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HAUUWOHANBbHBIA CTAHOAPT POCCUMCKOW @®EAQAEPALUUMU

MalwuHbI 3eMneponHble
MAPABITUYECKUE IKCKABATOPDLI U SKCKABATOPDLI-TTIONPY34YUKU

MeToabl U3MepeHUs YCUnuii Ha pabounx opraHax

Earth-moving machinery. Hydraulic excavators and backhoe loaders. Methods of determining tool forces

Darta BBegenna — 2012—01—01

1 O6nacTb NpuMeHeHus

HacTtoswuit ctaHgapT ycTaHaBnMBaeT MeTOAbLI USMEPEHUs U pacdeTa ycunuii Ha pabounx opraHax rua-
paBrnyecKNX 3KCKaBaTOPOB N 3KCKaBaTOPHOM 060pya0BaHUM aKkckasaTopoBs-norpy3squkos no UCO 6165.

2 HopmaTuBHbIe CCbINKN

Ons 0okyMeHTOB, cogepalumx obosHavyeHne aatbl X NPUHATUA, ASNCTBUTENbHBIM ABNAETCS NpuBe-
AeHHoe B HacTosilWeM pasaene usgaHue. [na gokymeHToB 6e3 ykazaHWua Aathl AEUCTBUTENbHBLIM ABNAETCA
nocrnegHee nsgaHue 4oKymeHTa (Co BCEMU rMonpaskamm M USBMEHEHUSIMU).

B HacTosileM cTaHgapTe UCMonb30BaHbI HOPMATUBHBIE CCINIKU Ha cneaytowmne MexayHapoaHble CTaH-
AapTbl:

NCO 6016:1998 MawwmHbl 3emnepoliHble. MeToabl M3MepeHUs Macchl MaLWH B LenoMm, nx obopyaosa-
Husi 1 yanoB. (ISO 6016:1998 Earth-moving machinery. Methods of measuring the masses of whole machines,
their equipment and components)

MCO 6165 MawwuHbl 3emnepoiiHble. OcHoBHbIE TUNbl. UaeHTUdMKaunsa, TepMnHbl U onpegeneHus
(ISO 6165 Earth-moving machinery. Basic types. Vocabulary)

NCO 6746-1:2003 MawwuvHbl 3emnepoliHble. OnpeaeneHve pasmepoB v koAbl YacTb 1. bazosas Mawu-
Ha (ISO 6746-1:2003 Earth-moving machinery. Definitions of dimensions and codes. Part 1: Base machine)

MUCO 7135:1993 MawunHbl 3eMnepoiHble. MnapaBnuyeckue akckaBaTopbl. TEPMUHOMOMUA U TOProBbIe
TexHudeckve ycnosus (ISO 7135:1993 Earth-moving machinery. Hydraulic excavators. Terminology and
commercial specifications)

MUCO 7451:1997 MawwmnHbl 3emrnepoiiHble. PacueT BMECTUMOCTU KOBLLIEN rMaApaBnNYecKnx aKkckaaTo-
poB TunNa obpaTtHor nonatbl (ISO 7451:2007 Earth-moving machinery. Volumetric ratings for hydraulic
excavator buckets and backhoe loader buckets)

NCO 7546:1983 MawunHbl 3eMnepoiHble. KOBLUM MNOrpy3vyMKoB 1 NOrpy3oyHble KOBLUM 3KCKABaTOPOB.
PacueT BMecTumocTun (ISO 7546:1983 Earth-moving machinery. Loader and front loading excavator buckets.
Volumetric ratings)

MCO 9248:1992 MalunHbl 3eMnepoiHble. EAMHULEI n3MepeHnst pasmepoB, aKcnayaTauuoHHbIX Nokasa-
Ternen NpousBoANTENLHOCTU U Aonyckn Ha nsmepeHus (ISO 9248:1992 Earth-moving machinery. Units for
dimensions, performance and capacities, and their measurement accuracies)

3 TepmuHbl M onpeaeneHus

B HacTosileM cTaHAapTe NPUMeHeHbI creayowue TePMUHBI C COOTBETCTBYIOLLMMUA onpeaeneHUsaIMn:

3.1 ycunue Ha pabouem opraHe (tool force): Ycunue, passMaemoe Ha Kpato KOBLUA U Ha pexyLuei
KPOMKe, HO He Ha HakoHeuHuKe 3y6a, Npu He3aBucUMOW paboTe rugpoLMnMHApa KoBLa U rmapouMnuHapa
PYKOSITW.

3.2 ycunue, pasBuBaemoe rupounnuHapom pykosatu (arm cylinder tool force): Ycunue, BosHukato-
LLiee Ha Kpalo KOBLUA, KOoraa B npoLecce KonaHusl rmapoumnuHap obecneunsaeT NOBOPOT PYKOSATA OTHOCUTEb-
HO ee WapHupa.

WU3panne odbmynansHoe
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MpwnmeyaHune— lNprnucnonb3oBaHnm KOBWA «0GpaTHas nonaTtay Kpaw KOBLLA JOMKeH ABUraTbCA NO Hanpas-
neHunio K 6a30BON MalUMHeE.

3.3 ycunue, pasBuBaemoe Ha paboyeM opraHe ruapounnUuHAPOM PYKOATU Ha YPOBHe rpyHTa (arm
cylindertoolforce at level crowd), o6opyaosaHue «npsamas nonata» (shovel equipment): FlopusoHTanbHoe ycu-
nue, passMBaeMoe Ha Kpato KOBLUA rMAPOLMANHAPOM PYKOATH, KOrAa KOBLL NaparifieneH NoBepXHOCTUTPYHTa n
€ro KpoMKa HaxoAWUTCS Ha NIMHAMK FpyHTA.

