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BBepneHune

MHorune uccnegosatenu npeanaratoT NPUMEHATb KOUBbIE pUCKa MONyYeHns Tpasm Npu Moaenposa-
HWW onNacHBIX CUTyaLMiA, OCHOBLIBasICb Ha ony6MKoBaHHbLIX AaHHbLIX BrioMexaHuku. MpuBedeHHbIe B HACTOA-
Wwem craHgapTe KpuBble pucka MOryT ObiTb UCMOMNb30BaHbl PeryvpylolmMi opraHami, a Tak xe
N3roTOBUTENAMWU aBTOTPAHCMOPTHBIX CPEACTB A4Sl onpeaeneHns YpoBHEN 3almnTbl Naccaxupa Ha OCHOBE
npuemMnemMoro pucka nonyyeHus Tpasm npu No6OBOM CTOMKHOBEHWUW. B HacTosiem ctaHaapTe He ycTaHoB-
NeHbl TOYHbIE rpaHuLbl 3HauYeHuIn NoaobHoro pucka, Tak kak onpegerneHue YpoBHenW pucka BXOAUT B KOMIe-
TEHLMIO perynmpyoLwnx opraHos.

MpuMeHsieMblll B HAcTosAILWLEM cTaHAapTe MeXAyHapoaHbIA JOKYMeHT pa3paboTaH TeXHUYEeCKUM KOMU-
TetoM UCO/TC 22 «[JopoXHbIA TPAHCNOPT».
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HAUMWOHANBbHBLIA CTAHOAPT POCCUUCKOWU OGEREPALUMU

MPAKTUYECKUE ACMNEKTbl MEHEO)XXMEHTA PUCKA

KpI/IBail pUCKa nony4vyeHUA TpaBMbl ANA OUeHKN 3allUuLlLeHHOCTU naccaxupa
npu Nno60BOM CTONKHOBEHUU

Practical aspects of management of risk. Injury risk curves for evaluation of occupant protection in frontal impact

DaTta BBegeHnss — 2013—12—01

1 O6nacTb NpMMeHeHus

B HacTosiemM cTaHgapTe NpeAcTaBneHbl KpUBble pyUcka MoslyyeHUst TpaBMbl, KOTOpblE MOTYT BbiThb
NCMONb30BaHbI A5t OLEHKW pyUcka TpaBMbl, Kak 3fieMeHTa OLeHKW 3aLllMILEHHOCTU naccaxupa npu no6osom
CTOMKHOBEHWN. MamepeHns Bbinm BbINONHEHB! NPYU MOAennpoBaHum No60BOro CTONMKHOBEHWUA NpU Kpall-Tec-
te!) ¢ NpUMeHeHeM MaHeKeHOoB, BOCNPOU3BOASALLMX BO3ASACTBAE HA YEeNoBeKa ¢ NpuemMneMbiM ypoBHEM
Buonorunyeckoi TouHocTn, cooTBeTcTBytoweln ISO/TR 12349-1 n ISO/TR 12349-2, ncnonb3yemMsbix B npoue-
Aypax MoAenMposaHusl NoBGOBbLIX CTOKHOBEHWIA.

2 HopmaTuBHbIe CCbISNIKK

B HacToswem cTaHgapTe Ucrnonb30BaHbl HOPMAaTUBHBIE CCbINKW Ha cneayowme oOKyMEeHTb:

ISO/TR 12349-1 TpaHcnopT AOPOXHBIA. MaHeKkeHbl AN UCNbITaHUA CUCTEMBI peMHel 6e30NacHOCTH.
Yactb 1. MaHekeHbl B3pocnoro yenoseka (ISO/TR 12349-1, Road vehicles — Dummies for restraint system
testing — Part 1: Adult dummies)

ISO/TR 12349-2 TpaHcnopT AOpOXHbIA. MaHekeHbl 4NA UCTbITaHUS CUCTEMbI peMHel 6e30NacHOCTY.
Yactb 2. MaHekeHbl peberka (ISO/TR 12439-2, Road vehicles — Dummies for restraint system
testing — Part 2: Child dummies)

