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MeHTOB. HacTb 2. lMpsamon MeToa onpeaeneHUsl AMHaMU4eCKON XXeCTKOCTU YNPYyrux onop ANd noctynartensHon
BMGpauun» (ISO 10846-2:2008 «Acoustics and vibration — Laboratory measurement of vibro-acoustic transfer
properties of resilient elements — Part 2: Direct method for determination of the dynamic stiffness of resilient
supports for translatory motion». HanmeHoBaHue HacTosLero ctaHgapTa U3MeHeHO OTHOCUTENbHO HaUMEHO-
BaHWs yKasaHHOro MexayHapoaHoro ctaHgapta Ans npuseaeHus B cootseTctaue ¢ FTOCT P 1.5 (nyHkT 3.5).

Mpu npUMeHeHNW HacToALLIero cTaHaapTa pekoMeHAyeTCsl UICNOMNb30BaTb BMECTO CChIMOYHbIX MeXayHa-
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Hbl Hacmosiuweao cmaHB@apma coomeememayroiyee yeedomneHue 6ydem onybrnuKoeaHo 8 exeMecsIYHo u3oa-
8aeMOM UHGbopMayUOHHOM yKkasamene «HayuoHanbHelie cmaHdapmel». Coomeemcemasyiowjast UHchopmauyusi,
yeedomrieHue U mekcmel pasmeujaromesi makxe e UHghopMmayuoHHol cucmeme obwie20 ronb308aHusi — Ha
ochuyuansHoM calime ®edeparnibHO20 azeHmMemea o MexHU4YecKoMy pe2ynuposaHuUio U Memposioauu e cemu
UHmMepHem
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BBepneHne

MaccuBHbIE BUBGPOU3ONATOPLI Pa3NUYHBIX KOHCTPYKLIMA MTPUMEHSIIOT ANS CHUKEHWUS YPOBHS nNepeadaBae-
Mol Bubpauuun. Mpumepamn MOryT CAyXWUTb onopbl aBTOMOBUINBHBLIX ABUraTenen, ynpyrue onopbl 3aaHuin,
YCTPOWCTBA KpenseHus n ynpyrue My Tbl B coe JUHEHUAX BasioB CYA0BbIX MaLUWH, BUGPOU3ONATOPLI, yCTaHaB-
nuBaeMble B npeaMeTax ObITOBOA TEXHUKM.

HacToswuumi ctaHgapT ycTaHaBnuBaeT NpsiMOiA MeToA, onpeaeneHunsi nepexoaHon AMHaMUYeCcKom XKecT-
KOCTW NIUHENHBIX ynpyrux ornop. OH MoXeT BblTb NPUMEHEH U A1 ONOp C HEMUHENHON 3aBUCUMOCTbIO OCadKu
Onopbl OT CTaTUYECKOWN Harpy3sku Npu YCrioBUW, YTO NpU AAaHHON CTaTUYECKON Harpyske noseaeHne onopbl B
OVHaMUYEeCKOM pexxumMe NUHenHo. HacToswuiA cTaHaapT OTHOCUTCS K Cepum cTaHAapToB Ha MeToAbl nabopa-
TOPHbIX U3MEPEHUI BUBPOaKyCTUHECKUX CBOMCTB YNPYrUX 35IEMEHTOB, KOTOPBIA BK/IIOYAET TaKKe OCHOBOMOra-
ralowuin cTaHgapT Ha obue NpuHUMNBEl U3MEPEHUA, a Takke CTaH4apThl HA KOCBEHHBIN MeToa U MeTofl
BXOAQHOW YacTOTHOW XapakTepucTukn. PykoBoacTBo no BbIGOPY COOTBETCTBYIOWErO MeToAa YCTaHOBIEHO B
FOCT P UCO 10846-1.

[ns Bcex MeToao0B NoapasymeBaeTca, 4To nabopaTopHble UCMbITaHUA NPOBOAAT NpU NpeaBapuUTeribHOM
HarpyxeHun o6bekTa UcnblTaHU NOCTOAHHOM (CTaTUYECKO) Harpy3KoMu.

MN3mepeHna B COOTBETCTBUM C HACTOALUM CTaHAAPTOM MOTYT 6bITb UCNONb30BaHbI ANA YNPYIUX orop,
NPUMEHSIEMBIX ANA FraleHUst HU3KOYaCcTOTHOW BUBpaLMm U NpeAoTBpaLLeHUs pacnpocTpaHeHus BubpaLmn no
N30MMPYeMOI KOHCTPYKLMW B HU3KOYACTOTHOM 061acTy 3ByKOBOIO AManasoHa YacToT.
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HALUMWOHANBbHBIN CTAHOAPT POCCUNCKOW PELEPALUNN

Bunbpauus

N3MEPEHNA BUBPOAKYCTUYECKMX MEPEOATOYHbLIX XAPAKTEPUCTUK
YMPYTUX 3/IEMEHTOB KOHCTPYKLWI B NABOPATOPHbLIX YC/IOBUAX

YacTtb 2

MpsmMoii meTog onpeAeneHns ANHaAMUYeCKO XXeCTKOCTM YNpyrux onop
4N nocTtynaTtesibHOW BUbpauum

Vibration. Laboratory measurement of vibro-acoustic transfer properties of resilient elements. Part 2. Direct method for
determination of the dynamic stiffness of resilient supports for translatory motion

[Jata BBegeHns — 2011—12—01

1 O6nacTb NpMeHeHus

HacTtoawuii ctaHgapT ycTaHaBIMBaeT MeTO/ OnpeAeneHns nepexoHoi AMHaMnYeckol XXecTKoCTH A1
noctynartenibHoi B1bpaummn ynpyrux onop nog 3afaHHon ctatmyeckoi Harpy3koil. [laHHbI MeToA, HasblBae-
MbIli NPAMBIM METOL0M, OCHOBaH Ha U3MEPEHNN BUOPaLM Ha BXOAHOI CTOPOHE yNpyroii onopbl 1 3aTopMadkn-
BalLlell cuibl Ha ero BbIXOAHONM CTOpoHe. MeTof MpUMEHUM K YnNpyrum onopam c napannesibHbIMu
hnaHLeBbLIMU MOBEPXHOCTAMM (PUCYHOK 1).

MpumeyaHne 1— EcmdnaHLeBbIE MOBEPXHOCTM YNPYroi Onopb! HenapasyiesibHbl, TO CrieayeT UCrnosb30-
BaTb A0MNO/HUATEbHbIE NPOK/AAKM, KOTOpble BYAyT pacCMaTpPUBaTLCS Kak YacTb MCTbITYEMOrO 06beKTa.

MpumeuyaHune 2— CTpeskaMy NokasaHO HaNpaB/eHVe NPUIOKEHNS Harpy3Ku.

PuicyHok 1 — Mpyvepb! ynpyrvix ornop ¢ napasiiesibHbIMU ¢fiaHLEBbLIMU NOBEPXHOCTAMM

M3paHne odumumanibHoe
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HacTtoawuin ctaHgapT pacnpocTpaHaeTcs Ha ynpyrMe onopbl, KOTopble NpeaHasHaveHbl Ana ocnab-
neHus:

- BMBpaLn B HKHER YacTy AnanasoHa 3ByKOBbIX 4acToT (0bbluHo oT 20 go 500 I'y), nepepaasaemoit oT
NCTOYHWMKA Ha KOHCTPYKLIMIO, B pe3yrbTaTe Yero KOHCTPYKLMA MOXKET 13fydaTs 3BYK B BO3AYLLIHYIO, BOAHYIO UK
Apyryto cpeay;

- HM3KOYaCTOTHOM BUBpauum (06bibHO B AnanasoHe oT 1 go 80 L), koTopast MoXeT, Hanpumep, okasbl-
BaTb HeBGnaronpuaTHoe BO3AeNCTBMe Ha Nodeil Unu, Npyu 3HaYUTENbHON MOLLHOCTM BUBpaLuK, Bbi3biBaTb
noBpexaeHNe KOHCTPYKLIMIA.

MpumedaHue 1 — MNpUMEHUMOCTb METOAA K YMPYIMM OMOPaM Kak O4eHb MarbiX, TaK M o4eHb 60nbwmnx pasve-
POB MOXET ObITb OrpaHVyeHa pasmMepamu NCnbITaTeNbHON YCTaHOBKM.

MpumedvyaHune 2— MeTog NPUMEHNUM TaKKke ON5 UCMbITAHUIA pacnpedeneHHbIX onop B (hopme nNNactuH unm
nnuT. BO3MOXHOCTB UCMONB30BaHUs! AaHHOTO MeToAa Arsi U3MEePEHUA XapaKkTepUCTK KOHKPETHON OMOPbI CITOXHON (hOpMbl
onpegenseT nonb3oBarens craHgapra.

HacTosawmunin cTaHaapT pacnpocTpaHsieTcst Ha BUbpauuio B HanpaBneHnax, NeprneHanKynspHom (Hop-
ManbHas cocTaBnaoLLas) nnapannensHom (nonepeyHas coctasnsowas) Kk pnaHuesom NoBEPXHOCTU OMOpPLI.

YcTaHOBMEHHbIN B HACTOALLEM CTaHAapTe MeTo NPUMEHUM B AnanasoHe YacToT oT 1, 4o YacToThl fy;,
KoTopasi 00bIMHO 3aBUCUT OT 0COBEHHOCTEN UCTIbITATENbHON YCTAHOBKM.

MpumedaHune 3— Bcrneacteme 6onNbLIOrO pasHoobpasmns UCNbITATENBHBIX YCTAHOBOK U UCTIBITYEMbIX YNPYIHUX
onop pasbpoc aHadeHui f;, MoxeT BbITb BENMK. HacToAwmM CTaHAAPTOM He NPeaycMOoTPeHa NPOBEpKa NPUrofHOCTH -
NbiTaTeNbHOWM YCTAHOBKM ANt PMKCUPOBaHHOTO AnanasoHa 4acToT UCTIbITaHi. BMeCcTo aToro npoBepsioT AOCTOBEPHOCTL
MoNyYeHHbIX pe3ynsTaToB M3MepeHnin cornacHo 6.1—6.4.

PesynbTaThl, NoyYeHHble C MOMOLLbIO JaHHOTO MeToAa, MOryT BbiTb UCNOMb30BaHbI:

- N3roToBUTENAMK (MOCTaBLLMKaMK) YNIPYrMx onop Afs ykasaHusa UX AMHaMUYECKNX XapakTepucTuk B
CONPOBOANTENLHOM AOKYMEHTaLNN;

- B npoLecce paspaboTkv NpogyKuuu;

- B cMCTEMaXx yrnpaBrieHns Ka4ecTBOM NpoAyKLWK;

- 018 BUGpaLMOHHbBIX pacHeTOB KOHCTPYKLIMIA.

2 HopmaTuBHbIe CCbIFIKN

B HacTosiem cTaHaapTe UCMoNb30oBaHbl HOPMaTUBHBIE CChINKK Ha criegylolme cTaHaapThl:

NCO 266 Axyctuka. lMpeanouTuTenbHble paabl YacToT ANA akycTudeckux usmepeHun (1ISO 266,
Acoustics — Preferred frequencies)

NCO 2041 Bubpauus, yaap 1 KOHTPONb TexHUYeckoro coctoaHua. Cnosapb (ISO 2041, Mechanical
vibration, shock and condition monitoring — Vocabulary)

NCO 5348 Bubpaums u yaap. MexaHnudeckoe kpenneHue akcenepometpos (ISO 5348, Mechanical
vibration and shock — Mechanical mounting of accelerometers)

NCO 10846-1 Bubpauusa u akycTuka. JlabopaTopHble nsmepeHusi BUGpoaKkycTU4eckux nepeaaToqHbiX
CBOWCTB ynpyrux anemeHtoB. Yactb 1. O6wue npuHuMnbl n pykosoacteo (ISO 10846-1, Acoustics and
vibration — Laboratory measurement of vibro-acoustic transfer properties of resilient elements — Part 1:
Principles and guidelines)

MCO16063-21 MeToabl KanubpoBkn AaTYMKOB BUGpaLMn nyaapa. Yacts 21. BubpaumoHHas kanmbpos-
Ka cpaBHeHUEM c aTanoHHbIM npeobpasosaTenem (ISO 16063-21, Methods for the calibration of vibration and
shock transducers — Part 21: Vibration calibration by comparison to a reference transducer)

PykoBoactso MCO/M3K 98-3 HeonpeaeneHHOCTb naMepeHuii. Hactb 3. PykoBoACTBO MO BbIpaXXeHUto
HeonpegeneHHocTu usmepenuii [ISO/IEC Guide 98-3, Uncertainty of measurement — Part 3: Guide to the
expression of uncertainty in measurement (GUM 1995)]

3 TepMuHbI M onpeaeneHus

B HacTosiwem ctaHaapTe npuMeHeHbl TepMuHebl no MCO 2041, a Takke crnegyome TePMUHBI C COOT-
BETCTBYIOLLWMMMU onpeaeneHUsIMu:

3.1 Bubpousonsarop (vibration isolator, resilientelement): YctpolicTeo, npeaHaszHauyeHHoe Ans ocnab-
neHws nepeaasaemoi BU6paLIMmn B HEKOTOPOM AnanasoHe 4acToT.

1 p umeyaHnn e —JanHoe onpeaenexve nameHeHo no cpasHexnio ¢ UCO 2041 (cnosapHas crates 2.120).
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3.2 ynpyrasa onopa (resilient support): Bubpousonsitop, HasHayeHue KOTOPOro — rnogaepxusatb
YacTb MalUWHBI, 34aHWUS U KOHCTPYKLIM ApYroro Tuna.

