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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 NOANOTOBNEH ObuwecTBOM C OrpaHMYeHHON OTBETCTBEHHOCTEI «3NEeKTPOHHLIE TEXHOMOMMU U Me-
Tponorndeckue cuctemel» (OO0 «3TMC») n 3akpbiTelM akumMoHepHbiM obwecTBom «HaydHo-uccnegosa-
TENbCKWIA LEHTP KOHTPOMS M AUarHoCTUKM TexHudeckux cuctem» (3A0 «HWL, KO») Ha ocHoBe cobcTBEeHHOTO
nepeBofa Ha PYCCKUW 513blK aHIMOS3bIMHOW BEPCUM CTaHAapTa, YKasaHHOro B NyHKTe 5

2 BHECEH ®epnepanbHbiM areHTCTBOM MO TEXHUYECKOMY pPeryrnvpoBaHUi0 U MeTponorum

3 NMPUHAT MexrocygapCTBEHHLIM COBETOM NO CTaH4APTM3aLMKN, METPOMNOrMM U cepTudukaummn (npo-
Tokon ot 31 oktabpsa 2024 r. Ne 178-1)

3a NMPUHATKE NPOrornocoBanu:

KpaTtkoe HaumeHoBaHUe CTpaHbl Kog cTpaHel no MK CokpaleHHoe HanMeHOBaH1e HaunoHansHoro opraHa
no MK (MCO 3166) 004—97 (CO 3166) 004—97 no craHgapTusayum

ApmMeHuns AM 3A0 «HauuoHaneHbIM oprad No cTaHgapTU3auuu
1 MeTponoriny» Pecnybnvkn ApmeHus

Kvpruanga KG KblpreisctaHgapt

Poccusa RU PoccraHgapt

YabekucTaH uz Y3beKkckoe areHTCTBO N0 TEXHUYECKOMY
perynupoBaHvio

4 MNpwkazom PenepanbHOro areHTCTBa Mo TEXHUYECKOMY peryrnupoBaHuio u meTponorun ot 16 gekabps
2024 r. Ne 1906-cT mexrocynapctBeHHblin ctaHgapT FOCT I1SO 10326-2—2024 BBegeH B LeWCTBUE B Kade-
CTBE HauuoHanbHoro ctaHgapta Poccuiickoin ®enepaunn ¢ 1 gekabpsa 2025 .

5 HacTosiwmit ctangapT ugeHTUYeH MexayHapogHomy ctaHgapty ISO 10326-2:2022 «Bubpauus. Ia-
BopaTopHbIi METO OLEHKN BUOpaLUn CuaeHUn TPaHCMOoPTHLIX cpeacTs. YacTb 2. XKene3HoaopoXKHbIN TPaHc-
nopt» («Mechanical vibration — Laboratory method for evaluating vehicle seat vibration — Part 2: Application
to railway vehicles», IDT).

MexoyHapoaHeiv cTanaapTt paspaboraH TexHudeckum komuTtetom TC 108 «Bubpauwsa, yaoap v KoHTponb
cocTosiHWUS», NnogkomuTeToM 4 «Bo3anelicTeue Ha Yenoseka Bubpauun 1 yoapos» MexayHapoaHoi opraHumaa-
uMm no ctaHgaptuzayum (ISO).

MpW NpMMEHEeHMM HACTOSILLEro cTaHaapTa PEeKOMEeHAYeTCA UCMOMNb30BaTh BMECTO CChINOYHbIX MEXOy-
HapoOHbIX CTAH4APTOB COOTBETCTBYIOLLME MM MEXIOCYOAapPCTBEHHbIE CTaHAapThbl, CBEAEHWS O KOTOPbIX Mpu-
BeAeHbl B AONONHNTENbLHOM NpunoxeHunn JA

6 BBAMEH IOCT 31317.2—2006
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HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs e ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UMeHeHUs Umu OmMeHbl Hacmosiuea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© 180, 2022
© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2025

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPAXKMPOBAH M pacnpocTpaHeH B KayecTee ouumansHoro
n3gaHua bes paspelleHua PefepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHui

W MEeTponorvm

i

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 3/32
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-10326-2-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69698
https://gostexpert.ru/gost/gost-10326-2-2024?utm_source=pdf&utm_medium=69698&utm_term=page

FOCT ISO 10326-2—2024

CopaepxaHue
1 00BNACTb MPUMEHEHUS . . . . o oottt e e e e e e e e e e e e e e e e e e e e e e e e e e e 1
2 HOPMATUBHBIE CCBIMTKU . . .« o ot ittt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 1
3 TepMuHbI, onpefeneHnsi, 0B03HAYEHNS N COKPALLUEHUS. . . L.ttt e e e e e e 2
4 HanpaBneHus OeNCTBUSA BUOPALIMM . . . . . . . ..ttt et e e e e 3
5 XapaktepucTtukn BUGpaumnmn n NepenatodHbIX CBOMCTE CUOEHBS . . . . . oottt it et e e e e e e e e 4
5.1 XapakTepUCTUKM BUDPALIMM. . . . . . o o ot e e e e e e e e e e e e e e e e e e e e 4
5.2 XapaKkTepUCTUKKA NepenaTouHbIX CBOUCTB CULEHDBS . . .. . oottt e e e e et et e e e e e e 5
6 OBOLLEE OMMUCAHUE METOLA . o o v oo vt et e e e e e e e e e e e e e e e e e e e e e e e e et e e e e e e e e 6
T TOURMENIMEDEBINM ikl 5 5 5w v w o 2 cnmissenns & & & 5 & % & @ SRS & 3 @ W & & 7 & LG & % 5 5 & & % & SO ¥ 8§ 8 % & B s F
B CPEACTER MBMEDPEHMI' : ¢« ¢ o v s camirimin a5 5 % & 5 & & £ 000 & 5% % & & & 5 ¥ & cusaiid % & 5 & & 5 § & NG a ks 88 b ¥ 0 7
9 TpebOBaHNA BE30MACHOCTI & ¢ v s 55 5 5 58 £ 5 £ 5l s 555 5 58 L0 8 saelen s 85 85848 s adimmidsaisseyes 7
10 TpeboBaHUA K CUOEHBAM U UCTIBITATEISAM . . . . .ttt e e e e e e e e e e e e e e e e e e e e e 7
10.1 VICNBITYEMDBIE CULBHDBS . . . o oo ot it i e et e e e e e e e e e e e e e e e e e e e e e e et e 7
10.2 VICTIBITATEIM . o . ottt et e e e e e e e e e e e e e e e e e e e 8
11 BOCNpon3BOAUMAR BUBPALIMA. . . . . . . ottt e e et e e e 8
11.1 OBLUME MOMOMKEHUS .« . ot ot it e e e e e e e e e e e e e e e e e e e e e e e 8
11.2 T1CEBAOCYHAMHAS BUOPALIMST . . . v vt ittt e et e e et e e et e e e et e e 8
11.3 FaPMOHUYECKOE BOBBYHOBHUE . . . o v vttt et et e e et e e e e e et e e 9
11.4 Bubpauus, npeacraBUTeNbLHANA AN peanbHbIX YCNOBUIA 3KCNNYaTaLMU. . . . o . oo ov e et 9
12 N3MePSEMBIE MAPAMETPBL . . o oo ittt e e e e e e e e e e e e e e e e e e e e 10
12.1 MceBgocnyyanHas enbpauua u Bubpauus, npeacTaBuTensHas ANs peanbHbIX YCIoBUA
OKCTIMYBTALMM ¢ o w6 o oo v s sommebmmn 5 6 5 6 5 & & FEUARERSE & 5 5 & 5 8 5 & SEmemes © 5 5 o § 5 ¥ & SEwmms 5 & a5 5 b ¥ 5 3 10
12.2 FapMOHMHECKANA BUBPALIMA . . . .. it 10
TSICTIBITAHAE ¢ s s 7 55 s F o RS 5.5 55 S S 8 NS B SR Y S e S EE S L A S 52 R E B 2 10
13.1 lNoaroToBKa K NPOBEOEHUIO UCTIBITAHMIM . . . . .ottt ittt e e e e e e e e e e e e e e e e e s 10
13.2 WcnbiTanre c Bo3by:kaeHeMm nceBgocnyyvanHon Bubpaunn v Bubpaumm, npeacTaBnTensHom
ONs peanbHbIX YCMOBUIN SKCTIMYATALMM. . . o« ot ettt e e e e e e e e e e e et e e e et e s 1"
13.3 NcneiTaHne ¢ Bo3ByOeHMeM rapMOHUYECKOM BUBPALIMM. . . . .. oo oot e e 11
14 INPOTOKEMMCTBITAHMU.: « = « = o o o & 5 & 5 & 8 & o SCOEEEER 5 8 % 6§ & % & SRS B F 5§ % 4 & 5 SRS 4 5 8 % 4 % & 7 2 1
144 CMOBHBE s w5 08 ¢ 5 0 & somsraring &% 5 8 & 8 5 & @ Uemymn & & % & § F EF B MBEYIEG 2 & 88 b B F D DEEe E Rk 6 a By B 11
142 VICDBITATEMW ;520 v 2 s s omiemms 3555 58 68 Halais s S s 60 8 HEeas s p s F s s PEens s s 5580853 11
T14.3 VIBMEPUTEIIBHAT LLEMID « & o o v v v vt et e e et e e e e e e e e e e e e e e e 11
14.4 Pe3ynbTaThl MCABITAHUI. . . . . o oottt et et e e e e e e e e e e e e e e e e e e e e 1"
MpunoxeHue A (cnpaso4dHoe) MNpumep npouenypbl hOPMUPOBAHMS YNPaBNSAKLLErO CUrHana
BO3DYNKABHUS . . . .o ottt e 14
MpunoxeHue B (pekomengyemoe) PopMunpoBaHne yrnpaBnsawLLEro curHana smbpauum,
npeacTaBUTENbHON ANA peanbHbIX YCIOBUWA 3KCANYATALUMM . .. ..ottt i e e e e e 17
MpunoxeHue JA (cnpaBoyHoe) CBEOEHWS O COOTBETCTBMUM CCbINTOYHbLIX MEXAYHAPOAHbIX CTAaH4ApPTOB
MEXIOCYAAPCTBEHHBIM CTAHAAPTAM . . . ottt ettt it et e et e e e e et e e e e e e 23
ST Lo i o= Lo o 17 < 24
v
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 4/ 32

Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-10326-2-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69698
https://gostexpert.ru/gost/gost-10326-2-2024?utm_source=pdf&utm_medium=69698&utm_term=page

FOCT ISO 10326-2—2024

BeegeHue

Bubpaums Ha KenesHoLOpPOXHOM TpaHCMNopTe, Kak npaBwuno, HeBbicoka. OgHako 0coBeHHOCTU KOoH-
CTPYKUUWM CUMOEHBS MOTYT MPUBECTM K YCUINEHWHO BUDOpauMM B MeCcTe KOHTaKTa CUAEHbSA C MacCaXXMpoM UMK
YNeHoM noes3gHon Bpuragbl Mo cpaBHEHWIO © BUGpauuen y ero ocHoBaHus. MNoaTomy Ans NPorHO31MpPOBaHNS
OXNOaeMoro Bo3aeicTBUA BMBpaLUK BaXXHO MMEThL NpeacTaBneHne o AMHaMUYecKoM NoBeAeHUN CUOeHbA B
LLernoM ¥ OTAEenbHbIX ero Yacter (nogBecku, obusku U np.). Takne cBedeHUs MO3BOMAKT ONPEAEnUTL ONTU-
ManbHYH KOHCTPYKLMIO CUAEHBSA U B KOHEYHOM cyeTe obecneunTs 6e30MacHOCTL YNeHOB noe3aHon bpuragbl
u KoMOPT NaccaxMpoB BO BPeEMS MOe3[dKU (OLeHKa cTeneHu koMdopTa NaccaXWpoB Xene3HOOOoPOXKHOro
TpaHcrnopTa — B COOTBETCTBUM C [2] unu [4]).

PeaynbraThl NabopaToOpHbIX UCMBbITAHWA CUAEHWUIA, BLIMOMHEHHLIX B YCNOBWUAX BOCNPOU3BOAMMOCTH, 40-
NOMHSOT AaHHbIe, NOMyYeHHbIe B peanbHblX YCNOBUSX UX SKCMyaTauuu.

