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rocT 31191.5—2007

MpeancnoBue

Llenwu, ocHOBHbIE MPUHLUMBI M OCHOBHOM NOpsiAoK NpoBeAeHNs paboT No MexrocyaapcTBeHHON cTaHaap-
Tusauuu yctaHoeneHel FOCT 1.0—92 «MexrocyaapcTeeHHasi cuctema craHaapTvsaummn. OCHOBHbIE MosioXe-
Hua» M FOCT 1.2—97 «MexrocyaapcTseHHas cuctema ctaHgapTtusaynn. CTaHaapTbl MEXrocyapCTBEHHbIE,
npasuna, pekoMeHJauuu No MeXrocyaapCTBEeHHOW cTaHgapTusauuu. Mopsaaok paspaboTku, MpUHATUS,
0BHOBEHMSA M OTMEHbBI»

CBefeHUA o cTaHgapTe

1 NOArOTOBIEH OTKpbITEIM akUMOHEepHbIM 0bLLecTBOM «HayuHo-uccneaoBaTenbCKUl LIEHTP KOH-
TPONS Y ANArHOCTUKN TEXHUYECKUX CUCTEM» Ha OCHOBE COBCTBEHHOTO ayTEHTUYHOrO NEPEBoaa MeXxayHapoa-
HOro cTaHgapTa, ykaszaHHOro B nyHkTe 4

2 BHECEH MexrocyaapcTBeHHbIM TEXHUYECKUM KOMUTETOM No cTaHaapTusaumn MTK 183 «Bubpauunsa
nypap»

3 MPUHAT MexrocynapcTBeHHbIM COBETOM No cTaHAapTU3auuMm, MeTponorn u ceptudukauum (npo-
Tokon Ne 31 ot 8 utonsa 2007 r.)

3a npuHATUE NPOroNocoBanu:

KpaTKoe HanMeHoBaHUe CTpaHbl KOLI CTpaHbl CoxpameHHoe HaMMeHOBaHUE HAUWOHaNbLHOro opraHa

no MK (MCO 3166) 004—97 | no MK (MUCO 3166) 004—97 no cTaHgapTU3auuu
AsepbangxaH AZ AsctaHgapTt

ApmMeHus AM MuHTOprokoHoMpa3ssuTusi

Benapycb BY loccrangapt Pecny6nukv benapycb
KasaxcraH KZ loccrangapt Pecny6nuku Kasaxcran
KbipreiactaH KG Kbipreidactangapt

Mongosa MD Mongosa-Ctangapt

Poccewiickan degepaums RU Pocrexperynuposanve

TagKUKUCTaH TJ TagKukcTaHgapT

Ya6ekucTaH uz YacTtaHgapT

YkpaunHa UA FocnoTpebecTaHaapT YkpavHbl

4 Hactoswumia ctaHaapT ABNAeTCAa MoaUnULMPOBaHHBIM MO OTHOLLEHUIO K MeXAyHapoAHOMY cTaHAapTy
NCO 2631-5:2004 «Bubpauus n yaap. OueHka Bozaeinctaus obLuei BubpaLmm Ha yenoseka. Yacte 5. Metoq
oLeHkM BuBpauun, coaepxawein MHOXecTBeHHble yaapHble umnynbebl» (ISO 2631-5:2004 «Mechanical
vibration and shock — Evaluation of human exposure to whole-body vibration — Part5: Method for evaluation
of vibration containing multiple shocks») nyTem uameHeHusi coagepxaHusi NONOXeHUA, 06 bSICHEHUE KOTOPOro
npuBeAeHo BO BBEAEHUU K HacTosILEMY cTaHAapTy. [onHbIA nepeyeHb TEXHUYECKUX OTKITOHEHWIA B BUAE U3Me-
HeHW B TeKCTe cTandapTa npuseaeH B NpUnoXxeHuu E.

MexayHapoaHblid cTaHgapT paspabotaH UCO/TK 108/T1K 4 «BozaelicTeue BUGpaLmm M yaapoB Ha Yeno-
Bekay». MMepeBog ¢ aHrnuinckoro Asbika (en). OduumnanbHble 3K3eMNsipbl MeXAyHapoaHbIX CTaHAapTOB, Ha
OCHOBE KOTOpPbIX MOArOTOBEH HACTOALLMNIA MEXIocyapCTBEHHBI CTaHAapT U Ha KOTOpbIe AaHbl CCbISKKU, UMe-
t0Tca B PocTexperynuposaHun.

CTteneHb cooTBeTCTBUA — MoauduumposaHHas (MOD)

5 MMpukasom denepanbHOro areHTCTBa No TEXHUYECKOMY perynmpoBaHuio 1 meTtposnorum ot 10 uons
2008 r. Ne 138-cT MexrocyaapctBeHHbl cTaHgapT MTOCT 31191.5—2007 (MCO 2631-5:2004) seeneH B
OelCTBUE B KaYeCTBe HalMoHanbHoro ctaHaapTta Poccuiickoin @eaepauun ¢ 1 oktabps 2008 r.

6 BBEOEH BINEPBbLIE

Ungpopmayusi o esederuu 8 delicmeue (nNpekpaujeHuu delicmsus) Hacmoswezo cmaHdapma ry6nuKy-
emcs 8 ykazamene «HayuoHarnbHbie cmaH0apmbiy.

UHbopmayusi 06 usMeHeHUsIX K HacmosweMy cmaHOapmy rybnukyemcs e ykaszamere (kamarnoze)
«HauuoHanbHble cmaHGapmbi», @ MeKcm U3MeHeHUl — 8 UHGOPMaUUOHHLIX yKasamernsax « HayuoHasbHble
cmatrOapmbi». B criydae nepecmompa unu ommeHbi Hacmosiezo cmaHdapma coomeemcmeyiou,asi UHghop-
Mauust 6ydem onybnukogaHa 8 UHGhOpMayUOHHOM yKkazamerie «HayuoHanbHble cmaHOapmbi»

© CrangapTtuHdgopm, 2008

Hacroswuii ctaHaapT He MoXeT 6bITb NOAIHOCTLIO AW YacTUMHO BOCNPOU3BEAEH, TUPaXWUPOBaH U pac-
NpocTpaHeH B kKayecTBe ouLManbHOro nsaaHua Ha Tepputopumn Pocculickoii ®eaepauumn 6e3 paspelueHus
denepanbHOro areHTCTBa Mo TeXHUYECKOMY perynmpoBaHunio U MeTponorum
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BBegeHune

Llenbto HacTosiLero ctaHaapTa ABMsieTcs ycTaHOBMNEHWe MeToAa, MO3BOSISAOLWEro KONMMYECTBEHHO oXa-
paKkTepusoBaTh BIUSIHUE Ha 300POBbe Yenoseka obuen BubpaLuum, CocToslwen U3 MHOXECTBEHHBIX yaapHbIX
umnynbcoB. Takyto BuUbpauuo HabnoaaloT, Hanpumep, NPU ABWKEHUN MaLUHBI NO HEPOBHON NOBEPXHOCTK, Ha
CyQHe BO BpeMsl LITOPMa, Ha caMoneTe nNpu nonagaHum B BO3AYLWHYHO M.

[onrospemeHHoe BO3AeNCTBUE YAapHBLIX UMNYNbCOB OKa3biBaeT BpeaHoe BO3AeUCTBME, Npexae BCero,
Ha NOAAICHUYHbIN OTAEes1 MO3BOHOYHWNKA. B npunoxeHun A npuseaeHo pykoBOACTBO NO OLEHKe BIUSIHWS BO3Ae-
CTBUS MHOXECTBEHHBIX YAapoB Ha 340POBbLE YenoBeka.

MeTtoa, ycTaHOBMEHHbIN HAaCTOALWMM CTaH4APTOM, OCHOBaH Ha NMPOrHO3UPOBaHUU OTKIIMKA KOHLLEBbLIX
NNACTUHOK MO3BOHKOB (NAIOTHBIX TKaHen) Ansl NPAMOCUASLLIEro YeroBeka, He UMeloLero naTtonormyeckux
N3MEeHEHNA NO3BOHOYHMKA N KOCTHBIX TkaHel. Mpu aTom cneayeT umeTb B BUAY, YTO 3MMAEMUONOrMYecKue
obcnegoBaHug, B Xxoae KOTOPbIX IPOrHO3Has MoAenb M MeToA OLEHKU NoABeprinck 6bl npoBepke, He NPoBOAK-
nmchb.

B npunoxeHun B paccmaTpusaeTcs BNnsiHUe BO3AENCTBUA MHOXKECTBEHHbIX YAapOoB 1 NO3bl YenoBeka Ha
MEXMNO3BOHOUHBIE ANCKU (MArkue TkaHu). B npunoxxeHun C npueeaeHbl OCHOBbLI pacyeTa OTKUKa MO3BOHOYHN-
Ka B BepTUKasnbHOM HanpasneHun z. B npunoxxerHnn D paccMoTpeHbl MPUHLIMIIBI MOCTPOEHUS 1 NPUBEAEH NpK-
Mep KOMMNbIOTEPHOM NPOrpamMmebl 4N pacyeTa 4o3bl Bubpauuu.