3.3 ucnbityeMbIl 06beKT (test element): Ynpyras onopa, nogsepratwoLlascs UCNbITaHUAM, BMECTe C
naHuamMu n, Npu HeobBXoAMMOCTH, BCNOMOraTeNbHbIMU MPUCTOcCoBeHnamu.

3.4 3aropmaxusatowan cuna (blockingforce) Fp: Cuna, NpynoxeHHas K BbIXOAHOW CTOPOHE UCNbITYe-
mMoro o6bekTa u obecneunBatoLas ee HeMnOABUKHOCTb.

3.5 nepexogHan') guHaMMyeckan XecTKOCTb (NepexogHas xkecTkocTb) (dynamic transfer stiffness)
k, 4: HacToTHO-3aBUCHMOE OTHOLLEHUE KOMMIIEKCHON 3aTopMaxwuBsatoweid cunel F, , K koMnnekcHoMy nepe-
MeLLeHUIO U, Ha BXOAHO CTopoHe BUGpousonsaTopa, k, 4 = F, /u,.

NMpumedvaHune 1—TlogcTpoyHblie UHOEKCHI «1» U «2» 0603HA4AIOT BXOAHYIO N BbIXOAHYIO CTOPOHBLI BUBPOUN30-
NSATOpa COOTBETCTBEHHO.

Mpumeyvanune 2—3Ha4eHue k, , MOXET 3aBUCETb OT NPEABAPUTENLHOrO CTaTUHECKOrO HarpyxeHnsi BuGpo-
n3onsATopa, ero TemnepaTypbl U ApYrmx yCroBui.

Mpumeuyanue 3 — Hanusknxyacrorax k, , 3aBUCMT B OCHOBHOM OT YNpYI1x n AMCCHNATUBHLIX cun B BUGpon-
sonatope u k, , = k, ,. Ha BbICOKMX YacToTax, kora Herb3as npeHedpeyub BNMsaHNeM cun nhepumn, k, , =k, ,.

3.6 koadhduuneHT notepr BuGpouzonsaTopa (koacdhduuneHT notepwb) (loss factor of resilient
element) n: OTHOWeHNE MHUMOI U AEACTBUTENbHOW YacTen K, 4 (T. e. TaHreHc pasosoro yrnak,, ,) B Avanaso-

He HW3KNX YacTOT, Ha KOTOPbIX BTIMSAAHWNE NHEPLIMOHHBIX CUN B BUBPOU3ONATOPE HE3HAYUTENBHO.

3.7 nepexoAHaa ecTKOCTb, ycpegHeHHaa no 4acrtorte (frequency-averaged dynamic transfer
stiffness) k,,: YacToTHo-3aBUCUMOE cpeaHee 3HauYeHWe NepexoaHON AMHAMWUYECKON KeCTKOCTM B nonoce
yacToT Af.

Mpumevanune—Cm. 8.2

3.8 ToueuHoe coeguHeHue (point contact): O6nacTb KOHTaKTa, KOTopas coBepluaeT konebaHns Kak
NOBEPXHOCTb aBCOMOTHO XeCTKOro Tena.

3.9 HopmanbHas cocTaBnAKLan nocTynatenbHoro AsuxeHua (normal translation): MocTtynatens-
Hasa BuBpaLuwus, AeACTBYOLWas NepneHankynsipHo K donaHueBon NOBEpXHOCTU BUBpousonsaTopa.

3.10 nonepeyHas cocTaBnsALWas NocTynarenbHOro ABWXeHUA (transverse translation): MocTyna-
TenbHas BUbpaums, AeicTeyoLas nepneHanKynapHo K HopMmaribHON CocTaBAsowWwen NocTynaTenbHoro Asn-
XKeHuns.

3.11 nuHemnHocTs (linearity): CBONCTBO NoBeAeHUs1 BUOPOU3ONATOPA B ANHAMUYECKOM pexume, npu
KOTOPOM BbINOMHAETCS NPUHLMN CYNeprnosuLmm.

MpumevaHue 1—TlpuHunn cynepnosnumm MoxXeT 6biTb CHOPMYIMPOBaH crieayoLwmm obpa3om: ecnm B AByX
OTAeNbHbIX SKCNepUMEeHTax BXOAHOMY BO3AENCTBMIO X,(f) ByaeT cooTBETCTBOBATL OTKIMK Ha BbIXOAE ¥, (f), @ BXogHOMY BO3-
OeNCTBUIO X, (f) — OTKIUK y,(f), TO CUMTaIOT, YTO MPUHUUI CYNeprno3vuumn BLIMOMHEH, €CNTM BXOAHOMY BO3OEWCTBUIO
a.x,(f) + Px,(f) GyaeT cooTBeTCTBOBATL OTKMMK auy4(f) + By,(f). laHHOe ycnoBre A0IKHO BEINOMHATLCS Ans MobbiX a., B, x,(f)
U X,(f), rae oo U p — NPOU3BOIBHbIE KOHCTAHTbI.

MpumMmeyaHue2—Tlpsavas NpoBepKa BbINOMHEHUSI MPUHLMNA CYNepno3numMn ManonpurogHa ¢ npakTU4eckom
TOYKM 3pEHUsI, MOSTOMY KOHTPOSTb JIMHENHOCTU OBbIMHO OCYLLECTBIISAIOT, MPOBOASA M3MEPEHNS NepexoaHON XECTKOCTM B He-
KOTOPOM Anana3cHe BXoAHbIX Bo3aencTeuin. Ecnv npu 3agaHHoM NpegBapuTenbHOM CTaTUYeCKOM HarpyXeHun Bubpounso-
nATOpa N3MepeHHOe 3HaYeHne OMHAMMNYECKON XECTKOCTU HE 3aBUCUT OT aMNIUTYAbl BXOAHOTO BO3BYXAEHWS, TO CUCTEMY
MOXHO paccMarpyBaTh Kak nuHerHyto. Mo cyTu, ata npoueaypa sIBIsSieTCs KOHTPONeM nponopLMOHanbHOCTY Mexay BO3-
Oy>XOEHUEM M OTKITUKOM (CM. 7.7).

3.12 npsiMon MeToga (direct method): MeToga, B KOTOPOM U3MeEpPeHUo NoanexaTt nepeMeLleHne, cko-
POCTb UMK YCKOPEHWNe Ha BXOAHOW CTOPOHE BUOpOoN3onaTopa 1 cuna (3atopMmaxmnsatowas) Ha ero BeIXo4Ho
CcTOpoHe.

3.13 KocBeHHbIN MeToA (indirect method): MeToa, B KOTOPOM M3MEpPEHUo MOANEXNUT NepeaaToyHas
hyHKUMS BUBPOU3ONATOPA MO NepemMeLLeHNIo, CKOPOCTU NN YCKOPEHWIO NPU HarpyxeHny ero BbIXOAHOM CTo-
POHBI U3BECTHON MaCCOM.

MprmeyaHne—B oblwem cnyyae KOCBEHHbIN MeToA AONYCKaeT Harpy>XeHre He TOMbKO Maccom, HO 1 Niobbim
APYrYM U3BECTHBIM UMMNEAAHCOM.

1 - .
) B oTevecTBeHHOM Hay4HO-TEXHUYECKON nuteparType npn onncaHnm YaCToTHbIX XapakTepncTtnk 06BbEKTOB BMECTO
CcrnoBa «nepexoaHasa» 4acTo NCNOoNb3yOT CNOBO «NepegaTtovHas».
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3.14 meToaBXOAHOM YacTOTHOM XapakTepucTuku (driving pointmethod): MeToa, npukoTopom name-
peHuto noanexar ofHa U3 YaCTOTHO-3aBUCUMBIX BEMIMYMH, ONMUCLIBAOLWMX ABWKEHWE (MepemellieHne, CKo-
POCTb UK YCKOPEHUE), a Takke YacTOTHO-3aBUCUMan CUNa Ha BXOAHOW CTOpPOoHe BUBpousonsaTopa, koraa ero
BbIXOAHas CTOPOHA 3aTOPMOXeEHa.

3.15 ypoBeHb cunsl (force level) L: Benuunna, Bbipaxxaemas B aeunbenax (4b) v onpeaensemas no
copmyne

—1010F
LF—10Ig§,

rae F2 — cpenHuii KBaapaT cunbl B 3a1aHHOM NOSoce 4acToT;
F, — oropHoe 3HaueHue curbl, pasHoe 10-8 H.
3.16 ypoBeHb yckopeHus (acceleration level) L,: Benuuuna, Beipaxaemas B geunbenax (ab) v onpe-
Aensiemas no copmyne

2
L,=101g2,
o

rae a2 — cpefiHA KBaapaT yCKOpeHUsl B 3a1aHHOI Norioce 4acToT;
a, — OMopHOe 3HayeHWe yckopeHusl, paBHoe 1076 m/c2.
3.17 ypoBeHb nepexopgHon xectkocTH (level of dynamictransfer stiffness) Lkz,1 : Benuuuna, Belpaxa-

emasi B geunbenax (ob) v onpegenaemas no copmyne

- ko4l
L, =101g 755,

rae |k, 4 |2 — cpenHwuin KBapgpaT NepexoaHo AMHAMUYECKO XecTKoCTU (cM. 3.5) B 3aA4aHHON Nornoce 4acToT;
k, — onopHoe 3HaveHue ecTkocTu, pasHoe 1H - m~1.
3.18 ypoBeHb NnepexofHON XeCTKOCTU, ycpeAHeHHOW no uYactote (level of frequency band
averaged dynamic transfer stiffness) Lkav: BenunuuHa, Beipaxkaemas B geunbenax (ab) u onpeaensemas no

dopmyne
2
Ly, =101g"2,
rae k,, — nepexoaHasi XXecTKoCTb, ycpeAHeHHasa No YactoTe (CM. 3.7);
k, — OropHoe 3HauyeHue xecTkocTu, pasHoe 1TH - M.

3.19 Bubpauus, nepegaBaemasi no6ouHbiM nyteM (flanking transmission): Cunbl u yckopeHus Ha
BbIXOAHOW CTOPOHe BUBpounsonsaTopa, Bbi3BaHHbIe BUBpaLMoHHLIM Bo3byXaeHWeM Ha ero BXOAHON CTOPOHe,
HO NepefaHHble He Yepes BUOpon3onsATop, a APYruM nyTeMm.

3.20 BepxHsA rpaHuua AuanasoHa 4YacToT NpUMeHeHUA MeToAa (BepXHAA rpaHuua guanasoHa
vyactoT) f,: YacTtoTa, 3aBucaLlan oT NpUMEHEHHOro MeToa onpeaeneHna YacToTHOW XapakTepucTuku, B
npepenax 4o KOTOpoi NonyyeHHble 3HaUeHUS K, 4 MOXHO CHATATb JOCTOBEPHBLIMMU.

MpumevaHnne —Cm.6.1—6.4.

4 TeopeTuuyeckue OCHOBLI MeTOoAA

MpuHUMNBI NpsAMOro MeToda onpefeneHusl OUHAMUYecKo nepexoQHOW KeCTKOCTU onucaHbl B
MCO 10846-1. OTnuunTENLHON O0CODEHHOCTLIO AAaHHOTO MeToda ABNAETCA U3MEpPeHUe 3aTopMaXxueatoLuen
CU1Ibl, AEACTBYIOLLEN CO CTOPOHbI hyHAAaMeHTa UcTbITaTenbHON ycTaHoBKW. HazHaueHue cbyHaameHTa cocTo-
UT B HeobxoamMmom ocrabneHn Bubpaumm Ha BbIXOQHON CTOPOHE UCTIbITYeMOro 06bekTa No CpaBHEHUIO C BUO-
paumei Ha ero BXoAHOW CTOPOHe.

RF:] OTGHeCTBe1HH0VI TEXHUYECKOW NuTepaType 4acTo NPUMEHAIOT APYrMe ONOPHbIE 3HAYEHUA CUSbl U KECTKOCTU:
20-10°HuU8KH ™ COOTBETCTBEHHO, NO3TOMY MPU PacCMOTPEHUN AAHHBIX O AUHAMWYECKON XXECTKOCTU, NPeACTaBNeH-
HbIX B BUZie OTHOCUTENbHBIX, 8 He aBCOMNIOTHLIX BENWYMH, BCErAa HEO6X0ANMO YUNTLIBaTb, KaKMe ONOpHbIE 3HaYeHUs Bbinn
NCMNonNb30BaHbI.

4
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5 Tpe6oBaHuA K U3MepUTEeNbHOMY U UCTIbITaTeribHOMY 060pyA0BaHuUIO

5.1 HopmanbHana COCTaBNAIOWANA NOCTYNATENILHOTO ABWKEHMUS

5.1.1 O6wwue nonoxeHunn

Ha pucyHke 2 npuBegeHa cxema BO3MOXHOIO KOHCTPYKTMBHOIO peLLEHUsI YCTaHOBKW ANsi UCMbITAHWN
ynpyrux onop npu nocrynarenHowu subpauum B HanpasneHum, COOTBETCTBYIOLEM OGLIMHOMY NPUNOXEHUIO
Harpy3ku. UcnbiTyembie 06beKTbl 3aKpennsioT Ha yCTaHOBKe Cnoco60M, COOTBETCTBYIOLUM YCITOBUSIM UX 3KC-
nnyarauuu.

