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Mpeancnoeue

1 NMOOIOTOBINEH ®enepantHbIM rOCYy0ApPCTBEHHBIM ABTOHOMHBIM Hay4HbIM ydpexaeHuem «LleH-
TpanbHbIA Hay4YHO-UCCNEenoBaTeNbCKUIA U OMNbITHO-KOHCTPYKTOPCKUIA MHCTUTYT POBOTOTEXHUKM U TEXHUYECKOW
knbepHetmkun» (LLHWW PTK) coBmecTHo ¢ OBLLECTBOM C OrpaHUYeHHOM OTBeTCTBEHHOCTLIO «OTKpbiTas Pobo-
ToTexHuka» (000 «OTkpbiTas PoboToTexHMKa») HA OCHOBE CODCTBEHHOTO NepeBoaa Ha PYCCKUIA A3bIK aHrMo-
A3bIYHOM BEPCUM CTaHOapTa, yKa3aHHOoro B NyHKTe 4

2 BHECEH TexHuuyeckum komuTeToM no ctaHgaptusauum TK 141 «PoboToTexHuka»

3 YTBEPXOEH W BBEOEH B OEWCTBWE MMpukasom ®efepanbHOro areHTCTsa no TEXHUYECKOMY
perynupoBaHnio U MetTpornorun ot 18 gekabps 2024 r. Ne 1935-cT

4 HacTtodwumin ctaHgapT ABASeTcs MOAMMULMPOBAHHBIM MO OTHOLUEHWIO K MeXAyHapoAHOMY cTaHaap-
Ty MCO 18646-3:2021 «PoboTtoTexHunka. Paboune xapakTepucTyMKi U COOTBETCTBYIOLME METOAbI UCNLITAHUNA
cepBuUCHEIX poboTor. YacTs 3. ManunynuposaHue» (ISO 18646-3:2021 «Robotics — Performance criteria and
related test methods for service robots — Part 3: Manipulation», MOD) nyTem BHeCceHus1 TeXHU4EeCKNUX OTKMO-
HEeHUA, 0BBLACHEHUE KOTOPbIX NMPMBEOEHO BO BBEAEHWM K HACTOALLEMY CTaHAapTy. TeXHU4eckne OTKNOHEHWS
BbleNeHbl B TEKCTE KYPCUBOM.

HavumeHoBaHMe HacTosWero craHgapTa M3MeHeHO OTHOCHMTENbHO HaWMEHOBaHUA YKasaHHOro mexay-
HapogHoro craHgapta anga npueseneHus B cooteetcTeue ¢ TOCT P 1.5—2012 (nyHkT 3.5) n ons yBsA3ku C
HaWMEHOBaHWAMU, NPUHSTLIMA B CYLLECTBYHOLLEM KOMMMEKCe HauuoHamnbHbIXx cTaHaapToB Poccunckon de-

Jepauum

5 BBE[EH BIEPBbIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeeHbl 8 cmambse 26 @edepanbHOz0 3aKoHa
om 29 uroHA 2015 2. Ne 162-03 «O cmaHdapmu3sauuu e Pocculickoll ®@edepayuu». VMHpopmayus ob us-
MeHeHUSX K HacmosuweMy cmaHO0apmy nybrukyemcs 8 exez00HOM (0 COCMOSHUK Ha 1 AHeaps meKyuieao
200a) uHghopmayUOHHOM ykazamene «HayuoHansHele cmandapmel», a oguyuansHbil mekcm uaMeHeHul
U onNpagoKk — 8 EXEeMeCHYHOM UHGhOopMauUOHHOM ykazamene «HauyuoHanbHbie cmaHdapmel». B crnydae
nepecmompa (3aMeHbl) unu omMeHbl Hacmosueao cma+H@apma coomeemcmaytowee ygedomMneHue bydem
onybnukosaHo 8 brnuxaluwieMm 6binycKke eXeMecsyHo20 UHQPOPMayUOHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmbi». Coomsemcemaeyoujasa UHGopmayus, yeedoMIeHUe U MeKCmbl pa3Mewamcs makxe 8 UH-
hopmayUoHHOU cucmeme obujeao noib308aHuss — Ha oguluanbsHoM calime @edepanbHo20 azeHmemea no
MexHUYECcKOMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© IS0, 2021
© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3peleHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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CopepxaHue
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BeegeHue

TpeboeaHua ctaHgaptos komnnekca FTOCT P 60 pacnpocTpaHsioTcsa Ha poboThl U poboTOTEXHUYECKUE
ycTponcTea. Llenbio cTaHgapToB ABNAETCA NOBbILLeHUe MHTeponepabensHOCTY pOBOTOB M MX KOMMOHEHTOB, a
TakKe CHWXKeHWe 3aTpaT Ha Mx paspaboTKy, NPOW3BOACTBO U 0BCNyXNBaHWE 3a CHET CTaHOapTU3aLMmn U YHU-
cdukayn npoueccoB, UHTepdencos, y3nos U NnapaMeTpoB.

Cranpgaptbl komnnekca FOCT P 60 npepctaensitoT coboit COBOKYMHOCTL OTAENBHO U30aBaeMblX CTaH-
naptoe. CTaHOapTbl [AHHOMO KOMMMEeKca OTHOCATCA K OQHOW U3 cnefyrlunx TemaTndeckux rpynn: «O6wme
MOMNOXKEHUS, OCHOBHbIE NOHATUSA, TEPMUHLI U ONpefeneHus», « TexHUYeckue 1 3KCnnyaTaluoHHbIe XapakTepu-
cTukny, «besonacHocTby, «Buabl U MeToabl UCNbITaHUAY, «MexaHnyeckne NHTepgencl», «ANeKTpuieckne
nHTEepdencol», «KoMMyHWKaunoHHble MHTepdenckl», «MeTtoabl MOAENUPOBAHUS W MPOrPaAMMUPOBaHUSY,
«MeToabl NOCTPOEHUS TPAEKTOPUN OBUXEeHUS (HaBuraums )», « KOHCTPYKTUBHbIe aneMeHTbi». CTaHgapTel Mto-
Dol TEMaTNYeCKON rpymnmbl MOMYT OTHOCUTLCS Kak KO BceM poboTam M poboTOTEXHUYECKUM YCTPOMCTBaM, Tak
W K OTOEeNbHbIM rpynnaM obbLeKToB cTaHaapTM3aUmMy — NPOMbILLNEHHBIM poboTam B Lenom, NPoOMbILLNEHHBIM
MaHUNynAUuMOHHLIM poboTaM, NPOMBILLNEHHLIM TPAHCNOPTHLIM poBoTam, CepBUCHLIM poboTam B LLENOM, cep-
BMCHbIM MaHUNYNAUNOHHBIM poboTaM, cepBUCHLIM MOBUMNBHBIM poBoTaM, a Takke K MOpcKkuM poBoToTexHu-
YECKNUM KOMMNMeKcam.

HacTosilmMin cTaH4apT OTHOCUTCH K TEMaTUYeckon rpynne «Buasl 1 MeTodbl UCMbITAHWAY U pacnpocTpa-
HAETCH Ha CePBUCHbIE MaHUNYNALWOHHbIE poBOoThHI.

HacTosiumin ctaHgapT onpegensieT pabouve xapakTepUCTUKA MaHUMYNMPOBaHWUS ONs CEPBUCHLIX pobo-
TOB, @ TaKKe MeTOAbl UCMBITAHWUA ANS X oueHkn. MNogpa3yMeBaeTcs, YTO MOMbL30BaTENU HACTOALLEro CTaH-
hapTta BblbepyT ANs NpOBeOEeHUsA OLIEHOYHLIX UCMLITAHUA paboune XapakTepUCTUKW, COOTBETCTBYOLLUME UX
KOHKPETHbIM TpeboBaHuAM.

B MOCT P 60.3.3.1—2016 onpeaeneHbl UCMNbITAHWA MO OLIEHKE NOTPELIHOCTA NO3ULMOHUPOBAHNA W NMOo-
rPeLHOCTH O0TPabOoTKM TPaekTopMK AN MaHWNynaToOpoB, KOTOPbIE MOTYT ObiTh BbINOMHEHLI B 4ONOMHEHWE K
MCNbITAHUAM, ONPEAEneHHbIM B HACTOALWEM cTaHaapTe.