Bubpauns ocHoBaHWs CMAEHbS XKenesHo4oPOXKHOIo TpaHcnopTa npeAacTaBnseT coboi cnyYanHbli He-
CTaUMOHAapPHLIA LMPOKONONOCHLIA npouecc. CnekTp BMbBpaunin 3aBUCUT OT BWAA TPaAHCNOPTHOMO CpPeacTea,
€ro Harpysku, COCTOSIHUSI MPOUns Konec, reoMeTpuu M KadecTBa nyTu 1 T.4. [No3aToMy B COOTBETCTBUU C Ha-
CTOAILLMM CTaHOapTOM BO3ByKOEHUE CUAEHLSA MOOENUPYETCS pasHbIMM TUnamu Bubpauwu (cm. pasgen 11):

- MCeBOOCMYYalHbIMK LUMPOKOMNOMOCHLIMM KonebaHuaMK, NocneaoBaTensHo npunaraeMelM1 B Hanpas-
neHwm Tpex ocei: X, Y Z. BoabyxaeHne MeeT NpocTyto hopMy CNeKkTpa U MOLHOCTb, JOCTATOMHYI0, YTODbI
OXBaTUTb DONLLIMHCTBO BO34EACTBMIA, HAbMogaemMblX B peanbHbIX YCIOBUSAX OBUKEHUS TpaHcnopTa,

- TEMM Xe MCeBOOCNYYaNHbIMW LIMPOKONONOCHLIMIK KonebaHuaMK, HO NpunaraemMbiMKU B HanpasneHun
ocen X, Y n Z oqHOBpPEMEHHO. 3TO NO3BOMSAET YUNTHIBATL OTKIMKU HA BUOpaLMIO, OENCTBYIOLLYO B Nonepey-
HOM HamnpaBNeHWW, YTO B BONbLUEN CTEMNEHW COOTBETCTBYET peanbHbIM YCNOBUAM 3KCMNyaTauuu CUOEHbS.
Kpome Toro, Takon Tun Bo30yKaeHWs No3BOMSeT COKpaTUTh obLee BpemMs UCMbITaHWi;

- TapMOHMYeckon BubpaLmen, No3BonAwLIEA OLUEeHUTb HEMMHEMHOCTb OTKMNKWKA;

- Bubpaumen, Bocnponssosien peanbHble BO3OENCTBMA Ha TpaHcnopTe. McnonbaytoT Bo3byxaeHve,
C034aHHOE WCKYCCTBEHHO WIM HA OCHOBE peanstHOoW 3anucu npolecca, nocneaoBaTensHO BAOMNb KaXKO0W U3
ocen X, Y n Z unu, ecnu no3BonsaeT ucnsitatensHoe obopygoBaHue, No BCEM OCSIM OAHOBPEMEHHO. Takon
TUN BO3BYXOEHUS 0AET BO3MOXHOCTb OLEHUTb PeanbHbIA OTKNWK CUOEHbA B YCIOBUAX €ro 3Kcnmyartauunu,
0CODEHHO C Y4eToM TOro, YTO MoBedeHWe CUMAEHbS BMecTe C CUOSLMM Ha HeM YeloBeKOM NMPUHLMMManbLHO
HernMHenHo.

MpMMEHMMOCTb UCMbITAHMIA C BOCNPOW3BEAEHMEM NCeBA0CAy4alHOro BO3DYXAeHWs 3aBUCKT OT TOrO, B
KakoW CTEMNeHW HENMUHENHOCTLIO CUCTEMBI «4ENOBEK—CUAEHLE» MOXHO npeHebpeusb. [JonylweHwe o nuHen-
HOCTW CUCTEMbI NPOBEPSIOT B MPOLECCEe UCMbITAHUIA C NPUNOXEHWEM BbICOKOAMMNMUTYLHOMO rapMoHWUYECKOro
BO30ENCTBMA Ha 4YacToTax, COOTBETCTBYHLUMX MMKaM YacTOTHOW XapaKTepUCTUKU CUOEHbS WM NOMYYeHHbIX B
X0Oe UCMNbITaHWiA Ha NCeBAOCNyYalHy0 BUOpaLumio.

MockonbKy OTKMUK CUAeHbs BO Bpems nabopaToOpHbIX MCMbITAHWIA C NPUMEHEHMEM MCEBAOCMYYaNHOro
BO3DYXOEHUST MOXET CYLLeCTBEHHO OTNMYaTbCs OoT HabnogaemMoro B peanbHbIX YCIOBUAX, MOMYYeHHbIEe pe-
3ynbTaThl HE CriegyeT CPaBHUBATL C KAKMMU-NMBO0 npegenbHbIMN (JoNYCTUMbIMK) 3Ha4YeHUsMK. Llenbio Takmnx
UCNbITaHWIA ABNSETCS ONpeaeneHne YacTOTHBIX XapakTepUCTUK CUCTEMbl «CUOEHbe—4YenoBeKk» B TOYKax Ha
NOAYLKE W CMNUHKE CUOEHbS B TPEX HanpaBneHuax ABMXKeHUA: X, ¥ U Z. OHW HarnsgHO OeMOHCTPUPYIOT Ha-
npaeneHne nepegaBaemoro Bo3OyxageHus, obnacTty 4acToT ¢ BonblKM U ManbiM ycuneHueM BubGpaunmn un
CTerneHb 3TOro ycuneHus. Bece 310 JaeT OCHOBY NS CPAaBHEHWUSI CUOEHUIM pasHbIX KOHCTPYKLUMIA.

[na KenesHoOoOPOXKHOro TpaHcnopTa XapakTepeH AvanasoH vactoT Bo3dyxageHusa ot 0,5 go 50 Iu.
Ha yactotax Hmxe 0,5 'y cuageHbs nepegaioT Bubpauuio 6e3 ycunenusa. Bubpauua e Ha 4YacToTax CBbllle
50 Iy B 06bIYHBIX YCNOBUAX 3KCMNyaTaLmMi CUOEHbS CAMLLKOM Mana, 4Tobbl BbI3BaTh OLLyLLeHWe guckoMdop-
Ta. Ecnun cnpgeHbe cHabxeHo cobCcTBEHHON NOgBECKOW, TO €ro XapakTepucTuki oueHnearT no 1SO 10326-1.
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

Bubpauwusn
NABOPATOPHbIA METO[ OLLEHKM BUBPALIMM CUOEHWUA TPAHCNOPTHbIX CPELACTB
Yactb 2
’ene3HogoOpPOXKHLIA TPAHCNOPT

Mechanical vibration. Laboratory method for evaluating vehicle seat vibration. Part 2.
Application to railway vehicles

Oarta BBegeHna — 2025—12—01

1 O6bnacTb npUMeHeHUus

HacTtosawmwmin ctaHgapT ycTaHaenueaeT TpeboBaHMA Kk NpoBeAeHNio NabopaTopHbIX MCMbITaHWI CUOEHWA,
npegHa3Ha4YeHHbIX ONS MCNOoNb30BaHWA naccaxXMpamym M YneHaMmu noesaHon Gpuraabl KenesHoOoPOXKHbIX
TPaHCMNOPTHLIX CPeAcTB (JIOKOMOTMBOB, MPULEMNHbIX U CaMOXOOHbIX BaroHOB) U HE MMEKLW X CODCTBEHHOW
B1BpOM30oNMpyoLLLEN NOABECKN (MCNbITAHUA CMAeHWMA ¢ BUBponsonupyoLlen nogeeckon — no 1SO 10326-1).

VMcnbiTaHWa NpoBOAAT C NpUMMEHEHUEM BO3DYXOeHUA NpsaMonMHeiHon Bubpaunen Boonb Tpex B3auMHO
nepneHAVKynApHbIX ocel B AnanasoHe Yactot ot 0,5 go 50 u.

MMony4aemMble B pe3ynbraTte UCMNbITaHUW YacTOTHbIE XapakKTepUCTUKA CUOEHWUI MO3BONAT OUEHUTD, Ka-
KM o0Bpas3om BMOpauua nepedaeTca Yepes cUgeHbe naccaxupy unu YneHy noesgHoin 6puragel. Kpome Toro,
OHW MO3BONAT OLEHUTL BUDpaUM0 CUOEHBA C TOYKU 3peHUs KoMdopTa HaxodsALWerocs Ha Hem Yenoseka.

KMcnbiTaHua NnpoBogAT ¢ npMMeHeHneM Bo3byxaeHns Bubpaumnen pasHbix TUNOB B 32BUCMMOCTM OT UMe-
OLLMXCA cBeaeHU 06 YyCnoBUsAX aKCnnyaTtaumm CUOeHWA N BO3MOXHOCTEN UCMbITAaTEeNbHOro 06opynoBaHNUA.

2 HopmaTtuBHLIE CChINKN

B HacTosiLleM cTaHOapTe NCNonb30BaHbl HOPMATUBHbIE CChINKW Ha Creaywue cTanaapTsl [Ana gatu-
POBaHHbIX CCbINOK MPUMEHSAIT TOMbKO yKasaHHOe M34aHue CCbINTOYHOro cTaHaapTa, A He4aTUpPOBaHHbIX —
nocriegHee usgaHve (BKMo4Yasa BCe U3MEHEHNs)]:

ISO 2041, Mechanical vibration, shock and condition monitoring — Vocabulary (Bubpauus, yaap v KoH-
Tponb cocTtosiHuA. CnoBapsb)

ISO 2631-1, Mechanical vibration and shock — Evaluation of human exposure to whole-body vibration —
Part 1: General requirements (Bubpauua v ygap. OueHka Bo3geincTBua obwen Bubpauum Ha yYenoBeka.
YacTtb 1. ObLwme TpeﬁoBanﬂ)”

ISO 5347 (Bce yacTtu), Methods for the calibration of vibration and shock pick-ups (MeTogbl kKannbpoBkm
AaTynkoB BUBpauum 1 yaapa)

ISO 5348, Mechanical vibration and shock — Mechanical mounting of accelerometers (Bubpauusa u
yoap. MexaHudeckoe KpenfeHue akcenepoMeTpoB)

1) B npumeHsieMom MmexayHapoaHom cTaHgapTe 1ISO 10326-2:2022 ctaHgapT ISO 2631-1, cchinka Ha KoTopbii
HOCWT HOPMAaTUBHBLIN XxapakTep, owmnboyHo noMelleH B bubnuorpadmio.

MapaHune ochbuumnansHoe
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ISO 8041-1, Human response to vibration — Measuring instrumentation — Part 1: General purpose
vibration meters (Bo3gencTeme Bubpaumm Ha Yenoseka. Cpencrea uameperHuin. HYactos 1. Bubpometpbl obLue-
ro HasHadyeHus)

ISO 10326-1:2016, Mechanical vibration — Laboratory method for evaluating vehicle seat vibration —
Part 1: Basic requirements (Bubpauus. llabopaTopHbIA MeToq OUeHKU BUBpauun CUOeHWA TPaHCMOPTHBIX
cpencte. Yacte 1. Obwme TpeboBaHus)

ISO 13090-1, Mechanical vibration and shock — Guidance on safety aspects of tests and experiments
with people — Part 1: Exposure to whole-body mechanical vibration and repeated shock (BuGpauus v yoap.
Mepbl 6e30nacHOCTM NpKU MPOBEAEHUN UCMbITAHUIA M 3KCNEPUMEHTOB C yyacTuem nogein. Yacte 1. Boagei-
cTBue 0buein BUOpauun n NOBTOPAKLWMUXCS yaapoB)

ISO 16063 (Bce 4actu), Methods for the calibration of vibration and shock transducers (MeTtoagbl kanu-
6poBkun npeobpasosartenei sBubpaumm 1 yaapa)

3 TepmuHbI, onpegeneHns, 0603Ha4YeHUA U COKpaLleHUs

3.1 TepmuHbl M onpegeneHns

B HacTosweM cTaHgapTe NpUMeHeHbl TepMKHBLI U onpegenedns no SO 2041.

NCO n M3K BegyT TepMmuHonorudeckne 6asbl gaHHbIX 45 UCNONbL30BaHMA B cTaHAapTU3aumm no cne-
AyloWKM agpecam:

- nnatdopma oHnanH-npocMmoTpa NCO: goctynHa Ha hitps://www.iso.org/obp;

- Onektponegua M3K: gocTtynHa Ha http://www.electropedia.org/.

3.2 O603Ha4YeHMA U COKpaLleHUA

B HacTosweM cTaHgapTe NpUMEHEHLI creaytolme yenoBHble 0603Ha4YeHns U CoKpaLleHns.
2

8yms — CPeAHeKBaapaTW4HOE 3HAYeHNe YCKOPEeHNs, M/c;

a,, — CpeaHekeagpat4yHOe 3HaqYeHWe KOPPEKTMPOBAHHOIO YCKOpEeHWA (C,byHKLI,VIFI 4aCTOTHOWM KOp-

pekuun — no 1SO 2631-1), m/c2;

W(f) — cbyHKLMS1 4ACTOTHOM KOPPEKLMIM AT OLIEHKN CTEMNEHWN AUCKOMOPTA, CBA3AHHOM C BO3AENCTBN-
em Bubpauwnm (cm. 1ISO 2631-1);

a(t) — MTHOBEHHOE 3HauYeHVe yCKopeHus, M/c?;

a(t, B,, f) — MrHoBeHHOE 3Ha4YeHue yckopeHus a(t) nocne NpoxoxaeHns unsTpa ¢ Nonocon nponycka-
Husa oT (f— B,/2) no (f + By/2), m/cZ;

b(f) — MrHOBEHHOE 3HaYeHWne YCKOpeHus, M/c2;

b(t, B,, f) — MrHoBeHHoOe 3Ha4eHune yckopeHus b(t) nocne npoxoxaeHns unsTpa ¢ Nonocoi nponycka-
Hus oT (f = B,/2) no (f + B,/2), m/c?;

b'(t, B, f) — MrHoBeHHOE 3Ha4YeHne yckopeHus b(t) nocrie npoxoxaeHus unbTpa ¢ Nonocon nponycka-
Hus oT (f = By/2) po (f + B,/2) v casura dasbl konebanua Ha /2, m/c2;

B — TO4YKa U3MEPEHUsI YCKOPEHUS HA CMWHKE CUOEHBS;

B, — vHTepBan paspelueHus B Npouecce YacToTHOro aHanuaa, Ny,
C,p(f) — pencreutensHan Yacte G (), (M/c2)2Iu;

d — aMnnuTyaa nepemMeLLeHns Ha OfHON YacToTe konebaHuim, Mm;

f —vacToTa, u;

f. — JacToTa, COOTBETCTBYIOLLAsA NUKY YaCTOTHOM XapakTepucTuku, u;

G,,(f) — cnekTpanbHasa NMoTHOCTL MOLLHOCTKU yCKOpeHWUa a(f), onpeaensemas Kak cpefHvi keagpar
YCKOPEHUs! B €MHUYHOI nornoce vacTor, (M/c2)2/Iu;