MpumeuyaHun e — Cxema, npuBeASHHAA HA PUCYHKE 2, HE UCHEPNbIBAET BCE BO3MOXHBIE KOHCTPYKTUBHBLIE UC-
nonHeHus1 ucnbiTaTefibHbiX YCTAHOBOK U He UCKITIOHAET UHbI€ KOHCTPYKTUBHbIE peLUeHUA.

Ins peanu3auuv meToga, yCTaHOBIIEHHOIO B HACTOSILLEM CTaHAapTe, UCTIbITaTenbHas yCTaHOBKa A01-
JKHa BKIo4aTh B cebd anemMeHTbl, onucaHHble B 5.1.2—5.1.7.

9 10

\

- 2
ol 41 -
11 3
31-\ ~ B \4
T35
Fy ay
N ] \6 b) BxopgHas noBepxHOCTb ((pparMeHT)
47
 — 6
— 8
[ 13 11
14
82 8
F T
a) O6wwmit Bug ¢) BoixogHan noBepxHOCTb ((pparMeHT)

1 — BuGpoB0O36yauTenb; 2 — TpaBepca; 3 — Tonkarenb; 4 — BCNoMorarenbHbie BUGpoU3onaTopsl; § — nnura pacnpeaenexus
BbIHYXAAIOLEl CUMbl; 6 — UCTIbITYEMbIA 0GBEKT; 7 — cUCTEMa U3MEPEHNS CUnbl F, U YCKOPEHUs a,; 8 — XeCTKUI chyHNAMEHT,;
9 — craTuyeckas Harpyska; 10 — auHamuueckoe Bo3byxaeHue; 17 — nnuta pacnpeaeneHus CUnbl Ha BLIXOAHOW CTOPOHE;
12 — akcenepoMeTp (MsMepeHue a,); 13 — akcenepoMeTp (MsMepeHme a,); 14 — patuukn cnnbl (F, = F3 +F3)

PVIcyHOK 2— J'IaﬁopaTopHaﬂ ucnbiTatesibHad yCTaHOBKa Ans onpeaeneHusa nepexo,quﬁ [AVNHAMUYECKOM XXECTKOCTH
ana HOpMaﬂbHOﬁ COCTaBnNAIOLWWEN nocrynarenbHoOro ABmxeHua

5.1.2 dynpameHT

UcnbiTaTenbHasa ycTaHOBKa AOSMKHA ONMPaTbCsl HA MAcCUBHDBIN JKECTKUWA (PYHAAMEHT, UCTONb3yEeMbii
CUCTEMON namepeHus cunbl [cM. 5.1.4 n pucyHok 2 c)]

5.1.3 YcTpoMCcTBO NpeaBapUTeNbHOIO CTaTUYMECKOro Harpy)xeHus

Mocne ycTaHOBKN UCTIbITYEMbI 06 bEKT IOMKEH UCTILITLIBATL BO3AENCTBUE NPEACTAaBUTENLHON M 3a/1aH-
HO CTaTU4ECKOW Harpy3ku, KOTOPYIO MOXKHO CO3AaTh, HaNpUMep, OOHWUM U3 CReAYIoLLIUX CNoco6oB:

a) ucnonb3oBaHvem BUGpoBo3GyanTEeNns rmapaBnMYecKoro Tuna, KOTopbiin cnocobeH coanasaTb NOMU-
MO IMHAMUYECKOMN TaloKe CTAaTUHECKYIO HAarpy3Ky Ha UCMbITYeMbI 06beKT. Bu6poso3byauTenb BMecTe ¢ Uchbi-
TyeMblM OGbEKTOM yCTAHABNMBAIOT BHYTPU PAMHOW KOHCTPYKLIMK;
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b) mcnonbzoBaHWEM paMHOA KOHCTPYKLMM TONBKO ANS CO3AAHUS CTaTUYECKON Harpysku [CM. pUcyHOK
2 a)]. Batom cnyvae Heo6xo4MMo yCTaHOBUTL AOMONHUTENbHBIE BUDPOU3ONATOPBI C BXOAHOW CTOPOHbI UCbI-
Tyemoro obbekTa A1l ero passsAskv ¢ paMHON KOHCTPYKLIMEN;

C) Mcnonb3oBaHNEM ANS CO3AaHUA CTaTUYECKOW Harpy3ku CUnbl TSHXKECTU Harpyxarwen Macchbl, KOTo-
pyto NOMeLLaloT Ha BepxHeM dnaHue UcnbiTyemoro obbekTa.

5.1.4 Cucrema uamepeHuUsi cunbl

Cuctema nsmepeHus CUrbl Ha BbIXOOHOW CTOPOHE UCTILITYeMOro obbekTa BkoyaeT B cebsa oanH nnm
HEeCKOIbKO AaT4MKOB CUMbI [CM. PUCYHOK 2 C)].

MpuMeyaHune—Yacto Mexay 4aTHUMKOM CUIbl U UCTILITYEMbIM OGBEKTOM YCTAHABNMBAIOT BCNOMOTaTefbHyIo
MINTY, Ha3HaYeHUEM KOTOPOM NOMUMO pacnpederieHysi Harpy3ku Ha UCTIbITYEMbIN OGLEKT ABMAETCA TaKkke CO3AaHUE BbiCO-
KOro BXOAHOIO MEXaHWYeCKOro MMNeJaHca Harpy3aku Ha 4aTumk cunbl. Kpome Toro, BcriomoratenbHas nnuta obecneumsaet
YCMNOBUE OAUHAKOBOM BUGPALIMM MO BCel NOBEPXHOCTY (hriaHLa Ha BbIXOAHON CTOPOHE UCMbITYeMOro o6bekTa.

5.1.5 YcTpoicTBa U3aMepeHUs ycKkopeHusa

AkcenepomeTpbl ycTaHaBNUBaOT Ha BXOAHOW U BbIXOAHON CTOPOHAxX UCNbITyeMoro o6bekra uHa pyHaa-
MEHTe NCnbITaTeNbHON YCTaHOBKN [CM. pUCYHKU 2 b) n 2 ¢)]. Ecnv HEBO3MOXHO YCTaHOBUTL akcenepoMeTphbl B
LileHTpe NoBepXHOCTEN, a Takke Ans NOBbILEeHNS TOHHOCTU U3MEePEHUIn pekoMeHAYEeTCs yCTaHaBNMBaTh No ABa
nnu (NpednoYvTnTenbHO) YeThipe akcenepomMmeTpa CUMMETPUYHO LIeHTpaM 3TUX NnoBepxHocTen. CurHan yckope-
HWA MoNyYatoT ycpeaHeHWeM CUrHaroB akcenepoMeTpoB.

BmecTo akcenepomMeTpoB AoNycKaeTCs UCMOMb30oBaTh 4aTUNKN NepeMeLLIEHNA UM CKOPOCTU NpU YCro-
BWU BbINOMHEHWSA TpeboBaHWIA K AnanasoHy 4acToT M3MEPEHWUIA.

5.1.6 Cucrtema Bo36yxaeHus Bubpauum

CucTema Bo3byxaeHus Bnbpauum gomkHa obecneumBatb AUHaAMUYECKOE BO3AEWCTBUE Ha UCTIbITYEMBII
06BbEKT OCTaTOYHOM MOLLHOCTHY B 3a4aHHOM Anana3oHe 4acToT. ATO MOXeT 6blTb AOCTUFHYTO C NOMOLLbIO BUG-
poBo3byauTenel pasHbIX TUMOB, HaNpUMep:

a) BMBpOBO3OYAUTENS rMApPaBNNYECcKOro Tuna, cnocobHOro, Kpome 3Toro, cosaaBaTb NOCTOSAAHHYHO CTa-
TUYECKYIO Harpysky;

b) oaHoro unu Heckonbkux BMOPOBO3GYAMTENEN aNEeKTPOANHAMUYECKOTO TUNA C TONKaTENAMU;

C) OQHOTOo NN HECKOMNbKNX BUGpOBO3DYAMTENENA NbE303NEKTPUIECKOro TUna.

Ons gnHaMmuyeckon pa3esskM BUOpoBo3dyanTENen 1 npeaoTBpalleHUsa nepeaayun Bubpaummn no6oYHbI-
MW NYTAMU Yepes pamy UCNbITaTeNbHOM YCTaHOBKM, co3gatoLeil MOCTOSIHHYIO CTaTUYECKYI0 Harpy3sKy, MOXeT
noTpeboBaTbcA NPUMEHeHVe BCrioMoraTesbHbIX BUbponsonatopos. OgHako Ansl ycTaHOBOK ¢ BUGPoBO3Oyau-
Tenem ruapasnnyeckoro Tmna, Co3aaioLLero OAHOBPEMEHHO KaK CTaTUYECKYIo, Tak MU AUHAMUYECKYHo Harpysku
Takue pasBs3ku 06bIYHO HexXenaTe bHbI, MOCKOSbKY OHU BHOCST MCKaXKEHUs! B pe3ybTaTbl U3MEPEHUIA Ha HU3-
KnX YyacToTax.

5.1.7 Nnuta pacnpeaeneHUA BblHY)XAaloLWen cUnbl

MnuTa pacnpeaeneHns BbIHYXAaoLWen CUibl, ycTaHaBIMBaeMasi Ha BXOAHON NOBEPXHOCTU UCTIBITYEMO-
ro obbekTa, npeaHasHavyeHa Ans:

a) obecnevyeHns paBHOMepHOro pacnpegeneHuss BUGpaLMOHHOrO BO3BYXAEHUS NO MOBEPXHOCTU
dnaHua;

b) obneryeHuns cosgaHmsa oqHOHanpaBneHHoro Bo3byxaeHums.

MnuTy pacnpegernerHns BbIHY)XAAOLWeEN CUMbl He MPUMEHSIIOT, eCiN NCTILITYEMbIN 0BbeKT BKMovaeT B
cebskeCTKMI BXoAHOM tbnaHeL, obecnevnsaroLLmii BbINONHEHNE BbllleyKkasaHHbIX (yHKLIWA.

5.2 Monepe4Has cocTaBnAKLWANA NOCTyNaTeNbLHOro ABUXKEHUs

5.2.1 O6LWWue nonoxeHus

Ha pucyHkax 3—5 nprBegeHbl CXeMbl BO3MOXHbBIX KOHCTPYKTUBHBIX PELLEH WA YCTaHOBOK AN UCTbITaHUIA
yrpyrux onop, noasepraeMbix BO3AeNCTBUIO NOCTynaTeNbHOW BUOpaLMmn B HanpaeneHuum, nonepevHomM Hop-
MaribHON COCTaBMAOLWEeNn AUHaMUYECKoN Harpysku. B ycTaHoBke, naobpakeHHOW Ha pucyHke 3, 4ns nogasne-
HUs BMOpaLMM B HexenaTerNbHbIX HanpaseHUsiX Ha BXOAHOW [pucyHok 3 a)] u BeIxoaHOW [pucyHok 3 c)]
CTOpPOHaX UCTMbITYeMOro o6 bekTa UCNoSb3YIOT POSINKOBbIe onopbl. PekomeHAaLmm no npasunbHOMY UCMOMb30-
BaHWUIO Taknx onop AaHbl B 5.2.7 1 6.1. B ycTaHoBKax, n30bpakeHHbIX Ha pUCyHKax 4 n 5, Ans nogaeneHus Bu6-
pauun B HexenaTenbHbIX HanpasneHnax npumeHeHa aunddepeHunansHas cxema ¢ ABYMsi HOMUHamNbHO
NAEHTUYHBLIMA UCMBITYEMBIMU 0O BEKTAMU.

MpuMmeyaHwu e— Cxembl, NpYBEOeHHbIE Ha PUCYHKax 3—5, HE NCHEPrbLIBAIOT BCE BO3MOXHbIE KOHCTPYKTUBHbIE
MCMOIHEHWS! UCTIbITATENBbHbIX YCTAHOBOK M HEe UCKITHOYAKT UHbIE KOHCTPYKTUBHbIE PELLEHNS.

[na peanusaumMu meToda, ycTaHOBEHHOIO B HACTOsILLEM CTaHAapTe, UCMblTaTe/lbHasa ycTaHoBKa A0I-
)KHa BKtoYaTh B cebs 8r1eMeHThl, onucaHHble B 5.2.2—5.2.7.

6
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C AaryvMKaMuy caBUroBOW Cunbl

1 — BnBpoB03byauTENDb; 2 — TonkaTtenb; 3 — TpaBepca; 4 — onopa ¢ ManbiM TpeHUeM; 5 — BCromoraTenbHble NPYKUHbLI ANA rawe-

HWS! HeXenaTenbHOW BuSpaumnm; 6 — UCNbITyeMbId 0BbEKT, 7 — cucTeMa 3MepeHust Cusibl £, U yCkopeHus a,, 8 — xecTkui dyHaa-

MEHT; 9 — nnuta pacnpeaeneHus BbiHyaaroLlen cunbl; 10 — nnuta pacnpegeneHus CUnbl Ha BLIXOHOW CTOpoHe; 171 — akcenepo-
meTp (uamepeHue a,); 12 — akcenepomeTp (Mamepehue a,), 13 — parimk cunsl; 74 — aaTtinki cABUTOBOH cunbl (F, =F; + F)

PucyHok 3 — JlabopaTopHas ucneitarenbHas ycTaHOBKa AJ151 onpeaereHnsi NnepexoqHon AMHAMUYECKON )KECTKOCTH
ANA nornepeYHoi CoCTaBnsoLLEN NOCTynaTensHOro aAeuxenus (npumep 1)

5.2.2 ®dyHpaMeHT

UcnbiTyeMbili 06beKT AomKeH O6bITb YCTaHOBMEH HAa MACCUBHBINA XXeCTKUIN hyHAAMEHT (CM. PUCYHKU 3 n 4)
NN Mexay ABYMSA XeCTKUMU BePTUKalbHbIMA CTOWKaMU (CM. PUCYHOK 5), Ha KOTopble MoMeLLarnT CUCTEMY
N3MepeHus CUnbI.

