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2 BHECEH TexHM4YeCkum KOMUTETOM NO ctangapTusauumn TK 183 «Bubpaunsa v yaap»

3 YTBEPXOEH W BBEOEH B JEWCTBME Mpukasom deaepansHOro areHTCTBa MO TEXHUYECKOMY
perynupoBaHuto 1 meTponorum ot 23 Hosabps 2012 1. Ne 1153-ct

4 BBEJEH BIEPBbIE

5 NMEPEU3OAHVE. Mapt 2019 T.

lMpasuna npumeHeHuUs Hacmosuweeo cma+H0apma ycmaHosneHbsl 8 cmamee 26 ®edepasnibHo20 3aKOHa
om 29 uwoHsa 2015 . Ne 162-03 «O cmanlapmu3sayuu e Poccutickoli ®edepayuuy. ViHgpopmayus 06 us-
MEHEHUSIX K HacmosauieMy cmaxoapmy rnybrukyemcs e exe200HOM (0 cocmosiHUIO Ha 1 sHeapsi mekyuweeo
200a) uHopMaUyUOHHOM yKasamerne «HauuoHabHblie cmaH0apmbly, a ochuyuanbHbIl mekem u3meHeHul
U ronpaeok — 8 €XeMeCsAYHOM UHOpMaUUOHHOM ykalamene «HauuoHanbHblie cmaHlapmel». B criydae
nepecMompa (3amMeHbl) Unu ommMeHbl Hacmosuweao cmarHfapma coomeemcemesyrouwjee ysedomneHue bydem
onybnuKkosaHo 8 bnuxalilueM 6bilyCKe eXeMeCsYHO020 UHOPMaYUOHHO20 ykasamens «HauuoHarbHble
cmanOapmbly. Coomeememeyiowjas uHgpopmayus, yeedoMaeHUe U MeKCMbl pasMewjaromes makxe 6 UH-
ghopmayuoHHOU cucmeme obuie20 nob30eaHuUs — Ha oghuyuanbHoM calime ®edepanbHo20 azeHmoemea no
MEeXHUYEeCKOMY peaynuposaHulo u Mmemposioauu e cemu UIumepHem (www.gost.ru)
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Hacroawmi ctaHaapT He MOXET ObiTb NOMHOCTLIO UMM YACTUYHO BOCTIPOM3BEAEH, TUPAXKUPOBAH U pac-
NPOCTpaHeH B kayecTBe ohuLuManbLHOro usaanus 6es paspeweHus degepanbHOro areHTCTBa N0 TEXHUYECKO-
MY PErynupoBaHuiO 1 METPONOrnK
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HAUMOHANBbHBIWN CTAHAOAPT POCCUMUCKONW ®EONEPALUUMN

BuGpauus

M3MEPEHUA BUBPOAKYCTUYECKUX XAPAKTEPUCTUK YNPYTUX BCTABOK C XKMAKOCTbIO
B JIABOPATOPHbIX YCNOBUAX

OO0wWwure NPUHUMUNBI U3MEPEHUN

Vibration. Laboratory measurement of vibration-and-acoustic properties of resilient elements filled with liquids.
General principles of measurements

Dara BBegeHua — 2013—12—01

1 O6nacTb NnpyUMeHeHuns

Hacroswmii ctaHgapT ycraHaBnuBaeT o6Lume NPUHLUUNLI NPOBEAEHUS NabopaTopHbIX U3MEePEHUI Ans
onpeaeneHns YacToTHO-3aBUCUMbIX AUHAMUYECKUX XapaKTePUCTUK (MEXaHUYECKMX, aKyCTUYECKUX, MEXaHO-
aKyCTUYECKUX U aKyCTOMEXAHUYECKNX) YNPYr1MX BCTABOK C XUAKOCTbIO (Aanee — ynpyrux BCTABOK), a Takke
PYKOBOACTBO NO BbIOOPY METOAA OnpeaenieHus AMHAMUYECKMUX XKECTKOCTEN YNpyrx BCTABOK B KOHKPETHbIX
YCNOBUAX NPUMEHEHNUS.

Hacroswmii craHgapt pacnpoCTPaHSETCA Ha ynpyrue BCTaBkM B TpyOONpoBoAax, NpUMeHsemble Ans
ocrnabnexus Bubpauum u 3Byka, pacnpoCTpaHsIIOLLMXCA No TPyBOonpoBoAy OT MCTOYHMKA (MaLUUHLI, 060pyao-
BaHWE) K MECTaM HaXOXAEHUSI YENOBEKa U B OKPYXaloLLUMe KOHCTPYKLUMN U Cpeabl.

YacToTHble XxapakTepUCTUKK, NOSyYEeHHbIE C MOMOLLbIO ONUCAHHLIX B HACTOSILLEM CTaHAapTe METOAOB,
MOTyYT ObITb UCMOMb30BaHbI:

- ANA 3as8BNEeHNA 3TUX XapaKTePUCTUK U3FOTOBUTENSAMM U MOCTaBLUMKAMM B AOKYMEHTALMU HA NPOAYKLMIO;

- ANS NOATBEPXKAEHUS 3aSIBMEHHbIX XapakTepucCTuk;

- Npu pa3paboTke NpoAYyKLuK;

- B CUCTEMAaX YyNpaBrieHUs kKa4eCTBOM NPOAYKLN;

- NpU BUOPOAKYCTUYECKUX pacHeTax KOHCTPYKLIMIA.

MeToabl, yCTAHOBMEHHbIE HACTOSILLIMM CTaHAAPTOM, MPUMEHUMbI NPU BbINONHEHUMW YCIOBUA:

a) NUHENHOCTM OTKMNMKA YNPYroi BCTaBKK HA Npunaraemoe CUIIoBOE BO3aENCTBUE.

Il pnmeyaHune 1 — MeToghl NPUMEHUMBI ANA YNPpYrnx BCTaBOK C HENMWHERHBIMMN XapakTepucTtukamu, ecnum nocne

MPUMOXEHUSI CTaTUYECKNX HArpy3oK UX NMoBeAEHWe ONUCLIBAETCS NIMHEWHBIMU YpaBHEHUSIMU (B 3aaHHOM JMHAMWYECKOM
AvanasoHe amnnuTyg);

b) pacnpoctpaHeHus konebaTtenbHOW SHEPIUU XKUAKOCTLIO BHYTPW YNPYrMX BCTABOK B BUAE HOPMarbHbIX
NMOCKUX BOJH;

C) TOMEYHOrO KOHTaKTa ynpyrux BCTABOK C XKECTKUMMW dIeMEHTaMu KOHCTpyKUumn (Tpy6onpoBoaoM, KOp-
NyCOM MaLUWHbI).

MpuMedaHUe 2— YcrnoBue TOHEYHOTO KOHTAKTa MOXHO CHUTATb BbIMOSTHEHHBLIM, €CIIM U3MEPEHUSI NPOBOAAT B
AVana3oHe YacToT, B KOTOPOM TpyGonpoBoA Ll coBepLuatoT GarnodHble koneGaHus 6e3 gedopmMaLmm nonepeqHbIX cedeHui.

2 HopmatuBHbIe CCbISIKM

B HacTosAwemM cTaHgapTe MCnonb30BaHbl HOPMAaTUBHLIE CChINKU Ha CrieayoLume CTaHaapTbl:

FOCT P UCO 2041 Bubpauus, yaap U KOHTPOIb TEXHUMECKOTO COCTOSIHMSA. TepMUHbI U onpeaeneHus

MOCT P NCO 10846-1 BubGpauua. NamepeHnss BUOpOaKyCTUUECKUX MEepeaaTovHbIX XapakTepucTuk
YNpyrux aneMeHTOB KOHCTPYKLUUI B NabopaTopHbix ycnousx. Yactb 1. O6Lume npuHUMnbl U3MEpPEHUit

UzpaHue opuymnanbHoe
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MOCT P NCO 10846-2 BubGpauua. Mamepenna BMOPOAKYCTUYECKUX NEpeAaToYHbIX XapaKTepUCTUK
YNPYrux SNeMEeHTOB KOHCTPYKUUM B nabopaTtopHbix ycrnoBusax. HYacte 2. Mpsamoii meToa onpeaeneHus AuHa-
MUYECKOWM XECTKOCTU YNpyrux onop Ans nocrynarennHon sBubpauuu

FOCT P 54500.3" HeonpeaeneHHOCTb uamepeHusi. YacTb 3. PykoBOACTBO MO BbIPAXEHUIO Heonpeae-
NEHHOCTU U3MepeHuUst

IOCT P 54500.3.1" HeonpeaeneHHOCTb usMepenusi. Yactb 3. PYyKOBOACTBO MO BbIPAXEHUIO HEONpe-
AeneHHocTn usmepenus. flononHenue 1. TpaHccopMmupoBaHue pacnpeaeneHuin ¢ UCnonb30BaHUEM MeToaa
MoHTe-Kapno.

MpumMmeyvaHune —Npn NoNbL30BaHUM HACTOSALLMM CTaHAApPTOM Lenecoobpa3Ho NpoBepUThL AEACTBUE CChINOoY-
HbIX CTaHAapTOB B UH(POPMAaLMOHHOW cucteme obLero rnonb3oBaHna — Ha odpuymansHom caitte OefepanbHOro areHT-
cTBa M0 TEXHUYECKOMY perynupoBaHuio U METPOriornn B cetn UHTepHeT unu no exerogHoMy MHOpMaLMOHHOMY yKa3a-
Tento «HaunoHanbHble cTaHfapThi», KOTOPLIA OMYGNUKOBaH MO COCTOAHUIO HAa 1 AHBApPS TeKyLLEro roga, 1 no Bbiyckam
eXeMecsYHOro MHOPMaLIMOHHOTO yKkasaTens «HauuoHanbHble cTaHaapThl» 3a TeKyLWMWiA rog. Ecrnn 3aMmeHeH cCbinoYHBbIiA
CTaHjapT, Ha KOTOpLIA laHa HefaTMpOBaHHAsA CChlfika, TO PeKOMEHAYETCA UCNONb30BaTh AENCTBYIOLLYIO BEPCUIO 3TOrO
CTaHAapTa ¢ Y4E€TOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO U3SMEHEHUI. ECN 3aMeHEeH CCbINOYHbIA CTaHAapT, Ha KOTOpHLIiA
flaHa flaTMpoBaHHas CcChirika, TO peKOMEHAYETCA UCMOSb30BaTh BEPCUIo 3TOro CTaHAapTa ¢ yKa3aHHbIM Bbille rof0M YT-
BepXAeHUs (NpuHATUS). Ecnu nocne yTeepXAeHUs HaACTOALLEro ctaHgapTa B CCbINOYHbLIA CTaHAAPT, Ha KOTOpLIA AaHa
AaTupoBaHHas CChifika, BHECEHO U3MEHeHne, 3aTparuBaloLlee nonoXeHue, Ha KoTopoe AaHa cebinka, TO 3TO NONoXeHUe
peKoMeHAYeTCs MPUMeHATb 6e3 ydeTa AaHHOro 3MEHeHUs. ECrn cobinovHbli cTaHfapT oTMeHeH 6e3 3ameHbl, To nono-
XeHue, B KOTOPOM [laHa CChiNka Ha Hero, peKOMeHAYETCS MPUMEHATL B YacTW, He 3aTparnBaloLien 3Ty CCbINKy.

3 TepMmuHbI U onpeaeneHunn

B Hacrosiwem craHgapte npumeHeHbl TepmuHbl W onpeaenedua no FOCT P UCO 2041 wu
FOCT P NCO 10846-1, a Takke cneaylowme TepMUHbI C COOTBETCTBYIOLLIMMU ONpeaeneHusiMu:

3.1 ynpyras BcTaBka (€ XXUaKOCTbI0): Bubpousonartop, OCHOBHOW (pyHKLMEN KOTOPOro ABNAETCA Ocna-
6rneHue konebaHWin U BOMH, PacnpOCTPAHAIOLMXCA MO KOHCTPYKLUM U B XXMAKOCTU TPYBONPOBOAOB, B onpese-
NEHHOM AnanasoHe YacToT.

3.2 BxoA ynpyroi BCTaBKWU: TopLeBasi CTOPOHA YNPYroi BCTABKM NepBas MO TEYEHUIO XMAKOCTU Npu
HOPMarbHOM PEXMMe NPOTEKaHUs XMAKOCTM B TpyOonposoae.