3.4 ycunue, passuBaemMoe rugpouunuHapom koBLa (bucket cylinder tool force): Yecunue, passusae-
Moe rmapounnMHAPOM Ha Kpato KoBLa k1 obecnednBaioLee BpaLlaoLLnii MOMEeHT OTHOCUTENBHO ero WapHupa.

NMpumMmeyaHune—Kpan kOBwa ABUraeTcs MO HaNPaBNeHWI0 K 6a3o0BON MalIMHE, KOT4a WUCMONb3yIoT KOBL
«o6paTHas nonartax, u o1 6a30BOI MaLLMHbI, KOTAa UCMONbL3YIOT KOBLU «NPsSIMas nonarta.

3.5 ycunue Ha KoBllUe, pasBUBaeMoe rMMAPOLUIUHAPOM Tefnleckonuyeckon cTpenbl (crowd tool
force) (rmapaBnuyeckue akckaBaTopbl ¢ Teneckonuyeckon ctpenoit) (hydraulic excavators with telescoping
boom): Yeunue Ha paboyeM opraHe, Bo3HUKatoLLee Ha Kpato KOBLLA 3KCKaBaTopa Npu BTArMBaHWU Teneckonu-
YecKow cTperbl.

3.6 HoMuMHanbHoe ycunue Ha paboyvem oprane (rated tool force): Ycunue, usmepeHHoe nnu paccuu-
TaHHOe, KOTOpPOe yCTaHaBIMBaeT N3roTOBUTESb.

3.7 pencTBUTENbLHOE ycunue Ha paboyvem oprane (actual tool force): UsmepeHHoe ycunue, cosgasae-
Moe Ha KoBLUe 6e3 onpokuabIBaHUSA UMK CKOMbXXeHUA 6a30BON MaLUWHBI.

3.8 MakcumanbHoe ycunue Ha paboyueM opraHe, pa3BuBaeMoe rmapoLUUNMHAPOM PYKOATH, TUa-
pPoOUUNUHAPOM KOBLUA, TMAPOLUUNMHAPOM Teneckonuyeckon ctpennol (maximum [arm cylinder] [bucket
cylinder] [crowd] tool force: MakcumarnbHoe nsmepeHHoe Unu paccyMTaHHoe ycunne Ha paboyem opraHe.

3.9 ycunue 3aMbikaHuA 3axBaTta rpendrepa (grab [clamshell] closing force): Ycunue, cosgasaemoe
MeXay pexyLLMMN KpoMKamn unm 3ybbamu yeniocTei 3axearta (rpevicbepa) Npu x 3aMblkaHUK.

3.10 makcumanbHoe ycunue 3amblkaHuA 3axBata (rpevdpepa) (maximum grab [clamshell] closing
force): MakcumMarnbsHoe U3SMepeHHOe UMK paccUuTaHHoe yeunue mexay HentocTaMu saxeara (rpeidpepa) npu
NX 3aMbIKaHUN.

3.11 paguyc A ycunus Ha pykositu (arm force radius A): Paguyc ayru, koTopast NpoxoauT Yepes pexy-
LLIYHO KPOMKY KOBLLA U LLIEHTP KOTOPOI ABNAETCA LLIEeHTPOM LUAapHMPa PYKOSITU (CM. PUCYHOK 5).

3.12 papuyc B ycunus Ha koBLue (bucket force radius B): Paguyc ayru, KoTopyto onucbiBaeT pexyLiast
KpOMKa KOBLUA U LLeHTPOM KOTOPO ABMAETCA LIeHTp LUapHMpa KoBLLA (CM. PUCYHOK 6).

3.13 papuyc C ycunusa Ha koBLe (grab [clamshell] force radius C): Paguyc ayru, koTopyto onucbiBaeT
KpaiuenocTUu unurpendepa v LLEHTPOM KOTOPOU SIBNSIETCS LIEHTP LWapHMpa YenocTu unurpeidepa (CMm. pucy-
HOK 7).

3.14 pabouasa Macca OM (operating mass OM): Macca 6a30Boi MalunHbl ¢ 060pyJOBaHUEM U MOPOXK-
HUMW NPUHAANEXKHOCTAMU B COOTBETCTBUM CO crneludukalmmein N3roToBUTensl.
[MCO 6016:1998, cTaTbs 3.2.1]

3.15 pabGouee gaBneHue B rugpocucteme (working circuit hydraulic pressure): CtaHgapTHoe pabovee
JaBsrieHune, cosgaBaeMoe Hacocom(amu) B JaHHOW rmgpocucTeme.

3.16 MakcumanbHOoe paBneHuWe pasrpysku rugpocucteMmbl (maximum relief circuit hydraulic
pressure): MakcumanbHoe cTaTuyeckoe AaBfieHWe B AaHHOW rmapocucteme, orpaHWYeHHOe HacTPOMKON
npeaoxpaHUTensHoro krnanaHa npu pacxode He 6onee 10 % ycTaHoBNEHHOTO pacxoa B rmapocucTeme.

3.17 ruppaBnuyeckoe orpaHudeHue (hydraulic limit): Ycnosue, npu koTopom ycunune Ha patodem
opraHe orpaHuyeHo MakcMManbHbIM JaBleHUeM HaCcTPOWKM NpeaoXpaHUTENbHOrO KranaHa rMapocucTemMel.

3.18 orpaHuuyeHue no onpokuabiBaHuio (tipping limit): Ycnosue, npu koTopoM ycunve Ha pabodem
opraHe orpaHu4eHo Ha4yarnom onpoKNabIBaHUS MaLLUHBI.

