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MpeaucnoBue

1 NOArOTOBNEH ®epepanbHbIM rocygapCTBEHHbIM YHUTapHbIM MpeanpusTvem Bcepoccuitckunin
Hay4Ho-UccneaoBaTenbCKUil MIHCTUTYT MeTponorudeckoin cnyx6bl (PN BHUMMC) Ha ocHoBe cobcTBEHHOTO
ayTEeHTUYHOro NepeBoja Ha PyCCKUn A3bIK MeXAyHapoAHOro CTaHAapTa, ykasaHHOro B NyHKTe 4, ¢ yyacTuem
ABTOHOMHOW HEKOMMepYeCKoi opraHusauun «HayyHo-nccnegoBaTenbCckuin LLeHTP KOHTPOIS U AUarHOCTUKA
TexHudeckux cuctem» (AHO «HUL| KO»)

2 BHECEH TexHu4yeckum koMuteToM no ctaHgaptusaumm TK 183 «Bubpauus, yaap n KOHTPOIb TEXHU-
4eCKOro COCTOSAAHNSA»

3 YTBEPXIEH W BBEJEH B JENCTBWE Mpukasom degepansHOro areHTCTBa o TEXHUHECKoMy pery-
NUPOBaHWUIO U MeTponornm ot 29 HosAbps 2012 1. Ne 1379-cT

4 Hacroswwmii ctaHgapT uaeHTUdeH MexayHapogHoMy ctaHgapty UCO 16063-13:2001 «MeTtoabl
KannbpoBkM AaTyMkoB BUGpauum 1 yaapa. Yactb 13. MepBuyHaa yaapHasa kannbpoeka MeTogamu nasepHom
uHTepcpepomeTpun» (ISO 16063-13:2001 «Methods for the calibration of vibration and shock
transducers — Part 13: Primary shock calibration using laser interferometry»).

HaumeHoBaHue HacTosiLero craHgapTa U3MEHEHO OTHOCUTENMbHO HaUMEHOBaHWUSA yKa3aHHOIo Mexay-
HapoAHoro craHaapTa Ans npyeeaeHust B cooteeTcTaue ¢ TpebosaHuamu FOCT P 1.5 (nyHkT 3.5).

Mpu npUMeHeHUn HacTosILLIero cTaHaapTa pekoMeHAYeTCA UCNONb30BaTL BMECTO CCbINOYHBLIX MeXayHa-
POAHBLIX CTaHAaPTOB COOTBETCTBYIOLLME UM MEXTOCYAapCTBEHHbIE CTaHAapTbl, CBEAEHUA 0 KOTOPLIX NpUBeae-
Hb! B AOMNOSTHUTENbHOM NpuroxeHun [1A

5 BBEAEH BMNEPBbIE

lpasuna npumeHeHuUs Hacmosiweao cmaHOapma ycmarossneHsi 8 FOCT P 1.0—2012 (pa3den 8).
UHepopmauust 06 usMeHeHUsIX K HacmosiuieMy cmaHdapmy nybnukyemcs 8 exxe200HOM (110 COCMOAHUI0 Ha
1 ssHBaps mekyujeeo 200a) UHhopMaUUOHHOM yKazamene «HaluoHanbHble cmaHOapmbl», a obuyuansHbil
meKcm U3MeHEHUU U MonpasoK — 6 eXeMeCSYHOM yKkazamene «HayuoHanbHele cmaHdapmei». B criyyae
nepecmMompa (3aMeHbi) Uil OMMeHb! Hacmosieao cmaHdapma coomeemcemeytowyee ysedomreHue bydem
onybrnukosaHo 8 briuxaltuieM 8bITyYCKe eXeMeCsIYHO20 UHMOPMaUUOHHO20 ykazamens «HayuoHanbHble
cmaHdapmely. Coomeemcmeyioujas UH(popMayusi, yeedoMIIeHUe U meKcmbl pasMewaromcsi makxe 8
UHghopmayuoHHol cucmeme obujez0 rons3o8aHust — Ha opuyuansHomM calime @edepanbHoz20 azeHmemea
10 MexXHUYEeCKOMY peaynuposaHuro U Memporsioauu 8 cemu IHmepHem (gost.ru)

© CranpapTuHdopm, 2015

HacTosiuuii cTaHgapT He MOXeT BbITb MOMHOCTLIO UMK YaCTUMHO BOCTIPOM3BEAEH, TUPaXMPOBAH 1 pac-
npocTpaHeH B kayecTee obuLMansHOrO M3gaHna 6es paspelleHna deaepanbHOro areHTCTBa Mo TeXHUYecKo-
MY perynnpoBaHuno U MeTponorin
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HAUMWOHANBbHBIW CTAHAAPT POCCUUCKOW @SEREPALUMNU

Bu6pauua
METOAbl KANMBEPOBKU OATYMKOB BUBPALUU U YOAPA

YacTtb13
MepBuuyHasn yaapHana kanubpoBka MeTo4aMu nasepHon uHTepcdepomeTpun

Mechanical vibration. Methods for the calibration of vibration and shock transducers. Part 13. Primary shock calibration
using laser interferometry

HOara BBegeHnss — 2013—12—01
1 O6nactb NpUMeHeHus

HacToawuii ctaHaapT ycTaHaBnuBaeT TpeGoBaHWs kK annapartype 1 MeTof, UCMoSb3yeMblid AN nepBuy-
HOW yjapHO KanNMBPOBKM aKCenepoMeTPOB NPAMONUHERHOTo ABWKEHUA C MPUMEeHEeHNeM nasepHom uHTepde-
pOMETpUM ANs OnpefeneHnsa nepeMellleHnss Bo BpemeHu npu yaape. MeToa npuMeHsioT Ans yaapos
AnuTenbHocTbio oT 0,05 Mc Ao 10 Mc 1 B AnanasoHe oT 102 M/c2 ao 105 M/c2 (B 3aBUCUMOCTU OT ANUTESIBHOCTH
yaapa). MeToz nossonseT onpeaenuTb koadduumeHT npeobpasosaHna Nno yaapy.

2 HopmaTuBHbIe CCbINKN

B HacTosileM cTaHaapTe UCNoNb30BaHbl HOPMaTUBHbBIE CChISIKU Ha criedyiowme cTaHaapThbl:

NCO 5347-22:1997 MeToabl kanubpoBku AaTUnKoB BUbBpauum n yaapa. Yacts 22. UcnbiTaHue akcene-
poMeTpa Ha pe3oHaHc. O6wmre metoabl (ISO 5347-22:1997, Methods for the calibration of vibration and shock
pick-ups — Part 22: Accelerometer resonance testing — General methods)

MCO 16063-1:1998 MeToabl kanMbpoBKK AaTUMKOB BUOpaLmmn n yaapa. Hactb 1. OCHOBHbIE NONOXEeHUs
(1SO 16063-1:1998, Methods for the calibration of vibration and shock transducers — Part 1: Basic concepts)

MCO 16063-11:1999 MeToabl kanMbpoBKkun AaT4UMKOB BUBpauum 1 ygapa. Yacte 11. MepsuiHas subpa-
LUMoHHas kanubposka MeTogamu nasepHon uHTepdepomeTtpumn (ISO 16063-11:1999, Methods for the
calibration of vibration and shock transducers — Part 11: Primary vibration calibration by laser interferometry)

3 HeonpeaeneHHOCTb U3MepeHUs

MpumeHeHMe MeTOaoB, YCTAHOBMEHHBIX HACTOSALWMM CTaHAAPTOM, AOMMKHO obecneunBatb Heonpeae-
NeHHOCTb U3MepeHust, He MpeBbILLAoLLYIO criedyowe 3Ha4YeHUs:

- 1% 1U3MepeHHOro 3Ha4eH s Npu OropHOM MUMKOBOM 3HadeHun 1000 M/c2, onopHoO ANUTEeNbHOCTU yaa-
pa 2 MC 1 ONOPHOM KO3(pULINEHTE YCUTEHUS YCUIUTENS;

- 2 % Ansa Npou3BOoSbHBIX NMUKOBBIX 3HAYEHWIA YCKOPEHUS U ANUTENbHOCTER UMMNYbCOB.

YKkasaHHasi HeonpeaeneHHOCTb YCTaHoBMeHa ANA kanMbpoBku npeobpasoBaTeneil NOBbILEHHOW TOY-
HOCTW (HanpuMep, 3TanoHHbIX akcenepoMeTPOoB) NMPU YCIIOBUN, YTO NPUMEHEHBI BCe HeobXoanMble Mepbl AnA
CHVKEeHWA COCTaBNAKLWNX HeONpPeaeNeHHOCTH C Liefblo COOTBETCTBMUSA YyCTaHOBMNEHHbIM TpeboBaHusaM K 6roa-
XeTy HeonpeaeneHHocT (M. NpunoxeHne A). B yacTHocTi, aHeprug, ceazaHHas ¢ Bo3GyxaeHWeM pesoHaHca
kakoh-nmbo YacTun NnpeobpasoBaTens U1 yAapHOro cTeHda B npoLecce kannmbpoBky, AoMKHa ObiTb Mana no
CpaBHEHWIO C 3HeprMen B ananasoHe 4acToT KannbpoBkM. SKCnepMMeHT No onpedeneHnto pesoHaHca AaTymnka
AOMKeH BbINONHATbLCA B cootBeTCTBUN ¢ UCO 5347-22. BuinonHeHne gaHHoro TpeboBaHus moxeT noTpebo-
BaTb OTKA3aTbCsl OT UCMOMb30BaHUA UMNYIbCOB C OTHOCUTENBbHO KOPOTKUMMW ANUTENbHOCTAMU, YKa3aHHbIMA B
pasgenax 1u16.

Monb3oBaTenu HACTOALLEero cTaHAapTa AOMKHbBI CaMOCTOSTENBLHO COCTaBMNAThL OIOAKEeT HeonpeaeneH-
HOCTW B COOTBETCTBUM C NPUMOXEHNEM A, OTPpaXaroLWMii KOHKPETHbIE YCIIOBUSA KarnubpoBKA.

MpwumeyaHune— BHacTosweM cTaHgapTe Nog HeonpeaeneHHOCTbIO M3MePEHUs MOHMMAaETCS pacluMpeHHas
HeonpeaeneHHocTb B cooTBeTcTBUM ¢ MUCO 16063-1.

WU3panne opmymnansHoe
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4 TpeboBaHUA K MCNblTaTe/IbHOMY 060pPYy40BaHUIO U CpeacTBamM U3MepeHui

4.1 O6wwne nonoxeHus

B HacToslem pa3sgene ycTtaHOB/EHbl Tpe60BaHUA, COOTBETCTBME KOTOPLIM HEOBXOAUMO ANSA AOCTUXE-
HUSA Lenein kKanmbpoBKY, ykasaHHbIX B pasgene 1, c HeonpeaeseHHOCTbIO, yKa3aHHol B pasgene 3.

4.2 YpapHbIl CTeHA C HaKOBaNbHeW

B yaapHoMm cTeHAe faHHOro tuna BO36YyX[eHue ocylecTBaAeTca yaqapoM MoJsioTKa (cHapsaga) o Hako-
Ba/ibHIO (MULLEHb), HA KOTOPOI1 3akpenneH akcenepomeTp. [ocne coyaapeHus MosIOTOK 3axXxBaTbiBaeTcs ynaB-
NUBAKLWMM YCTPOWNCTBOM, a MepefaHHblii UM MMNyAbC MO3BOMSET HakoBajlbHe coBeplaTtb CBO6OAHOE
NPSMOIMHEHOEe ABMXEHMEe cycKopeHueM. Mexay MOJIOTKOM M HakoBafibHEN pasmeLllalT cTalbHble NPYXUHbI
NN amopTU3NpyloL e NPoKIaakm U3 pesunHbl, 6ymarv unu gpyroro nogxogdawero marepvana, no3sosnswLme
cchopmMmpoBaTh yaapHbIi UMAYIbC HE06X0AMMOWK hOPMbl U ANTENBHOCTU. MOAyYeHHbIe UMNYbCbl YCKOpe-
HUSA AO/KHBI 6bITb 6/1M3KM K OAHOM U3 Knaccuyeckux hopmM: NOyCMHYCOUAbl, KBagparta nosycuHycomasl (Bep-
CUHYCOWAANbHbLIA WMMMYNbC) WAW TFayCCOBCKON (KO/OKO/006pa3Hbliii MMnynbc). Pe30HaHCHble 4acToThl
MOJTIOTKA U HAKOBa/lbHU A0/KHbI O6bITb He MeHee 10/, rae ' — ANAUTENbLHOCTb UMMy bCa.