MpumMmedvyaHue 1— PasgeneHne CTOPOH yNpyroi BCTaBKU Ha BXOAHYIO W BbIXOAHYIO BO MHOTOM YCITOBHO, OCO-
©6eHHo ecnun ynpyraa BCTaBka CUMMETPUYHA U 3TU CTOPOHEI B3anMO3aMeHAEMbI. B ncnblTatenbHbiX yCTaHOBKaXx, onnucaH-
HbIX B HACTOALLEM CTaHAapTe, BO BCeX Cnydaax npegnonaraeTcd, YTo cunosoe BOSquZCTBVIe noaaeTcAa Ha BXoA ynpyroﬁ
BCTaBKU. YT0BbI NOMYyYnThL 3HAYEHUA UMMNEAAHCOB, TpeByoLLMX Nofa4un Bo3BYXAEHWS Ha BbIXOZ YMNPYroi BCTaBKuU, €€ BXOA-
HY0 U BEIXOAHYKO CTOPOHY CneyeT NOMEeHATb MeCTaMU (l‘lepeBepHyTb). |-|pVI 3TOM HanpasrieHne TEYEeHUA XKUWAKOCTU Hepes
YNpYryro BCTaBKy criefyeT U3MeHUTb Ha NPOTUBOMOSOXHOE.

MpumMmeyaHune 2— dnaHel Ha BXofe yNpyroi BCTaBKN Ha3biBAeTCA BXOAHBLIM naHueM.

3.3 BbIXoA ynpyroi BcTaBku: TopLeBas CTOPOHa ynpyrov BCTaBKW, NPOTMBOMONOXKHASA BXOAHOW CTOPOHE.

MpumevyaHue 1— CM. npumedaHue 1 K TEpMUHONOrMYECKONA cTaTbe 3.2.
MpuMmeyvyaHune 2— dnaHel Ha BbIXOLE YNpYroii BCTABKW Ha3blBAETCSH BbIXOAHBIM (riaHLUeMm.

3.4 3gyKoBO€ AaBrieHue (B XXUakKocTu): lNepemeHHoe AaBrneHne, co3gasaemMoe BoriHamMu, pacnpocrpa-
HAOLMMUCA B XXUAKON cpeae.

3.5 o6bemMHas cKkopocTb (kuakoctTu): OObeM XUAKOCTU, NPOXOAALLUIA Yepes 3aJaHHyI0 NOBEPXHOCTb,
HOPMAanbHYIO K HanpaBfeHUI0 PacnpoCTPaAHEHNS BOSHbI, B €4WHULY BPEMEHMU.

MpumeyvaHune — OBbEMHYI CKOPOCTb V MOXHO onpeaenuTe popMyroin

V=[[v,ds, (1)

roe dS — aneMeHT nnowaamn NoBepxHOCTH S, AN KOTOPOW onpeaensoT V,
vV, — HOpMarnbHas cocTaBnsolLas konebaTernbHoi CKOpOCTM YaCTUL KULKOCTU Ha MOBEPXHOCTH S.
3.6 yacToTHaa xapakrepucTuka: YacToTHO-3aBMCUMOE OTHOLLEHME KOMMMEKCHbIX BESIMYUH, OgHA U3
KOTOPbIX XapakTepusyet 0000LLEHHYIO BbIHY>XAAIOLLYIO CUITY, 8 Apyras — ABWKEHUE, ABMAIOLIEECS OTKIMKOM
Ha MPUNOXeHHOEe BO3AENCTBUE.

* HOemcteyer OCT 34100.3—2017.
** OenctayeT MOCT 34100.3.1—2017.
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MpumeudaHwune 1—][aHHoe onpegeneHne ABnNAeTcA MoguduLMpoBaHHbIM No oTHoLeHuio K TOCT MCO 2041—2012
(TepMuHonoruyeckas cratbs 1.53).

MpuMedaHue 2 — BenuunHamu, xapakTepusyowmmn Bosgeircteme, MoryT ObiTb, HanpuMmep, cuna, MOMEHT
CUI, 3BYKOBOe AaBreHue. BennumHamu, xapakTepusylowmuMm OTKITUK, MOryT ObiTb, HanpuMep, CKOpOCTb, YrroBasi CKO-
pocTb, 06beMHas CKOpOCTb XKWULKOCTU.

MpumedaHune 3—TloHATUE YAaCTOTHOW XapaKTepPUCTUKN UCNONbL3YIOT, KaK NpaBuIo, AN JIMHEAHbLIX CUCTEM.

MpumedaHue 4 — Ecrnn OTKNUK BblpaXaloT Yepe3 CKOpOCTb (CKOpoCTb BMbpauuu draHua unu obbeMHyo
CKOPOCTb XWUAKOCTM), TO COOTBETCTBYIOLLIAs YaCTOTHasA XapakTepuCcTMKa HasbiBaeTcs umnegaHcoM. Ecnn o606LeHHas BbI-
HyXgarowasa cuna n oTKIWK B BULE CKOPOCTU OnpefesieHbl Ha Of4HOIN U TOW e CTOPOHE (BXOAHOW UITW BLIXOAHOW) ynpyrow
BCTaBKMW, TO COOTBETCTBYIOLLAS YacTOTHas XapakTepuCcTUKa Ha3biIBaeTCs BXOAHLIM UMMNEAaHCOM, ECIM Ha pasHbIX — rnepe-
XOAHBIM UMNegaHCcOM. B TepMuHe «BXO4HOW MMMNeAaHC» CrOBO «BXOAHON» YacTO OMyCKaloT, €Crik CMbICI TEPMUHA SICEH
13 KOHTEKCTa.

MpumedaHue 5—Cneayer pasanuyarb NPUMEHEHUE MOHATUN «BXOAHONY, «BXOA» B TEPMUHAX «BXOAHON UM-
negaHc» U «BXOLHOW hnaHeLU» Unn «BXoZ Yrpyroi BcTaBku». BxogHoit uMneaaHc MoxeT 6biTb onpefeneH Kak Ha Bxoge
YNpyroi BCTaBKW, Tak U Ha ee BbIXoge.

MpumeyvaHune 6— 3HavyeHne UMNefaHca CyLLIECTBEHHO 3aBUCUT OT FpaHUYHLIX ycnosuiA. B HacToseM cTaH-
JapTe npegnonaraeTcs, YTo ABMXEHWE COBEpLUAET TOMbLKO Ta TOUKa U TOMBKO B TOM HanpasneHuu, AN KOTOpPoW onpeae-
NAKT OTKMMWK, @ CKOPOCTW OCTallbHbIX TOYEK M TOYKW OTKIIUKa B APYTUX HarnpaBneHUsX paBHbl HYMIO.

3.7 mexaHuuyeckui umnegaHc: YacrtotHas xapaktepucTuka, npeacraensiowan cobon OTHOLIeHue
KOMMMEKCHbIX BEMWYUH AUHAMUYECKOW CUMbl, AENCTBYIOLLEN Ha dpnaHel ynpyroro anemeHTa B 3ajaHHOM Ha-
npasneHnu, 1 KOMMNNEKCHOW CKOPOCTU BUOpaLmm hnaHuya ynpyroro sfieMeHTa B TOM XK€ Unu B APYrom 3ajaH-
HOM HanpaBreHuu.

MpumMmedaHune 1— EcnuKoMnneKkcHble cuna n cKOpoCTb onpeaeneHsl Ha O4HOM U TOM Xe cnaHue (BXOAHOM
UNKn BBIXOAHOM) YNPYroid BCTABKU C XWAKOCTLIO, TO UX OTHOLIEHUE Ha3biBalOT BXOAHLIM MEeXaHW4YeCKUM UMNefaHCcoM, a
€CNU Ha pasHblX — NepexojHbIM MEXaHUYECKUM UMMNEAAaHCOM.

MpumMmedaHune 2—onaHel ynpyroi BCcTaBku cnocobeH coBepLuaTh ABUKEHUA C LLIECTBIO CTENEHAMU cBOGOALI.
CocTaBnstoLjas curnsl (MOMEHTa cinbl) B 3afJaHHOM HanpasneHun ABWKEHUS U COCTaBNAIOLLAN CKOPOCTH (YrNoBON CKOPO-
CTW) B TOM Xe WNK B APYroM 3afj@aHHOM HanpasfeHUn orpefenaT CoCTaBNAILLYIO MaTPULIbl MEXaHUHECKNX UMNEAAHCOB.

MpumMmedaHune 3— B HacToALeM CTaHAapTe NpeanonaraeTca BuINOMHEHWE CNEAYIOWUX rPaHNYHbLIX YCNOBUIA
npw onpeaeneH MexaHW4eckoro MMneaaHca: ckopocTu Bubpauuun dnaHua, Ha KOTOPOM ONPEAENSIOT OTKMMNK, NO BCEM
cTeneHsiM cBo6OALI KpOMe TOW, ANA KOTOPON ONpPeAensioT OTKAUK, CKOPOCTU BUGpauum NnpoTUBONONOXHOrO dnaHya no
BCEM LUECTU cTeneHsmM cBoboAbl paBHbl HYMIO.

3.8 akycTuueckuin uMnegaHc: YactotHasa xapaktepucTuka, npeacTaBnsiowast cobon OTHOLLEHUE KOM-
NMEKCHbIX BENWYUH 3BYKOBOTO AABIIEHUS B XKMAKOCTU M OOBLEMHON CKOPOCTM XUOKOCTHU.

MpuMeyaHune 1— Ecnu koMnrekcHble 3ByKoBOE aBneHne U 06beMHasi CKOPOCTb OrpefierneHbl Ha OfHOW U
TOM Xe CTOPOHe (BXOZHOW UIW BEIXOAHOM) YNPYroi BCTABKW, TO UX OTHOLLEHWE Ha3biBaloT BXOAHBIM aKyCTUMECKUM UMne-
[aHCoM, a ecniu Ha pasHbIX — NepPexoiHLIM aKyCTUHECKUM UMMNEaHCoM.

MpuMeyaHUe 2— B HacToslleM cTaHAapTe NpegnonaraeTcs BoINOMHEHWE CNeayoLWMX rpaHUYHBIX YCITOBUIA
Npu onpejerneHun akyCTMHecKoro UMneaHca: BUKEHUE COBEPLUAET TOSBKO TOMKa, B KOTOPOW onpedensitoT 06beMHyto
CKOPOCTb XUAKOCTU, @ CKOPOCTU KonebaHWit UAKOCTM Ha NPOTUMBOMOSOXHOM KOHLe YNpyroi BCTABKMW, PaBHO Kak U CKOpO-
CTH BUGpaLum priaHLUEB yNpyroii BCTaBKW Mo BCEM LUECTW CTeNeHsIM cBOGOAbI paBHLI HYMHO.

3.9 MexaHOaKycTU4YECKUI UMNegaHc: YacToTHas XxapakTepucTuka, NnpeacrasnaioLwas cobon oTHoLLe-
HWE KOMMIEKCHBIX BEMUYUH AUHAMUYECKOW CUIbl, A€ NCTBYIOLLEN HA (hriaHel ynpyroro anemeHTa, 1 06beMHou
CKOPOCTU YXMAKOCTM.

MpumMmedaHune 1— Ecnu KoMnneKkcHble cuna u obbeMHas CKOpOCTb onpeaeneHbl Ha O4HOW N TOW e CTOpoHe
(BXOAHOW UMW BEIXOAHOI) YNPYroil BCTaBKK1, TO UX OTHOLLEHWE Ha3biBaloT BXOAHLIM MEXAHOAKYCTUYECKUM UMMNEAAHCOM, a
€CIN Ha pasHbIX — NepexoHbIM MexaHoaKyCTUHECKUM UMMNEeLaHCoM.

MpumMmeyvaHune 2 — dnaHel ynpyroit BCTaBkM CNocobeH CoBepLUATL ABUXEHUS C LLECTBIO CTeNeHAMKU cBobo-
Abl. CocTaBnstoLas cunbl (MOMeHTa Cuibl) B 3ajaHHOM HanpaefneHun ABUXKEHWS ONpeennT COCTaBnsLyIo BeKTopa
(MaTpuupbl-cTonbLa) MexaHoakyCTUHECKUX UMNEAaHCOB.

MpumeyvaHune 3— B HacTosWweM cTaHAapTe NpeanonaraeTcs BeINOMHEHWE CReayoWmUX rpaHUYHbBIX YCNoBUiA
npu onpefeneHnn MexaHoakyCTUYeCKoro MMneAaHca: ABMKEeHe COBepLUaeT TOMbKO ToYKa, B KOTOPOIi onpeaenstoT o6b-
€MHYI0 CKOPOCTb XUAKOCTU, @ CKOPOCTU KornebaHUA XUAKOCTU Ha NPOTUBOMNONIOXKHOM KOHLIE YNPYroi BCTaBKKW, PaBHO Kak 1
cKopocTy BMGpauun drnaHLeB yNpyroil BCTaBKU Mo BCEM LUECTU CTENeHAM cBobogbl paBHbI HYIHO.