3.19 orpaHuyeHue no ckonbxeHuto (slipping limit): Ycnosune, npu kotopom ycunuve Ha pabovem opraHe
OrpaHNYeHo Havyanom CKOSbXKEHUS MaLUWHBI MO MOBEPXHOCTY NIIOWaaKn AMs U3MepPeHNi.

4 MeToabl UcnbITaHWUA

4.1 Mnowagka oNA UCNbITaHUA U OOLLIKE NONOXEeHUNA

Mnowaaka gomkHa ObITb rOPU3OHTaNBHOW, UMETb TBEPAYO MOBEPXHOCTL, C MECTaMM 418 aHKEPOB U Npo-
CTPaHCTBOM A1 pasMelLeHUs cpeCcTB M3MepeHUia, onpeaeneHHbix 8 4.2.1—4.2.3.

2
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Ana nsmepeHnin, BLINONHAEMbIX HWKE MPYHTOBOW NNOCKOCTM, TpeByeTCA NpOCTPAHCTBO HUXKE NIIOCKOCTU
rpyHTa Ana pasmeLweHnst MHCTPYMEHTOB MalluvHbl, CPEACTB U3MEePEHNUs, aHKePOB U HEOGX0ANMMOro BCNoMora-
TenbHoro 060pyaoBaHus.

Bce namepeHust AOMKHBI ObITh BbINOSIHEHBI C TOYHOCTLIO + 2 % UNKN COOTBETCTBOBATL MeXAYHAaPOAHOMY
cTaHgapTy, onpeaensiolemMy TOYHOCTb CPeACTB U3MepeHUsI.

MpeanoYTUTENbHBLIM ABASIETCA METOA, NPV KOTOPOM U3MEePSieMy0 CUIY NPUKIIaAbIBalOT HENOCPEACTBEH-
HO K U3MepUTenbLHOMY YCTPOUCTBY (CM. 4.2.1). Ecnu cuny npuknagbisaloT Yepes 610k, BO BHUMaHue cnegyet
NpUHUMAaTL NOTepy Ha TpeHre. [innHa cTanbHOro kKaHarta AoskHa GbITb N0 BO3MOXHOCTU MUHUMU3NPOBaHa AN
YMeHbLUEeHUs MOrpeLLIHOCTH.

4.2 CpeacTBa U3MepeHUA U BcnoMorartenbHoe oﬁopy.qoaal-me

4.2.1 YcTpoicTBO ANS M3MEepPeHUs yeunus, TouHocTe — no MCO 9248.

4.2.2 YcTpoWCTBO AN U3MepeHUs AasneHna macna, TodHocTb — no MCO 9248,

4.2.3 CpegacTteo(a) 4Ns U3MepeHust MMHENHBIX pasmMepoB, TO4HOCTbL — no MCO 9248.
4.2.4 CranbHble KaHaTbl U XOMYTbI, LUKUBbLI, CTPAXOBOYHbLIE LIEeNu 1 perynMpyembie onopbi.

4.3 MopgroTtoBKa K UCNbITAHUAM

MaLuunHa gonxHa bbiTe 060pyaoBaHa B COOTBETCTBMM ¢ TpeboBaHnamun MCO 6016.

B coctae 060pyaoBaHusi MaLLMHBI AOMKHbI BXOAUTL KOBLL, 3aXBaT UNu rpelidep 1 Heobxoaumble NpoTUBO-
BeChl, a AaBleHne B LUMHaX UM HATSXKEHWNE N'yCeHUL, A0PKHO COOTBETCTBOBATL PEKOMeHAaLIMAM NU3roTOBUTENS.

Wcnonb3yeMoe 060pyaoBaHne — KOBLU «MpsiMast fionaTay, KOBLU «obpaTHas nonartay, 3axsat Unu rpei-
dep — AN kaxxgoro UCNbITaHWs AOMKHBI COOTBETCTBOBATL TpeboBaHUAM N3roTOBUTENS.

Mepen vcnbiTaHUAMK ABUraTeNb U rMapocnucTemMa AOKHbI UMETb YKasaHHYo U3roToBuTenem pabouyto
Temnepartypy. Paboyee aasneHue B rmapocucTeme U MakcMmanbHoe AaBneHne HacTPONKA NpedoxpaHuTenb-
HOro KnanaHa AoSKHbI BbITb NPOBEPEHbI C TOUHOCTbLIO MO 4.2.2 U NpUBeAeHbI B COOTBETCTBUE C TpeboBaHUAMN
N3roToBUTENS.

MalumHa gonxHa 6bITh ycTaHOBMNEeHa Ha Nowaake A8 usmepeHuia. Ko nnv apyroe patodee o6opyao-
BaHWe AOMKHbI BbITb MPUCOEANHEHBI KYCTPOICTBY ANA USMEPEHUSA YCUIUS, KaK 3TO NoKasaHo Ha pUcyHkax 1—4.
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a) MapaenuyecKknin SKCKaBaTop € KOBLUOM «obparHasi nonara»

b) MapaBnuyeckuii aSKCKaBaTop C KOBLLOM «npsiMas nonara»

F — ycunue Ha pabodem opraHe, 7 — ruapouunuHap pykositu, 2 — AMHAMOMETP, 3 — LuapHUp pyKoAaTH

PucyHok 1 — TunoBasi cxema namepeHusi MakCMMaribHOro yCUIvsi, passyBaeMoro rmapoLunuHapom pykostu (cum. 4.8.2)
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a) MapaBnuyecknii 9KCKaBaTop C KOBLLOM «obparHas nonara»
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b) MapaBnn4eckniA 9KCKaBaTop C KOBLLOM «MNpsiMas rnonara»

F — ycunue Ha paboyem opraHe, 1 — ruapouunuHap KoBLa, 2 — LWapHUp koewa, 3 — AMHamMomeTp