Bo nsbexaHune B/IVSHNA PE30HAHCOB KOHCTPYKUMN YAAPHOI0 CTEH4a MOTOTOK U HAKOBa/IbHSA A,0/KHbI ObITh
MaKC/MasibHO OT Hee N30/1MpoBaHbl. MPOAO0/IbHBIE OCU MOJIOTKA U HAKOBAsIbHU A0/HKHbI COBNagath ¢ npefesibHO
[ONYCTUMBIM CMeLeHneM mexay Humm 0,2 MM. KOHCTPYKLMS Onopbl HaKoBaslbHU 0/1XHA ob6ecneynsBaTtb
OTCYTCTBME HECUMMETPUYHbIX CWJ1, Bbi3blBAIOLLNX BPALLEHNE Y OTKIOHEHNE OT MPSAMOJIMHEHOrO ABMXEHUS.

LLlepoxoBaToCTb MOHTaXHON NOBEPXHOCTW HakoBaNbHM Ha(cpegHee apudmMeTnyeckoe OTKIOHEeHue
npodunsa), Ha KOTOPOW 3aKpenseH akcenepoMeTp, 4O/KHA 6bITb MeHee 1 MKM.

OTK/TOHEHME OT N/IOCKOCTHOCTU MOHTAXHOV MOBEPXHOCTU AOMKHO 6bITb He 60/1ee 5 MKM.

OTK/IOHEHWE OT NepneHANKYIAPHOCTU NPOAO0/bHON OCY pe3b60BOro OTBEPCTUA A1 MOHTaXa akcesepo-
MeTpa [0/IKHO 6bITb He 601ee 10 MKM Ha MHTepBasie, paBHOMY rybuHe oTBEPCTUS.

MpumeuvuaHune 1— [n9 BbINO/IHEHNS YKa3aHHbIX Tpe60OBaHNi HAKOBa/TbHSA Y MOIOTOK MOTYT ObITb CHabXeHbI
BO34YLUHbIMW NOALWIMNNHUKAMM (CM. pUCYHOK 1 1 [1]). Y AapHbIil cTeHA, Noka3aHHbI Ha pUCyHKe 1, BOCMPOM3BOAUT BEPCUHY-
confanbHblli UMNY/bC yCKOpeHust [6].

MpumeuyaHune 2— HekoTopble TPAAULNOHHbIE yYAapHbIe CTEHAbI, UCMO/Ib3yeMble NPy KannbpoBke MeTo40M
cpaBHeHusa (cm. [2] n [3]), He cNOCO6HbLI co3haBaTb ABMKEHNE, KOTOPOE MOXET ObITb M3MEPEHO C TPeOyeMOli TOYHOCTLIO
MeTofaMu fla3epHol nHTepdepomeTpun.

1— ypapHblii cTeHs (cM. 4.2); 2 — NPYXUHHBIA 3/1EMEHT; 3 — MOJIOTOK Ha BO3/YLUHOV onope; 4 — npoknaaka; 5 — HakoBaslbHS (Hanpu-

Mep, 13 cTanu grnameTpom 30 MM 1 aiMHOM 200 MM) Ha BO3A4YLLUHON onope; 6 — akcenepomeTp; 7 — ycunutens; 8 — LudpoBoli peruc-

TpaTop opmbl curHana (cm. 4.8); 9 — nasep (cm. 4.5); 10 — nHTepcepomeTp (cm. 4.6); 11 — coTogeTekTop (cMm. 4.6); 12 — nepsblii
ceiicMuyecknii 610k (cm. 4.4); 13— BTOpOIt ceiicMuyeckuii 6510k (cm. 4.4)

PucyHok 1— lNpumep n3MepuTeNbHOI cucTeMbl 47151 yAapHOU Kann6poBKU C NCNOIb30BaHWEM HaKOBaslbHU
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4.3 YpapHbli CTeHA, C ANUHHBIM TOHKUM CTEePXXHEM, MO KOTOPOMY pacnpocTpaHsaeTcA yaapHbIn
uMnynbce

B yaapHoM cTeHe AaHHOro Tvna ABWKYLLIeeCcs ¢ yCKopeHUeM Teso (Hanpumep, cTanbHOW Wap) coyaaps-
€TCsi C aMOPTU3MPYHOLLMM 31IEMEHTOM (Hanpumep, cTanbHbIM LLApOM Takoro e guameTpa), IpUKpenieHHbIM K
CTEPXHIO, Ha NPOTMUBOMNOMOXKHOM KOHLLE KOTOPOro 3akpenneH akcenepomeTp. CTepxeHb AOIDKEH UMEeTb YNpy-
ryto noABecky, No3BONsAOLLYH N3GexaTb BUSHWUS pe3oHaHCOoB yaapHoro cteHaa. CoocHOCTL MOMOTKa U CTep-
XHS OOMKHa HaxoauTbes B npedenax, obecrneunsarolmMX BbiNoNHeHWe TpeboBaHUN K HeomnpeaeneHHOCTH
naMepeHus (pasaen 3).

JTtoBble OTKNOHEHUS OT NPAMONUHENHOTO ABMKEHUA MOHTaXXHOW NOBEPXHOCTW akcenepomeTpa A0MKHbI
6bITb Mankbl MO KpakHe Mepe B TeYeHne nepuoda nsmepeHus (He bonee 1 mc), yTobbl 0becneunTb COOTBE-
TcTBME TpeboBaHUAM K HeonpeaeneHHOCTM uaMepeHust. MoaToMy yaapHbIn CTeHd A0IKEH UMEeTb YCTPONCTBO
aBTOMaTUYECKOro ynpaBneHns NpoLeccom 3annmcu AaHHbIX.

LLiepoxoBaToCTb NOBEPXHOCTU Ra, Ha KOTOPOW 3aKpensieH akcernepoMeTp, A0KHa ObiTe MeHee 1 MKM.

OTKNOHEHWE OT NITIOCKOCTHOCTM MOHTaXKHOW MOBEPXHOCTU JOSMKHO BbITh He 6onee 5 Mkm.

OTKNOHeHWe OT NepneHANKysSPHOCTN NPOAONLHON 0CK pe3bBOBOro 0TBEPCTUS AN MOHTaXa akcenepo-
meTpa g4omKHOo ObITh He Bonee 10 MKM Ha UHTepBane, paBHOMY rllybuHe oTBepCTUS.

Mpu onpegeneHunn pasmepa ctepxHs ([4], [5]) cnedyeT yuuTbiBaTh, YTO Ha ero TOPLIOBON NOBEPXHOCTU
[OMMKHO BbITb MECTO ANA KpenneHus kannbpyemoro akcenepoMeTpa, a Takke AN OTpaXeHUs nasepHoro nyva
nHTepdepoMeTpa, BOCNPUHNUMAIOLWEro ABWKEHWE 3TOW NoBepxHocTU. Kpome Toro, nepvog namepeHus (cm.
HUXe) AokeH BblTb 4OCTaTOUHbIM.

MakcumanbHas npoaoKUTENBHOCTL yaapa 1 nepnog naMmepeHuns, Heobxoaumbli Ansa cbopa aaHHbIX,
orpaHnyYeHbl MOMEHTOM OTPaXeHWs YAapHOro MMMybca OT MOHTa)XHOW noBepxHocTu (Hanpumep, 0,8 mc ans
CTEPXHS ASTMHON 2 M, CM. PUCYHOK 2).

Mpumep yaapHoro cteHaa, MPUHLMN AeACTBUA KOTOPOro OCHOBaH Ha YrpyroM pacnpocTpaHeHnn BOSHbI
Mo ANIMHHOMY TOHKOMY CTEPXXHIO, MoKasaH Ha pucyHKe 2. [ins kbopMUpOBaHNs CUTHAMNOB O Havarne U OKOHYaHUN
nepuoga U3mMepeHusl UCMoNb3yTCA ABa TeH3oaaT4YMKa Ha NPOTUBOMNOMOXKHBIX CTOPOHAX CTEPXHA. YaapHbIN
CTeHA c ABYMS CTanbHbIMU LUApamu, nokasaHHbIA Ha pucyHke 2, obecrnievrsaeT BOCNPON3BEAEHNE YCKOPEHNS B
dopme Npon3BoAHON rayCCOBCKOIo UMMYbCa, YTO COOTBETCTBYET rayCCOBCKOMY UMMNYNbCY CKOpocTu [6]. JaH-
HbI cTeHa o6ecnevnBaeT XOpOoLLYIo MOBTOPSIEMOCTL Pe3ynbTaToB Npy NOBTOPHBIX YAAPHLIX KanMGpoBKax r
OTHOCUTENbHO Marble M3MEeHEHUS COOTHOLLEHNA YaCTOTHBIX COCTaBMAOLWMUX CNEKTPa NPY pasNYHbIX MUKOBLIX
3HayeHusix yaapa [13].

MpUMeHUTENbHO K pasHbIM YCIOBUAM KannBpoBKM MOTYT NCMONb30BATLCA CTEPXKHUA APYTMX pasMepos,
YeM nokasaHbl Ha pUCyHKe 2.
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a K BakyyMHOMY Hacocy.

1— ypaapHblii cTeHg, (cM. 4.3); 2 — Hacoc (CxaTblil BO3AyX); 3 — BO3AYLUHbIA LMAVHAP; 4 — fBa Wwapa gvameTpomM 50 mm; 5 — cunvko-

HOBBIIi Kaydyk; 6 — antoMuHueBas Tpyba; 7 — KonbL; 8 — CTepXeHb U3 TTaHa AnaMeTpoM 25 MM AnvHol 2000 Mm; 9 — akcenepo-

meTp; 10— ycunutens; 11 — uncpposoii pervctpatop opmbl curHana (cm. 4.8); 12— n3meputeslb MeXaHN4YecKoro HanpshkeHwst;
13 — MOCTOBOI ycunutenb; 14 — Tpurrep; 15 — nHtepdepomeTp (cm. 4.6); 16 — nasep (cMm. 4.5); 17 — dpoTogeTekTop (cm. 4.6)

PucyHok 2 — lMpumep nsMepuTenbHOW cCUCTeMbI A/15 YAAPHOW KannbpoBKU € MCNOJIb30BaHNeM AJIMHHOTO TOHKOro cTep-
XHA (AMnana3oH NMKOBOro 3Ha4YeHus yckopeHus oT 1000 go 10000 m/c2)

B o6lem cnyyae NpofosibHOe NepeMeLLeHNE B CTEPXKHE ONUCLIBAETCS C/IOXHOM DyHKL el pagnanbHoii
KOOpAWHAaTbl M 4acToTbl, 3aBUCALLEA OT CBOINCTB MaTepuana u guameTtpa CTepXHA. STO MOXET NPUBOAUTL K
3aBUCALLEN OT YacToThl AedopmaLluy OCHOBaHUS KannbpyeMoro akcenepomeTpa U yBefIMYeHUto Heonpeae-
NIEHHOCTW U3MepeHus.

4.4 Celicmmnyecknini 610K (610KN) oNS yaapHOTo cTeHaa M 1a3epHoro nHTepdepomeTpa

YaapHbIil CTeHA M MHTepdepoMeTp yCTaHAB/IMBAIOT HA 06LLEM W/ HA OTAENbHbIX MACCUBHbIX 6/10Kax C
Lenbo NPeaoTBPaTUTb X OTHOCUTENbHOE NEepPeMeLleHNEe U3-3a KoebGaHuii TpyHTa, a Takxe A4 npeaoTepa-
WeHUss Ype3mMepHOro BAUSIHUA peakuymn onopbl yAapHOTo CTEeHAA Ha pe3ynbTaTbl KauGpPoBKY.

4.5 Nasep

Lns xkann6poBKM UCNOMb3YT KPACHbIN reNnit-HeoHoBbI nasep.

B nabopaTopHbix ycnosusax (npn atmocepHom gasneHun 100 kMa, Temnepartype 23 °C M OTHOCUTEb-
HOI BNnaxHocTn 50 %) HOMMUHaNbHaA A/IMHA BOMHbLI Nasepa paBHa 0,63281 MkMm.

Ecnu nasep nmeeT pyyHyto Uam aBToMaTUYeCcKyo KOMNeHcauno BANSHUA YCN0BUIA OKpyXatoLwei cpebl,
TO OHa A0J/hKHa B6bITb yCTAHOB/IEHA Ha HY/1b MW OTK/II0OYEHA.