McnbiTaHua no nepemMeweHno MobunbHblX poboTOB, NpegHasHayeHHble Ans oueHku pabo-
UMX XapaKkTepUCTUK, TakMX KaK HOMWUHANbHAasA CKOPOCTb WM MapameTpbl TOPMOXEHWUA, onpegeneHbl B
FOCT P 60.6.3.14—2019. McnbiTaHna MOBWMbHbLIX POBOTOB MO OLEHKe MOrpeLiHOCTU U NOBTOPAEMOCTH
JOCTUKEHWSA 3aaHHOro NPOCTPAHCTBEHHOIO pacnonoxerHusa onpenenensl B TOCT P 60.6.3.15—2021.

HacTosilmin ctaHoapT ABMAseTcd MogUgULMPOBaHHBIM NO OTHOLUEHWKD K MEXAyHapoaHOMY cTanOapTy
MNCO 18646-3:2021.

B HacTosAWMA cTaHgapT BHECEHbl Ccredywlive TeXHUYecKMe OTKMOHEHWS MO OTHOLIEeHWH K
MCO 18646-3:2021:

- HacTOALWMWIA cTaHgapT ogopmMIneH ¢ cobntogeHnem npasun, yctaHoeneHHsix B FOCT P 1.5, B cooTBeT-
cteum ¢ FTOCT P 1.7—2014, 7.2;

- B CBA3M C onybnMKoBaHWeM HOBOW pefakumn MexxayHapogHoro ctaHgapta MCO 8373:2021, Bce cebin-
k1 Ha MCO 8373:2012 3ameHeHbl cebinkamu Ha TOCT P 60.0.0.4:2022, ngeHtudHbin MCO 8373:2021;

- HopMmaTtmBHas ccbinka Ha MCO 9379:2005 wckniodeHa BMECTE C 4acTblo NMOMOXEHWA, B KOTOPbLIX OHa
npvBeneHa B Ka4ecTBe NOACHeHMUs, B cooTBeTcTeun ¢ FOCT 1.3—2014, 7.6.5;

- pobaBneHbl HopmaTuBHble ccbinku Ha TOCT 475—2016 n TOCT 5089—2011;

- B pasgene 3 onpegeneHns TEPMUHOB NpUBeAeHbl B COOTBETCTBUMW C WAEHTUYHbIMM HALMOHANbHbIMUK
cTaHoapTamu;

- B pasgene 6 napameTpbl ABEPK NpuBedeHbl B cooTeetcTBue ¢ FTOCT 475—2016 n NOCT 5089—2011;

- anemeHT «bubnunorpadunsa» UCKNOYEeH U3 HAacToAWero ctaHgapTa B cooteetcTeum ¢ FTOCT 1.3—2014,

7.6.6.
v
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rOCT P 60.5.3.2—2024
(MCO 18646-3:2021)

HAULUWOHANBbHBIWA CTAHOAPT POCCUMNCKOWN PEOQOEPALULWUMK

PoboTkl 1 poboToTexHUYeCKNe ycTpoicTBa

PABOYME XAPAKTEPUCTUKM U COOTBETCTBYOLWMWE METOAbI UCMNBITAHUA
CEPBUCHbLIX POBOTOB

YacTtbe 3

MaHMnynMpoBaHue

Robots and robotic devices. Performance criteria and related test methods for service robots.
Part 3. Manipulation

Data BeepeHua — 2025—01—01

1 O6nacTb NpUMeHeHUA

HacTosawmi cTaHgapT ycTaHaBnMBaeT METOAbl ONPEeAeneHns U OLEeHKW Cneaylwmx pabodmnx xapakre-
PUCTUK MaHWUMYNIMPOBAHMA ANA CEPBUCHBIX pOBOTOB:

- pasmep 3axeaTbiBaemoro obpasua;

- cuna cxaTus,

- CONPOTMBMEHME NPOCKanb3blBaHWIO B 3aXBAaTHOM YCTPOMCTBE;

- OTKpblBaAHWE OTKUOHOW OBEpH;

- OTKpbIBaHWe pa3fBWKHON ABEpWn.

CyLLecTBYIOT U ApYrie XapakTepuUCTUKKA 3aXBaTbiBAHWA 00pa3L0B U BAPUAHTOR UCNOMNB30BAHWS MaHWUMY-
NSLMOHHBIX BO3MOXHOCTEM CepBMCHbLIX poboToB. MNpeanonaraercs, 4To oHW ByayT onpedeneHbl B Nocneayto-
LWKMX M3OaHUAX HACTOSLLEro cTaHaapTa.

TpeboBaHusa HacTosILEero cTaHgapTa pacnpoCTPaHATCS TOMbKO Ha CEepBWMCHbIE pobOoThbI, 3KCnnyaTu-
pyemble B 3aKpbIThiX NoMeleHusx. OgHako onpefeneHHbie B HeM METOAMKU UCMBITAHUIA MOFYT TakKe BbIThb
NpMMeHeHbl U K poboTam, paboTatoWwmm Ha OTKPbITOM BO34yXe.

O6nacTb NpMMEHEHWA HACTOSALLEro cTaH4apTa He pacnpocTpaHsaeTcs Ha BepudMKauuio UNu Banuga-
umo TpeboBaHMin GezonacHoCTW.

2 HopmaTuBHbIe CCbINKK

B HacTosileM cTaHAapTe UCMoNb30BaHbl HOPMATUBHbLIE CCLINIKWM Ha crefylolue cTaHaapThl:

FOCT 475—2016 Bbnoku OsepHble OepesaHHbie U KoMbUHUposaHHbie. ObLjue mexHuUyecKkue ycrogus

FOCT 5089—2011 3amku, 3awjeniku, MexaHu3Mbl UUnuHOposble. TexHUYeckue ycrnosus

FOCT P 60.2.2.1/MCO 13482:2014 Pobomsbi u pobomomexHudeckue yecmpolcmea. TpebosaHus Oe3-
onacHocmu 05 pobomoea no nepcoHanbHoOMy yxo0y

MapaHune ochbuumnansHoe
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3 TepMuHbI U onpepeneHun

B HacToswem cTaHgapTe npuMeHeHsl TepMuHbl no FOCT P 60.2.2.1, a Takke cnegyolime TEPMUHBI C
COOTBETCTBYHLLMMU ONpeaeneHUsaMu:
31

po6or (robot): MporpaMMupyemelit UICNONHUTENbLHbLIA MexaHuaM, 0bnagatowmin onpegeneHHbIM ypoB-
HEM aBTOHOMHOCTMW WM NpefHa3Ha4YeHHblA ANst BbINOMNHEHWS NepeMeLleHra, MaHUNynMpoBaHMsa Mnu noau-
LMOHMPOBAHNSI.

Mpumevyanune 1— B cocras pobota BXoAUT CUCTEMA YNpaBNeHUs.

MpumeyaHue 2 — [NpyuMmepamMn KOHCTPYKTUBHLIX PasHOBMOHOCTEN poOOTOB ABMAKTCA MaHWUMyNaTop, MO-
BunbHaa nnatgopma n HOCUMbIA pobaoT.

[FTOCT P 60.0.0.4—2023, cmambs 3.1]

3.2

cepBUCHBLIA poboT (service robot): Po6oT ans nepcoHanbHOro Mnv npodeccMoHanbLHoro NCnonb3o-
BaHWS, KOTOPbIA BLIMONHAET 3a4aHUs, NonesHble AnA noaei unu o6opyaoBaHus.

MpnumeyvyaHune 1 — 3agaHnsa Npy NepcoHanbHOM UCMNOMNb30BaHWUK BKITHYAKT NepemMeLleHne nnm obenyxu-

BaHWe 0OBLEKTOB, TPAHCMOPTUPOBKY, (PM3MYECKYIO NMOAAEPKKY, NPeAOoCTaBNeHNe PYKOBOACTB UMK MHAOpMaLUWK, yxo[,
NPUroTOBINEHME MWLM M 0BpaboTKy NpoayKToB, YGOPKY.

MpumeyaHue 2 — 3agaHusa npy NpodeccHoHaNsLHOM MCMOMNb30BaHWKU BKIMKOYAOT OCMOTP, HabnogeHue,
MaHWMynupoBaHve obbekTamu, NepeBo3Ky NioAed, NpefoCcTaBNeHWe PYKOBOACTE UMK MHhopMaLUW, NPUroTOBIEeHMe
1Ly 1 06paboTKy NpoayKToB, YEOpkKY.

