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Mpeaucnosune

Llenv v npnHumnbl cTaHgapTusauum B Poccuiickoii ®efepanum yctaHoBneHbl PefepasbHbIM 3aKOHOM OT
27 pekabpsa 2002 r. Ne 184-d3 «O TEXHUYECKOM perysimpoBaHuv», a npasuaa NpUMeHeHUs HauuoHaNbHbIX
ctaHgapTtoB Poccuiickoin ®egepauun — FOCT P 1.0—2004 «CtaHgapTusauus B Poccuiickoii ®egepauun.
OCHOBHbIE NOMOXEHNSA»

CBefleHNa O cTaHAapTe

1 NMOATOTOBJ/IEH OTKpbITbIM akLMOHEPHbIM 06LEecTBOM «Hay4yHo-uccnenoBaresbCkuii LEHTP KOH-
TPONA N ANArHOCTUKM TEXHUYECKMUX CUCTEM»

2 BHECEH TexHuuyeckvM KOMUTETOM No cTaHgapTusaunn TK 183 «Bubpauus un ygap»

3 YTBEPXJEH VNBBEJEH B,CI,EI7ICTBVIE Mpvka3om PenepanbHOro areHTCTBa No TEXHNYECKOMY pery-
NnpoBaHunio 1 meTponorum ot 27 gekabpsa 2007 r. No 586-cT

4 HacToAwWMmii cTaHaapT naeHTMYeH MexayHapogHomy ctaHaapTy MCOIMTC 10811-1:2000 «Bubpauums n
yaap. Bubpaumsa nygap B 3gaHusix, rae ycTaHOB/IEHO YyBCTBUTeIbHOE 060pyaoBaHme. YacTb 1. N3mepeHusn
oueHka» (ISO/TS 10811-1:2000 «Mechanical vibration and shock — Vibration and shock in buildings with
sensitive equipment — Part 1: Measurement and evaluation»).

Mpy NPYMEHeHNN HaCTOoSILLLEro cTaHJapTa PeKoMeHAyeTCca NCNO0/b30BaTb BMECTO CCbIIOYHBIX MeXAyHa-
pPOAHbIX CTaHAAPTOB COOTBETCTBYIOLME VM HALMOHA/IbHbIE Y MEXIOCYAapCTBEHHbIE CTaHAAapPThl, CBEEHUSA O
KOTOpPbIX NPYBELEHbI B AONOMHUTENBHOM NpuUIoXKeHun C

5 BBEJEH BIEPBbIE

NHopmaLusi 06 N3MEHEHUSAX 1 [OMOSHEHUSIX K HACTOsILLEMY CTaHAap Ty Ny6/IUKyeTCA B XerogHo
“3LaBaeMoM MH(OPMALMOHHOM yKa3aTene «HauuoHanbHble cTaH4apTbi». & TeKCT U3MeHeHUi, fononHe-
HWIA 1 NONpPaBOK — B EXXEMECAYHO 13aBaeMbIX MH(POPMALMOHHBIX yKa3aTensix «HaunoHanbHble cTaHaap-
Tbi». B cnyyaB nepecmoTpa (3aMeHbl) UM OTMEHbl HACTOSAWEro cTaHA4apTa COOTBeTCTBYyKLEe
yBefioMneHve 6yfeT ony6iMKOBAHO B eXeMecsiuHO U3[aBaeMoM MH(OPMaLWOHHOM yKkaszaTene «Hauuo-
Ha/lbHble CTaHAapTbi». COOTBeTCTBYLLan HhopMaLus, yBeOM/IEHNE N TeKCTbl pasMeLLanTcs Tak-
Xe B WH(OpMaLMoHHOW cucTeme 06Liero nonb3oBaHWs — Ha ogMuManbHOM caiiTe ®efcpanbiloro
areHTCTBa N0 TEXHUYECKOMY PeryiMpoBaHuio U1 MeTPoIorni B ceTu MHTepHeT

© CraHgaptuHdopMm. 2008

HacTosiuii cTaHAapT He MOXeT GbITb NO/IHOCTLIO UM YACTUUHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
MPOCTPaHEH B kayecTBe 0(hMLManbHOrO U3faHus 6e3 paspelleHus denepanbHOro areHTCTBa No TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposoriu
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HALUVWOHA/NbHBLIN CTAHOAPT POCCUMNCKOMN OPELEPALMUMN

Bunbpaunsa n ygap
BWBEPALIMA B NMOMELWEHNAX C YCTAHOBJ/IEHHBIM OBOPY4OBAHVEM
YacTtb 1
M3mepeHus n oueHka

Vibration and shock. Vibration in buildings with sensitive equipment. Part 1. Measurement and evaluation

JaTta BBegeHna — 2008—10—01

1 O6nactb NpUMeHeHUsI

HacTtosAwuin ctaHgapT ycTaHaBiMBaeT MeTOAbl U3MEPEeHWid, aHanusa v npeAcTaB/ieHus pesybTaToB
M3MepEHUiA (aHannsa) Bmbpaunm NoMeLLeHnii, B KOTOPbIX YCTAHOB/IEHO 060pPyA0BaHMe, YyBCTBUTE/IbHOE K
AVHaMUYeCcKNM BO34ENCTBUSIM.

EavHooGpa3Hbie MeTodbl c60opa AaHHbIX, aHann3a 1 NpeacTaBieHns HeobxoauMbl ANA TOro, YTOObI
€034aTb OCHOBY /1/151 CPaBHEHMWS peasibHOl BUOpaLNOHHOK 06CTaHOBKM B MOMELLLEHWM C NPeAe/bHbIMY 3Have-
HUSIMUW, YCTAHOBJ/IEHHBIMW U3rOTOBUTENAMU 060pPYA0BAHMSA UM B HOPMATMBHbIX AOKYMEHTaXx.