JlonyckaeTcsa ncnonb3oBaTb OAHOYACTOTHbIW Nasep ¢ 4pyroin cTabunbHOR U N3BECTHON A/INHOR BOJHbI.

4.6 NWHTepdepomeTp

ONns npreMa MHTepepeHLMOHHOTo curHana NpUMEeHsOT MOAUMULUPOBaHHbLI UHTepdepomMeTp Maii-
Ke/lbCOHa, BbIXOAHbIE CUTHA/bI KOTOPOTO CABUHYTbI APYr OTHOCUTENbHO Apyra Ha 90° (KBagpaTypHble CUTHA-
nbl), € ABYMSA (DOTOLETEKTOPaMMU, UMEKLWNMI YaCTOTHYO XapakTepucTUKy, NnepekpbiBaLwyo Heo6XoaUMYH0
WMPUHY NOSIOCHI 4acTOT.

4
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Heobxogmmasn wupuHa nonockl YactoT fmex, 'y, MoOXeT 6biTb BblYMCAEHA MO aMNAnTyAe n3mepsieMol
CKOpOCTU vIex, M/c, no popmyne

Mnax "max' 3,16 « 10®.

MoauguumpoBaHHbIn MHTepgepomeTp MaikenbCoHa MOXeT 6biTb CO6paH B COOTBETCTBUN CO CXEMOW,
nokasaHHOW Ha pucyHke 3. YUeTBepTbBO/IHOBAS NaacTuHa NnpeobpasyeT najarLuii IMHEeNHO NONSPU30BaHHbI
CBET B/Ba M3MepUTEeNbHbIX /lyda CO B3aUMHO OpTOroHasibHOM nonspusauneli n asosbim casurom 90°. Mocne
UHTepepeHLnn C NMHEHO NONAPU30BaHHbLIM OMOPHbLIM JTY4OM ABE€ KOMMNOHEHTbI CO B3aWMHO OPTOrOHasbHbI-
MU MONAPU3ALUNAMUN MPOCTPAHCTBEHHO pasfesiaT NpY NMOMOLLM COOTBETCTBYIOLWMX ONTUYECKUX 3/IEMEHTOB
(Hanpumep, npusMbl BonnactoHa Wan NOASpU3aLnMOHHOIO CBETOAENUTeNs) U AeTeKTUpPYT AByMs dhoToamno-
Jamu. [1Ba BbIXOAHbIX cUTHana MoauguLnpoBaHHOro nHTepgepomeTpa MaiikenbCoHa AOMKHbI UMETb CABUT
Hyna He 6onee+5 % aMnAnTyAbl CUTHaNa, OTHOCUTE/IbHYI Pa3HOCTb aMNAnTyg meHee £5 % noTKNoOHeHue pas-
HOCTY (a3 oT HoMMHaNbLHOro yrna 90° He 6onee +5°. UTo6bl yA0BNETBOPUTL 3TUM TPe60OBaHUAM, AO/MKHbI ObITh
npeaycMoTpeHbl CpeAcTBa PeryiMpoBKN HyNs, aMnauTyabl curHana u casura as Mexay AByms curHanamm
WHTEepgepomeTpa.

1— nasep; 2 — nonspusatopsl; 3 — CBETOAENUTENb; 4 — OMOPHOE 3epkano; 5 — umuTupylowas macca (M3MepuTenbHbIN oTpaxa-
Tenb); 6 — akcenepomeTp; 7 — npusma BonnactoHa; 8 — poToseTeKTOpbI

PucyHok 3 — JlasepHblii UHTEPhEPOMETP C KBAAPATYPHLIM BbIXOLO0M

[na cobnogeHna Tpe6oBaHnii K HeonpeaeneHHOCTU N3MEePEHNS, Yka3aHHbIX B pa3aene 3, HanpaBiieHne
N3MepUTESNIbHOrO lyya NHTepdepomeTpa AO/KHO COBMNagaTh C OCb0 CTEPXKHA.

Mpu KaNMBpOBKe akcenepomeTpa ¢ 04HON MOHTaXHOW NOBEPXHOCTbLIO A1 OTPaXKEHNS U3MEPUTENBHOIO
Nyya Heobxo4MMO UCMOAb30BaTb NOIMPOBAHHYIO TOPLEBYIO NOBEPXHOCTb CTEPXHSA, a Npu KannbpoBke akce-
NepomeTpa, B KOHCTPYKL MM KOTOPOro UMeeTCs Be MOHTaXHbIe MOBEPXHOCTU (YTO A0NYyCKaeT ero KpensieHme ¢
OPYTMM akcenepoMeTpoM B MOJSTIOXKEHUM «CMUHA K CMUHE»), — MOSIMPOBaHHY0 NOBEPXHOCTL akcesiepomMeTpa.
Mcnonb3oBaHve 3epkan He fonyckaeTcs.

Mpun 60/1bLWNX NMKOBBIX 3HAYEHNAX YCKOPEHNS HEOBX04MMA LWMPOKasa nosoca nponyckaHus. Hanpumep,
AN yaapa ¢ NMKOBbIM 3HadYeHnem yckopeHns 100000 m/c2u gnmtenbHocTbio 200 MKC (Npy doopMe nMmnynbea,
yKka3aHHOW B 4.3) BEpXHSSi rpaHuL,a YacTOTHOTO CrekTpa nepejaBaeMoro curHana nHtepgepomeTpa cocTas-
nsaet 32 MIy, (cm. [6]).
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BmecTo nHTepdepomeTpa MalkenscoHa (MoandULMpOBaHHOro) MoXeT BbiTb UCMONbL30BaH ApYyroi
noAaxoAaALLniA ABYXy4eBON UHTepdepomeTp, HanpumMep uHTepdepomeTp Maxa-LieHaepa (MoanduunposaH-
HbIA).

4.7 Ocuunnorpad

Ecnu ocunnnorpad He BxoanT B cocTas peructpartopa popmel curHana (cMm. 4.8), To OH A0KeH bbITb
MCMNoNb30BaH B Ka4ecTBe OTAENbHOro YCTPOWCTBA AN KOHTPONA hOpMbI CUrHAMNOB UHTEpdepoMeTpa 1 akce-
nepomeTpa B gnanasoHe yactoT ot 0 go 50 MI'y 1 BeILwe.

4.8 Peructpatop popMbI CUrHaNa ¢ KOMMNbIOTEPHLIM UHTepdeicoMm

NamepuTtenbHas cucteMa JOMKHa UMETb B CBOEM COCTaBe PerncTpaTop hopMbl cUrHana ¢ KoMrbioTep-
HbIM UHTEpPdEecoM, MO3BONISAOLLMM BLINOMHATL aHanoro-Ludgposoe npeobpasoBaHue U XpaHUTb B naMsaTu ABa
KBadpaTypHbIX BEIXOAHBIX CUrHana uHTepdepomMeTpa 1 BEIXOAHOW curHan akcenepoMetpa. Paspeluaouias
CnocoBHOCTL MO aMNnnTyae, YacToTa BelGOpKU M 06 beM NaMATM A0KHBI BbITb 4OCTaTOMHBLIMU AN Kanubpos-
k1 B TpeGyeMoM guHamMU4eckoM auanasoHe ¢ HeonpedeneHHOCTbIo, ykasaHHoM B pasaene 3. O6bluHO Ans
BbIXOAHOrC CUrHana akcenepoMeTpa 4oCTaTOuHO paspsiAHOCTY aHanoro-Ludpoeoro npeobpasosarus 10 6uT,
a AN BbIXOAHBIX KBadpaTypHbIX cUrHarnos MHTepdepomeTpa — 8 6uUT. JonyckaeTcsa UCnofb3oBaHue aBYX
PErMCTPUPYIOLLIMX YCTPOMCTB: ABYXKaHanbHOro ANs BbIXOAHBIX CUrHamnoB UHTepdepoMeTpa 1 ycTpolicTsa ¢
Gonee BLICOKOI paspeLuatoLlein cnocoBHOCTLIO U Gonee HM3KOM YacToTOW BEIGOPKM ANSA BLIXOAHOTC CUrHana
akcenepomeTpa.

Mpumep — [Onsa kanubposKu akcesiepoMempa rnpu NUKO8OM 3Ha4YeHUU yCKopeHus 2500 m/c2 u dnumensHoc-
mu umnynsca 2 Mc Yyacmoma ebibopku domxHa 6bimb 50 My unu esiwe (namamu 1 M6um docmamovHo Ans
3anucu cu2Has08 mpex KaHanos).

4.9 KoMnbloTep c nporpaMmmHon 06paboTkoin gaHHbIX
KomnbloTep ¢ nporpammoin 06paboTku AaHHBIX UCNOMb3YIOT NpU pacyeTax no 7.3.
4.10 ®unbLTPLI

AHanorosble pUMbTPLI, UCNOSb3YEMbIe A1 BLIXOAHBIX CUrHamNoB akceriepomeTpa U nHTepdepomeTpa
ANs NoAaBNeHns WyMa, a Takke C Lenbio n3bexaTb HanoXeHuUsl CNekTpoB, AOMMKHbI UMEeTb aMnAUTYAHO- U
pazoyacToTHbIE XapakTepPUCTUKK, NO3BONAIOLWME YAOBNETBOPUTL TPeBOBaHUAM K HeonpeaeneHHOCTN U3me-
peHus (pasgen 3). 3To 0THOCUTCA TalkKe K LMdpoBbIM hunbTpam, UCnonb3yemelM B npoLiecce 06paboTku faH-
HbIX (CM. 7.3).

Mpu cdunbTpaumm curHanoe uHTepcdepomeTpa HeobxoAUMO NPUHUMATL BO BHUMaHWe BO3MOXHbIE
WCTOYHWUKM MOTPELLIHOCTH, yKasaHHble B [6].

4.11 Opyrue Tpe6oBaHus

[na nocTuwkeHUs AOCTaTOMHO Manol HeonpeaeneHHOCTU 3MepeHus (Hanpumep, He 6onee 1 %) peko-
MeHAyeTCsl akcenepoMeTp U YCUNUTENb akcenepoMeTpa paccMaTpusaTh Kak €4uHoe YCTPONCTBO U Kanubpo-
BaTb NX COBMECTHO.

KoHcTpyKums akcenepoMeTpa A0MmKHa 6bITh kecTkol. Mpu pacyeTe HeonpeaeNEeHHOCTU U3MEPEHUS (CM.
npunoxeHue A) AOMKHBI ObITb MPUHATHI BO BHUMaHWE YyBCTBUTENBbHOCTb akcenepomeTtpa K aedopmauumn
OCHOBaHUsA, koachMUMEHT nonepevHoro NpeobpasoBaHnsa 1 CTabUNbHOCTL XapakTepUCTUK CUCTEMBI «aKce-
nepomeTp — YCUNUTENbY.

Mpu kanMbpoBKe aTaNoOHHOIO akcenepomeTpa, KOTOPLI BNOCNeACTBUM NpeanonaraoT NPUMeHATL AN
KanuGpoBKU METOAOM CPaBHEHMUS B MONOXEHUN «CMUHA K CIUHE», n3MepeHune koacbduumeHTa npeobpasosa-
HUs (Kak Mmoayns, Tak U pa3oBoro casura) cnegyeT NpoBOAUTL C UCNONBb3OBAHUEM UMUTaTOPa, Macca KoToporo
paBHa Macce akcernepoMeTpa, kanbpyemoro MeToaoM cpaBHeHuA. Nyd nasepa AoMKeH NagaTb Ha BEPXHIOD
MOBEPXHOCTb UMUTaTOPa (BHELLUHSISI NOBEPXHOCTbL) UMK Ha BEPXHIO NOBEPXHOCTL Kanubpyemoro akcenepo-
meTpa.

Ecnu nsmepsiioT yckopeHue BepxHel NOBEPXHOCTU UMUTaTopa, TO OHa A0MKHa ObiTb OTNONMpoBaHa, u
NATHO Na3epHOro Nyva AoMKHO HaXxoAUTbCA B6NN3N reOMeTpUYEeCcKoro LieHTpa 3Toi noBepxHocTu. B cnyyasx,
Koraa UMUTaTOp Hermb3sA cYUTaTh abCONTHO TBEPALIM TENOM, CrieayeT yunThiBaTb OTHOCUTENbHOE ABUXKEHUEe
BepXHeWn 1 HKHEe NOBepXHOCTen uMuTaTopa.