3.10 akycToMexaHU4Yeckuii uMnegaHc: YacToTHas xapaKkTepucTuka, npeacrasnsiowas cobon oTHoLwe-
HME KOMMNIEKCHbIX BEMMYMH 3BYKOBOTO AABMEHUS B XKUAKOCTU U CKOPOCTM BUBpaumMu chnaHua ynpyron BCTaBKK.
MpumeyvaHune 1—EcnmKoMnneKkcHble 3ByKOBOE AaBlieHNe B XWUAKOCTU U CKOpPOCTh BUbpauuu cnaHua onpe-

[leneHbl Ha OfHOW U TOW Xe CTOpoHe (BXO4HOW UMK BbIXOAHOWN) YrpYroi BCTABKU, TO UX OTHOLLUEHUE Ha3biBalOT BXOAHbLIM
aKycToMexaHU4eckMM UMNEAaHCOM, @ eCrin Ha pasHbIX — NepexofHbIM akyCTOMEXaHUYeCKUM UMMNe[aHCoM.
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MpumevaHune 2 — dnaHey ynpyroil BCTaBkM CNocobeH coBepllaTh ABUXEHUSA C LUECTBIO CTENEHsIMUA CBO-
6opbl. CocTaBnsiiowan CKopoCTy (YIMOBOA CKOPOCTU) B 3aJaHHOM HanpaBneHUN ABUKEHNA ONpeaesiuT COCTaBSIOLLYHO
BeKTopa (MaTpuLibl-CTPOKM) aKyCTOMEXaHUYECKUX MMNEAaHCOB.

MpumeyaHue 3— BHacTosAWeM cTaHaapTe NPeANonaraeTca BuINOMHEHNE CReaYyIoWmMX rpaHYHbLIX YCIOoBUi
rpu onpegerneHnn akyCTOMEXaHUYECKOro UMneaHca: 06beMHasi CKOPOCTb XUAKOCTU Ha BXOAE W BbIXOAE YNpyroi BcTas-
KM, CKOpOCTb BUGpauuu cdnaHua, Ha KOTOPOM onpefieNneHa cKopocTb, MO NATH cTeneHsM cBo6oAbl (KpOMe paccMaTpuBae-
MOiA), @ Takke NPOTUBONOMOXHOIO pnaHua Nno BCeM LWECTU CTENeHsIM cBobogbl paBHLI HYNHO.

3.11 cunoasa nnatdopma: XKectkas KOHCTPYKLUS C MAOCKON NOBEPXHOCTLIO, HA KOTOPYIO ONupaeTca
dnaHew ucnbITyemMon ynpyron BCTaBku U Ha KOTOPOI YCTAHOBMEHbI 4aTYMKN CUIbl (TEH304AaTYMKM), MO3BONAIO-
LMe U3MepsATb AUHAMUYecKue Cunbl, AenCTByloLLmMe Ha hnaHel, AnNA BCeX cTeneHemn cBo60abl €ro ABUXEHUS.

MpuMmeyaHune — MoMEHTbI CUnbl 06LIMHO U3MEPSIIOT C UCNONbL30OBAHUEM Napbl AaTHUKOB CUIbI.

4 Ob03HaueHunA

B HacTOsALLEM CTaHAAPTE NPUMEHEHBI CIIEAYIOLLIME YCIOBHbLIE 0G03HAYEHNS:

F — BEKTOp AUHAMWUYECKON CUIlbI, BKMIOYAIOLLMI B Ce0S TpU cocTasnsaowmx cunel (F,, Fy, F,) v Tpu co-
CTaBMAIOLMX MOMEHTA CUN (My » M, Mxy);

F1 — BeKkTop AMHAMUYECKON CUSIbI, MPUIOXEHHON K BXOAHOMY hnaHuy ynpyroi BCTaBKM;

Fout _ gekTOp AMHAMUYECKON CUIbl, NPUMOXEHHOI K BLIXOAHOMY (hnaHLy ynpyroi BCTaBKu;

p — 3BYKOBOE AaBneHue B XXMAKOCTH;

p'" — 3ByKOBOE AABMNEHME B XMAKOCTM HA BXO/E YNPYTOi BCTABKM;

p°Ut — 3ByKOBOE [@BNEHUE B XNIKOCTU HA BLIXOAE YNPYTO BCTABKM;

V — 06beMHasa CKOPOCTb XKUAKOCTH,

V" — 06bemMHas CKOPOCTb XUAKOCTM Ha BXOAE YNPYTOil BCTABKK;

VUt _ oBbeMHan CKOPOCTb XKUAKOCTU Ha BLIXOAE YNPYTOil BCTABKY;

vV — BEKTOP CKOpPOCTU BMBpauun cnaHua, BKMoYaloLwumin B ce6a No Tpu COCTaBNSIOLLMX NPSIMOSIMHENHON
(Vyr vy, _vX) 1 yrnoBown (szv Vo ny) BuGpauuu;

V" — BeKTOp CKOPOCTH BUOpaLMM BXOAHOTO chnaHua ynpyroi BCTaBKu;

VOUt — BEKTOP CKOPOCTM BMBPALMM BLIXOAHOTO hriaHua ynpyroi BCTaBkKy;

X, ¥, Z— OCU AEKapTOBOW CUCTEMbI KOOPAWUHAT;

Z[;, — MaTpuLia BXOAHbIX MEXaHUYECKUX UMNEAAHCOB BXOAHOTO (hriaHLa ynpyroi BCTaBKM;

23}t oyt — MATPULIA BXOAHBIX MEXaHU4ECKUX MMMNEAAHCOB BbIXOAHOTO (hNaHLa yNpyron BCTaBKy;
Z{7 utr Zoutin — MATPULIbI NEPEXO/HbIX MEXaHN4ECKUX UMNEAAHCOB YNPYroi BCTaBKY;

Z,-g’ jn — BXO4HOM aKyCTU4YECKMI UMNEAAHC Ha BXOAE YNPYroi BCTaBKy,

Z§,t oyt — BXOHOI aKYCTUUECKMIt UMNEAAHC Ha BLIXOAE YNPYron BCTaBKM,

Z2 outr Z3ut in — NEPEXOAHBIE aKyCTUMECKNE NMMNEAAHCHI YNPYroli BCTABKY;
Z/M=-2 — matpuua-ctonGel, BXOAHbIX MEXaHOAKYCTUYECKUX MMNEAAHCOB HA BXOAE YNPYroi BCTaBKK;

n, in
ZI%8 ¢ — marpuua-cronGew BXOAHbIX MEXaHOAaKyCTMYECKUX UMNEAAHCOB Ha BbIXOAE YNPYroi BCTaBKM,
Z{0 5 Zout i — marpuua-cronbeL) NnepexoAHbIX MEXaHOaKyCTUHECKNX UMNEAAHCOB YNPYroit BCTABKM;
Z%5'— maTpuua-CTpoKa BXOAHbBIX aKyCTOMEXaHM4ECKUX MMNEAAHCOB Ha BXOAE YNPYroii BCTaBKK;
Z5,{out — MaTpuLa-CTpoKa BXOAHbBIX aKyCTOMEXaHUYECKUX MMNEAAHCOB Ha BbIXOAE YNPYroi BCTaBKK;

oout Zoutn — MaTpUL-CTPOKA NEPEXOAHbIX aKYCTOMEXaHUHECKUX UMNEAAHCOB YNPYroi BCTaBKY.

5 TeopeTnuyeckmue oCHOBbI U3MEPEHUN

5.1 O6wue nonoxeHun

B HacTosiweM ctaHgapre paccMarpusaloTca NpsiMbie METOAbI U3MEPEHUI UMNEAAHCOB YNPYrux BCTABOK
(cMm. [1]). CornacHO 3TUM MeToAAaM C MOMOLLbIO M3MEPUTENBLHONM YCTAHOBKM CO3AAI0TCS 3aAaHHbIe rPaHNYHbIe
ycnoBusi kone6aHuin BXOAHOTO U BbIXOAHOTO (hnaHLEB M XKMAKOCTU HA BXOAE W BbIXOAE YNPYroi BCTABKK, a Takoke
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YCNOBUSI CTAaTMMECKOrO HarpykeHus. og ctaTMyeckum Harpy:KeHuem noHWMaeTCsl COBOKYMHOCTb CTAaTUYECKON
Cunbl, npunaraemon Kk onatuy ynpyron BCTaBku, U CTaT4ECKOro AaBMeHus B XKMAKOCTM BHYTPU BCTaBku. CtaTu-
4yecKoe HarpyeHue onpeaensiercs ycnosuamu paboTbl ynpyroin BCTaBky B COCTaBe Tpybonposoaa v 3agaercs
M3roTOBUTENEM.

B xoae usmepeHuii ocyLeCTBNAIOT BO30yXxaeHue konebaHnin onaHues unm >XnaKkoctu U peructpaumio
konebaHuii onaHUeB U XUAKOCTH, a TaKKe ANHAMUYECKUX CUI, AEWCTBYIOLUMX HA (PnaHLbl, U 3BYKOBbIX 4aB-
NEHUIA B XXMAKOCTU HA BXOJ€E U BbIXOAE YNPYron BCTaBku. Ha OCHOBE MONyYEHHbIX AAHHbIX ONPEAensioT KOM-
NOHEHTbI 06LLEen MaTpULbl UMNEAAHCOB YNPYroW BCTaBKU.

5.2 MaTpuua uMnegaHcoB

5.2.1 O6wuit BUO MaTpuLibl UMNE[aHC OB

B AvanasoHe 4acToT pacnpocTpaHeHus B TpybonpoBogax HOpMarnbHbIX MOCKUX BOMH U OTCYTCTBUSA Je-
dopmMaLMmM nonepedHbIX cedeHnii TpyoonpoBOAOB CBSI3U CUMOBBLIX M KUHEMATUUYECKUX NapaMeTpoB rapMOHM-
yeckux konebaHui Ha Bxo4e U BbIXOAE YNPyroi BCTaBku B TpybonpoBoae MOryT ObiTb OnuMcaHbl hopmynamu,
KOTOpbl€ B OrOYHO-MaTPUYHON (hOpME 3anucu UMEIOT BUJ,

Fn Z0in  Zinout Zinim  Zinout v

Fout _ Zoutin  Zoutout Zoutin Zoutout 8 vout @
pin Zi?),_i/T Zii,_cmt Zi?v,in Zi?1,oul‘ v .

P | | Zoatn Zoatout Zoutin Zoutout| [V

Ha pucyHke 1 usobpaxeHa cuctema KOOpAMHAT M HanpaBneHusl CKOPOCTEH U AUHAMUYECKUX CUI Ha
BXOZ€ W BbIX0A€e YNpYroi BCTaBKM.

in
FX

Min

in
Yzx

in in in
Yxv MXY Mizx

1 — BXOf, YNpyroii BCTaBKkW; 2 — BbIXOA YNPYIoW BCTaBKU

z

PucyHok 1 — CucTeMa KoopauHaT W HanpaBneHWst CKOpoCTeN U fUHaMUYECKUX CUM B YNIPYroii BCTaBke

Matpuubl MEXaHUYECKUX UMNEZAHCOB UMEIOT PasMepHOCTb 6x6 (UTO COOTBETCTBYET LUECTU CTENEHSAM
cB00OOAbI ABWXXEHWUIA BXOOAHOTO M BbIXOAHOrO donaHues). OnyCcTMB MOACTPOUHBbIE MHAEKCHI («in,inx»; «in,out»;
«out,in» unu «out,outy), MaTpuLy MeEXaHU4ECKMX UMNEAAHCOB MOXHO NPeACTaBUTL B BUAE
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[ om m m m m m
Zyx Zx,y Zx,z Zx,yz Zy 2x Zx,xy

Zix LYy Zi: Ly Ln Zyy

m _ Zx Zy Iz Znye Zin Ziy 3
Zyex Zipy 2z Zpyr Zpa Zyy
Zax Zmy Zme Zoyr Zoox Zixy

m m m m m m
| Dyx Zxyy Dyz Lxyyz Dyax Lxyy |

MpumMmedarue — MNoACTPOUHbIA UHAEKC B BUAE 0G03HAYEHNSI OAHOM U3 OCeil, HanpUMep «x», yKasbiBaeT Ha
NpAMONMHe#Hoe BO3AEHCTBUE UM ABWUXEHNE BAOMb 3TOW ocu. [lBe ocK B MOACTPOYMHOM MHAEKCe, HanpuUMep «xy» yka-
3bIBalOT Ha BO3AEACTBUE UNKN [BIKEHUE B COOTBETCTBYIOWEN NNOCKOCTYU, T. €. B J@HHOM Cly4yae, OTHOCWUTENBHO OCU Z
(cM. pucyHok 1).