5.2.3 YcTponcTBO NpeaBapuUTeribHONO CTaTU4eCcKOro HarpyxeHus

Mocre ycTaHOBKWN UCNbITYeMbIA 06 bEKT AOMMKEH UCNbITbIBATb BO3AENCTBUE NPeACcTaBATENbHON U 3aAaH-
HOW cTaTudeckon Harpysku. NMpumMepbl cozaaHusa Harpysku nokasaHel Ha pucyHkax 3—>5.

5.2.4 CuctemMa usMepeHUs Cunbl

Cunctema namepeHust Cusbl Ha BLIXOAHON CTOPOHE UCTNbITyeMoro obbekta BknovaeT B cebs ognH nnu
HeCKOMNbKO 4aT4MKoB cuibl. CyLLecTBYeT iBa OCHOBHbBIX BapyaHTa u3MepeHus cunbl:

a) CuCnob30BaHNEM OQHOMO UMM HECKOMbLKUAX AaTYNKOB CABUIOBON CUbI [CM. pucyHku 3 d), 4 n 5]. 310
MoXeT noTpeboBaTb yCTaHOBKM BCNOMOraTenbHOM NAnThI MeXAyY UCMbITYEMbBIM BUOPOU3ONATOPOM U AaTvmKa-
MU CUmbI (CM. MpuMedaHme K 5.1.4);

b) ¢ ucnonsb3oBaHMem AaTUNKOB CUMbI A1 HOPMAaNbLHON HAarpysku [cM. pucyHoK 3 €)]. DTo Takke MoxeT
noTpeboBaTb yCTaHOBKM BCMIOMOraTebHON MAUThl MeXAY UCTbITYEMbIM BUOPON30NATOPOM U AaTUMKaMUN CUTbI
(cM. npumedaHne k 5.1.4).
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1— BVI%pOBO3€y,CI,I/ITeﬂb; 9 — TosKaTenb; 9 — TpaBepca; #— vommHanbHo M,quTvia]FlfH&/lnpyme onopel (HKHAR onopa pacemarpusa-
€TCS KaK UCMbITyeMblli 06BEKT); 5 — nnuTa pacnpegeneHns BbiHYXAaKLLen cunbl; 6 — akcenepomeTp (M3MepeHune at), 7 akcenepo-
MeTp (M3mepeHune a2); 8 — gatunkun caBuroBoii cunbl (F2=F2 + N OKEeCTKWA doyHAaMeHT

PucyHok 4 — Jla6opaTopHas ucnbiTaTesibHas ycTaHOBKA A5 onpefeneHns NepexofHoin AnHaMnueckoii XecTKoCTH
ANA nonepeuyHoii cocTaBnstoweit nocTynaTesibHOro ABuUxeHus (npumMep 2)

1— BMGPOBO36YANTEND; 2— YCTPOINCTBO NPeABapUTENbHOMO CTATUHECKOr0 HarpyXXeHusi; 3 — TornkaTtesb; 4 — nauTa pacnpegeneHus

BbIHYXJAlOLWeA CuMbl; 5 — HOMWHAIBHO MAEHTUYHbIE YMpyrie ornopbl (Pe3y/bTaToM M3MepeHuin ByfeT ycpeaHeHHas nepexogHast

XECTKOCTb A5 ABYX HOMUH&/IbHO WAEHTUYHBIX OMNop); 6 — XecTkue BepTuKaslbHble CTONKW; 7 — akcenepomeTp (M3MepeHue a.,);
8 — JaTuvkm cgBurosoit cunbl [F2= (F2 + F2)/2]; 9 — akcenepomeTp (M3MepeHne a2)

PucyHok 5 — Jla6opaTopHas ucnbiTaTefibHas ycTaHOBKa A/ onpejeneHns nepexofHoin AuHamMmmuyeckoii XecTkocTm
LNA ronepeyHoii cocTaBAsilowWwell nocTynaTeibHOro ABUXeHus (npumep 3)

5.2.5 YcTpoiicTBa U3MEPEHUNS YCKOPEHUS

AKkcenepomeTpbl ycTaHaBAMBalT HA BXOAHOW M BbIXOAHON CTOPOHAaX UCNbITYEMOro o6bekTa.

AKcenepomeTpbl peKOMeHAyeTCs ycTaHaB/AMBaTb Ha (naHuax UCNbITYyeMoro obbekTa uam Ha nauTax
pacnpegeneHna cuabl Tak, 4To6bl MX OCb COBNajasa C ropM30oHTaNbHOW OCblo CUMMETPUMN haHua unm NAnThLl B
HanpaB/ieHUN BOCNPOU3BOAUMbBIX NONEpPeUYHbiX KonebaHuii. ECAnM 3TM TOYKM HEJOCTYNHbI ANA YCTAHOBKMN akce-
NepomMeTpoOB, a Takxe A/ NOBbIWEHNA TOYHOCTN N3MEPEHUN Ha KaX[ol U3 MOBEpPXHOCTEeW MOTyT 6bITb ycTa-
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HOBMEHbl CUMMETPUYHO OTHOCUTESNIbHO YKasaHHbIX TOYeK Mo ABa unu (NpeanouTUTENbHO) uYeTbipe
akcenepoMeTpa, CUrHarnbl KOTOPbIX YCPEOHSIIOT.

BmecTo akcenepomMeTpoB AoNycKaeTcs UCMONb3oBaTb AaTYNKU NEpeMeLLeHUs U CKOPOCTU NPU YCo-
BUW BbINOMHEHWs TpeboBaHWA K AManasoHy 4acToT U3MEepPEHUIA.

5.2.6 CucremaBo36yxaeHusa Bubpauun

Cuctema Bo36yxaeHus sBnubpauum gomkHa obecnevmsaTtb AUHAMUYECKOE BO3AEACTBUE HA UCTIbITYEMBIV
06beKT 4OCTaTOUYHON MOLWHOCTH B 3alaHHOM HanpaeneHun! B 3agaHHoM AnanasoHe YacToT. [pumepbl BUBpo-
Bo3GyauTENEe, NO3BONAOWMX peanuaoBaTtb gaHHoe TpeGoBaHune, npuseaeHsbl B 5.1.6.

5.2.7 lMnuta pacnpepeneHusi BbIHYXXAaoLWeW CUnbl

MnuTa pacnpeaeneHns BbIHY>XAAIOLWEN CUNbl NpeaHasHaveHa AN BbINOMHEHWUs crieayoLwmx yHKUWIA:

a) obecneyeHuss paBHOMEpPHOro pacnpegeneHns BUMOPaUMOHHOrO BO3OYXAEHUS MO MOBEPXHOCTH
dnaHua;

b) o6neryeHns cosgaHna ogHoHanpaBneHHoro Bo3GyXaeHUA.

MnuTy pacnpeaeneHusa BbiHYXatoLWen cunbl He MPUMEHSIIOT, eCN UCTILITYeMblii 06beKT BKloYaeT B
cebs xecTkuiA BXogHOM chnaHeu, obecneyvmsaowni BbINONHEHNE BhileyKa3aHHbIX (hyHKLIMIA.

Bo36yxaeHne npeMmyLlecTBEeHHO O4HOHaNPaBAEHHOro NOCTYNaTENbHOMO ABMKEHUS BXOAHON CTOPOHDI
ncnbiTyemoro obbekta sABNAeTCs BaXKHbIM TpeboBaHMeM Npu onpedeneHUM NepexofHOW AUHaMUYECKON
)KECTKOCTW B COOTBETCTBUM C HACTOALLMM cTaHaapToM (cM. 6.4). Mpu Bo3GYxaeHUM NnonepeyvHoi cocTaBnsto-
LLLe i BbINOMHEHWIO AaHHOTO YCIIOBUS MOTYT CMOCOBCTBOBATb:

a) CUMMETPUYHOCTb HanpasneHus BO36y)XaeHUA U rpaHNYHBIX YCNIOBWUIA NANTLI pacnpeaeneHnst BbIHYX-
Aatowen cunel (CM. pUCYHKU 4 n 5);

b) WHepLMOHHBIE CBOMCTBA MIIUTHI pacnpeaeneHns BelHy>XaaroLwen Cusbl.

B HekoTopbIX criyyasix Ans npeAoTBpalleHUa ABWKEHUS B HeXenaTenbHOM HanpaeneHut Heobxoaumo
NPUMEHSATL AOMONMHUTENMBHBIE CBA3N (Hanpasnsowme ABUKEHUA) — CM. pUCYHKM 3 a) n 3 b).

MpwumeyaHne—Ilpn ncnonb3oBaHUn mMexay BXOAHON CTOPOHOW UCTbITYEMOro 06beKkTa u pamon YCTaHOBKU
PONMKOBbIX OMNOp [kak NokasaHo Ha pucyHkax 3 a) u 3 b)] nocnegxue gomxHbl 06NagaTh MEXaHUYECKUMU CBOUCTBaMM, COOT-
BETCTBYIOLLMMU NPUITOXKEHHOI CTaTUYECKOI Harpy3ake. C 0gQHON CTOPOHbI, ynpyrve gecopmMaumnm Takux onop NpuBeayT K no-
ABNEHNIO HeXenaTenbHbIX CUI B HAaNpaBneHnu, nonepeqHom HanpaeneHuio Bo3byxaenms. C apyron CTOPOHbI, CIMLLKOM
XecTkue onopbl co34aayT YCNoBust ANs nepeaaqm Bubpauum no no6OYHOMY NyTW Yepes pamHyIo KOHCTPYKLUIO UCTIbITa-
TENbHOMN YCTAHOBKM, YTO MOXET NPVUBECTU K CYLLECTBEHHOMY CYXXEHUIO ANANa3oHa YacToOT U3MEPEHWIA.

5.3 MopaeneHue HeXxenaTtenbHoM BUGpaLumn

5.3.1 O6Lwwue nonoxeHus

MeTog onpegeneHus NepexoaHon AMHaMNYECKOM XKeCTKOCTU, YCTaHOBMNEHHbIA B HACTOSILLIEM CTaHAap-
Te, NpegnonaraeT NpunoXeHue ogHoHanpasneHHoro Bo3byxaeHns nooyepeaHo B HaNpaBeHUsX HopMarb-
HOI U NonepeYHo COCTaBSIOLLNX.

OpaHako HeCMMMEeTPUYHOCTb BO3GYXXAEHNSA rpaHUYHbBIX YCITOBUAA UM CBOWCTB UCMBITYeMOro obbekra
MOXET Bbl3BaTb NOSABNEHNE HexXenaTenbHbIX COCTaBAAWMNX BUBpaLmm, nckaxarowmx pesynbTaTbl uamepe-
HWUIA Ha onpeaerneHHbIX YacToTax. Cnocobbl ymMmeHbLUeHUs aToro adpdpekta paccMoTpeHsl B 5.3.2 n 5.3.3. K
OTAeNbHON KaTeropum UcnbITaTeNbHbIX YCTAHOBOK, CNELMAnbHO CNIPOEKTUPOBaHHbIX C YCOBWEM NoaaBIieHUs!
HexxenaTternbHOW BUGpaLMn, OTHOCATCS YCTAHOBKM C CUMMETPUYHORN KOHMUrypaunein, npeaycMaTpusaroLLei
pasMelleHne ABYX NOEHTUYHBIX YPYTrMX Onop, UMELNX OAMHAKOBYIO HOMUHAMbHYIO )KECTKOCTb (CM. PUCYH-
ki 4 1 5). KonuuecTBeHHble TPEGOBaHNSA K OrpaHnYeHUIo HexenaTenbHoN Bubpauum npuseaeHbl B 6.4.

5.3.2 HopmanbHas cocTaBnsiowas nocTynaTenbHOro ABUXeHUs

Mpu BO36YXAeHNW BUBpaL M B HaNpaBneHn HopManbHON COCTaBNAOLWE N OCHOBHbIM COCOOOM, MO3BO-
naowmmM n3bexaTs NosiBNeHns BUbpauum B HexxenaTtenbHbIX HanpasneHUsaX, ABMAETCA CMMMEeTPUYHOe pacrno-
noxeHune B1MOpoB0o30YyAUTENSA UMK Napbl BUGPOBO3bYyaNTENEN.

OpgHako nosiBNeHuio BUbpaLum B HexxenaTenbHbIX HarnpaBleHUsIX MOryT cnocobCcTBoBaTL 0COGEHHOCTH
ncnbiTyemoro obbekTa. MNogasneHue BubpaLum B HexxenaTebHbIX HanpaBneHNsiX BO3MOXHO NyTeM npumMeHe-
HUS NCTbITaTENbHON YCTaHOBKUA CUMMETPUYHO N KOHUIypaLmMm, B KOTOPOU pasMeLLatoT ABe Ui YeTbipe HOMU-
HanbHO NAEHTUYHBIX YNPYTMX ONOpPbI, UMK HanpaBnsloLen cuctemMsl (Harnpumep, B BUae POrvKoB), Mo KOTOPOW
ABWXKETCH NnuTa pacnpeaeneHus BoiHyxaatowlen cunbl. CXxeMbl TaKUX YCTAHOBOK B HACTOSILLEM CTaHaapTe He
paccmaTpuBaloTCs.