MpumeyaHune — Knaccudukaumns ycnosuii Bo36yxaeHns, yCTaHOBNEHHAs a COOTBETCTBUMN C METO40M U3Me-
peHnit no HacTosiwemy cTaHAapTy, MOXET UCMO/b30BATLCA KOHCTPYKTOpaMiu, U3roTOBUTENIAMW M NOMIb30BATENSMU 060pY-
[LOBAHMsl, YYBCTBUTENLHOTO K AUHAMNYECKUM BO3AEHCTBUAM, a Takke NPOeKTUPOBLLMKAMY NOMELLEHN, rae 3To 060pya0-
BaHMWe JO/IXHO GbITb YCTAHOBEHO

HacTtoawuii ctaHgapT pacnpocTpaHsaeTcs Ha BuUOpauWOHHble BO3AEWCTBUS, nepejaBaeMble uyepes
no/ibl, CTO/Ibl, CTEHbI, NOTO/IKU NN CUCTEMBbI BI/I6pOI/I3OJ'I$ILI|I/II/I. Lleflb npoBOANMbIX B COOTBETCTBUN C HACTOA-
LM CTaHAaPTOM 3MEPEHMNIA 3akoyaeTcst BTOM, YTOGbI XapakTepn3oBaTb BO3AelcTBYE BUGpaL v Hao6opy-
[oBaHve B LesioM, 6e3 yyeta BO3MOXHbIX OTK/IMKOB YacTel U 3/1IEMEHTOB (MeXaHU4eCcKnx Un 31eKTPOHHbIX)
BHYTPY 060pYy0BaHMS.

O6opyfoBaHue, YyBCTBUTE/IbHOE KANHAMUYECKNM BO3LECTBUAM, BKOUYAET B Ce65 (HO HE orpaHuynBa-
eTcA) cnegywoulee:

a) cTauMoHapHble KOMMNbTEPbI C NepuepuiiHbIMK yCTpoicTBaMu,

b) cTauMoHapHoe TefleKOMMYHUKaLMOHHOE 060pyL0BaHNE;

C) cTauMoHapHoe nabopaTopHoe o6opygoBaHue (3/IEKTPOHHbIE MUKPOCKOMbI, 060pyA0BaHMe CO CKaHK-
pylowmuMmn 30HAaMK1, GUOTEXHUYECKOe 060pYyL0BaHNe, Macc-CNeKTPOMeTpbl U ap.);

d) mexaHuyeckne BbICOKONPELN3NOHHbIE MHCTPYMEHTbI (HanpuMep, UCMOo/b3yeMble MPU U3TOTOBEHUN
N3aenunii MUKPO3NEKTPOHNKN);

€) BbICOKOMPELN3NOHHbIE ONTUYECKNE NHCTPYMEHTbI, (DOTONOBTOPUTENY;

0 3/1eKTpOMexaHUyYeckne CUCTeMbI B LieHTpax ynpaB/ieHus ABWXEHNEM NOe3/0B;

) obopypaoBaHue cucteM 6es3onacHoCTV (Hanpumep, NoXapHOoli curHanusalmmn) u ynpasaeHns focTy-
oM.

BnbpayoHHble BO3LeiCTBUS, HA KOTOPblE PacnNpoCTPaHAETCS HACTOALMIA CTaHAaPT, MOTYT ObITb Crief-
CTBUEM:

- AeICTBUSA BHELLHNX UICTOYHMKOB (Hanpumep, ABUXEHUS JOPOXHbIX, PE/TbCOBbLIX MU BO3AYLLUHbIX TPaHC-
MOPTHBIX CPEACTB AN CTPOUTE/bHON [eATeNIbHOCTU, CONPOBOXAAaeMOli B3pbIBOM CKa/lbHOW Nopogpl, 3a61B-
KO cBali, BUOPALMOHHbIM YNIOTHEHMEM T[PYHTa), B TOM 4MC/e 3BYKOBbIX Y[apoOB, akyCTUYEeCKMX BOJH,
BETPOBbIX Harpysok;

N3paHue oduynanbHoe
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- paboTbl MalvH (HanpyMep, WTaMnoBasibHbIX NPECCOB, Ky3HEYHbIX MO/IOTOB, KOMMNPECCOPOB, CUCTEM
KOHAMLMOHUPOBAHNA BO3AyXa) Y NepeMelLeHns TSxenoro o6opyAoBaHNs BHYTPY 34aHUS:

- HenocpeACTBEHHOW AeATeNbHOCTN YeloBeka, CBA3aHHON C BbINOSIHEHWEM pabounx 3agaHuii (Hanpu-
Mep. ABWXeHWEeM ngeil, 0co6eHHOo no chanbnony).

AcnekTbl U3MEePEHUIA 1 OLeHKN BO3AENCTBNA BUOPpaLM 1 yaapoB Ha 060pyA0BaHNe B NOMELLEHUSIX, pac-
cMaTpuBaeMble B HACTOSILLLEM CTaHAapTe, He BKOYatoT B cebs CnoCO6HOCTL OnepaTopos o6ecneyunTb ynpas-
neHne aTM 060pyA0BaHMEM B YCNOBUSX yKa3aHHOT0 BO3encTBrsA. OLeHka BO3aelicTBMS BUbpaLum Hanogei
paccmaTpusaeTca B cTaHgapTax cepum NCO 2631.

[nana3oH 4actoT n3mepeHuin Bubpauun, BO3AENCTBYIOLWEA Ha 4yBCTBUTE/IbHOE 060opyAoBaHue, —
06bI4HO 0T 2 f0 200 'y, Kak npaBuno, 60/bLluas YacTb MOLHOCTY Takoli BUGpaLMmn cocpefioTo4eHa B uanaso-
He Hke 100 ', NOCKO/bKY B 3TOM Anana3oHe MakCUMasibHbIi OTK/INK 31IEMEHTOB KOHCTPYKUWKN 34aHuns. B psage
C/y4yaeB AmManasoH 4acToT aHann3a MOXeT OblTb pacLUMpeH.