Matpuua-cronbewl MexaHoaKyCTUYECKUX U MATPULLA-CTPOKA aKyCTOMEXAHWMYECKUX UMMNEAAHCOB UMEIOT
pPasMepHOCTb COOTBETCTBEHHO 6%1 n 1%6 (4TO COOTBETCTBYET LUECTU CTENEeHsAM CBOGOAbLI ABWKEHUA dnaHua
M OAHON CTeneHu cBOGOAbI ABWMKEHUS XMUAKOCTH). ONyCcTMB NOACTPOUHBLIN MHAEKC («in,iny»; «in,outy; «out,in»
unu «out,out»), 3T MaTpULbl MOXHO NpeACTaBUTL B BUAE

o
X
m-a

Zy

zp-=

=| @

-
zm-a

m-a
_ZXY J

Zm—a

e[z zgm ozem ZE™ zem z5m. ®)

Ona matpuy MeXaHW4ecknx, MexaHoaKyCTU4YEeCKUX N aKyCTOMEeXaHNYeCKMX UMMEeJaHCOB BbINOMHAETCA
COOTHOLUEHUE (BEPXHUIN MHAEKC ONYLLEH)

Zin,out = Zout,in’ ®)
a Ans aKkyCTU4eCKnx MMNeaaHcoB BbINOMHAKOTCA COOTHOLUEHUA
a = _7a a =_7a .
Zin,in Zout,out’ Zin,out zout,/n' (7)

C y4eToM 3TOro 13 196 YneHoOB NOSTHOW MaTpuULbl UMNEAaHCOB PopMYIbI (3) pasnuyaroTcs Mexay cobom
Tonbko 105 uneHos.

OneMeHTbl MaTpULbl UMMEAaHCOB ABMAOTCSA YaCTOTHbIMU XapaktepucTukamu. Kaxabli anemMeHT ma-
Tpuubl UMNEAAHCOB oNpeaenatoT No oTA€NbHOCTU BO BCEM AMana3oHe YaCcTOT NPUMEHEHNA METoa.

MpuMedaHune —[ns ynpoLieHUs 3anmcu opmMys B HACTOALLEM CTaHAapTe 3aBUCMMOCTb OT YacTOThl B IBHOM
BUZe He yKa3blBaeTCs.

5.2.2 PaspexeHHble MaTpuLlbl UMNegaHCcoB

B 60onbLUMHCTBE CNyyaeB ynpyrue BCTaBku B TpybonpoBogax npeacTaBnsitoT CO00W 0CECUMMETPUYHbIE
KOHCTPYKUMKM. [Nsi HUX MHOTME SNeMEeHTbl MaTpuLbl UMNEAaHCOB OKasblBAOTCS PaBHbIMW HYMO. Tak, Ans
YMPYroi BCTaBKWM, CUMMETPUYHOW OTHOCUTENBLHO OCU X, HEHYNEBbIMKU OKa3bIBAKOTCA NULLL 52 anemeHTa Ma-
TPULBI UMMEAAHCOB, U U3 HUX MO 3HAYEHUIO Pa3nNUYaloTCs TONMbKO 14 anemeHToB (CM. NpunoxeHue A). O6bly-
HO ynpyrue BCTaBKW MMEIOT OAMHAKOBblE hriaHLbl HA BXOAE M BbIXOA4E, Tak Kak COeauHAIOT Tpybonposoabl
paBHbIX ANAMETPOB.

Ana maTpul, MNeaaHcoB G 60bLUIMM YUCIIOM HYNEBBIX 3NIEMEHTOB YPABHEHUS CBSA3U MEXY CUIMOBbIMU
N KWNHEMAaTUYECKMMM NapaMeTpamm 3Ha4YUTENbHO YNpOoLLAKoTCA.

HyrneBble 9NeMeHTbl MaTpuLpbl UMNEAaHCOB OMPEAEnsoT Ha OCHOBE aHanu3a KOHCTPYKUMU Ynpyrux
BCTABOK, U B NPOLIECCEe UCNbITAHUIA 3HAYEHUS ITUX ANIEMEHTOB HE 3MEPSIIOT.
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MpumedaHune —ocKkonbKy peanbHele ynpyrue BCTaBku He obrnafaloT CTpOroi CUMMETPUEN, MOAYNK YacToT-
HbIX XapaKTEPUCTUK «HYMNEeBbIX» SNEMEHTOB MaTpuLbl UMNeAaHcoB ByayT XOTS U ManbIMKU, HO BCE Xe OTAINYHLIMU OT HYMsi.
OpHaKo NonbITKN OLEHNUTb «peanbHble» 3Ha4YEHUsI TakUX YacTOTHLIX XapaKTepucTUK 6yAyT conpoBOXAaTLCA Ype3MEPHO
BONbLUOKA HeonpeAeneHHOCTLI0 U3MEpPeHUI, U MOrPELIHOCTU TaKUX OLIEHOK MOTYT BbITb CyLliecTBeHHO 6onblue NOrpeLIHo-
CTell Npy1 anpuopHOM MPUNUCLIBAHWM 3TUM XapaKTepuCcTMKaM HYyNeBoro 3HadeHus.

5.3 OnpepeneHue 3neMeHTOB MaTpULbl UMNEAAHCOB

YacToTHbIE XapaKTEPUCTUKU, KOTOPbIE NPEACTABNAIOT COGOM 3NeMeHTbl MaTpuLibl MIMNEAAHCOB, onpeae-
NS0T B pe3ynbTaTe M3MEPEHUiA Ha UCTLITATENbHBLIX YCTAHOBKAX CUMOBLIX (BEKTOP AMHAMUYECKON CWIlbl, AAB-
NEHWE) N KNHEMATUYECKUX NapameTpoB (CKOPOCTb BUGPaLIMK, 06bEMHAsA CKOPOCTb XXWAKOCTH) NPU rapMOHU-
YECKOM BO36Y¥AEHUN (HA AUCKPETHBIX YaCTOTaX UMK C Ka4YaHWEM YacTOTbl) C MOCHEAYIOLUM ONpPeAENEHUEM
OTHOLLEHUIA KOMMJSIEKCHBIX aMNANTYZ STUX NAapaMETPOB.

Mpumep - MepexodHbili akycmuyveckull umnedanc Z5 .. onpedensemcs Npu epaHUYHbIX yCII08UsIX vin=9,
vout = 0, \Vin = 0 gpopmynoii Z2 ., = P/ VPUL, 2de pif u VUt — KomnneKcHbIe aMnAUMydbl COOMEEMCMeeHHO 36y-

£
Koeo2o daesieHUs U 06bLeMHOU cKkopocmu Ha Yacmome 6036yXdeHusl.

Opyrum BapuaHTom AABRSAETCS UCNONMb30BAHUE LLUMPOKOMOMOCHOMO BO30YXXAEHUA U BbIYUCNEHUE B3anUM-
HbIX CNEKTPOB CUTHANOB.

B 3aBMCUMOCTM OT KOHCTPYKLMM YNPYruxX BCTABOK AN BbIMOJNIHEHUA U3MEPEHUN SNEeMEHTOB MaTpuLibl
UMNEeSaHCOB NPUXOAUTCA UCNONb30BaTb PA3HbIE CXEMbI UCTLITATENbHLIX YCTAHOBOK, PA3NMYaloLLMXCA:

- cnocobamMu KpenneHusa ynpyrmx BCTaBoOK;

- cnocobamu BOCNPOM3BEAEHUA CUNOBOIO BO30YXXAEHUS YyNPYron BCTaBKu;

- MECTamu YCTaHOBKW AAT4YUKOB cun u Bubpauuu.

5.4 lnana3oH 4acToT NnpMMeHeHuA MeToaa

OrpaHu4yeHus, ykasaHHble B pasaene 1, onpeaensior Anana3oH 4actoT NPMMEHEHUss MET0AA, B KOTO-
POM 3HAYEHUs ANEMEHTOB MATpULbl UMNEAAHCOB MOTYT ObiTb U3MEPEHbI C 33aHHOW HeonpeaeneHHOCTbIO
(cMm. pasgen 9).

B 3aBMCMMOCTU OT reOMETPUYECKUX pasmMepoB NPOXOAHOIO CedeHus ynpyron BCTasku, Tpybonposoaa,
a TaKke XeCTKOCTEW Kopaa ynpyron BCTaBKM M CUCTEMbI TPybONpoBOAa rpaHUYHbIE AMANA30HblI YaCTOT U3-
MEepPEHUA OTAENbHbIX 3IEMEHTOB MaTpULbl UMNEAAHCOB UMEIOT Pa3Hble 3HAYEHUS, KOTOPbIE TPYAHO OLEHUTb
TeopeTudeckn gaxe B nepBoM npubnmkeHun. NosToMy nNonbL30BaTeNio HACTOALWEro CTaHaapTa cnegyer ca-
MOCTOATENbLHO NPOBECTM UCCNEA0BAHNUS ANA ONpeaeneHns guana3oHa 4actoT NPUMEHEHUs MeToaa Anst KOH-
KPETHOW MCMbITATENbHOW YCTAHOBKN U KOHKPETHLIX 0OBEKTOB UCMbITAHUA.

MpumeyvaHune — B Ka4yecTBe NPU3HAKOB BbIXOAa 3a Npefensl AnanaszoHa 4acToT NPUMEHEHNs] METOAA MOXHO
cuuTaTh:

- pe3koe nafeHue ypoBHS PYHKLMW KOrepeHTHOCTH;

- 3Ha4YMTENbHbIE N3BMEHEHUS Pe3yNETaToB U3MEPEHUI C U3SMEHEHUEM MOMOXEHUA AaTYMKOB cuibl U BuBpaumu (npu
HEeU3MEHHOM BUAe KPUBLIX B HU3KOYACTOTHOW obnacTtu);

- CUNbHYO U3PE3aHHOCTL NOMYYEHHON YacTOTHOW XapakTepUCTUKK (MOAYIA) U HaNW4Me B Hell NUKOB, nepexos Ye-
pe3 KoTopble He conpoBOXAaeTCa 3HaYnTenbHLIMK (Nopsaka 100°, B ngeane 180°) ckadkamu ha30BON XapaKTepUCTUKN,
XapakTepHbIMU AN obnacTell pe3oHaHCoB.

5.5 AMNnuTyabl BO36yXXaeHusA

UpeamepHo Oonbluve amMnnutyabl BO30yxaeHus Bubpauuu BXOAHOTO ¢hriaHua ynpyrov BCTaBKU UMM
XMOKOCTW B YNPYron BCTaBKe CnocOOHbI MPUBECTU K BbIXOAY 3@ NMPeAenbl AuanaszoHa NMMHERHOCTH (CM. orpa-
HU4YeHuAa meToaa B pasgene 1), a Takke K HapyLLUEHUIO rPaHUYHbIX YCIOBUI U3MEPEHUIA, ONPEAENEHHbIX B pas-
aenax 6, 7 n 8. C apyron CTOPOHbI, Ype3MepHO Marnble aMnnuTyabl BO3byXaeHUA NpUBEAYT K YMEHbLUEHUIO
OTHOLLEHWSA NOMe3HOro CUrHana K LyMy, Yto Takxe caenaet pesynbrarbl U3MEPEHUI HEL0CTOBEPHbIMU. Mo-
3TOMy BbIOOP aMmnnuTyabl BO3OYXXAEHMS CeayeT OCHOBLIBATb HA pacyeTe COOTBETCTBYIOLLMX COCTaBMALLMX
HeonpeaeneHHocTu (cM. pasgen 9).

MpuMeyaHue 1 —MHAMKATOPOM YpE3MepPHO Marol aMnIuTya bl BO3GYKAEHUS MOXKET CrYXWUTb HU3KOE 3HaYe-
HUe PYHKLMM KOrepeHTHOCTH, Hanpumep Huxe yposHs 0,85 unu gaxe 0,8 Bo BceM AnanasoHe 4acToT UcnbiTaHui. Huskoe
3HaYeHWe PYHKLMW KOrepeHTHOCTY 0GyCIIOBMEeHO Hanu4uMeM B CUrHanax noMUMO MomnesHol Takke NoGo4YHON cocTaBnsto-
LLMX. PekoMeHgyeTcs NPOBOAUTL aHanu3a NnoGoYHbLIX COCTaBMNSAIOLLMX B CUrHanax n3mepsieMblX BEMNUYUH 1 N0 BO3MOXHOCTY
MPUHSATb MEepbl K UX yCTpaHeHuto. Ecnu no6oyHas cocTaBnsAolas UMeeT WYMOBYH MPUPOAY U HEKOPPEnupoBaHHa unu
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cnabo koppenupoBaHHa € NOSIE3HLIM CUrHANoOM, To peKoMeHayeTCs NPOBOAUTL YCPeiHEHNE pesyNnbTaToB U3MEpPEHU nNo
HECKONbKUM peanusalyusamM curHanos.

