noxoaku
(3.4.1).

3.4.4 dasa Horu (leg phase): OTHOWeEHNE NMPOMEXYTKA BPEMEHN MeX[y HayasloM COCTOAHUA nepe-
Hoca (3.4.6) AaHHOW HOTWM 1 HaYa/oM COCTOSIHWUA nepeHoca 6a30Boii HOrM k nepnoay xoAbosbl (3.4.3).

3.4.5 cocToAHMe onopbl (COCTOAHME CTOSAHMA) [support state (stance state)]: CocTosHue Horu, npu
KOTOPOM HOra HaxoAWTCS B KOHTAKTe C NOBEPXHOCT b0 nepemeleHuns (3.1.7).

3.4.6 cocToAHWe nepeHoca (COCTOAHME BO3BpaTa B UCXOAHOE MOJIOXKEHNE, COCTOAHNE nepemelle-
HUA) [swing state (recovery state, transfer state)]: CocTosiHMe HOru, NP KOTOPOM HOra He HaxoAUTCA B KOHTakK-
Te C NOBEPXHOCTbIO nepemeuwieHus (3.1.7).

3.4.7 koapbdumumneHT coctoaHmsa onopsbl (duty factor): OTHOWeEHNE ANNTENBHOCTU COCTOAHNSA ONOpPbI
(3.4.5) Horm K nepuofy xofb6bl (3.4.3).

3.4.8 gnarpamma noxofku (gaitdiagram): ijnarpamma LUKANYECKOTO ABUXEHUS HOT BO BPEMEHMW Npu
nepeasmwkerHun (3.1.10) waraHnem.

Mpumep — inarpamma MeaeHHON NoxoAku (3.4.1) ueTBepoHOroro po6oTa nokasaHa Ha pucyHke A.1.

3.5 TepMUHbI, OTHOCALWMECSH K NepeMeLLeHnto

35.1 cuna peakuuMum NOBEPXHOCTM nepemeweHusa (cuna peakuyum 3emnu) [travel surface reaction
force (ground reaction force)]: Ycunue, npunaraemoe K Mob6unbHon nnaTdopme (3.1.2) OT NOBEPXHOCTMU
nepemMelierns (3.1.7) yepe3 30HYy KOHTaKkTa C NOBEPXHOCT b0 NnepemMelieHms (3.1.8).



FOCT P 60.0.0.5—2019

3.5.2 KOHTaKTHOe AaB/ieHNe Ha NOBEePXHOCTb MepeMeleHns (KOHTaKTHOe AaBleHne Ha 3eMsio)
[travel surface contact pressure (ground contactpressure)]: [JaBneHne, okasbiBaemMoe Kosiecamu, ryceHumuammu
WM Horamm mMo6unbHOM NnaTopmbl (3.1.2) Ha NOBEPXHOCTb NepemeleHuns (3.1.7) yuepes 30HY KOHTakKTa
C NOBEPXHOCTbI0 NepemelleHns (3.1.8).

3.5.3 onpokugbiBawwmin MmomeHT (overturning moment): MUHUManNbHbIAi MOMEHT, HEO6X0AUMbIW ANsA
TOro, YTOGbI OMPOKUHYTb MOGUABIOTO po6oTa (3.1.1) U3 cTaTMYeckn yCcToMuMBOro NPOCT paHCTBEHHOIO pac-
nonoxeHus (3.6.1).

MpunmevyaHne — ﬂ,aHHbIVI MOMEHT 3aBUCUT OT COCTOAHMA NMOBEPXHOCTU, Hanpumep, yknoHa.