G,p () — B3auMHas cnekTpansHas NIoTHOCTb MOLWHOCTY ABYX CUrHaros yckopeHus, a(t) n b(t), aensio-
Llascs KOMNIEKCHOM OYHKUMEN YacToThl, (M/c2)2lru;

|Gap(l — momynb Gp(h), (M/c?)2ry;
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Gyp(f) — cnekTpanbHas NNOTHOCTL MOLLHOCTM ycKOpeHus b(t), onpegensemas kak cpeaHWn ksagpar
YCKOPEHWS B eAUHUYHOI nonoce vacToT, (M/c2)2/Iu;

H(f) — yacToTHas (amMnnuUTyOHO-4acTOTHAA) XapakTepucTuka, Aenawancs be3pasmepHOi KOMIMMEKC-
HOW PYHKLMEN YaCTOThI;

P — TO4Ka naMepeHUss yCKOpeHUs Ha UcnbiTatensHon nnatdopme;
CIMNM — cnekTpanbHas NMoTHOCTb MOLHOCTH;

Q,p(H) — MHuman vacte G, (f), (M/c2)2/Ty;

S — TOuYKa U3MEpPEHMA YCKOPEHMA HA NOAYLLIKE CUAEHbS;

t — Bpewm4, C;

T — nepvog M3mMepeHus 1 aHanusa curHana, c;

Tr — k03dhdnumeHT nepenaun (6espasmepHasi BeNUUMHa);

X, ¥ U Z— CMMBOMbI, UCNOMb3yeMble Ans 0603HaYeHUs1 HanpaBneHWin JedcTBMA BUOpaLIMK Ha noayLuke
M CNUHKe cuaeHbs (Tovku S 1 B);

X, Y n Z — cumBonbl, ncnonb3yeMble ana obosHadveHwns HanpaBneHWin gelcTena Bubpauun Ha nnar-
¢dopme B TouKe P;

yazb(f) — (OYHKLMS KOrepeHTHOCTU CUrHarnoB yckopeHus a(f) u b(t) (beapazmepHas dyHKUNSA, NPpUHUMa-
towas aHadeHus ot 0 go 1);

0,,( — tasa G,(1), ABnAwLWanca 4eNCTBUTENbHON (DYHKLWEN YacToThl, pag,.

B kadecTtBe NOACTPOYHbIX MHOEKCOB B HAaCTOALWEeM CTaHOapTe WCNonb30oBaHbl cnefyrwuiue oboaHave-
HUA:

| — WMHOEKC, yKa3blBalLWM HanpasneHue ABMXKEHUA NnatdopMbl U MpUHUMaKOLWKMIA 3HadyeHue X, Y unu
Z,

k — uHOeKc, yKasblBalolWniA HanpaBneHue ABMXKEHWSA B TOYKax B 1 S 1 npyHMMalowWmiA 3Ha4eHue X, y
unu z;

rms — cpefHeKBaApaTU4YHOE 3HaYeHue;

S — WHAOEKC, yKa3bIBal'OLL|VII7I Ha TO, 4YTO OaHHasa Belnn4vmnHa ABNAeTCHA pre,ﬂ,HEHHOI}I no pesynbratamM Tpex
nocrnefoBaTenbHbIX UCMBbITAHUIA,

W — MHAOEKC, yKaBblBa}OLLI,VIﬁ Ha TO, 4TO AaHHbIN napameTp Bbin nony4eH Ha OCHOBE KOPPeKTpPOBaHHOIO
no 4acToTe CcurHarna yCKOpeHUs;

o — WHAEKC, YKa3blBALWMA TOUKY U3MEepPeHUsl YCKOPEHUS Ha CUOEHbE U NPUHUMAIOLLMIA 3HadeHue S (no-
OYLIKa CUAEeHbs) unu B (cnuHka cupeHss).

4 HanpaBneHusa gencTBmMA BUOpauun

[Ona onucaHnsa BosgencTeua obulen Bnbpaunn Ha YenoBeka B HACTOSLEM CTaHAapTe MCNoNMb30BaHb
ABe basnueHTpuyeckue cucteMbl KoopauHar (x, ¥, z) no 1ISO 2631-1 ¢ ueHTpamu, COOTBETCTBEHHO, HA NOBEPX-
HOCTW KOHTaKTa Aroamuy, cuasLuero Yenoeeka v noayLkn cuaeHba U Ha NOBePXHOCTM KOHTaKTa CNUWHbI 1 CIMHKA
cuaeHbs (cM. pucyHok 1).
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1 — cnuHKa cuieHbs; 2 — nogywka cuaeHes; 3 — nnartdopma BubpocteHaa; B — Touka M3MepeHWiA YCKOPEHWUSI HA CTIMHKE CUOEHbS;
S — To4Ka M3MEepPeHWUIn YCKOPEeHUS Ha Nodyllke cuaeHbs; P — Touka uamepeHuit ycKopeHus Ha nnatgopme

MpumeyvyaHne — CTpPenkn yKasbIBaKT NONOXUTENLHOE HanpaeneHWe ocen.
PucyHok 1 — HanpaeneHus nameperuii Bubpauum

Cuctema KOOpAWHaT, ucnonbdyemMasa anAa onvMcaHwu# I'IpFIMOJ'IVIHE.‘I;IHOFI BMGDBLWII/I TPaHCNOPTHOIo cpen-
CTBa, onpefeneHa KakK OpToroHarnbHad CcuUcteMa KoopAWMHaT C OCAMW, napannernbHbIMWU OCHOBHbIM OCHAM
TPaHCNOPTHOIo cpencTea. an 3TOM oCb X HarnpaelneHa BOONb TPaHCNOPTHOIoO cpenctea, OCb Y — nonepexk,
aocb Z — BBEpPX, NnepneHanKynapHo K nioCKOCTH, OGDaSOBaHHOI?I ocamm X u Y. Ocn cuctemsl KoopauHar,
VICFIOJ'Ib3yEEMOIﬁ ana onncaHnmA BM6paLl,]/II/i TPaHCNOPTHOro cpeacTea, 0bbl4HO HenapannenbHbl OCAM CUCTEMBbI
KoopOuHarT, CBA3aHHOW C CMOEHbLEM (Hanpvwlep, M3-3a TOro, 410 NoAaywkKa cuaeHbsd v camMo cunaeHbe MoryT
ObITb pacnonoXxeHbl No4 HEKOTOPLIM YITIOM K I'IpO,EI,O]'IbHOI?I OCHK TPaHCMNOPTHOIo cpe,qcma).

5 XapakTepucTuku BMGpaLum U nepefaTovHbIX CBOWMCTB CUAEHbSA

5.1 XapakTepucTUKU BUBpauumn

5.1.1 OGwWwmMe nonoxeHus

Ona onucaHusa BMGPELI,VWI WCNOonNe3yKWT TPpW nNapameTpa. cpeHekBaapartu4yHoe 3Ha4YeHWe YCKOPEeHWUA,

CNneKkTpanbHyK NOTHOCTL MOLWHOCTK YCKOPEHUA U B3aMHYH CNeKTparbHYH NMNOTHOCTL MOLWHOCTKU YCKOpe-
HUA.

5.1.2 CpeaHekBagpaTUyHOE 3HaYE€HUe YCKOPEHUA a,, .

CpenHekBapaTMyHOe 3HAYEHWE CUTHAmNa YCKOPeHUs a,,. OnpeaensaiT OfHUM U3 MEeTO[0B B COOTBET-
CTBUU C ChOPMYIION

1 T 1/2
8ms = ?Jaz(t)dt ‘ (1)
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5.1.3 CneKkTpansHas NfOTHOCTL MOWHOCTK yCcKopeHun G, (f)
CnexTpanbHylo NMoTHOCTL MOLWHOCTU yckopeHua G, (f) onpenensioT ogHWM U3 METOAO0B B COOTBET-
CTBUY C (DOpPMYnoK

1

Gaa(f)=B
e

_Tfaz(t,Be,f)dt. 2)
0

5.1.4 BsaumHas cnekTpanbHas NMoTHOCTL MOWHOCTH ycKopeHus G, (f)

OTOT NapaMeTp MUCMOMb3yT ANS ONWCaHWS CBSA3M OBYX CWrHaNoOB YCKOPEHWS, OOWH U3 KOTOpbIX, a(f),
npeacTaBnsieT coboi BXOAHOW curHan Bo3byxaeHua konebaHu cuaeHbs, a gpyron, b(t), — OTKNUK CMCTEMBI
«CUAeHbe—YenoBeK» B 3aaHHOIN To4ke. BaanMHyo cnekTpanbHyo NNOTHOCTb MOLWHOCTYM yckopeHua G, (1),
onpegensalT OOHWM M3 METOAOB B COOTBETCTBUM C (hopMyrion

Gab{f)=Can(f) ~i Qr(f) =|Gap(f )| e71%bl), (3)

-
roe Cab(f):;—__rfa(t. By, f)b(t,Bg, F)dt:
e
0

-
Qus(F)= % [2(t,B, 1) (8., N
0

Gab(F)|=yCZ, () + QE(F)

i Qab(f) o
Oup(f)=arctans )

5.2 XapakTepUCTHUKMN nepenaToUYHbIX CBOWCTB CUAEGHLA

5.2.1 O6wume nonoxeHnnA

[ns onucaHusi nepegayn BUGpaLMM OT TOYKM KPENNEHWA CUAEHbs [curHan yckopeHus a(tf)] 4o ToYku
KOHTaKkTa cuAeHbsl C TEMOM YernoBeka [curHan yckopeHus b(f)] MCNonb3yoT XapakTePUCTUKKN, yKa3aHHLIE B
5.2.2—5.25.

5.2.2 YacToTHaa xapaktepucTtuka H(f)

YacToTHas xapaktepuctuka H(f) npeacraenset coboin 6e3pazmMepHyrd KOMMNMEKCHYH (OYHKLKUIO YacToTbl
f. Ee onpenensitoT 04HUMM U3 METOOOB B COOTBETCTBUM C HOPMYrON

H()=Gan(f)! Caal). (4)

5.2.3 QYHKLMA KOTePEHTHOCTH ygb( f)

2 , g
DYHKLMA KOrepeHTHOCTK Y5, (F) npeactasnseT cobon Ge3pasmepHyo OENCTBUTENbHYHD (MYHKLMUIO Ya-
cToThl f. Ee onpenensitoT O4HUM M3 METO4O0B B COOTBETCTBMU C (hopMyIion

2 o 1GNP (5)
Ya() =G 1) Goall)

rae Gy,(f) BevcnaioT no gopmyne (2) ¢ 3ameHon a(t, B, f) Ha b(t, B, f).

5.2.4 KoadydpuumeHT nepenauu Tg

KoathchmumeHT nepepaun Ty npeactaenset coboi 6espasmepHyto AeNCTBUTENBHYIO BENMYMHY, KOTopas
onpefeneHa Kak oTHOWEHWe cpedHeKBagpaTUYHBLIX 3HAYEHWA YCKOPEHUN, U3MEPEHHbIX COOTBETCTBEHHO B
TOYKE KOHTaKTa YyenoBeKa C NOBepXHOCTbI CUAEHbA M Ha NnaTtdgopme, rae 310 CUAEHbE YCTaHOBMNEeHO.
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MpumeyvyaHnmnme 1 — 3HavyeHune KoappuUMeHTa Nepedayn 3aBUCUT OT BXOAHOW BMOpauun (Ha nnatdopme), B
YACTHOCTM OT COOTHOLUEHWA MEXOY €€ YAaCTOTHLIMU COCTaBMNSHLLMMU.

Mpumevanne 2 — KoadbduuneHT nepegadv Ha ogHoM (PMKCMpPOBaHHOW YacToTe (pe3cHaHCHOW 4acToTe cu-
aeHba) B 1ISO 10326-1 o6o3HadeH T.

5.2.5 KoadpdpmumeHT nepejaun KOPPEeKTUPOBAHHOIO yCKOpeHUus Tp 1 koadhdpuumeHT SEAT

KoadhdpuumeHT nepedaun Ty, NpeactaBnaeT coboin KoahrumeHT nepedadqn, pacCHMTaHHbIA AnS
KOPpPeKTUpOBaHHbIX yckopeHui (cm. 1ISO 2631-1). Bug dyHKUMIA YaCTOTHOWM KOPPEKUUN U WX OMYCKM — Mo
1ISO 8041-1.

BeeneHHbin ISO 10326-1 koadpcpuumeHT SEAT No3BONSET OLLEHUTL BO3MOXKXHOCTM KOHCTPYKLUKM CUOEHBS
OnNsi NOBbILWEHNA KoMdopTa 3aHMMaloLWero ero Yenoseka. Ecnv 3HadeHne gaHHoro daktopa 6onee eguHMLBI,
TO OUCKOMOPT YCMMMBAETCH, @ eCNn MeHEE — TO CUOEHbE BXOAHYK BMBpauu ocnabnset. KoadduumneHT
SEAT nosBonsieT npegckasaTtbh, HAaCKONbKO M3MEHUTCS cTeneHb KoMmdopTa B cnyvae NpuMeHeHWsl CUAEHbA C
YyNpyron nofBeckon No CpaBHEHWUIO C XECTKUM CUOEHbEM B COOTBETCTBUM CO CBOWMM OMNpeferneHnem:

ays
SEAT= — (6)
WP
rae a,g — CcpegHekBagpaTl4Hoe 3Ha4eHne KOPPEKTUPOBAHHOIO yCKOPEHMA Ha nodyLlKe CUAeHbA,
a,,p — CpeaHekeagpaTl4Hoe 3Ha4eHne KOPPEKTUPOBAHHOIO YCKOPEHUA Ha nnachopme,

1 Mo pesynsTaTaM W3amMepeHuil B COOTBETCTBUM C (DOpMYMoi

50 12
T w2(r)-Ges(f)af

05

50

Jw2(r)-Gep(r)af

a5

SEAT neasured =

rae Ggg(f) — cnekTpanbHas NNOTHOCTb MOLLHOCTU YCKOPEHWS, U3MEPEHHOTO Ha MoAyLUKe CUAEHbS;
Gppl(f) — cnekTpanbHas NNOTHOCTb MOLLHOCTW YCKOPEHWSA, M3MEPEHHOTO Ha nnaTthopme;
W(f) — chyHKUMA YaCTOTHON KOpPEeKUMM ONs OLEHKW CTeneHW AMCKOMAOpTa, CBA3aHHOIO C BO3Aei-
cteuemM Bubpauum (cm. 1ISO 2631-1).