3 KpuBble pycKa nonyyeHUs TpaBMbl

3.1 O6wue nonoxeHnsa

Bce kpuBble pycka NonyYyeHus TpaBMbl, NPpUBEAEHHbIE B NMPUIoXKeHUM A, NokasaHbl B Buae rpacukos Ha
HopMarnbHON BeposATHOCTHOM Bymare. Ha rpacuke npuseaeHbl cpeaHee 3HadeHne (0603HauYeHHOe LITPUXOM
Hagd napaMeTpoM) U cTaHdapTHOE OTKIOHeHWe ANA Kaxaoi KpUBO pucka.

3.2 KpuBas pucka nony4yeHus TpaBMbl ronoBbl

B npunoxeHun A npuBeaeHsbl TP KPUBLIE PUCKa NOSyYEHUS YeTOBEKOM TpaBMbl rofoBbl Npu No6osom
CTONKHOBEHUN TpaHcrnopTHoro cpeactsa. O60CHOBaHME NPUMEHeHMs 3TUX KpUBLIX NpuBeaeHo B [1], [2] n [3].
KpuBkle puicka nepenoma ocHoBaHMs Yepena, kak doyHkuum koutepua HIC2) npu anutensHocT yaapa 15 mc3)
N MaKCUMaIibHOrO YCKOPEHUS LieHTpa TSKeCTU rofoBbl, NpYBeAeHbl COOTBETCTBEHHO Ha pUCYHKax A.1 n A.2.

1) kpal-TecT — ucnbiTaHne Ha yaap Npu NOGOBOM CTONKHOBEHUM aBTOMOBUNS.

2) HIC — aT0 Head Injury Criteria, KpuTepuii TSXXECTI NOBPEXaeHWi roNoBbI, XapaKTepuayoLLui TPaBMOONAaCHOCTb
aBTOMOOWNSA ANnsi ronoBel Bogutensi u naccaxupa. HIC — a1o makcumarnbeHbIi MHTErpan sameaneHusi Ha onacHoM y4yacT-
Ke, B3ATbIV Ha oTpe3ke He Gonee 36 mc.

3) AnutensHocTs yaapa.

U3paHne opmumansHoe
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KpuBasi pucka nonydeHust YepenHo-Moaroson TpaeMel Ans AlS1) > 4, kak dyHkuma HIC npu annTensHocTM
yaapa 15 Mc npusegeHa Ha pucyHke A.3.

3.3 KpuBas pucka noBpexaeHus weun

B npunoxeHun A npuseaeHbl TP HOpManM3oBaHHbIE KPUBbIE pUcKa MoBpexaeHus weu ansa AlS > 3,
NoCTPOEHHbIE Ha OCHOBE N3MepeHUI NokasaTenst COCTOSIHNS 3aTbINIOYHBIX MbILLENKOB LWeWHOro cyctasa npu
HaTsHKeHUN UMW HanpskeHU MblLL, Weun Ha maHekeHax cemencts CRABI 1 Hybrid 111, 3Tn kpusble nonyye-
Hbl Ha OCHOBE AaHHbIX, NpuBeaeHHbIX B [4], [5], U NokasbiBalOT N3MEHYNBOCTL paspyLualoLlero HanpshkeHust
weu, kak pyHkumio BospacTa Bogntend [5]. Ha pucyHkax A.4, A.5 1 A.6 npuBedeHbl KpUBbIE pUCKa AN Makcu-
MarbHOro (MMKOBOro) HOPMUPOBAHHOMO HANPSXKEHUS e, MakCUManbHOro HOPMUPOBAHHOrO MOMEHTa CUSbI
HaTsKeHUS Wen 1 KOMBUHUPOBaHHOIC NokasaTens MakCUuManbHbIX HaNpPsKeHUs U MOMEHTa CUTbl HaTSKeHUs!
weun. HopMunpoBaHHble 3Ha4YeHUS AN MaHeKeHOB pasfnnyHbIX pasMepoB NpuBedeHbl B ONUCaHUAX rpadukoB
M COOTBETCTBYHOT PUCKY NoBpexaeHus wen 3 %, 5 % n 2 % ana AlS >3 npy MUHMMaNbHOM NacCUBHOM Hanps-
XEHUN MbIWL. 3T HOPMUPOBaHHbIE 3HaYeHUst SIBNATCS npederibHbIMA 3HayYeHUsIMU AN UCTbITaHWUi
BO3AYLUHBIX NoAYLUeK 6e30NacHOCTU, METOAbI KOTOPbIX yCTaHOoBMNEHbI B [20].