" B cxemaxc O[HOW NCMNBITYEMOI yNpyrow onopow (pUCyHkm 5, 7) TpyaHo obecneunTe TOYHOE BbiNonHeHne TpeboBa-
HWA BO3GYxaaTk konebaHua CTPOro B HanpaeneHuy nonepeyHorn cocTaenstowen (cMm. npumedanue Kk 5.2.7). Moatomy
NpeanoYTUTENBHO MCMOMB30BaTh CXEMbI C ABYMS HOMUMHAIBHO MAEHTUYHBIMM YNPYTMMK onopamu (PUCYHKK 4, 5) unv npu-
MEHsITb HeCKONbKO BUOpOBO3OYaUTENEN AN NnogaBneHns HexenaTtensHou Bubpauum.
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5.3.3 MonepeyHan cocTaBnAoLWas NOCTyNaTeNbHOro ABUKEHUNA

Mpu1 Bo36Y}XAEHUM BUGpaLMK B NoNepeyHOM HanpasneHun HensbexxHo HabntogaeTcsl CBsI3b 3TOM BUOpa-
Ly ¢ yrinoBoi Bubpaumeit BXogHOW CTOPOHbI UCTILITYeMOro obbekTa.

CyuwecTByeT psg cnocoboB, NO3BOMASIOLMX CHU3UTb BUOpaLMIO B HEXenaTeNbHbIX HanpaBneHusx, npu-
Mepbl KOTOPLIX NpuBeAeHbl Ha pUcyHkax 3—5. Ha pucyHke 3 usobpakeHa ucnblTatesibHasl ycTaHOBKa C
HanpaeNAoLWeNn CUCTEMOW, NO3BOMAIOLLENA YMEHbLUMTb YITIOBYI0 BUBpaLIMIO Ha BXOAHOW CTOPOHE UCTILITYEMOTO
obbekTa. Ha pucyHkax 4 n 5 nokasaHbl UCTbITaTENbHbIE YCTAHOBKA CUMMETPUYHON KOH(DUrypaLmm ¢ AByMst
HOMUHAaNbLHO MAEHTUYHBIMWU UCNBITYEMbBIMU OB bEKTaMM.

B npumepe, nokazaHHOM Ha pUCYHKe 4, UCNIbITYEMbIM OB HLEKTOM SIBIISIETCA HUXKHSAS ynpyrasi ornopa.

B npumepe, nokazaHHOM Ha pUCyHke 5, onpegensitoT cpeAHIoLo Ans ABYX HOMUHANBHO UAEHTUYHbIX YpY-
TMX OMOpP MepexoaHylo AMHaAMUYECKYHO XKEeCTKOCTb, U3Mepsisl cpefiHee 3HaveHWe 3aTopMakuBaloLlen cunbl
F,= (F,; + F,;' )2. TOYHOCTb METOAAa 3aBUCUT OT TOrO, HACKOMNbKO B AEUCTBUTE IbHOCTU MAEHTUYHBIMU SIBNISAOTCS
aTM onopsl. MpoBepKy MAEHTUYHOCTY AOSDKEH BbIMOSHATL MOSb30BaTe b HACTOALEro CTaHAapTa.

AnbTepHaTUBOM YNOMSAHYTbIM METOAAM MOXET CMYXXUTb UCTONb30BaHWE HeCKOSbKUX BUOpoBo3OyauTe-
neln B coveTaHUn c HabopoM akce iepoMeTPOB AN USMEPEHUS NocTynaTenbHON 1 YrNoBoi BMOpaLuum B pasHbIX
HanpasneHUsX M CUCTEMON YNpaBrieHNs UCTbITaHUSIMK, YTO MO3BONUT CO3AaTb OAHOHaNpaBneHHoe Bo36yxae-
Hue ¢ TpebyeMol TOYHOCTbIo (CM. [6]).

6 KpuTtepumn cooTBeTCTBUA UCNbITaTEeNbHOW YCTAHOBKN TPe6OBaHUAM
MCnNbITaHNUA

6.1 Ouana3oH yacTtoT

Kaxpgas ucneitatenbHas ycTaHOBKa XapakTepusyeTcst AuanasoHOM 4acToT, pesynbTaTbl U3MepeHuin B
KOTOPOM MOXHO CUNTaThb 4OCTOBEPHBLIMU. OHO U3 OrpaHNYeHUiA MPUMEHEHUS UCNbITaTEeNbHON YCTaHOBKU CBSI-
3aHo ¢ paboynM guanasoHoM YacToT NpuMeHsaeMoro BubpoBo3byauTtens. [ipyroe orpaHuyeHue cBA3aHo cTpe-
60BaHUAMN N3MePeHNs 3aTopMaxuBatoLen cunbl. Ha pucyHkax 2, 3 u 4 ykasaHbl cnegyowme nsmepsieMble
BeSINYMHBI:

- F, — cvina Ha BLIXOAHOW CTOPOHE UCTLITYeMOro 06bekTa;

- a, — YCKOpeHWe Ha BXOAHOW CTOPOHE UCTbITyeMoro o6bekTa (Ha nnute pacnpeaeneHus BbiHyXaato-
el cunbl);

- 8, — YCKOPEeHWe Ha BbIXOAHON CTOPOHE UCMbITyeMoro obbekTa (Ha nnuTe pacnpeAeneHns 3aTopMaxu-
BatoLWwen cunel).

PeaynbTaTthl onpegeneHus nepexogHon AMHaMuueckon XXecTKOCTU B COOTBETCTBUU C HACTOALNM CTaH-
0apToM cUYMTaloT AOCTOBEPHBIMU TOMLKO B Crlydae BhINONHEHUs1 yCrnosus

AL, =L, —L, >20pb. 1

MpwnmeyaHwn e— HesbinonHeHne ycnoeus (1) MoxeT 6blTb 0OBACHEHO HEAOCTAaTOYHOW KECTKOCTbIO hyHAa-
MeHTa (B CPABHEHWM CXECTKOCTBIO YNPYrow Onopbl) Unu aHadunTensHon Bubpaumen, nepeaasaemoii No6oYHLIM NyTem ue-
pes Tpaeepcy M BEpTUKanbHbIE CTONKY, @, MOXET ObITb, Yepes BO3AlyX, Ha BLIXOAHYIO CTOPOHY UCTbITYeMOro o6bekTa. Bnus-
Hve noBo4YHOro NyTW pacnpocTpaHeHns BUGpaumm MoXeT BbiTb CYLLECTBEHHO CHUXKEHO NPUMEHEHMEM BCNIOMOraTeNbHbIX
BMOPON3ONATOPOB, 06ECNeUYMBaoOWNX AMHAMNHECKYIO Pa3Bsi3Ky BEPXHEN YacTh UCMbITYEMOro 06bekTa C paMmHON KOHCTPYK-
Luen (CM. PUCYHOK 2), a Takke paMHOM KOHCTPYKUMK 1 BUOpoBo3GyauTensi. Kpome Toro, cnegyeT npMHUMaTth BO BHUMaHMWE
BO3MOXHOE BIMSIHNE PONUKOBbIX ONOP Ha BXOAHON CTOPOHE UCTbITyemoro obbekTa (CM. npumevanue k 5.2.7).

6.2 U3mMmepeHnAa 3aTopMaXuBaroLen CUNbI

Macca m,, pacnonoxeHHas Mexay UcnbiTyemblM 06 bEKTOM 1 AaTYUKOM CUNbl HA BLIXOAHOW CTOPOHE
YNpyroi onopsl, Bbi3biBaeT NOSIBNIEHNE CUCTEeMaTUYECKON MOTPELIHOCTU MPU U3MEPEHUN 3aTOPMaXUBaroLLen
cunbl. PasHoOCTb MeXay oueHMBaeMORN 3aTOpMakMBatoLen cUIon F,; N pe3ynbTaTom M3MepeHuin cunbl F,
6ynet paBHa m,a, (CM. pUCyHOK 6).

[Inamaccel m,, KOTOPYIO MOXHO OLIEHUTb Kak CyMMY Macchl NJMThI pacnpeaeneHns satTopmaxusatoLein
CUMbI U MOSTOBUHBI Macchbl flaTyuKa Curbl, AOMKHO BbITb BLIMOMIHEHO YCIOBUE

m,< 0,06 2. @)
a
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1 — uenbITyembIl OOBEKT; 2 — NNUTa pacnpeneneHusi 3aTopMaxusaroLLen cunbl; 3 — XecTkuid pyHaameHT

PrcyHok 6 — Cunibl M yckopeHUe Ha BbIXO4HON CTOPOHE UCTbITYEMO yrpyrow onopsl

MpuwmeyvaHue 1—HepaseHcTBo (2) skBUBaNEHTHO ycnosnio Lg, —Lg, <0,54b.

Mpumeyanune 2— EcnvHepaBeHCTBO (2) He BLINOMHSAETCS, TO CrieayeT NMGo yMeHbLMTb M, b0 yBenuunThb
JKEeCTKOCTb AaTymKa cunbl. [locneaHee ycrnosme MOXHO BbIMOMHUTbL, ECINW NCMNOMNb30BaTk BMECTO OAHOIO AaTHMKa HECKOMb-
KO A@TYMKOB UMW JaTuunk 6OnbLUMX pa3mMepoB.

MpumeyvaHwne 3— Ecnu, kKak B NpyMepe Ha pucyHke 3 ¢), Ha BLIXOAHON CTOPOHE WCMbITYEMOro BUGpon3onsaTo-
pa HaxoaATCs POMUKOBbIE OMNOPbI, TO CBONCTBA 3TWX OMOP AOIMKHbLI COOTBETCTBOBATL NPUNOXEHHON CTaTUHECKON Harpy3ke.
Ynpyras gedopManmsi ponuKoBbIX ONMop NpuvBedeT K MOsBINEHNI0 NonepeYHol COCTABMAOLLEN 3aTOPMaXKUBAIOLLLENA CUMbI 1
VCK2XXEHWNIO Pe3yrnbTaToB U3MepeHui.

6.3 Bubpauus, nepepgaBaemasi N0604YHLIM NyTEM

Ans MHOMMX peanbHbIX YCTAHOBOK TOMHOCTb MeToAa orpaHudMBaeTcs U3-3a nepegayu Bubpaunu no
noBoYHOMY MYTU — MO BO34YXY UK MO KOHCTPYKLUM UCTIbITATENbHOW yCTaHOBKU. Mpy Hanuuumn 6onbLuoro pas-
HOOBpasns NPMMEHSEMBIX YCTaHOBOK HEBO3MOXHO YKa3aTb e AUHbIA MeTod KOHTPOSIs MyTel pacrnpocTpaHeHUs
BMbpauun. NMoaToMy MeTon KOHTPOMS AoSkeH BbiTb YCTAHOBNEH Mofb3oBaTeneM HacTosAwero craHaapTa.
BrinonHeHue ycrosus (2) siBNseTCA 4OCTaTOYMHON rapaHTUein 4OCTOBEPHOCTU pe3ynbTaToB UCNLITaHUIA Aaxe
npu Hanu4nmn BUGpaLmn, nepegasaemMon No6oYHbLIM NyTEM.

6.4 HexenaTenbHble cOCTaBNAKOLME BXOAHOM BUGpaLumn

BxoaHas Bnbpauums B HanpasnieHUsIX, OTMYaLWMXCA OT HanpaBneHus npunaraemMoro Bo3byxaeHus,
AomKHa 6bITb NoJaBneHa cornacHo 5.3.

PesynbTaTtbl uamepeHuid, NpoBeAeHHbIX B COOTBETCTBUM C TpeGoBaHUAMN HacTosALWero cTaHaapTa, CHu-
TaloT 4OCTOBEPHLIMU TOMBKO B TOM Clly4ae, eCnu ypoBeHb BXOAHOIO YCkopeHus L, B HanpasneHun Bosbyxae-
HWUS MpeBblllaeT ypoBeHb yckopeHna L, B Nobom HanpasneHnn Bo3ByXAeHWs, nepneHauKynspHoOM K
3ajlaHHoOMY, He MeHee YeM Ha 15 b, T. e.

L,—-L,>15pnb. 3)

TouKky UsMepeHUiA, B KOTOPBIX AOMMKHO BBIMOSHATLCS ykasaHHoe TpeboBaHme, NokasaHbl Ha PUCYHKe 7.

Mpu BO3GYXAEHUN HOPMASILHON COCTaBIAOLLENR NoCTyNaTenLHoro ABKeHNs BXOAHOW B1bpaunen a,,
ABnseTca BMbpaLus B HanpasneHun Bo3byXaeHns B MecTe KOHTakTa Macchl pacnpeaeneHusi BosbyxaeHus n
BXO/HOI CTOPOHBI UCTILITYeMOoro o6bekTa. HexenaTenbHble cocTaBnsolme aj, 1 a;y crnegyeT N3MepsiTb Ha
Kpato NNnThI pacnpeaeneHns BbiHyXaatoLen Cubl B NNOCKOCTU KOHTaKTa NNnThl UBXOAHOTO dhriaHLa UcnbiTye-
Moro obbekTa.

Mpwn Bo36YXAEHNM NONEpPeYHON COCTaBMAWENR NOCTYNaTeNbHOro ABMXKEHNUS B HANPABAEHUA X UNn
BXOAHYto BUGpaLMio a,, Unu a,, N3MepsItoT BAOIb rOPU3OHTalBHON OCU CUMMETPUM NIUTLI pacnpeeneHns
BbIHY)XdatoLLen cunbl. HexxenaternbHble cocTaBnsAoWmne Bubpaunn aj, Wa;j, UM a;, n a;, W3MEPSIIOT Ha Kpato
NAUTEl pacnpeaeneHns BbIHyXaatoLen cuibl B NIIOCKOCTU KOHTaKTa MnTbl U BXOAHOTO dhriaHLa NChbITyeMoro
obbekTa.