3HaueHne koacdhduuneHTa SEAT moxeT BbITh paccyMTaHo Mo pesynsrataMm U3mMepeHuin Bubpauunum Ha
nony TpaHCMOPTHOro cpeAcTBa B TOM MecTe, rae byaeTt ycTaHOBMNEHO cUaeHbe, No popmMyne

50 1/2
fern |H(f)2| W2(F)df
5

SEATpredicted = 72 '

50
[ Jor(nw2ds
45

rae Gy1(f) — cnekTpansHas NNOTHOCTb MOLLHOCTU YCKOPEHMUA, N3MEPEeHHOro Ha Nomy TPaHCNopTHOrO cpef-
cTBa;
W(f) — dyHKUMS YacTOTHOWN KOpPEeKLMK ANS OLEHKM CTeNneHn guckomdopTa, CBA3aHHOro C BO34ENCTBM-
em Bubpauwun (cm. 1ISO 2631-1);
H(f) — vacToTHasa xapakTepucTuKa, paccumTaHHasa no gopmMyne (4) u onpegensiowan OTKAMK Ha no-
[YLUKe TPaHCNopPTHOro CpeacTBa Npy 3adaHHOM YCKOPEHUM Ha nnaTtdgopme.

6 Obwee onucaHue metoga

MeTon naﬁopaToprlx WCNbITAHWIW, OMUCaHHbLIM B HACTOALLEM CTaHOapTe, npegnonaraeTt Ucnorib3oBa-
HWe BM6pOCTEHD,a, nocpencTesOM KOTOPOro B TOYKax KpenneHnd WMCNbITyeMOro cMgeHbda C HaxoaAaAlwMMceHd Ha
HEM UCNbITatenem nocnegosaTtesibHO Boaﬁym,u,aeTcsq NpPAMONMHEHasA Bwﬁpau,vm B HanpasneHuax X, Yu Z.

6
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HacTosawmi ctaHgapT ycTaHaBNMBaeT MeTo ONpPedEeneHus XapakTepucTuk nepedayu subpauun, aemn-
CTBYIOLLEW B OOAHOM M3 HanpaeneHun, X, Y unu Z, unn BO BCEX HanpaBrneHusix cpasy, oT Bo3byxaaemoro oc-
HOBaHWA cuaeHbs (Touka P Ha pucyHke 1) 0o OBYX TOYEK Ha MOBEPXHOCTW CUOEHLSA: Ha MoAyLIKe (Touka S) n
Ha cnuHKe (Touka B). B kax ol U3 3TUX TOUYEeK HA MOBEPXHOCTU CUAEHBA HEODXOAMMO U3MEPSATL OTKIWK (0QHO-
BPEMEHHO MO BCEM TpeM HanpaBreHUsIM, X, ¥ U Z) U pacCUMTbIBaTb YACTOTHYH XapakTepuUcTuKy cuaeHbsa H(f),
koadhpuumeHT nepeaadn Ty M KOIMDULMEHT NEpefaYn KOPPEKTHPOBAHHOIO YCKOPeHUs Tg,,.

TpeboBaHua k BUOpaLMK, BOCNPOM3BOAMMON Ha NnaTdopmMe BMbOpocTeHaa, onpeneneHsl B pasgene 11.

7 Toukn nuamepeHun

B cooTtBeTcTBMM C pUCcyHKOM 1 B XO4€ WCMbITAHUIA OOIKHbI ObiTh NPOBEAEHBI MU3MEPEHUS:

- Tpex BXOOHbIX CUrHarnoB YCKOpPeHUs Ha nnaTtdopme, Touka P;

- Tpex BbIXOOHbLIX CUrHarNoB YCKOPEHWA Ha NOAYLUKE CUOEHbLSA, TOUKa S;

- Tpex BbIXOOHbLIX CUrHaNoB YCKOPEHWA Ha CMWHKE CUAEHBS, Touka B.

Touyka P pgomxkHa 6biTh pacnonoxeHa Ha nnatdopme BubpocTteHaa Ha paccTtoaHun meHee 100 mm oT
BEPTUKANbHOWN NPOEKLMM TOYKM S.

8 CpeacTBa namepeHunu

CpencTtea namepeHuin OomkHbl COOTBETCTBOBaTL TpebosaHuam ISO 10326-1:2016 (pasgensl 4 n 5) n
ISO 8041-1.

[na npoeegeHUsa N3MepPeHUn MCMOMb3YHT TOHKWIA MOMYXEeCTKUA YCTAHOBOYHLIN Auck no 1SO 10326-
1:2016 (5.2.3) ¢ 3aKpenneHHbIM B HEM TPEXKOMMOHEHTHLIM aKCeNepoMeTpPOM, KOTOPLIA AOMKEH HAaXOOUThCS
Ha LeHTpanbHOW NMHWMW NOAYLIKN CMAEHbSA NOocepeauHe Mexay cefanuilHbiMy Byrpamu ucnoitatens. ®opma
M Marepuarn yCcTaHOBOYHOTIO AMCKa He OOMMKHbI Bbi3blBaTh HeynobcTBa ANA UCMbiTaTens B NpoLuecce UcnbiTa-
HWW. AkcenepomeTp B Todke S pomkeH obecnevmBaTb OAHOBPEMEHHOE M3MEPEHUE YCKOPEHWIA B Hanpasne-
HUSAX OCeW Xg, g W Zg, Kak N306paxeHo Ha pucyHKe 1.

[ns namepeHuin B ToHKe Ha CNMHKE CUAeHbSA UCMOMb3YIOT TOT Xe NOoNyXecTKUA YCTaHOBOYHbLIA OMCK, 3a-
KpennseMbli Tak, 4Tobbl akcernepoMeTp Bbin pacnonoXeH no LEeHTPY CMUHKA B HAUBLICLLE TOUYKE KOHTaKTa
cUZeHbsi CO CNUHON ucnbiTatens. Ha npaktuke 06bI4HO HEBO3MOXKHO TOMHO COBMECTWUTL OCK YYBCTBUTEMBHO-
CTW aKcenepoMeTpa C HanpaeneHuaMIK ABUKEHWA NnatopMbl BUEpPOCTEHAE, HO PACXOKAEHWE MEXOY HUMM
He AOMKHO npeBblwaTte 15° AnsA Kaxgoro HanpasneHus.

9 TpeboBaHun Ge3onacHOCTH

TpeboBaHusa besonacHOCTK B xo4e NpoBedeHusa ucneitaHuini — no 1ISO 13090-1.

10 TpeboBaHMA K CMAEHBLAM U UCNLITAaTENAM

10.1 UcnbiTyemble cUAEHBA

CuaeHbe, ucnonb3yemoe B UCMbITaHUAX, 4OMKHO OblTe MpeAcTaBUTENbHBIM AN8 MOAeNW AaHHOTMo BMAa.
Mpu HeoBxoAMMOCTM M B COOTBETCTBMM C peKOMeHZauWsaMKU M3roTOBUTENs CUAEeHWA McnbiTyembln obpasey
nepen npoBefeHWEM UCTNBITAaHNA MOXeT BbiTb NpupaboTaH 1 oTperynupoBaH no urype n Macce ucnsitaTens,
ecny aTo NPeAyCMOTPEHO KOHCTPYKUMEN CUOEHBA.

Ecnv HeoTbemMnemol 4acTbio CUAEHbA ABNAETCA YCTPOWCTBO AMS €ro KpenneHus Ha TPaHCMOpPTHOM
cpencTBe, 370 Xe YCTPOMCTBO HeoOXoAMMO MCNonb3oBaThb ANS KPenneHws cuaeHbs K nnatgopme BMBpO-
cTeHaa, 4To ofecneunTt nonyyeHne pesyrnbTaToB UCNbITaHWMIA, COOTBETCTBYHOLLMX KOHKPETHBIM XeCTKOCTHbLIM 1
AeMNPUPYIOLLKMM XapakTepucTKam JaHHOro YCTponCcTBa.

[Mpu OTCYTCTBMM YCTPOWCTBA KPEMNMEHNHA CUOEHBE XKECTKO 3akpennawT Ha nnatdopme BnbpocTeHaa.

Ecnu cugeHbe cHabxeHo ycTponcTBamu perynmpoBKn NOMOXeHUs, B MPOLEeCcCe NCMNbITaHWA ero ycraHas-
nWBaloT B NonoxeHwe, Hanbonee 4acTo ucnonk3yemoe npu ABMXEeHUW TpaHcnopTta. Ecnu cugeHbe CKoHCTPY-
MPOBAHO MO HECKONbKO M03 CUAALLEro Ha HEM YEeroBeKa, TO UCTbITAHWA NPOBOAAT NPW MPUHATUK UCNbITaTE-
neM KaxaoW M3 Takux nos.

MpeosapuTenbHyo NpupaboTKy cuaeHbs cnedyeT NpoBogvTe B nabopatopuu. o ee 3aBeplueHUU Ha
NoAYyLKY cuaeHbs B TouKe, onpenenerHon B 10.2, knagyT nHepumnoHHyto maccey (75 + 0,75) kr. MNocne atoro cu-
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OeHbe B TedeHue 2 4 nogoBeprawoT BO30EWCTBUIO rapMoOHWU4YeCcKoro BOSGy)K,IJ,EHVIFl Ha 4aCToTe HM3LWEro pe3oHaH-
Ca cngeHbsa (OHDEﬂeHHEMOﬁ pacyHeTHbIM METOO0M MK NO pedynbratam npeawecTByLWnX SKCHEDMMEHTOB).
AMI'IJ'[MTy,EI,y BOSGy)K,EI,EHVIﬂ cnenyet oTperynupoeatb TakMM o6paaor\n, yTOObI cpedHeKBagpaTtu4yHoOe 3Ha4vyeHue
YCKOpeHUA MHepLIMOHHOFI Macchkl cocTaBnano 3 M/Cz.

10.2 UcnbiTaTtenu

McnbiTaHna NpoBOOAT C y4acTUEM HE MEeHee ABYX MUCMblTaTenen, KoTopble 3aHMMalT CUOEeHbe Moo4e-
penHo (B TOM YMCne B clyyae OBYXMECTHOMO UK MHOTOMECTHOIO CUAEHbLSA).

[o Hayana ucnbITaHWA UCMbITATeNb JOMKEH HAWTK NOMNOXKEHWE, KOTOPOE OH ByeT COXpaHATL B Te4YeHue
BCEro MCnbiTaHuA. B Tom criyyae, ecnv UCMLITAHUIO MOABEPradT CUAEHbE MALUWHWUCTA, UCMbITATENb OO0MKEeH
NPUHATL B HEM HOpMarnkbHoe pabovee nonoxeHwe. Mpy UCNBITAHUAX NACCaXKUPCKUX CUOEHUA, MpedycMaTpu-
BaKLLMX BO3MOXHOCTb U3MEHEHMs MO3bl 32 CHET HAaKMOHa MOAYLWIKA UMK CMMHKW CUOEHbS, PEKOMEHOYETCA
MpPOBOAUTL UCMbITAHUA ONS 2—3 TakMX No3, HanpUMep ANS NONOXEHWUA CMUHKN «MPSAMO», «MakCUManbHbIR
HaKMNoH Hasaa» WU, ecrnn ecTb, K HAKINOH Brepen».

CTynHU wcnbiTaTens OOMKHbBI ONMpaTthbea Ha nnatdopmMy BMBpocTeH4a WNu, Npu HeoOXOAMMOCTU, Ha
»ecTKoe npucnocobneHne, ABNALWEECS COCTABHOM YacTbto nnatgopmel. CnvHa gomkHa ecTecTBEHHbIM 06-
paz3om OnupaTbCst Ha CNUHKY CMAEHbLSA, NOKTWU — Ha NOANOKOTHUKK (eCNy TAKOBbIE UMEKTCH), 8 KUCTU — CBO-
BoaHo nexartb Ha begpax.

Ha MHOromecTHOM cueHbe UCMbITaTenb AOMKEH 3aHATL Takoe NMonoXeHue, YTobbl cpeaHekBaapaTd-
HOE 3Ha4YeHne YCKOPEHWS NoYyLLIKN CUAEHbS B BEPTUKAaNbHOM HanpaBrneHumn Npu BepTukansHOM Bo30yxOeHum
BblNo MakcUManbHbIM. 3TO MNOMNOXeHWe Haxo4aT B NpoLecce NpeaBapuUTenbHbIX UCNbITAHUIA.