PucyHok 2 — TunoBasi cxema naMmepeHnsi MakCUMarnbHOro YCUnus, paserveaemoro ruapouunmHapom kosewa (cm. 4.8.3)

| |

F — ycunue Ha patodem oprane, 7 — guHamomeTp

PucyHok 3 — Mmgpaennyeckuii akckaBaTop, 060pyAoBaHHbIN TeNecKonM4eckon CTpenon. Tunosasi cxema namepeHus
MaKCMMaIbHOro YCUINUs Ha KOBLLIE, Pa3BUBAEMOro r'mapoLmMIMHAPOM TENECKONMYECKOW cTpernsbl (cM. 4.8.4)



rocCT P UCO 6015—2010

1 — auHamomeTtp

PucyHok 4 — 3axsaT unu rpevidep. TunoBas cxema usmepeHns ycunusa saamblkaHua 3axaarta (rpenicepa) (cm. 4.8.5)

4.4 Tpe6oBaHUA K UCNbITAHNUAM

UcnbiTaHus cnegyet NpoBoAUTh Npu paboTe MaluvHbl B COOTBETCTBUN C UHCTPYKLIMSIMU U3rOTOBUTENSA
npuv cobntogeHnn Bcex npasun 6e3onacHoCTuU.

LomkHbl ObITb yCTaHOBMEHbI CTPaxOBOYHLIE Lienu Ans o6ecneveHns orpaHuyeHust No CKOSbXKEHWUIO U
onpok1abiBaHnto. CTpaxoBoYHbIe Lenu A0IPKHbI BbITb HEHATAHYTEIMKW, ANS TOro YTOOLI MalLWMHA MOTa 4OCTMI-
HYTb FPaHUYHOrO NOMOXEHNs N 06ecnevnTb 3aLMTy OT ONPOKUABLIBAHUS.

Onsa uenbiTaHWin MoXeT BbITb UCMOMb30BaH CTeHA, UMUTUPYIOLLUIA KOMNNEKTHYHO MaLLnHY.

Mpu paboTe aBuraTens ¢ MakcMMarbHOM YacTOTOWN BpalleHUs! KofleH4aToro Bana, pekoMeHaoBaHHON
N3roToBUTENEM, NoAKNoYatoT TpebyeMbli rMapoLMnnHAP(bl) U PErMcTPUPYIOT YCUIUE Ha KPOMKE KOBLLIA UM
MCMNOMb3YHOT YCTPOUCTBO, PErMCTPUPYIOLLIEE USMEHEHWE CKOPOCTY AN3ENsl B HArpy304HOM AnanasoHe.

Ona nonyyeHns onTumanbHOro NonoXeHusl, obecrneymBatollero MakcuMarbHOe ycunue, NpoBOAAT
ceputo NpeaBapUTENbHBIX ONbITOB NPU YCTaHOBKE PYKOATA U KOBLUA MO pasHbIMUM yriiamu Apyr K Apyry (T.e. npuy
M3MeHeHU xoda MopLUHA ruapouunuHapa). MNonoxeHne (yron) cTpenbl, PyKOSITU U KOBLUA B ONTUManbHOM
MOMOXeHU PerncTpupyioT.

4.5 Nlumutupyrowme ycnosus

[ns1 KaXxaoro UCnbITaHWsA A0MKHbI ObITb YCTAHOBMNEHbI TMMUTUPYOLLNE YCIOBUS.

B cnyyae OOCTWXEHWA YPOBHA OrpaHWYeHUst No rmapasnvke B MPOTOKOMNE UCMBITaHUA yKasbiBaloT, B
KaKoM rnapaBfinyecKkom KOHTYpe Ui B cucteme Obino NpeBbILLeHO AaBNeHNe HAaCTPOMKN NpeaoxXpaHnTensHo-
ro KnanaHa.

B cny4ae JOCTUXEHUS YPOBHS OrpaHUYEHUs MO ONPOKUALIBAHWUIO UITN CKOMNBXEHUIO YCUMNNA U3MEPSIIOT
nocre Hayana onpokMabIBaHUA 1 Npy cpabaTbiBaHWN (HATSXKEHWUM) CTPaxXoBOYHbIX Lenei. B npoTokone ykasbl-
BaOT YCMOBMS MOSyHEHUS MaKCUMarbHOro yCunus.

4.6 MonoXxeHWUA WapHUpPoOB

Ecnu nmeeTcs BO3MOXHOCTb BapbUpOBaHUS MOMOXEHNI LAPHUPOB CTPerbl, PYKOATU, paboyero opraHa
N TMAPOUMNNHAPOB /MM TENEeCKONUYECKol CTpenbl, TO A0MKHLI BblTh 3aperncTprpoBaHbl OTHOCUTENbHLIE
MONOXEHNA NanbLEB KPENNEHNs CTPENbI, PYKOATU U KOBLUA U/UIK NMOMOXEHWE TenecKonM4eckoin cTpensl npu
NCMbITaHUSAX.

4.7 Aytpurepsbl

[na mawuH, O60py£lOBaHHbIX ayTpurepamu, UCNbIiTaHUA NPOBOAAT C NOAHATLEIMU UK ONYLLUEeHHbIMU ayT-
purepamu B 3aBUCUMOCTN OT yKa3aHI/IIZ N3roToBuUTenNs.

4.8 Mpouenypa usmepeHUa

4.8.1 O6Wwme NnonoxeHus

Kaxpgoe ncnbiTaHue NpoBoAsiT TPU pasa U PErMcTpUpyoT MakcMMarbHoe 3HauyeHue s Kaxgoro onbITa.
B kauecTBe pe3aynbTaTa UCMbITaHUA YkasbiBaoT cpegHeapndmeTM4eckoe ns Tpex 3HaueHui.
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Yeunusa nsmepsioT B COOTBETCTBUM ¢ 06LmMMn TpebGoBaHUAMMU.