YpoBeHb BUbpauum 1 ee 4NTeNbLHOCTL ONpeAensioTcs, B NepByto ouepeab, BUAO0M UCTOYHMKA, ero pac-
CTOSIHMEM [0 06bekTa Bo3aeicTBuA (060pyAoBaHNs) M 4aCTOTHON XapakTepPUCTUKO 3/IEMEHTOB KOHCTPYKLUN
3faHus, rae 3To o6opyAoBaHMe yCTaHOBMEHO. [lnana3oH BO3MOXHbIX 3HAYEHW BUOPaLuK, BbipaXeHHON B
efvHuuax ckopoctn. — ot 0,001 go 10 mm/c.

PesynbTartbl UsMepeHunit, NoslyYeHHble B COOTBETCTBUN C HACTOSALLMM CTaHAapTOM, XapakTepusyoT Mak-
CUMasnbHbI ypoBeHb BUbpauun. KymynsatusHoe gelictere Bubpauum (Hanpumep, B LLensX OLEHKN yCTanocT-
HbIX MOBPEXAEHWN) B HACTOSALLEM CTaHAapTe He paccMaTpuBaeTcs.

2 HopmaTtuBHbIE CCbI/IKU

B HacTosiLieM cTaHAapTe MCNOo/b30BaHa HOPMATUBHASA CCblfiKa Ha CNefyoWmnii cTaHaapT:
MCO 5348:1998 Bubpauusa uygap. MexaHudeckoe KpenseHme akcesiepoMeTpoB

3 Buapbl Bubpayun

Bunbpauys B noMeLLeHUAX MOXET 6bITb pasHbiX BUAOB: CHYycouganbHas (nepuoguyeckas), ciyyaiiHas unm
B hopMe nepexoAHOro npouecca. TUNUYHBIMW NPUMEPaMN UCTOYHWUKOB BUGPaLMM KaXA0ro B1aa SIBNATCA:

a) cuHycouaanbHas BUGpaLus: MallMHbI BpawaTebHoro geicTaus;

b) cnyvaiHas Bnbpauus: JOPOXHOE ABUXKEHNE (MPWU MHTEHCMBHOM MOTOKE MalLluH);

C) nepexofHble MNpOLEecChbl: AOPOXHOE ABWKeHUe (NpU NPOXOXAEHWN eLWHWYHBbIX TPaHCMNOPTHbIX
cpeAcTB), 3a6vBKa CBaii, yaapbl, B3pbIBbl.

YacToTHbIN cnekTp BUGpawum onpeaenseTcs BUAOM UCTOYHMKA, a TakkKe JUHAMUYeCcKnMn CBOMCTBaMu
34aHus.

OCHOBHOI1 Lienbio HaCTOsILLLero cTaHAapTa ABASEeTCH yCTaHOBNEHNE e4MHOT0 MeToAa U3MepeHnii n aHa-
nv3a, Ucnosb3yemoro Aasa onucaHns suépauum nwoboro suga.

4 VI3mepeHuna u aHanms

4.1 O6ume nonoxeHns

YT06bI ONpeaennTb pexum BMOPaLMOHHOIO BO3AENCTBKA, KOTOPOMY nojaBepraeTca o6opyaoBaHue B
nomeLyeHnn, Heobxo4MMo pacnosiaraTb TOYHbIMY U NOJSIHbIMU pe3ynibTaTaMn U3MepPEeHUii.

Bubpauuio nsmepsioT B ToUkax, MakCMasnbHO 6U3KMX K 061acTaAM KOHTakTa 060pyA0BaHUs Uan ero
OCHOBaHMA K nony (cteHe). UTo6bl onvucaTb YCNOBUSA BO3AENCTBUA Ha 060pyAOBaHUE KPYMHbIX pasmMepos,
Heo6X0AVMMO MCMoNb30BaTb 60/bLIOE YNC0 TOUEK N3MEPEHWA.

CwvrHan Bubpauun n3mMepstoT No TPeM B3aUMHO NepneHanKyIsapHbIM 0CAM (NPeAnoYTUTENIbHO B BEPTU-
KanbHOM W iBYX FTOPU30HTa/IbHbIX HANPaBieHNAX).

N3mepeHns npoBogaT npu yCTaHOBMEHHOM 060pyA0BaHNM, @ €C/IM 3TO HEBO3MOXHO, TO UCMNO/b3YIOT
3aMEeHS0LLMIA ero MMMTaTOP, NMEKLWUIA TY Xe Maccy 1 Te Xe AuHaMuyeckne xapakTepuctukn (adpdekTrBHas
macca 060py0BaHNA MOXeT 3HaYUTeIbHO M3MEHUTLCS NOC/Ie TOro Kak 060pyJoBaHNe 6yaeT yCTaHOBIEHO Ha
CTOJIe UMK Ha hanbLLINoY, NOCKO/bKY ONOPHbIE NOBEPXHOCTY ByAyTAeiicTBOBaTb kakauHaMmyeckue femnde-
pbl, NOroWas MOLWHOCTb KolebaHuii Ha pe3oHaHcax).

PekomeHAayeTcA BbINOMHATL M3MEPEHUS Kak ANA paboTatoLlero, Tak n HepaboTatoLero o6opyaosaHus,
4yTO6bI pasgennTb feicTBME pasHblX UCTOYHUKOB BUGPaLMK.

2
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4.2 Tpe6oBaHWsi K CpeACcTBaM U3MepPeHNii

Ona nsmepeHnii Bubpauum MoryT 6biTb UCMONb30BaHbI JaTHNKA CKOPOCTU AW akcenepomeTpsl. Moc-
KO/IbKY YPOBEHb BMOPALMM YacTo GbiBAET HU3KMM, faT4MKN AO/HKHbBI MMEeTb 60/1bLIO0N KO3 hMLMEHT Nnpeobpa-
30BaHusA.

B 3aBMCUMOCTM OT yCNOBUIA NpUMEHeHUs KoadhrLMeHT Npeobpa3oBaHnsa faTUMKOB MOXET AoCTUraTb
100 mB/(m/c2) pna akcenepomeTpoB u 25 mB/(MM/C) Ans [aTYMKOB CKOPOCTU. KpenneHue gaTynkoB — no
NCO 5348.