B kauecTBe anbTepHaTUBbLI MOXHO U3MEPATb YCKOPEHUe BepXHei NOBEPXHOCTM OMOPHOro akcenepomeT-
pa yepes NpoAosibHOe OTBEPCTUE B UMUTATOPE MACCHI.

B HeKOTOpbIX yAapHbIX CTeHAaX, NPUMEHSIEMbIX A5 YAapHOW kanMbpoBKU METOAOM CPaBHEHMS, U3Mepsi-
0T yCKOpeHue KanubpyeMoro akcenepomeTpa 0THOCUTENIbHO MOHTaXXHOW NOBEPXHOCTU 3TaNOHHOIO akcene-
poMeTpa, Ha KOTOpoWl Kanubpyembli akcenepomeTp ycraHosneH. [pu atom oba akcenepomertpa
CMOHTUPOBAaHbI Ha XXeCTKOW KOHCTPYKLUMW. B 3TOM criydae npu kanubpoBke 3TanoHHOro akcenepomMeTpa yaap-
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Hoe ycKopeHne HeoGxoanMo N3MepsiTb Ha BrIM3KON K akcenepoMeTpy ABUXKYLLUENCS YacTu yaapHOro cTeHaa
(HanpuMep, Ha TOPLLEBON NOBEPXHOCTU CTEPKHS).

5 HopmanbHble ycnoBusi oOKpyxatoLen cpeabl

Kann6poBky NpoBOAAT Npy CreAyoLLUX YCIOBUSIX OKpY>XKatoLwen cpeasbi:
a) KomHaTHas Temnepatypa (23 +3) °C;
b) oTHocuTenbHas BNaxHocTb He Bonee 75 %.

6 MNpeanoytTuTenbHbIEe 3HAYEHUS ONOPHOrO YCKOPEHUS U ANUTENLHOCTH
umnynbca

MpeanouTUTENbHBIE 3HAYEHWS (MMKOBLIE ) ONOPHOTO YCKOPEHUA U ANUTENbHOCTU UMIYIbca BbIGMpatoT ns
criegyoLwmx psaaos:

a) yckopeHue, m/c2: 100; 200; 500; 1000; 2000; 5000; 10000; 20000; 50000; 100000,

b) anutenbHoCTbL yaapHoro umnyneca, mc: 0,05;0,1;0,2;0,5; 1; 2; 5; 10.

Mpeaynpexaenne — Bo n3bexaHne NOBpeXAeHNA aKCeNnepoMeTpa ANUTENbLHOCTL KanmbpoBoYHOro yaap-
HOrO MMMYNbCAa He AOXHA NPEeBbIWATL YKa3aHHOW N3roTOBMTENEeM MUHMMAaNLHON ANNMTENLHOCTH MMNYNLCA.

7 OnucaHune metopa

7.1 Mpouenypa

NamepuTenbHas cuctema goskHa 6biTb cobpaHa B COOTBETCTBUM C PUCYHKOM 1 UK 2, a Takke pUCYH-
kom 3. [NazepHblii UHTepdepomeTp (Hanpumep, NoKa3aHHLIA Ha pucyHke 3) omKeH BbiTb OTbIOCTUPOBAH ANA
MonyYeHus BbIXOAHbIX CUrHanoB U, U U, ¢ hasoil KBaapaTypHOro curHana B npeaenax AonyckaeMbiX sSHa4eHnn,
ykasaHHbIX B 4.6. Mepeq BocnponssegeHem yaapa HeobxoanmMo n3MepuTb NOMeXM (LUym), KOTopble OOMKHbI
6bITb ManbIMU HACTOMbLKO, YTOOLI 06ecneynTb TpeboBaHUA K HeonpeaeneHHOCTU U3MEPEHUS.

Mocne Toro, Kak OTPerynMpoBaHo NoroxeHWe anemMeHToB uHTepdgepomeTpa (cM. 4.6) n BbIbpaHo Tpebye-
MOe MOJIOXKEHWE NepekmoyaTens AnanasoHa yCUnuTens, BeINONHAT KanubBpoBKy akcenepomeTpa nNpu 3aaH-
HbIX OMOPHBIX YCKOPEHUSX U ANUTENbHOCTAX UMMynbcea (M. pasaen 4), kakonucaHos 7.2 7.3.

MpumeyvaHwune 1— lNpumeHeHne LMPPOBOro CUrHANBHOro NPoLUeccopa COBMECTHO CO cneumarnbHbIM reTepo-
OVHHBIM UHTEPEPOMETPOM, KaK yKasaHo B [7] 1 [8], no3BonsaeT nony4nTb KBagpaTypHble curHarbl 6e3 UCKaXKeHui, onyc-
KV Ha KOTOpble yCTaHOBreHbl B 4.6. B 3Tom crnyyae moxeT 6biTb 4OCTUrHYTa MeHbLLasi HeonpeaerneHHOCTb U3MePEHUs Mo
CpaBHEHWIO C METOAOM, YCTAHOBINEHHbIM HACTOAWMM cTaHaapToM. COOTBETCTBYIOLWLAS FreTEPOAUHHASI TEXHUKA MMEeT Tak-
XKe npeuMylecTBa B nepegadve POTOINEKTPUUECKUX WMHTEPdPEepPEeHUNOHHbIX CUIHAMNoOB C LUMPOKOW MOIIOCOW 4acToT
(cm. 4.6), HO ee HeJOCTaTKOM SIBMSIETCH 3HAUUTENBHO Bonee BbICOKast CTOUMOCTb.

MpumedvyaHune 2—lpn n3amepeHun cmrHana ycKopeHuss BMecto Metoga, OCHOBaHHOIO Ha hOPMUPOBAHUMN
KBagpaTypHbIX CUTHAMNOB, MOXHO MCMONb30BaTh O4HOKaHaNbHbIN MHTEpdepomeTp MankenbcoHa, uamepuTens BpeMeH-
HbIX NHTEPBAroB 1 cneunanbHble anropuTMbl A4Nns onpeaeneHna yCKopeHns no 3HavyeHusim nepemeLleHvs B d)VIKCMpOBaH-
Hble MOMEHTbI BpemeHu (cMm. [9]).

7.2 C6o0p AaHHbIX

YacToTbl cpesa HU3KOYaCTOTHOro hunbTpa v BbICOKOYaCTOTHOMO (hunbTpa (ecrnv oH Ncnonb3yeTcs) Aon-
XHbI ObITb BEIDPaHbI TaKUMU, YTOBLI BNIUSIHME MOMEX Ha OT(hUNbLTPOBAaHHLIN curHan 6b1510 B Npegenax gonycka-
eMbIX 3HaueHul (cM. [6]). B cooTBeTCTBUM C Teopemoit HalikeucTa-KoTenbHUkoBa YacToTa BeIBOPKU AOMKHA He
MeHee YeM BABOe MNpeBbILLaTh MakCUMarbHY0 4YacTOTy U3MepsieMOoro curHana.

Bei6opoyHble 3Ha4YeHUs KBagpaTypHbIX CUTHaNoB AOMKHbI 6bITh 3KBMOUCTAHTHBI B NpeAenax nepvoaa
namepeHus ty<t<t,+ T, . raoe f,—BpemsaHavana, at, + T, .. — Bpemsi KoHLa cbopa JaHHbIX.

HayvanbHbI MOMEHT U3MepeHUi oIKeH NpeiLecTBOBaTbL HaYany yaapHoro uMnynbca, BO3aAencTByo-
LeMy Ha MOHTaXHYIO MOBEPXHOCTb akcenepomeTpa (pekoMmeHayemelii casur no spemenn 0,17, rae T— anu-
TenbHOCTb UMMynbca). 3akaH4uMBaTbCa Nepuog U3MepeHus AoSKeH A0 Npuxoda OTpaXeHHOro umnynbca
(pexomeHayembl casur no spemenun 0,057).

Mpu bopMupoBaHnmn BLIGOPKM KBaapaTypHBIX curHanos {u,(f)} v {u, (t;)} Ha nepuoae nsmepeHus t,<t<
<ty + Tieas NEPVIOA ANCKPETUIALMN AOMKEH BbITb Af=F—1;_,= const.

OaHospeMeHHO hopMUpYIoT BEIGOPKY BLIXOAHOIO curHana akcenepometpa {u(t)}.

CobpaHHble AaHHble O0MKHEI BbITh NepeAaHbl B NaMsiTh KOMMbloTepa.
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7.3 O6paboTKa faHHbIX
7.3.1 O6wue NonoXeHUs

Mpumepbl MeTO40B 06paboTKM AaHHbIX C LLesiblo BbluMCNeHns koadhduumeHTa npeobpasoBaHns noyaa-
py (OTHOWEHMEe NUKOBOTO 3HAYEHMUSA BbIXOAHOrO CUrHana akcenepomeTpa K NMKOBOMY 3HAYEHUIO YCKOPEHUS)
nokasaHbl Ha PUCYHKe 4 BTPeX BO3MOXHbIX BapuaHTaxc ucnosib3oBaHneM unun 6e3 ncnosib3oBaHus AUCKPETHO-
ro npeo6pasoBaHusa dypbe (AMNP):

a) 6e3iMno;

b) ¢ AM® curHana ckopocTu;

c) cAMN® curHana nepemelLeHuns.

[nsa BapnaHTOB a) U b) 6onblas YyacTb BblUMCNEHWNI ABNAETCA 06Well, MOT/INYaTCA OHN TOMLKO TEM, UTO
anddepeHynpoBaHne curHana ckopoctu [Belbopka LW, )] gna nonyvyeHms curHana yckopeHus [Boi6opka a(f,)]
BbINO/THAETCS BO BPEMEHHOW MM 4acTOTHOW o6nacTu. B nocnegHem criyyae ucnosb3yetcs AUCKpeTHOE npe-
ob6pa3oBaHue dypbe nobpaTHoOe AUCKpeTHOe npeobpa3oBaHme dypbe (OAMNP), a noslyyaemblie MPOMEXYTOYU-
Hble pe3ynbTaTbl BbIYMC/AEHUIA MOryT 6biTb MCNOMb30BaHbl A/ onNpejesnieHusa Moayns v pa3oBoro casura
KoahhuymeHTa npeobpasoBaHnsa akcenepomeTpa (npunoxerHne C). B BapnaHTe ) ocyw,ecTBAseTcs 4BOHOE
AndhbepeHUMpoBaHMe BY4AaCTOTHOW 061acTH, 4TO NO3BOISIET NO Bbli6opke nepemeleHuns s(f,) nonyunTs BbIGOp-
Ky yckopeHus a(f,).

()

a) BapuaHT 6e3 AMN®

niy

b) BapwuaHT c AP curHana ckopoctu

“1<0

c) BapwuaHTtc AMN® curHana nepemelleHus

PucyHok 4 — Bnok-cxema 06pa6boTku curHana ans nonyyeHusi KoauueHTa npeobpasoBaHus no ygapy
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BapuanT 6e3 AN npumeHsieTca npu yaapHeIx umnynscax 6onbwon anutensHoctnana Ta, ., >0,5v/cs
cnyyae hopMbl UMMNYIbCa YCKOPEHUS B BUAE KBaapaTa nosycuHyconapl (M. 4.2) n Ta,, . 21 5) M/c B cnyvae
rayccoBckor hopMbl umnynbca ckopoctu (cM. 4.3), rae T — AnUTENbHOCTb UMNYNbCa B CeKyHAax;
8peak — MMKOBOE 3HAYEHME YCKOPEHUS B METpax Ha cekyHAy B kBaaparte. [ina 6onee KOPOTKUX UMMNYSIbCOB A0N-
XHbI ObITb UCMONb30BaHbI BapuaHTbl 06paboTku ¢ ANP curHanos cKOpoCcTU NN NepemMeLLeHUs. 3TV BapuaHTbl
NMPUMEHUMBI TakKe A5 yAapoB ¢ 60nbLIoH ANUTENBHOCTBLIO UMNYSLCAa U MOTYT okasaTbca bonee NnpeanoyvTu-
TeNbHLIMU B cry4ae HeoOX04MMOCTM NoAaBNeHNs BBICOKOYACTOTHBIX MoMex oT BUBpavun, ecnmn TakoBble UMe-
toTcA. Ecnn ckopocTb ABUXEHUS MOBEPXHOCTU, Ha KOTOPOW yCTaHOBNEH akcenepoMeTp, A0 1 ocne yaapHoro
uMnynbca He paBHa Hymio, TO MPUMEHSIIOT cneumarnbHylo npoueaypy o6paboTku AaHHBIX (CABUI curHana),
MO3BOSSAIOLLYIO KOPPEKTHO UCMONb30BaTh NpeobpasoBaHue dypobe.