[ns KoBLUEN C KPUBOTIMHENHOWM UM OCTPOKOHEUHON (DOPMOIA pexyLLen KPOMKA yCUnua cneagyeT name-
PATb NocepeanHe LWNPUHBI KOBLLA.

N3mepsiemble ycunmsa 4okHbI 6bITb HANpaBneHbl Mo kKacaTenbHOM KAyre NnepemMeLLeHUA KPOMKU KOBLLIA.

Ons kaxgon mawmHel, 060pyaoBaHHON KOBLUIOM «obpaTHas nonaray, KOBLIOM «NpAMas nonarta» unu
Teneckonuyeckum cTpenoseiM 060pyAoBaHNEM, 3aXBaToOM Unu rpericepom, Heob6xoaMMo onpeaenaTb yCunus
Ha paboyeM opraHe.

Tam, rae TpebyoTcsa ycunus, passuBaemble LIUNUHAPaMA KOBLUA U PYKOATU, U3MePAOT dakTudeckue
yCcuUnus, passmMBaemMble KaxabiM U3 rapouunuHapoB NN ABYyMA OQHOBPEMEHHO.

PakTnyeckoe ycunue onpeaensioT U3 pesynbTaToB U3MEPEHUI C y4eTOM U3MEeHeHWA nokasartenewn,
TaK1X Kak Macca pykosiTi, KOoBLLA, rpeidepa, 3BeHbeB, 60NTOB, NPUCOEANHEHHBIX METANNUYECKUX U3AeNni, a
TakKe CUMbl TPEHUS.

4.8.2 Ycunue, pasBuBaemoe ruApoLUnUHApPOM PYKOATH

4.8.2.1 ObopyanoBaHue «obpaTHas nonaTta»

3aech U3MepPSAOT yeuUnue, kKacaternbHoe K yre, KOTOpYHo ONUCBIBAeT KPOMKa KOBLUA OTHOCUTENbHO Lwap-
HUpa pykoaTu. UsmeputenbHoe ycTporcTBO (CM. 4.2.1) AOMKHO BbITb pacnonoXeHo Takum obpasom, 4Tobbl
OHO NO3BOMASIO BOCNPUHUMATL Harpys3Ky, Kak 370 nokasaHo Ha pucyHke 1a).

Mpwn MakcumansHOM YCUMM AaBrieHue B rmapocucTeMe JOIPKHO BbITb MakcumarbHbIM Mpu NosIoXeHNA
rmapouMnnHapa koBLa, obecneynBaroleM MakcuManbHbIA BpalLaloLlmii MOMEHT OTHOCUTENbHO LWapHUpa
PYKOSITW.

4.8.2.2 O6opyaoBaHue «npamas nonara»

MamepstoT ycunue, kacaTenbHoe K Ayre, KOTOPYIO ONMUCbIBaeT KPOMKa KOBLUA OTHOCUTENbLHO LapHupa
pYKosiTU. N3mMepnTenbHoe yCTPOMCTBO AOMKHO ObiTh pacnonoXeHo TakuM 0bpasom, UTobbl OHO MO3BONSNIO
BOCMPUHMMATbL HarpysKky, kak aTo nokasaHo Ha pucyHke 1b).

Kpomka KoBLUa AOMKHa ABMraThCsl O HanpasneHuto oT 6a30Boi MalLMHbI [cM. pucyHok 1 b)].

MonoxeHwe KoBLIA NPW MakcUMaibHOM YCUITUW IOSPKHO COOTBETCTBOBATbL MUHUMAlIbHOMY PacCTOSIHUIO
MEXAY KPOMKOW KOBLUA U LIAPHNPOM PYKOSITU.

Hwv ogHa 13 YyacTel KoBLUA He JOSKHA BbIXOAUTb 3@ HapyKHbIe Npeaerbl Ay, KOTOPYH ONUCbIBaeT KpOM-
Ka KOBLU@ OTHOCUTENbHO LUapHUpa pyKoATH.

Mpun MakcumanbHOM yCuUnumn AaBneHune B ruapocnucTeme AoMKHO BblTb MakCUManbHbBIM, @ KOBLU JOSDKEH
HaxoauTbCsl B MONOXeHUU, obecneynsatoLieM MakCUMarnbHbIA BPaLlaoLWmMin MOMEHT OTHOCUTESTbHO LapHupa
PYKOSTN.

4.8.3 Ycunue, pasBuBaemoe ruapouunuHapom KoBLua

4.8.3.1 KoBw «obpaTHas nonata» 1 cTpenosoe 06opyaoBaHue akckasaTopa (CTperna v pyKosiTb)

Onsa koBlwa «obpaTHas nonaTta» U3MepsoT ycunue, kacaTenbHoe K ayre, KOTOpYo ONUCHIBAeT KpoMKa
KOBLUA OTHOCUTENBHO LWapHMpa koBLua. MamepuTenbHoe yCTPONCTBO A0MKHO BbITb pacnonoxeHo Takum obpa-
30M, 4TO6bI OHO NO3BOSISANIO BOCNPUHUMATL HArpyaKy, Kak aTo NokasaHo Ha pUCyHKe 2a) U Ha PUCYHKe 3.

MonoxeHne KOBLLA ACMKHC COOTBETCTBOBATE MAKCUManbHOMY YCUMUIO, CO34aBaeMoMy Ha HEM rMapo-
LUnMHAPOM koBLa. HWU ogHa M3 yacTel koBLUa He A0SPKHA BbIXOAUTL 3@ HapyXKHble npeaerbl Ayri, KOToOpyo
onucbIBaeT KPOMKa KOBLUIA OTHOCUTENbHO LapHMpa KoBLUa.