Co6CTBEHHbIV LWWYM U3MepuTENbHOW Lenn {BkNoyas anekTpuyeckme nomexn), onpegeneHHolii kak cpea-
HekBafpaTMyHoe 3HauyeHue B AnanasoHe YyacToT oT 2 fo 200 Iy, fomkeH 6biTb He 6onee 5 % MakcumasibHOro
3HayYeHnss U3MepeHHo Bubpauum. s yMeHblEHUS BANAHNA 3NEKTPUYECKNX MOMEX PEKOMEHAYETCA NCNO/b-
30BaTb CpeAcTBa M3MepPeHUli C aBTOHOMHbIMW UCTOYHUKAMW NUTaHWS.

[nanasoH yacToT usamMepeHuid, onpeaensieMblii N0 YPOBHIO cnaja 4acTOTHOW XapakTepucTukm Ha 3 gb,
[oMXKeH 6bITb 0T 140 315 'y, KpyTu3Ha cnafa 4acToTHOM XapakTepucTuku no o6enm ctopoHam — 12 ab/okTa-
Ba. Takas yacToTHas xapakTepucTuka MoxeT 6bITb peannsoBaHa kombuHaumeli hunbTpos batTepsopTa BTO-
poro nopsiika BepxHUX (C yactoToi cpesa 1 ') 1 HUKHKX (C YacToTon cpesa 315 Ny) yacToT. PekomeHayemas
yacToTa AguckpeTusauun Ana UndposbiX cuctem — He MeHee 2000 lu. Mpu aToM cnefyeT MCNO/b30BaThb
[ONOTHUTENbHBIA PUNBLTP 418 3aLMTbl OT HANOXKEHWSA CNEKTPOB C MPaBUIbHO NOA06PaHHON YacTOTO cpesa.

4.3 AHanus Bubpauyum

[ns aHanu3a Bubpaunm MCnonb3yT aHcamb/b (OUIbTPOB, OTKVK KOTOPbIX 3KBUBAIEHTEH NMUKOBOMY
3HauyeHuto ckopoctn. O6OCHOBaHNE MeToda aHanusa v onucaHue unbTPOB NPYBEAEHO B NPUNOXKEHUN A.
Kaxablil hnnbTp cooTBETCTBYET O-HOPMaIM30BaHHOMY OTK/IMKY NCEBOCKOPOCTU CUCTEMbI C OAHON CTEMNEHbIO
cB060AbI C 384aHHBIMN 3HAYEHUSIMU PE30HAHCHOM YacToTbl N 4O6POTHOCTM Q. AMNAUTYAa OTKIMKa (hnnbTpa
Ha CMHycOoWAaNbHY0 BOSIHY UMEeT TO XKe MakCMMasibHOe OTHOCUTEIbHOE NepeMeLLeHmne, 4To 1y nccriegyemo-
rocurHana snbpauun. PesynbTaTtbl aHann3a npeAcTasnsioT B BUAE rpadvika 3aByuCMMOCTU NMMKOBOTO 3HAYEHUS
CKOPOCTW OT Pe30HAaHCHOW YacToTbl hunbTpa.

Pe3oHaHCHble YacToTbl aHcamb15 (UAbTPOB A0/HKHBI ObITb PACNOI0XEHbBI PABHOMEPHO Mo Iorapnudmm-
YecKol Wkane nAoTHoCTbio 40 pe3oHaHCOoB Ha fekagy. Mo BO3MOXHOCTW criefyeT y3HaTb Y M3roToBUTENSA
o60pyaoBaHus, kakoe s3HaueHne fO6poTHOCTM Q cnefyeT NPUHATL, YTOOLI ONTUMasbHbIM 06Pa30M XapakTepu-
30BaTb yCNoBUA BUGpaLMOHHOr0 Bo3aeicTeursA. Mpu 0TCYTCTBUM Takol MHOpMaL M pekoMeHAyeTCs NCNofb-
30Batb Tpy 3HaveHnsa O: 5.10 n 20. Ecin Heo6x04MMO OrpaHnunTbCA OAHUM 3HadYeHrem O, TO 3TO 3HaueHue
Bbl6GMpatoT pasHbiM 10.

ANropuTtM pacyeTa oTKAMKa LUUdpoBoro unbTpa NpusefeH B NpuioxeHun B.

BHWMAHWE! MNpn nogaye Ha aHcaM6/1b UAbLTPOB CUrHana BMGpauum Ux OTKAUK, Npexae vyem
cTaTb CTauVOHapHbIM, UMEOT Ha HadaslbHOM y4acTKe BUA NnepexofHoro npouecca. NMoatomy makcu-
MasibHbli OTK/TIMK PEKOMEHAYETCA ONpeaenaTb Yepes HEKOTOPOe BPeMsi, B TeHeHMe KOTOPOro nepexos-
HbI Mpouecc 3aTyxHeT.

4.4 CpaBHeHMe C Apyrumn MetTodamMun aHansa

4.4.1 CnekTpajbHas N/0THOCTb MOLHOCTU

ConocTaBvM MeToA aHannsa Bubpauuv no 4.3 ¢ W1pPOoKo NPUMeEHsIeMbIM METOL0M ONVUCaHWUS Cy4yainHoro
CurHana yepes cnekTpanbHy NIOTHOCTb MOLWHOCTU. Bubpauus BHyTpW NOMeLLeHNs MOXeT 6bITb onmcaHa ¢
NMOMOLLbIO CNEKTPasibHOM MIOTHOCTU MOLLHOCTM ycKopeHus. LLnpuHa nonockl mnbTpa ¢ OTK/IMKOM, 3KBMBA-
NIEHTHbIM MUKOBOW CKOPOCTW, /1 3ajaHHbIX 3HAYEHWI Pe30HAaHCHOW YacToTbl fnn 4o6poTHOCTM O MOXET ObITb
onpegeneHa no copmyne