MpuMeyaHmne 2—KoHTponb pyHKLUN KOrepeHTHOCTM Nomne3eH AN BbISABIEHUS YCIOBUIA, NMPU KOTOPbIX pe3ynb-
TaTbl UBMEPEHUIA CTAHOBATCA HEA,0CTOBEPHLIMU. B TO e BpeMsa BrM30CTb 3Ha4YeHUA PYHKLUN KOrepeHTHOCTU K eiuHnLe
ele He AIBNSIETCA rapaHTUel BbICOKOI TOUHOCTU U3MEPEHNA. TOYHOCTL 3MEPEHNIA XapaKTepusyeTcst UX HeornpeaeneHHo-
CTblo (CM. pasgen 9).

6 N3mepeHna MexaHuYeCKuX UMnenaHcoB

6.1 OOwume NonoxeHus

McnbiTaTenbHbie YCTAHOBKW, UCMIONb3YeMble AN U3MEPEHNA BXOAHBIX U NEPEXOAHBLIX MEXaHUYECKNX
WMMEAAHCOB, AOMKHBLI 06ecneunBaTh COBMIAEHNE 3aAaHHBIX YCROBUI PaGoTLI YNPYroi BCTaBKKU (CKOPOCTb
NOTOKA >XMAKOCTH, aBNEHNe, TEMNEepaTypa u Ap.) U FPaHUYHBLIX YCNOBUA, KOTAA NPSMOSIMHENHAA 1 Yrnosas
BUGPALMA BXOJHOMO W BLIXOAHOMO (PNAHLEB BO BCEX TOYKAX W BO BCEX HANPABMEHUSIX, COOTBETCTBYIOLNX
LIECTM CTeneHaM cB0BO/bI, PABHA HYMIO 38 UCKIIOYEHUEM TOUKM U HANPABNEHUS ABWKEHUS, ANS KOTOPbIX M3-
MepsIOT CKOPOCTbL BUBpaLmm .

_ Tpumep — Ipu usmepenuu Z7 ;.. . Q0MKHbI GkIMi @bINONHEHbI CRedyIouUe 2paHUYHbIe ycroeus:: vOUt = 0;
Vy' = VZ =Yy =Tzx =Yy = 0-

O6LUME NPUHLMMBI M3MEPEHUIA ANEMEHTOB MATPULIbl MEXAHUYECKUX MMNEAAHCOB ANA Pa3HbIX HaNpas-

NEHMIA CUMbl U CKOPOCTM BUOPALIMM NOSICHEHBI HUXKE HA NPUMepaXx.

6.2 NMpuMepbl YCTAaHOBOK ANA U3MEPEHNA MeXaHU4YeCKUX uMneaaHcoB

6.2.1 Mpumep ucnbITaTenbHOM YCTAHOBKN ANst u3mepenuin Zip . M Zif  ¢; . (i MOXET NPUHUMATD 3Ha-
YEHUa X, Y, Z, ¥Z, ZX U Xy) OCECUMMETPUYHON YNPYroi BCTaBku NpuBeaeH Ha pucyHke 2. Ha pucyHke 3
npuBeAeH NpUMep UCMbITATESIbHOW YCTAHOBKU ANsi U3MEPEHUSA TEX XKE SNIEMEHTOB MaTPULbl MEXaHUYECKNX
MMMNeaaHCOoB YNpyroi BCTaBku, He obrajaloLLein 0ceBoi CUMMETPUEN.

B ucnbiTaTtensHOM yCTaHOBKE HA PUCYHKE 2 CUIy B HanpaBneHUMU OCU YNPYron BCTaBKW Ha ee Bxoae
M3MEPSIOT AaTynkaMu cunbl 8, a Ha BbIXOAE BO BCEX HANPABNEHUAX ABMKEHUSA — C MOMOLLbIO CUMOBOM Nnat-
cdopmMbl 70. flaTunku BuGpauum Ha BXOAHOM U BLIXOAHOM (hbnaHuax U3MEpSIoT CKOPOCTb ABWKEHUS B Hanpas-
NEeHUn OCKU YyNpyrom BCTaBKU.

Ons BcTaBkuK, He obnagaioLwen oceBon cummeTpuen (pPUCyHok 3), npegnonaraeTcs NPOBOAUTL M3Mepe-
HUSI ANS ABYX HOMUHANbBHO MAEHTUYHBIX YNPYIMX BCTABOK, YCTAHOBNEHHbLIX HABCTpeYy Apyr Apyry. BxoaHble
donaHubl BCTaBOK COEAUHEHBI MeXAY COOO0W C NOMOLLbIO NPOMEXYTOUHOWM KOHCTPYKLMKU. [ins uaMepeHuii cun u
ckopocTel Bubpaunm Ha BXOGHOM U BbIXOAHOM (hflaHLax UCNONb3YIOT AaTYMKK CUNbl 2 U AaTYMKM BUOpauum 5.

6.2.2 Mpumep UCnbITATENbHOM YCTAHOBKW ANS USMEPEHUA Zf .- o N Zjf oyt y, (I MOXKET MpUHUMATEL
3HAYEHUs X, ¥, Z, ¥Z, ZX UNKU Xy) OCECUMMETPUYHON YNPYyro BCTABKU, COBEPLUAIOLLEN yrnoBble konebaHus,
npuBeAEeH Ha puUcyHke 4. U3 pucyHka BUAHO, YTO UCMBITAHUAM OAHOBPEMEHHO NOABEPraloT ABE HOMUHASBLHO
WAEHTUYHbIE YNpyrue BCTaBkKu. Yrnosylo BUGpaLMIO Ha BXOAE YNPYrMx BCTaBOK B NIOCKOCTU yZ BO36GyaaloT ¢
NMoMOLLbIO ABYX BUOpoBo3byauTenei. Ha BbixoaHble hnaHubl YCTAHABAMBAIOT 3arfyLUKU U KPEnsAT k onope 8
Yyepes YeTbIpe gaTumka curibl. C NOMOLLBIO AATYMKOB CUSTbI 5 U3MEPSAIOT MOMEHTbI CUAbI M@’z Ha BX0AE U BCe
LIeCTb COCTaBNSIOLUMX BEKTOPA AUHAMUYECKOW CUMbl HA BbIX0Ae yNpyron BCcTaBku. Jatunku Bubpauum 2 uc-
Nonb3yT AN U3MEPEeHUs YrnoBoi CKOPOCTH BuGpauuu 'y""z BXOAHOro onaHua u BCEX LWECTU COCTaBNSIOLLIMX
BEKTOpa CKOPOCTU BMOPaLMK BbIXOAHOTO hnaHua ynpyro BCTaBKM.

* MMneaaHc, COOTBETCTBYIOLLWIA FPaHUYHBIM YCMIOBUSIM, KOTa B CUCTEME OCTaBfieHa TONbKO ofjHa CTeneHb ¢Bo6o-
Abl, @ ABUXeHUEe OCTalbHbIX TOYEK B OCTaNIbHLIX HaNpPaBNEHUSIX 3aTOPMOXEHO, Ha3biBalOT UMNEAAHCOM XONOCTOro Xoaa.
B HacToslleM cTaHjapTe He3aBUCUMO OT BMAa MMNedaHca (MexaHUYecKuid, akyCTUYEeCKWid, MexaHoaKyCTUHeCKWiA unu
aKycToMexaHU4eCK1in) N3MepeHUto NOANEXUT UMMEAaHC XONOCTOro X0Aa.
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7— BN6GPOBO3GYAUTENDb; 2 — ynpyras BCTaBka; 3 — XecTkne 1 NOABMXHbIE ONOpbl; 4 — NOpLIeHb C PE3NUHOBLIMU YNOTHUTENbHBIMY
KOMbL @MW Ha BXOfe YNpPYyroi BCTaBkW; 5— MOpPLUEHb C PE3VHOBLIMU YN/IOTHUTENBbHBIMU KOMbLAMW Ha BbIXOAE YNPYroi BCTaBKW;
6 — cTakaH; 7 — cuctema nofgauv XuaKocTu; 8 — AaTumk cunbl; 9 — faTunkn Bubpauum; 10 — cunovsmeputenbHasa nnatdopma,
11 — xecTkuii doyHOaMeHT

PuricyHok 2 — MprMep ucnbITaTeNbHOM YCTAaHOBKU ANS1 UBMEPEHUI MEeXaHWYeCKNX UMNefaHCoB 0CECUMMETPUYHONM
yrpyroin BCTasky Npu BO36YXAeHUM konebaHwin BAOMNb OCY BCTaBKU

1— BMOPOBO36YAUTEND; 2 — AATHUUKN CUMbI; 3 — XECTKME CTSXKW; 4 — WCNbITyeMble ynpyrne BCTaBKW; 5 — faTumkn BuGpauum;
6 — dhyHAaMeHT; 7 — nopLlUeHb Ha BbIXO4e YNpyroi BCTaBKM; 8 — MOPLUIEHb HA BXOAEe YNpYrux BCTaBOK; 9 — YNJOTHUTE/bHbIE KOMbLa,;
10 — BbIXOAHON thnaHel,

PucyHok 3 — Mpumep UcMbITaTeNIbHOW YCTaHOBKU 4151 U3MEPEHUI MeXaHUYecKX MMMNeaaHCcoB Yr/oBOl YNpyroil BCTaBKu
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7 — BNUGPOBO36YANTENb; 2 — AaTunK BUGpaLmMy; 3- NPOMEXyTouHas KOHCTPYKUMS; 4-  WChbITyeMble yrpyrue BCTaBKu C XUAKOCTbIO;
5 — pgaTuunk cunbl; 6 — XXeCTKW (PyHAAMEHT; 7 — cucTeMa Mogaun XUAKOCTW; 8 — onopa; 9 — 3arnyLka

PrcyHok 4 — MNpumep ncnbiTaTesnbHON YCTaHOBKN AN U3MEPEeHUi MexaHUYecknux umMnefaHcoB OCeCMMETPUYHOM
yNpyroi BCTaBku Npu BO3OYXAeHWUM YrnoBoi Bubpauunm

Mpumep ncnbiTatenbHON YyCTAHOBKM A5 U3MEPEHUNS TEX Xe 3/IEMEHTOB MaTpulbl MeXaHU4yecknx umne-
[aHCcoB ynpyroil BcTaBku, He o6najatwleid oceBoil cMMMeTpUein, npueefeH Ha pucyHke 5. [laHHble u3mMepe-
HWUS TaKxe npeanonarawT pasmelleHne ABYyX HOMUHANbHO MAEHTUYHbIX YI/T0BbIX YIPYTMX BCTABOK HaBCTpeYy
ApYT ApYry Yyepe3 NPOMEXYTOUYHYH KOHCTpPyKUuMio. Cnocob BO3OYXAEHUSA YrnoBol BMGpauuu BXOAHbLIX dnaH-
LEB, KPEMNNEHUS BbIXOAHbIX (hN1aHLEB, YCTAHOBKM AATYMKOB CU/bl M BUGPaLUN N M3MepsieMble BENYMHbI — Te
Xe, UTO A1 UCNbITaTeNIbHOW YCTAHOBKU Ha pUCyHKe 4.

Ecnn KOHCTPYKLUSA ynpyroii BCTaBKM AonyckaeT npu BO3OYXAEHUW YrioBOW BUOBPaLMU OTHOCUTENLHO
OCU yNpyroii BCTaBkM BO3HWKHOBEHWE MPOAOJIbHbIX Y MONEPEYHbIX CUM peakuyMn 060/104KM YNpyroi BCTaBkU W
136bITOYHOTO 3BYKOBOrO AaBfEeHNS B XUAKOCTU, TO BbIXOAHbIE hnaHLbl AO/MKHbI OblTb COEAUHEHBI C XXECTKUM
yHAAMEHTOM TakxXe, Kak nokasaHo Ha pucyHke 3.

6.2.3 MpuMep UCMbITATENLHOA YCTAHOBKM ANA U3MepeHuit Z%jnyyl Z%outiy u Z%Nzz, Z™outjz (/ moxeT
NpUHUMaTb 3Ha4YeHus X, Y, Z, YZ, ZX WM Xy) OCECUMMETPUYHOI YyNpyroil BCTaBKW, coBepliakllein konebaHus
B Hanpas/eHUN, NONEPEYHOM ee OCu, MPMBEAEH Ha pucyHke 6. /I3 pucyHka BUAHO, YTO M3MEpEeHUs NpoBoAAT
ONA 0BYX HOMUHA/IbHO WAEHTUYHbLIX YNPYTrMX BCTABOK, YCTAHOB/IEHHbIX HABCTpeuy Apyr Apyry. MonepeuHblie
KonebaHns Ha BXOAe ynpyrux BCTaBOK B HanpaBneHUW y uam z Bo36yXAalT ¢ NOMOLWbio BM6poBO36YyAUTENS.
BbixofHble aHubl KPENSAT KXXECTKOMY Y MacCUBHOMY (hyHLAMEHTY Yepes XecTkue onopsl 8.