Kpueble Tawke MoryT 6blTb UCMOMb30BaHbI A1 OLLEHKU pUcka NOBPeXAeHUA Npyu pasnuyHOM YypOBHE
npeanofniaraemMoro HaTskeHUst MblLiL. s 3Toro NpUMeHSsIIoT cneayoLLyto npoLeaypy oLeHKu:

a) onpedensitoT MakCUMarbHOe 3HavYeHUe Kaxxaon HOpMMPOBaHHON (PyHKLIMM Ha OCHOBE AaHHbIX UCbI-
TaHWiA;

b) BLIMMCNAIOT HA OCHOBE 3TUX 3HAYEHUIA 3HAYEHUA NpeanonaraeMoin Harpyskyu Ha MblLLbI:

1) HopMUpoBaHHOe HanpsxeHune wewn F/Fq

F3 | F3 Jax F3

2) HOPMUPOBaHHBLIN MOMEHT CUMbl HaTshkeHNs Wwen Mg/Mg
Me _ {Me} _m {Mm}
Ms Ms Jnax Ms
3) KOMBUHMPOBAHHBIN NOKasaTeNb HOPMUPOBAHHBIX HAMNPSHKEHUS 1 MOMEHTA CUTbI HATSXKeHUS wen Nrg
=M A Au
NTE—{M_JrF_ "R )
5 2 lnax 2
rae Fy, My — makcumarbHble HanpskeHne U MOMEHT CUMbl HAaTShKeHUs Len BCeACcTBUe NpeaBapuTesibHoro
HanpsHKeHUA MbILLLL LLEew;
m — npeanonaraemMelil KO3@ULMEHT MaKCUMasbHOro MacCUMBHOTO HaMPSKEHWUsS MBbILLL, Wen 13

uHTtepsana 0 <m<1.
3TN pasHOCTN UCMONbL3YIOT AN OLEHKU pyUcka NOBpeXAeHWA No KPUBbLIM, NPUBEAEHHbIM Ha PUCYHKaxX
A4, A5nAG.
MeToa oLeHKN MakCUManbHbIX 3HAYEHNA HanNpPsXXeHUs1 1 MOMEHTa CUITbl HATSDKEHUS NPU pasHOM YPOB-
He nNpeaBapuUTENbHOro HATSKEHWUS MbILLLL LLen A58 pasfNYHbIX pa3MepoB MaHEKeHOB, Ha OCHOBE AaHHbIX CTa-

1} AIS (abbreviated injury scale) — B cooTBETCTBUM C COKpPaLLEHHOI LLKAMOW MoKasaTenb TSHKECTU NOBPEXAEHWI B
6annax paspaboTtaH Accouvaunel passuTrs aBToMobunbHoM MeamumHbl (Association for the Advancement of Automotive
Medicine (AAAM)).