MpumevaHnue 1— CooTHOWEHWA N onpegeneHus, CBsi3aHHbIe C ANUTENbHOCTLIO yAAPHOIo UMIMYNbCa, NOsiC-
HAwoTCA B [6]. [ins rayccosckon hopmMbl MMMNYIbCa CKOPOCTHU 3@ €ro ANUTENBHOCTL NPUHMMAIIOT NEPUOS BPEMEHW, HA KOTO-
POM 3HaYeHuWe curHana npeBbIlaeT 0,606vpeak.

MpumedaHnue 2 —lpuBegeHHble Bbille COOTHOWEHUS ANA ANUTENbHOCTU YaapHOro umnynsca T gaHsi ¢ yqe-
TOM UCKa)XEHWI KBaZipaTypHOrO CUrHarna B npegenax AornyckoB, yka3aHHbIX B 4.6 [6].

MpumeuvaHnue 3 —lponsseaenHne TapeakanGnmsmeano PaBHO NUKOBOMY 3Ha4eHMIO CkopocTU. MrHoBeH-
Hasi YacToTa BbIXOAHOIO cUrHana uHtepdepomMeTpa nponopLmoHarnsHa ckopocTy. [Mpu BbINONHEHUN HEPABEHCTB, NPUBE-
AEHHbIX B HACTOSILLEM MYHKTE, C MOMOLLbIO HU3KOYACTOTHOW (PUInbTpaummn BbIXOQHOTO cUrHana uHtepdepomeTpa MOXHO
DO6GUTLCSI COOTHOLLEHUsT CUTHAr/LLIyM, MO3BOMSIOWLErO YAOBNETBOPUTL TPebOBaHUs K HeonpeaeneHHOCTU M3MepeHns
(pa3gen 3).

7.3.2 BbluucneHue koadduyueHTa npeobpasoBaHusn 6e3 npumeHenus ONe

KoadhduumeHT npeobpasoBaHus no yaapy BuUUCNAOT, 06pabaThiBas AaHHbIe B cneyoLwwei nocneao-
BaTenbHOCTU [cM. pucyHoK 4a]:

a) BbIMUCNAIOT NocneAoBaTeNbHOCTL 3Ha4YeHUIA curHana asoBon MoayNALUMKA {@y,,q ({)} No BeIGOPKam
BbIXOAHbIX curHanoBs uHTepdepometpa {u,(t)}n  {u,(t;)} no dpopmyne

woa (£) = arctg%ﬁ';+ nm, (1)

2(1;
raen=0,1,2...
BeibupatoT Lienoe n Takum 06pasom, 4To6bl zbexaTb paspeiBoB  {¢,,,(f)} B TOUKax nm.

M pwumedyaH e — lNpoueaypa BbMncneHns yucna n onucana e [10].

BeluncnsoT nocneaosaTelbHOCTb 3HaYeHUn nepemellieHns {sy (f,)} no bopmyne
A
so(ti) = 2, PMmodlti, (2)
T

rae nogcTPOoYHbIN HAeKC D 03HayaeT, UTo 3HaYeHUA NCKaXXeHbl BbICOKOYACTOTHBLIMU LYyMaMu;

b) npeobpasytoT curHan nepemelleHns {Sp(f)} C NOMOLWbLIO aNropuTMa LMMPOBOA HU3KOYACTOTHOWM
dunbTpaLmmn c napameTpamu, obecrnevnsaoLLMn NoaaBnNeHUe BbICOKOYACTOTHOMO LUyMa 6e3 UCKaXKeHUs1 CUr-
Hana. PesynbTaTom hunbTpaL i ABseTcs psij criaxeHHbIX 3HaueHni nepemellieHus, o6osHavaemMbix {s(f;)}.

MpwumedyaHune— MNMogxoaswym hunbLTPOM Ans 3TOW LeNn ABNAETCA PUNbTP, UMEIOLMIA NMOCTOSIHHYIO aMMIv-
TYQHO-4aCTOTHYIO XapaKTepUCTUKY (Hanpumep, PEKYPCUBHLIN HU3KO4ACTOTHLIN hnnbTp BaTtTepBopTa 4-ro nopsigka). [Ans
noJaeneHuns BbICOKOYACTOTHOIO Wyma YyacToTa cpesa hunbTpa He AomkHa npesbiwarts 16/T anst curHana, umeloLiero
copmy KBagpaTa cuHyca (cM. 4.2), n5/T ans curHana ckopocTu rayccosomn hopmel (M. 4.3). BMecTe ¢ TeM, BepXHUE rpaHu-
Lbl PUNBTPOB HE AOMKHbI ObITh CYLLLECTBEHHO MEHbLLE YKa3aHHbIX 3HAa4YeHUN, YTOObI He AONYCTUTL 3HAUMTENBHBIX UCKaXe-
HUI POPMBbI CUTHANa;

C) BbIYUCMAIOT NEPBYHO NPOU3BOAHYIO MepemMeLlieHUa No BpeMeHW ANns nonyyeHns: BbI6opKA sHaveHui
ckopocTu {vp(t;)}.

Mpwumedan ne— Nepsas NPOM3BOAHAS MO BPEMEHN B MOMEHT {;MOXeT BbiTh BblumcneHa no hopmyrne YncneH-
HOro anddepeHunpoBaHns

1 3
Vo (£) = —— [s (t) — s(t1)); 3)
() = 5 I8 (6) — (6]
d) npeobpasytoT curHan ckopocTu {v,(£)} C MOMOLLbI0 anropuTMa HA3KOYaCTOTHOW LudpoBoi chunbTpa-
unn ¢ napameTpamu, obecrneumBaoLUMKN NoAaBneHne BbICOKOYACTOTHOrO LWyma 6e3 uckaxkeHuss curHana.

PesynbTaToMm unbtpaLumn ABnseTca paj CriiaXeHHbIX 3HaueHNin ckopocTu, o6osHavaembix {v(f)}.

MpwumeyaHune— CM npumedvanue K atany b);
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e) BbIMUCNAIOT NEPBYIO NPOU3BOAHYIO CKOPOCTU MO BpeMeHM AN NoMyYeHns paaa s3HaueHU yeKopeHus
{a(t)}-

MMpunmeyaHune— MNepeas Npon3BOAHAS NO BPEMEHN B MOMEHT {; MOXET BbITh BolUMCIeHa Mo chopmyre

a(t) = 51 [Vt) = V) @

f) u3 paga BbluMCrIeHHbIX 3HaYeHWi {a(t)} BbiGupaloT MakcumanbHoe 3HaueHne max {a(t; )} B kauecTBe
MKOBOTO 3HAYEHUS a,,, ) YCKOPEHUS;

g) npeobpasyloT BbIXOAHOW CUrHan akcenepomertpa {Up(t)} C NOMOLLbIO anNropuTMa HU3KOYaCTOTHOM
umdposon hunbTpaumn ¢ napameTpamu, obecnevnsaoWMMN NoaaBeHNne BbLICOKOYACTOTHOMO LyMa Ges
uckaxxeHui curHana. Pesynbtatom hunbTpaunmn ABNAETCA paa crnaxeHHbIX 3HaveHuin, o6osHavaembix {u(t;)}.

Mpwuwmeyanune—lMoaxoagsawmm GuUNLTPOM AN 3TON LENU ABMSIETCH PUNBTP, MMEIOLLMIA NOCTOAHHYIO aMIIN-
TYAHO-4aCTOTHYI0 XapaKTEPUCTUKY (Hanpumep, PeKyPCUBHBIM HU3KOYaCTOTHLIN hunbTp BaTTepeopTa 4-ro nopagka);

h) w3 paga sbluncneHHbIX 3HaveHW {u(t; )} BLIXOAHOrO CUrHana akcenepomeTpa BbIGUPaT MakcuMarib-
Hoe 3HaYeHune max {u(t;)} B KayecTBe NUKOBOIO 3HAYEHUA BBIXOAHOrO CUrHarna akcenepoMeTpa Upeak-

Mpu HanuumMmn B cUrHane casura HyNA TOYKY CUrHana, COOTBETCTRYIOLLYIO MOMEHTY BpeMeHU Henocpe-
ACTBEHHO nepen yaapoMm, 1 TOYKY cUrHana co CABUHYTLIM HyJEBbIM YPOBHEM, COOTBETCTBYHOLLYIO MOMEHTY
BpeMeHU cpasy nocne yaapa, CoeauHAIOT NPAMON NINHUEN, OT KOTOPO OTCHMUTLIBAIOT 3HAYEHUSA BLIXOAHOTO CUT-
Hana. [lonyCTUMbIM cHUTalOT CABUM HYNSl, He Npesbllawunii 1 % NUKOBOIO 3HAYEHUs BBIXOAHOTO cUrHana.
Ecnu caBur Hyna npesblluaeT yKkasaHHOe 3HaYeHNe, TO 3TO AO0MMKHO BbITb NPUHSATO BO BHUMaHWe Npu pacyeTe
HeonpeaeneHHOCTN U3MEPEHUS, U 3HaYEHUE CABUra AOMKHO BbITb OTPaXKeHO B NPOTOKOMe KannbpoBKu;

i) BbluMCNAIOT KO3hPUUMEHT NpeobpasoBaHusA No yaapy Sy, no3HadeHnama, ., nu nony4yeHHbIM Ha

peal peak’
aTanax h) uf), no opmyne

Sy = Upeak. (5)
apeak

B npotokone KaJ'II/I6pOBKI/I AorkHa ObITb yKadaHa paclwunpeHHaa HeonpeeneHHoCTb U 3Ha4YeHUA, Bblvnc-
NeHHble B COOTBETCTBUM C NPUNOXKEHNUEM A.

7.3.3 BbluncneHue koaddpuumeHTa npeobpaszoBaHus no ygapy ¢ npumeHeHnem AMN® curHana
ckopocTu

KoadduuneHT npeobpazoBaHus No yaapy BblUMChaoT, obpabaTbiBas gaHHbIe B crieyoLLlen nocneao-
BaTeNbHOCTN [cM. pucyHOK 4b]:

a) ToXe,uToHasTanea)B 7.3.2;

b) Toxe,uytoHasTaneb)s 7.3.2;

C) TOXe,4yToHasTanec)s7.3.2;

d) BbIMUCNAIOT KOMMMEKCHBIA YacTOTHEIA cnekTp npu nomolumn AMN® pana sHadveHnn ckopoctu {v(t)},
nonyyYeHHbIX Ha 3Tane c¢);

e) YMHOXaoT KOMMMAEKCHbIN CNEeKTP CKOPOCTU, NoMny4veHHbIN Ha aTane d), Ha KOMMNEKCHYIo YIIoBYIo Yac-
TOTY j2nf AN MONYy4YeHUS KOMMIEKCHOrO YacTOTHOMO CNEKTPa YCKOPEeHUs;

f) BbMUCHAT pag sHaveHui yekopeHus {a(t)} npunomotum OOMNo;

g) Toxe,uyToHaaTanef)B7.3.2;

h) Toe,4ToHasTane g)s7.3.2;

i) Toxe,4yToHaaTaneh)s7.3.2;

j) Toxe,uyToHaaTanei)B7.3.2

7.3.4 BbluncneHue koadduumeHTa npeobpaszoBaHusi no ygapy ¢ npumeHeHuem AMNd curHana
nepemMelleHus

KoadbdnumeHT npeobpasoBaHus Mo yaapy BblMUCNAOT, 06pabaTbiBas AaHHbIe B cneaytoLleit nocneao-
BaTENbHOCTU [CM. pUCYHOK 4C]:

a) Toxe,dYTOHaaTanea)s 7.3.2;

b) Toxe,4yToHasTaneb)s7.3.2;

C) BbIYMCMAOT KOMMIEKCHBIN YaCTOTHEIN CNeKTp nepeMeLleHns npu nomolum ArNe paaa sHaveHuni cko-
pocTu {s(f;)}, nony4eHHbIX Ha aTane b);

d) yMHOXatoT KOMMNMEKCHbIA CNEeKTP CKOPOCTU, NOMyYeHHbI Ha 3Tane ¢), Ha KBaapaT KOMIMIEKCHON yrio-
BOW 4acTOThlI (j2 7if)2 AN nony4eHns KOMNIEKCHOro YacTOTHOIO CNeKTpa YCKOpeHUs;

e) Toxe,uToHasTanef)B7.3.2;

10



FOCT P UCO 16063-13—2012

f) TOXe,uyToHaaTanef)B7.3.2;
g) ToXe,uToHa3Taneg)B7.3.2;
h) Toxe,uytoHaataneh)B7.3.2;
i) ToxXe,4yTtoHaaTanei)s7.3.2.