1 )
402,/,

Ecnun HavacToTe fncnekTpasibHas NA0THOCTL MOLLIHOCTU YCKOpeHus pasHa P, (M/c2)2/T'L. To cpeaHekBa-
paTWyHOe 3HauYeHne CKOPOCTW CUrHaia Nocie NPOXOXAEHUS (UIbTPa BLIYUCASAIOT No ddopmyne

@
oo,
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YT06bI OnpefennTb oXxungaeMoe MakCMMasibHOE 3HaYeHne CKopocTu, cnefdyeT 3aAatb BPeMA nsmepe-
Hua T. Ecnu 3HaveHne nuk-thaktopa 0603HaunTb C. TO oxugaemoe 3HayeHne C Ha nHTepsane T MOXeT 6bITb
onpejerneHo no gpopmynel*

C=C, + 057/2 3>
1 ¢

rge C, = J2\n(fnT)\

fn— uacTtoTa pesoHaHca. I'y;
T— BpeMsa n3mepeHus, c.
4.4.2 TpeTbOKTaBHbI CNEKTP
Ecnu curnan onucaH yepes cpefiHekBagpaTuyHble 3HaYeHNs B TPETbOKTaBHbIX M0/10Cax YacToT, TO OLEeH-
Ka MaKCUMaslbHOro 3Ha4YeHUsi CKOPOCTY Ha OCHOBE M3BECTHOrO CpefHeKBaApaTUYHOro 3HadeHus, npuBeaeH-
Has B 4.4.1. MOXeT 6bITb MOCTPOEHa AN N6oI YacToThbl cnekTpa. Ecnun n3BecTHo, uTo BUbGpauns uveet
nepuoanyecknin xapaktep, To MakCMMasibHoe 3HauyeHre CKOPOoCTH Moy4atoT, YMHOXas cpegHeksagpaTnyHoe
3HaveHne Ha KoaduumneHT 1,4.

4.5 CTtatuctnyeckmnii aHanus

Kaxgas peanusauus BUGPaLMOHHOTO npolecca (Hanpumep, B pe3ysbTaTe MPOXOXAEHWUS TpamBsas,
B3pbIBa, CEpUM yAapOB Npu 3a6UBKe cBav UK paboTbl MaLLUHbI) NO3BO/ISAET NOCTPOUTb OAUH CNEKTP OTK/INKA,
3KBMBA/IEHTHOTO MWKOBOMY 3HaueHuto ckopoctu no 4.3. CKonbko peanusauyuii BUGpaLMOHHOIO mpolecca
LO/MKHO GbITh NOABEPrHYTO aHaNW3y, SBNASETCA NPELMETOM CrelnasibHOr0 paccMOTpeHusi. PekomeHayeTcs
YUMTbIBATb NOJIHbIA LMK COBLITWIA, BbI3bIBAOLLMX MOSIBAIEHUe BUOGpaLumM (HanpuMep, B TEUEHWE CYTOK UK 3a
HOub). OKOHYATE/bHbLIN PE3yNnbTaT ONPefenaoT Kak MakCMMasibHOe 3HAYEHUE OTKMKA Ha Kaxaol yactoTe
cnekTpa.

4.6 TOYHOCTb U3MepeHui

Kaxpoe cpecTBO U3MepeHuii O/MKHO NoaBepraTbCst NOBEPKE Mpy ero nokynke, a 3aTeM — He MeHee
0fHOro pasaB rog. B npouecce noBepkn pekoMeHAyeTcs NPOBOANTL KamMbpoBKy BCeli M3MepuTesbHON Lenv B
LiesIoM, BK/KOYasa YCTPOMCTBO aHannsa Bubpauuu, T.e. aHcam6/1b oubTPOB. MNpu 3TOM AaTuuk BUGpaLmMm Boc-
NPVHUMAaET CYHYCOMAasbHbIA CUTHAN C M3BECTHbIMU XapakTepucTukamu, a Ha BbIXo4e N3MepuTenbHON Lenuv
OO/MKEH 6bITb NOMYYEH CUTHAs cornacHo 4.3.

HenocpefcTBEHHO Nepes KaxablM M3MepeHeM Lie1ecoobpasHo NPoBEPUTL M3MEPUTESbHYIO Lienb (6e3
ycTpoiicTBa aHanv3a), B03byxaas AaTuMK U3BECTHLIM CUTHaNOM BUbpauun. Ecnv cpeacTBo n3mepeHuii noa-
Beprnocb rpybomy obpatleHuto (ygap wav nageHue), To NpoBoAsiT BHEOYEPELHYIO NOBEPKY.

[na nsmepunTenbHON CUCTEMBI B LLE/IOM YacTOTHas XxapakTepucTuka B gnanasoHe ot 2 4o 200 'y gomkHa
6bITb NOCTOAAHHON B Npegenax ¢ 10 %.

5 MpOTOKO UCAbITaHW

B npoTokone ucnbiTaHuii NPMBOAAT CeAYOLLY0 MHhopMaLuio:

a) onucaHMeo60pya0BaHNA.HyBCTBUTEIbHOTOK AMHAMUYECKM BO3LENCTBISAM, B TOM YKC/IE C yKa3aHeM:

- er0 MeCTOMNOIOKEHWS.

- NNaHa NoMeLLEHUs C ykazaHeM XapakTepHbIX pasmMepos.