[FOCT P 60.0.0.4—2023, cmambs 3.7]

3.3

mMob6unbHaa nnatdopma (mobile platform): CoBokynHoCcTb KOMNOHEHTOB, obecneyMBaLLUX Nepe-
ABUXKEHNME.
Mpumevarnune 1-— MobuneHas nnathopmMa MOXET BKMOYATL LIACCU, KOTOPOE MOXKET BbiTb MCNOMNBb30BaHO
O NMOAAEPXKKMA Harpy3ku.
MpvumevaHune 2— MobunbHaa nnartopmMa MOXET UMETb KOHCTPYKUWIO ANA YCTAHOBKM MaHUMynaTopa.
MpumeyaHue 3 — MobunbHaa nnatcgopma, cnegyLlas no npeasapuMTensLHO 3agaHHOMY MapLUpYTYy, yka-
3aHHOMY MapKepamu WU BHELIHUMK KOMaHOaMu yrnpasneHus, 0ObIMHO UCNOMb3yeTcs ANA pelleHns NorMcTUYecKUX

3apa4 B MPOMBbILINEHHOW aBTOMaru3auun U YacTo Ha3blBAETCA aBTOMATUYeCKOW camoxonoHoln Tenexkon (AGV) unu
NPOMBILLNEHHOW camoxogHor nnatdopmMoit. CTaHaapThl And NogodHbIX MawunH paspabateieaer MCO/TK 110.

[FTOCT P 60.0.0.4—2023, cmamps 4.16]

3.4

MaHunynaTop (manipulator): MexaHuam, COCTOALLWIA U3 NOCNEA0BaTENBHOCTU COYNEHEHHBLIX CETMEH-
TOB, NepeMeLLarnLLnXcs BpalaTensHo Uy NocTynaTenbHo OpYr OTHOCUTENLHO Apyra.

MpumeyvyaHune 1— B coctae MmaHMnynaTopa BXOAAT NpMBodbl poboTa.

MpnmeyvyaHune 2 — B cocrtas MaHUNynsaTopa He BXOAUT pabo4dnii opraH.

MpnmevyaHne 3 — MaHunynarop oBbIMHO COCTOWUT M3 PYKK U 3aNACTBA.

[FOCT P 60.0.0.4—2023, cmambs 4.14]

3.5

pabouuit opraH (end-effector): YcTpolcTBo, cneymansHo paspaboTaHHOe ONs 3aKpenneHus Ha Mexa-
HUYECKOM MHTepdeice ¢ Lenbio o6ecnevnTs BeINOMHEHWE 3adaHnsa poboToMm.

lpumep — 3axeamHoe ycmpolicmeo, ceapoyHbill nucmosem, Kpackonyibm.

[FOCT P 60.0.0.4—2023, cmamps 4.12]
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3.6

3axBaTHoe YCTPOWCTBO (gripper): PaBo4mii opraH, CKOHCTPYMPOBAHHLIA ANA 3axsBaTbiBaHWs 1 yaoep-
*aHug o6BHeKToB.
[FOCT P 60.0.0.4—2023, cmambs1 4.13]

3.7

napoHb (palm): »ecTkui 3aneMeHT B OCHOBHOI MeXaHU4YeCKOW KOHCTPYKUMUN 3aXBaTHOrO YCTPOMCTRA,
Ha KOTOPOM 3aKpennieHbl NepBble WapHWPLI NanbLUes.

MpumeyaHue — fladoHb MOXET BCTYNaTb B HEMOCPEACTBEHHbIA KOHTAKT C OBbekTamu.

[FTOCT P 60.3.0.2—2020, cmamps 4.2.1.2]

3.8

HOpMarnbHbie YCrOBUA 3KkcnnyaTtauuu (normal operating conditions): [JMana3oH ycrnoBuin BHELIHER
cpeabl M OpYrMx NnapaMeTpoB, B KOTOPbIX NpeanonaraeTcy aKcnnyarauusa pobota B COOTBETCTBMM C yKasza-
HUSIMW U3TOTOBMTENS.

MpumeuvaHue 1—KycnoBuaM BHeLIHEN Cpeflbl OTHOCATCA TEMMEPATYpa W BNaHOCTb.

MpumevyaHue 2— K agpyrum napameTpam BHeLUHEW cpefbl OTHOCATCS HECTABUIBHOCTE UCTOYHMKA 3NEKTPo-
NUTaHWS 1 BNEKTPOMArHWTHbIE Nons.

[FTOCT P 60.0.0.4—2023, cmamps 7.1]

3.9

ABTOHOMHBbIA pexum (autonomous mode): PaGouni pexum, Npy KoTopom poBoT BbINOMNHAET 3ada-
HWe 6e3 HenocpeaCcTBEHHOTO BMELIATENbCTEBA YenoBeKa.

Mpumep — CepeucHskIli pobom, oxudarowull e3aumodelicmeusi (KomMaHOkbl).

[FOCT P 60.0.0.4—2023, cmamps 6.13.4]

3.10 TecTtoBas koHdurypaums (test configuration): KoHkpeTHoe pacnonoxeHwe obpasLoB, y4acTByo-
LWKMX B UCTIBITAHWM.

3.11 nonbiTKa (trial): OgHOKpaTHOE BLINOMHEHWE NpoLeaypbl MCNbITAHWMA MPW MOEHTUYHOW TEeCTOBOWN
KOHUrypauunu.

n punmevyaHune — MonbITka MOXeT BbITb BbIMONHEHA HECKOMNBKO pas.

4 YcnoBuAa npoBegeHUA UCNbITAHUA

4.1 O6LWwMe NonoxeHus

CepeucHbln poboT (ganee — poboT) gommkeH ObiTb cobpaH, uMesd B CBOEM cocTaBe MOOWMBHYIO nnaT-
copmy, ecniv TpebyeTcsl, MaHUNYNATOP WM 3axBaTHOE YCTPOWCTBO, NMOMHOCTLI0 3apsikeH M paboTocnocobeH.
Ecnu npegycmMoTpeHbl AMarHOCTUYECKME TECTbl, KOTOPbIE OOMKHbI ObiTh BbIMOMHEHbI 40 Hadana paboTbl, TO
OHW OOMKHbI ObITh YCMewHo 3aeeplleHbl. HeobxoavMblie Mepbl NPegoCTOPOXKHOCTA AOMKHLI ObITh Npeanpu-
HATLI ANS 3aWKUTLlI NepcoHana Bo BpeMs UCnbiTaHui. McnbiTaHusaM JomkHa npeallecTBoBaTh NPeaycMoTpeH-
HasA M3roTOBUTENEeM NOAroTOBKa poboTa K aKkcnnyartauuu.

Bce pabouve xapakTepWUCTUKW OOMKHblI OblTh M3MepeHbl NMPW HOPMAalbHbLIX YCIOBUAX 3KCMMyaTauuu,
yKa3aHHbLIX B MPOTOKONE UCTLITaHWiA.

Bce OaTyvky, MCronb3yemble NP UCMbITAHWSAX, YCTAHOBIMEHHBIX B HACTOSALWEM CTaHOapTe, OOMKHbI
ObITb OTKanMBpoBaHbl A0 HaYana nboro UcnbITaHus.

PoBoT MoXeT UcnonbaosaTth Mobbie 4aTYMKU U cpeacTBa pacno3HasaHus Onsg naeHTudmukaumum obpasua
B KaXXZOM UCMNbITAHUN, KOTOPbLIE JOMKHbLI ObITh YKa3aHbl B MPOTOKONE UCTbITAHMIA.

Mpw NpoBeneHUM UCMbITAHWIA, YCTAHOBIEHHLIX B HACTOALLEM CTaHAapTe, AOMKHEI BbITh cobrniogeHbl Bce
YCroBWsi, onpefeneHHbie B JaHHOM pasaene, eclii MHOe He YKa3aHO B KOHKPeTHLIX MyHKTax.
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4.2 Pabouni pexumm

Kaxgoe ucnbiTanme, yCTaHOBNEeHHOE B HAcCToALWeM CTaHaapTe, 4OIKHO BbITb BbIMNOMHEHO npwu pa60Te
CepBUCHOTIO p060Ta B aBTOHOMHOM pexXKume.