Lo Hayana ucnbiTaHWi UCNbITaTenb AOMKEH HAX0OUTLCS Ha cuAeHbe B TeYeHWe Nepnoaa BpeMeHu, 0o-
CTaToO4YHOro, YTobLl obecneynTs YyCTAaHOBUBLUYHOCS AedopMaLuio U CMelleHne maTepuana nogyLwk CUAeHbS,
a Takke TemnepaTypHyi cTabunMsauunio akcenepoMeTpoB Ha MOAYyLKe U Ha crnuHKe cuaeHbs. Obbi4HO Ans
aTux uenen Tpebyetca okono 10 MWH.

McnbiTaHua npoBOgAT MOCregoBaTernbHO ANA Kak MUHUMYM OBYX WCMbiITatenen. VX Macchl JOIMKHbI
BbITE B OManasoHe cOOTBETCTBEHHO OT 52,25 no 55 kr u ot 90 go 94,5 kr. YUTo6bl YOOBNETBOPUTEL OaHHOE
TpeboBaHue, Ha UcnbITaTensa MOXeT ObITb HAAET NOAC C rPy3oM, Macca KoToporo coctaenset go 10 % Tpeby-
eMOro 3Ha4YeHus Macckl ucneiTatens. PekomeHoyeTcs NPUBMNEKATL K y4acTUID B UCMBITAHUAX NMpeacTaBmMTenen
rpynn c pa3HbIM CTPOEHUEM Tera, KOTOpPble MOryT MOMb30BaTbCA JaHHLIM CUOEHBEM MPW €ro aKCNyaTaLumn.

Mpumevyanune — [No3a vcneiTatensa MOXeT BbITe ONpeaeneHa B COOTBETCTBUM C [3].

11 Bocnpouzesogumas sBubpauus

11.1 O6wume nonoxeHUnA

B npouecce ucnbiTaHWin UccrneayloT AMHamMUYecKkoe nosegeHne CUCTeMbl «CuaeHbe—YernoBek» nocpea-
CTBOM MPUIOXKEHUS OOHOIO U3 CNedyoLIMX ABYX BUAOB HArpyXeHUs:

- LUMPOKOMOMNOCHOW NceBnocnyYanHon Bubpaumm 3a0aHHOr0 YPOBHA, AENCTBYOLWEN B OQHOM Hanpas-
NeHUNU UMK BO BCEX TpeX Hanpaenexusx (X, Y u Z) ogHoBpemMeHHo. Kpome Toro, Ansa obHapyKeHusi BO3MOXHOW
HenMHEeNHOCTM OTKIIMKa NoBefeHne cUCTeMbl UCCNeayoT Npu ee Bo3ByXAeHUM rapMOHUYecKon Bubpauuei;

- BuBpaumu, CoOTBETCTBYIOLLEA peanbHbIM YCNOBUSAX SKCNyaTauumn cuaeHbs (B Buae 3atmKcMpoBaH-
HOM BPEMEHHOI peanu3aumnm UM CMO4enMpoBaHHOIo cUrHana ¢ 3agaHHbIM CnekTpoM Bo3byxaeHus) B 0QHOM
HanpaeneHun Unu BO BCex Tpex HanpaeneHusx (X, Y u Z) ooHOBPEMEHHO.

11.2 NceBpocny4yaiHaa Bubpauma

11.2.1 ®opmupoBaHue 3a4aHHONO CMrHana Bo30yxaeHuUs

YnpaBnsioWwmnin curHan ona so3byxaeHus nnatdopmbl BUOpocTeHaa gomkeH BbiTe NceBnocnyyYanHoro
TLNa.

LOaHHbIn TUN BO3BYXAEeHWUS NpefoTepallaeT apekT «npocavmBaHusl CNeKTpoB» Npy aHanuae. Cnektp
BO3BYyXOeHWa nerko MoxeT BbiTb chopMMpoBaH TakuM 06pas3oM, YTobbl BO3DYKOATh TOMLKO Heobxoaumble
4YacToThl B AMana3oHe 4acToT UCMbITaHUI. B yacTHoCTH, Npyu hopMUPOBAHNKN CNEKTPa MOXeT BbiTb Npeagycmo-
TpeHa KoMmneHcaunsi COBCTBEHHOM YaCTOTHON XapakTepUCTUKKU UCTIbITaTeNbHOro 060pyaoBaHust, YTO NO3BONS-
€T MOMy4YMTb CNEKTP BO BCEM AMana3oHe YacToT B COOTBETCTBUN ¢ dhopmynamu (9) u (10). Kpome Toro, oueHka
napaMeTpoB MoOXeT BbiTb Nony4yeHa yCpegHeHUeM Mo HeCKONbKMM MocnefoBaTenbHocTAM curHana. ObLwmi
curHan Bo30yxaeHnsa 4omkeH cocToaTh U3 18 BrnokoB ogWHAKOBOM ONWHLI, KaXObIA ONUTENBHOCTLE HE MEHEE
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5 ¢ B 3aBMCMMOCTHK OT Tpebyemoro paspeLleHuns no 4acTtoTe (MATb CEKYHA — MUHUMManbHaa ANUTenbHOCTb No-
cnepoBaTenbHOCTH, No3BonaAwLaa obecneunTs paspelueHve no dactote 0,2 'y n meHee). OBwas anuTtens-
HOCTb BO3DYXOEeHUs, TakuM 06pa3oM, JOMKHA COCTaBNATh KaKk MUHUMYM 18-5 ¢ = 90 c.

CurHan B kaxaom Bnoke OoMKeH NpeacTaenaTb coboi CyMMY CMHYCOWAAMNbHbLIX CUrHAMN0B, YACMO KO-
TOpLIX 3@BMCUT OT pa3peLleHusa Nno JyactoTe. AMNNUTYAA KaXO0W COCTaBnALLEN onpeaenseTcs ornbarLye
CIM B cooTsetcTBUM € chopmynamm (9) u (10). Pasbl cMHYCcOMAaNbHbBIX COCTABMSKLWNX LOMKHbI BblTh Cry-
YalHbiM 0Opasom paBHOMEpPHO pacnpeneneHbl B guanasoHe ot 0 o 2x.

B npunoxeHun A npuBegeHa npuMepHas cxema (hopMUpoBaHUs yNpaBnsaoLLEero curHana so3byxaeHums.

Bonee npocToi cnocob opMUpoBaHUS MCEROOCNTYYANHOIO CUrHana ¢ NpuMeHeHueM reHepaTopa cry-
YalnHbIX Yucen onucaHd B 11.2.5.

11.2.2 CnekTpanbHas NMOTHOCTb MOLHOCTH

CnekTpanbHas NNoTHOCTbL MOLLHOCTYM yckoperua G, (1), (M/c2)2/y, B TouKe BO3GYXOEHMS B KAKIOM W3
Hanpasnennin, X, Y unu Z, onpegeneHa B guanasoHe YactoT f, 'y, o1 0,5 go 50 My cnegyowmmn dopMmynamu:

G, =0,05f4 f<1Tuy; (9)

G,,(f) = 0,05, 1Ty <f<50 . (10)

Pa3spelleHue no YyacTtoTe AoMmKHO BbiTh 0,2 'l UK BbilLe.

11.2.3 CpegHekBagpaTU4HOEe 3HaYeHUe YCKOpPeHUA

CpepHekBagpaTM4HOe 3HaYeHne yckopeHus B guanasoHe YacTtoTt oT 0,5 go 50 Ny gomkHo 6biTe paBHO
0.8 m/c2.

11.2.4 Jonycku

Bo Bpems npoeepeHus ucnbitaHuii CINM yckopeHnsi, uamepeHHas Ha nnatdgopme BubpocTeHda B
Touyke P, Bo BceMm amanaszoHe YyactoT oT 0,5 oo 50 'y, He gomkHa oTnu4aThcs OT 3ajaHHoih Bonee vyemM Ha
+20 %. Jonyck Ha cpegHekBagpaTM4Hoe 3HadeHwe yckopeHus — +0,16 M/c2.

11.2.5 Bo3byxaeHue B HECKONbKUX HanpaBneHUAX

Ecnu ncnonHuTenbHble yCTPOMCTBA UCNLITATENBHOTO 0BOpyA0BaHMSA cnocobHbl BO3BYxaaTe Bubpauumo
B Tpex (Mnu Bonee) HanpaBNeHUsx, TO U3MepeHue KoauLneHTa nepesadmn CuaeHbs MOXeT BbIiTh BbIMOMNHE-
HO C OOHOBPEeMEeHHbIM BO3byxaeHnem Bubpauumn no aTum HanpaeneHuam. [NceBhocnyyYyanHbld CUrHan MoxeT
ObITb MonydveH, Kak ykasaHo B 11.2.1, unn c NnpuMeHeHWeM reHepaTopa CrnyvaiHbIX YWCEr, NO3BOMNAKLENO
cchopmmpoBaTh 90-ceKyHOHbIe NOCNenoBaTeNbHOCTM HE3aBMCUMbIX OTCHETOB A5 BO3DY:KOEeHUS No Kaxaon
13 Tpex ocen. Ona nonyveHna CMNM no 11.2.2 kK curHany Ans Kax}goro HanpaeneHus Bo30yXa4eHW NPUMEHSIIOT
HWU3KO4aCTOTHYIO W BbICOKOYACTOTHYO hunsTpaumnio ¢ nocnegyolen Kkoppekumen opmMel cnekTpa, npu aToMm:

- 4acTOTbl cpe3a (MNbTPOB BEPXHUX W HUXKHWUX YacToT AomkHbl ObiTe 0,5 1 50 'y COOTBETCTBEHHO;

- YCTPOWCTBO KOPPEKUMW JOMMKHO obecnevmBaTh cpegHeKBagpaTUYHOE 3HA4YeHME YCKOpPeHUsa B guana-
30He vacTtoT o1 0,5 go 50 Ny, paeHoe 0,8 M/CZ;

- [OMYyCK Ha cpefHeKkBagpaTuyHoe 3Ha4YeHWe YCKOPEeHUs B TOYKe JOMmKeH cocTasnaTe +0,16 M/c2, a Ha
KaX4yt0 4acTOTHYIO cocTaBnswoLwyo cnektpa — +20 %.

YkazaHHas npouenypa no3sonsieT NonyYnTh TPW HE3ABUCKUMbIX CMrHana Bo3byxaeHus saonb ocen X, Y
nZ.

11.3 F'apMoHu4ecKkoe Bo3byxaeHUe

CvaeHbe fomkHo BbiTe NOABEPrHyTO BO3OYXAEHUIO rapMOHUYEeCcKoi BUbpauven Ha YyacToTax, Ans KoTo-
pbIX MO pe3ynbTaTaM UCMbiTaHWW Ha NCeBAOCMYYaHy BUBpauuio Bbinv NonyYeHbl MakcumarbHble 3HaYeHus
MOZYMS YaCTOTHOW XapaKkTepUCTUKW.

Ecnu ApKo BblpaeHHbIX MUKOB XapakTepUCTUKN He oBHapyxeHo, Bo3by:aeHWe cneayeT noaaBathk Ha
vactotax 1,51 10 Iy,

Bo3byx/geHne ocyLLecTBAAIT NOcneAoBaTenbHo ¢ pasmaxom yckopeHus (0,5 +0,1) m/c2 n (1 +0,1) m/c2.

B npunoxeHun A B KadecTBe Npumepa npuseaeHa bnok-cxema QOpMMpOBaHWSA yNpaBnsaLLEro curHana
BO3DYXOEeHWs.

11.4 BuGpauus, npegctaButensHas Ans peanbHbIX YCNOBUIW 3KCNnyaTauum

,D,J'IFI BOCnpounssegeHusa ftonee peanucTu4HbIX yCHOBI/Iﬂ npMeHeHnAa cugeHbsa peKoMeHayeTcda MCNonb-
30BaThb BOQGy)KgELEHME, XapakKTepHoOe OAnA ero skcnnyartauun. [Npn aTOM OMHAMWUYECKUIA OTKIMWK CUOEHbSA 6y,ﬂ,9T
nony4eH c y4eTom MMEHLLENCA HEMMHEHOCTH.
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Bubpauuio, Habnogaemyto Ha nony TpaHCNOPTHOIO cpeacTBa B HanpaeneHusx X, Y u Z, ncnonb3ywT B
KayecTBe ynpasnstoLlero curHana smbpocteHga. CurHan yckopeHusi Ha nnatgopme NogBeprakT BbiCOKOYa-
CTOTHOW W HU3KOYACTOTHOW (puneTpaunm ¢ yactotamu cpesa 0,5 1 50 'y, coOOTBETCTBEHHO, a TakXe KOppeKL MK
OIS KOMMEeHCaLU MM YacTOTHOW XapakTepUCTUKA BUBpocTeHaa.

Mpouenypa MogenuMpoBaHWsa curHana Bubpauny BKroyYaeT B cebs creayolne Wwaru:

- C NMOMOLLbBIO reHepaTopa cny4YanHbix Yucen cosgaT 90-cekyHaHble NocnefoBaTeNbHOCT OTCHETOB
ONS KayKOoro U3 Tpex HanpasneHui Bo3byxaeHns;

- MpOMycKawT NonyYeHHbIN curHan Yepes punbTp, NO3BONAKLWMA NOMYYNTE BOCIPOU3BOAUMbIA CUTHAT,
KaK onucaHo B NpunoxeHuu B;

- KOpPPEeKTUPYHT NOMyYeHHbI CUrHan ¢ y4eToM YacTOTHOW XapakTepucTuku BubpocteHaa Anga nonyde-
HUS 3aJaHHOro cpegHeKBagpaTUYHOro 3Ha4YeHUs YCKopeHus.