Ecnn npn Hanuunm MaccuBHOro BXogHoro doriaHua y ucnbityeMoro obbekta nnuTy pacnpeaeneHns
BbIHY>KAaloLen cunbl He Cnonb3ayoT (CM. 5.2.7), To AoMmkHa BbITh onpefeneHa cxema pacnonoXeHus gatyu-
KOB, aHaroru4yHasi nokasaHHon Ha pUCyHKe 7, A5l KOHTPONs NodaBneHus HexxenaTebHbIX COCTaBMALLIMX BUB-
pauun B COOTBETCTBUN C HEpaBeHCTBOM (3).

11
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1 2

7 N
1—» o—>

ay, a1x unu a1y

[
3; 4 3 5
a) BosbyxaeHve B HopMansHOM b) BoabyxaeHue B nonepeyHOM
Hanpaenexun z HarpaerneHun X unu y

1 — BuBpoBO3GYAUTENB; 2 — NNUTA pacnpeaeneHUs BbIHYXAAKLLEN CUMbl; 3 — BXOQHOM thnaHel UCTIbITyeMoro obbekTa; 4 — Hexe-
natenbHas BuGpaumsia;, U aj,; 5 — HexenarensHasi BuGpauusiaj, uay, unuaj,

PrcyHOK 7 — Touku MamepeHui 4N KOHTPOSs HexenaTenbHbIX COCTABNAILWMUX BUGpaLmm

6.5 AkcenepomeTtpbl

AxcenepoMeTpbl AOMKHbI BbITb kKanMBpoBaHbI NPV KOMHATHOM TeMMepaType B AMana3soHe YacToT U3Me-
peHuii 1 MMeTb BO BCEM AinanasoHe YacToT NOCTOSHHLIN ko3adhduumneHT npeobpasoBanus B npeaenax 0,5 ob.
Kann6posky nposogat no UCO 16063-21.

AxcenepoMeTpbl fOMKHbI 06naaaTbh HU3KOWM YYBCTBUTENBHOCTBIO K U3MEHEHMIO YCIIOBUIA OKpYXatoLLen
cpeabl, TakMx Kak Temnepartypa, OTHOCUTENbHAs BNaXHOCTb, MarHATHble nons. KoadduumeHT npeobpa3soBa-
HYS1 B nonepeYHOM HanpaeneHUn [OMKeH BbITb MeHee 5 %.

EcnunBmMecTo akcenepomMeTpOB UCTIOSb3YIOT AaTHUKU CKOPOCTU MW NEePeMELLEHUS], TO OHU [OITKHbI Y10B-
neTBOPATL TEM Xe TpeboBaHUsM.

6.6 Jatumku cunbl

Oatynkm cunbl AOMKHBI 6bITh KanMbpoBaHbl MPY KOMHATHOW TEMNepaType B AWana3soHe 4acToT u3Mepe-
HUMA M UMETb B 3TOM AManas’oHe NOCTOSIHHbIN kKoadhduumeHT npeobpasoBaHus B npeaenax aonycka 0,5 ab.
KannbpoBKy NpoBOAAT METO0M Harpy3ku Maccou, yctaHoBneHHbim B UCO 7626-1.

Yka3aHHoe Tpe6oBaHue Kk NOCTONHCTBY KoadduLmMeHTa npeobpa3oBaHMs JOMMKHO BLINOMHATLCA U NPU
Hanuymmn ycTpomcTBa ero KOppPeKLMM.

Odatuvkv cynbl 40MKHbI 06naaaTh HU3KOM YYBCTBUTENBHOCTHIO K MU3MEHEHUIO YCIOBUM OKPYXKaloLLLEW cpe-
Abl, TAKUX KAK TeMnepaTtypa, OoTHOCUTenbHaA BNaXHOCTb, MarHUTHLIE NOnN4, MeXxaHu4vyeckan ,qe(bopmaumi OCHO-
BaHusi. KoacbdmumeHT npeobpasoBaHus B nonepe4yHOM HanpaBneHun AormkeH 6biTb MeHee 5 %.

6.7 CyMmmupoBaHue CUrHaINnoB

Mpn He06Xx0AMMOCTY CyMMUPOBAHUSI CUTHAMNOB AATYUKOB CUITbl UM aKCENePOMETPOB pe3yribTaT CyMMU-
poBaHus1 HE [0IDKEH BLIXOAWUTL 3a npegenbl gonycka + 5 %. OaHnm 3 cnocoboB BbINONHEeHUst AaHHOTo Tpebo-
BaHWA ABNAETCA NPUMEHEHUEe AAaT4YMKOB OZHOIO TUNa ¢ Kodd uumeHTamm npeobpa3oBaHus, OTIMHAIOLLUMUCA
Apyr oT Apyra He 6onee yem Ha 5 %. [Ipyroi cnocob — BbINOMNHATbL CyMMUPOBaHME C MOMOLLIbIO MHOTOKaHar b-
HoOro aHanmaartopa. B atom cnyyae ans komneHcauum pasHocTu KoadhduuMeHTOB Nnpeobpa3oBaHUi 4aTYMKOB
6onee 5 % 1 pa3HOCTU KO3 DULIMEHTOB YCUIEHNS NO KKAOMY KaHary A0MmkHbI 6biTh BBeieHbl COOTBETCTBYIO-
wve nonpasku (cM. 6.8).

6.8 AHanusaropbl

Wcnonb3yeMbie aHanusaTopbl CUrHanoB B Y3KOW NOoce YacToT A0MKHbI COOTBETCTBOBATL CNEAYIOLLMM
TpeboBaHusAM:

a) paspelueHue rno YacToTe AOIDKHO obecneumBaTh MNONy4YeHMe B CTIEKTPe CurHana, no KpauHeu mepe,
NATU CNEKTpasibHbIX SIMHUA B K&KOO0W TPETbOKTABHOW MONOCE YacTOT aHarnuaa;

b) pa3sHOCTb 4acTOTHbIX XapaKTepUCTUK KaHanoB (BKIioYas ycTpoMCTBa (hOPMMPOBaHUS CUFHAmNoB),
MCMONb3yeMbIX 4118 U3MEPEHNI YCKOPEHWSA Ha BXOJHOW CTOPOHE U CUIbl HA BbIXOLAHOW CTOPOHE YNPYTOW OMophbl,
pormkHa 6biTb He Gonee 0,5 b Ans naMepeHuii ¢ TeM e paspeLLeHUeM Mo YacToTe, KOTOPOE UCTIONb3YeTCs NPU
MCTIbITaHUKM YNpYrux onop. B npoTMBHOM crnyyae Al KOMNEHCaUUn pasHuubl B KO3UUMEHTax ycuneHus
KaHanoB JOIMKHbl ObiTb BBEAEHbI COOTBETCTBYIOLLME NONPABKU.
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OanH 13 cnocoBoB cpaBHEHUA KOBMULMEHTOB YCUNEHUS KaHaNoB 3akniodaerca B criegyoweM. Ha
Bx0Z 060MX KaHamnoB NoAatoT OAWH U TOT Xe LUMPOKOMONOCHBIN curHan (Hanpumep, Genbiit Wwym). Mocne atoro
onpedensitoT OTHOLIEHWE cpeHeKBaapaTUYHbIX 3HAYEHUIA CUrHANOB B Y3KOW NOMOCE YacToT, KOTOPOe AOMKHO
6biTb He 6onee 0,5 AB. Ecniu 3To YCNOBUWE He BBIMOIHAETCA, TO NONYYEHHOE OTHOLWEHUE UCNIOMNb3YIOT Kak Kop-
PEKTUPYHOLLMIA MHOXUTE b NPY N3MePEHUAX AMHAMUYECKOM )KECTKOCTU.

7 WUcnbiTaHuna

7.1 YcTaHOBKa UCNbITYyeMOro o6bekTa

MCI'IbITyeMbII‘/‘I 06bEeKT coeaVHAIOT C NNTON pacnpegeneHnA BblH)/)l(,ﬂalOLuel‘;l cunbl U NNATOM pacnpeae-
NeHusi 3aTopMaXnsatoLLe N cusbl (Mpu nx HaJ'II/I‘-II/II/I) Tak, 4To6bl 06ecneunTb HaaeXHbIA KOHTaKT C MOBEPXHOCTSI-
MW 3TUX NAAT Mo BCel nnowaan naHues. letanu, KoTopble He ABNAIOTCA COCTABHOW YaCThbio YNPYron onopbl B
npouecce ee akcnnyartauun, JOXKHbI 6bITb AEMOHTUPOBAHbI.

MpumedaHwn e — [ns yny4weHUsi KOHTAKTOB UCMbITYEMOro OGbEKTa C 3NIeMEeHTaMM UCMbITATENBHOW YCTaHOBKN
MOTYT NPUMEHATBLCS KOHCUCTEHTHAsA CMa3Ka UIu OBYCTOPOHHAA Knevikasa neHta. OgHako B NOcnegHeM cny4ae 310 MOXeT
NPVYBECTU K UCKAXXEHWIO PE3yNIsTaToR B 06MacTy BbICOKMX HacToT. Mpu Gonbmx pasmepax NOBepxXHOCTU (hnaHUEB ee peko-
MeHayeTCs BbIPOBHSTb.

Mpw McnbITaHNK yNpyrux onop, cogepXxallmx pesnHosble geTanun, MoxeT HabnogaTeca MeaneHHoe nNpo-
cefaHue nocregHuUx nog AenlcTesMem cTaTu4eckol Harpy3aku. B aToM cnyvae k onope AomkHa 6biTb NpunoxeHa
cTaTnyeckas Harpyska ao 100 % ee gonycTumoro sHaveHus. amepeHUa MoxHO NPoBOAUTL TONBbKO NOCAe TOoro,
Kak u3MeHeHue npoceaaHuns onopel Nog Aeictamem Harpysku 6yaeT He 6onee 10 % B AeHb.

7.2 Bbi6op cucTeMbl MU3MEPEHUA CUNbI

B cucteme namepeHust CUribl MIPUMEHAT OAWMH WU HECKOSbKO AaTYMKOB CUMbI B 3aBUCUMOCTU OT pasme-
POB UCMbITYEMOro 06bekTa U cTeneHn ero CUMMETPUYHOCTH.

Mnuta pacnpegeneHns satopMmaxusatowen cunbl AOMKHa BblTb KAK MOXXHO MEHbLUWX pa3MepoB U Mac-
cbl, HO 06ragaTh 4OCTATOYHON KECTKOCTbIO, YTOOLI He AONYCTUTL NOABNEHUE PE30HAHCOB B AMana3soHe 4acToT
nsmepeHuin. Paamepbl NOBEPXHOCTU NANTLI HE AOMKHbI HbITb MEHbLLIE COOTBETCTBYIOLMX Pa3MepOB UCTbITYe-
Moro o6bekTa B 0b6nacTu KoHTakTa.

[nsi npoBepKM XXeCTKOCTU CUCTEMBI U3MEPEHUSI CUMbl ee BO3GY)KAaloT CUITON, NMPUIOXEHHOW B LIeHTpe
NNUTbI pacnpeaeneHuns BeiHykgawwwen cunbl. OnpeaensoT nepefaToyHyo (PYHKLUIO CUCTEMbI, BXOAOM KOTO-
pon AiBNsieTCsi curHan Bo3byXaeHus (ero usmepsioT C MOMOLLbIO AONOMHUTENIbHOTO AaTyuKa CUnbl), a BbIXO-
OOM — cuUrHan cucteMbl uamepeHus cunel. MNepegarovHas yHKUNUS AOIDKHA UMETb MOCTOSIHHOE 3HaYeHne Bo
BCEM AnanasoHe 4acToT USMepeHui.

7.3 YcTaHOBKa akcenepoMeTpoB

AKcenepoMeTpbl yCTaHaBMUBAIOT Ha BXOAHOMN U BBIXOAHON CTOPOHaX UCTLITYEMOro o6bekTa Ana nsme-
PEHUs1 YCKOpPEeHUiA a, U a, COOTBETCTBEHHO (CM. pucyHkn 2—5). KpenneHue akcenepomeTpos A0MKHO ObiTb
XEeCTKUM M COOTBETCTBOBaThL pekomeHaauusam MCO 5348.

Cnepnyet 06paTnTh 0co60€ BHUMaHUE Ha MecTa yCTaHOBKM akcenepoMeTpoB Ha NUTax pacnpeaeneHus
cunbl unu conaHuax ucnelityemoro obbekta. Ecnu Bubpauus aeicTeyeT NpenMyLecTBeHHO B BEPTUKANbHOM
WK NoNepeyYHOM HarnpasneHun, To AoNycKaeTcsl IPOBOAUTL U3MEPEHUS C UCTIONb30BaHUEM OQHOIo aKkcenepo-
MeTpa, YCTAHOBMNEHHOTO Ha HEKOTOPOM PACCTOSIHUM OT OCU CUMMETPUM UCTIBITYEMOTO 0GBbekTa NpU YyCroBuun,
47O yrnoeasi BU6paLus He NpuBeaeT K OTKIIOHEHUIO pe3ynbTaTta usmepeHuii bonee yem Ha 0,5 ab.

M pwumMmeyaHn e — [N KOHTPONS YINOBOW BUOpaLMKN MOXHO NPOBECTU M3MEPEHNA C NMOMOLLbLIO OQHOIO M TOTO Xe
aKcenepoMeTpa, yCTaHaBNMBaeMOro Ha Pa3HbIX PACCTOSIHUSIX OT OCU CUMMETPUN.