3.5.4 TAroBoe ycunue (traction): MakcMumanbHas cuna TPeHUs, KoTopasi MOXeT 6biTb co3faHa Mexay
nosepxi1tOCcTbi0 NnepemeuwieHuns (3.1.7) n konecamu, ryceHnyamm unm Horamm mobunbHoro po6ora (3.1.1).
3.55

cuctema koopamnHat mobunbHoli nnatopmbel (mobile platform coordinate system): Cuctema koop-
OUHaT, NpuBA3aHHas K 04HOMY M3 PUKCUPOBAHHbIX KOMNOHEHTOB MO6UbION nnaTdgopmsbl (3.1.2).
[MCO 8373:2012. ctaTbs 4.7.6)

MpumevyaHne' — WNCO 9787:2013, cratbs 5.5, onpegensieT cuctemy koopamHat MO6UIbHOU nnaTdopMbl.
Op— Xp— Yp— Zp. Hauano cmuctembl koopguHaT MO6UAbHON nnatdopmbl. Op. ABNSIETCA HYEBOWN TOUKOA MOBUIBHON
nnatgopmbl. Ocb +Xp HanpasieHa k nepefHeMy Kpato Mo6ubHON nnatgopmbl. Ocb +Zp HanpaeneHa BBEPX OT MOBU/b-
HoWi nnatgopmbl (pUCyHOK A.2).

3.5.6 yron noBopoTa Konoca (steer angle): Yrnosoe cmeuieHne ocu ynpasnsemoro koneca (3.3.1)
BOKPYr ocu +Zp.

MpumMmeuaHune — Yron noBopoTa koneca 06bIYHO paBeH Hy/IH0, KOrja OCb kosieca coBnajaeT C Hanpas/ieHnem
ocu Yp Mo6unbHON nnaTdopmsl (3.1.2).

3.5.7 nepemeuweHune Bnepep (forward travel); ABmxeHne Mo6unbHoi nnaTdgopmsl (3.1.2) Nno Hanpas-
neHnto ocn +Xp.

MprvmeyaHne — CM. cucTeMa KoopauHaT MO6UbHON nnaTdopmbl (3.5.5).

3.5.8 nepemeweHne Hasag (o6paTHoe nepemewseHune) [reverse travel (backward travel)]: ABuxeHne
Mo6UNbHOW nnaTdopmbl (3.1.2) No HanpaBneHuto ocn —Xp.

MpumeyaHune — CM. cucTema kKoopauHaT MO6WUIbLHON NnaTdopmsbl (3.5.5).

3.5.9 nmonopeyHoo nepemeljeHne (TpaBepc) [lateral travel (/ravers©)]: [BMxeHne Mo6UAbHON NaaT-
dopmbl (3.1.2) no HanpaBneHuto ocn Yp.

MpumeyaHune — CM. cucTema KoopanHaT MOGWUIbHON NnaTdopmsl (3.5.5).

3.5.10 gnaroHanbHoe nepemeuweHune (diagonal travel): ABuxeHne mobunbitoin nnaTdhopmbl (3.1.2).
aBnswuLeecs KOMbuHaumeli nepemelyeHuns snepeg (3.5.7) nnn nepemeweHuns Hasag (3.5.8) n nonepeyHoro
nepemeuieHus (3.5.9).

3.5.11 BceHanpaBfneHHoe nepemeweHne (omni-directional travel): ABunxeHne MobunbHoW NnaTdop-
Mbl (3.1.2), HanpaB/ieHNne KOTOpPOro MoxeT ObiTb He3amef/IMTENbHO U NPOU3BOJSIBHO U3MEHEHO C MOMOLLbIO
BCeHanpaBneHHOro MobunbHOro moxaxms/ka (3.3.6).

3.5.12

noBopoT (turning): ABuxeHne mobunbHoO nnaTdopmbl (3.1.2), Bbi3blBaOLLEE N3MEHEHWNE OpPUEHTA-
LN CUCTEeMbl KOOPAUHAT MO6GUNbHOW nnaTdopmsbl (3.5.5).

MpumevyaHne — [oBOPOT O6LIYHO COMPOBOXJAETCA M3MEHEHVWEM HanpaBeHVst ABVKEHWS MOOWILHON
nnarcopmbl.

[MCO 18646-1:2016. cTaTba 3.12)

MpumeyvaHne — B TabnuueA.1 npuBeseHO cpaBHeEHME NOBOPOTA, NOBOPOTa BOKPYT TOHKM KOHTakTa (3.5.13)
1 BpaLeHmns (3.5.14).