[anHbin cnocob gonyckaeT hopMUpOBaHMe O4HOHANPaBnNeHHoro Bo3byKaeHWs, HO MPW HanM4Mm cooT-
BeTCTBYyloLWero obopyaoBaHnsa UCMbITaHWUA C O4HOBPEMEHHbBIM BO3DYKaeHWem BMGpauun B Tpex HanpasneHu-
AX SABNAITCA NPeAnoYTUTENbHbBIMMU.

12 NamepsieMble napameTpbl

12.1 NceBpocnyyariHasa BUGpauus U BU6paLus, NnpeacTaBUTeNbHaA ANA peanbHbIX YCNOBUA
aKcnnyaTauuu

Onsa oboux BMAoB curHanoB 1 06ounx cnocoboB Bo3byKAeHWs (B OOHOM UMW B TpEX HanpaBneHuax) au-
HaMW4eckoe rnosefeHne CUMOeHbs ONUChIBAIOT C NOMOLLBI OOHWX U TEX XKe XapaKTepUCTUK.

Ons Kaxkaon TovkM nameperHuin, S n B, paccunToiBatoT:

- YacToTHble xapaktepuctuku H(f); (B Buae moayna u asel ¢ paspewennem 0,2 'y u meHee B gua-
nasoHe yactot ot 0,5 go 50 Nu);

- (PYHKLMK KOTEPEHTHOCTHU Yz(f)uik;

- KO3hhULMEHTEI Nepenaun Tg .

- Ko3(ppULMeHTEl Nepedayn KOPPeKTUpPoOBaHHOro curHana Tg, . U KO3IPPULMEHTE SEAT (uamepeH-
Hble UMK NpeacKasaHHbIe).

MoxeT okasaTbes, 4TO 3Ha4YeHne PyHKLMN KOTEPEHTHOCTW, COOTBETCTBYHOLLEN onpeaeneHHon 4yacToT-
HOW xapakTtepucTuke, Bynet oTHocuTenbHO mano. OBbIYHO Takoe MMEeT MEeCTO, Koraa M3MepsitoT YCKOPEeHHUe
CWAeHbA B HanpaeleHWM, OTNMYHOM OT HanpaeneHusa Bo3byxaeHus. Ha Tex 4yactoTax, rge sHavyeHue yHK-
LMK KOrepeHTHOCTU nagaeTt Huxe 0,6, nonydyeHHble 3Ha4YeHnsl COOTBETCTBYIOLLEN YaCTOTHON XapakTepUCTUKN
Henb3s cyuTaTh AOCTOBEPHLIMU. TeM He MeHee B MPOTOoKomMe WCMbITaHui cnedyeT nNpyvBoAuTb NOMyYeHHY
YaCTOTHYI XapaKkTepUCTUKY (MogyMnb 1 pasy) NONMHOCTLH.

12.2 FTapMmoHu4eckas BUBpauums

Ons kaxgon YacToTwl f, rae no pesynsrartam WCMbITaHWi Ha NceBaocnyYanHyo Bubpauuio 6binu obHa-
PY}KEHbl OTHETNMBLIE MUKW Ha TpadMKe MOAYNs COOTBETCTBYHLLEN YacTOTHOW XxapakTepucTukn H(f), SOMmKHEI
BbiTb NOMy4eHs! ABa HOBbIX 3HA4YEHWSA MOLYNSA YaCTOTHOW xapakTepuctvku, H(f), B ycnosusax Bo3byxaeHus
CMAEHbA rapMoHu4eckon Bubpaunen ¢ paamaxom yckopeHusa 0,5 n 1 M/C2 COOTBETCTBEHHO.

Mocne aToro ornpeaensalT pasHOCTb MEXAY ABYMA MOMyYEHHbIMK 3Ha4eHuamn moayna H(f). 3ty pas-
HOCTb BblpaaloT B MPOLEHTAX OT MakCUMAarbHOIO M3 ABYX MOMYyYEHHbIX 3HaYeHWUNA.

Ecnu pasHocTb npesbiwaeT 30 %, aTo ABnAeTCA CBMAETENBLCTBOM CYLUECTBEHHO HENTMHEWHOTO NoBeae-

HWA CUOEHbA HAa JaHHOW YacToTe M AN SaHHbLIX HanpasneHun BOSﬁymﬂeHMﬂ W OTKITUKA.

13 UcnbiTaHuA

13.1 MogroToBKa K NpoBeAeHUIO UCNbITaHUN

CwvpeHbe ycTaHaBnMBaloT Ha nnatcopMe BMOpOCTEHAA, OCYLIECTBNAKT ero npupaboTky W MOAroHKY
nog curypy 1 maccy ucnbitatens. MonoxeHWe akcenepoMeTpoB Ha CUAEHbEe PEerynupyroT TakuM obpasom,
yTo6bI UX OCU YYBCTBUTENBHOCTU COBNAaanu ¢ HanpaeneHUsMK, YKasaHHbIMW Ha pUcyHke 1.

CpeacTea UamepeHuid 4omkHbl 6biTe coOBpaHbl B U3MEPUTENBHYIO Lemnb. AKCenepoMeTpbl AOMKHbI BbiTh
KanubpoBaHbl ogHUM U3 MeToaoB no ISO 5347 unn ISO 16063 v 3akpenneHbl, ocobeHHo B Tovke P, ¢ cobnio-
JeHvem pekomeHgauun 1ISO 5348.
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13.2 UcnbiTaHue c Bo3byxgeHMemM nceBgocnyyvyanHon Bubpauun v Bubpaumm,
npeacTaBUTENbLHOW ONA peanbHbIX YCIIOBMIA 3KCNnyaTauum

MepBbl UCNbITATENDL 3aHAMAaET MECTO Ha CMAEHbE. [INA KaXaoro NonoXeHus CUaeHbs BbINOMHAKT chne-
AYOLY npoueaypy.

MocnegoBaTeneHO WM OQHOBPEMEHHO BO3DYyxgatoT Bubpauurio B HanpaeneHusx X, Y n Z.

Ona kaxgoro HanpaeneHusa Bo30yK4eHWsa BOCNpon3BogrMas Bubpauuns 4omkHa yaoBneTeopaTe Tpebo-
BaHMAM paszgena 11. AnuTenbHOCTb COOTBETCTBYHOLLEN0 MCMNbITAHWA OOMKHA COCTaBnATb Kak MuHUMYyM 90 c.
Kaxxgoe ucnbiTaHMe HeoBxoanmo NoOBTOPATL 00 TeX Nop, NOKa Mogynb YacTOTHON XapakTepUCTUKM ANA Kax-
J0ro U3 Tpex NocnegHux UCNbiTaHW He ByaeT oTnMyaThbes OT X cpefHeapMd@MeTMYecKoro 3Ha4yeHusa bonee
4YeMm Ha 5 % BO BCeM gmanasoHe 4dactoT, oT 0,5 go 50 'y. YacToTHaa xapakrepucTika, QyHKUMA KOTepeHT-
HOCTW M KO3hPHUMEHT Nepedady, ycpegHeHHbIe No TpeM NocnegHUM UCNbITaHMAM, AOMKHbI ObiTb BblpaKeHbl
8 BuAe Hg(M o Ya( ik 1 Trsaik:

[Mocne 3Toro MecTo Ha CMAeHbE 3aHUMAET BTOPOM UCMbITATENb, U BLIMOMNHAKT HOBYHO CEPUI0 UCMBITAHUA
B COOTBETCTBUM C TpeboBaHMAMK HACTOSALLEro Nogpasaena.

13.3 UcnbiTaHue ¢ BO36YXKOEHUEM rapMoHUYeckon BUBpauum

CwuaeHbe nopBepratoT Bo36YXAEeHWI0 B COOTBETCTBMM ¢ TpebosaHusmu 11.3.

Kaxpoe mcnbiTaHWe NMOBTOPSKOT 40 TEX NOP, NOKa MOAYIb YaCTOTHOW XapakTepUCTUKN ANs KaKAoro 13
Tpex NocnegHUX UCMbITaHWA He ByOeT oTNMYaThbCa OT UX CPpeaHero apudMeTMYeckoro 3HadeHus bonee yem
Ha 5 %. MNony4yeHHoe cpegHeapuMeTUYECKOE 3HaYeHUE ABNAETCS OKOHYATENbHbLIM PEe3yNLTaToM U AOMKHO
BbITb BbIpaXeHO B (POPMe MOAYINA YacTOTHON XapakTepucTukm Hg(f) .-

Ecnu ucnbiTaHns nokasanu HermMHeMHOCTb OTKIMKA CUCTEeMbl «CMAeHbe—MCMbITaTeNnby, TO XapakTepu-
CTMKKM OUHAMNYECKOro NOBeAeHWs CUCTeMbl PEKOMEHAYETCS NOoMy4YMTb C MpUMeHeHneM Bo30yaeHus, npea-
CTaBUTENBLHOIO AN peanbHbIX YCNoBMiA akcnnyaTtauuum (cm. 11.4), a He nceBgocny4anHoro Bo3byxaeHus.

14 MpoToKkon NcnbITaHUN

14.1 CupgeHbe

JomkHbl BbITe NoAPoBHO ONMCaHbI BCe YCTPOWCTBA ANA YCTAHOBKM M KpenneHus cueHba K nnatdopme
BuGpocTenaa. JomkHbl 6biTb NOAPOGHO onMcaHbl NOMOXEHUS TOUEK U3MEPEHWUIA Ha MOOYLWKE U CMWHKE CU-
OEeHbS.

[ omkHo BbITb ONKMCaHO COCTOSIHWE CUAEHBSA (B YaCTHOCTU, ABMASTCH SN OHO HOBLIM WUIK ObIBLUMM B 3KC-
nryaTaumnn), MOCKONbKY pesynkTaThl UCTbITaHWI MOTYT 3aBMCETL OT CPOKa aKCNyaTauMn CUAeHbs M KadecTea
ero obcnyxnBaHns.

14.2 UcnbiTaTenu

,D,OJ'I)KHI::[ ObIThb YKa3aHbl Macca, pocCT, non WU BO3PacT KaXXOoro ncnblitaTena.

Ecnn cngeHbe nmeeT HECKOMbKO NOCag0YHbIX MECT, OOMMKHO ObITh YKa3aHO, Kakoe mecTo 3aHnMarnun nc-
nbiTaTENN B Npouecce NCMNbITAHWA.

ﬂOJ’I)KHO ObITe ONMCAHO NONOXKeHne CWOeHbA BO BpeMA MCNbITAHWIA (B HOpPpMaribHOM MNMONOXeHWU, C Mak-
ChMalnbHbIM HakInnoHOM Ha3ap, C HakKnoHOM Bnepe,u,).

14.3 UamepuTenbHas Lenb

MameputensHas uenb gomkHa ObiTb On1ucaHa B COOTBETCTBMMU C TpeboaHmsamu 1ISO 10326-1.

14.4 Pe3ynbTaThl UCNbLITAaHUA

PesynbraThl UCNbITAHMIA ZOMKHbLI ObITL NPeAcTaBeHbl crneaywmMm obpasom.

PesynbraThl UCNBITAHWIA C BOCNPOM3BEeAEeHNEM NCeBAOCyYalHON BUOpaumm OomkHel ObiTh NpegcTasne-
Hbl B YMCMOBOM U rpadpuyeckom Buae.

Mopgyne 1 dasa kaxon YacTOTHON XapaKTEPUCTUKN, a Takke DYHKLMA KOrePEHTHOCTU OOIMKHbI BbITh
npeacTaBneHsbl B BUAE psfa 3HaueHW, COOTBETCTBYWMX Yactotam oT 0,5 go 50 My n nameHswwmnxea ¢ wa-
rom 0,2 'y unu meHee.

Mpadmkn SomKHbI ObiTh MpeacTaBnieHsbl, Kak MoKazaHo Ha pUCYHKe 2.

11

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 17/ 32
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-10326-2-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69698
https://gostexpert.ru/gost/gost-10326-2-2024?utm_source=pdf&utm_medium=69698&utm_term=page

FOCT ISO 10326-2—2024
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X1 —T1ouka S; X2 — Touka B

MpumeyvyaHue — [ONg Kaxgon TOMKM W KaXO0ro HarnpaeneHus uaMepeHuin BepXHUW rpacouk — Moayrnb 4acToT-
HOW XapaKTepUCTUKK (B YCNOBHbLIX EANHULEX), CPeaHUA rpacuk — hasa YacTOTHOW XapakTEPUCTHMKN, HWKHWUA rpadiuk —
YHKUNS KOrEPEHTHOCTH.

PucyHok 2 — Npumep npeacTaBneHua pesynsTaTtoB UCMbITaHUA Ha NceBaocnyYanHyo Bubpauuio

12

GostExpert.ru
https://GostExpert.ru/gost/gost-10326-2-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69698
https://gostexpert.ru/gost/gost-10326-2-2024?utm_source=pdf&utm_medium=69698&utm_term=page

FOCT ISO 10326-2—2024

JomxHbl ObITh NpeacTaBneHbl 3HaveHnsa koadhdurumenTa nepenadn n koadduumenTta SEAT, a Takke
yKasaHbl cpegHeKBagpaTUYHble 3Ha4eHUA YCKOPEHUS, Ha OCHOBAHWW KOTOPbIX BblNM paccyMTaHbl 3TM KOSM-

(PULIMEHTEI.

PesynkTaThl UCNbLITAHWIA C BOCNPOU3BEOEHMEM CMHYCOUAANLHON BUDpaLuKn JOMKHbBl ObiTh NpeacTaBne-
Hbl B COOTBETCTBUUK C Tabnuuen 1.