Mo cpaBHEHMIO ¢ NPUMEHEHHBIM MexayHapoaHbIM cTaHAapToM NCO 2631-5:2004 B TeKCT HAaCTOSILLErO
cTaHgapTa BHeCeHbl cneaylowmne U3MeHeHUs:

- B pasgen 2 go6aeneHsbl FOCT 12.1.012 n FOCT UCO 8041 (nepeHeceH U3 CTPYKTYPHOTO afeMeHTa
«Bubnunorpadusn»), B KOTOPLIX NpUBEeAEHbI TEPMUHBI U ONpeaernieHns, UCNoNb3yeMble B HacToALeM cTaHaap-
Te, a Takke FOCT NCO 10326-1 (nepeHeceH U3 CTPYKTYPHOTO anemeHTa «bubnuorpadus»), Ha KOTopbIii Npu-
BeAeHa cCblfika B TeKkcTe cTaHaapTa;

- B pasgen 3 pobaeneHsl cebinkn Ha FTOCT 12.1.012,TOCT UCO 8041 n'OCT 31191.1;

- yAaneH CTPYKTYPHbIN anemeHT « Bubnuorpadusay», cogepxalumnin TpyaHOAOCTYNHBLIE UCTOYHUKW.
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(UCO 2631-5:2004)

M EXT T OGO CYOAPGCTHBETHHTEBGB # CTAHAOAPT

Bu6pauua u ypap
U3MEPEHUE OBLLEN BUBPALIUU U OLIEHKA EE BO3EWCTBUSA HA YENOBEKA
YacTb §

Bubpauus, cogepxallas MHOXeCTBEHHbIe yAapHble UMNYNbLCHI

Vibration and shock. Measurement and evaluation of human exposure to whole-body vibration. Part 5. Vibration
containing multiple shocks

Darta BBeaeHna — 2008—10—01

1 O6nactb NpuMeHeHusA

HacToawuin ctTaHgapT ycTaHaBnMBaeT MeToA OLIeHKN BO3AEeNCTBMSA MHOXKECTBEHHbIX yaapos, nepeaasa-
eMbIX Yepes NoAyLUKy cuaeHbs onepaTopa, U pyKOBOACTBO MO OLEHKe BMMSIHUA Takoro BO3AeNCTBUA Ha 300-
posbe 4Yenoseka (cMm. npunoxeHwe A). OaHHbIA MeTOod NPUMEHST, ecnu 06BLEKTOM HeGnaronpusATHoOro
BO30ENCTBUSA IBNAETCA NOACHNYHBIA OTAEN NO3BOHOUHMKA.

B cooTBeTCTBUM C HAaCTOALWMM CTaHAapTOM peakLUMio NOACHUYHOrO oTAena NO3BOHOYHUKA Ha MeXaHu-
Yeckue BO3OEeNCTBUS paccunTbiBaOT UCXOAA U3 MPeAnoroKeHWs, YTo NoaBepratoLwmics Bosgenctsuto Bubpa-
LUnn YenoBek CUAUT BbINPAMUBLUACE U HE TepsieT KOHTaKT C MOAYLIKON cuieHbs B NPOAOIDKEeHWe BCero
BO3JeNCTBUS.

MpumeyaHune—Cneacrenem pasnnynsa B NpUHUMMaeMbIX nosax 6y,u,eT pasnuyne B peakuum NnO3BOHOYHUKA Ha
MHOXeCTBEeHHbIE yaapbl.

OrpaHnyeHnsa NprMeHse Mol pacyeTHOM Moaenu npueeaeHs! B 5.2. MeTol, yCTaHOBNEHHbIN HACTOALLIUM
CTaHOapToOM, HEe NPUMEHAIOT NP OLLeHKe BOS/J,EIZCTBI/IFI OAMHOYHBIX CUJTbHBIX YOaPOB.

2 HopmaTUBHbIe CCbINKK

B HacTosiLem cTaHAapTe NUCMOoMb30BaHbl HOPMATUBHBIE CCINKM Ha CrieAyloLme cTaHgapThl:

FOCT 12.1.012—2004 Cucmema cmaxOapmoe bes3ornacHocmu mpyda. BubpayuoHHas 6e3onac-
Hocmeb. Obuwiue mpeboesaHusi

FTOCTUNCO 8041—2006 Bubpauusi. Bosdelicmesue subpauuu Ha yeroseka. Cpedcmea usmepeHull

FOCT MCO 10326-1—2002 Bubpauus. OueHka subpauyuu cudeHUll mpaHcriopmHbix cpedcme o
pesynbsmamam nabopamopHbix ucrbimanull. Hacmes 1. Obujue mpebosaHusi

FOCT 24346—80 Bubpauus. TepMuHbI U oripedesnieHuUs

rOCT31191.1—2004 (MCO 2631-1:1997) Bubpauyus uydap. VIamepeHue obujel subpayuu U OUeHKa ee
go30elicmeusi Ha Yyernoseka. Yacmeb 1. Obujue mpebosarHus

MpumedaHue— Mpy NONb30BAHUM HACTOSLMM CTAHAAPTOM LienecoobpasHo NpoBepuTb AENCTBUE CCbINOoY-
HbIX CTaHAAPTOB HA TEPPUTOPUM FOCYAAPCTE MO COOTBETCTBYIOLWEMY YKa3aTesto CTaHgapToB, COCTaBNEHHOMY M0 COCTOSt
HUIO Ha 1 AIHBAPS! TEKYLLEro rofa, 1 no COOTBETCTBYIOLWMM MHOPMALUOHHBLIM YKa3aTensiM, orybrimkoBaHHbLIM B TEKYLLEM
roay. Ecnu ccelnoyHblfi cTaHAapT 3aMeHeH (M3MEHEH), TO MPU NMOSb30BaHNM HACTOSILLMM CTaHAAPTOM cneAyeT PyKOBO-
CTBOBAaTLCS 3aMEHSAIOLLMM (M3MEHEHHBIM) CTaHAAPTOM. ECIn cebinoyHbIn cTaHaapT OTMeHeH 6e3 3aMeHbl, TO MoroXeHue,
B KOTOPOM JaHa CChifka Ha Hero, NPYMEHSIETCA B 4acTy, He 3aTparuBatoLwen 3Ty CCbIIIKY.

UzpaHve ocpmumanbHoe
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3 TepMuHbI, onpeaeneHns 1 0603Ha4YeHUA

3.1 TepMmuHbI M onpeaeneHus
B HacTosiwem cTaHdapTe npumMeHeHbl TepMuHbl no FOCT 12.1.012, TOCT UCO 8041, FOCT 24346 u
rocr31191.1.
3.2 O603Ha4eHun
3.2.1 O603Ha4YeHuUs BENUYUH
B HacTosiLeM cTaHgapTe UCMoNb3oBaHbl cneaytoLme 0603HavYeHNs BENUYNH:
ycKkopeHue;
NMUKOBOE 3HaYEeHNE YCKOPEHUS;
NOCTOAIHHAA BENUYMNHA;
[03a YyCKOpeHus;
yacToTa;
Ko3athpULINEHT A03bI;
MHOXMWTENb;
nepemeLlleHue;
HarnpshKeHne Npu cxaTuu;
BpEMS;
YneH B MOAENN YCKOPEHNS;
CKOPOCTb;
W  koadpduLmMeHTbl B MOAEN YCKOPEHUS;
KO3(PPULIMEHT KOUTUHECKOTO AeMNPUPOBAHNS;
® yrnosasi yacTtoTa.
3.2.2 O6o03HauyeHus, NpUMMEHAEMbIe B NOACTPOUHbIX MHAEKCaX
B HacTosilem cTaHgapTe Ucnonb3oBaHbl criegyolme 0603HavYeHus!, NpuMeHsieMble B NOACTPOUHbBIX
nHAaekcax:
d CYTOYHBIA NN eXXeQHEBHBIN.

S<S" O EPI TLUO DO

Ay

IMpumep — Bpems exedHeasHO20 eo3delicmeusit ;
e 9KBUBANEHTHBIN.
lMpumep — 3xkeueaneHmHoe cmamuveckoe HanpsiKeHue nNpu cxamuu S ,;

ij nepeMeHHble, NPUHUMAIOLLME LIENOYUCTIEHHBIE 3HAYEHUS;

k nepeMeHHas, NPUHUMaIoLLAs 3HauYeHUs X, y Unn z;
1 OTHOCALMIACA K NOACHUYHOMY OTAENY MO3BOHOYHUKA;
m OTHOCALNIACA K USMEPEHUSIM.

IMpumep — lMepuod usmeperuliit ;
n COBCTBEHHBIN.
INMpumep — Co6cmeernas yacmomaf,;

s OTHOCALLEECH K CUAEHBIO;
u npeaenbHbin.

IMpumep — npedensHoe HanpsxeHue S ;

X, Y, Z OCU CUCTeMbl KoopaAUHaT.