3HadeHue AIS TsaxecTb NOBPEXaeHUI

HEeT NOBPEeXaeHUN

He3HauvnTernbHas

yMepeHHas (CpegHen TsKecTu)

cepbesHas (Bbi3blBaeT onaceHus)

THXenas

yrpoxatouias (Kputuieckas)

MakcumarnbHas (cMepTenbHas)

O o |; |~ (W IN |~ O

HEBO3MOXXHO YCTaHOBUTH TskecTb nospexaeHusi (NFS)
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TUCTUYECKNX UCTIbITAaHWUIA, NpuBeaeH B [5]. CooTBeTCTBYIOLWME 3HAYEHNA HAaNPSXeHNA U MOMeHTa HaTsbkeHust
npuseaeHbl B Tabnuue A.1. [laHHble UCMbITaHWI Ha MaHekeHax MnageHues CRABI oTCcyTCTBYIOT, NOCKONbKY
MrageHel He MOXeT 3HaTb 06 yrpose CTONKHOBEHUA.

3.4 KpuBasa pucka noBpexaeHuUsi rpyaHON KNeTKU

3.4.1 O6uwue nonoxeHun

CywecTBYIOT ABa TUMa Harpyskd Ha rpyaHylo KneTky, Anst KoTopbiX 6blnM NOCTPOeHbl KpuBble pucka
noBpeXaeHun:

a) Harpyska, Bbl3BaHHasi UCMONIb30BaHUEM peMHeln 6e30NacHOCTN NPU HanuyumM UM oTCyTCTBUN BO3-
AyWHbIX nogywek 6e3onacHocTy;

b) pacnpeaeneHHas Harpyska Ha rpyaHyto KneTky Npy HanMuum BO3AYLLHbIX Noayluek 6e30nacHocTn U
OTCYTCTBUM peMHel 6e30MacHOCTU.

3.4.2 Harpyska, BbI3BaHHas MCNONb30BaHUEM peMHell GesonacHoCcTH

B cooTBeTCTBUM C [6] cyLLecTBYeT Koppensuus Mexay pesynbtatamun HabnogeHuii peanbHbIX aBapui,
B KOTOPbIX NMPOUCXOAWITO TPaBMUPOBaHNE IPYOHON KIeTKW fioaen, Npu NCnonb3oBaHUN TPEXTOYEYHbLIX peM-
Hel 6e30nacHOCTU, U 3HAYEHUSIMA AaBneHUs! Ha rPYAHYI0 KNEeTKY, NONYyYeHHBIMU NMPU UCTILITAaHUAX Ha MaHeKe-
Hax Tuna Hybrid lll, npyM ucnonb3oBaHUM orpaHUYUTENbHBLIX pemMHel BesonacHoCTU NpyU MoAenMpoBaHUA
aBapuiHbIX cUTyauuid. OTU AaHHble UCTIONb30BaHbI 451A NOCTPOEHUS KPUBOW puUcCKa NOBPEXAEHUs1 rpyaHON
KneTK1 BcneacTeune aaBneHusa pemHs besonacHoctu gns AlS >3, npuseaeHHOM Ha pucyHke A.7, kak (pyHKUMK
aedopmaLimm rpygHomn knetkn maHekeHa Hybrid 111, [laHHyto KpuBYO puUcKa MOXHO UCMOMb30BaTh B CUTYaLU-
AIX, KOrga TynNoBULLE YenoBeKa orpaHUieHo nineveBbiM NoAcoM 6e30nacHoCTU, Aaxe ecnn oblas cuctemMa
6e30nacHOCTU BKMOYaeT BO3AYLLHYIO noayliky 6esonacHocTU. Heobxoaumo yuuTbiBaTb, YTO pe3ynbTaThbl
Habno4eHNA peanbHbIX aBapuid He 6biMM HOPMUPOBaHLI MO pasMepam Naen, 1 NO3TOMY NpPU NPUMEHEHUN
KPVBOW OLleHKa pucka nospexaeHus anst 50-oi NpoLeHTUNN B3POCAbIX MY>XYUH NPU HU3KOM YPOBHE puUcka
SIBNSAETCH 3aBblLLIEHHON.