8 MpencraBneHue pe3ynbLTaTOB KANMOPOBKU

B npoTokone kanubpoBku1, KpoMe yKasaHusl UCMOoSb30BaHHOrO MeToAa KanMbpoBku, NpUBOLAT cneayto-
LLyt0 HopMaLmIo:

a) ycrnoBusi oKpyxatoLlen cpeabi:

- Temnepartypa akcernepoMmeTpa,

- Temnepartypa oKpyXatowero Bo3ayxa;

b) ycnoeus kpenneHus akcenepomeTpa:

- MaTtepuan noBepxXHOCTU, Ha KOTOPYHO YCTaHaBMMBAOT akcenepomMeTp,

- MOMEHT 3aTsKKM (€CNN ero ycTaHaBNMBaIoT Ha LUNWIbKY),

- MaTepuan cmMasku, HaHOCUMO Ha MOHTaXXHYHO MOBEPXHOCTb (€CNW Takas UCNorb3oBanach),

- cnocob 3akpenneHus kabens,

- OpueHTauuto akcenepomMeTpa;

C) cBefeHusi 06 MMUTaToOpe (ecnu UCnonbL3oBarcs):

- matepuarn, U3 KoTOporo OH U3roTOBIEH, pa3Mepsl (4MHa, WrpuHa), Macca,

- MOMEHT 3aTsKKWN MpW YCTaHOBKe,

- 3HAYeHUs1 KOPPEKTUPYHOLLErO MHOXUTENS ANs Modyns kKoadduuneHTa npeobpaszosaHns U KOppPeKLUn
no cha3oBOMY CABUrY, UCMOSIb3YeMble AN KoMNeHcauun adpeKkToB OTHOCUTENBHOIO ABWKEHUS BEPXHEN 1
HUXXHEN NoBePXHOCTU UMUTaTopa (MpU HeOoBXoANUMOCTN);

d) cpeacTBa oTpaeHUs Nyya nasepa:

- ncnonb3yeMblii pednekTop (Hanpumep, NONMPoBaHHANA NOBEPXHOCTb CTEPXKHSA),

- MONOXeHWe NasepHoro NATHa Ha oTpaatoLLen NoBePXHOCTY;

€) HacTpOWKM ycunuTens (ecnv Ucnonb3oBasnnce), Hanpumep:

- MonoxeHuve perynaropa koadduumMeHTa yecuneHus,

- 3Ha4yeHUs 4acToT cpesa PUNbLTPOB;

f) pesynbTaTbl KANMGPOBKA:

- MUKOBOE 3Ha4YeHue U AnUTenbHOCTL yaapa,

- 3HaveHue koacuumeHTa NnpeobpasoBaHmMA No yaapy,

- paclmpeHHas HeornpeaeneHHOCTb, ko3 dULUMeHT oxBaTa Kk (ecnu ero 3HadyeHue OTSIMYHO OT ABYX).

11
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MpunoxeHne A
(obsazaTenbHoOe)

PacueT HeonpeAeneHHOCTU U3MepeHUs NpU Kanuépoeke

A1 Boeluncnenwve paclwmpenHon HeonpeaeneHHoctn U, (S¢p) koadhcdhmumneHnTa npeobpazoBaHuA no yaapy
Sgp ANA 3aAaHHBIX NMMKOBLIX 3HAYEHNI YCKOPEHUA, ANTMTENLHOCTM YAAPHOTO MMMYNbCa N HACTPOEK ycunuTens,
npu KOTOPbIX NpoBOAUNAacCh KannmbpoBKa

OTHOCUTeNbHas pacluMpeHHas HeonpedeneHHocTb kosddunumenTa npeobpasosanus no yaapy U[(Sgp) npu
3aaHHOM MMKOBOM 3Ha4eHWW YCKOPEHWS, ANMTENBbHOCTU YAAPHOIo MMMNYNbCa U HACTPOMKAX YCUINUTENS QOMKHA BblYNC-
naTbes B cootBeTeTBUM ¢ MCO 16063-1 no cdopmynam:

Ure/ (Ssh) = kuc,rel(ssh )

uc(ssh) - L _

u Sh) =
c, rel( sh) Seh Seh

¢ koacbhnumneHTOM oxBaTta k = 2 (cm. Tabnmuy A.1).

Ta6nunua A1

CocraBnstoLlas ctaHgapTHOW
HeonpeaeneHHoCTH (X))

McTouHmK HeonpeaeneHHoCTn

Bknap B Heonpepne-
NEHHOCTL U (Y)

1 u (i Upeak, v)

VamepeHue BLIXOAHOTO cUrHana akcenepomeTtpa (pe-
ructpaTop popMbl cUrHana, Hanpumep paspelueHue aHa-
noro-undpoBoro npeobpasosarens)

uq (Sen)

2 u (upeak, F)

BnusHne dunsTpaumm HanpsbkeHusl, COOTBETCTBYIO-
LEero NMKOBOMY 3HA4EeHUIO BbIXOAHOIO CUIHana akcenepo-
MeTpa (orpaHuYeHne nNonockl 4acToT)

Uz (Ssn)

3 U (Upoak o)

BnusiHne nckaxeHus HanpsixeHWsl, COOTBETCTBYIOLLE-
ro NMKOBOMY 3HA4YEHWIO BLIXOAHOIO CUrHana akcenepo-
MeTpa (HanpuMep, NoMexa M Lwym)

us3 (Ssn)

4 U (Upeak, 7)

BrnvsiHne nonepeyHoro un yrnoBoro ycKOpeHun Ha nu-
KOBOE 3HAYeHWe HanpshKeHWs1 BbIXOQHOIO CUrHara akce-
nepometpa (nonepeyHas YyBCTBUTENBHOCTb)

Uy ( Ssh)

5 U (@peak, Q)

BrniusiHne uckakeHusi KBAApaTypHOrO BbIXOAHOIO CUT-
Hana uHTepgepoMeTpa Ha NMUKOBOE 3HAYEHUE YCKOPEHUS]
(nonepeyHas YyBCTBUTENbHOCTL) (HanNpuMep, CABUMY, Ae-
BUALMSA aMMNUTYZbl HANPSDKEHUs], OTKNOHEHUE OT HOMM-
HanbHoro yrna 90°)

Us (Ssn)

6 u (apeak, F)

BnusHne dunbTpaumm BbIXOQHOTO CUrHana uitepde-
pomMeTpa Ha NMKOBOE 3Ha4YEHNE YCKOPEHUA (OrpaHnveHme
Nnornocbl 4acToT)

Ug (Ssp)

7 U (apea, vo)

BrnvsiHne nckaxeHusi HanpsikeHWs Ha NMKOBOE 3Have-
HWe YCKOpeHus (Hanpvumep, ClyYaHbIi Wym B U3Mepu-
TenbHOW Lenu hoToaeTekTopa)

Uz (Ssn)

8 U (apoak, mp)

BrnvsiHne nckaxkeHnsn gBUXKEHWA Ha NMMKOBOE 3Ha4eHne
yCcKOpeHusi (HanpvmMep, apend, OTHOCUTEeNbHOe ABUXe-
HUe Mexay OMOPHOW MOBEPXHOCTLIO akcernepomeTpa M
NSATHOM fyqa HTepdepomeTpa)

Ug (Ssh)

9 u (apeak, PD)

BnusiHne wuckaxeHui asbl Ha MUKOBOE 3HaYeHue
yCKOpeHusi (Hanpymep, pas3oBbii WyM curHana uHrepde-
pomMeTpa)

Ug (Ssh)

12
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OkonyaHue mabnuyst A.1

Cocrasnsiowas cTaHgapTHON Bknaa B Heonpepe-
NcTOUHUK HeonpeneneHHoOCTU
HeorpegeneHHOCT u(x) NEHHOCTL U(Y)

10 U (8peak, RE) OcTtatouHble MHTepdepoMeTpUUYECKNEe BNUSIHUA Ha U0 (Ssp)
NYKOBOE 3HaYeHNe YCKOPEHUs!
11 U (Ssh, re) OcTaTouHoe BrvsiHMe Ha u3MepeHune koaduumeHTa u11 (Ssn)

npeo6pa3oBaHusi No yaapy (BNMSHUE Pe30HAHCHOro BO3-
OyxaeHus B npeobpasoBaTene Wnu yaapHoOM cTeHae,
cryyaliHble BNUsIHWS NPYU NOBTOPHbIX 3MEPEHUSIX; BbIGO-
poYHOe CTaHZapTHOe OTKIOHEeHWe cpeaHero apudmMerTu-
YeCKOro 3HaveHust)

A.2 BbluncrnieHne pacwmpeHHon HeonpeaeneHHocTv Uy, (Ssh’ ¢ KoadpdpmumeHTa npeobpazosanuns Ssh’ t
ANA Anana3oHa NUKOBbIX 3HAY€HUIN YCKOPEHWUA Y AN TENIbHOCTH MMNYNLCOB

PaclwmperHas HeonpegeneHHoCTb kosduumeHTa npeobpasosannsa U, (Sgp), BoIMMCNEHHAsA B COOTBETCTBUMN C
A.1, cnpaBegnMBa TOMbKO A5 MMKOBbLIX 3HAYeHUIN, ANUTENBHOCTEN UMNYNBCA U HACTPOEK YCUINUTENS, UCNONb30BAHHbLIX
npu kannbposke. OTHOCUTENBHAs pacluMpeHHas HeonpeaeneHHOCTb koad duumeHTa npeobpasoBanusi U,e,(Sshy ¢) Ans
MOSIHOrO AManasoHa MUKOBbLIX 3HAYEHWUN YCKOPEHWA 1 ANUTENbHOCTU YAAPHBIX UMNYNbCOB B Mio6oe BpeMs B TeYeHne
nHTepBana mexgy nocrnegoearenbHeIMY KanMBpOBKaMu AOMKHA BbMUCNATHCA B cooTBeTCcTBUM ¢ UCO 16063-1 no hopmy-
nam:

Urer (Ssp, ) = Kt re1(Ssp, t):

Ug rei(Ssh, = 7 (Ssht)

¢ KoadbpuumeHToM oxeaTa k = 2 (cM. Tabnuuy A.2).

Ta6nuuyaA2

Cocraensitolias ctaHgapTHON Bknap B Heonpene-
McTouHUK HeonpegeneHHocTn
HeonpeaeneHHOCTH U(x) NEHHOCTL UfY)

1 u (Ssp) HeonpeaneneHHocTb koadduumeHTa npeobpasoBaHus uy (Sen, 1)
o yaapy, BbUMCNEHHAs NPU ONOPHBIX NUKOBLIX 3HAYEHUSIX,
ANMTENbHOCTU yAApPHOTO UMNYNbCA W HACTPOMKax ycunurte-
nsi B cootBeTcTBUM C A.1

2 u(er a) MameHeHue ornopHoro 3aHaveHus koadduumenta yeune- t (Sen, 1)

Hus (aeBnaums koadhdUUMeHTa yeuneHus n pasoBoro caemn-
ra ansi pasnuyHbiX 3HAYE€HWIN YCUNeHns)

3 ueLra) OTKNOHEHUE OT NOCTOAHHOW aMNNTYAHO-4AaCTOTHOMN Xa- us (Ssh, o)
PaKTePUCTUKM U IMHEWHOWN ha304aCTOTHOWN XapaKTEPUCTUKN
yeunutens

4 u(eLp) OTKNoOHEeHWe OT NOCTOSHHON aMNNUTYAHO-4YACTOTHOW Xa- Uy (Ssh, o)

PaKTePUCTUKM U IMHEWHOWN ha304aCTOTHOWN XapaKTEPUCTUKN
Kanubpyemoro akcernepomeTpa

5 ufer s a) OTKINOHEHUE OT NIMHEWHOCTN YCUNUTEns Us (Sah, 1)

6 ufeL ap) OTKNOHEHNE OT NMHENHOCTN Kanubpyemoro akcenepo- Us (Ssh, 1)
meTpa

7 ufe;a) HectabunbHocTe 3HaYeHna ko3dhduuMeHTa ycuneHus U7 (Ssh, o)
YCUNUTENs U BNUAHWE UMNEQAHCA NCTOYHMKA Ha (Ha3oBbIN
casur