4 UsmepeHune BUGpaummu

TpeboBaHus K namepeHunto BUGpaLmn, BKIoYas HanpasneHue usmepeHuni, NonoxeHue 4aTtynMkos BuGpa-
LUnn, ANUTenbHOCTb USMEPEHUn U NpeacTaBneHue pesynbTaTtos, — No FTOCTUCO 31191.1 (pa3den 5). Tpebo-
BaHWA K cpedcTBam namepeHnin — no FOCTUCO 8041, TOHKN N3MepeHNii Ha CUAEHbE U KOHCTPYKLUW NOAYLIKN
cuaeHbss — no FOCTUCO 10326-1.

2
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CybbekT ncnbiTaHuin 4omKeH ObiTb NPUCTErHYT peMHeM 6e30MacHOCTM U COXPaHsTb CBOE MOSOXeHUe
Hen3MeHHbIM B TeYeHUe Bcel npoLleaypbl cbopa AaHHbIX.

Mpu nasmepeHusx Bubpauum, cogepallein MHOXeCTBeHHbIe yaapHble MMMy bebl, Heobxogumo obecrie-
YNTb perucTpaLmio s3Haka (NonoXuTenbHbIA NN OTpULATENbHbIR) CUrHana yCKopeHus.

YacToTa BbIOOpKM curHana, uaMepeHHOro B HanpaBfieHusiX X 1 y, A0kHa BblTb AOCTATOYHOM ANs NnpoBe-
AeHusi aHanusa B gnanasoHe Ao 80 INy. Beneactene ocobeHHoCTen Mogenn npeobpasoBaHns YCKOpeHns B
HanpaBneHWn z pekoMeHayeTcs, 4Tobbl YacToTa BbIGOPKUM curHamna B 3TOM HanpasneHuu Bblna kpaTHa
160 oTcyeTaM B cekyHAY.

An1MTenbHOCTb M3MepeHNin AoMmkHa ObITb 4OCTATOUHOR, YTOGLI B Hee Obifv BKIIOYEHbI MHOXXECTBEHHbIE
yaapHble UMMYNbChl, TUMUYHBIE A8 nccregyemMoro Bo3aencTaums.

5 OnpepeneHue [03bl YCKOPEHUA peakLuMu NO3BOHOYHMKA

5.1 O6wwue nonoxeHus

OnpeaeneHne A403bl YCKOPEHWS AN CUrHana peakLmn no3BOHOYHNKA Ha BXCAHOe BO3AeNCTBME COCTOUT
13 cnegyoLmnx atanos:

- pac4yeTa peakLum NO3BOHOUHUKE;

- noAcyeTa Yncna MakCMMyMOB B CUrHare peakLMm no3BOHOUYHMKA 1 onpedeneHune nx aHavyeHni;

- BbIYMCMEHNSA 03kl YCKOPEHUS HA OCHOBE MPUMEHEHNS MOAENN HAKOMMEHUS YCTaNOCTHLIX NoBpeXxae-
HWiA ManbmrpeHa-MaiHepa.

5.2 Pacuet peakuun Nno3BOHOYHUKA

5.2.1 O6wme nonoxeHus

OLeHky yckopeHui (a,,, a,, a,,) NO3BOHKOB NOSICHNYHOrO OTAEeNa B HanNpaBneHnsaX X, ¥ U Z kak pesynbTat
OTKMUKa Ha BXOAHOe BO3AencTsue (ag,, ag, ag,), U3BMepeHHOro Ha noaylke cuaeHLA B HanpasneHun Tex xe
6asnLeHTPUHECKMX OCEel, OCYLLIECTBIISIOT HAa OCHOBE NPOrHO3HbLIX MoAenen.

MpumeydaHwue—Ilpn HaKoNMEHNV AOMONHUTENBHBIX 3KCMEPUMEHTamNbHbIX AAHHBIX UCNOMb3yeMble MOAENn
MOTyT GbITb NEPECMOTPEHb! U YTOUHEHbI.

5.2.2 Peakuusi n03BOHOYHUKA B rOPU3OHTaNbHbIX HanpaBfeHUAX (ocU X 1 y)

B HanpaBneHusax X U y OTKINK NO3BOHOYHUKA Ha BXOAHOE BO3AENCTBME MOXHO NPUBAnKeHHO cunuTaTb
NHEeRHBIM, oNUCLIBAEMBIM CUCTEMOI C 0AHOIN cTeneHbto cBoboabl (OCC) ¢ cocpeoTOUEHHBIMU NapamMeTpa-
MU, AMetoLLLEN cneaytoLme XapakTe pUCTUKK:

- cobeTBeHHyto vactoTy f, = 2,125 (0, = 13,35¢71);

- KoaburUMeEHT KpuTUdeckoro aeMndpuposaHua &= 0,22.

OTKNMUK NO3BOHKOB NOSICHUYHOTO oTAeNna a,, M/C?, pacCHMTLIBAIOT U3 YPABHEHUA ABWKEHWUA CUCTEMbI
OCC

an(t) = 2Ew, (Vsk — Vi) + 3 (Ssk— Sk), (1

rae  k — noAcTpOYHbIA MHAEKC, NPUHNUMAOLLIUMA 3HAYEHUS X UMK Y;
S, NSy — curHanbl nepeMeleHns Ha NoayLWIKe cUaeHbS U NO3BOHKA NOACHUYHOIO 0TAeNa COOTBETCTBEHHO, M;
Vg UV — CUrHasbl CKOPOCTU Ha NoAYLUKe CUAEHbS U MO3BOHKA MOACHUYHOrO 0TAenNa CoOTBeTCTBEHHO, M/C.

MpuBeaeHHbie Bhlllie 3HAYEHUA Pe3OHAHCHOM YacTOThl U KPUTUYECKOro koadpduuneHTa gemnduposa-
HUA Ana cuctembl OCC aaloT crieaytoLme sHadeHust koadduumueHTos Moaenn e popmyne (1): 26w, = 5,87c'n
w2 =178¢c2,

5.2.3 Peakuusi n03BOHOYHUKA B BepTUKaNbHOM HanpasneHuu (ochb z)

B HanpaBneHUn zZ OTKNUK NOSICHUYHOTO OTAENa NO3BOHOYHUKA HA BXOAHOE BO3AENCTBUE ABNAETCA HENu-
HeNHbIM U MOXeT ObiTb NpeAcTaBneH B BUAE PEKYPPEHTHON MoAeNn HEMPOHHOW CeTu.

OcHOBbI NPUMeHeHUst MoAeNe Takoro Buaa paccMoTpeHbl B NpunoxeHun C. YckopeHue No3sBOHOYHUKA
NOSAICHUYHOTO OTAENa a,,, M/C?, B HanpaBIIEHUN Z PacCUMTLIBAIOT NO hopmynam:

7
ai{t) =Y. W, uft) + Wg; (2
=1
4 12
uft) = tanh [Z wag(t—i)+ ijiasz(t —i+4)+ W3 | (3
i=1 i=5
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KoadhduumeHTol mogeneit B hopmynax (2) u (3) onpedeneHsl aAnst 4acToThl BeIGOpkM 160 oTCUETOB B
cekyHay. MoaTtomy, ecnu npu c6ope gaHHbIX 6bina ucnonb3osaHa Apyrasi YacToTa BbIBOPKU, 3TU AaHHbIe Heob-
XOAUMO NepecunTaTh ANs 3Ha4YeHUs 4acToThl BbIGopKK 160 0TCHETOB B cekyHAy.

3HayeHus koaduumenTos W;n w;npuseaeHbl B Tabnuuax 1 M2 cooTBeTCTBEHHO.

M pwumedaHun e — bonbwoe ucno 3Havawmx undp B koadduumenTax Tabnuy 1 1 2 He cBUAETENLCTBYET O Bbl-
COKOW TOMHOCTM NONMy4aemoro NporHo3a, a 06ycnoeneHo 0Co6eHHOCTAAMM TexHOoNorMmM NpeobpasoBaHns AaHHbIX HEMPOH-
HbIMW CETSIMM.