Mpun MakcMmanbHOM 3HAYEHMN YyCUnus, co3aaBaeMoro rmapounIMHApoM KoBLUa, faBreHue B rnapocuc-
Teme A0MKHO BbITb MakcUManbHbIM, a KOBLL ICIKEH HAaXOAUTLCA B TAKOM NONOXEHUN, NPU KOTOpoM obecnevu-
BaEeTCA MakCUMarbHbI BpallaroWwnii MOMEHT OTHOCUTENBHO LapHUpa KoBLUA.

NamepuTenbHoe YCTPOMCTBO U CTpenoBoe 0b6opyaoBaHMe SKckaBaTopa AOMKHbBI HAX0AUTLCA B MUHK-
ManbHO BbIABMHYTOM COCTOSIHWM, B Mpeaenax BO3MOXHOro. Ecnu nmeetcs BO3MOXHOCTb FOPU3OHTaNbHOM
YCTaHOBKM PYKOSITU, TO U3MEPUTENBHOE YCTPONCTBO MOXKET ObITb pacnonoXeHo NpsAMONIMHEHO.

4.8.3.2 ObopyaosaHue «npamas nonatan»

NamepsitoT ycunue, kacatenbHoe K ayre, KOTOPYo OfnuckiBaeT KPOMKa KOBLLIA OTHOCUTENBHO LWapHUpa
koBwa. MlamepuTensHoe YCTPOMUCTBO A0MMKHO ObITh pACMoSIOKeHO TakuMm 06paszom, YHToBbI OHO NO3BONASO BOC-
MPUHUMATb HarpysKy, Kak 3T0 MokasaHo Ha pUcyHke 2 b).

Mpw MakcMmansHOM 3HaYeHMN YyCUnus, co3aaBaeMoro rmapounMHapoOM KoBLUa, AaBneHue B r’mapocuc-
TeMe A0MKHO BbITb MakcUMarnbHbIM, @ KOBLL A0KEeH HAaXOAUTHCA B TAKOM NMOMOXKEHUN, NpU KOTOpOoM obecneuu-
BaeTcsA MakcMMarbHbIi BpallaroLLniA MOMEHT OTHOCUTENbHO LUapHUpa KoBLa.

4.8.4 Ycunue, pa3BuBaemMoe rugpoLunMHapoM Teneckonmyeckom cTpensol

Yeunue criegyeT UsMepATb NapannenbHO NIMHUU BTArMBaHWUA CTpenbl. N3meputenbHoe yCTpOI7ICTBO aon-
)KHO ObITb pacnonoXxeHo Takmm 06paso|v|, YTO6LI OHO NO3BONANIO BOCMPUHUMATb HarpysKy.
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Kpomka koBLua AofmkHa ABUraTeCs Mo HanpasneHuto k 6a3oBoii MalunMHe.

MonoxeHne KoBLWa AOMKHO BbITb TaKUM, YTOGBI MMHUA AEUCTBUS yCUnus Obina napansernbHa MMHAK BTSI-
rMBaHWUS TeNecKonMYeCckom cTpensl.

Mpwn makcumanbHOM 3HaueHUn ycunusa Ha pabodyem opraHe AaBneHue B ruapocucTemMe AoKHO BbiTbh
MaKkcumarbHbIM (CM. PUCYHOK 3).

4.8.5 Ycunue 3aMblikaHus 3axBarta (rpeidepa)

YCTpOMUCTBO U3MEPEHUA YCUNUA AOIDKHO ObITb YCTAHOBIEHO MEXAY PEXYLLMMUN KPOMKAMM UMW KNbIKaMuy
3axsara unu rpendpepa, KOTopble A0MKHBI HAXOAUTLCS B NONOXeHUN, obecneumBatollleM MakcUManbHoe ycu-
nue, KOTopoe cosgaeTcs rMapoUMNUHApamMy 3axsara unm apyrumm cpeactsamu.

PaccTtosHue Mexay pexxyLMMy KpoMKam1 A0IDKHO ObITb 3aperncTpupoBaHo (CM. pucyHok4). Ansa ymeHb-
LLIEHWS MOrpeLLHOCTK, YCTPONCTBO NsMepeHust yeunus (cM. 4.2.1) 4omkHo 6biTb HebonbLoro pasmepa n obec-
neyvnsaTb U3MepeHune KacaTenNbHON Harpysku Ha PeXyYLLIMX KPOMKAX UM Ha 3yBbax.

MaxkcumanbHoe ycunue 3ambikaHus Ha 3axBaTe unu rpeiidpepe obecneumBaeTca NpyU MakcMManbLHOM
AasneHnn B rmapocucTemMe 1 npu MakcumarnbHOM 3aKpbITUM 3axBaTa unu rpendepa.

HanpaeneHue cun 3amblkaHus cneayeT onpeaensitb kKacaTeNbHOW Kk ayre, KOTOPYIO ONUCHIBAOT pexyLune
KpOoMKM nnu 3ybbs rpeiicbepa unu 3axeara.