Ona ncknoueHns BNUAHUA YrnoBoi BUOpaumm chnaHueB UCTbITYeMoro obbekTa uamepeHusi BuGpadum
NPOBOAAT C MOMOLLIbIO ABYX aKCeNepoOMeTPoB, yCTaHABNMMBaEMbIX CUMMETPUYHO OTHOCUTENBbHO BEPTUKATLHON
0OCY CUMMETPUU UCTILITYEMOro 061eKTa, C NocneayoLLUM yepeqHeHUeM.

7.4 YcraHoBKka BUGpoB0o36yauTens

Ansa nepepaun Bo3byxaeHns ot BUGpoBo3bYyaAMTENS K BXOAHOW CTOPOHE UCTILITYEMOrO 0GbekTa MoXeT
notpeboBaTbcs npuMmeHeHue Tonkatensi (cM. [3]). KoHcTpykums TonkaTenst 4omkHa ObITb A0CTAaTOUHO XKECTKOMN,
He gonyckaroLen NosiBNeHns UsrnbHbIX konebaHuin, KOTOpble MOMYT CHA3UTL TOYHOCTb M3MEPEHUIA BCNeACTBUE
nosieNeHns BubpaLym B nonepeyHom HarnpasneHUn 1 UsnyvyeHns 3ByKOBOW 3HEPrum B BO3AYLLHYO cpeay.

13



rocT P UCO 10846-2—2010

7.5 MeHepaTop cUrHanoB

"eHepaToOp cUrHanos AOIMKEH NPOU3BOAUTL CUrHAMNBI OAHOMO U3 CrieayroLnMX BUOOB!

- CMHycouaanbHble cUrHanbl C AUCKPETHO UBMEHSIIOLLIMMUNCS YacToTaMu;

- CMHycouaanbHble cUrHanbl C NNaBHOW NePEeCcTPONKON No YacToTe;

- CMHycouAaanbHble cUrHansl ¢ Nepruoau4eckon NepecTponkon rno YactoTe;

- Y3KOMNOOCHbIE CriyYanHble curHansbl.

Mpon3soanMMbIA cUrHan AoimkeH ObiTb AOCTAaTOMHO ANUTENbHBIM AMNA TOro, YTobbl obecnevyntb ero
addekTMBHOE yepeaHeHne. UameHeHWe pesynbTaTa usmepeHuii nocne yaBoeHs BpeMeHu yepeaHeHWs gon-
XHO 6bITb He 6onee 0,1 aB. Mpu UCNoNb30BaHUM CUrHAMNOB C AUCKPETHBIM U3MEHEHWEM UM NeproanNYecKoin
nepecTpoKON YacToThl WAl U3MEHEH WS YacTOTbl U PacCTOsIHUE MeXdy COCEeAHUMN COCTaBMAOLWMNMU B CreK-
Tpe curHana 4omkHbI 6bITb TaKUMK, YTOBLI NPY aHanNMse B KaXK40N TPeTbOKTaBHOM NoMoce AnanasoHa 4actoT
N3MepeHnin BbINO He MeHee NATM YacTOTHBIX COCTaBNAOLMX.

7.6 UsmepeHus

7.6.1 O6LWmne nonoxeHus

M3mepeHns nposoaaT Anst 04HOr0 UMW HECKOMbKNX NpeAcTaBUTENbHBIX PEXUMOB CTaTUYECKOro Harpy-
KeHns.

M3mepeHns npoBoaaT npu 04HOM UM HECKOMLKUX NPeACcTaBUTENbHBIX 3HAYEHWUA TeMMNepaTypbl OKpYXa-
towwero Bo3gyxa. B npouecce nsamepeHuii 3agaHHoe 3HadeHne TeMnepaTtypbl KOHTROMPYOT. [0 NnpoBeaeHust
ncnblTaHW ¢ 3a4aHHoN TemnepaTypoi OKpYKatoLLero Bo34yxa UCMbITyeMblid 06 beKT BbiAepK1BatoT Npu aTon
TeMnepaType (B npegenax gonycka = 3 °C) B Te4eHne He meHee 24 u.

Ecnu oxnpgaeTca Bbicokas YyBCTBUTENbHOCTb CBOMCTB MaTepuana ncneltyemoro obbekta (Hanpumep,
AeMnurpoBaHns) K U3MeHeHUIo TeMnepaTypbl UM OTHOCUTENbHON BIAXXHOCTU BO3AyXa, TO Ha 3TN NapaMeTphbl
yCTaHaBNMBAOT AOMYCKN, V1 pe3ynbTaTbl ©3BMEePEHUIA CHUMTaIOT [OCTOBEPHbLIMU TOMBKO B MpeAenax ycTaHOBMEeH-
HbIX IONYCKOB.

Mepen npoBeaeHNeM U3MEPEHNiA ONPeAensitoT U thKCHUPYIOT YPOBHI Cunbl Lg, 1 yckopeHus L, B npu-
CYTCTBUM cUrHana Bo3byxaeHus n6es Hero (poH). Mo BO3MOXHOCTU, U €CU HEe YCTaHOBNEHO UHOE, ceran BO3-
6y>xaeHns perynumpyroT Takum obpasom, YTobbl pasHOCTb YPOBHEW B MPUCYTCTBUN BO3OYXAeHUA U 6e3 Hero
6bina He MeHee 15 ab Bo Bcex AvanasoHax 4acToT M3MepeHui.

Mepen npoBeAeHNEM U3MepeHUI onpeaensoT, HackosbKo YCKOpeHWe B HanpaBneHun Bo3byxaeHust
NpeBoCXoAUT YCKOPEHWe B APYruX HanpaBsneHuax. PesynbTaTbl UsMepeHuit, Npy KOTOPbIX He BLINOHEHO YCIo-
Bue popMyrnbl (3), HE YYUTBIBAIOT NPU pacyeTe NepexoaHON AUHAMNYECKOM JKECTKOCTU.

Kpome Toro, ecnu Ans nsmepeHns yCKOpeHUin Ha BXOAHOM (a,) U BbIXOJHOM (a,) CTOPOHaX UCTILITYEMOro
obbekTa ByaeT UCMOb30BaHO NO OAHOMY akcenepomeTpy, TO NPOBEPSAOT NPUroQHOCTbL MecTa YCTAHOBKM
akcenepometpano 7.3.

Mpu UcnblITaHNAX NPOBOAAT U3MEPEHUS YCKOPEHUIA 8y 8gy W @y, Ha BXOAQHOW CTOPOHE UCMbITYeMoro
obbekTa v cunel F, 1 yCKOpeHMM @y, @y, N @y, Ha BbIXOZHOI CTOpPOHEe UcnbITyemMoro ob6bekTa. HanpasneHue z
COOTBETCTBYET HOpManbHON COCTaBNAIOLWEN NOCTYNaTeNbHOro ABMKEHUS, HanpaBnNeHns y U X — ero nore-
peyHbIM cocTasnawmM. MNpn pacveTe NepexoaHon AUHAMUYECKON XKECTKOCTU He YYUTLIBAKT pe3ynbTaThl
n3MepeHuit, He COOTBETCTBRYIOLWME TpeboBaHWAM 6.1—6.4.

7.6.2 [locToBepHOCTb pe3ynbLTaToB UIMEPEHUN

PesynbTaThl U3MEPEHUN CHUTAIOT AOCTOBEPHBLIMU NPU BLIMOITHEHWUU CReAYIOWNX YCNOBUIA:

a) nosefeHWe ucnbiTyemoro obbekTa B AManasoHe Bo3GyxaeHUA octaeTcs NpUbNU3nTensHO NUHeR-
HbIM (CM. 7.7);

b) obnacTb KOHTaKTa ynpyroi onopbl ¢ UCTOYHUKOM BUGPaLIMK U C U3ONUPYEMOI KOHCTPYKLMEA MOXHO
CUYMTaTb TOYEYHBIM COeAUHEHUEM.

MpumevaHnune—/[nA NPoBepkn BbIWENEPEUNCIIEHHBIX YCIOBUIW MOME3HO WCNONb30BaTb (PyHKUMIO Kore-
PEHTHOCTN MEXAy CUrHaNamun Ha BXOAHOW U BbIXOAHOW CTOPOHE UCTILITyeMOro o6bekTa. 3HaunTenbHoe oTnnume yHKLMmn
KOFepPEHTHOCTN OT €ANHULBI CBUAETENLCTBYET O HANUYMM Kakmx-Nnnbo HapyLweHWn ycnoBus 4OCTOBEPHOCTU pe3yrnbTaToB
N3MEPEHWNIA; HU3KOM OTHOLIEHUW CUTHAN/WYM, HENWHEWHOCTN U ap.

7.6.3 HeonpeneneHHOCTb U3MepPEeHUN

HeonpeaeneHHOCTb pe3ynbTaToB U3MEPEHUI, NPOBEAEHHbLIX B COOTBETCTBUN C HACTOAWUM CTaHAap-
TOoM, Heobxoaumo oueHUTb cornacHo Pykosoactesy MCO/MOK 98-3. B npoTokosie ucnbITaHWi yKasbiBatoT pac-
LUMPEHHYI0 HeonpedeneHHOCTb U 3HadYeHue koadhduumeHTa oxBaTa, KOTOPbIN AOMMKEH COOTBETCTBOBATb
noseputensHon BepoATHOCTN 95 %.

PekomeHaaumm no oueHke HeonpeaeneHHOCTU U3MepeHUiA NpuseaeHbl B NPUOXKEHUN B.
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MpumeyaHune— MNpaktuieckoe npumeHenne Pykosoactea MCO/M3K 98-3 B nonHom oGbeme B HacTosilee
Bpemsi 3aTPyAHUTENbHO 3a UCKMYeHeM HeGOoNbLLIOro YMcrna creunanmavpoBaHHbIX UChblTaTenbHbIX nabopatopuii. Ha-
KOMMNEHHbIX CBeAEHUI O BOCNPOM3BOAUMOCTU PE3yrnbTaToB, NMONMy4YeHHbIX B COOTBETCTBUM C HACTOSLLMM CTaHAAPTOM, He-
[OCTaToMHO ANA onpegeneHust ToMHoCcTM metoga. Cucrtematnyeckoe nccnegoBaHne MCTOMHMKOB HEONPeaeneHHoCTH, ne-
peYncneHHbIX B NPUNOXeHUn B, No3BoNseT Nony4nTs BaxXKHYIO MHMOPMaLWIO AN ONUCaHUsi METoaa N3MepeHuit.

7.7 MpoBepKa NUHeAHOCTU

KoHuenuusi onpegeneHns nepexoaHon AMHaMUYeCKOM XXeCTKOCTU BUBpON3oNsATOPOB OCHOBaHa Ha npea-
MOMoXeHUU MMHEMHOCTN MoAe e, OnuckIBaroLW X X ABVXKeHWE. B peanbHbIX YyCNOBUSIX ypaBHeHWNE ABWKEHNA
YNpYyrux onop MOXKHO cHATaThb JIMHEAHBLIM TOSLKO B HEKOTOPOM NPUBnmkeHUn. YTobbl yoeanTbea B BbINOMHEHUN
TpeboBaHWA MMHENHOCTW, cneayeT CpaBHUTL pe3yrbTaTbl USMepeHuil NepexoaHon ANHaMUHECKOW KeCTKOCTH,
nony4YeHHbIe NPW pasHbIX YPOBHSAX BXOAHOMo BO3ByXaeHus.

Ha npakTuke nposepka NMMHENHOCTU B MOSTHOM 06beMe TpyaHopeanMsyema, No3TOMY B HACTOSALLEM CTaH-
AapTe npoBepKa IMHENHOCTN OrpaHu4eHa KOHTPOSIEM NPOMOPLIMOHaNLHOCTU BXOAHBIX U BbIXOAHBIX CUrHANOB,
T. €. MOCTOAHCTBOM OTHOLUEHWS CUSbl Ha BLIXOAHOW CTOPOHE UCNBITYeMOro o6bekTa K yCKopeHuo (nepemelie-
HUI0, CKOPOCTN) Ha ero BXogHou ctopoHe (cM. 3.11, npumedanus 1 n 2).

3HavyeHUsi nepexoHON AMHaMUYECKON XKeCTKOCTU, onpeaesieHHble MO HacToAWEeMY CTaHAapTy, MOXHO
cunTaTb JOCTOBEPHBLIMWU TOMbKO AN AnanasoHa Bo3OyXAeHWN, KOTOPbIA paccMaTpuBanca npu nposepke
NUHENHOCTU U ANIA KOTOPOro NMHEHOCTb Bbina noaTeepxaeHa. BepxHioto rpaHuLy aAuanasoHa Bo36GyxaeHus,
ONA KOTOPOro AaHHble MOXHO CUMTaThb AOCTOBEPHBIMU, YKA3bIBAKOT B NPOTOKOME UCMBITAHWUNA.