Ta6nwuua 1—KoadhduruneHtsl mogenu B popmyne (2) ans gBWKEHUS B HaNpaBneHun z

w, w, w, w, w, A w, w,
57,96539 52,32773 49,78227 53,16885 56,02619 —27,79550 72,34446 21,51959
Tab6nwuua 2—KoadhduuneHtsl mogenu B popmyne (3) ans OBWKEHUS B HaNpaBneHun z
KoacpuumenT 3nauenme f
K 1 2 3 4 5 6 7
Wj1 0,00130 0,01841 -0,00336 0,01471 0,00174 0,00137 0,00145
Wi —0,00646 -0,00565 -0,00539 0,01544 —0,00542 0,00381 0,00497
Wjs —0,00091 -0,02073 0,00708 -0,00091 0,00255 —0,00216 0,01001
Wis 0,00898 -0,02626 0,00438 -0,00595 —0,00774 —0,00034 0,01283
W5 0,00201 0,00579 0,00330 -0,00065 —0,00459 —0,00417 —0,00468
Wje 0,00158 0,00859 0,00166 0,00490 —0,00546 0,00057 —-0,00797
Wy 0,00361 0,00490 0,00452 0,00079 -0,00604 -0,00638 -0,00529
W 0,00167 —0,00098 0,00743 0,00795 -0,01095 0,00627 -0,0341
Wy —-0,00078 —-0,00261 0,00771 0,00600 —-0,00908 0,00504 0,00135
Wjto —0,00405 —-0,00210 0,00520 0,00176 —0,00465 -0,00198 0,00451
Wji1 —-0,00563 0,00218 —-0,00105 0,00195 0,00296 -0,00190 0,00306
Wjr2 —-0,00372 0,00037 —-0,00045 -0,00197 0,00289 —0,00448 0,00216
W3 -0,31088 —-0,95883 -0,67105 0,14423 0,04063 0,07029 1,03300

5.3 PacueT f03bl ycKkOopeHus
o3y yckoperus D, m/c2, B HanpasneHuu k onpeaensitoT no popmyne

6
Dy = {Z A,-‘,i} , )

rae A; — 3HayYeHue j-ro NokanbHOro MakcuMyMa B YCKOPEHUM OTKIMKa a,(f), M/c?;
Kk — noAcTPOYHbIA MHAEKC, MPUHUMAIOLLMIA 3HAYEHWS X, Y UMK Z.

Moa nokanbHbIM MakCUMYMOM NMOHUMaIOT MakcuMarnbHoe (Mo Moy o) 3Ha4YeHUe YCKOPeHUs OTKIUKA Ha
yJacTke Mexay ABYMs nocriefoBaTenbHbIMU NepecevyeHnaMn Hyns. Ins HanpaBneHWi X 1 y yYUTbIBaKT Mak-
cvManbHble (Mo Moaymio) 3HaYeHUS pasHbIX 3HAKOB (T.e. oKasbHbIe MakCUMyMbl U MUHUMYMbI CUrHana oTKu-
ka). Ona HanpasneHWs Z B pacyeT NPUHAMAOT TOMbKO MOMOXUTESIbHbIE 3HAYEHWS! cUrHana, Tak Kak CTeneHb
XECTKOCTU BO3AeNCTBUSA OLLeHMBAIOT ANs YCIOBUIA CxaTUs NO3BOHOYHOrO cTonba.

Mockonbky B hopMyny (4) BXoAAT 3HAYEHUS NokaslbHbIX MaKCMMYMOB, BO3BeeHHbIX B 6-t0 CTeneHb, Te
MaKCUMYMbI, 3HaYeHMS KOTOPbIX OTHOCUTENBHO HEBEMMKM (OTNIMYAETCA OT HAUBbICLLIMX 3HAYEHWUA B ToM n 6onee
pasa), 4agyT HesHaunTenbHbIW BKNag Npu pacyeTe A03bl YCKOPEHUS, MO3TOMY MM MOXHO NpeHe6peyb.

[ns oLeHKN BNNAHNA BO3AEACTBMSA BUGPaLMM Ha COCTOSIHWE 30POBbS YENOBEKa PEKOMEHAYETCS onpe-
AEenATb CpeaHeCcyTOuHYIo f03Y yckopeHus D, ,, M/c?, no popmyne

4
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¢ 16
Dyy = Dy [t_d} , ®)

m

rae t, — ANMTeNnbLHOCTb CYyTOYHOIO BO3AEUCTBMS, C;
t,, — nepuoj BpeMeHW, 4ns KOTOPOro BbIo NoMy4eHo 3HaveHne Dk, C.
®opmyny (5) MOXHO UCMONb30BaTh, ecny BUBpaLus Ha OA4HOM Nepuoae U3MepPeHUil NnpeacTaBuTenbHa
ANns Bcell BUbpaLuuu B TedeHue cyTok. Ecnuv ke BUGpaLms B TeHeHUe CYTOK U3MEHSIET CBOM XapaKTep 1 BKMoYa-
eT aBa v 6onee nepuoaa (0GLLMM YACIIOM N1) € CYLLIECTBEHHO pasHbIM YpOBHEM BUBpaLmK, TO 06LLYI0 CYTOUHYIO
03y yCKOpeHWUa cnealyeT paccyuTeiBaTh Nno hopmyne
n t V6
Di=| 205 | ®)
j=1 mj

rae t,; — ANUTENbHOCTb j-ro Nepuoaa BO3AENCTBUs BUGpaLWK B TEUEHUE CYTOK;
tj — Nep1oA BpeMeHu, ANs KOTOPOro GbINIo NoNy4eHo sHaveHue Dy,
5.4 Bnok-cxema pacyeTta 403bl yCKOPEHUA
Mpoueaypa pacyeTa 403bl yCKOPEHUS NpuBeAeHa Ha pucyHke 1.
PykoBOACTBO NO COCTaBMNEHUIO NPOrpaMMbl pacdeTa OTKIIMKa U 403bl YCKOPEHWUS NPUBEAEHO B NPUNOXKe-
HUM D.

Wamepenve subpaunn Ha noayluke cuaeHsN
agy(l), k npUHUMAaET 3HaueHus X, y unu z

Y

Buiuncnenwe otimka ay(t)

[ans HanpaBnexui x unu y ucnonbsyeTcs
mogens OCC — copmyna (1);
A0S HanpaBneHWs Z UCronb3yeTca
HenuHerHas mogens — copmynbl (2) u (3)]

Y

MaeHTudmMKaLMA nokanbHbIX MaKCUMYMOB
OTKIUKA 1 OnpejerneHne ux aHaveHnn A;

Y

Pacuet posbl yckopenus D, unu Dy, —
¢opmynbi (4), (5) v (6)

PucyHok 1 — Briok-cxema pacyeTa go3bl yCKOPeHUsi

5.5 CooTHoleHUe Mexay 3HaueHueM f03bl ycKkopeHus u acdbdekToM HeGnaronpusaTHOro Bo3aen-
CTBUS BUOGpaLMn Ha 300pOBbe

PykoBoAacTBo No oLeHke HebnaronpusiTHOro BO34eNCTBMSA NOBTOPAIOLLMXCS yAapoB Ha OCHOBE pacyeTa
[03bl YCKOpEHUs NprBeaeHo B NpunokeHnn A. HacToAWMin cTanaapT ycTaHaBNMBaeT MeTo4 pacyeTa oTKInKa
Ha BXogHoe BMbpaLMOHHOe BO3AEACTBME KOHLEBBIX MACTUHOK NO3BOHKOB (NMOTHEIX TKaHel). BnusiHue MHo-
XKEeCTBEHHbIX yAapoB B COMETaHUN C NO30N CUAALLEro YeroBeka Ha MEXMO3BOHOYHbIE AUCKN (MSITKAE TKaHW)
pPaccMOTPEHO B NPUOXeHUN B.
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MpunoxeHne A
(obsazaTtenbHoe)

PyKOBOACTBO no oueHKe BITUAHUA MHOXeCTBeHHbIX yaapoB
Ha 340poBbLe 4YerioBeKa

A1 3aBucumocTbHebnaronpMaTHOro BO3AeNCTBUA BUOpaLnm Ha 3A0POBbe OT3HAYEHNA A03bl YCKOPEHUA

HacTosiee pykOBOACTBO pacnpoCTPaHSIeTCsi HA NoAeN ¢ HOPMaribHBIM COCTOAHUEM 3[0POBbSI, KOTOPbIE perynsap-
HO NogBeprawTcsi BO3gencTenio Bubpaumm, cogepxaiie MHOXeCTBEHHbIE yaapHble MMNyIbebl. Jluua, koTopble npexae
yxe nmenu 3aboneBaHusi NO3BOHOYHMKA, BKITIOYAS MWL, CTPaJaloWMX CKPbITbIM OCTEONOPO3OM UMK APYIMMU CXOXUMU
3a6oneBaHusiMmn, MOryT ObITb B 60NbLUeN CTeneHn NoOABEPXKEHbl TPaBMaTn3My BCneacTeme Bo3gencTens nogo6Hom Bubpa-
umK. B HacTosILLEeM pyKOBOACTBE NPMBEAEHa OLieHKa NocTynaTensHoN BuGpauum B HanpaeneHnn ocen x, y n z6asnueHTpu-
YECKOW CMCTEeMbI KOOPAMHAT, CBA3aHHON ¢ Tenom venoBeka. OHO He pacnpoCTpaHAeTCsl Ha CUNbHbIE OAUHOMHBIE YAaphl
Hanogobve Tex, YTO UMEIOT MECTO BO BPEMS JOPOXKHbLIX NMPOUCLLECTBUNA U KOTOPLIE MOTYT NPUBECTU K TPABMATUYECKUM
nocneacTeusiM.