4.3 TecToBbIe KOH(bUrypauum M NonbITKK

Kaxgoe vcneiTaHune, yCTaHOBIIEHHOE B HacCTosdLleM CTaHOapTe, MOXET npedycMaTtpuBaTb pa3Hble Te-
CTOBbIE KOHd)MpraU,MVI, AnA KOTOPbIX MOXKET I'IOTpEﬁOBaTbCF! pa3Haa MeToanKka UCNbITaHUA. ,D,J'IF! KaX4on Te-
CTOBOW KOHCbMprElHMM OOMKHO ObITh BLINOMTHEHO HECKOMbKUX MOMbLITOK, ECNU 3TO onpegeneHo B MetToauke
NCNbITAHUA.

5 MCCHEJJ,OBaTeanKMe UCNbITAaHUA NO onpegeneHUK
XapaKTepuUCTUK 3axBaTbiBaHUA

5.1 O6wune nonoxeHUs

Llenbo ncneitaHum, YCTaHOBITEHHbBIX B OaHHOM pasfene, ABMAETCA onpeaerneHne XapakTeprcTuK 3a-
XBaTbiBaHWA. B gaHHOM pasgene onpegerneHbl TPW XapakTePUCTUKKM, XOTS CyLLeCTBYHT U Apyrue. MNpeanona-
raeTcs, 4To Oonbllee YMCno XapaKTePUCTUK 3aXBaTbiBaHNA U I'IO,D,pOﬁHbIX METOOMK UCTILITAHWIA AN UX OLEHKN
6y,EI,ET onpegeneHo B nocnenylWnx N3gaHnax Hactodalwero ctaHoapra.

5.2 CnocobHocThL 3axBaTa obpasua

5.21 Uenb

Llenbio gaHHOro UcnblTaHWst ABMSETCA NOATBEPKAEHMe cnocobHocT poboTa 3axeBaThiBaTb M nepeme-
waTe 0bpaslbl ¢ NpegensHbIMA pazMepamu.

5.2.2 UcnbiTaTenbHbIA CTEHA

KomnoHoBka ncnbITaTensHOro CTEHAa NokasaHa Ha pUcyHKe 1. B ucneiTaHuM ncnonbayT Tpu obpasua
— UMnMHAp, napannenenuneq u cdepy, NpeacTasneHHble B Tabnuue 1, KOTopble A0MKHbI BbITh N3roTOBMNEHDI
13 nonueuHunxmnopuaa (MBX). Ecnu narotosutens poboTta BeIOepeT MaTepuan, oTnuyHbin oT MNBX, To Hau-
MEHOBaHWe 3Toro maTtepuana u ero husn4yeckne xapakTepucTuKK (Hanpumep, Bec) AOMKHbl ObiTh YKka3aHbl B
NpOoTOKOMe UCMNbITaHUS.

<1 =
s
i 1
a
3
| I
a) uunuHap UNu Napannenenunen b) cdepa
a—Dwnnn W
PucyHok 1 — KoMnoHoBKa UCbITaTENLHOMO CTEHAA ANA NOATBEPKAEHMA CcnocobHocTH poboTa
3axBaTbiBaTh U NepemeLyats 06pasubl ¢ NpeaensHBIMKY pasMepamin
Tabnuua 1— O6pa3subl ANS ONpeaeneHnsa XxapakTeprCcTUK 3axBaTblBaHNs
HawvmeHoBaHue leomeTpus Onucanune
1 L i
Oewwas | ‘ L — anvHa
Ap a Y D — gunameTp
o — 1]
4
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OkoH4aHue mabnuus! 1

HawumeHoBaHne leomeTpus OnucaHne
L
Mapannenenune L — anuHa
i 8 W — wupuHa
Cyeip D — onametp

O6pasubl MOryT MMETb BHYTPW MYCTOTENOCTb ANS TOro, 4tobbl 00LWMIA BEC 3axBaTHOrO yCTpoWCcTBa W obpasua He
npeBbIWan MakCUMansHo JOMyCTUMYIO Harpysky ansa pobota. Mpu atom dopma, pazMmepel U Bec 06pa3LoB O0MKHbI
BbITb YKa3aHbl B MPOTOKOME UCMbITaHWUIA.

1 — TOpUEBan NOBEPXHOCTL

McnblTaHMa NpoBOAAT Ha obpasLuax BcexX TUMOB ¢ MakCUMalbHbIMW U MUHUMAaNbHLIMKW pasMepamMu gua-
meTpa (D) ons unnuHapa v cdepsl U wupuHel (W) ons napannenenunena. [aHHbie pazmepbl MOTYT ObITh
yKazaHbl M3roToBMTENnemM poboTa Unn UcnbITaTenem Mcxona U3 paamepa 3axBaTtHOro YyCTPOMCTRA.

OnuHa (L) unnuegpa v napannenenunena gomkHa ObiTe Bonblie NonepevHoro pasmepa 3axBaTHOro
ycTpoicTea. MNpu 3axBaTe LMNUHAPa WKW Napannenenvnena 3axsaTHoe YCTPOMNCTBO AOMKHO ObiTe pacnono-
KEHOo NepneHauKynspHO ero ANWHHOR CTOPOHe, T. €. 3axBaTbiBaHMe 00pasua 3a ero TopLeBble NoBepXHOCTH,
nokasaHHble B Tabnuvue 1, 3anpeleHo.

O6paszey fJomkeH OblTe pazMelleH Takum obpasoM, 4ToObl YMCMO TOYEK KOHTaKTa Mexay 3axBaTHbIM
YCTPOMACTBOM 1 06pasuom 6bIno MakcumansHbiM. Hanpumep, KOHTaKT ¢ NagoHb 3aXBaTHOMO YCTPOWCTBA MO
BO3MOXHOCTK AomkeH obecnevnBaTth HagexHoe yaepxaHue obpasua.

[na obecnevyeHnst yCTOMYMBOrO BEPTMKANbBHOMO pacnonoxeHus obpasua MoxeT ObiTb MCNONb30BaHa
onopa unu gpyras OCHacTKa, Kak Moka3aHo Ha pUCyHKe 1.

PoboTt gomkeH 6biTe cnocobeH Bo Bpems UcnbiTaHus yaepxmnsate obpasel 6e3 npockanb3biBaHus. CKo-
pPOCTb W YCKOPEHME nepemMelleHns obbekTa BO BpeMsi MCMbITaHWA 3a4aeT N3roToBUTENb UK UCMbITaTenb.

5.2.3 MeTtogouka UcnbiTaHUA

B vcnbITaHWKM MCNONb3YHOT WeCcTk TECTOBLIX KOHMUrypauuid, BKNYawLwmx obpasibl Bcex Tpex TUMoB C
MakCHUManbsHbIMW U MMHUManbHbIMKW pasMepamMu.

Mpw BEINOMHEHWMW KaX40W NoNbITKM HeobxogmMo cobnogate cregyowuin Nopaaok 4eNCTBUNM:

a) PoboTa, ocHalleHHOro HaanexawmmMm MaHunynsaTopoM W 3axBaTHbIM YCTPOWCTBOM, yCTaHaBNUBaT
B Ha4arnbHOe NMPOCTPaHCTBEHHOE PacnofoXeHue, NPy KOTOPOM 3axBaTHOe YCTPOWCTBO PacMONOKeHO BOKPYT
reoMeTpuyeckoro ueHTpa obpasua (pucyHok 1).

b) 3axBaTHoOe yCTpOWCTBO 3axBaThiBaeT obpasel, nocne 4ero MaHUnynsaTop nepemelyaet obpasey Ha
100 MM BBEpPX C 3a4aHHLIMW CKOPOCTLIO W yCkopeHueMm (nosmumsa A).

c) MaHunynaTop nepemelyaeT 3axBaTHoe YyCTPOWCTBO ¢ 0bpaslom B Haubonee HebnaronpuaTHoe Npo-
CTPaHCTBEHHOE PacronoXeHne, 3asBneHHoe narotosutenem, (nosmuunst B) ¢ 3agaHHBIMU CKOPOCTBIO U YCKO-
pEHMEM WM OCTaHaABNUBAETCA B 3TOM no3vuun Ha 1 c. Mosvums B gomkHa 6biTb pacnonoXeHa Ha Takom pac-
CTOAHWW OT no3uunn A, 4106kl poOOT ycnen pasBuTb 3a4aHHY0 CKOPOCTb.