* [laHHoe nprMevaHue 3ameHseT npumedyaHune Kk MCO 8373:2012, cratba 4.7.6.
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3.5.13 noBOpPOT BOKPYTr TOYKM KOHTakTa (noBopauymBaHue) [pivot turning (pivoting)]: BpaweHue ¢ no-
cTynaTenbHbIM NepemelieHneM, BO BPeMs KOTOPOro Toyka KOHTakTa OAHOro Kofneca, ryceHuubl WAW HOTW

ocTaeTCcs Ha OJHOM MecCTe Ha MOBepXHOCTU nepemelieHns (3.1.7) u onpeaensieT ocb. BOKPYr KOTOPOiA ocy-
wecrtensetca nosopoT (3.5.12).

MpumeuvaHune — B Tabnuue A. 1 npvBefeHo cpaBHeHne nosopoTa (3.5.12). noBopoTa BOKPYr TOYKM KOHTaKTa 1
BpalleHus (3.5.14).

3.5.14

noBOPOT BpaljeHnem (BpaweHue) [spin turning (spinning)]: BpallieHne Ha mecTe unu BpaljeHune Bo-
KpYr Havana koopguHaT MobunbHoW nnaTdopmbl (3.1.2) 6e3 nocTynaTenibHOro NnepemMeLLeHus.
[NCO 18646-1:2016. cTtatbsa 3.13)

MpumeyaHune — BTabnuue A. 1 nprBeaeHo cpaBHeHne noBopoTa (3.5.12), 10BOpPOTa BOKPYr TOYKMKOHTakTa
(3.5.13) 1 BpaLLeHus.

3.5.15 paguyc nosopoTa (turning radius): Pagnyc KpUBU3HbI TPAEKTOPUM Hayasna KoopanHaT Mobub-
Holl nnaTdopmbl (3.1.2).

3.5.16

WwupuHa nosopoTa (turning width): MuHumanbHasa WupuHa Kopugopa, B npegesnax KOToporo Mobub-
Has nnaTdopma (3.1.2) MOXeT BbINO/IHUTL KOHKPETHbIV B4 nosopoTa (3.5.12).
[NCO 18646-1:2016. cTtaTbsa 3.14]

3.5.17 6okoBas peakuus npu nosopoTe (cornering force): Cuna, Bo3geiicTBylolwas Ha MOGUNLHOTO
po6oTa (3.1.1) 3a cueT LEHTPOOEXHOW CU/bl, BO3HUKAIOLWEN NPU €ro ABMKEHUN Ha NOBOpPOTE.

3.5.18 KOHTpO/b paBHOoBecusa (ynpasneHune pasHosecuem) (balance control (balance management)):
Mpouecc nogaepxaHns cTaTM4yeckoin n AMHaMMYeckoin ycTonunBocTM MobunbHoro po6oTa (3.1.1).

3.6 TepMUHbI, OTHOCALWMECH K HaBuraumm

3.6.1

npocTpaHCTBEHHOe pacnosioxeHune (pose): KoMbMHaLMA NO3NLMN 1 OpUeHTaLuu B MPOCTPaHCTBe.

MpnmeuvaHnsa

1 Mopg, NpocTpaHCTBEHHbLIM PACMONOXEHUEM MaHUNynsaTopa 06bIYHO NMOHMMAIOT MO3NLMIO 1 opuneHTayunto paﬁoue-
ro opraHa nam mMexaHmnyeckoro VIHTep(*)eVICﬁ.

2 TpocTpaHCTBEHHOE PacrosoxeHre Mo6ubHOTO poboTa (3.1.1) HoxeT BKIYaTbL COBOKYMHOCTb MPOCTPaH-

CTBEHHbIX PacnofIOKeHU Mo6ULHOM NAaTdopmbl (3.1.2) 1 10600 MaHUNYNATOPA, YCTAHOB/IEHHOMO Ha MOGU/LHOM
nnaTgopme, OTHOCUTENBHO F106a/1bHON CUCTEMbI KOOPAMHAT.