MpegnonaraeTcsi, YTO pe3ynbTaToM MHOFOKPaTHO NOBTOPSIOLLMXCS YAAPOB ABNSETCS U3BMEHEHNe AaBNEeHns B KOH-
LieBbIX NacTUHKaX MNOSICHUYHbIX NMO3BOHKOB, HYTO C TEHEHUEM BPEMEHMW MPUBOAUT K HAPACTAHUIO YCTaNOCTHbIX NPOLECCOB B
TKaHsIX MO3BOHKOB U, KaK CNeACTBUE, K YXYALWEHUIO COCTOSIHUS 340poBbsl. KnioueBbiMu hakTtopamm, KOTopble Heobxoanmo
NPVHUMaTb BO BHUMaHUE MNpyu paccMoTPEeHUN BUOPaLMOHHOIO BO3QENCTBUSI TAKOTO pofa, SIBMSIIOTCH YUCIO JIOKarbHbIX
MaKCMMYMOB CXXaTusi MO3BOHOYHUKA M KOMWYECTBEHHblE 3Ha4eHUsl 3TMX MakCcMMyMoB. MakcumanbHasi Komnpeccusl B
NO3BOHOYHMKE 3aBUCUT OT aHTPOMOMETPUHECKUX XapaKTEPUCTUK YENOBEKA (Macchl Tena, pa3MepoB KOHLEBbIX NIIACTUHOK)
¥ NPUHMMAaEMOM UM NO3bl.

B uncno HeGnaronpuATHbLIX PakTOPOB, CBSI3AHHbIX C ANMUTENTbHBIM BO34EMCTBUEM MHOXECTBEHHbIX YAapOB, BXOAUT
NOBbILEHHLIA PUCK MOBPEXOEHUM HUXHEN 4YacTu NOSICHMYHOIO OTAEena NO3BOHOYHMKA M CBSI3AaHHOTO C HUM yvacTka
HEepPBHOW cucTeMbl. YpeaMepHbie MexaH4YeCckue HanpsiKeHUsl, HapyLIeHUsl MMTaHus TKaHen gucka n andPy3noHHbIE NPo-
Lieccbl B HUX MOTYT MPUBECTU K AereHe paTMBHbIM NpoLeccam B NOSICHUYHOM cermeHTe. BoagelicTBue BUGpaLmm n MHOXeCT-
BEHHbIX YOAPOB MOXET BbI3BaTb TaKXe onpeaeneHHble 3HAOreHHbIE NaToNorMueckme U3BMeHeHUs1 B NO3BOHOYHUKE.

[ns oueHKM BNNAHNA N3MeHeHU BHYTPEHHETO AaBNeHna NpuMeHeHa mogens NanemrpeHa-Marvinepa. U3 akcnepum-
MeHTanbHbIX AaHHbLIX CreayeT, YTo 3HayeHue nokasarens Nanemrpena-MaliHepa n3meHsieTcsi B 3aBUCMMOCTU OT BMAA
BuonormM4eckon TKaHM U MeTO4ONOrMM UCNbITaHWI B Npeaenax ot 5 4o 14 ans tpybuateix kocTen n Tpabexkyn ao 20 ans xps-
LeBbIX TKaHel. B uensax oueHku HebnaronpusaTHOro Bo3aAencTens BUGpaummn Ha 30opoBbe 6bino BoIGpaHo yMepeHHoe 3Ha-
YeHue nokasaTensi, paBHoe 6.

CooTHOWeHMe Mexay pac4yeTHbIM U3MEHEHMEM OaBNEeHUss U pacHeTHOW obLen TonepaHTHOCTbIO YenoBeKa,
nogeeprawLLerocs Bo3aencTenio Bubpaumm, MoxeTt 6biTb UCNONB3OBAHO ANS OUEHKN NOTEeHUnanbHoro Hebnaronpu-
SATHOrO adhhekTa 3TOro Bo3aeMcTBuUsl. 3a OCHOBY Obln B3AT pacHeTHbIN OTKNUK KOHUEBbIX NNIACTMHOK MO3BOHKOB (NNOT-
HbIX TKaHel). OueHKy CTPOSIT ucxods M3 MPEeANnoSIOKEHUs, YTO YEeNOBEK HaXOAUTCS B CUASYEM MONOXEHUU C
BbINPSIMIIEHHON CNUHON. [103a ¢ HAKITOHOM UIU NOBOPOTOM CMNUHbI C 60NbLWON BEPOATHOCTBLIO NPpUBEAET K YCUNEHUIO
HeBnaronpuaTHoro addexra.

BrnuaHue 3aHMMaeMol No3bl 1 MHOTOKPATHO MOBTOPSIIOLMUXCA YAAPOB Ha MEXNO3BOHOUHbIE AUCKN (MANKNE TKaHK)
paccMoTpeHo B NpunoxeHun B.

A.2 OueHkKa BNMAHWA HAa COCTOSIHNE 30POBbLS

Mcnonb3oBaHne GUoMexaHUYeCKOW MOAENM, MOCTPOEHHON HA OCHOBE 3KCNEPUMEHTAmNbHLIX AAHHbIX, NOKa3biBaeT
HanW4ne NUHENHOW CBSA3M MeXAy 4acTblo KOMMPECCUOHHOIO HanpsXeHus, o6yCnoBNeHHOro BO3AeNCTBUEM yAApHbIX
MMMYNbCOB, U NMUKOBLIMU 3HAYEHUAMU YCKOPEHMS OTKITMKA B MO3BOHOYHMKE. OKBUBANEHTHOE MOCTOAHHOE KOMMNPECCUOH-
Hoe Hanpsixenue S, MMa, paccunTeiBaloT no dopmyne

16
S,=| > (mdDy)°| (A1)
k=x,y,z
rae D, — posa yckopenus B k-M Hanpaenexum, m/cZ;
my — Ko3(PDULNEHTBI, ANSA KOTOPbIX PEKOMEHA0BaHbI CeYyIoLLMe 3HaYeHNs:
m, = 0,015 MMMa/(m/c?),
m,, = 0,035 MMa/(m/c?),
m,, = 0,032 MMNa/(m/c?).
Mo3a cyTo4HOro 3KBUBANEHTHOTO NOCTOSIHHOIO HaNpskeHus S, ; MOXeT BbiTb paccumTana na dopmynsl (A.1) noa-

CTaHOBKOM BMECTO D, no3bl yckopenusi D, , AnsA cpegHero CyTo4HOro BpEMeHN BO3AENCTBUSI B COOTBETCTBUN C chopmy-
noti (6)

6



rocT 31191.5—2007

1/6

S.=| 2 (mD)P| - (A2)
k=x,y, 2z
B obwem cny4vae ans oueHkKn Heﬁj'lal'OI'IpVIﬂTHOI'O BANAHUA Ha 300POBbE, OCHOBAHHOWM HA PacYeTHbIX 3HAYEHUAX
03bl YCKOPEHUA, MOXeT 6bITb UCNONBL30BaH Nokasatens R. 3ToT nokasatensb cneayert onpeaenaTb Ha NPOTsXXKeHUU psga
net, npyHnman BO BHUMaHUe U3MEeHeHue Bo3pacTa “enoseka (Vl CBsI3aHHOE C 3TUM YMEHbLUEHUE NPOYHOCTHN TKaHeﬁ) n
HapacTalwLee Bpems BO3AeNCTBUA, NO (bopmyne

16
n(s NV 6
R= Z[ ed- ] , (A.3)

i\ Sui—¢

rge N — uncrio gHel B rogy, korga uMeeT Mecto Bosgencrene sBubpauum;
I — nopsiakoBbIN HOMEp roaa;
N — 4nCro NeT, B Te4eHne KOTOPLIX UMENO MECTO Bo3AeicTeue Bubpaumu;
€ — NocTosiHHasi, 00yCrnoBNeHHas CTaTUYeCKUM HanpsXXeHneM BCneacTBue AeNCTBusi cun rpasutaumm, Mla;
S, — npeaenbHas NPOYHOCTb AN NOSCHUYHOIO OTAENa NO3BOHOYHMKA Y YenoBeka B BospacTe (b + i) net, Mla;
b — BO3pacT, B KOTOPOM Ha4anocbL Bo3genctene eubpauum.
Ilns no3bl, KOTOPYIO 06LIMHO NPUHUMAET BOAUTENL BO BPEMS YNPAaBNEeHUA TPAHCNOPTHLIM CPEACTBOM, TUMUYHLIM
cyuTaloT 3HavyeHme ¢ = 0,25 MlMa.
3nauenue S,; 3aBMCMT OT NMIOTHOCTU KOCTHOW TKaHW NO3BOHKA, KOTOpas 06bIMHO C BO3PACTOM YMEHbLIAETCS.
B pe3ynbTaTte nabopatopHbix uccnegoBanuii 66110 Nony4veHo cneayiollee CoOoTHoWeHWe Mexay BenuuuHamum S, . MlMa, n
Bo3pacTtom (b + i), rogbl:

up

S, =6,75 —0,066(b + i). (A.4)

B ycnoBusix 60nbLwuoi HANBMAYansHON N3MEHYMBOCTU NPUHATO cUMTaTh, 4TO Npu R < 0,8 BeposiTHOCTbL Hebnarorn-
PUSITHOTO BO3AEUCTBUS BUOpaUnUn C MHOXXECTBEHHBIMW UMMNYNbCaMK Ha 340POBLE YenoBeka mana, a npu R > 1,2 — Be-
nuka.