B [7] npuBeaeHbl pesynbTaThl UCCiefoBaHUs KOppensiuMn pesynbTaTtoB HabnoaeHWi peanbHbIX aBa-
PUIA, B KOTOPBIX MPOUCXOANIIO TPABMUPOBaHWNE TPYAHON KITETKU NoAen, orpaHUYeHHbIX TPeXToYeYHbIMU peM-
HAMM 6e30MacHOCTM W Harpyskamu OrpaHuuUTenbHbIX pemHelt 6e3onacHoOCTW, TOMOBHbLIX MNoAyLiek
6e30nacHOCTU 1 0ObIYHBIX peMmHen 6e3onacHocTu. Ha pucyHke A.8 npeacTasneHa Kpusasi pucka nospexae-
HUS rpyaHol kneTkn Ans AlS >3, kak dpyHKUMA MakCUManbHOro AasneHus peMHs 6esonacHocTu. [ins npume-
HEeHWA OAaHHOW KPUBOW HEOOXOAUMBIM YCIIOBMEM SABNAETCA COBNadeHNe reomeTpumn peMHs 6esonacHocTn ¢
reomeTpuer peMHel 6e30nacHOCTU, UCNOMb3yeMbIX NPU MOAENbHBIX UCTIBITAHUSAX.

3.4.3 PacnpepgeneHHasn Harpyska

Ha pucyHke A.9 npvBeaeHa KpuBasa prcka NOBPEXAESHUA rPyAHON KNeTKW OT pacrnpedernieHHoro gasre-
HUA Ha rpyaHyo kKneTky ansa AIS >3. HopMupoBaHHble 3HaveHUs, CooTBETCTBYIoWME 5 %-0My puUcky, npuse-
AeHbl B oncaHnm KpUBoW pyucka. Ha rpaduke He nokasaHbl KpUBbIE pUcKa NoBpeXAeHWUA rPYAHON KIeTK ANs
AlS >3 ans geteir. 3To cBSA3AHO C TEM, UTO HU3KUI Npeaen ynpyroctu npu usrube pebep peberka nossonser
eMy BblAepXuBaTb 6onbluve agecdopMauum rpyaHon knetkn 6e3 nepenoma pebep, asnsatoLerocs npeobnana-
oMM BMOOM MOBPEXAEHNS TpYAHOM KNeTkn npu yaape BcneacTeue no6osoro cronkHoBeHus. Mospexae-
HUIO TpyaHon kneTkn cootBeTcTBYeT AIS = 3. Ha pucyHke A.10 npusegeHa Kpusasi pucka MoBpexaeHus
rpyaHou kneTku, onucaHHas B [4], ans AlIS >4 npu pacnpeaeneHHoON Harpy3ske Ha rpyaHyto KneTky, Hanpumep,
npu npuMeHeHun nogywek 6esonacHocTn. Kpusas pucka npuseaeHa kak pyHKUMA HOpMUpoBaHHoW Aedop-
Mauun rpyaHon kneTki. HopMupoBaHHbIe 3HaYeHUsA, cooTBeTCTBYOWNE 5 %-0My pUCKY, ANA PasfUYHbIX
TUMOB MaHeKeHOB NpuBeAeHbl Ha pucyHke A.10.

Kpusas pucka TpaBMupoBaHusa cepgua u/vnu nerknux ana AlS >4, kak yHKUUA MakCUManbHON UHTEH-
CUBHOCTM CXXaTus IpyAHON KNeTKM, onucaHHas B [4], npuseaeHa Ha pucyHke A.11. Takasa kpuBas MoXeT bbiTb
npuMeHeHa K MaHeKeHaMm BCeX pa3MepoB, Tak Kak BHYTPEHHWUIN YPOBEHb HanpshKeHUs opraHa 3aBUCUT TOMbKO
OT NHTEHCUBHOCTU CXaTusl TPYAHOM KINEeTKW, a He OT pasMepoB YeroBeka.