Tabnuya 1— lNpumep NpeactaBneHUs pesynsTaToB UCMbITAHUIA C rapMOHUYECKUM BO3BYXaeHUEM

Mogynb 4acTOTHOW XapaKTepuCTUKW Ha YacToTax f,
(onpegeneHsl No pesynsTataM UCNbITaHWA C BOCNPOW3BEAEHWEM NceBaocnyYainHon Bubpauumn) 2

5Ty 36Ty
HSSXX
AMMnUTYAa rapMoHuyeckoin Bubpauum 0,5 m/c? 1,38 1,59
AMMNWTYAa rapMoHMyeckoi Brbpaumm 1 mM/c? 1,07 1,55
PazHocTb (B NpoLeHTax MakcuMarnbHOro aHaqdeHus), % 22 3
HsSXy
AMNNUTyOa rapmoHudeckon eubpauum 0,5 m/c2 0,24 0,25
AMMNUTYOa rapMoH1yeckoi Bubpauum 1 m/c2 0,23 0,21
PasHocTb (B npoleHTax MakcumarnsHoro saHadenus), % 4 16
HsSXz
AMNNuUTyda rapmoHudeckoin eubpauuum 0,5 m/c2 1,13 0,78
AMMNUTYOa rapMoHMyeckoi Bubpauum 1 m/c? 1,04 0,67
PasHocTb (B npoLeHTax MakcumarnsHoro aHadeHus), % 8 14
HsBXx
AMNNWTYAa rapMoHnyeckon Brbpauum 0,5 m/c? 2,02 4,64
AMMNUTYa rapMoHUYeckoi BubpaLum 1 m/c? 2,39 4,84
PasHocTb (B NpoLeHTax MakcumansHoro a3HadeHus), % 15 4
HsBXy
AMnnutyaa rapmoHudeckoin eBubpauyum 0,5 m/c? 0,055 0,12
AMMNUTYAa rapMoHMYeckoi Bubpauum 1 m/c? 0,050 0,13
PazHocTb (B npoLeHTax MakcumansHoro 3HadeHuns), % 9 8
HsBXz
AMMNUTYAa rapMoHuyeckoi Bubpaum 0,5 m/c? 0,53 1,78
AMMNUTYAa rapMoHMyeckoi Bubpaim 1 m/c? 0,46 1,99
PasHocTb (B npoueHTax MakcumansHoro s3Hadexuns), % 13 11

Mon:

Macca:

2 BoabyageHue NpAMONUMHeHoM rapMoHYeckon Bubpauurein B HanpasneHum X
WMcnbitatens Ne 1

55 kr Pocr: 1,66 m
WEHCKMIA BoapacT: 32 roga
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumep npouegypbl hOpPMUPOBaHUA YNpaBnAOWero curHana Bo3tyxaeHus

A.1 OBwmMe nonoxeHun

B HacTosLeM NpuioXeHWn gaHel NpYMepbl METOAOB, KOTOPbIE MOTYT ObITh MCNOMB30BaHL! A5 CO34aHNA ynpaens-
lowero curHana euGpocteHaa.

PaccmaTtpueatotea ABa MeToaa Bo3byxaeHus:

- C BOCMpOMW3BEAeHWeM NceBaocnyYanHoro curHana;

- C BOCMPOUW3BeneHMeM CUHYCONAANbHOMo CMrHana ToNbKO Ha Pe30HaAHCHBIX YacToTax, KoTopble Obini BbiSBMNEHb! B
XOAEe UCNbITaHWK ¢ BO3byxaeHWeM nceBgocnyvyaliHon Bubpauyvei.

A.2 Bo3byxaeHue nceBgocnydyanHon Bubpauuun

CurHan gns gaHHoro Bo3byxaeHusa npeacTaenaeT coboil CyMMy CUHyCOMAanbHbLIX CMIHaNoB, a3kl KOTOPbIX pac-
npegerneHs! cnyv4anHsiM obpasom.

Ecrnun paapewenue no yactote B, coctaenset 0,2 [y, curHan Bo3byxaeHns MOXET OXBaTbiBaTb AWANa3oH 4acToT
ot 0,4 po 50 I'y,.

OTcroga crnefyert, YTo B CrekTpe curHana Bo3byxgeHusa cogepxuntca (50 My — 0,4 Tu)/0,2 My + 1 = 249 nuHmMiA.

HacTtoawwmit cTaHoapT onpenenseT BoabyxaeHWe Yepes ero crekTparbHy NnoTHOCTE MolwHocTH G, (f) (cm. 11.2).

[ns ynpaeneHus Bubpaumnein, Bocnpon3sogumMon BubpocteHaoM, 066I4HO MCNOML3YIOT CUrHan nepemelleHns. Ecnuv
B aMMMMTYOHOM CMeKTpe nepeMelleHns (C paspelleHreM no vyactoTe B,) NMHUK Ha YacToTe f COOTBETCTBYET amninTyna
nepemellerns d, cooteetcteytowas CMNM yckoperun G, (f) Gyaet umets Bug

G, (N =d28x*f4/B,. (A1)

COOTBETCTBEHHO amnnUTyay d paccyMTLIBaKT No hopmyne

2B, Gaa(f) (A2)

d=Y"e "aal’),

4n?f?
rae G, (f) onpegensetca no popmynam (9) u (10).

McneiTaHns MoryT ObiTe BLIMONHEHB! B COOTBETCTBUK C DNOK-CXeMOW, NPUBEOEHHON Ha pucyHke A.1.
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GopMUpOBaHUE BPEMEHHOTO CUIHANAa ANUTENbHOCTLIO
5 ¢ no aapaHHoi CINM Bo3ByxpeHun

Lindpoanancroeoe npeoGpazoeaHne
(curHan ynpaBneHust)

¥

3anuce Mnony4YeHHuIX CUrHanos

5

BoiucneHue CMNM curHana B KOHTPONBHOM
TouKe Ha cTone subpocTeHaa

CIM 3apanHan
CINM nonyveHHaA

BbiuncneHus

¥

Koppekumna cnektpa Bo3GyKoeHns

|

Her CwrHan g Oa
ponycke?

Y

3anuck CoOTBETCTBYIOLLIMX
3a/12HHBIM YCMOBUAM CUTHAUTOR

HeT “Ucnonssorano™ 82

Y

XpaHeHuWe TekyLux
CPEeAHUX 3HaYeHWi

KeHey,
UCTbITAHKA

PucyHok A.1 — Brnok-cxema npoueaypbl MCnblTaHui ¢ Bo30yaeHWeM nceesaocnyvyanHon sBmbpauun
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A.3 Bo3byxaeHue rapMoHUYeCKoW BUOpauumn
Kaxkgoe ucnbitTaHue MoXeT BbITh BbINONHEHO B COOTBETCTBUM C BNOK-CXeMON, NOKa3aHHOW Ha pUcyHke A.2.

Bnok XpaHeHWA 4acToThl
cUrHana Bo3bY:KOEHMA

-

1

¢OpMHpOBaHHe CWHyCOMaanbHOro curHana

A

UudppoaHanoroeoe npeobpa3opaHue
{cvman ynpaeneHuns)

|

3anuck MonyYeHHbIX CUrHanos

CurHan B
Jonycke?

Her

Aa

¥

XpaHeHue

! nonyvyeHHb!X CUrHanoe

Koppekuna curHana BoabyxagHus

KoHeu,
MCTNLITAHMA

PucyHok A.2 — Bbrniok-cxema npouegypbl UCMbITaHWIA ¢ BO30Y:KOeHNeM rapMOHUYECKO BUOpaLmnm
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MpunoxeHune B
(pekomeHgyemoe)

dopMMpoBaHUe YNpaBnsaowWero curHana Buépauumm,
npeacTaBUTENLHOW ANSA peanbHbIX YCOBUIM 3KCAnyaTauum

B.1 O6wme nonoxeHnsa

B HacTosweM npunoxeHuy npusedeH Metod hopM1pOBaHUS YNpaBnsaoLLEero curHana Ha OCHOBE pe3ynbTaToB 13-
MEPEHUIA N ModeNMpoBaHUs BUBpaLmMM Ha nony TPaHCNOPTHOrO CPEACTBA.

Mockoneky cMcTeMa «4enoBek—CUAEHBE» MOXKET BbiTh CYLUECTBEHHO HENWHERHONW, NONyYaeMble B pesynsraTte uc-
NbiTaHWA 3Ha4YeHna koadduuneHToB nepedadm n SEAT ByayT 3aBuceTb OT curHana Bo3byxaeHuna. Ytobel atu koadpdpu-
UMeHTbl Bblnn penpeseHTaTUBHBI, AnA BO30YOEHUS NCNOoMb3yHT curHan Bubpaunn, NpeacTaBUTENLHOW AN peanbHbIX
YCMOBWI 3KCNNyaTaLum.

Bubpauuns Ha TpaHcnopTe 3aBUCUT OT MHOTMX YCIOBWIA, TAKWUX Kak TUM XEene3Ho4opOoXHOro NogBMNKHOMO COCTaBa,
CKOpPOCTb ABWXEHWA, COCTOSHWE PensCoBOro MyTu. [na MCnbiTaHWiA C LEenblo OUEeHKN AWMHaMUYeCKMX CBOWCTB CUAEHbSA
WCMOMb3YHOT 3anvcy Bubpauwn Ha nony TPaHCMOPTHOTO CpeAcTBa B Hanpasnenusax X, Y u Z ons KOHKPeTHbIX 3a4aHHbIX
YCINOBWWA.

Mpw Mcnonb3oBaHWKM NPSMOro MeTofa hopMUPOBAaHUA CUMrHana Bo3byXAeHWs 3an1caHHbIi CUrHan yCKopeHus cre-
[OyeT NponycTUTb Yepes MUnbTPbl BEPXHMX M HUXKHUX YacToT C YacToTaMu cpesa cooTeeTcTBeHHo 0,5 1 50 'y, nocne yero
BbINOMHUTE KOPPEKLMIO Ha YACTOTHYIO XapakTepUCTUKY UcnblTaTensHOro 0bopyaoBaHus (CM. pucyHok B.1).

B HacTosemM npunoXeHWW paccMoTpeH apyroi metoq, obecneqmBalolLmiA NyyLwylo BOCNIPOU3BOAMMOCTb Pe3yrb-
TatoB UcnbITaHuid. JaHHeld MeTog BrNoyaeT B ceba npoekTupoBaHve (hUnsTPoB Ha OCHOBE XapaKTEpPUCTWK 3anMCaHHOro
cuUrHana ycKopeHus.

B.2 MNpoekTupoBaHue hUNLTPOB NO 3aMUCAM CUrHana yckopeHus

Vickomble xapakTepuCTUKM hUnbTPOB ONpPeaensioT Ha OCHOBE CMEKTPOB 3anvcaHHbIX CMIHaNoOB YCKOPEeHWs B Ha-
npaenenusix X, Y u Z. Torga nocne gunsTpaunn creHepMpoBaHHOro Cny4aHoro curHana ero cnektp Byger coenagath co
CMEeKTPOM 3annCaHHOro CMrHana YCKOpeHUs, U AaHHbIA Crly4alHblid curHan Byoet UCnonb3oBaH B Ka4eCcTBe ynpaenstoLLe-
ro npu Bo3dy:xaeHnn enbpaumm nnatgopmMel BUbpocTeHaa.

Hwxe npvBegeHa nowaroeas UndpoBas peannsauns AaHHOW Npouenypbl C NpUMNoXKeHWeM COOTBETCTBYIOLLMX KO-
OoB B cpege Matlab.

®unbTpoBaHHbIe CUrHaNbl YCKOPeHWUA

Ha pucyHke B.1 nokasaHbl curHanel yckopeHus Baonb ocert X, Y u Z nocrne npoxoxaeHus Nonocoeoro ounstpa ¢
yactotamu cpesa 0,5 1 50 Nu.
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PucyHok B.1 — ®unsTpoBaHHble cUrHarnsl YCKopeHus

Koa Matlab:
load('Accbhata’) ;%load the measured data file

$sampling rate used for data acguisition

accX = floor_acceleration_X;

accY = floor acceleration Y;

accZ = floor acceleration %;

fs = 400;

$bandpass filtering at 0,5 Hz
[accXf] = bandpass(accX, [0.5

[accYf

]
] =

[acczf

bandpass (accyY, [0.
bandpass (accz, [0.

l=length(accXf);
t=linspace(0,920,1);

figure(l)
subplot (3

1,1

plot (t,accXf)

ylabel (1X-
title(‘Bandpass

subplot (3

axis’)

1,2)

plot (t,acc¥f)

ylabel (‘Y-axis’)

18

filtered measured acceleration
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subplot(3,1,3)
plot (t,acczt)
xlabel (‘Time

[sl”)
vlabel ('Z-axis’

)
CnekTpbl (hUNLTPOBAHHLIX CUTHANOB YCKOPEHUA

PaccunTbiBatoT CNekTphl (OMNBTPOBaHHBLIX CUTHANOB YCKOPEHWS, NOKa3aHHbIX Ha pucyHKe B.1.
B kayecTBe npumepa Ha pucyHke B.2 nokasaH paccuyuTaHHblA ¢ ucnons3oBaHvem dyHkumn PWELCH e Matlab
CMEeKTp AN YCKOpPeHWs BOOMb ocK X.