N punmMmeHvyaHne — Ecnu warotoBuTEND HE onpegenunn «Hamnbonee H86ﬂaFDI'IpHF|THOE NPOCTPaHCTBEHHOE pac-
nonoXXeHue» AnA 3axBaTHOoro yCTpOﬁCTBa, TO 3@ No3nuuuto B moxeT BbiTb Bbl6paHO NPOCTPaHCTBEHHOE paCnonoXXeHue,
Npyu KOTOPOM 3aKpbITOE 3axBaTHOEe yCTpOﬁCTBD HanpaeneHo BHW3 Tak, 4yTOBbI CUNa TAXECTU BhiTankueana 06pa3eu, n3
3axBaTHOro yCTpOﬁICTBa.

d) Po6oTt nepemMmellaetcs OGpaTHO B NO3uumo A ¢ 3a0aHHBIMW CKOPOCTBH U YCKOpPEHUEM.

e) Pobort BO3BpaLlaeTcd B Ha4alibHOE NPOCTPaHCTBEHHOE pacnonoXXeHWe U OTnycKaeT OGDESEL[.

McnbiTanme nosTopsanT no 10 pas ona kaxgoro pasmepa oGpaaua. McnelTaHne cyMTaroT yCneLwHbIM,
eCnu 3axBaTtHoe yCTpOﬁCTBO yaoepxuneaet oﬁpaaeu bes npockanb3biBaHuA Bo Bcex 10 nonbiTkax. B npoTus-
HOM cny4ae, CnblTaHWe CHYUTAKOT HeyaauHbIM.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 9/20
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60.5.3.2-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69717
https://gostexpert.ru/gost/gost-60.5.3.2-2024?utm_source=pdf&utm_medium=69717&utm_term=page

FOCT P 60.5.3.2—2024

Ecnu ncneitaHne Bbino Heyga4HbIM AN KAKMX-NMBO TECTOBLIX KOH(MIypaLmin, TO ero MoXHO NOBTOPUTL
C APYrMMU MakcuMarnbHbIM U MMHUManbHEIM pasMepamu obpasua.

5.2.4 Pe3synbTaTbl UCNbITAHUA

PeayneTaTel UCMBITAHWA OOMKHLI ObITh NPeAcTaBneHbl B MPOTOKONE MCnbiTaHus. [poToKon UcneITaHus
OOMKEH cofepxaTtb pasmMepbl 06pa3uoB U KOHKPETHbIE YCIOBUA NPOBedEeHWNs UCMbITaHWs, BKMo4as Bec ob-
pasLuoB, NPOCTPaHCTBEHHbIE pacrnonoxeHns poboTa u uHopmMauue o Tom, BLINO MK UCMbITaHWE YCMNELHbIM
unu HeygadxbiM. MNpumMep popmarta NpoToKoNna UcnbiTaHws NpusedeH B Tabnuue 2.

Tatnuua 2—lpoToKon UCMbITaHWA Ha cnocobHOCTL 3axeaTta 1 nepeMeLLeHnus obpa3suoB ¢ npeaensHbIMU pasMepammn

O6pasey Martepuan Pasmep obpasua 3HauyeHne Bec Yenex/Heynava
. I
MakcumansHbIA D:
LUunungp
. L:
MuHUManbHbIA D-
MakcrmarnbHbIin L
Ww:
Mapannenenvnen
MWHUManNbLHbLIA £
W
MakcmmansHbIin D:
Cdhepa
MWHUManbHbIA D:

3neck nomkHa ObiTe NpefcTaBneHa WHgopmMauua o nosuuuax A 1 B, a Takke 0 3a0aHHbIX 3HAYEHKUAX CKOPOCTU W
YCKOPEHWS.

5.3 Cuna cxatuna

5.3.1 Ueneb

Llenbto gaHHoro ucnbeiTaHus SBNsSeTCs onpegeneHve cuilbl CxaTus 3axBaTHOro ycTponcTea. B mneneiTa-
HUW M3MEPSIOT MakcumarbHOe YCUNue, KOTOpoe 3axBaTHOE YCTPOWCTBO MOXET NpUNoXuTb K obpasuy. Benu-
YKMHA CUIbl CXaTWUSl KOpPPEenupoBaHa C MOoNe3HoM Harpy3Kon 3axBaTHOro YyCTPOWCTBAa, a TakkKe C ero cnocobHo-
CTbl0 COMPOTMBIATLCH BHELLUHUM CUIam Npu BbINOMHEHWM onepaunid 3axBaTeiBaHUA.

5.3.2 WcnbiTatenbHbIW CTEH,

KoMnoHoBKa McnblTaTenbHOrO cTeHJa nokasaHa Ha pucyHke 2. [1ng uamepeHus cunbl CxaTusa B Kadve-
cTBe 0bpasLoe cnefyeT UCMONb30BaTh LUNWHAPLI, AXAaMeTpbl KOTOPLIX COOTBETCTBYHT MakCUManbHOMW, Npu-
BeOeHHoW B Tabnuue 1, U cpegHei BenuumMHe packpbiTUs 3axXBaTHOMO ycTporcTea. [nuHa L obpasua gomkHa
BbITe BonbLUe NONepeYHOro pa3mepa 3axBaTHOMO YCTPOWCTBA.

[MpumevyaHmne — B vcnbiTaHWK MCMOMb3YIOT HE MUHUMANbHYIO, 8 CPEAHION BEMWYMHY PacKpPbITUA 3axBaTHOMo
YCTPOWCTBA, Tak Kak MUHUMansHas BeNMYMHa packpbiTUA MOXET BbiTh CMMLLKOM Mana Ans BbIMONMHEHUS AaHHOMO UenbiTa-
HuA. CpedHio BENUYMHY PacKpbiTUS ONPenenstoT, Kak (MakcumaneHas BeNWYMHa PackpbiTUs + MMHUManbHas BeNU4uHa
packpbITUA)/2.

LmnuHgp pomkeH 6biTe pasgeneH Ha ABa NONYLUNUHAPA, Kak NMoka3aHo Ha pucyHke 2 ¢), U nocepeguHe
NIOCKOM NOBEPXHOCTU ABYX NONYLUNMHAPOB OOMKHbLI ObITh YCTAHOBMNEHLI ABa AaT4MKa ycunus. [atuvkn pac-
NOMNoXeHbl Ha paccToaHuax 1/3 1 2/3 onuHbl UMNKHApa.

LunuHap gomxkeH BbiTh ycTaHOBMEH NMBO ¢ NepneHauKynsapHOi opueHTaumein, Nnubo ¢ napannensHon
opWeHTaunen oTHOCUTENbBHO 3axBaTHOMO YCTPOWCTBA, Kak MOKasaHo Ha pucyHke 2. Mpu nepneHAWKynsp-
HOW OpUeHTaLKn NNockas NoOBEPXHOCTbL NONYLMNUHAPa NepneHauKynapHa NagoHn 3axBaTHOMO YCTpOWCTRA.
[Mpwn napannenbHOW opueHTaUWMW NIocKas NoBepxHOCTL NonyuunuHapa napannensHa NagoHn 3axBaTHOro
yCTPOWCTBA.
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a) nepneHavKkynapHas opreHTauus b) napannensHas opueHTauus C) pasmelleHUEe AaTHVMKOB YCUUS

1 — Topuesas NNOCKOCTb; 2 — NafAoHb; 3 — OaT4YUKK yCUnns

PMCyHOK 2 — KomnoHoBKa cTeHga ans onpegeneHna Cunbl cxXatna

5.3.3 MeTtogouKka UcnNbITaHUA

B vcnbiTaHnm Mcnone3yroT YeTblpe TECTOBLIE KOHMPUIypaLmm, BKNYawwme LUNMHOPLI MakCUMarnbHOro
1 cpedHero AMameTpa ¢ NepneHanKynspHOW U napannensHon opueHTaume.