MocnegoBaTtenbHbIe pacyeTbl B COOTBETCTBUM ¢ hopmynoli (A.3) nokasbiBaloT, 4TO HYENOBEK, HA KOTOPOro BO3aen-
cTBue BMbpauun Havanock B 20-neTtHem Bospacte (b = 20), gocturHet 3Haqvenmns R = 0,8 k 65 rogam (n = 45) B cnyqae,
ecrnu cyTouHas gosaeosgencremnna S, ,6yaet pasHa 0,5 MIMa. ns Toro xe uenoeeka k 65 rogam snauenne R gocturyet 1,2,
ecnn cyTo4Has ao3a Bosgenctsust S, , 6yaet paeHa 0,8 MIa. MNpu pacueTtax GbiN0 MCNONL30BaHO NPEAMNONOXEHUe, YTo
YernoBek nogeepraeTcs BoagencTento Bubpaumm 240 gren B rogy (N = 240). Ecnu 3Ha4deHue nHoe, TO COOTBETCTBYIOLMNE
npeaenbHbie 3HaueHus ans S, GyayT nonyyeHsl ymHoxennem uucna 0,5 (nnm 0,8) Ha koadduumeHT (240/N)16.

MpuMeyaHun e — o mepe HAKOMINEHUs OMbITa NPUMEHEHUsI HACTOALLLErO CTaHAapTa 3Ha4YeHus S

COnpoBOX-
ed’
Aarowmne CooTBeTCTBYyoWwmne Sd)d)eKTbl N3MEHEHNA COCTOAHNA 300POBbsA HenoBeka, Moryt OblTb YTOYHEHbI.

Mpoueaypa oueHKU HebGrnaronpUsiTHOro BNusiHUs: BUbpaLuuv Ha 300poBbE YerNoBeKa Ha OCHOBE pacyeTa A03bl YCKO-
peHus npyBegeHa Ha pucyHke A.1.

A.3 Mpumep oLeHKM HeGNaronpMATHOrO BNMAHNA BUGpaLnm Ha 340POBbe

NamepeHnsi npoBoannmn B TeHeHue 2,5 MUH Ha MecTe CuaeHbs BOAUTENS BHEAOPOXKHOIO TPaHCNOPTHOIO CpeacTBa
BO BPEMS ero ABUXEHUS.

Peakums no3BOHOYHMKA paccumTaHa B COOTBETCTBUM ¢ chopmynamm (1), (2) n (3). Ha pucyHke A.2 nokasaHbl BXOQHOM
CUrHanN 1 pac4eTHbIM CUrHan OTKIVKa B HAaNpaBneHnn X Ha nepuoge spemenm ot 75 go 80 c.

Insa pacyeTta fo3bl yCKOPEHUsi B COOTBETCTBUM C pOpMYyNoN (4) Bbinv onpeaeneHbl NoKanbHbIe MaKCUMYMbl U MUHW-
MyMbI OTKNWKA AN HANPaBNEHWIA X 1 Y M NTOKaNbHbIE MAKCUMYMbI OTKIMKA Arsi HANpaBneHus Z.

3HaveHne fo3bl Ha Nnepuoge 3anucu 2,5 MUMH 6bINo paccyYUTaHO Kak KOPEHb 6-11 CTENEHN OT CYMMbI 3Ha4E€HUI Nokanb-
HbIX MAKCUMYMOB (MO MOZYNI0), BO3BeAeHHbIX B 6-10 cTeneHb. B pe3ynbTaTte nonyyeHo:

Dx, 2,5 min = 8,6 m/c?;
D, ,5mn = 13,6 m/c
D, ;5 min = 7,26 m/c%.

B npeanonoxeHunu, 4To 3anucb CUrHanNa yCKopeHns ABNAETCA TUMMYHON AN YCNOBUI, B KOTOPLIX paboTaeTt Boau-
Tenb TPAHCMOPTHOrO CPEACTBA, U YTO BO3AAeNCTBIE BUbpaLnm umeeT mecTo B cpegHem B TedeHne 30 MyH 3a pabounii aeHb,
13 hopmybl (5) MOXHO NONY4YUTE 3HAYEHNE CPeaHEN CYTOYHOW 403bl YCKOPEHWSI:

D,, = 8,6(30/2,5)"6 = 13,0 m/c?;
D, = 13,6(30/2,5)'" = 20,6 m/c?;
D,, = 7,2(30/2,5)"6 = 10,9 m/c2.
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Dosa yckopenust Dy

!

Pacuet 036l yckopeHus D, 4 Ans cpeaHero
BPEMEHM CYTOMHOIo BO3OENCTBUSA Mo dopmyre

®)

!

PacueT cyTO4HO 4036l 3KBMBANEHTHOIo MOCTo-
SIHHOTO HaNpsKkeHus Sy, no dopmyne (A.2)

Pacuet
nokasartens R
no c¢opmyne (A.3)
OueHka Bo3gencTeums OueHKa Bo3gencTeus
3a nnet 3a BpeMSl XXU3HU
* .

R MeHee 0,8: H/3Kas BEPOSITHOCTbL Hebnaro- Seq Meree™ 0,5 MIMa: Hu3kasi BEpPOATHOCTL

NPUSITHOrO BNUSIHUA BMOpaLum HeGnaronpusaTHOro BNUsiHMA BUGpaLum
R Gonee 1,2: BbicOKkas BEPOATHOCTL Hebnaro- Sed 6onee* 0,8 MMa: BbICOKas BEPOSTHOCTH

MPYATHOTO BIUAHUSA BUBPaLIMK HeGnaronpuaTHOroO BNusiHUA BUGpaLum

* Ecnu uncno gHer BO3OeNCTBUSA 1e;g|6paLu/||/| B rofly CyLLeCTBEHHO oTnuyaeTcs ot 240, To UncrnoBoe 3HaveHne criegy-
€T YMHOXWTb Ha KoadpnumeHT (240/N) .

PucyHok A.1 — Briok-cxemMa oLieHKn HebnaronpmaTHOro BNusiHUs BUGpaLmm Ha 300poBbe YernoBeka

Mo dopmyne (A.2) onpeaensioT CyTOUHOE 3KBUBANIEHTHOE NOCTOSTHHOE HanpsPKeHWe:
S,, =[(0,015 x13,0)° + (0,035 x 20,6)° + (0,032 x 10,9)°]"® = 0,72 MMa.

PeaynbTaT nokasslBaeT, YTO AaHHbIe YCNOBUS Bo3aelicTeua Bubpauun aensaoTca cpegHumm (0,5 MlMa < S <
< 0,8 MINa) ¢ Toukn 3peHns Bpeaa 300opoBbI0 YernoBeka, KOTopbIi nogseprancs nogobHOMy BO3AENCTBUIO BCE rofbl CBOEN
paboTbl Mo AaHHON Npodeccumn.

Qs A

5 5

4 ' 4

3 3

T , -

I § o P re—
O AW REAVANVAN
-1 l T -1 \r V I
-2 -2 \-I U v
-3 ! -3

4 -4

5 l T T T -5 | | l l
75 76 77 78 79 80t 75 76 77 78 79 80t

PucyHok A.2 — BxogHoe yckopeHue u OTKIIMK CMMHHOTO OTAeNa N03BOHOYHUKA B HanpaBrneHWmM X Ha y4acTke BpEMEHU OT
75 0o 80 c obulero nepnoga uamepeHus Bubpavumm
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MpunoxeHne B
(cnpaBoy4HOe)

BnusiHve Bo3AeCTBUA MHOXECTBEHHbIX YAapPOB U NPUHMMaeMOMN No3bl
Ha NOAICHUYHbIN OTAEN NO3BOHOYHUKA

WcecnepoBaHus nokasanu, YTo MeXno3BOHOYHbIE AUCKW, CBSI3KM U MblLLILbI (MSITKME TKaHW ) NOABEP>KEHbI PUCKY TPaB-
MaTWYECKUX NOCNEeACTBUM B pe3ynbTaTe MHOrOKPaTHOIO BO34eNCTBUSI MEXaHNYECKUX YAApOB MO CreayroWwmm NpuimHaMm:

a) no3acupasLLLeroYenoBeKka MoXeT Bbi3BaThb MOABIIEHUE MEXAHUHYECKOIO HanpsixXeHUsi B MEXMO3BOHOYHbIX ANCKAX;

b) pas3nu4yune B No3ax MOXeT oKasaTb BITUSAHNE HA OTKINMK B OTBET Ha BO3,EI.el‘/‘ICTBVIG MHOXECTBEHHbIX yOapoB, TaK4To
peanbHbIVi OTKIMK He ByJeT COOTBETCTBOBaTH UCMOMNb3YEMON PacHETHON MOAENY;

€) MEXMO3BOHOYHbIN AUCK MOXET U3BMEHSITb BHYTPEHHee AaBrieHne, cmsiryatb 60nb, ycunueare ee v narnbarscs
(nepekawyBaThCs) NO4 BO3AEUCTBUEM MHOTOKPATHBIX MPUITOXEHUIA HArPY3KK;

d) cermeHT Mexno3BOHOYHON 06NacTu, NPUBOAUMBIN B ABWXEHWE, 3aBUCUT OT TOIO, HACKOINbKO NpaBuIibHo paboTa-
T HEPBHO-MbILWEYHbIN annapaTt akTVBHON U NacCMBHON cTabunuaauum, NpensaTCTBYOWMIA n3rnbaHnio (nepekallmnBaHunio)
OVICKOB;