4.9 lMpoTokon UcnbITaHUN

B npoTokone AomkHbI 6bITh YKasaHbl:
) MawwuHa:
) Twmn,
) Mozens,
) U3roTOBUTEND,
) pabouas macca no pe3ynbtaTtam UCTIbITAHWA,
) pabovee gaBneHue B ruapocucTeMe Ui MakcumarbHoe AaBieHUe HAacTPOMKN NPeaoXpaHNTe NbHbIX
KnanaHos, kla;

b) Tun xonosoro ycTponcTBa (ryCeHU4HON Unu KoNMecHoM MawnHbl B cooTBeTcTBUM ¢ UCO 6746-1):

1) ryceHuyHas MalumHa

i) TMn Gawmaka ryceHuubl,

ii) MakcumanbHas wupuHa (o ryceHuuam) Wy, m,

i) kones ryceHu4Horo xoaa W, m,

iv) WwupuHa bawmaka ryceHuubl Wy, m,

v) 6a3zaryceHU4HOro xoaa (paccrosiHue Mexay BepTukanbHbIMU 0CEBbIMU TMHUSIMU NepeaHUX U 338HUX
HanpaBnAOLNX UMW BEAYLLIUX 3Be304eK) Lo, M;

2) konecHas MmalunHa

i) konesa Wj, m (ykasaTb Koneto nepeH1X 1 3aHWX Konec, eCii OHW OTNIYaloTCA Apyr oT Apyra),

i) konecHas 6asalg,m,

iii) pasMep WWHBI (LLKNH),

iv) AaeneHwue B wuHe, kMa,

v) 6annact (ecnu npegycMOTPEH), Kr;

¢) pabouee o6opynosaHue (B cootTBeTcTBUM ¢ UICO 7135):

1) AnuHa cTpensb! (U NONOXEHWS LIAPHUPOB UIN NO3MLMIA Teneckona), m;

2) AnuHa pyKkosiTu (NpyY UMEIOLLIMXCS NMOSNOXKEHUSX NarbLEeB UITM TENECKOMUYECKOro yCTPOMUCTBA), M,

3) TunkoBLua, HOMUHaNbHasA BMecTUMOocTh (B cooTBeTcTBUM c UICO 7451 unnNCO 7546) neromacca, K,

4) pononHutenbHoe obopyaoBaHuWe (yKasaTb) M ero Macca, K,

5) npoTusoBec, K,

6) ayTpurepbl — LIMPUHA NO LeHTPaM MIWT BLIABUHYTHIX ayTpurepos Wy, m.

Yeunua Ha paboumx opraHax 4omkHbl ObITb 3aHeceHbl B Tabnuuy 1. B konoHke « niumMutupyowni chaktop»
U3roTOBUTENb AOMDKEH yKasaTb cpeAcTBa 6OKMPOBKA, CTPaxoBOYHbIE LLenu 1 apyrue yctpoiictea, obecneuu-
BaloLMe OrpaHUYeHNE ABKEHUA MaLLMHbI BO BPEMS UCTIBITAHWUA.
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Tabnwnuya 1—Pe3ynbraThl ucnbiTaHuii. MakcumarnbHble (hakTnyeckne) ycunmsa Ha paboumx opraHax u ycunusi
3aMblKaHUsI

MonoxeHune o
TNumutupyrownn
MakcvmaneHoe pa3suBaemoe ycunue nanbLes Kpennedus Yeunue F, H takrop
W O5TMHA PYKOATU, M
«ObpaTtHast nonata» | rMapOLMIIMHAPOM PYKOATU
MapouUnIIMHOPOM KoBLIA
«[psimasi nonara» MAapoUNITMHOPOM PYKOATU
rMapoUnIIMHaPOM KOBLUA
MakcumarnbHoe ycunue 3amblkaHus 3axeara (rperdepa) PaccTosiHne mexagy 3yObaMu/pexyLumMm KpomMmkamm

5 PacueTHble MeTOAbI

5.1 OOwwue nonoxeHns

Ycunue Ha paboumnx opraHax v ycunuve saMblkaHusa saxsata/rpelidepa cnefyeTt pacCcyuTblBaTh, UCKIHO-
Yyasi Maccy BCeX KOMMOHEHTOB U 3dhhekT TPeHMs.

5.2 HomuHanbHble ycunua Ha pabounx opraHax

5.2.1 Ycunue, pazBuBaemoe rmgpoLuuiMHApPoOM PYKOATU

PaccuutbiBatoT ycunue, passnsaeMoe ruapouunMHapoM pykosiTU, kKacaTenbHoe K Ayre paguyca A, kak
nokasaHo Ha pucyHke 5a) aAnst o06opyaoBaHUs C KOBLLOM «obpaTHas fonaTay, 1 Kak MoKasaHo Ha pucyHke 5b)
anst obopyaoBaHua «npsMas nonartay.

5.2.2 Ycunue, pazBuBaeMoe rugpoLuunMHapom KoBLla

PaccuutbiBatoT ycunue, passmMBaemoe ruapounnnHapoM KoBLUA, kacaTenbHoe K gyre paguyca B, kak
nokasaHo Ha pucyHke 6 a), b) n c) ansa obopyaoBaHust ¢ KOBLIOM «obpaTHas nonartay», «npsiMas fonaTta» u
TENeckonMYecKoro cTpernioBoro 060pyaoBaHnst COOTBETCTBEHHO.

5.2.3 Ycunue, pasBuBaemMoe ruapoLunMHAPOM TeNnecKonuyeckoun cTpensl

PaccunTbiBatoT ycunuve Ha pabodeM opraHe ¢ Teneckonuyeckum cTpenoBbiM 060pyaoBaHUeM NP BTATU-
BaHWM CTPenbl, KOTOPOE NaparnnensHo NMHUK AEACTBKS, Kak NoKasaHo Ha pucyHke 3.
5.2.4 Ycunue 3aMblkaHusA 3axBarta (rpendepa)

PaccuuTbiBaloT ycunue samblkaHns 3axearta (rpevidepa), KoTopoe co3faeTcsl ’MapoLUvHAPOM 3ambl-
KaHWa UM Opyrummn cpeicTsamm U KOTOpoe AIBMAETCA KacaTeNbHbIM K Ayre paguyca C, kak nokasaHo Ha
pucyHke 7.
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b) O6opyaoBaHue «npsimas nonarax»