Mpw BLINONHEHWW KaX 40N NONbITKM Heobxogumo cobnogaTe cnedyrwuin NopsaaoK 4eNCTBUIA:

a) Po6oTa, ocHalleHHOro HaanexalwmmMm MaHUNynsaTopoM U 3axBaTHLIM YCTPOMCTBOM, yCTaHaBMUBAKT
B HayanbHOe NPOCTPAHCTBEHHOE PacronoXeHue, Npu KOTOPOM 3axBaTHOE YCTPOWCTBO PacrnonoXeHO OKOMo
reomMeTpnyeckoro LeHTpa obpasua 3agaHHoro pasmepa. Obpasel ¢ 3afaHHON OpUeHTauned pasMeLLaroT ro-
PU30HTAaNbHO HaJ 3aXBaTHLIM YCTPOACTBOM.

b) 3axeaTHoe ycTpoicTBO 3axBaTbiBaeT obpasey ¢ MakcumManbHOW CUMOA.

c) MNocne Toro, Kak 3axBaTHOe YCTPOWCTBO OOCTUIHET MaKCUMarnbHOrM0 YCTOMYMBOIO YCUIMUA CHKaTUA,
CHUMAIT NOKa3aHus C Kaxaoro gatyuka yeunus B TedeHue 10 c. CpeaHee 3HaYEHME CUMBI CXATUS NOMyYanT
CNOXEeHWeM Bcex nokasaHui gatymkos 3a 10 ¢ M geneHnem Ha YMCno noKasaHui. 3a cuny cxaTvs NpUHUMaT
CYMMY CPefHUX 3HaYEHMWIA NoKasaHWi OBYX AaTYUKOB.

d) PobGot otnyckaeT obpaseu,.

Wcnbitanve nosTopsoT no 30 pas Ans kaxaoro pasmepa v opueHTaumm obpasua. [JonxkHel 6biTb BblYKUC-
NeHbl cpeHee 3Ha4YeHue CUMbl CKATUA U CpefHEeKBaapaTUYeckoe OTKNoHeHue 3a 30 NonbITokK.

Mpumedyanune — 30 NonbITOK BeIBpaHO 4NA TOro, YToObl 06EeCNe T CTAaTUCTUYECKYIO 3HAYMMOCTL peaynkrara.
Mpwn npubnkeHnn Yncna nonbitTok K 30, t-pacnpeneneHue CTblogeHTa NpUbnuKaeTcs K HOPManbHOMY pacnpeneneHunto
¢ goBepuTenbHbBIM MHTepBanom 95 %. Mpu yBeNMHYeHUU Yncna namepeHuin 4OCTOBEPHOCTE NOMYy4YeHHON XapaKkTEPUCTUKN
CUWINbI CXATUA 3axXBaTHOTO YCTPONCTBA poboTa NOBLILIAETCA.

5.3.4 Pe3ynbTaThl UCNbITAHWUA

PesynbraThl UCNbITaHWS OMKHbLI ObiTh NpeAcTaBrneHbl B MPOTOKOMNE UCMbiITaHWaA. [poToKon UcnbiTaHns
AOMKeH cofepaTb pa3mep obpasua, Bec, NPOCTPaHCTBEHHOE pacnonoXeHue pobota n pesynesTaThl M3me-
peHusa Ana gaHHoro obpasua, a Takke cTatucTuyeckue AaHHele. MNpumep dopmarta npoTokona WMCMbITaHus
npvBedeH B Tabnuue 3.
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Tatnuua 3 — lNpoToKon UCMbITaHWA MO ONpeneneHnto CUMbl CxKaTus

Cwuna cxartns
Pasmepbi
Obpasey, MaTtepuan 06pasua 3HaqeHne Bec OpueHTauus Cpentee CpenHeKsaapaTMieckoe
3HaueHue OTKIOHEeHue
Mepnengn-
Makcu- 1= KynspHas
ManbHbIn D:
MapannensHas
LunuHop
MepneHgn-
. L
CpenHmit . KynapHas
D:
[MapannensHas
3peck gomkHa GbITe NpeacTaBneHa MHGQOpPMaUns 0 Ha4yanbHOM MPOCTPAaHCTBEHHOM pacrnono)eHun poboTa.

5.4 Cvna TpeHWA CKONbXKeHUs

5.4.1 Uenb

Llenbio oaHHOro ucnbiTaHUs ABNAETCH ONpefeneHne Cunbl TPEHUSA CKONbXEHWA B 3aXBaTHOM YCTpPOW-
cTee, obecneunBatoLLel yoepxaHne obpasua.

5.4.2 UcnbiTaTenbHbLIA CTeHA

KomnoHoBka ucnbiTaTenbHOro CTeHAa nokasaHa Ha pucyHke 3. [Ins u3aMepeHus cunbl TPEHUS CKOMb-
HEHWA B 3axBaTHOM YCTPOWCTBE B KadecTBe obpasLoB cnefyeT UCMonb3oBaTh UWANMHAPLI, AMaMeTpbl KOTO-
pbIX COOTBETCTBYHOT MakCMMansHOW, NPUBEAEHHON B Tabnuue 1, U cpefHel BENMUYMHE PACKPLITUS 3aXBaTHOMO
ycTpowcTea. AnuHa L obpasua gomkHa ObiTb 60nblue NonepevHoro pasmMepa 3axBaTHOroO YCTPONCTBa.

1

1 — npucnocobneHune ¢ AaT4UKOM YCUnNus

PMC;yHOI{ 3 — KomnoHoeka cteHaa ansi onpegeneHnsa Cinbl TDEHUA CKONMbXEeHWA

MpyumeyaHne — B uncnbITaHAW UCNONb3YIOT HE MUHUMATbHYIO, 8 CPEAHION BEMWUYUHY PAaCKPbLITUS 3aXBaTHOMO
YCTPOWCTBA, Tak Kak MUHUMarbHas BEMMYMHA PAaCKPbITUA MOXET BbiTh CAMLLKOM Marna AN BbIMOMHEeHWs AaHHOTo UcnbiTa-
HWA. CpedHio BENUYMHY PacKpbITUS ONPeOensoT, Kak (MakcumanbHas BENMYMHa PackpbITUS + MMHUMansHas BeNu4uHa
packpbITus)/2.

ObpaszeL, coeguHAT ¢ NpucnocobieHveM MeTanIMYeckoin NPoOBOMOKON, KOTopas AOMMKHa OblTe AocTa-
TOYHO NMPOYHON, YTODbLI BbIAEPXUBATE MAKCUMaNbHOE OXUOAEMOe YCUNUue Npu UcnbiTaHuu. [Jatyuk, nameps-
HOLWKWA NpuKnagbiBaeMoe ycunume, 4omkeH ObiTe ycTaHoBneH nubo Ha npucnocobneHuu, nnbo Ha obpasue.
HanpaeneHue nepemelleHnsa obpasya OMKHO NPOXOAUTE BAOMb NMMHWUM, COEQVHALLENR LUNMHAP C Npucno-
cobrneHneM, Kak NoKasaHo Ha pUCYHKe 3. HaTskeHue NpoBOIOKU MOXET OCYLECTBMAATLCS 3@ CHET NepeMelle-
HMA poboTa unu npucnocobneHus.

5.4.3 MeTtopguka ucnbiTaHusa

B ucnbiTaHuy UCnonb3yoT ABe TeCTOBble KOH(Urypauuu, BKNKYanLWmMe LUNUHOPLI MakCUManbHoro
CpefHero avameTpa, yaepxusaeMble 3axBaTHbIM YCTPONCTBOM.
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Mpwv BBINOAHEHWW KaXO0W NONbITKK HeobxoamMo cobnogate cnegyowun NopaaoK 4eNCTBUN:

a) PoboTa, ocHalleHHOro HagnexawumMm MaHunynsaTopoM W 3axBaTHbIM YCTPOWCTBOM, yCTaHaBNMBawT
B HayanbHOE MPOCTPAHCTBEHHOE PacnoNoKeHWe, NPy KOTOPOM 3aXBaTrHOE YCTPOWGTBO PAaCMOfOXEeHO OKOMo
reoMeTpuYecKoro LeHTpa obpasua, pasMeLleHHOro ropu3oHTanbEHo OTHOCMTENBHO 3aXBaTHOMO YCTPOWCTRA.

b) 3axeaTHoe ycTponcTBO poboTa 3axBaTkiBaeT obpasel, C MakcMManbHOW CUMOW.

c) HaumHawT pervcTpvpoBaThe MPUNOXEHHOe ycunve. 3aTemM OCyLecTBNST nepemMelleHve poboTta
“nv npucnocobneHns BAoNb NPoAonbHON ocK 0bpasua Ao MKcauny Npockanb3biBaHWa obpasua B 3axBaT-
HOM YyCTpPOWCTBE.

d) MNocne Toro, kak BygeT 3ad)MKCMpOBaHO 3aMeTHOe NpocKarnb3biBaHue obpasua, nepemelleHre ocTa-
HaBNMBAIOT M NPeKpaLLakT PerucTpauuio yeunums.

e) AHanunampys rpacrk MU3MEHeHWsa 3aperucTpMpOBaHHOTO YCUMNKSA, ONPeaenstoT CUMy TPEHUS CKOMbXe-
HWSA Kak yCTaHOBMBLUEECS 3Ha4YeHue YCUNus Nocne HeKoToporo konebaTenbHOro npouecca, Kak noKkasaHo Ha
pucyHke 4.