[MCO 8373:2012, ctaTba 4.5]

3.6.2 oAHOBpPEeMEHHbIe foKkanmn3aumsa n noctpoeHune kapTol (simultaneous localization and mapping,
SLAM): MNMocTpoeHue 1 yToYHeHVe KapTbl BHELWHeW cpeAbl C CNOb30BaHNEM NapamMeTpoB YacTUYHO MOCTPO-
€HHOW KapTbl AN pacno3HaBaHWa NPOCT PaHCTBEHHONO pacnonoxeHus (3.6.1) mobunbHoro poéora (3.1.1),
nepemMeuialllerocs B faHHON cpeje.

3.6.3 HaBepeHue (guidance): MpepocTaBneHne BHeELWHeW nHopmayum 4na o6ecneyeHns HaBurauum
MobunbHoro po6oTa (3.1.1).

3.6.4 nnaHupoBaHue mapwpyTa (path planning): MnaHupoBaHue ynopsago4yeHHOro Habopa NpPocT paH-
CTBEHHbIX pacnonoxexnin (3.6.1) npu nepemeLLeHunn.

3.6.5 nnaHupoBaHue TpaekTopuu (trajectory planning): MNMnaHnpoBaHue mapwpyTa (3.6.4) ¢ yyeTom
BPEMEHMN Kak napameTpa.

3.6.6 cTonkHoBeHue (collision): uHaMMUUYeCKNA KOHTAKT, NPUBOAALWUIA K 0BMEHY nMnynbcamu.

3.6.7 ob6xopn npenATcTBUil (obstacle avoidance): MpepoTBpaleHne B3aMMo4enCcTBUSA, TAKOro Kak npu-
6/MKEHNe. COMPUKOCHOBEHNE UM CToNKHOBeHWe (3.6.6), ¢ mpenATcTBMAMM 6narofaps Ux obHapyXeHuw ¢
NOMOLLbI0 AaTYMKOB BHELIHEr0 COCTOSHUA 1 KOPPEKTUPOBKM NAaHupoBaHus TpaekTopun (3.6.5).

3.6.8 npepoTBpaweHne ctonkHoBeHusa (collision avoidance): cknyeHne BO3MOXHOCTU CT OJIKHO-
BeHuA (3.6.6) C NOMOLLbI0 A4ATYNKOB BHELUHEr0 COCTOSIHUA M HaA iexallero pearmpoBaHus.
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3.6.9 cTbikoBka (docking): Mpouecc nogxoaa n/uan coeguHeHUa co cTaHuuen, o6opyaoBaHneM Wan
apyroii MobunbHoW nnaTdgopmoii (3.1.2) 4Ns BbINONHEHNS NOCTAB/IEHHOTO 3a4aHus.

MpumeyaHue — MNpumepaMn NOCTABMEHHbIX 3afaHN ABNATCA 3apsiaka akKyMynsTopa, 06MeH AaHHbIMU U
nepefaya nonesHon Harpysku.

3.6.10 nHepuunanbHaa HaBuraumoHHaa cuctema. MHC (inertial navigation system. INS): Cuctema,
obpabaTtbiBaloLlan gaHHble OT MHEpPLUMabHbIX AaTYNKOB ANA pacyeTa NMPOCTpPaHCTBEHHOMO PacnosioXeHuns
(3.6.1), NMHEHbIX 1 YINOBbIX CKOPOCTEl U yCKOpeHUiA Mo6UNbHOM nnaTdopmsl (3.1.2).

MpumeyaHune — MHC 06bI4HO BbIMUCNSET NPOCTPAHCTBEHHOE PACNONOXEHUE, NINHENHbIE U YTI0Bble CKOPOCTU
1 YCKOPeHUsl, UCNOMb3ysl NHepLMasbHbIi 6510k n3mepenns (MBW), cocTosLwmiA N3 rmpockona 1 akcenepomeTpa, a Tawke,
[0NoMHNTeNbHO, KoMnaca.