- MoZenun o60pyAoBaHUs Y HAMMEHOBaHWA NPeAnpPUATAA-N3roTOBUTENS,

- cnoco6a yCTaHOBKH,

- NIPUMEHSAEMbIX BUOPOM30NATOPOB (NMPU HANMMUNK);

b) onucaHue Bcex Hab/IOAABLUMXCS MOBPEXAEHUA 060pYA0BaHUSA UK CNyYaeB ero HenpaBWUIbHOTO
hyHKLMOHMPOBaHUS;

C) onucaHue AeliCTBYIOLMX UCTOYHMKOB BUOPaLmK (CTpOUTE bHbIE PaboThbl, LOPOXHOE ABVXEHUENnap.);

d) onucaHue cpefCcTB U3MeEpEeHuid (4aT4ymKoB BUbpaLmmn, ycuamTenei, ycTpoincTs 3annucu n aHanusa), ¢
yKasaHueM nx Mofenn 1 HAMMEHOBaHNA NPeANPUSATUA-U3rOTOBUTENSA, aTakke CPeCTB NPOBEPKU X paboToCcno-
cobHocTU:

€) MeCTOMOoJIOXEeHNe faTumka Bubpaummn n HanpasieHne n3MepuTebHol ocu:

O pesynbTaTbl aHa/M3a BUGpaLuK.

'’ 3JTa hopmyna cnpaBejnuBa B NPeAnofioXeHUn, YTo CUTHAN YyCKOPeHWUs npeactaBnisieT co60i cayyaitHblit npo-
Lecc. pacnpegesieHHblii N0 HOPManbHOMY 3aKOHY, BPeMsi KOPPEensiuum KOTOPOro onpegensieTcss xapakrepuctnkamm gu-
nbTpa. MPYMeHUMOCTb AaHHOK DOPMY/bl OTPAHUYMBAETCS TEM. YTO TMNOTE3a O HOPMANbHOCTU MOXET HE BbINOMHATLCS B
peanbHbIX YC/I0BUSAX U3MEPEHUIA N. KPOME TOr0o, TEPSieT CMbIC/ NPU 60/bWIUX 3HAYEHUNX 7.

4
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MpunoxeHune A
(cnpaBouHoOE)

Orlpe,qeneHVle CneKTpa OTK/IMKa, 3KBUBaJIEHTHOIO NMMKOBOMY 3Ha4€HUKO CKOPOCTU

PaccMOTpUM OTKAMUK HA YyCKOPEHWe OCHOBaHWA a, CUCTEMbI C OAHON CTeNneHblo cBO6OAbI, ONUCbIBAEMOI Maccoi T.
KoappuyneHToM geMndrupoBaHNsA CU XECTKOCTbI K (pncyHoK A.1).

PucyHok A.1 — CucTema c Of4HOIN cTeneHblo cBO6GOAbI
Ecnun oTKNUK cuctemMbl 0603HAUYUTL Yepes3 yckopeHue a2. To nepegatoyHas yHKuus 6yaeT UMeTb BUA
a2 cs TK (A.1)
a, ms2+cs+K
rae s — nepemeHHas flannaca (KoMnaekcHas yactoTa).

[pyroi cnoco6 onucaHus cUCTEMbl C OAHOW CTeNeHbio CBOGOAbI — Yepe3 pe3oHaHCHYt YyacToTy fOu 4O6GPOTHOCTL
(koahpuumneHT ycuneHua Ha pesoHaHce) O:

(A-2)
n_.xr (A-3)
0 =J—
B aTom cnyyae nepegaTtoyHas hyHKUMA MOXeT 6biTb onpegeneHa no gopmyne
(A.4)

roe < - 2nf0 — yrnosas YacToTa pe3oHaHca.

Fpadnk nepefaToyHon hyHKLMM B 3aBUCUMOCTIN OT YIrNOBOI YacToThl ANA 3HA4YeHuii napameTpoB b0 = 1 pag/c.
0=10 npuBefeH Ha pucyHke A.2.

Yno6HOI Mepoli OLeHKM pucka NnoBpexAeHns (HenpaBuAbHOTO PYHKLMOHUPOBaAHUA) 060py0BaHUSA, HYBCTBUTENb-
HOTO K AMHAMUYECKNM BO3/AECTBMAM, ABNSETCA OTHOCUTENbHOE NepeMelleHne ero aleMeHToB. MexaHuyeckan cuctema
060pyAOBaHNS MOXET WMeTb HEeCKO/IbKO Pe30HAHCOB, HO OGbIYHO paccMaTpuBalOT Kax/Ablii pe3oHaHC OTAesbHO, T.e.
o6opyaoBaHue npeAcTaBnAl0T B BUJe COBOKYMHOCTU CUCTEM C OAHOI CTeneHblo cBO6OAbI. [l ONNCaHUsA CTeNneHn xec-
TKOCTM BO3AelcTBYOW el BUGpaLu Ana pasHblX Pe30HAHCHbIX YaCTOT PaCCUNTLIBAOT PA3HOCTb MEXAY NepeMeLeHUsMu
maccbl d2 n ocHoBaHus dv

Taknm 06pas3om, ecnu BbIXOAOM CUCTEMbI SIBASieTCA OTHOCUTeNbHOe nepemelyeHne d2— d«npu 3afaHHOM BXOf-
HOM BO3AeiicTBUN a,, TO NepeAaTtoyHas yHKunsa 6ygeT nMeTb BUA

i2 - »~yfs2+gSl+o0g). Ab5>

Ecnu aTy nepeaToyHyto hYHKLMIO YMHOXUTbHA <d0. TO NONYUYNM NepefaTouHyto hyHKLMIO 4N NCeBAOCKOPOCTHN

<A.6)
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YitTayanam

PucyHok A.2 — MepepatoyHas pyHKLNS CUCTEMbI C O4HOW cTeneHblo cBo6oabl (MO * 1papl/c. Q = 10)

MepepgatoyHas PyHKUMSA OUNbTPA, BBIXOAHBIM CUTHANOM KOTOPOrO AB/ISIE€TCA CUTHAN NCEeBA0CKOPOCTHU, n3obpaxe-
Ha Ha pucyHke A.3.