Y |

X — Bpems, ¢; Y — ycunue, H

PucyHok 4 — Habntogaemoe npockanb3biBaHne obpa3sua B 3axBaTHOM YCTPOWCTBE,
OTMEYEHHOE LUTPUXOBOA OKPY>KHOCTbLIO

[na onpegeneHnsa cunbl TPEHUA CKOMBbXEHWA B HbOTOHax AaHHoe McnbiTaHue noeTopsatoT no 30 pas
Ons kaxpgoro guametpa obpasua. JomkHbl ObiTh BbIMMCMNEHBI CPpeAHEEe 3HAYeHWe W cpedHeKkBagpaTuyeckoe
OTKNoHeHue 3a 30 NonbIToK.

5.4.4 Pe3ynbTaThl UCMNbITAHUA

Cuna TpeHus1 CKOMbXEHWS B 3aXBaTHOM YCTPOWCTBE W KOHKPETHLIE YCMOBWS NPOBEAEHUST UCMLITAHUS,
HanpuMmep OMaMeTp W Bec 06pasuoB, AOMKHLI ObiTb NpeAcTaBneHbl B NPOTOKONe WUcnbiTaHusa. Kpome Toro,
JOMmKeH BbiTb ykazaH KoadhUUUEHT TPEHUS, PacCYMTaHHLIA Kak (cuna TPeHUs CKOMbXeHusa/cuna cxartus,
onpegeneHHas no 5.3). MNpumep dopmaTa NpoTOKONa MCNbITAHWSA NpUBeaeH B Tabnuue 4.

Tabnuya 4 — npDTOKOJ'I ncnbiTaHAa No onpegeneHno Crbl TDEHWA CKONbXEHNA

Cuna TPEeHWA CKOMbXXEeHWA
KoadbcbmumeHTt Pasmepbi

GgEesEy Mg TpeHus obpasua BHEHEHIE Bet CpenHee CpenHekBagpatu-
3HaqeHne YECKOEe OTKINOHeHue

Makcnu- L:

MarnbHbIA D:

Unnungp

. L

CpegHun :

PeA D:

3poeck cnenyeT NpeacTaBUTh MHGOPMALMID O CUNe CxKaTusA.
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6 UcnbiTaHMA Nno noaATBepPXKAEHUIO CNOCOBHOCTU poboTa
BbINOMHATbL NMPaKTU4YecKne 3agaHus

6.1 O6wmne nonoxeHus

Ll,enbro WCMbITAHUA, onpepeneHHblX B JaHHOM pasfene, aBnAeTca noaresepxaeHne mMaHunynaumoHHbIX
cnocobHocTen CEPBUCHBIX DOGOTOB npv MX MCNornb30BaHUK NO HasHa4YeHuio. B HacToswem cTaHgapTe gaH-
Hble UCNbITAHUA OrpaHNYeHbl OTKPbIBaHWEM OBepeu. [1peanonaraeTcs, 4To UCNbITAHUA AnNs OPYTUX BapruaHTOB
UCMNoNnb30BaHNA CEPBUCHbIX DOﬁOTOB 6y,ElyT onpegenexbl B NoCneaywwnx pegakunAax HaCcToAwero CtaHaapTa.

6.2 OTKpblBaHMe pacnalHoro gBepHoro Groka

6.2.1 Uenb

Llenbto gaHHoro McnbiTaHuA ABMNAETCS onpefeneHe cnocobHOCTM MaHMNynaTopa C 3axBaTHbLIM YCTPOW-
CTBOM CEPBUCHOro poboTa OTKPLIBATL pacnaluHoi aoBepHoi 6nok. [laHHoe ncnbiTaHne MoXeT ObITh BbINOMHe-
HO C MOMOLLLK ABWXKEHUSA MOBUNBHON NNaTdopMbl.

6.2.2 UcnbiTatTenbHbIW CTEHL,

KomnoHoBKka ucnbITaTeNbHOro CTeHAa nokasaHa Ha pucyHke 5. Ha cteHge moryT BbiTh YCTaHOBMEHbI
OaT4YUKN ONs U3MEPEHUs OBWKEHUSA OBEpPHU.

Hy

W — wnpuHa geepu; H; — Beicota geepu; H, — BbICOTa PacronOKeHNsa 4BEPHON PyqKi

PI/ICVHDK 5 — KomnoHoBKa MCNLITATENBHOMO CTEHAa ¢ pacnawHbIM ABEPHbIM Brokom

[eepb fomkHa uMets BbicoTy Hy ot 1870 go 2370 mm, wupvHy W ot 810 go 1210 mm, 1 TonwmHy T oT
30 po 60 mm 8 coomeemcmeuu ¢ FTOCT 475—2016, npunoxeHue b. BeicoTa pacnonoXeHus OBEPHON PYYKu
OT HK3a OBepwu H2 [ormkHa coctaenate oT 800 go 1200 mm. PoboTy mMoxeT ObiTe M3BeCTHa MHGOpMaLMs O
pasMmepax OBepwn A0 Hayana ucnbiTanna. JaHHas nHdopMmaums MoXeT ObiTb MCNOMNb30BaHa NPOrpaMmMoN Bbi-
NOMHEeHWs 3adaHns Npu NPoBeaeHUA NCNbITAHNS.

OuHamudeckoe ycunue oTKpbiBaHUSA ABEPU AOMKHO cocTaBnATh He MeHee 0,5 H.

MoMeHT cunbl, NpyknagbiBaeMsln K ABEPHOW pydKke ONA BO3AEWCTBUSA Ha 3awenky, 0,6—2,0 H - m e co-
omeemcmauu ¢ FOCT 5089—2011, 5.7.3.1. lBepHas py4ka gormkHa ObiTb M3roToBneHa u3 meranna. [Anuxa
PYKOSITKM ABEPHOW py4Kkn JormkHa coctasnaTe ot 100 go 200 mm.

6.2.3 MeTtoouka UCnbITaHUA

B vcnelTaHuy MCnonb3yroT O4HY TECTOBYH KOH(IUIYPALMIO C pacnallHbiM ABEPHbIM BIIOKOM, OTKpbIBatD-
LLEMCSt HAPYXKY, WU C PYYKON pbI4aXXHOro Tuna.

Mpy BLINONHEHWW KaX40M NONbITKKM Heobxoaumo cobrogaTte crnefynLwnin NopsaaoK JEACTBUA:

a) [eepb 3akpbiTa, HO He 3anepTa. PoboTa, OCHALLEHHOro MaHWMNyNATOPOM W 3aXBaTHbIM YCTPOR-
CTBOM, YCTAHaBNMBAKT B HA4YanbHOE NPOCTPaHCTBEHHOE pacnonoXeHne nepes OBepblo, NPKU 3TOM 3axBaTHOe
YCTPOWCTBO AOMKHO OblTh pacnonomKeHo TakK, YTobbl 3aXKaTb ABEPHYHO PYYKY.
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b) 3axBaTHOe YyCTPOWCTBO 3axuMMaeT OBEpPHYI0 py4Ky, 1 poboT noBopa4umBaeT ee A0 MONOXEeHWA «OT-
KpbITO».

c) PoboT oTkpbiBaeT gBepb Ha 90°.

d) PoBoT oTnyckaeT OBEPHYH PYUKY.

e) W3mepsoT yron packpeiTus gBepu.