3.6.11

cuncneHune nyTtu (dead reckoning): MeTog BblYMC/IEHNS NPOCT PAHCTBEHHOI 0 pacnonoxeHus (3.6.1)
Mo6unbHOro po6oTa (3.1.1) ¢ MCNONb30BaHWEM TO/MIbKO BHYTPEHHUX U3MEepeHuii, HaunHas C U3BECTHOTO
MNCXOHOTO NPOCTPAHCTBEHHOrO PaCMOJIOXKEHUS.

(NCO 8373:2012. ctaTba 7.8]

3.6.12 opomeTpus (odometry): MeTos U3MEPEHUs, UCNOMb3YIOLW NI MHKPEMEHTHbIE AaHHbIe O paccTos-

HUN OT A4aTYMKOB BHYTPEHHEro COCTOAHNA ANA OUEHKU N3SMEHEHNA NOJIOXKEeHUA C Te4eHUeM BpeMeHu.

MpumMeyaHune — Korga UCMosb3ytTCs HE TOSbKO MHKPEMEHTHBIE fJaHHbIe O PACCTOSIHUM, HO U UHGhopMaLys 0
Hanpas/IeHU OT KOMMAca U/ MHEePLMa/ILHONM HAaBUaumoHHOM cucTemsl (3.6.10). TO NPUMeHeHNe TepMUHa «CunceHne
nyTu» (3.6.11) GyfeT 6onee Npasu/bHBIM, YEM MPUMEHEHNE TEPMUHA «OLOMETPUSI».



Mpunoxexne A
(cnpaBoyHoe)

Mpumepsbl

KoathdhmupeHT cocTosiHMA onopsl A1 BCex Hor paseH 0.75.
Pa3sbl HOr 2. 3 1 4 paBHbl 0.75. 0.25 1 0.5. COOTBETCTBEHHO.

PucyHok A. 1— OuarpaMmma TUNUYHON MeNEHHON NOXOAKN
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Ta6nuya Al — CpaBHeH/e NOBOPOTA, NOBOPOTA BOKPYT TOUKM KOHTaKTa U BpaLLeHus

Tun
npusana

AndpbepeHunans-
HbIA NpVBOA

BceHanpas/ieHHbIi
npuBog,

OnucaHve
nosopota

MosopoT

MoBopoT ¢ nepeme-
LeHue»/

MosopoT

MosopoTt

MoBOPOT BOKPYT TOYKU

BpaujeHune
KOHTaKTa paw

CneyuanbHblii nosopot,  MoBopoT 6e3
Korga ofHa W3 TO4YeK  rueLleHus
KOHTaKTa C MoBEepPXHO-

CTbl0 ABNAETCA  LieH-

TPOM BpaLLeHns

nepe-



AndaBuTHbI ykazaTeslb TEPMUHOB Ha PYCCKOM SA3blke

BpaLyeHve
[aB/IeHne Ha 3eM/Tt0 KOHTaKTHoe

AaBsieHNe Ha NOBEPXHOCTb NepemMeLlleHnsa KOHTakTHoe

Avnarpamma noxopAkm
ANviHa wara

VHC

Koneco Befomoe

Koneco Begyliee

KO/1eco BCeHanpaB/ieHHoe
KONEeco HenpuBoaHoe

Kosieco nogfepxuaatoLLee

KONeco NpuBogHoe

Koneco pynesoe

Koneco ynpasnsiemoe

KOHTPO/b paBHOBeECUS
KoHdurypaymsa

KOHpurypauus HavanbHas
KOH(pMTypaLma 3TanoHHas
K03(hhMUMEHT COCTOSAHUSA onopbl
nokanusauma u NocTpoeHne KapTbl OJ4HOBPEMEHHbIE
MexaHn3M MOG6U/bHbIN BCeHanpaBneHHbI
MHOTOYTO/IbHUK ONOPHbIA
MOBGUNBHOCTb