O ® M"*" nepBaBUM, C

PucyHok A.3— lMepepaTouyHas PYHKUUS CUCTEMbl C OAHOW CTeneHbl CBOGOAbLI ANA BXOLHOrO CUTHasa YyCKOpeHus u
BbIXOHOTO CUTHana NCceBAOCKOPOCTHU =1 pag/c.O * 10)
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YT106bl NONYYUTL (ONNBLTP C MaKCMMaibHbIM OTK/IMKOM, PaBHbIM efWHULEe, 3HAYeHNe NCEeBAO0CKOPOCTU Ha BbiXoae
Heo6xoAMMO pas3fennTb Ha 4Oo6poTHOCTL O. B 3TOM cnyyae okoOHYaTeNbHOE 3HaYeHne nepefaTouyHon pyHkuum HJs: <.
O) ANna BXOAHOrO CUTHaNa yCKOPeHUs npumeT Bug

HA(3,050. Q )*-Z +j\s 2 (-7
Fpathuk HopMmannsoBaHHOW NepefaTouYHOW PYHKLUN N306paxeH Ha pucyHke A.4.

Koadh hmumeHT [«3pdp itum, c

PucyHok A.4 — HopmannsoBaHHas nepepaTtoyHas MYHKUUSA CUCTEMbI NS BXOLHOTO CUTHaNa YCKOPEHUs U BbIXOAHOTO
curHana ncesgockopocTtun (<00 = 1 pag/c)

Ana dunbTpa c HOPpManNM3oBaHHOW NepeAaToyHON hyHKUMER MaKCUManbHbli OTKAWK HA BbIXOAE VMax B OTBET Ha
npunoxeHHoe Bo36yxaeHne 6yseT paBeH NMKOBOMY 3HAYEHUIO CKOPOCTM 3TOro BO3GYXAEHWUS, eCin OHO npeAcTaBnseT
co60ii cuHyconaanbHblii CUTHaN HaYacToTe pe3oHaHca. JTO ABNAETCA OCHOBBHMEM NPUMEHEHUS B HACTOSAWEM CTaHgap-
Te MeToAa ONUcaHus ycnoBUii BO3GYXAEeHUS Yepe3 OTKANK, IKBUBANEHTHbI MMKOBOMY 3HAYEHWNIO CKOPOCTH.

Mpy aHann3e curHana yckopeHus, M3MepsaemMoro B NOMel,eHnm, ero nojalT Ha aHcaM61b (hUIbTPOB, ONUCAHHbIX B
HacToAlWEM NPUNOXKEHUN, N ANA KAXAOTO PUnbTpa onpeaensoT MakcumanbHoe 3HauyeHne OTKk/InKa . Pe3oHaHCHble YacTo-
Thl (OUNLTPOB [OJIKHbI GbITh PACMOMOXEHbLI PABHOMEPHO N0 10rapudMUyeckoit wkane BAnanasoHe ot 2 4o 200 'y ¢ naoT-
HOCTbI0 40 pe3oHaHCOB Ha fiekafy. Fpaduk, Ha KOTOPOM OT/I0XEHbl MakCcuMasibHble OTKAUKN PUNLTPOB B 3aBUCUMOCTH OT
X Pe30HAHCHbIX YaCTOT, Ha3blBAlOT CNEKTPOM OTK/MKA, 3KBUBAIEHTHOTO MUKOBOMY 3HAYEHWUIO CKOPOCTHU.

MNHTepnpeTnpoBaTb AaHHY0 XapakTepucTuky BubpaLun MoxHo cneayouum o6pasom. Ecnvm Ha ounbTp, cooTBeT-
CTBYHOL Wi HEKOTOPOI CUCTEME C O4HOI cTeneHbio cBO60bI, NOAATH CUHYCOUAANbHbIN CUTHAN, MEANIEHHO pa3BopaynBae-
Mblii MO YacToTe C OJHOBPEMEHHbLIM U3MEHEHMEM aMNAnTy/bl CKOPOCTWN B COOTBETCTBUM C rpacdMKoM crnekTpa OTK/IMKa,
3KBMBANIEHTHOTO MMKOBOMY 3HAYEHWIO CKOPOCTH, TO MaKCUMasibHbIl OTKNWNK 6yeT Takum Xe. kak ecnv 6bl Ha punbTp noga-
nu nccnepyemblit curHan. Ecnm nsmepseMblM napameTpom BuGpaLumn ABNSETCA HE YCKOPeHUe, a CKOpoCTb, TO (PuUnbTp
Heo6XxoA4MMO COOTBETCTBYOWMUM 06pa3om MmogncduynposaTs. MepegatoyHas MyHKUUA Takoro punbTpa 6yget umeTb BUA

#9)

Fpaduk 3T0# hyHKLMKM n306paxeH Ha pucyHke A.5.
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B kayecTBe nNpumMepa nokasaH cnekTp oTkauka Ana Bubpayum Ha yactoTe 20 I'y. AMNAMTYAa CKOpOCTM paBHa 1 mm/c,
4YTO COOTBETCTBYET amnauTyae yckopeHns 125.7 mm/c2. CnekTp OTKAUKA, 3KBUBANIEHTHOTO MMKOBOMY 3HAYE€HUI0 CKOPOCTH
ANS AaHHOW BMGpauuun, n3obpaxeH Ha pucyHke A.6.

KM dMUMHT nepegom, o

PucyHok A.5 — HopmanusosaHHaa nepejatoyHas yHKLUSA CUCTEMbI /1 BXOAHOTO CUrHaNa CKOPOCTN U BbIXOJHOTO CUT-
Hana ncespockopocTu (<00 = 1 pag/c)

mtfo

PucyHok A.6 — CnekTp OTKNMKa, 3KBUBAIEHTHOTO NMUMKOBOMY 3HAUY€HMI0 CKOPOCTW ANSi CUHYCOUAANBHOTO CUTHAMa BUbGpa-
uunun Ha yactote 20 Iy c amnNAnTyaoin ckopoctu 1 mm/c
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MpunoxeHvne B
(cnpaBo4HOE)

ANrOpUTMbI pacyeTa (UIbTPOB

B.1 O6uwwne nonoxeHuns

CylecTBYOT pasHble CNoco6bl MPOEKTUPOBAHUA LUGPOBbIX (DUILTPOB, COOTBETCTBYIOWMUX 3a4aHHbIM aHanoro-
BbIM. B HacToAwWeM NpuaoXeHnn NnpuBejeH NpocToii cnocob pacyeTta pUNbTPOB, 0CHOBAHHbLI Ha 6unuHelitHom npeo6pa-
30BaHMK. EWwe ognH NONynapHbIi MeTo npoekTupoBaHus onucaH B (9].