HaHHoe ucneiTaHne noetopsAlT 10 pas. cnbiTaHme cynTaloT ycnewHsIM, eCnn Yron packpbiTUs pac-
nawHom geepu paseH (90 + 5)° Bo Bcex 10 nonbiTkax. B npoTMBHOM cny4ae UcnbiTaHWe CHUTAKT HeygaqyHbIM.

6.2.4 Pe3ynbraThl UCNbITAHUA

PesyneraTel uCNBITAHUA AOMKHEI ObITh BHECEHbLI B MPOTOKON MCNbITaHusA. [NpoToKoN AOMKEH cogepXaTthb
KOHKPETHbIE YCMOBUA NPOBEAEHMS UCMBITAHMS, BKIIOYasa AMHAMUYecKoe yCUIne oTKpbIBaHUA W pa3mepbl ABe-
pu, a Takke cBedeHus ob ycnexe unv Heydade ucneitaHua. Kpome Toro, B NpoToKone creayeT ykasaTb Benu-
YWMHY MOMEHTa BpaLLEeHMA W AManasoH NMoBopoTa ABepHOW py4ku. Npumep dopmarta NpoToKona MChbiTaHWs
npusBeneH B Tabnuue 5.

Tabnwuua 5— lMpoTokon MCNbITAHWA NO OTKPLIBAHWIO pacnallHOW ABEPK

[BeepHas pyyxa

[OuHamuyeckoe
Twvn aBepu Martepuan Paamepbl ycunue MG [Mana3oH Yenex/Heygaya
OTpBIBaHIA BpalyeHmns noeopoTa
H
PacnawHas H1'
OBEpPb, OTKPbIBa- M?
HOLLAACS Hapyxy T-

6.3 OTKpbiBaHWe pa3ABWXKHOro ABepHoro 6roka

6.3.1 Llenb

Llenbto naHHOro UcnbiTaHUA SBNSETCS onpefeneHe cnocobHOCTM MaHUNYNATOpPa C 3axBaTHbIM YCTPOW-
CTBOM CEpPBMCHOro poboTa OTKpbiBaTb pasaBUMXKHON ABepHOW Brok. [JaHHoe UcnbiTaHne MOXeT ObiThk BbIMOI-
HEHO C NOMOLLbI ABMXEHUS MOBUNbLHOM NnaTdopMbl.

6.3.2 UcnbiTaTenbHbIN CTeHA

KomnoHoBKa McnbiTaTenbHOMO CTeHAA NMokasaHa Ha pucyHke 6. B ucnbiTatensHoln cpede moryT ObiTh
yCTaHOBMEeHbl AaTYUKW NS U3MEepeHUs OBUXKEHUS OBepU.

w

Q@
H1

H;

W — wwpuHa asepu; H, — BbicoTa ABepy; H, — BbICOTa PacnonokeHus ABEPHOW pyqKK

PMC;yHOK 6 — KomnoHoBka McnblTaTenbHOro cTeHaa ¢ pas3aBUXHbIM OBEPHbBIM Bnokom

[Bepb fomkHa nmeTkb BbicoTy Hy ot 1870 go 2370 mm, wupuHy Wot 810 go 1270 mm, 1 TonwmnHy T ot
30 po 60 mm 8 coomeemcmeuu ¢ TOCT 475—2016, npunoxeHue 5. BeicoTa pacnonoXeHns ABEPHON PY4KM
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OT Hu3a asepwu, H,, nomkHa coctasnsaTk o 800 ao 1200 mm. Po6oTy moxeT GbiTe U3BeCTHa MHGOopMaLmna o
pasmepax ABepu A0 Havana vcnbliTaHud. JanHas nHdopmaumnsa moxeT ObiTb UCMOMb30BaHa NporpaMmMon Bbi-
NONHeHUs 3aaaHus Npu NPoBeAEHUM UCTbITAHWS.

OuHamuyeckoe ycunue oTKpbIBaHUA OBEpU AOMKHO COCTaBNATk He MeHee 0,5 H.

Pyuka MoXeT ObITb pblYaXHOro TUMa c BEPTMKANBHON OpUEHTaLMeN, Kak MoKa3aHo Ha pUcyHKe B, nnu
no60oro hUKCUPOBaHHOTO TMNA, NOAXOAALLEr0 ANA OTKPbIBAHWA pasABWKHOW aABepu. [IBepHas pydka OOIKHA
ObITb M3roToBRNEHa U3 MeTanna. [nvHa pyKosiTKM ABEPHON PYHKM PbIHaXXHOTO TUMa MW ONUHa pyYkn nKcK-
pOBaHHOro TMna gomkHa cocTtaenaTh o7 100 go 200 mm.

6.3.3 Metogmuka ucnbiTaHUA

B vcnbiTaHuu MCnonb3yT OAHY TECTOBYO KOHUTYpPaLWMKO C pa3ABMKHBEIM ABEPHEIM OrOKOoM.

Mpy BLINOMHEHWUW KaXO0M NOMbITKM Heobxoaumo cobnoaaTte criefyoLlwnii NopaaoK OEACTBUA:

a) [Bepb 3akpbitTa, HO He 3anepTta. PoboTa, OCHALEHHOro MaHWNynsaTOPpOM W 3axBaTHbIM YCTPOW-
CTBOM, YCTaHaBNMBaKT B HAa4YanbHOE NPOCTPaHCTBEHHOE PacnonoXeHne nepes OBepbi, NPKU 3TOM 3axXBaTHOe
YCTPOWCTBO AOMKHO OblTh PACNONOKEHO TakK, YTODb! 3a)KaTb ABEPHYHO PYYKY.

b) 3axBaTHoe yCTPOWCTBO 3aXWMaeT OBEPHYH Py4dKy, U pobOT NoBopadMBaeT ee OO0 MONOXEHWA «OT-
KpbITO», ECMKX 3TO MPUMEHNMO.

c) Pobot oTkpuiraeT aeepb Ha 600 MMm.

d) PoGoT oTnyckaeT ABepHY PyYKy.

€) M3MepsioT paccToAHWE packpbiTUs pasgBukHON OBepu.

[OanHoe vucnbiTaHne noeTopsAlT 10 pas3. McnbiTaHne cunTaT yenewHbIM, eCrii pacCTOAHWE PacKpbITUS
paznBuxkHon aArepu paeHo (600 + 10) mm Bo Bcex 10 nonbiTkax. B npoTMBHOM criyyae ucneiTaHue cyMTarT
HeyaauHbIM.

6.3.4 PeaynbTaThbl UCNbLITaAHUA

Peaynstathl UCMbITAHWA AOMKHbI ObiTh 3athMKCMpOBaHbl B MPOTOKONE MChbiTaHus. [poTokon AOrKeH
coAepXaTb KOHKPETHbIE YCIOBUS MPOBEAEHUS UCMbITAHUA, Takue Kak OMHaMW4YeCcKOoe YCUIMEe OTKPbIBaHUsA U
pasMmepbl ABepU, a Takke cBegeHusa o6 ycnexe Mnu Heyaade ucnbiTaHua. Mpumep dopmarta npoTokona uc-
NbITaHWUS NpUBeaeH B Tabnuue 6.

Tabnuua 6 — lNMpoTOKON UCMbITAHWA NO OTKPLIBAHWIO Pa3aBMKHOW ABEpPK

[uHamudeckoe ycunue
Tun osepu Martepwan Paamepsl OTKpLIBAHMS Yenex/Heygada

H,:

PasgBukHan H.:

nBepb Ww:

T

12
PaspaboTka anekTpoHHOW Bepcun - nopTan GostExpert.ru 16/ 20

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60.5.3.2-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69717
https://gostexpert.ru/gost/gost-60.5.3.2-2024?utm_source=pdf&utm_medium=69717&utm_term=page

FOCT P 60.5.3.2—2024

YOK 621.865:8:007.52:006.86:006.354 OKC 25.040.30

Kntoyesble crioga: pO60TbI, DOGOTOTEXHHL{ECKME yCTpOi?ICTBa, pa6oqv|e XapakTepucTtukn, metTogbl ncnblTaHWA,
CepBUCHbIE pOﬁOTbI, MaHunynupoeaHmne
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