MOMEHT OMPOKMJbIBAIOLLMNIA
HaBefeHune

06Xx04 NpenaTcTBUiA

ogomeTpus

ornopa posimkoBas

onopa poJsivkoBasi NOBOPOTHas
nepefBuxeHne

nepemeLleHne Brnepeg
nepemeLlleHme BceHanpaBieHHoe
nepemeLlleHne guaroHanbHoe
nepemeLleHne Hasag
nepemeLleHne obpaTHoe
nepemeLleHne nonepeyHoe
nepuog nNoxoaku

nepuog xoabobl

nnaHupoBaHme mMapLupyTta
naaHupoBaHue TpaekTopuu
nnarcopma mobunbHan
nnowasb KOHTaKkTa ¢ 3emnei
nnouwiagb KOHTakTa ¢ NOBEPXHOCTbIO NepeMeLLeHns
NOBEPXHOCTb NepeMeLLeHuns
noBopauvBaHue

noBopoT
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3.5.14
352
352
3.4.8
3.4.2
3.6.10
3.33
3.3.2
3.35
3.33
3.33
3.3.2
331
331
3.5.18
3.15
3.1.6
3.1.6
347
3.6.2
3.3.6
3.1.9
3.13
353
3.6.3
3.6.7
3.6.12
334
334
3.1.10
357
3511
3.5.10
3.5.8
3.5.8
3.5.9
343
343
3.6.4
3.6.5
3.1.2
3.1.8
3.1.8
3.1.7
35.13
3.5.12
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NOBOPOT BOKPYF TOYKN KOHTaKTa
NOBOPOT BpalleHnem

nogsecka

nojBecka akTuBHasi

noxozka

npefoTBpalleHne CTONKHOBEHUSI

npueoa AnddepeHymanbHbli

paavyc nosopoTa

pacnosioxeHve NpocTpaHCTBEHHOE
peakuus npu noBopoTe 60koBas

pPo60OT MOBUNBbHbIN

pyneHve

cuna peakuum 3emnm

cuna peakumm NoBepXHOCTW NepemMeLLeHuns
cucTeMa KkoopamHat Mo6ubHOM NnatopMbl
cucTeMa HaBuraLMoHHas nHepumanbHas
COCTOsIHME BO3BpaTa B UCXOAHOE MOMOXEHNE
COCTOSIHME onopbl

COCTOsIHME NepemeLLeHns

COCTOSIHME MepeHoca

COCTOSIHUE CTOSHUS

CTO/IKHOBEHME

CTbIKOBKa

cuucneHue nytm

TOYKa HyNeBOro MOMeHTa

Tpasepc

Typenb

yron noBopoTa koneca

ynpassneHve paBHOBeCHEM

ycunve Tarosoe

hasza Horun

war

WwMpKnHa nosopoTa

AI'I(baBVITHbIVI yKa3aTe/ib 3KBUBa/IeHTOB TEPMWHOB Ha AHTNNIACKOM Si3blKe

active suspension
alignment configuration
backward travel
balance control
balance management
castor

collision

collision avoidance
configuration
cornering force

dead reckoning
diagonal tra\'el

10

3.5.13
3514
321
322
341
3.6.8
3.37
3.5.15
3.6.1
3.5.17
311
314
351
351
355
3.6.10
3.4.6
345
346
346
345
3.6.6
3.6.9
3.6.11
323
3.5.9
3111
3.5.6
3.5.18
354
344
34.2
3.5.16

3.22
3.1.6
358
3.5.18
3.5.18
334
3.6.6
3.6.8
3.15
3.5.17
3.6.11
3.5.10



differential dnve

docking

dnve wheel

driving wheel

duty factor

follower

forward travel

gait

gait diagram

gait period

ground contact area
ground contact pressure
ground reaction force
guidance

idler wheel

inertial navigation system
INS

lateral travel

leg phase

locomotion

mobile platform

mobile platform coordinate system
mobile robot

mobility

obstacle avoidance
odometry
omni-directional mobile mechanism
omni-directional travel
omni-directional wheel
overturning moment
path planning