Nio6oii MeToA MMeeT CBOM OrpaHNYeHus, NO3ATOMY TOYHOCTb, KOTOPYI OH oGecneynBaeT, peKOMeHAyeTca npose-
pATb NyTeM KanubpoBkM BCell N3MEPUTENbHOI Lenu B Lenom, BKOYas yCTPONCTBO aHannsa Bubpaunn.

B.2 Anropntm Ans BXOAHOro CUrHasia ycKopeHus

BpemeHHasa nocneposaTenbHOCTb OTKAMUKOB y/1HA NOCNEe[0BaTENbHOCTb BXOAHbIX 3HAYEHWIA curHana yckopeHuma x0
onpependeTcda pa3HOCTHbIM ypaBHeHUeM

YnmV . * * b2xn-r B\Yn-\ Bryn-r <8 1)

c koadhpuuneHTammn

b = A
0 20Bf,
6, - 260.
b2 =>60.
_2A2 -2

roe A »tgjx”.J;

B-\*—*a2
o

— pe30oHaHCHaa yacTtoTa;
fi — yacToTa BbIGOPKY;
O — A06pPOTHOCTL.

B.3 Anroputm NS BXOAHOrO CUrHasia CKOpocTu

BpemeHHas nocnegoBaTesibHOCTb OTK/IMKOB Y/1HA NOCNeA0BaTE/IbHOCTb BXOAHbIX 3HauYeHuii curHana CKOpOCTU vn
onpependeTcd pa3HOCTHbIM ypaBHeHNem

YnaV » ¢6,vn_, ¢62v, 2- a)y, ,- azynz?2 (B.2)

¢ KoadppuumeHTamm.

a2=[1-
y
roe A =tg| n—

B*1e¢ —¢A2
(0]

fO — pe3oHaHcHas 4acToTa;
fs — uvacToTa BbIGOPKYK;
O — A06pPOTHOCTL.
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Mpunoxexnune C
(cnpaBouHOE)

CBe,quvm O COOTBETCTBUN HaUMOHa/IbHbIX CTaHAAQPTOB CCbIJZTIOYHbIM MeXAyHapoAHbIM CTaHAapTaMm

Ta6nuya C1

0O603HayYeHne CCbII0YHOI0

CTeneHb COOTBETCTBYS O603HaYEHNEe 1 HAMMEHOBAHNE MEXTOCYAapCTBEHHOrO CTaHAapTa
MeXZyHapoaHOro cTaHgapTa

NCO 5348:1998 HoT FOCT WNCO 5348—2002 «Bubpaunsa un ygap. MexaHuyeckoe
KpenneHve akcenepomMeTpoB»



Ji] NCO 2041:1990
(ISO 2041:1990)

[2] NCO 2631 (Bce yacTn)
(ISO 2631. all parts)

(3) NCO 4866:1990

(ISO 4866:1990)

(411NCO 8569:1996

(ISO 8569:1996)

[5] NCO/TC 10811-2:2000

(ISO/TS 10811-2:2000)

(6) NCO 14964:2000

(ISO 14964:2000)

J7J M3K 60068 (Bce yacTu)
(IEC 60068. all parts)

(8) M3K 60721 (BCce yacTu)
(IEC 60721. all parts)
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Bubnnorpadgusa

Bu6pauus v yaap. TepMuHbl 1 onpegeneHus

(Mechanical vibration and shock — Vocabulary)

Bubpauus n ygap. OueHka Bo3geiicTBna obuieii Bu6pauum Ha Yenoseka

(Mechanical vibration and shock — Evaluation of human exposure to whole-body
vibration)

Bun6pauus nygap. Bubpauua sgaHuii. PykoBoAcTBO N0 M3MepeHNI0 BUGpaL M 1 oL eHKe
ee BO3JeCTBMA Ha 3j4aHune

(Mechanical vibration and shock — Vibration of buildings — Guidelines for the
measurement of vibrations and evaluation of their effects on buildings)

Bubpauus n yaap. \3amepeHusa Bubpaunn n oueHka ee Bo3jeiicTsns Ha o6opyjoBaHue,
YyBCTBUTENbHOE K AMHAMUYECKUM BO3JeiCTBNAM, yCTAHOBNIEHHOE BHYTPU 3AaHWiA
(Mechanical vibration and shock — Measurement and evaluation of shock and vibration
effects on sensitive equipmentin buildings)

Bu6pauus u yaap. Bubpauus u yaap B 3AaHuAX, r4e YyCTaHOBNEHO 4YyBCTBUTESNIbHOE
obopyaoBaHue. Knaccudukaumnsa
(Mechanical vibration and shock — Vibration and shock in buildings with sensitive

equipment — Part 2: Classification)

Bun6pauus nyaap Bnbpaunsa cTaLumoHapHbIX COOpPYXeHuii. CneumnanbHble Tpe60BaHNA K
MeHeAXMEeHTY kayecTBa Npu NPOBEAEHUN U3MEPEHUI 1 OLEeHKU BUBpaLunm
(Mechanical vibration and shock — Vibration stationery structures — Specific
requirements for quality management in measurement and evaluation of vibration)
McnbiTaHns Ha Bo3aelicTBMe BHEWHUX (DakTopoB

(Environmental testing)

Knaccugukaunsa ycnosuin Bo3geiicTBMA BHELWHUX hakTopoBs

(Classification of environmental conditions)

Smallwood D.O. An Improved Recursive Formula for Calculating Shock Response
Spectra. 51st Shock and Vibration Bulletin. 1980

11
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