C nomolLLblo AAaTYMKOB CUMblI 2 M3MEPST cuibl Fut u Feut, aelicTByOLIME HA BXOAHble haHubl ynpy-
rmx BcTaBokK. C NOMOLLbI0 CUIOM3MEPUTENBHBLIX NNAT(OPM 5 WecTb COCTaBASALWMX BEKTOPA ANHAMUYECKOW
CWMbl Ha BbIXOA4E YMNPYyroil BCTaBku. [aTtumku BuGpauuu 9 ncnonb3yloT A8 M3MepeHuidi CKOpocTu BO36yxaa-
eMoil monepeyHoi Bubpauun vjfl, VI? BXogHbIX hiaHLEeB BCTABOK M BCEX COCTaBAAKLWMX BubGpaLum BbIXo4-
HbIX hnaHueB ynpyron BCcTaBku. Takas cxemMa yCTaHOBKM YMNpyrux BCTaBOK M0O3BO/SeT 06ecneynTb paBeHCTBO
HY/110 06BEMHbIX CKOPOCTEW XUAKOCTM Ha BXOAE W BbIXOAE YNPYrnx BCTABOK.

Mpumep ncnbiTaTeNIbHON YCTAHOBKU A1 N3MEPEHNA TEX XKe 3/IEMEHTOB MaTpullbl MeXaHUYeckux umne-
LAaHCOB ynpyroii BCTaBku, He o6najallein oceBoil CMMMeETpPUEN, NPUBEAEH HA pUCYHKe 7.
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1— BMOGPOBO36YAUTENb; 2 — AATYMK BUBPALMU; 3 — MPOMEXYTOUHast KOHCTPYKLUS; 4 — UCNbITyeMble ynpyrue BCTaBKY;
5 — faTunK cusibl; 6 — XecTkuii pyHAAMEHT; 7 — 3arnyLika

PucyHok 5 — lMpumep ncnbiTaTelbHON YCTaHOBKM ANS1 U3MEPEHNIA MEXaHUYECKUX MMMNEAaHCOB Yr/I0BOIN yNpyroi BCTaBKM
npy BO3GYXAEHWU YINOBOI BMbpaumm

1— BMOPOBO36YAMTENb; 2 — AAaTUMK CU/bl; 3 — MPOMEXYTOUHAs KOHCTPYKUuS; 4 — ynpyras BcTaBka; 5 — cunovsmepuTtenbHas nnat-
opma; 6 — hpyHOaMeEHT; 7 — cucteMa nojadv Xuakoctn; 8 — onopa; 9 — gatyuk Bubpauumm; 10 — 3arnywka

Pl/lcyHOK 6 — l‘lpvuwep ncnblTaTesibHOWM YCTaHOBKWU Ansa M3MepeHVIVI MeXaHUW4YeCKux mmnenaHcosB OCECVIMMeTpVILIHOVI
yNpyro BCTaBKX Mpy BO3OYXAEHUW MOnepeyHon Bnbpauum
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1— BM6POBO3GYAMTENb AN BO3OYXAEHUS NONEPEYHbIX NOCTYNaTesbHbIX KonebaHwii; 2 — BMOGPOBO3BYAMTENN AN BO3GYXAEHMUS Yrio-

BbIX KO/ilebaHuii; 3 — faTumk cuibl; 4 — NPOMEXYTOYHas KOHCTPYKUMSA C MPOXOAHbIM OTBEPCTUEM AN XUAKOCTU; 5 — ynpyrne BCTaBku;

6 — NPOMEXYTOYHAas KOHCTPYKUMS ANSi COeANHEHNA BbIXOAHbIX hnaHueB ¢ yHAAMEHTOM Yepes3 AaTuukn CUbl; 7 — [ATUYUKN CUMbI HA
BbIXOZie YNPYrMx BCTABOK; 8 — MopLieHb; 9 — ynnoTHUTE NbHbIE KonbLa; 10 — aatuvku Bubpayun

PucyHok 7 — Mpumep ucnbITaTe/lbHON YCTaHOBKN A5 U3MEPEeHU i MexaHW4ecknx UMneAaHcoB YrioBOW ynpyroii BcTaBku
npu BO36YXAeHMN NonepeyHoin Bubpauum

B faHHOM cnyyae ABe HOMUHANIbHO WAEHTUYHbIE Yrnpyrne BCTaBKM Takxke ycTaHaBNMBAaKT HaBCTpeuy
Apyr gpyry. MNMonepeyHyo BUGpaLUIo Ha BXoAe YNpyrux BCTaBOK B HaNpaBieHUn y uam z Bo3byxaakwT ¢ NOMO-
Wbl BUOPOBO36YANTENSA. BbiXxOAHblE (h/laHUbl KPEMAT K)XXECTKOMY U MacCMBHOMY (DyHAAMEHTY yepes XKecCT-
KMe NPOMEXYTOYHble KOHCTPYKUun 6. PasmelleHne gaTtyumMkoB CU/bl U BUGpaLuM U nsMepsemMmble BeINYUHbI —
Te Xe, YTo B Npumepe, nokasaHHOM Ha pPUCyHKe 6.

6.2.4 WcnbiTaTeNbHble YCTAHOBKW, NpefcTaB/iEHHble HA PUCYHKax 4, 5 1 7, UCNOMb3YIOT Takxe ANna us-
MepeHunit umnegaHcos Z A jn.zxzx, Z%out. j zx n Z%inxyxy, Z%out /xy, (/ MOXeT NpuHUMaTb 3Ha4yeHus X, Y, z, yz,

ZX UK Xy) YNpyrux BCTABOK NpY BO3AENCTBAM HA BXOAEe MOMEHTOB CWU OTHOCUTENIbHO OCeli KoopAauHaT z ny.

7 |/|3Mep6HI/IFI aKyCTNn4eCKnx mmnegaHcoB

B cooTBeTCTBUM C ONpefesieHNneM Npu U3MEepeHUU akyCcTUYeCKMX MMMefaHCOoB ynpyrux BCTaBOK BXO.4-
Hble W BbIXOAHble (b/laHLbl AOMKHbI ObiTb 3aKpensieHbl TakMm o06pa3om, 4Tobbl ckOpocTM ux BubBpauum (BO
BCEX HanpaBneHUsx) 6blIM paBHbl HyMo. O6LWME NPUHLNMBI U3MEPEHUI aKyCTUUYECKUX MMMeAaHCOB MOsiCHe-
Hbl Ha nNpumepax (pUCYHOK 8).

BXOAHON 1 nepexoAHblii akycTUYeckme nmnegaHcbl UCMNbITYEMOWN YNPYroin BCTaBKM pacCyMTbiBAKT C UC-
nosib30BaHNeM pe3ynbTaToB M3MEPEHWNIT 3BYKOBbIX AaBNEHUI BO BXOLHOWN N BbIXOAHOW N3MEPUTENbHBIX Kame-
pax 1n CKOpOCTU KonebaHWii NOPLUHSA Ha BXOAe YNpyrow BCTaBku. Mpu 3TOM criefyeT yunTbiBaTh:

- U3BMEHEHNEe amMnAuTyabl U asbl NpY PacnpocTpaHeHUU BOJIHbI Ha yyacTKe OT MOPLUHA A0 BXOAHOrO
CeYeHNs UCMbITyeMoli ynpyroit BCTaBKu;

- UHEPLUMNOHHbIE CONPOTUB/IEHNSI yyacTka BXOAHON Kamepbl OT rmapodoHa [0 BXOAHOTO CeYeHus uc-
NbITYeMOW ynpyroil BCTaBKU W yyacTka BbIXOAHOW Kamepbl OT rMapodioHa A0 BbIXOAHOIO CEYeHWs ynpyrow
BCTaBKMU;

- KOHEYHOCTb XEeCTKOCTM CcTon6a XUAKOCTU B BbIXOAHOW N3MEPUTENbHON Kamepe.
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1— BM6POBO36YANTEND; 2 — AaTuMK BUOPaUMKM; 3 — NOpLUEHb; 4 -  nepesHsisi U3MePUTENbHAA Kamepa; 5 — rvapodioH;
6 — ynpyras BCTaBka; 7 — 3afHsA U3MepuTesibHas Kamepa; 8 — XecTkuil qyHAaMeHT;
9_  y3en XecTkoro coefyHeHust dnaHLes ¢ yHAAMEHTOM

PucyHok 8 — lMpumep UcnbiTaTeNlbHOW YCTaHOBKW N5 U3MEPEHWI akyCTUYECKUX UMMNefaHcoB

8 MN3mepeHnsa mexaHOoaKyCTUYEeCKUX U aKyCToOMeXaHN4YeCcKux nMmnegaHcoB

MpvMep McnbITaTeNbHON YCTAHOBKM, Ha KOTOPOM MOTYT OblTb BbINOMHEHbI U3MEPEHUS BCEX 3/1IEMEHTOB
MaTpuLbl MMNeAaHCcoB yNpyrnx BCTaBOK NpUBEAEH Ha pUCYHKe 9. YHuBepcanbHOCTb 3TOW yCTaHOBKM obecne-
4ynBaeTcs NpuMeHeHMeM BMGPOBO3OyAUTENEl Nbe303NekTpuyeckoro Tuna. Yetoipe BM6poBO36YyaUTENA Yepes
LATUYMKN CUMbl XKECTKO CBSA3bIBAOT dh/iaHel, ynpyron BCTaBKM C XXECTKMM (hyHAAMEHTOM (C TeopeTuyecku bec-
KOHEYHbIM BXOAHbIM MMMNEAAaHCOM), a LUeHTpanbHblli BUOPOBO3OYyAMTENb Yepe3 AaTuUMK CUMbl )XECTKO CBA3bI-
BaeT ¢ PyHAAMEHTOM MNoplUeHb. Takas cxema pacnosiokeHus Bu6poBo3byauTeneil No3BoAseT OCyWwecTBASATh
Nno OTAE/bHOCTU BO36YXAEHWEe KakK aKyCTUUYECKUX, TaKk U MexaHU4YecKnx KonebaHuin. MNpyu 3TOM Nbe3031eKTpu-
yeckue BMOGpPOBO3OYAMTENIN MO3BOMAKT 06ecneunBaTh BbIMOSIHEHWE TPAHWUYHbIX YC/TOBUIA:

- oTCyTCTBME BMOpauuy BXOAHOrO piaHua npu Bo36YXAEHUU akyCTUYECKUX KoNnebaHuii B XUAKOCTK;

- PaBEHCTBO HY/0 06bEMHOW CKOPOCTU XUAKOCTW Ha BXOAE YNpYroi BCTaBku npu BO36OYxAeHWn Bubpa-
U1y BXOAHOro chnaHua.

Ha wncnbiTaTenbHol yCTaHOBKe, nokasaHHol Ha PUCYHKe 9, BbINMO/THAKT U3MeEPEHNA MexaHOaKyCcTuye-
CKMX MMMeJaHCOB YyNpyrux BCTaBOK kak o6nagalouimx, Tak u He obnagawwmx ocesoii cummetpueli. pu BbI-
NOSTHEHUN W3MEpPEHMUIi MexaHoaKyCTUYEeCKUX MMMNeAaHCOB ynpaBnsoWmnii curHan nogarT TONbKO Ha BMOpPO-
B0306yauTeNb, COEAUHEHHbI ¢ noplwHeM. OcTanbHble BUOPOBO36YAUTENN B 3TOM C/yyae C/yXaT TO/IbKO AN
CO34aHNs XecTKoro coeguHeHus dnaHua ynpyroin BcTaBkum ¢ pyHAameHToM. C nomMoubio AaTYyMKOB BUGpa-
LUyn 2 M3MepstloT CKOPOCTb BUOBpaLumM NOpPLLHSA.
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[pu BbINOMHEHUUN M3MEPEHMI BXOAHLIX MMNEAAHCOB Z,’,’,’,,,a, (i MOXXET NPUHUMATb 3HAYEHUA X, ¥, Z, ¥Z, ZX

UINK Xy) TPEXKOMIMOHEHTHbIE AaTUYMKU CUI1, YCTAHOBIIEHHbIE MeXay BXOAHbIM (hriaHLeM W Nbe303NeKTPUIECKM-
MU BUOPOBO3DYAUTENSIMU, MO3BONSIOT UIMEPSTHL CUIMbl, AGACTBYIOLME HA (DYHAMEHT Yepe3 BXOAHOH (na-
Hel, F”' npu BO3BYXAEeHUN 06BLEMHOII ckopocTh VN ,qBM)KymMMCﬂ nopwHeM. [Insi 0CeCMMMETPUYHBIX YNPYruxX
BCTaBOK OTNUYHBLIMU OT HYNA ABASIOTCA TONBKO ANeMeHTbl Zj; ,,,ax

Mpu BLINOMTHEHUM U3MEPEHUI NEPEXOAHBLIX MEXAHOAKYCTUYECKMX UMMEAHCOB Z,-’,’,’;,Zt’,- TPEXKOMMOHEHT-
Hbl€ AaTunku cun 771, yCTaHOBMEHHbIE MEXAY BbIXOAHbIM (hnaHuem v PyHAAMEHTOM, NO3BONAIOT U3MEPATL
Cunbl, AENCTBYIOLLIME HA (pyHAAMEHT Yepes BbIXOAHOW (hnaHey F,-"“’. MomMeHTbI cun M3MepsIioT C NOMOLLLIO
nap AaTynKkoB Cunbl. [lnNs 0CECMMMETPUYHBIX YNPYrMX BCTABOK OTAIMMHBIMU OT HYNS SIBASIIOTCA TOSNbKO SfeMEH-

m-a
Tbl Zin,oul‘,x .