pivot turning

pivoting

pose

recovery state

reference configuration
reverse travel
simultaneous localization and mapping
SLAM

spin turning

stance state

spinning

steer angle

steer wheel

steered wheel

steering

stride

stride length
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337
3.6.9
332
3.3.2
3.4.7
333
357
34.1
3.4.8
343
3.1.8
352
351
3.6.3
333
3.6.10
3.6.10
359
344
3.1.10
312
355
311
3.1.3
3.6.7
3.6.12
3.3.6
35.11
335
353
3.6.4
3.5.13
3.5.13
36.1
3.4.6
3.1.6
358
3.6.2
3.6.2
3.5.14
345
3.5.14
3.5.6
331
331
314
3.4.2
3.4.2
n
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support polygon

support state

suspension

swing state

swivel castor

traction

trailing wheel

trajectory planning
transfer state

travel surface

travel surface contact area
travel surface contact pressure
travel surface reaction force
traverse

turning

turning radius

turning width

turret

walking period

Zero Moment Point

ZMP

12

3.19
345
321
34.6
334
354
333
3.6.5
34.6
3.1.7
3.1.8
35.2
351
359
3.5.12
3.5.15
3.5.16
3111
343
3.2.3
3.23
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Buénuorpadus
[1] 1ISO 8373:20124 Robots and robotic devices — Vocabulary
[2] 1SO 92832* Manipulating industrial robots — Performance catena and related test methods
[3] 1SO 9787:2013-4 Robots and robotic devices — Coordinate systems and motion nomenclatures
[4] 1ISO 29464 Manipulating industrial robots — Presentation of characteristics
[5] 1SO 134825'". Robots and mbotic devices — Safety requirements for personal care robots
[6] ISO 18646-1:2016€). Robotics — Performance criteria and related test methods for serv>ce robots — Pari 1:

Locomotion for wheeled robots

[Oevicteyetr TOCT P 60.0.0.4—2019."ICO 8373:2012 P0o60Tbl 1 po60TOrexHMyeckme ycTpoicTea. TepMuHbl 1

onpegeneHus.

21 fevictByeT MOCT P 60.3.3.1—2016/ICO 9283:1998 P0o60TbI NPOMbILLMIEHHbIE MaHUMNYALMOHHbIE. Paboune xa-
PaKTEPUCTVIKM 1 COOTBETCTBYIOLLIME METOAbI TECTUPOBAHUS.

3> [leiictByeT TOCT P 60.0.0.3—2016/ICO 9787:2013 Po60TbI 11 po60TOreXHUYeckme ycTpoicTea. CUcTembl KOOp-
OMHAT 1 0603HaYeHVe nepemeLLeHui.

4> feiictByeT MOCT P 60.3.1.1—2016/1CO 9946:1999 Po60Tbl NPOMbILLIEHHbIE MaHWUNYNALMOHHbIE. MNpeacTasne-
HMe XapakKTepUCTuK.

5> fleiicteyeT FOCT P 60.2.2.1—2016/ICO 13482:2014 P0o60Tbl M po6OTOTEXHUYECKME YCTpolicTBa. TpebosBaHus
no 6e3onacHocTy 4151 po60TOB MO NEPCOHASILHOMY YXOAY.

6>[eiictByeT NOCT P 60.6.3.14—2019/ICO 18646-1:2016 Po60oThl 1 poboTOoTEXHUYECKME YCTpolicTBa. Pabouve
XapaKkTepucTUKN 1 COOTBETCTBYIOLLME METOAbl UCTbITAHWUI CEPBUCHBIX MOOUMbHBLIX po6oToB. YacTb 1. MNepeasmxeHne
KOMIeCHbIX PO6GOTOB.
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YK 621.865.8:007.52:006.72 OKC 01.040.25 OKMMAz2 28.99.39.190
25.040.30

KntoueBble cnosa: po6oTbl, po60TOTEXHUYECKME YCTPOCTBA, MOBGU/IbHbIE PO6GOTHI, TEPMUHbI 1 ONpeaeseHus,
po6oTOTEXHUKA
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