B cooTtBeTCcTBUM C [8] TPaBMa cepaLa W/unu nerkoro YenoBeka MoxeT BbiTb NoryyYeHa Kak npousseae-
HUe NnokasaTenen UHTEHCUBHOCTU CXaTusi U HOPMUPOBaHHOW AehopMaLMU IPYOHON KIETKU: KpUTEepun cxa-
™A V*C. Ha pucyHke A.12 npuBeaeHa Kpusasi pucka TpaBMUpoBaHUA cepaua u/unu nerkux ans AlS >4, kak
dbyHKuMa kpuTepua cxaTtus. HopMupoBaHHble 3Ha4YeHWA He npuBedeHbl AnA MaHekeHoB Tuna CRABI,
MOCKOMbKY AaHHbleé MaHeKeHbl He OCHalueHbl AaTyMkamu ONA U3MepeHusl ckaTua rpyaHon knetku. Mpu
NCMNOMNb30BaHUM KPUTEPUS CXaTuUsi HeOBXOAUMO YYNTLIBATb, YTO MHCTPYMEHTBI U AaT4MKU, UCMOMb3yeMble
ana 06paboTkm GuomMexaHUYecKUX AaHHbIX, Kak NpaBusio, He 06M1aAaloT 4OCTAaTOYHON BOCNPOU3BOAUMOCTbIO,

3
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noaTomy AnA nonyvYeHuaA 3HayeHUH V*C ¢ Heobxoaumol TOUHOCTbIO cnengyet BbINONHATbL U3MepeHua B
peanbHbIX YCITOBUAX.

3.5 KpuBble pucka nepenomMa HMKHEN KOHEYHOCTU

3.5.1 MNepenom Gepgpa

[na oueHkn BosgencTeums yaapa yesioseka KofieHoM Npy To60BOM CTONKHOBEHUN BbINn NpoaHanuanpo-
BaHbl JaHHble UccneaoBaHusl Ten nornbwnx B astokatactpodpe [10, 11, 12, 13, 14, 15, 16]. Ha ocHoBe MeTo-
na Mepua-Bebepa [17] nony4deHa kpuBas pucka nepenoma 6eapa, kak (byHKLUM OCEBOro cxatus npu yaape
KONeHoM, NpuBeaeHHas Ha pucyHke A.13.

3.5.2 Mepenombl ocu Gonbluon 6epLOBON KOCTH

B [18] onncaHbl UCNbITAHUA Ha TpexToveuHbl U3rné 16-Tn obpasuoB HenoBpexxaeHHbIX 6epuUoBbIX KOC-
Te MyX4YuH. AHanuz Meauadbl [19] MakcumanbHOro usrubarowlero MoMeHTa npu nepernome nO3BONUN
NOCTPOUTL KPUBYIO puUcka nepenoma ocu 6onbluol 6epLUoBO KOCTU, NPUBEAEHHYIO Ha pUcyHke A.14.

3.5.3 Mepenombl noabhkku/cTonbl

B [19] onucaHbl UCNbITaHUA NPWU BO3AENCTBUN yaapa Ha HKHUE KOHeYHOCTU 50 Ten norubLimx, KoTopbin
npuBen K nepenomy NAToYHOW KOCTU, TapaHHOM KOCTU U NOABDKKM, a Takke K paspbiBy cBA30K. [laHHble Gbinu
npoaHanuanpoBaHbl ¢ Ucnonb3osaHuem metoaa Mepua-Bebepa [17], Ha ux ocHoBe NocTpoeHa Kpusas pucka
nepenoMoB NOAbRKKA WK cTonbl, Kak (OYHKUMA YCUusl 0CceBOro cxatus 6onbluon 6epuoBoi KOCTU, Noka-
3aHHas Ha pucyHke A.15.
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MpunoxeHne A
(obsazaTtenbHoe)