€) yaap MOXeT Bbl3blBaTb HEMPUATHbLIE OLLYLEHUS], OblTb BHE3AMHbLIM, HEOXUAAHHBIM, U MOTOMY BbI3bIBATb UpEe3-
MEpPHY0 peaKkLmio MblLLEYHOro annapara;

f) yaap, 0cob6eHHO MHOrOKpaTHO MOBTOPEHHbIN, MOXET NPUBECTU K N3rMby (Nepekocy) B CErMeHTe ABWXEHUS BCreg-
CTBME HECMOCOBHOCTY HEPBHO-MBbILLEYHOIO annapaTta cpearmpoBaTh 4OCTaTOHMHO ObICTPO, YTOObLI KOMNEHCUPOBATL BHELL-
Hee BO3AeNncTBMe.
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MpunoxeHne C
(cnpaBou4HOe)

Ucnonb3oBaHue peKyppeHTHOM MOLENN HeMPOHHOM CeTU ANA NOMYYeHUs OLEeHKU
YCKOPEHUs peakLumn NosICHUYHOro oTAeNa NO3BOHOYHUKA Ha MHOXECTBEHHbIe yaaphbl
B HanpaBfeHUn ocu z

OKCrnepuMeHTarnbHble NCCregoBaHMs Nokasarnu, YTo UCMNOMb30BaHWe NIMHENHON Mogenu Ans pacyeTta OTKIMKa Ha
BX0OQHOE BO3AENCTBME NOSICHNYHOIO OTAENa NO3BOHOUYHUKA, OTKanMBpOBaHHON NPY HU3KOM YPOBHE BXO4HOW BUGpaumy,
NPUBOOMUT K3aHUXKEHHbIM pe3ynbTaTtam, ecrniv ypoBeHb BXOAHOV Bubpaumm BospacTaeT. bonee TouHble pesynbTaTbl NO3BO-
NsieT NONy4YnTb UCMONBb30BaHNE HENUHENHBIX Mogenew. [ina HaxoxaeHUs OLLEHKN YCKOPEHUSA peakumum NOSCHUYHOIO OTAe-
riano3BOHOYHUKA Ha BXOAHOE BO3AENCTBUE HA NoAYLLKE CUAEHBbS B HAaNpaBneHnn Z NCnonb3oBaHa pekyppeHTHas Mogernb
HelpoHHow ceTn (PHC). laHHasi mogernb paccunTaHa Ans YernoBeka, cugswero B cBo6oaHol no3e, BbINPsSIMUBLLKCH, 6e3
onopb! Ha CNMUHKY CUAEHbS.

MckyccTBeHHan HevipoHHasi ceTb npeacTaBnsieT cobom KOMNMNAUUID anropuTMOB, MO3BONSICLMX MOCTPOUTH
MOAerlb HEU3BECTHOW CUCTEMbI MO M3BECTHBIM CUrHanam Bxoaa v Beixoaa [cM. dopmynsl (2) u (3)]. CtpykTypa moaenu
npeacTaBnseT cobol HEKOTOPOE YNCIO B3aUMOAENCTBYIOLLUX 3NEMEHTOB UK HEWPOHOB. Kaxabii HEMPOH nocrne NocTyn-
NEeHUs Ha BXOg BO34eWMCTBUSI C COOTBETCTBYIOLLMM BECOM OCYLLECTBISIET €r0 HENMMHENHOE Npeobpa3oBaHne B BbIXOAHON
curHan uj(t).

Cvictemy onmcbiBaloT HAGOPOM BECOBLIX KO3 DULMEHTOB wj, Nony4aeMbiX B xoae 06y4yaloLWwmx 3KCNEPUMEHTOB.
O6LWwmii BbIXO4 CMCTEMbBI NPeacTaBnAeT cobol NUHENHYI0 CYMMY B3BELLEHHbIX BbIXOAOB KaXA0ro anemeHTa (Hempowna). B
PHC peanusosaHa o6paTHas cBA3b Yepes noaavy Ha BXOA, BbIXOAHbIX CUTHANOB C 3afepXKoW ay(t — i). Takum o6pasom,
BXOAHbIE CUrHambl CETW NPEACTaBNST COBOM COBOKYNHOCTb 3a/iepXXaHHbIX BXOAHbIX CUTHAINOB CUCTEMbI (YCKOPeHUe Ha
NoAyLKe CnAeHbA ag,) N 3a4epXaHHbIX BbIXOAHbLIX CUTHANOB CETU (alz). MockonbKy KaXabl BIXOAHOW CUrHaN ABNAETCA
hyHKUMEN BCEX NPEALIeCTBYIOWMX BXOAHLIX U BbIXOAHBIX curHanos, PHC npeacTaensietT coboli CylweCTBeHHO HennHewn-
HbIl OUNBTP ¢ GECKOHEYHOW MMMYNbCHOW XapakTepUCTUKON.

O6yuenne PHC npoBoannock ans BuGpaumm 1 yaapos B HanpasneHum z B ananasone amnnutyg ot —20 4o 40 m/c2un
B gnanasoHe yactoT oT 0,5 go 40 u. HennuenHocTe Moagenu n COOTBETCTBEHHO HEBO3MOXHOCTb €€ 3KCTPanonsauumn Ha
Apyrme ananasoHbl orpaHuYnBaeT o6nacTb NPMMEHeHUs1 METOAa, YCTaHOBNEHHONO HACTOALLMM CTaHAAPTOM.
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Mpunoxenne D
(cnpaBo4Hoe)

PaspaboTtka KOMNbOTEPHbLIX NporpamMm AnA pacyeta OTKINUKa U 403bl YCKOPeHUuA

D.1 O6wmne nonoxeHus

Pacuert YCKOpPEHUA OTKNMUKa alk no curHanam yckopeHwus ask B HanpaeleHNAX X N y MOXeT ObITb OoCywecTeneH ¢
NoMoLLbo0 NoBLIX NporpamMmm, NpegHasHaveHHbIX 45 BelYMCIIEHUs yAapHOTo cnekTpa npouecca. [insa pacyeta 4o3bl yCKO-
pPeHns B HanpasneHnn ZCTaH,EI,apTHOVI nporpaMmmbl He CyLLLeCTBYeT, HO €€ MOXHO HanncaTtb C NOMOLWbIO CTaHAAPTHLIX MaTe-
MaTu4eCKnX NPUNoxeHuii. MpuMep Takon nporpammel, HanucaHHon B MATLAB®, npuseaeH B paagene D.3.

D.2 TectoBbIM Npnmep

HacTtosiwuii npymep moxeT 6bITb UCNONb30BaH Ansi NpoBepky paboTocnocobHOCTU nporpammel. BxogHot curHan
YCKOPeHUs ay(f) Ha noaywke cWaeHbs ONs KaOXGOro U3 TPeX HanpasneHui U3MepeHuin NpeacTaBnsaet cobon kycou-
HO-NTMHENHYI0 (DYHKUMIO, COCTOSLLYIO M3 WECTU OTPE3KOB NpAMbIX. Kaxabii OTPEe30K ONUCBIBAETCH NMMHENHON (PYHKUNEN
ag(f) = ¢4t + ¢5. 3HaveHnA Ko3PDULNEHTOB €4 U C, YKa3aHbl B Tabnuue D.1. PacueT peakumm NOACHNYHOIO 0TAena nosso-
HOYHMKa AOMXeH JaTk pesynbTaT B BUAe DYHKUUI, 3obpakeHHbIX Ha pyucyHke D.1.

Tabnwnuya D.1— KycodHo-nuHerHas PyHKUMA TECTOBOroO curHana

Homep oTpeska yHKLUM ¢, mic3 c,, mic? [nanason uameHeHus ¢, ¢
1 40 0 0<t<0,05
2 0 2 0,05<t<0,2
3 =20 6 0,2<t<04
4 0 -2 04<t<05
5 40 22 0,5<t<0,55
6 0 0 055<t<2
85 8g 85z
25
20 l

-0,5

’ N
18 \
2,0 ’
-2,5

0 0.2 04 0.6 0.8 1,0 1,2 1.4 1,6 1.8 201t

a) BxogHow curHan yckopeHusi Ha NoayLLKe CUAeHbS

PucyHok D.1 — TecTtoBas BxogHas PYHKLUUA M pacyeTHble OTKIMKK, MOITYYEHHbIE B pe3ynbTare UCronb3oBaHuUsl
KOMMBIOTEPHON MPOrPaMMmbl (YKasaHbl 3Ha4eHUs! OCHOBHbIX NOKaNbHbIX 3KCTPEMYMOB B M/c2) (nucT 1)
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¢) Peakuusi no3BOHOYHUKA B HANpaBrieHun z

PucyHok D.1 — TecToBas BxogHas (PYHKLUMA U pacHeTHbIE OTKITMKM, MONTYYEHHbIE B pe3ynbTaTe NCnonb30BaHusi
KOMIMbIOTE PHOM NporpaMmbl (ykadaHbl 3Ha4@HWUS OCHOBHBIX MOKAaNbHbIX SKCTPEMYMOB B M/C2) (nneT 2)

D.3 Mpwumep nporpammbl ana MATLAB®
function SpineAcc(path, xfile, yfile, zfile)

%SpineAcc: Calculates the human response of the spine, alx, aly and alz, and also Dx, Dy and Dz,

% from acceleration measurements in the seat.