A — paguyc ycunus Ha pykosTu, F — ycunue, 7 — LuapHup pykoaTu

PucyHok 5 — PacueT ycunus, passmpaemoro rupoLnnmHapom pykositi (cm. 5.2.1)
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b) O6opyaoBaHue «npsimasi nonara»

PucyHok 8 — PacueT ycunusi, pasgrBaemoro rapouunnuHapom koeLwa (cm. 5.2.2) (nuct 1)

11
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¢) Teneckonn4yeckoe cTpenoBoe obopyaoBaHue
B — paguyc ycunus Ha koBLue, F— ycunue, T — LuapHup KoBLLa

PucyHok 6 — (nncT 2)

C — paguyc ycunus Ha 3axsarTe (rpendepe), F — ycunue 3ambikaHus

PucyHok 7 — Pabounii opraH 3axeart (rperdpep). PacyeT yemnums 3amblkanust (cm. 5.2.4)

12
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6 KoppekTupoBka pesynbTaToB onpeneneHUs yCUnui Ha pabounx opraHax

3HayYeHNsa yCUnuin Ha paboumx opraHax U YCUnuin 3amblkaHusi, NoryvyeHHble pacyeTHbIM nyTem, MoryT
BbITb ONY6nMKOBaHbI, HO NMpeaBapuTenbHO AOMKHA BbiTh NpoBeAeHa UX Koppensauns (KOpPekTMpoBKa) ¢
pesynbTaTamu HaTyPHOTO 3KCMEPUMEHTA.

[loCcTOBEPHOCTL peaynbTaToB, NoMy4YeHHbIX pacHeTHbIM NyTeM, OTHOCUTENbHO pPesynbTaToB HaTypPHOro
aKcrnepumeHTa MoxeT BbITb He 6onee 95 %. Ecnin nsrotToBuTens Nonb3oBarncsa matepunanaMu pacyeTa, oH Aon-
KEH 3a8BUTb 06 3TOM.

M3rotoBuTeb OMKEH TOYHO ONpeaennTb MOMOXEHNe PYKOATU 1 KOBLUA, KOrAa OH YKasblBaeT 3HauYeHne
ycunuii Ha paboyux opraHax, Takum 06pasom, YTo6bl KaKAOMY YCUIUK COOTBETCTBOBASIO MOMOXEHWe KoBLUa
/NN pyKoaTU.

[na mawmnH, Ha KOTOPbIX UCMOSb3YOT 06opyaoBaHWe «npsamasn Ui obpaTHas nonaTtay, 4oSKHa BbiTb
nogrotosneHa nHdopmaumsa o6 M3roToBUTENE KOBLUA.

13
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Mpunoxenne JA
(cnpaBo4Hoe)

CBefleHUs1 0 COOTBETCTBUM CChITOYHbIX MeXAYHAPOAHbIX CTaHAAPTOB CChINOYHbIM HaLUMOHANBHBLIM
ctaHgapTam Poccuinckon Pepepauun u AeACTBYIOLUM B 3TOM KayecTBe MeXrocyaapCcTBeHHbIM
cTaHAapTam

Ta6nwuua OAA1

06 c O6o3HaveHne n HauMmeHoBaHWe MeXrocylapCcTBEHHOrO cTaHaapTa,
O3HAUEHNE CCLIOUHOTO TeneH AelCTBYIOLLEro B KAYeCTBE COOTBETCTBYIOLLETO
MeXayHapoaHoro ctaHgapTa COOTBETCTBUSA L
HauuoHaneHoro ctaHgapta Poccuiickoin Penepaunn

MNCO 6016:1998 — *

MCO 6165:2006 IDT FOCT P NCO 6165—2010 «MawwuHb! 3emnepoviHbie. Knaccudm-
Kauusi. TepMUHbI 1 onpegeneHnsi»

MNCO 6746-1:2003 — *

MNCO 7135:1993 — *

NCO 7451:1997 — *

NCO 7546:1983 MOD FOCT 29290—92 (MCO 7546—83) «MawwuHbl 3eMreponHblie.
KoBLUM NOrpy34MKOB U NMOrPy30UHbIE KOBLUM 3KCKaBaTopoB. PacuyeT
BMECTUMOCTNY»

NCO 9248:1992 — *

* COOTBETCTBYIOLMI HALMOHASBHBIM CTaHZAPT OTcyTCcTBYET. [l0 €ro yTBepXAeHnsi pEKOMeHAYeTCs NCIONb30BaTb
nepeeod Ha PYCCKUil A3bIK 4aHHOrO MeXayHapoaHoro ctaHgapta. MepeBog AaHHOro MexayHapoAHOro CTaHAapTa Ha-
xoauTtcsi B GegepanbHOM MHOPMALMOHHOM (HOHAE TEXHUHECKUX PErNamMeHTOB U CTaH4apTOB.

MpwuMeyaHue— B HacToAwel Tabnuue ncnonb3oBaHb! crnegylowme ycnoeHble 0603Ha4YeHns CTeneHn cooT-
BETCTBUS CTAaHAAPTOB:
- IDT — npgeHTu4HbIE CTaHAAPTHI;
- MOD — moandvumpoBaHHble CTaHgapThI.

14
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YK 621.869.4-788:629.614:006.354 OKC 53.100 45 OKT148 1100
48 3570

KnioueBble croBa: MalivHbl 3eMIEepOHbIe, MAPaBMMYECcKUl SKCKaBaTop, 3KCKaBaTOP-MOrpysynk, KoBLu,
pYKosITb, TeNneckonuyeckoe oBGopyaoBaHune, ycunue Ha pabodem opraqe
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