KpuBble pucka noBpexgeHUn

99
98

95 /
90 500, c = 488 V4

80 V4

70
60
50
40
30

20 7

2 /
1 /
0,5
0,1

|
AN

I
O
n

Puck nepernomMma oCHoBaHUA Yepena, %

0 500 1000 1500 2000 2500  HiC

PucyHok A.1 — Puck nepenoma ocHoBanus vepena anst AlS > 2, kak dyHkums HIC npu gnutensHoctu yaapa 15 mc
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PucyHok A.2 — Puck nepenoma ocHoBaHus vepena gns AlS > 2, kak hyHKUUSA MaKCUMarbHOIO YCKOPeHUs
LUeHTpa TAXeCTU ronoBbl
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MaHekeH F5(H)
CRABI — 12 mecsiueB 780
Hybrid Ill — 3 roga 1130
Hybrid Ill — 6 net 1490
Hybrid Ill — ManeHbkas xeHwmHa 2070
Hybrid Ill — CpegHun myxumHa 3290
Hybrid Il — bonbwon myx4nHa 3970

PucyHok A.4 — Puck noepexgexuns wen maHekeHos cemenctB CRABI v Hybrid Il ana AlIS > 3,
KaK PyHKUMA MAKCUManbHOrO HOPMUPOBAHHOIO HaMNPsSDKEHUS LWen
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MaHekeH My(H - m)
CRABI — MnaaeHubl Ao 12 mecsiues 11
Hybrid Il — 3 ropa 17
Hybrid Il — 6 net 24
Hybrid Il — ManeHbkas xeHwmHa 39
Hybrid Il — Cpegrun myxyuHa 77
Hybrid Il — Bonbwon myxunHa 102

PucyHnok A.5 — Puck nospexgenuns wen maHekeHoB cemericte CRABI u Hybrid Il gnsa AIS > 3,
Kak PyHKLUS MaKCMManbHOrO HOPMUPOBAHHOTO MOMEHTA CUIbl HATSDKEHNS Wen



FOCT P 55234.1—2012/ISO/TR 7861:2003

99

98 /
95| Mg =1480, 6 =0,235 /
90 /

80 /
70 /

60 //
50 7
40 7

30 A
20 /
10

) /

Puck nospexaeHna wen ans AlS 2 3,%

1
0,5 /

0,1 £
o6 08 10 12 14 16 18 20 22 24 26

Ny = FolFy + Mg/

Y

MaHekeH F(H) M,(H - m)
CRABI — MnaaeHubl go 12 mecsiues 1470 17,0
Hybrid Il — 3 roga 2130 26,8
Hybrid Il — 6 net 2820 38,4
Hybrid Il — ManeHbkas xeHwpyHa 3900 61,2
Hybrid Il — CpegHuin myx4mHa 6200 122
Hybrid Il — Bonbwon myx4ynHa 7480 162

Pucyrnok A.6 — Puck noBpexaeHnus wen maHekeHoB cemenctBa CRABI n Hybrid Il ana AIS > 3,
KaK PyHKLMSA CYMMbl MaKCUManbHOTO HOPMUPOBAHHOMO HaNPSHKEHUS! U MAKCUMarnbHOrO HOPMUPOBAHHOTO
MOMEHTa CUIbl HATSXKEHNS Len
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PucyHok A.7 — Puck noBpexaeHus rpyaHon KNeTku BeneacTeue AaeneHus peMHs 6esonacHoctu ana AlS > 3,
KaK hyHKLMA MakcuManbHon Aedopmaumy rpyaHoM KneTkn MaHekeHa tuna Hybrid I
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PucyHok A.8 — Puck noBpexaeHuna rpyaHon knetkm ans AlS > 3, kak ¢hyHKUMA MakcuManbHOIo faBneHus
peMHsi besonacHocTn
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MaHekeH 3, (Mm)
Hybrid lll — ManeHbkas xeHwmHa 39,0
Hybrid Il — CpeaHnii my>xmHa 47,7
Hybrid 1l — BonbLwoi My>uHa 52,9