Y%path: Directory in which the measurement files are located.

%xfile, yfile, or zfile: ASCII file with a time vector in the first column and the measurement result in the x-, y- or
% z-direction, asx, asy, or asz, in the second column.

%lIf any of the filenames is given as an empty string ', calculations will not be performed in that direction.

% subfunction calls
if xfile ~*''

figure(1)

clf

SpineAccXY(path, xfile, 'x");
end
if yfile ~*"

figure(2)

clf

SpineAccXY (path, yfile, 'y');
end

12
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if zfile ~'"
figure(3)
clf
SpineAccZ(path, zfile);
end
function SpineAccXY (path, file, XorY)

%SpineAccXY: Calculates the human response of the spine, alx, aly, Dx and Dy from acceleration
% measurements in the seat. The result is stored in the file_al.txt, along with the time
vector.

%load input file
as=load([path, file, ' .txt");

%separation of input time data measurement data
time=as(:,1);
as=as(:,2);

%calculation of al(t)
a=[1,-1.957115,0.963949];
b=[0.0192752,0.00433451,-0.0167763];
al=filter (b, a, as);

%ocall the function CountPeaks to cakculate Dk
Dk=CountPeaks(a1, XorY);

%plot the result

plot (time, a1)

title (file)

legend(['D', XorY,'=", num2str(Dk)], 1)

%add the time column to the calculated response and the calculated value Dk to the last row and second
Y%column

al=[time, a1; 0 DK];

eval (['save', path, file, ' _al. ixt a1 —ascii —tabs'])

function SpineAccZ (path, zfile)

%SpineAccZ: Calculates the human response of the spine, alz and Dz from acceleration measurements in

% the seat. The resultis stored in the file Zfile_al.txt, along with the time vector.

%path: Directory in which measurement files are located.

%zfile: ASCII file with a time vector in the first column and the measurement result, asz, in the
% second column.

%load input file
asz=load ([path, Zfile, ' . txt");
(['save ', path,file,' _al.txt alz—ascii —tabs ')

%separation of input time data and measurement data
time=asz(:, 1);
asz=asz(:, 2);

%extension of asz with 8 samples
asz=[0; 0; 0; 0; 0; 0; 0; 0; asz];
%preallocation of memory
alz=zeros (size (asz) );

x=zeros (length (asz), 7);

%constants

w=[0.00130 0.01841 —0.00336 0.01471 0.00174 0.00137 0.00145;
—0.00646 -0.00565 —0.00539 0.01544 -0.00542 0.00381 0.00497;
—0.00091 0.02073 0.00708 —0.00091 0.00255 —0.00216 0.01001;
0.00898 -0.02626 0.00438 —0.00595 —0.00774 —0.00034 0.01283;
0.00201 0.00579 0.00330 —0.00065 —0.00459 —0.00417 -0.00468;
0.00158 0.00859 0.00166 0.00490 -0.00546 0.00057 -0.00797;
0.00361 0.00490 0.00452 0.00079 -0.00604 —0.00638 -0.00529;
0.00167 -0.00098 0.00743 0.00795 -0.01095 0.00627 -0.00341;
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—0.00078 —0.00261 0.00771 0.00600 —0.00908 0.00504 0.00135;
—0.00405 —0.00210 0.00520 0.00176 —0.00465 —0.00198 0.00451;
0.00563 0.00218 —0.00105 0.00195 0.00296 —0.00190 0.00306;
—0.00372 0.00037 —0.00045 —-0.00197 0.00289 —0.00448 0.00216;
—0.31088 —0.95883 —0.67105 0.14423 0.04063 0.07029 1.0330];

w = [57.96539 52.32773 49.78227 53.1688556. 02619 —27.79550 72.34446, 21.51959];

%calculation of alz(t)
fort=(9: 1ength (asz));
forj=1:7
x(t,j)=sum(alz(t—1:-1:t—4).*w(1:4,j)) + sum (asz(t—1:—1:t-8). *"w(5: 12, j))
+w(13,j);
x(t,j) = tanh (x (t, j));
end
alz(t) = sum(W(1:7).*x(t, 1:7)) +W(8);
end
alz=alz(9:1ength (asz));

%ocall the function CountPeaks to calculate Dz
Dz=CouhtPeaks (alz,'z");

%plot the result in figure 3

plot (time, alz)

title (file)

legend ([ Dz=", num2str(Dz)], 1)

%add the time column to the calculated response and the calculated value Dz to the last row and second
%column

alz=[time, alz; 0 Dz);

(['save ', path, zfile, ' _al. txt alz —ascii —tabs )

function Dk=CountPeaks (alk, xyz)

%CountPeaks: Calculates Dk from the input signal alk.

%Dk: Calculated output value Dk.

Y%alk: Input vector: One column with the response alk.

%xyz: String expression: 'x', 'y' or 'z' depending on which direction the input vector represents.
Dk=0;

i=1;

id1=1;

id2=1;

%set the array pointers id1 and id2 each time signal changes sign (+/-) and find the maximum between id1 and
%id2
fori=1: 1ength (alk) -1
if ((alk (i)> 0) & (alk (i + 1) <0)) | ((alk (i) < 0) & (alk (i + 1) > 0)))
id2=i;
ifalk (id2) <0
[mx, ind] =min ((alk (id1 : id2)));
if(xyz=="'2") [ (xyz=="2"))
mx=0;
end
else
[mx, ind] =max ((alk (id1 : id2)));
end
Dk=Dk+mx " 6;
id1=id2;
end
end
Dk=Dk * (1/6)
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Mpwnoxenne E
(cnpaBo4HoOe)

MepeyeHb TeXHUYECKUX OTKIOHEHUI OT NPUMEHEHHOro MeXAyHapoaHoro ctaHaapTa

Tabnwuuya E.1

NCO 2631-5:2004

Pasgen, nogpasgen, NyHKT,
noanyHkT, Tabnuua, NpUnoXeHue

Mogudukauus

2 HopmaTuvBHble CCbINKN

JononHeH cobinkoi Ha TOCT 12.1.012—2004 «Cuctema ctaHpapToB besonac-
HOCTU TpyAa. BubpauuoHHas 6esonacHocTb. Obwume TpeboBaHusy.

Ccbinka Ha «MCO 2041:1990 Bubpauusi v yaap. TepMuHbI 1 onpegeneHus» 3ame-
HeHa cebinkoit Ha TOCT 24346—80" «Bubpauus. TepMuHbl 1 onpegeneHnsy.

Ccebirnka Ha «MCO 2631-1:1997 Bubpaums u yaap. OueHka BosgencTeums obuuen
BMGpaumum Ha denoeeka. Yacte 1. Obwwme TpebGoBaHusi» 3ameHeHa CCbIIKOW Ha
FOCT 31191.1—2004% «Bu6pauus 1 yaap. Mamepenue obiuei BuGpaLmm 1 oLeHka ee
BO3geicTBUs Ha yenoseka. Yacte 1. O6wme TpeboBaHus».

Ccbinka Ha «CO 5805:1997 BubGpauusi n yoap. Bosgelictere Ha yenoeeka. Tep-
MWHbI U ONpeaeneHns» UCKIoUeHa.

Ccbinka Ha «MCO 8041:2005 BoageicTteue Bubpaunm Ha HYenoeeka. Cpegcrea ns-
MepeHuit» 3ameHeHa cebinkoi Ha «FOCT UCO 8041—2006% Bubpaums. BosgeiicT-
Bue BMGpauum Ha Yenoseka. CpeacTBa N3MepeHniny.

Ccebinka Ha «MCO 10326-1:1992 BubBpaunsi. MeToq oueHku BUGpaUum cuaeHuii
TPaHCMOPTHLIX CPEACTE B YCNoBUsiX NabopaTopHbIX ucnsitaHuii. Yacts 1. O6wue Tpe-
BOBaHMA» 3aMeHeHa cebinkoi Ha «TOCT UCO 10326-1:20028 BuGpauus. OueHka
BMOpaLun cuaeHWin TPaHCNOPTHLIX CPEACTB NO pesynbTatam nadbopaTopHbIX UCTIb-
Tanui. Yacte 1. O6wme TpeboBaHnsa»

BuGnuorpadwusi

CTPYKTYPHBIA 3NEMEHT UCKITIOYEH

Y CreneHb cooTeeTcTeMs — NEQ.
2 CreneHb cooteeTCcTBUSI — MOD.
% Crenexb cooteeTcTBUS — IDT.
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