8 ufe;p) HecrabunbHocTb koadpduumneHTa npeobpasoBanms (Mo- Us (Ssh, o)
Aynsa n ¢a3oBoro cABura)

9 u(eg a) BrnusHue ycnoBuii BHewHen cpefbl Ha koaddpuumeHT Ug (Ssh, 1)
ycuneHmsi u pasoBbI CABUT yeunNuTensi

10 u(eg p) BnusHue ycnoBuii BHewHen cpefdbl Ha koaddpuumeHT Uo (Ssh, 1)
npeobpasoBaHusi (moaynb u has3oBbii cABUI) Kanubpyemoro
akcenepometpa

13
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MpunoxeHve B
(cnpaBo4Hoe)

TeopeTU4eckue oCHOBbI MeTOAa

B.1 O6wme nonoxeHusn

B cootBeTcTBUM ¢ MCO 16063-1 KOMNNEKCHbIN koaddhrLmneHT NpeobpasoBaHNs No yaapy akcernepomeTtpa onpeae-
NS0T NPV rapMOHUYECKOM BO3AECTBUM B HanpaBneHnm, napannensHoOM 3ajaHHOl OCH, B BUAE

Sa zéae j((Pu"Pa), (B1)

roe
(B.2)

Q| <

S, =

S, — moaynb koadduLmneHTa npeobpa3oBaHmNs Mo YCKOPEHUIO;
U — amMnnuTyaa BbIXO4HOrO rapMOHUYECKOro CUrHana akcenepomeTpa U (MPeanoyTUTeNbHO BLIXOAHOIO curHana
HanpsPKEeHUs1 CUCTEMbI «aKCernepoMeTp — YCUINuTenb»);
a4 — aMnIUTyaa rapMOHUYECKOTO YCKOPEHNS &;
¢, — HavanbHas pasa BbIXO[HOr0 CUrHana akcenepomeTpa;
¢, — HavanbHas asa ycKopeHus;
Oy — 05— PasoBbIfi CABUI KOMNIEKCHOTO kKO3 dMUNeHTa NpeobpasoBaHus,

Ap =(py—¢a) (B.3)

Mockonbky MoAYnb U Da3oBbIv CABUT KOMNIEKCHOro KoadduLmneHTa NpeobpasoBaHus SBNSIIOTCA YaCTOTHO 3aBUCK-
MbIMW, OHU OOIXHbI ObITb onpeaeneHbl Ha BCceX 3adaHHbIX YacTtoTax.

MeToab! abcontoTHON KanMOPOBKK aKCeNnepoMETPOB NPU rapMoHnYeckoM Bo36yxaeHun onncadbl B UCO 16063-11m
OCHOBaHbI Ha TEOPWM NMHENHBIX cucTeM. CornacHo eu Ansa kanmbpoBKM C UCNONBb30BaHUEM yAAPHOTO BO30YXAEeHNS MOTYT
6bITe NPUMEHeHb! pa3Hble cnocobbl onpeaeneHunst moaynsa u haszoBoro cABUra KOMMNMeKCHOro koagdnuneHTa npeobpaso-
BaHusA. Ecnv cTporas nMHeMHOCTL OTKNMKA akcerepomeTpa He cobniogaeTcs, To pedynbTarhl yaapHon kanubpoekv yaapa
MOTYT OTNM4aTBhCA OT pesynbraToB BMOpaLuoHHol kanubpoeku. B cooteeTCTBUM C npunoxeHnem C gna onpegenexHns
moayns (cm. B.2) u asosoro cagura (cm. B.3) komnnekcHoro koadduumneHTa npeobpasoBaHus Ha Ntobon HacToTe MoXeT
61T MCNoNb30BaHO NpeobpasoBaHne Pypbe BXOAHOIO U BbIXOAHOTO CUrHana akcenepometpa. No Habniwogenunsim 3a Brnvst-
HMEM NUKOBOTO 3HAYEHNs yCKOpeHua Ha Moaynb S, v casur dasbl Ap, KOMNNeKCHOro koadduumeHTa npeobpasosaHns Ha
3a4aHHOM YacToTe f, MOryT GbITb YCTAHOBNEHbI OTKNOHEHWs OT TMHeMHOCTU akcenepomeTpa (C ycunutenem sapsagauv 6es
HEro).

B cooTeeTcTBUM C 06NacTLI0 NpUMeHeHus (pasgen 1) yaapHoe Bo36yxaeHre UCnonb3yeTcs B HAaCTOAWEM CTaHaap-
Te Ans onpeaenenns koacduumeHTa npeobpasoBaHusi akcenepomeTpa (C ycunutenem sapsaa v 6e3 Hero) Kak OTHOLEHUS!
NUKOBOIO 3HAYEHUSA BbIXOAHONO CUrHaNa K NUKOBOMY 3Ha4YeHMI0 BXOAHOIO CUrHana npy onpegeneHHbIX napameTpax ycKo-
peHns (NMKOBOM 3HaYeHNN, ANUTENLHOCTM MMYNbCa 1 ero hopmbl). B aTom cnyyae npumensiioT popmyny (B.2), raedmna
3aMEHSIIOT NUKOBBIMW 3HAYEHNAMU U . U & a koathduumenT npeobpasoeanus S, paccuuTbIBalOT No opmyne

pea peak’
= Upeak (B.4)

sh
a peak

KoadhdunumeHT npeobpasosanusa 6yaeT 3aBuceTb OT ANUTENBHOCTU yAAPHOIO UMMYIbBCA, @ €CNN XapakTepucTuka
akcenepomeTpa HENUHENHA, TO U OT NMKOBOTO 3HAYEHUS.

Mpu BOCNpOM3BEAEHUN HA YAAPHOM CTeHAe yckopeHus a(f) Ha Beixoge akcenepomeTpa Habniogatot curHan u(f).
BobixogHow curHan nepeoro hotoaeTekTopa MOXeT ObiTb NpeacTaBneH popmynomn

u(f) = Uy €08 @ pyoq(t) = Uy coS[pg + Pps(t)) (B.5)
rge dasoBasa mogynsaumus
PpMod = Po + Ppmt) (B.6)

ABNSETCA CYMMON HavanbHON haskbl curHana hoTogeTekTopa ¢g Y MOAYNUPYIOWETO UneHa ¢y (f), KoTopbIv Nponopumno-
HaneH nepemMewennio s(f),

= 4ns(t) (B.7)

A
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3peck npeanonaraeTcs,, 4To BpEMEHHANA 3aaepxka mexay nepemetueHvem s(f) n ¢y, (t) otcytcteyer. Mo curnany
nepemMeLLeHns MOryT 6biTb pacCUMTaHbl CUrHar bl YCKOPEHUsI U CKOPOCTYU Mo chopmyne
alt) = av(t) _d?s(t) (B.8)
a  at?
BeixogHow curHan BToporo oToAeTekTopa sIBIISIETCH KBaAPaTYyPHbIM MO OTHOLLEHUIO K MEPBOMY U MOXET ObITb
npepcTasnieH Gopmynomn

Uy(f) = Uy Sin Qppag(f) = Uy sin [9g + ey (1)) (B.9)
rae ly =uy.
BeinonHsoT BoiGopKy kBagpaTypHbix curHanos {u, (&)} v {u,(f)} npn nocrosHHon yactoTe BLIGOPKM f B TeueHue
nepuogavamepennsiy<i<t,+T,, . cuHTepsanomebibopim At =t—t ,=1/f =const. [Ina 0Gonx KBagpaTypHLIX CUIHANOB
3HaveHun oy, (f) nocnegoBaTenbHO BLIMMCAAIOT B TEUEHME Nepuoaa namepenusi no dopmyrne

uy(t;) (B.10)
Ppoglt) = arctg —=-L"+ nx,
' uy(t;)
raen=0,1,2,3...
BbluncneHne yHKUMKM apKTaHreHca, B YacTHOCTU, METOAOM MOCNeAOBaTeNbHOIO «pasBepThiBaHnA dasbl» (CM.
[10]) sBNsieTcst cTaHAAPTHOW NPOLEAYPOW NPOrPaMMHBIX KOMIEKCOB LindpoBoii 06paboTku curHana.

Wenonbays ¢y (t;), nony4vaemyio n3 oopmynsl (B.9), MOXHO BbIUMCNUTL PsiA, 3HAUEHUI NepeMeLLeHnsi no opmyne
A B.11
5o ()= = Onolls) (6.11)
4z
Ecrm g 20, T0 {sp (t)} conepxut casur. MNMocneayiowee auddepeHumposarne no dopmyne (B.8) npusoaut k
TOMY, 4TO 3TOT NOCTOSIHHBIN YNEH He BNUsieT Ha pe3ylbTaTbl BbIYMCIIEHUSI CKOPOCTU U yCKopeHust. [ToacTpoYHbIn nHaekc D
03HayaeT, YTO NONyYeHHbIe 3HaYEHUsT «Pa3MblThl» BbICOKOYACTOTHBIM LUYMOM. DTU MCKaXKXEHUS NoAaBnsioTcs uudposon
HU3KOYaCTOTHOW chunbTpaurei. Metogbl onpegeneHus Mogyns u azoBoro CABUra KOMINekcHoro koadduumneHTa npeob-
pasoBaHus (B 4aCTOTHOW obnacTn) v koadduumneHTa NnpeobpasoBaHusi No yaapy (Bo BpeMeHHoM o6r1acTu) nokasaHsl B B.2
nB.3.
B.2 MeTopa uncppoBOo HU3KOHACTOTHOM hMnbTpauumn
Ons peanusauum npoueaypbl HU3KOYACTOTHOW PUNbTPaLMK MOXKET BbITb MCNONB30BAHO PEKYPCUBHOE BblUMCIIEHNE
BbIXOAHOIO CUTHANA B HEKOTOPbIN MOMEHT BPEMEHM {;Ha OCHOBE NPEAbIAYLLMX 3HAa4EHUIA BbIXOAHOTO curHana y (£_4), y (t._,)
TEKYLLEro 3Ha4eHnsl BXOAHOIO curHana x (f;) m npeaw ecTeyoWmMX 3Ha4eHNI BXOAHOTO curiana x (£;_4), x (f_,) no chopmyne
y@)=Ay )+ Ay (to) + Box (£) + Bix (t_4) + Box (f5), (B.12)
raei=0,1,..., N-1,;
A4, Ay, By, By, By — koathdmumeHTsl Lndposoro dunstpa.
YacToTHas xapakrepuctmka 31oro LnpoBoro punbTpa BTOPOro Nopsiaka MMeeT BUA,
By +Bie™ 2 + Bye 129 (8.13)
roe QO — HopMUpOBaHHas yrriosasivacrora, Q = 2xnf/f;.
MocTosiHHan YacToTHas XapakTepucTvka B Nonoce NPONycKkaHws 1 pe3kuin ee cnag BHe 3TON Nonockl MoryT 6biTb
nony4eHsl ¢ NOMOoLLbIo hunbTpa batTepBopTa, YacToTHAsi XapakTepUCcTMKa KOTOPOro MeeT Bug,

|H(e )2 = 1 (B.14)

[of3l]

roe Q, — HopMupoBaHHas YacToTa cpesa cunbTpa. Ha ocHoBe hopMynbl AN YaCTOTHOW XapakTepueTUKK punbTpa
MOrYT BbITb NOMYyHeHbl KO3 duLmeHTsl Ay, Ay, By, B, By. 3HaueHns koathduLmeHToB GyayT 3aBUCETh OT yCTAHOBIIEHHOM
HOPMWMPOBAaHHOW YacToThl cpesa Q..