PucyHok A.9 — Puck noBpexaeHuUs rpyaHON KIeTKW OT pacnpefeneHHoro AaeneHust Ha rpyaHyio KneTtky ans AlS > 3,
KaK (pyHKLUMS MaKCUManbHOW HOPMMPOBaHHOW AedopMaLmy rpyaHON KNeTkn
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MaHekeH 3, (Mm)
CRABI — MnageHub! ao 12 mecaues 31,2
Hybrid Ill — 3 roaa 35,8
Hybrid Ill — 6 net 39,7
Hybrid lll — ManeHbkas xeHWwu Ha 52,5
Hybrid Il — CpegHuin MyxdnHa 64,3
Hybrid 1ll — BonbLwoi Myx4MHa 71,2

PucyHok A.10 — Puck noBpexaeHns rpygHON KNeTkn OT pacnpegeneHHOW Harpy3kn Ha rpygHyto KneTky gns AlS > 4,
Kak (byHKUMS MakcuMarnbsHon HopMupoBaHHOW AedopMaunmy rpyaHoN KNeTkn
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Hybrid 1ll — Bonbluon My>x4nHa 8,2

PucyHok A.11 — Puck noBpexaeHus cepaua v nerkux ang AlS >4, kak ¢hyHKUMA MakCUMarbHOW MHTEHCUBHOCTH
cXKaTus TpYAHON KNeTKn
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PucyHok A.15 — Puck nepenoma KocTei noabbkku W/Wnu cTonbl, Kak chyHKUUS YCUNUA OCEBOro OKaTUA
GonbLon 6epLoBoit KOCTU
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Tab6nunua A1— MakcumanbHoe NAaCCMBHOE HAMNPSPKEHNE MbILLILY

MakcumanbHoe naccusHoe Hanps>XeHne MblLlL

ManekeH
Hanpsokenue Fyy, H MomeHT HaTspkeHust My, H-m
CRABI — MnageHub! Ao 6 mecsiLeB — —
CRABI — MnapgeHubl Ao 12 mecsiueB — —
CRABI — MnapgeHubl Ao 18 mecsiueB — —
Hybrid Il — Pebenok 3 net 378 52
Hybrid 1ll — Pebenok 6 net 500 7.4
Hybrid Il — ManeHbkas xeHwuHa 693 11,9
Hybrid Il — Cpeghuii myxynHa 1100 23,7
Hybrid lll — Bonblwor myxunHa 1330 31,5
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Mpunoxenve OA
(cnpaBo4Hoe)

CBefeHUA 0 COOTBETCTBUU CChINIOYHbIX MeXAYHapoAHbIX CTaHAAaPTOB HalUoHaNbHbIM CTaHAapTam
Poccuickon ®epgepaumu

Ta6nwuua JA.1

0603Ha4YeHWe CCbINTOYHOrO MEXAyHapoaHOro O6o3Ha4veHne 1 HaMMeHoBaHue
CTeneHb COOTBETCTBUA
cTaHgapTa COOTBETCTBYIOLLETO HALMOHANBHOrO CTaHdapTa
ISO/TR 12349-1:1999 — *
ISO/TR 12349-2:1999 — *

* COOTBETCTBYIOLMI HALMOHAmNbHbLIA CTaHOAPT OTCYTCTBYET. [lo ero yrBepxaeHusi pekomeHayeTcst NCnonb3o-
BaTb NEPeBOJ, Ha PYCCKMIA s13bIK JJAaHHOTO MEXAYHapOoOHOro ctanaapTa. [Nepesog AaHHOro MexayHapogHoro craHgapTa
HaxoauTcs B PegepanbHOM MHPOPMAaLMOHHOM (HOHAE TEXHUYECKUX PErnaMmeHToB U CTaHOapTOoB.
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YOK 658:562.014:006.354 OKC 43.020 265

KnioueBble crioBa: pUck, MEHEXKMEHT pucka, TpaBma, KpUBbIe pUCKa NOBPEXAEHUN, OLeHKa 3aLlnLLEeHHOCT
naccaxupa npu No6oBOM CTONKHOBEHWN, Kpaw-TecT aBTOMObOUNS
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