Ha ucnbiTatensHOW yCTaHOBKE, NOKA3aHHOW Ha PUCYHKE 9, MOXKHO BbINOSHATbL UBMEPEHUA aKyCTOMe-
XaHUYeCKux UMNegaHcoB NPU BO3AENCTBUM HA BXOAHON (priaHeL, CUMOM, HanpaBrieHHOW BAOSb OCU BCTaBKU
(koraa Bo3OyaaeTcst TONbKO oceBas Bubpauus cdnaHua Vf(”), a TaKke Npu BO3aenCTBUM Ha BXOAHON (bnaHey,
MOMEHTOB CHJ1 OTHOCUTENLHO OCEN Z U y (KOrAa BO3BYIIAIOTCA TONLKO YIMOBbLIE COCTaBnsoWuMe BuGpaLmmu
¢hnaHua y i") [Npu BbINONIHEHUM U3MEPEHUI aKyCTOMEXAaHMYECKMX MMNEAAHCOB YNPaBNAIOWMN CUrHan
nogator Ha nbeaoaneKprqecKMe BUOpOBO3OYyaAUTENMN, CoeanHEHHbIEe C dnaHueM. MNbe30dneKkTPUIECcKuin Bu-
OpoB030yaAUTENDb, COEANHEHHDBIN C NOPLUHEM, CIY)XUT AN CO3[4aHUS XKECTKOr0 COEAUHEHUS NOPLUHA C (PyH-
AAMEHTOM A11s1 BbINOMTHEHUS TPAHNYHOTO YCIIOBUSI PABEHCTBA HYMIO 0ObEMHON CKOPOCTHU XMUAKOCTU Ha BXOAE
BCTaBku. C NOMOLLbIO YETLIPEX ATYUKOB BUOpaLmmn 13, OPUEHTUPOBAHHBIX BAOMb OCK YNPYron BCTaBKK, U3-
MEpSIOT COCTaBMAOLME CKOPOCTU BUOpaLmn q)naHu,a

YmoBble ckopoCTH BUGpaLmm (hniaHua yyj u Y7 u3MepsIoT C NoMoLLBIO Nap AaTuKOB BuGpaumm.

Mpy BLINOAHEHNUN N3MEPEHUI BXOAHBIX aKyCTomexaHquCKux umnenancos Zgn (i MOXET npuHuMarb
3HAYEHWA X, Y, Z, yZ, ZX UMK Xy) 3ByKOBOE AaBneHne p! namepsiior ¢ NoMOLLBIO MAPOGOHA, YCTAHOBMEHHOIO BO
BXOJJ,HOVI kamepe. ina 0CECUMMETPUYHBIX YNPYTUX BCTABOK OTSIMYHLIMU OT HYNS ABAAIOTCA TONBKO 3MEMEHTbI
Zln—m Xt

Mpu BBINONHEHWUM N3MEPEHUI NEPEXOAHDBIX aKyCTOMEXaHUYECKUX UMNEAAHCOB Zﬁ,y‘omut',' 3BYKOBOE JaBJie-
Hue p°Ut 3MepSIIoT C NOMOLLBIO rMAPOOHA, YCTAHOBNEHHOTO B BLIXOAHON Kamepe. [nsi 0CECUMMETPUUHBIX

YMPYrMX BCTABOK OTMUYHbIMU OT HYNSA ABASAIOTCA TOMbKO 3MEMEHTbI Z,,, out x -

B cnyyae ynpyrux BCTaBOK, He obnagaowmx 0ceBoit CUMMETPUEN, NpU BO3AENCTBUM HA BXOAHON (hna-
HeL, NonepeYHbIX CUN B UCNLITATENbHbIX YCTAHOBKAX, Peann3oBaHHbIX N0 cxeMam, NpUBeAEeHHbIM Ha PUCYH-
Ke 7, HaBCTpe4y Apyr Apyry pasmeLlatoT gse unu 6onee HOMUMHaNbLHO MAEHTUYHBbIE YNPYre BCTaBKN C BXOA-
HbIMWN U BbIXOAHbLIMW KaMepaMn Ana n3mepeHna 3syKoBoro AaBneHus.

Ona usMepeHnsl akyCToMexaHMYecKMX UMNESaHCOB YNpYrux BCTABOK, He o06naaaowmx 0CeBOW CUM-
METpUEN, Npu BO3AENCTBUM HA BXOAHOM ¢hNaHel MOMEHTA CUIl OTHOCUTENbLHO OCW YNPYroW BCTaBKW, B UC-
NbITaTeNMbHbIX YCTAHOBKAX, peanu30oBaHHbIX MO CXemMaMm, NPUBEAEHHLIM HA PUCYHKaX 6 U 7, HaBCTpedy Apyr
Apyry pasMeLLatoT ABe HOMUHANBHO AEHTUYHbIE TMOKME BCTABKM C BXOAHBLIMU U BbIXOAHLIMU KaMepamu Ans
U3MEpPEHUS 3BYKOBOTO JaBMEHUS.

Ha pucyHke 10 aaH npuMep UCMbITAaTENbHON YCTAHOBKM AN U3MEPEHUN NEePEeXOAHBbIX aKyCTOMEexXaHu-
YECKMX UMNeaaHCOB YNpPYrnx BCTaBOK NPpU BO3AEWCTBUM MOMEHTA CUI OTHOCUTENLHO OCU BCTaBKU, U CUN, Ha-
npaBneHHbIX BAOMb 0CeN Z 1 y. MNpn namepeHnn BXOAHbIX aKyCTOMEXaHUYECKUX UMNEAAHCOB YNPYrux BCTaBoK
npu BO3AEWCTBUM MOMEHTA CUI OTHOCUTENBHO OCW BCTaBKW, U CUI B HanpaBfieHUn OCel Z U y Ha 3TON uc-
NbITaTENbHOW YCTAHOBKE MOHTUPYIOT AONONHUTENBHO M3MEpUTESNbHbIE KaMepbl 3BYKOBOTO AaBNEeHUA MeXAy
NPOMEXYTOYHbIM donaHLemM 7 u BXOAHbIMU (bnaHLamMmn ynpyron BCTaBKu.
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1 — nbe3oanekTpuyecknuii BU6PO BO3OYANTENb; 2 — AaTuuk Bubpauun; 3 — faTtyuk CUIbl B UMMNEAAHCHON ronoBke; 4 — MoplleHb Ha

BXOf€E YyCTaHOBKMW; 5 — Kopnyc BXOAHOIN kamepbl; 6 — ynpyrve konbua; 7 — ynpyras BCTaBka; 8 — KOpMyc BbIXOAHONM kamepbl; 9 — npo-

MEXYTOUHbIN thnaHel,; 10— MnopLUeHb Ha BbIXOAe YCTaHOBKW; 11— Aatynk cunbl; 12 — ycTpONCTBO ANA BbiNycka BO3Ayxa; 13— aaTumkm
BMGpaLum; p3l, pr2 — ruapod)oHbl BO BXOAHOW W BbIXOAHONW kamepax

PucyHok 9 — lMpumep UchbITaTeNbHOM YCTAHOBKM 4151 U3MEPEHUIA aKyCTUYECKNX, MEXAHUYECKMX, aKyCTOMEXaHUYECKUX U
MexaHoaKyCTUUEeCKMX MMNedaHCoB YNpyrux BCTaBOK
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1 — NpOMeXyTouHbIi hnaHel; 2 — BXoAHble draHLbl TMBKoN BcTaBky; 3, 6 — JaTuukn Bubpauun; 4, 7 — gatyuku cunel; 5 — Bubpo-

B03GYyANTENb NonepeyHol BuGpaLuun; 8 — BUGpoBo3GyANTENN ANA BO3GYXAEHUA NONepeYHbIX U YIMoBbIX koneGaHui; 9 — ucnblTyemble

ynpyrve BctaBku, 10 — nameputensHas kamepa; 77 — noplueHb; 12 — NPOoMeXyTOYHAA KOHCTPYKUMS; 713 — yNnoTHUTENbHbIe KonbLa;
14 — paTuuk cunel; 15 — rnapodoH BEIXOZHON N3MEPUTENBHOW Kamepbl

PVIC}/HOK 10 — I'Ipmmep nenbiTaTenbHoM YCTaHOBKU AnA I/I3MepeHVII7I MeXaHUYeCKMX U NnepexoaHblX akyCTOMEeXaHU4YeCKNX
mMnenaHcoB npu BO3JENCTBUU nonepeYHbIX Cuin 1 MOMEHTOB

9 HeonpegeneHHOCTb U3MEPEHUN

9.1 O6uwMe nNonoxeHus

HeonpeneneHHOCTb U3MEPEHUI NEMEHTOB MaTpULbl UMNEAAHCOB B 3HAYUTENbHON CTEMEHW 3aBUCUT
OT BMAA UCNbITATENBHOW YCTAHOBKM, YCIOBUIA MUCNbITAHWIA, NpoUeaypbl 00paboTkn pe3ynsratoB U3MEPEHUN,
YTO He NO3BONSIET NPUBECTM €AUHbIN METOA ee pacyeTa. [Monb3oBaTenb HACTOALEro CTaHAapTa A0MKEH Camo-
CTOAITENbLHO BLINOMHUTL AaHHLIN pacyeT, pykoBoacTeyack FTOCT P 54500.3 u TOCT P 54500.3.1 1 ucnonb3ys
pekoMeHaauuM HacTOSALLEro pa3aena B OTHOLUEHUM YYeTa CyLECTBEHHbIX UCTOYHUKOB HEONPEAENEeHHOCTH.

HeobxoanMO MMETL B BUAY, YTO MOMNYYUTb AOCTATOYHO HU3KWE 3HAYEHUS HEOMPEENEHHOCTN n3Mepe-
HWUIA MOXHO TOMbKO MPU CTPOrOM KOHTPOSE MHOFOYMCIIEHHbIX BAMSAOLLNX PAKTOPOB, YTO BO3MOXHO MPU BbICO-
KOM KBanudukaumm cneumuanucToB, NpoBOAALLMUX UCNbITaHUA. [pu COONoaEeHUN yKa3aHHbIX TPEOOBAHMIE MOX-
HO OXMAaTh, YTO PACLUMPEHHAA OTHOCUTENbHASA HEONPeAEneHHOCTb UBMEPEHUI NPU KO MPULMEHTe oxBarTa,
paBHOM ABYM, AN 60MNbLUMHCTBA UCTbITATENbHLIX YCTAHOBOK HE npeBbIcUT 30 %.

9.2 PakTopbl, BAUAKOLWME HA HEONPEAESIEHHOCTb U3MEPEHUN

9.2.1 OnpegeneHue naMepseMon BerIMUYMHbI

3nemeHTbl MaTpuubl UMNEAAHCOB SIBMSIOTCA YAaCTOTHBIMU XapaKTEPUCTUKaMU, T. €. HEMpepbiBHbIMU
YHKUMUAMU HaCTOThI, B TO BPEMS KaK U3MEPEHUS BbIMOMHAKT B KOHEYHOM YUCIe TOYEK STOW XapakTepucTuku.
Moatomy pesynbrat usMmepeHuii 6yaet 3aBUCETb OT LUMPUHBI NONOCHI YACTOT, COOTBETCTBYIOLLIEN KaXQ0M TOUKE.