PekyppeHTHOE BblUMCINEHUE BBIXOAHOMO CUrHana NnpuBoauT K HenMHenHomy casoBomy capury. UTobel ycTpaHnTe
cABWr hasbl, Npoueaypy BblUMCIIEHNs BBIXOAHOIO CMrHana noBTOPSAIOT «B 06paTHOM HanpaeneHnm» no popmyne

Y (Inoq) = Ay (Eyepo) + Agy* (tvg ) + Boy (Byq) + By (ty_pp) + Boy (ty_a) (B.15)
raei=0,1,...,N=1.
Toraa PYHKLMS pe3ynbTUPYIOLLErO YaCTOTHOTO OTKIMKA MOXeT BbITh BbipaXeHa Kak:
H(e /) xH" (e 1) o H(e ). (B.16)

H(j2) =

Mocne ABYKpaTHOro NPUMEHeHNs anropuTMa hunbTpaumm cABuUr has Mexay curHanamu y* () n x () otcytcreyer.
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B.3 Meton andcpepeHunpoBaHun

[ns seinonHeHus onepaunmn anddepeHunpoBaHna MoryT GbiTe UCNONb30BaHbLI pa3Hble meTodbl. Hanbonee npo-
CTbl€ M3 HUX, PEKOMEHAYeMble HACTOSILLMM CTaH4apToOM, NPUMEHSIOT A4S YCINOBUIA, KOrAa BblCOKOYACTOTHLIE UCKaXEHUSI
nogaeneHbl B AOCTaTOYHOW cTeneHu, 4To obecrneunmBaeTcs MOCPEeAcTBOM LMMPOBON HWU3KOYACTOTHON (unbTpaumm
cornacHo B.2. MNocne BbinonHeHusi LMdpoBOW HU3KOYaCTOTHOM hMnbTpaLum Ha OCHOBE 3HAYEHUI NepeMeLLEeHus], NMonyYa-
embix no popmyne (B.10) n o6oaHaqaembix {s (f;)}, MOTYT BbIThb paccUMTaHbl 3HAUEHMA CKOPOCTM Mo popmyne

1 B.17
vp () = SAF [8(t;q) = S(E_)- ( )
MogcTpoYHbIN MHAEKS D ykasbiBaeT, 4TO 3Ha4eHWs, NoNy4YeHHble aguddepeHUMpOBaHMEM, UCKaXKEHbI HU3KOYaCTOT-
HbIM WymoMm. CrieqoBaTtenbHO, ANs NONyHeHNs «CrMaX)eHHOo » nocnegosatenbHocTh {vp (1)} k3HaveHuam ckopoctu {v (f;)}
JomxkHa GbITb NpUMeHeHa npoledypa dunbTpaunn. Mpu 9TUX YCrOBUSAX AN pacyeTa yCKOPeHWst MOXET ObiTb CHOBA
mcnonb3oBaHa npocrtas copmyna audepeHumpoBaHms

1
a(t)y=—
(t) 2At

B.4 AnbTepHaTuBHbIM MeTOA AUdhepeHUMpoBaHUA

Hpyroi meToa nonyueHus nponssogHon X (f) ansapaga x(f), i=0,1, ..., L—1 (Hanpumep, Ans psiaa 3Ha4eHUi CKopoc-
™ {v(f)}, COOTBETCTBYIOLUX FrAayCCOBCKOMY MMMYIbCY), COCTOUT U3 CrieayroWwmx STarnos.

[V(t,'+1) - V(ti—’l )] (B.1 8)

. . f,
a) BbMMcnsioT KoMNneKcHbIN cnektp X (j2 nf) BpemeHHoro pagaansf, =Li nyTem npMMeHeHUsl QUCKPe THOro npeo6-

pasoBaHus Pypbe (AMNP) no dopmyne

L1 _jantn; (B.19)
X (2nfy)= D x(te s,
i=0

rae0<n<L-1.
b) YmHOXalT KOMANeKCHbIR cnekTp X{j2 nf,) Ha KOMMIEKCHYI YrIOBY0 YacToTy ANsA NOMyYeHNsi KOMINEKCHOro
crneKkTpa nepeor NPON3BogHON
X' (j2rf,) = j2rf, x X (j2nf,), (B.20)
rpe0<n<l-1.
¢) K nony4eHHbIM 3HaveHuam X (j2xf,) npumeHsioT npoleaypy ob6paTHoro auckpeTHoro npeo6pasosannsa Pypbe
(OAnN®) ans nony4eHns BpeMeHHON NocneaoBaTenbHOCTU NPOU3BOAHOW CUrHana
RN 7j2n:—"i (B.21)
X (t)=— Y. X'(j2nf,)e s,
L n=0

rae0<n<lL-1.

370T MeTOA NOAABNNAET BNUSHUE UCKAXAaIoWMX CUrHanoB Ha guddepeHunpoBaHne BPpeMeHHOW nocneaoBarerb-
HOCTU. OH MOXeT GbiTb UCMONb30BaH ANS BbIYUCIIEHUS MPOVU3BOAHON rayCCOBCKUX UMNYNMBCOB CKOPOCTY A4S YAAPOB HU3-
KOFO YPOBHSI.
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Mpunoxenne C
(cnpaBouHoe)

AnbTepHaTUBHbIA MeTOA BbIMUCNIeHUsI Moaynsa U pa3oBoro casura KOMNAEKCHOro
ko3¢ cpuumeHTa npeobpasoBaHus

C.1 Mogaynb u, ecnu BoinonHeHsbl ycnoeusi C.2, ¢a3oBbIfi cABUN KOMIIEKCHOro koadpduumeHta npeobpasoBanusi
MOryT BbITb NOMyyYeHbl MyTEM UCMONb30BaHUS NPOMEXYTOUHbIX pe3yrnbTaToB aTana e) B 7.3.3. AMNNuTyay U HavanbHyio
thasy, nony4eHHbIe U3 KOMINIEKCHOTO YaCTOTHOIO CNeKTpa yCkopeHus Ha yacToTe f, 0603HaqaloTa,, ¢, , rae

ap =a(fp), Pan = Palln): (C.1)

BbiumMcneHus BoINONHSAIOT B criefyiowein nocneaoBaTenbHOCTY.

a) BbluMcnsiloT KOMNNEKCHBIV YaCTOTHBIN CNEKTP BLIXOAHOIO cUrHara akceriepomeTpa, npumeHsist AN® k Bbibopke
{u(t)} 3HaueHwit punbTPOBAHHOIO BBIXOAHOTO CUrHaNa akcernepomeTpa. Pesynbtupyiowme amnimtyaly n a3y Havacrore
f,0603HauaOTd,, @, ,, TAE

&n = &(fn), Pyn= Qulfy)- (C.2)

b) BbMMCRAIOT 3HA4EHWA Moayns én = é(fn) n chasosoro capura Ag, = Ae(f,),n=0,1,2, ..., N— 1) koMnnekcHoro
koaddurumeHTa npeobpasoBanus no popmynam:

én _ ‘f_n‘ (C.3)
an
AP =Qyp—Pan- (C4)

PesynbTathl KanMBPOBKM AOMKHBI BKNIOYATh B CE6S BbIMUCNEHHYIO pacUMPEHHYIO HEONPEeAeNeHHOCTb B COOTBe-
TcTBumn ¢ MCO 16063-1.

C.2 Tpoueaypbl BbIGOPKU AN BCEX TPEX CUIHATOB AOIKHbI HAUMHATLCS U 3aKaHUUBATLCH B OQUH U TOT XK€ MOMEHT
BPEMEHU 1 Mo KpanHen mepe Anst 060Mx curHanoB MHTepdepoMeTpa AOMKHbI ObiTb CUHXPOHU3NPOBaHbI C UCNONb30BaHK-
€M OZJHOIO U TOTO e N3MEPUTEINS BPEMEHMN.

Ons vCKNIOYeHUs ncKaxkarlmx BNusiHvi ha3oBoro oTknuvka ¢unbTpa npoueaypa dunbTpaummn JomkHa 6biTb
BbIMOMNHEHa B ABYX HaNpaeneHusix (MpsMom u obpatHom) (cM. npunoxexune B). 3To HE06X0AMMO KakK NO OTHOWEHUIO K
hunbTpaLmm 060MX CUTHANOB MHTEPGEPOMETPA, TaK M MO OTHOLLEHWIO K BBIXOAHOMY CUrHany akcenepomeTpa. [ins peanu-
3aumm ouneTpa baTtTepBopTa 4-ro nopsaka pekyppeHTHbIe ypaBHEHWSA OUNbTpaLUM J0IHKHBI UMETb BTOPOW NOPSAQOK.

C.3 BblwenpueegeHHble COOTHOLLEHWS OCHOBaHbI Ha nNpouegype ¢ npumeHeHnem MNP, n3noxeHHon B NpUnoxe-
HuK B, c ydeTom criegyowero. 3HadeHuns koaduumeHTos Pypee X, (f,) 4ns BbIGOPKK BLIXOAHOTO CUTHANA akCenepomeT-
pa n koadduumeHtos dypbe aAna BbIGOpkM curHana ckopoctn X, (f,) onpegensloT KOMMNEeKCHbIN KoadduuneHT
npeobpa3zoBaHns kanMbpyemMoro akcenepoMmeTpa, paccymTsiBaeMeblii No hopmyne

S(fn)z . Xu(fn) , (C5)
j2nfpX(fn)

rae0<n<lL-1.
Ons nonyyeHws mogyns u ha3oBoro cABura KOMMIeKkCHOro koadduureHTa npeobpasosanus chopmyny (C.5) cnegy-
eT npeobpasoBaThb K BUAY

|Xu(fn)|ej(p”(f") (C.6)

S(f) = ' AT
Il ov (fn)+EJ
2nfy| Xy (fy)le
Wcnonb3ys cMBOINbI, BBEAEHHbIE B NPUNOXeHUW B, Moaynb komniekcHOro koadduumneHTa npeobpaszoBaHnsa MOX-
HO NpeacTaBvTb POPMyNomn

n=7 %

§ —Un _ _1Xull)l (.7
an  2rfp X, ()l

17
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a asoBbIn cABUT — HOPMYNon

bo
Ap = Pyun—Pan= (Pu(fn)_(Pv(fn)_E- (C.8)

MpumeyaHune— dopmynsl (B.5) n (B.9) npunoxenus B nonyyeHbl, B 4aCTHOCTW, B NpearnonoxeHnn naearnbs-
HbIX YCIIOBUI N3MEPEHWI, KOTOPbIE Ha NPaKTUKE He BbIMONHWUMbI. B peanbHbIX yCNoBWsIX cUrHansl poToaeTeKToOpoB UMeLoT

~ A T
HecoBMnagaloLLme aMnInTyabl Uy U s, CABUT (a3 MeXay HUMU HE paBeH > CrneacTBUEM Yero MoryT 6biTb pasnuyHble COBU-

W Ug 1 W Ug 5. BinaHne HenaeansHOCTV KBaapaTypHOro curHana B npeaenax AoryckoB, yCTaHOBEHHbIX B 4.6, paccmoT-
peHo B [6].
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Mpunoxenne OA
(cnpaBouHoe)

CBepgeHusa 0 COOTBETCTBUU CChINIOUYHbIX MEXAYHAPOAHbIX CTaHAAPTOB MEXrocyAapCTBeHHbIM
cTaHAaapTaM, AeNCTBYOLWMM B KayecTBe HauMoHanbHbIX cTaHaapToB Poccuiickon ®egepauun

Ta6nwuua OAA

0O603Ha4YeHWe CCbINOYHOrO
MEXOyHapoaHOro ctaHgapTa

CTeneHb COOTBETCTBUA

0603HavYeHe U HAaUMEHOBaHWEe MEXrocydapCTBEHHOro cTaHaapTa

NCO 5347-22 — *

MCO 16063-1:1998 IDT FOCT NCO 16063-1—2009 «BuGpauus. Metoapl ka-
nnGpoBkK AaTUMKOB BUGpaumm n yaapa. Yacte 1. O6wme no-
NOXeHns»

MCO 16063-11:1999 IDT FOCT WNCO 16063-11—2009 «Bubpauus. Metoabl ka-

nmbpoBkM aaTymkoe Bubpauum n yaapa. Yacts 11. Mepsuy-
Hasi BubBpaumoHHas kanubpoBka MeTodamn Nas3epHoOn
nHTEepdepomeTpUn»

BETCTBUS CTaHOapTOB:

* CoOOTBETCTBYIOLMI HAUMOHArbHBIN CTaHAApPT oTCyTCTBYeT. [lo ero yTBepxaeHna pekoMeHayeTCa Ncnosb3oBaTb
nepeBoa Ha PYCCKUN sI3bIK JAHHOTO MEXAyHapOoaHOro cTaHaapTa. Nepesoa AaHHOro MexayHapoaHOro ctaHgapra Ha-
xoautesi B eaepanbHOM MHGOPMaUMOHHOM hoHAE TEXHUYECKMX PEFNAaMeHTOB U CTaHAAPTOB.

MpunmeuyaHne—B HacTosiwel Tabnuue MCNonbL30BaHO criegylowee ycnosHoe 0603Ha4eHne CTeneHmn cooT-

- IDT — ngeHTuuHble cTaHaapThl.
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