Y2 &
x10-5
7 n
A
/A
.Y
4
o I Y
5 \__/"-\\\
1 \\
0 \'-__
0 20 40 60 80 100 120 140 160 180 200 f
Y1 &
1,0 A
/3
0,8 7 \
06—
g \
3 \_/ Ty \
0,2 e
\\\
0 P -
0 20 40 60 80 100 120 140 160 180 200 f

Y2 — CIMM ¢hrnbTpOBaHHOIO CUrHana yckopeHus no ocu X, (M/c2)2/lu;
Y1 — cMmogennpoBaHHas YacToTHan xapakrepucTuka dunerpa H(f); f— dactoTa, 'y

Pucyrok B.2 — CnekTpaneHaa nnoTHOCTb MOLLHOCTM hMNBTPOBAHHOIO CUrHana yckopeHus (BBepxy)
W CMOAENVPOBAaHHAsA Ha ero OCHOBe NepeaaTtoyHas PyHKUMS dunetpa (BHW3Y)

YacToTHbIe XapaKTepUCTUKU IUNLTPOB

[na npoekTupoBaHna punsTpa, y KOToporo popMa YacTOTHOW XapakTepucTuku coBnagaeT ¢ dopmon CINM uame-
PEHHOrO cUrHana yCcKopeHus, Mcnonb3oBaHa Mofenb aBToperpeccum — ckonb3adilero cpegHero (APCC).

®yHKuKA yulewalk B Matlab no3eonseT cMHTE3MpoBaTh PEKYPCUBHLIM (OUNBLTP N0 3aaHHOW KYCOYHO-NTMHENHOW an-
npokcuMaumm cnektpa. Beipaxenue [b,a] = yulewalk(n,f,m) HaxoguT napameTpbl BUX-cunsTpa no BXo4HLIM 3HAYEHUAM
n, f u m, rge n — nopsgok uneTpa, a f 1 m —napameTphl, C NOMOLLBI KOTOPLIX OCYLLECTBNAETCA NOATOHKa YacTOTHOW
XapakTepuCTMKKN Nof 3aaaHHyo hopmMy CrekTpa curHana.

Ha pucyHke B.2 gnsa cpaBHeHus npreeaeHsl hopmbl CIMM curHana n nepegaToyHon oyHKUMK UNBTpa, CUHTE3U-
poBaHHoro ¢ npumeHeHvem APCC.

Koo Matlab:

$Spectrum of the measured acceleration

n = 6; %also corresponding to the n-order of the filter

nfft = 2%n; %number of point for the Fast Fourier Transformation
segment = nfft/2; %size of the window for FFT calculation
overlap = segment/2; %50 overlapping

%spectral density calculation:

[ACCXE,F] = pwelch(accXf,segment ,overlap,nffc,fs);
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figure(2)

sibplat(2, 1,1

plot (F,ACCXE, 'b")

axis ([0 fs/2 0 max (ACCXf)])

grid on

yvlabel (*PSD of acceleration in X-axis [(m/s"2)"°2/Hz]")
legend( 'Measured acceleration’)

title('Spectrum’)

$Filter design corresponding to the spectral density of the measured acceleration
ARMA method)

Bz, Az] = yulewalk(2"n,2*F/fs,ACCXf/max (ACCXE));

H_, F_] = fregz(Bz,Az,2"n, 'whole’, fs);

subplot(2,1,2)

plot (F_,abs(H_), 'm’)

axis ([0 fs/2 0 11)

grid on

xlabel (‘Frequency [Hz]")
vlabel (‘H(f) ")
legend(‘Designed filter’)

B.3 BocnpouaBegeHwe 3agaHHOro Bo3GyxaeHus

Mpouenypa Bocnpou3sedeHUs BO3DYXAEHWA MO 3aMMCK CUrHana YCKOpeHus, NpeacTaBUTeNbHOro AN peanbHbiX
YCMOBWIA 3KCNNyaTauun cuaeHbs, BKroyaeT B cebsa:

- reHepuvpoBaHue HedaBucuMblx 90-cekyHAOHbIX BbIDOPOK ANs KaOoro 3 Tpex HanpaeneHwin Bo3bykgeHus ¢ no-
MOLLbIO reHepaTopa cryYalHbIX YUCEr;

- MpornycKaHue nony4YeHHbIX UMPOBLIX CUrHaNoOB Yepe3 UnbTPbl, CUHTE3UPOBaHHbLIE B COOTBETCTBUK € B.2;

- BHeCeHWe KoppeKuun Ansa yyeTa nepegaToyHbIX CBOWCTE BUOpOCTeHAa M nonyveHus TpebyemMblx cpegHekBagpa-
TWUYHBIX 3HAYEHNIA YCKOPEHUS.

Ha pucyHkax B.3 v B.4 cpaBHuBatoTCA M3MEPEHHBINA 11 BOCMPOU3BEOEHHEBIA CUTHANbBI YCKOPEHUSA BO BPEMEHHOW 1
YacTOTHOW 0BnacTax COOTBETCTBEHHO.

Koa Matlab:

Generate a random signal having the same frequency response as the
measured acceleration

ae a¢

a_ randn(size(t));

a_ = filter(Bz,aAz,a_);

rms_accXf=norm(accXf) /sgrt(l);
rms_a_=normia_) /sqgrt(l);

a a_/rms_a_*rms_accXf;

% [~, -, A_, ~, ~, ARMS_] = periodo-
gram_fect{a_,fs,nfft,segment, fenetre,overlap);
[RandXf,F] = pwelch(a_,segment,overlap,nfft, fs);

[l

% Comparison: "“Measured acceleration” vs “Designed acceleraticon”

%in time domain

maxi = max([ max(abs{accXf)) max(abs(a_)) 1);
mini = -maxi;
figure(3)

subplot (2,1,1)

plot{t,acecXf,"'b')

axis([0 t(end) mini maxil])

grid on

ylabel ( ‘Measured acceleration [m.s-2]7)
title('Comparison in the time domain’)

% legend(‘Measured acceleration’)
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subplot(2,1,2)

plot(t,a_,'r’)

axis ([0 t(end) mini maxi])

grid on

xlabel (‘Time [s]’)

yvlabel (‘Filtered random signal’)

% legend([’'a r m s = ‘', numZstr(rms(a_)), ' m.s-2'])

%$in frequency domain

figure(4)

maxi = max ([ max(ACCXf) max(Randxf) 1);:
plot (F,ACCXE, 'b’)

hold on

plot(F,RandXf,’'r’)

axis([0 fs/2 0 maxil])

grid on

xlabel ('Freguency [Hz]")

yvlebel (‘PSD of acceleration (m/s”2)"2/Hz’)
legend ( ‘Measured acceleration’, ‘Designed acceleration’)
title(‘Comparison in the freguency domain’)
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PucyHok B.3 — M3amepeHHbI (BBEPXY) M BOCNPOM3BEOEHHbLIA (BHW3Y) CUrHamMbl YCKOPEHNSA
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Pucyrok B.4 — CIM n3amepeHHoro (BBepxy) U BOCMPOU3BEAEHHOTO (BHU3Y) CUrHANoB YCKOPEHMWSA
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefeHUs 0 COOTBETCTBUM CChINMOYHLIX MeXayHapoAaHbIX CTaHOApPTOB
MeXrocyaapcTtBeHHbIM CTaHOapTam

Tabnuua OA.1

OBo3Ha4eHne CobINOYHOro Crenekxb Obo3HavyeHWe U HaMMEHOBaHME COOTBETCTBYHOLLErD

MexayHapoaHoro crasgapta COOTBETCTBUA MeXrocyaapcTeeHHoro crasfgapra

ISO 2041 — *1)

ISO 2631-1 MOD [OCT 31191.1—2004 «Bubpaumsa n yoap. MamepeHue oblien srubpa-
LMW 1 OLUEeHKa ee BO3OencTBUs Ha Yernoseka. YacTtb 1. O6wme Tpebo-
BaHUA»

ISO 5347 (Bce yacTu) — *

ISO 5348 IDT [OCT ISO 5348 «Bwbpauva u ypgap. MexaHuuyeckoe kpenneHue
aKcenepomeTpoB» (MPOEKT)

ISO 8041-1 — * 2)

ISO 10326-1:2016 IDT [OCT ISO 10326-1 «Bubpauwus. llabopatopHblA MeToa OUeHKKU BUGpa-
LMK TpaHCNOpTHbIX cpeacTs. YacTe 1. Obwume TpeboBaHusA» (MPOEKT)

ISO 13090-1 MOD [OCT 31194.1—2004 «Bubpauua v ygap. Mepsl 6e3onacHocTy npu
npoBefeHnn UCNbITaHWA ¢ ydactrem nogen. Obwne TpeboBaHna»

ISO 16063 (Bce yacTn) IDT [OCT ISO 16063-1—2013 «Bubpauwns. MeToakbl kannbpoBKy 4aTYMKOB
BUBpaumuu 1 ynapa. Yactb 1. OCHOBHbIE NONoXKeHUs»<)

* COOTBETCTBYHOLLUMI MEKIOCYAapPCTBEHHBI CTAaHAAPT oTcyTCTBYET. [lo ero NpUHATUS PEKOMEHOYETCA UCMNOMb30-
BaTb NepeBoj Ha PYCCKUIA A3bIK AaHHOTO MeXayHapoaHoro cTaHaapTa.

MpumeyaHune — B HacToAwWel Tabnuue MCNONMb30BaHbl CNeaYIOLLME YCNOBHbIE 0D03HAYEHNA CTENEHU CO-
OTBETCTBMA CTAHOAPTOB:

- IDT — ngeHTU4HbIE CTaHAApPTLI;

- MOD — mogudurumMpoBaHHbIe CTaH4apPThI.

1) B Poccuitckon depepauun geicteyetr MTOCT P UCO 2041—2012 «BuBpauus, yaap v KOHTPOrb TEXHUHECKOro
COCTOAHUA. TepMUHBI U ONpegeneHns».

2) B Poccwiickoit denepauun aeiicteyer FOCT P 59701.1—2022 (MCO 8041-1:2017) «Bubpauns. Cpeactsa us-
MepeHWii 0bLer 1 nokanbHoW BUBpauun. Yacte 1. BubpomeTpbl 0bLLEero HasHa4eHUs».

3) BeepeHbl Takke cneayowme Yactv 1SO 16063 no onpeaenernio koadhcuLmenTa npeobpasosaHis npeobpaso-
BaTenen Bubpauun v ygapa:

- [OCT ISO 16063-11—2013 «Bubpauusa. Metonbl kannbpoBkv Aat4nkoB Bubpauun u ygapa. Yacte 11. MNepBuu-
Hasa eubpaumnoHHasa KanubposKa MeTogamMin NasepHon MHTepepoMeTpuny;

- [OCT ISO 16063-12—2013 «Bubpauua. Metoakbl kanubpoBku gatymkoB BMbBpauum v ygapa. Yacte 12. MNepBuy-
Has BuBpaLMOHHas KanvbpoBKa Ha OCHOBE MPWHLMMA B3aUMHOCTUY;

- TOCT ISO 16063-21—2013 «Bubpaunsa. Metoabl kanubpoBKku AaTynkoB Bubpauumn U ygapa. Hacte 21. Bubpauu-
OHHasi KanMbpoBKa CpaBHEHWEM C 3TaNOHHBIM Npeobpa3zoBartenemy.
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(1
(2]

(3]

(4]

(5]

(6]

1)

ISO 26314

ISO/TR 10687

EN 12299

Bubnuorpadun

Mechanical vibration and shock — Evaluation of human exposure to whole-body vibration —
Part 4: Guidelines for the evaluation of the effects of vibration and rotational motion on passenger
and crew comfort in fixed-guideway transport systems (Bubpauws n yoap. OueHka Bo3aencTema
obwen Bubpaumm Ha Yyenoseka. YacTb 4. PykoBoACTBO Mo oUeHKe BNUAHUS BUBpaLIMK 1 YIIOBbIX
kornebaHuin Ha KoMOpT NaccaxmpoB W Bpuraabl TPAHCMNOPTHLIX CPeacTB ¢ (OUKCUPOBaHHLIMU
HanpaBNALWMMN OBWHKeHNns )2)

Mechanical vibration — Description and determination of seated postures with reference to
whole-body vibration (Bubpauusa. OnucaHue v onpegeneHue nNo3 cMAaLWero Yernoseka npu Bos-
nenctenv obwen smbpaunn)

Railway applications — Ride comfort for passengers — Measurement and evaluation (?KenesHo-
[OPOXHbIA TpaHcnopT. KomdopT naccax1pos npu AeMxeHWU. MaMmepeHnsa 1 oLeHKa)

Gong and Griffin; Measuring, evaluating and assessing the transmission of vibration through the seats of railway
vehicles; Journal of Rail and Rapide Transit; 2016

Isufi L., Simonetto L., Filtering AAM.A.G. arXiv:1602.04436v2; 2016

24

1) B npumeHsieMom MexayHaponHom ctaHaapte ISO 10326-2:2022 ykasaH SO 2631-1, koTopblil NepeHeceH B pas-
en 2 BBAAY HanW4yusi CCbINOK HA HEro HOPMAaTMBHOTO XapakTepa.

2 PekomeHayeTca NpMMeHsATb rapMoHU3npoBaHHbii ctaHgapT [OCT 31191.4—2006 «Bubpauns v yoap. Mamepe-
Hve obLielr BUbBpauun 1 oueHka ee BO3AENACTBUA Ha YenoBeka. YacTte 4. PYKOBOACTBO MO OUeHKe BNUAHUSA BUBpauuu Ha
KOMCPOPT NnaccakmpoB M Bpuragbl pensLCoOBOro TPAHCNOPTHOMO CPeACcTBa.
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YK 534.322.3.08:006.354 MKC 45.060.01 IDT

KnioyeBbie cnoea: BUGpauusi, »ene3HogopoKHbLIA TPaHCNopT, CUOEeHbLe, UCTLITaHUsA, nceBdocnyyaiHas Bu-
Opauunsa, rapMoHudeckas sBubpaumsa
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