OnpeaeneHne n3aMmepaemMon BENWUMHLI BKIIOYAET B CEOS TaloKe onpeaeneHme HopManbHbIX YCIOBUIA pa-
6OTbI YyNpYyrow BCTaBKK, K KOTOPbIM AOMMKHbI ObITb NPUBEAEHBI PE3YNbTaThl U3MepeHuii. HopmarnbHble ycnosus
U3MepPEeHUn 3agaeT U3roToBUTenb.

YT0o0bl OUEHUTL MOMPAaBKU, BHOCUMbIE YCIOBUSIMU OKPYXXKAlOLLEN CPeabl, PEKOMEHAYETCA MPOBOAUTH
M3MEPEHUS NPU Pa3sHbIX COMETAHMAX YCNOBUIA OKPY>KaIOLLEN cpeAbl (TeMnepaTypbl BO34yXa, OTHOCUTENbHON
BNAXXHOCTW, aTMOCEPHOro AaBeHns) U KCNyaTauMoOHHbIX napameTpoB (TeMnepaTypbl YNpyrow BCTaBKM,
TeMneparypbl XXMAKOCTU, AaBMNEHUS B TMAPOCMCTEME) B ANANa30He UX U3MEHEHUSI.

9.2.2 UHcTpyMeHTanbHasa HeonpeaereHHoCTb

9.2.2.1 O6Lme nonoXxeHus

MHCTpymeHTanbHas HeonpeaeneHHoCTb ABNSAETCS COCTaBMAOLIENH HEonpeaeneHHOCTU NobbIX n3Me-
peHuin n 0BycrnoBreHa HeuaeanbHOCTLIO U3MEPUTENBHOW CUCTEMBbI U UCMbITATENbLHOrO 06opyaoBaHuA. UH-
CTPYMEHTanbHas HeONPeAeneHHOCTb 3aBMCUT OT METoAA UCMbITaHMA (BO30Y)KaEHME B Y3KOW WIIM LUMPOKOW
nonoce 4acror) u cnocobos 06paboTku curHana. B umcno akTopoB, onpeaensitomx MHCTPYMEHTAaNbHYIO
HeonpeaeneHHOCTb, BXOASAT:
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- HeonpeaeneHHOCTb KanMOpPOBKK AaTYMKOB BUBpaLum, 4aT4UKOB CUIlbl, TMAPOCOHOB M U3MEPUTENBHOMN
Lenu B LENOM;

- MecTa pacrosiOKEHUA 4aTYMKOB BUOpaLun, 4aTYUKOB CUMbl U TMAPOOHOB;

- BNMSHUE YCTaAHOBINEHHbLIX U3MEPUTENbHLIX NpeobpasoBateneii Ha U3NYeckne NPoLEecChl B yrpyroi
BCTaBKE W UCNbLITATENLHOWM YCTaHOBKE;

- HEMAEHTUYHOCTb U3MEPUTENbHbIX KAHAMNOB;

- HemaeansHOCTb BOCMPOM3BeaeHns Tpebyemoro Bo3byXaeHUs ucneiTatensHbIM 060pya0BaHMEM.

Hwxe npuBoasTCS peKOMeHaaummn no n3mepeHnsM hu3n4ecknx BENUYMH, Ha OCHOBE KOTOPbIX paccyu-
TbIBAIOT 3HAYEHUS ANEMEHTOB MATpULbl UMNEAAHCOB, U CpeacTBaM ux o6paboTku. 3TU pekoMeHaauuu, ¢
OJHOW CTOPOHbI, OCHOBAHbI HA COBPEMEHHOM YPOBHE Pa3BUTUSA M3MEPUTENbHBIX TEXHOMOMUIA U, B TO Xe Bpe-
MS, COrnacoBaHbl C YPOBHEM APYIUX, HE UHCTPYMEHTAaNbHLIX UCTOYHUKOB HEONPEAENEHHOCTU, YTO NO3BONSIET
nsbexarb He0OO0CHOBAHHO BLICOKUX TPeOOBAHUI K CPEeACTBAM U3MEPEHUN.

9.2.2.2 UamepeHus Bubpaumm

B kauyecTBe gaTumkoB BUOpALMM UCNONB3YIOT akCenepoMeTpbl C NOCNEAYIOLUM MHTETPUPOBAHNEM Bbl-
XOAHOr0o CMrHana Ansa noslydYeHus curHana ckopocTu. [luHaMu4eckuit AuanasoH akcenepomerpa 3aBUCuT OT
AnanasoHa yckopeHuin Bubpaumm B yCrnoBuAX NPUMEHEHUS YNPYroi BCTaBku. AMNNUTYAHO-4ACTOTHAA Xxapak-
TepucTuka akcenepomMeTpa (BMecTe ¢ NpeayCunuTenem U yCTpoucTBOM MHTETPUPOBAHUA CUTHANAa) AOMKHA
ObITb NOCTOSAHHOI B gnanasoHe yactor ot 2 'y ao 5 kly B npeaenax aonycka +0,5 ab.

Pesynbrathl u3amepeHuii Bubpauum B COOTBETCTBMU C HACTOALLMM CTaHAAPTOM YyBCTBUTENbHLI K ¢haso-
BbIM UCK@XXEHMAM cUrHanoB. MNMoaTtomy HeoGxoaumMo y6eanTbea, YTO Pa3oBbIe UCKAXKEHUSA, BHOCUMbIE AaT4YM-
KOM BMOpaLnKu, MUHUMASbHBDI.

9.2.2.3 NamepeHus cunbl

[OuHaMunyecknit AnanasoH AaTuMka Cunbl 3aBUCUT OT AWaNa3oHa 3HAYEHUI BbIHYXXAAIOLMX CUN B YCNO-
BMSIX NPUMEHEHUS YNPYroi BCTaBKnM. AMNANTYAHO-YACTOTHAA XapakTepucTuka AaTynka Cunbl AOMKHA ObITb
NOCTOSAHHOMN B Anana3soHe 4actot ot 2 'y ao 5 klMy B npeaenax aonycka +0,5 ab.

Pesynbrartbl u3mepeHuit Curbl B COOTBETCTBUM C HACTOSALLMM CTaHAapTOM YyBCTBUTENbHbI K (pa3oBbIM
UCKaXKeHUAM curHanos. MNoatomy Heobxoaumo y6eauTbes, 4To hpasoBbie UCKAXKEHUS, BHOCUMbIE JATYUKOM
CuUIbl, MUHUMATbHbI.

9.2.2.4 N'amepeHus 3ByKOBOTO AABMEHUA B XXUAKOCTU

M3mepeHuns 3BYKOBOro AaBMEHWUS B XXMAKOCTU BbIMOMHSAOT ¢ NOMOLWBLIO rnapOd)OHOB. AMMAUTYAHO-4a-
CTOTHasa xapakTepucTuka rmgpodoHa AomkHa OblTb NOCTOSAHHOW B AuanasoHe 4actor ot 2 'y go 5 kllu B
npeaenax gonycka +0,5 ab.

Pe3synbraTbl 13MEpPEHWUIn 3BYKOBOTO aBMNeHNsi B COOTBETCTBMU C HACTOALLMM CTaHAapTOM YyBCTBUTESb-
Hbl K (Da30BbIM UCKaXXeHUAM CuUrHanoB. [1oaToMy HeobxoanmMo ybeauTbes, YTO (ha30Bble UCKAKEHUS, BHOCK-
Mbl€ rMapPoPOHOM, MUHUMASBHBbI.

9.2.2.5 N3amepeHuss 00bEMHOI CKOPOCTU XKMAKOCTU

Kak npaBuno, 06 beMHYI0 CKOPOCTb XUAKOCTU U3MEPSIIOT HE HEMOCPEACTBEHHO, a Yepe3 N3MEepPEHUst CKO-
pocTei BUOpaLmm NOPLUHA U PyHAaMEHTA NPY N3BECTHON NNOLLAAMN NOPLUHA, HEONPEAENEHHOCTE U3MEPEHUS
KOTOPOI CYMTAIOT NpeHedpexxnmo manow. TpeGosaHus k gatumkam Bubpauum yctaHoBneHbl B 9.2.2.2. Bmecte
C T€M, NOCKONbKY Ha pe3ynkrarbl U3MepPeHMin 06 LEMHON CKOPOCTU XUAKOCTU OKa3bIBaKOT BNusHWe DonblLuee
4ncno hakTopoB, TOHHOCTL TAKUX U3MEPEHUI BYAET HUXKE TOYHOCTU M3MEpPEHuin Bubpauumu.

9.2.2.6 Bo3byxaaemas subpauus

BubpoBo3byauTens aomkeH o6ecneuntb 0OAHOHaNpaBneHHoe ABUXeHne B guanasoHe ot 10 go 1000 My,
KoathdhuUMeHT HennHeRHbIX CKaXeHWn AomkeH ObiTb He 6onee 3 %. MNonepeyHas u yrnosas Bubpauun He
OOMKHbI NpeBbIwaTtb 5 % Bubpaumm B HanpaBneHuy BO30YXaEHUS.

9.2.2.7 MHOrokaHanbHblii aHanu3arop

MHorokaHaneHbIli aHanM3aTop AosmkeH obecneynBarb O4HOBPEMEHHYIO 06paboTKy CMIOBBLIX U KUHEMa-
TUYECKMX NapamMeTpoB, T. €. UMETb HE MEHee ABYX kKaHamnoB. uanasoH 4acTtoT usMmepenuini — ot 0 go 20 klu.
HenaeHTUYHOCTL KaHanos He JormkHa npesbiwatb 0,1° no dasosomy casury u £1 % no amnnuTyge.

9.2.3 [ipyrue nCTOMHUKU HeonpeaeneHHoCTU

B 4MCno UCTOYHUKOB HEOMPEAENEHHOCTU, HE OTHOCALLUMXCA K MHCTPYMEHTanNbLHOW HeonpeaeneHHOCTH,
HO BHOCALLMX CPABHUTENbLHBIA U Aaxke 6OnbLUMIA BKNAA B CYMMapPHYIO HEONPEAENEHHOCTb, OTHOCSTCS:

- OTKMOHEHNE OT HOPMAarbHbIX YCNIOBUI PaboThl BCTABKY;

- cny4variHble hakTopbl (BKIMOYas POHOBbLIN LUYM), USMEHSAIOLUMECSH OT U3MEPEHUSA K UBMEPEHMNIO U Xapak-
TEPU3YIOLLME NOBTOPAEMOCTb YCIOBUIN U3MEPEHUN,

- HEOMPEAENEeHHOCTb, NPUCYLLIAS METOAY UCTbITAHWIA (PA3HOCTb YAaCTOTHbIX XapakTepPUCTUK ABYX HOMK-
HanbHO UAEHTUYHBIX YNPYrMX BCTABOK, KOHEYHOCTb PasMEpPOB U3MEPUTENbHLIX KAMep);

17



FOCT P 65177—2012

- HeONpeaeneHHOCTb, CBA3aHHAas C YCTaHOBKOM UCTLITYEMbIX 00bEKTOB (TOYHOCTbIO X NO3ULMOHMPOBA-
HUS B UCMbITATENbLHOW YCTAHOBKE);

- HeoNpeaeneHHOCTb, CBA3aHHAsA C UCMbITATENbHOW YCTAaHOBKOW (KOHEYHOW >KECTKOCTbIO MCMbITaTeNb-
HOW YCTAHOBKM B Pa3HbIX HaNpaBneHusX ABWKEHUA B 0ONACTU KOHTAKTa C UCMBITYEMbIM OOBbEKTOM, OTKIOHE-
HUSA TPAEKTOPUI ABWXKEHUSA INEMEHTOB MCNbITATENbHOW YCTAHOBKM OT MAearnbHbIX, ABUKEHWE HOMWHANbHO
HEMNOABMXHbIX YaCTEWN UCMLITATENbHOW YCTAHOBKMN);

- HEONpeaeneHHOCTb, CBA3aHHas C OTKMOHEHWEM U3MePSEMOl YaCTOTHON XapaKkTEPUCTUKU OT MUHEN-
HOCTH.

HekoTopble pekoMeHgauuu Mo OueHKe HeOonpeaeneHHOCTEN [AaHHbIX BWAOB MOXHO HaWTu B
FOCT P NCO 10846-2.
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MpunoxeHue A
(cnpaBouHoe)

MonHasa MaTpuua MMNegaHCOB OCECUMMETPUYHON YNPYTroil BCTABKU

[Ans 0cecMMMETPUYHOI YNpYroi BCTaBKy GOMBLUMHCTBO 3MeMEHTOB MaTpuLibl UMMNeaaHcoB obpalliaeTcs B HyMb, U B
oblLem cryyae Takas Marpula UMeeT BUg
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Bubnuorpadusa

[1] Monkos B.A., Monkos C.B. Kone6aHusi MexaHU3mMoB U1 KOHCTpyKUuMid. — CIM6, «CyaapeliHsy», 2009. — 490 c.
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