MpoBepKy NMHENHOCTU NPOBOAAT crieytoLwmM o6pasom:

a) NpuHUMMaloT 3a cnekTp A TPETbOKTaBHbINA CNIEKTP BXOAHOTO CUrHanNa 3a4aHHoro YPOBHS;

b) npuvHumaloT 3a cnekTp B TpeTboKTaBHbIN CNEKTP curHana, yposeHb koToporo Ha 10 oAb HuXe, Yyem ana
crnekTpa A;

C) ecnu ypoBHU NepexoaHOoN ANHaMUYECKON XXeCcTKOCTN ANna Bo3byxaeHuin co cnektpamn A 1 B otnuya-
toTCA He Bonee yem Ha 1,5 b, To cunTaloT, YTO pe3ynbTaTbl U3MepeHUA ANst YPOBHSA BXOAHOTO BO3AENCTBUA
paBHOro UKW HUXe, YeM B cnekTpe A, ABMASIOTCA I0CTOBE PHBIMU;

d) ecnun makcumanbHbI YpoBeHb cnekTpa A, KOTOPbIN MOXET OblTb AOCTUrHYT Ha AaHHON UCNbITaTeNb-
HOWM yCTaHOBKe, HUKe YPOBHE N BXOAHbIX BO3AENCTBUN, KOTOPLIE UMEIOT MeCTO NPU 3KCNAyaTaLum ynpyrom ono-
pbl, TO 3Ta yCTaHOBKa AOMKHa bbiTb MoauduuMposaHa Anst Toro, 4YTobbl Monyuutb Tpebyemble ypoBHM
BXOAHOro BO36YXaeHWs. B NpoTMBHOM cny4vae UCNONb3YIoT ApYIyio UCNbITaTENbHYIO YCTAHOBKY;

e) ecnv nposepka No NepeuncneHunto c) Npueena K oTpuuarenbsHbIM pesynbTatam, TO BhllleykasaHHYIo
npoLeaypy crnegyeT NoBTOPATL AN 6onee HU3KUX ypoBHEW BXOAHbLIX BO3AEACTBUI A0 TEX Nop, Noka He ByaeT
YyCTaHOBMEH AnanasoH, B KOTOPOM COXPaHAETCA MOCTOAHHBIA KO3 ULMEHT NPONOpPLUOHANbHOCTU MexXay
BXOAHbIM U BbIXOAHbLIM CUrHanaMu.

AnanasoH nNMHeNHOCTN AorkeH BbITb 3adpUKCUpPOBaH Kak MakcuMarbHOe 3HavyeHue YPOoBHA BXOAHOMO
YCKOPEHUA B TPETbOKTaBHOM MOMoce 4acToT, ANA KOTOPOro nposepka NIMHENHOCTU Aana NonoXuTenbHbIn
pesynbTar.

MpunMedaHun e — Ha oCHOBe NONyYeHHbIX NPeAenbHbIX 3HAYEHUI BXOAHOIO BO3AENCTBUA B TPETBOKTABHbIX NO-
nocax MoryT 6biTb AOMONMHMTENBHO paccuMTaHbl U NPeACcTaBneHbl Apyrve npeaenbHbie napameTpbl, HanpuMep Makcu-
ManbHO AOMYCTUMOE CPeAHEKBaAPaTUYHOE 3HA4YEHNE BXOAHOTO NEPEMELLIEHWS.

Ecnv nposepka nuHeHoCT Ans AaHHOTO UCTILITYEMOro 06bekTa ¢ UCTMoNb30BaHWEM BbileyKa3aHHOro
KpuTepusa Aana oTpuuaTtenbHbli pe3ynbTaT, To NoBeAeHUe 3Toro o6bekTa cnegyeT paccMaTpuBaTh Kak Henu-
HelHoe. Ha Takne obbekTbl MeToA onpeaeneHus NepexoaHoON AMHAMUYECKON KEeCTKOCTU, YCTAHOBAEHHbLIN B
HacTosiLLleM cTaHaapTe, He pacnpocTpaHsieTcsi. Ho OH MoXeT BbiTb MCNOMb30BaH Npy OLEeHUBaHWN CBOUCTB
ynpyrom onopbl 41 KOHKPETHBIX YCMOBUIA ee NPUMEHEHWUA, HanpuMep Npu cuHyconaanbHOM BO3GY)KAEHWUN ¢
PUKCNPOBAHHON aMNNNTYA0N.

8 OueHKa pe3ynbTaToOB UCMbITaHUN

8.1 PacueT nepexogHon AUHAMUYECKOMN XXECTKOCTU

Mocne nonyyeHns pesynbTaToB USMEPEHUI 3aToOpMaXXuBatoLLen cUnbl F, N YCKOPeHUA a, paccyuTbiBaloT
nepexoaHyo AUHaMUYECKYH KeCTKOCTb, ANs Yero npeaBapuUTenbHO BLINOMHAT NpeobpasoBaHue yCkopeHus
a1 B nepemMelleHne u1. B cnyyae rapMoOHU4eCKUX CUrHanoB nepexoaHyo AUHaMnU4yeCKyto XXeCTKOCTb k2,1 pac-
CUMTBIBaOT No hopmyne
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- F2 = 2F2
Ky = u (2n 1) a (4)
lMNepexoaHas AMHamuyeckas KeCTKOCTb NpeacTaBnaeT coboi KOMMNIEKCHYHO (PyHKLIMIO YacToTkl C MOAY-
nem |k, 4| 1 pasoBbIM yrnom ¢, ;.
Ha ocHoBaHWW n3mepeHnii nepexoaHo AMHaMUYECKON KECTKOCTU K, 4 ( Ans TEXKe orpaHu4eHuit v Tpe-
60BaHWN MO TOYHOCTU U3MepeHnin) onpeaenstoT koadduuneHT notepbn (cM. 3.6) no hopmyne

N =tg@,, =Im {kzn}/Re{sz}. (5)

MpumeyvaHnwne 1—Pacyerbl KoadrUMEHTa MOTEPL 1 BLINOMHAT NPy HeobxogumocTn. Ha BbiCOKMX YacTo-
Tax ynpyryo onopy Herb3s paccmaTpuBaTh kak 6e3mMacCcoByto NPYXUHY, NO3TOMY B ANana3oHe BbICOKUX YaCTOT BEMUUMNHY,
nony4aemyto B COOTBETCTBMU C OpMynon (5), HeNb3s paccmarpyBaTh Kak XapakTepucTuky AeMndunpyioLLmx CBOUCTB Ono-
pbl (cm. UCO 10846-1).

MpumevaHune 2—Ecnu koaddPpurumeHT NOTepb Man, To OueHKa, nony4eHHas no dopmyne (5), ctaHoBUTCA
O4€eHb YYBCTBUTENbHOW K HEonpeaeneHHocTn namepenvin. Hanpumep, sHavenmne koaddpuumerta noreps n(f) = 0,01 coor-
BETCTBYET ha3oBOMY yrIny 94 = arctg(n) = 0,57°. B atom cny4ae ko3chhuuMeHT notepb pekomeHayeTcst onpeaenaTb Ha
OCHOBE M3MEepEeHNS LWMPUHBI MONOCH! pe3oHaHca konebaHnmn ynpyron onopei.

8.2 lNepexoaHasa AUHAMUYECKas XKECTKOCTb B TpeTbOKTaBHOﬁ nonoce 4acTtort

3HaveHne nepexofHon AMHaMNYECKON XEeCTKOCTI, yCpeaHEeHHON No YacToTe B TPETbOKTaBHOW nosnoce
yacToT, k,, onpeaensioT no gopmyne

Y2
n (6)
K, = {gzlkm(fi >|2} ,

i=1
raoe CcyMmmunpoBaHue BbIMOJTHAKT MO NATU U 6Gonee 4acTOTHLIM COCTaBNAOLLNM.

MprvumedvyaHue 1— CymmmpoBaHne KBaapaToB BENUYMHbLI NO3BONAET NOAHEPKHYTb NMMKOBbLIE 3HAYeHUs nepe-
XOZAHOW AUHAMUYECKON KECTKOCTH, KOTOPbIE 06bIYHO MMeIOT Hanbonee BaxXHoe 3HaYeHue.

MpumeyaHne 2 — Pesynbrar Bbqucnenns no chopmyne (6) xopowo cornacyertcs ¢ AaHHbIMU HENOCPEACTBEH-
HOTO yCpeaHEeHUs cUrHana aHanu3aTopoM B TPETLOKTABHOM MONOCE YacTOT B PEArNIbHOM MacluTabe BpeMeHU Npuy yerioBum,
YTO PYHKLMSA CNEKTParbHOM MIOTHOCTN BXOHOTO NEpPeMeLLieHNs] U, SIBNSIETCSA JOCTaTO4HO MNOCKOM.

MpumeyaHune 3— O4eBngHo, YTO NpeAcCTaBIIEHNE PE3YNbLTaTOB U3MEPEHNI B hopMe NnepexoqHon AuHaMu-
YECKOW XeCTKOCTM, YyCpeaHeHHOW NO YacToTe B TPETHLOKTABHOM MOMOCe 4acToT, BedeT K norepe yactv nHdopmauum, B
YacTHOCTU, MHDOPMaLMK O hase ANHAMUYECKOW XapaKTePUCTUKN.

PeaynbTaT nsMepeHuit NpeACTaBnsiioT B BUAE YPOBHS NePEeXOAHON AUHAMUYECKON XeCTKOCTH, yepea-
HeHHoM no YacTtoTe (cM. 3.18).

CpeaHereoMeTpu4eckylo 4acToTy f, TpeTbOKTaBHOM Nonockl YactoT onpeaenstoT no NCO 266.

8.3 MpeacTaBneHue pe3ynbTaToB NO TPETbOKTaBHbIM NOMOCaM 4acToT

JaHHble 06 YpOBHsSIX NepexoaHoN ANHaMUYECKOW JKEeCTKOCTU B TPeTbOKTaBHBIX MOSiocax 4actoT MoryT
6bITb NpeacTaBneHbl B Buae Tabnuubl unu rpachuka. B Tabnuue ykasbiBaloT cpegHereoMeTpuieckue 4acToThbl
TPETbOKTaBHbIX NOSIOC U YPOBHU NEPEeXoaHON ANHAMUYECKOW XKeCTKOCTU B Aeumbenax ¢ ykazaHUeM ofnopHOro
3HaveHns 1H .- m1.

Mpadmk 4acTOTHON XapaKTepUCTUKN IOIDKEH coaepXKaThb:

- BepTuKanbHyto Wkany B Macwitabe 20 mm Ha kaxable 10 b nnu B eguHMLax usmepsieMoi BENTMUYUHBI C
warom 1012

- FOPU3OHTanbHY!IO WKany B Maclutabe 5 MM Ha TpeTbOKTaBHYHO Nonocy.

Mpu nevyaTy MaclwTab MoXeT ObITb YBENUYEH UMM YMeHbLUIEH NPy YCNOBUA COXpaHeHusl nponopumia. Ans
yao6cTBa BOCNpUsiTUS Ha rpadmk MoxeT BbITb HaHeceHa MacluTabHas ceTka.

MpumeyaHune—Ipumep bopmara rpaduka npveeaeH Ha pucyHke 8. B gononHenue k wkane B geumbenax
(BepTVKanbHas WKana creea) crpasa NpuBeAeHa BepTUKanbHas norapudMmyeckas Wkana B HelOTOHaX Ha METp.

HeobxoanMmo TouHOo ykasbiBaTh, AN KAKOA AMHAMUYECKOA XapaKTepucTukn NpeAcTaBreHbl 3TU AaHHbIe
(T. e. ANa HopMarnbHON UNK NonepedHoN CocTaBNALWEN NoCcTynaTenbHOro ABUXKEHUN), a Takke NPUBOAUTL
AaHHble 0 TemnepaType Bo3ayxa, NPUIoXeHHOW CTaTUHECKON Harpyske 1 o Apyrux napameTpax UcrbliTaHUNA.
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PuncyHok 8 — lMpumep cdopmata rpadmka Ans NnpeacTaBneHns ypoBHEN NepexoaHon AMHaMUYECKON KEeCTKOCTH
B TPETLOKTaBHbIX MONOCAX YacToT B 3a4aHHbIX YCIOBUSIX MCNBITAHWN

8.4 MpeacTaBneHue pe3ynbTaToOB B Y3KUX NOMOCAaX 4acToT

JononHuternbHo MoryT 6bITb NpeacTaBneHbl cBegeHns 06 amnAnTyaHoM U ha3oBOM cnekTpax nepexoa-
HOWM ANHaMWNYECKOI XeCTKOCTU, a Takke KOIPULMEHT NOTEPb € ykazaHWEM pa3peLLeHns No YacToTe Npu aHa-
nn3e B Y3KUX Nonocax yacTorT.

PesynbTaThl 13aMepeHUin Moy st NepexoaHon ANHaMUYECKOM XKeCTKOCTU NpeACTaBNsAoT B BUAe rpacuka
C ykasaHuneM onopHoro 3HadeHuns 1 H - M1, MpeanoyTuTensHbIM SiBNSeTCA creaytowmii doopmar npeacrasne-
HUSI JAaHHbIX:

- BepTuKanbHas Wwkana — B Macltabe 20 MM Ha kaxkable 10 b unv B eguHULIaX U3MepAeMOoit BeNUYUHBI
cwarom 10"2;

- FOpn3oHTanbHas Wkana — B macltabe 15 MM Ha OKTaBHYO NOocCy.

PesynbTaTbl UaMepeHuii dpasbl NpeacTasnsaioT B Buae rpaduka. MNpeanoytuTensHbIM sIBRSieTCs creayto-
LMK popmaT npeacTaBneHus AaHHbIX:

- BepTuKanbHas Wwkana — B macwTrabe 40 MM Ha gruanasoH oT MuHyc 180° o nntoc 180°;

- ropusoHTasnbHas Wwkana — B macwtabe 15 MM Ha OKTaBHYHO Nonocy.

PesynbTaThl nsmMepeHuit koadduLmeHTa noTepb NpeaAcTaBnsaloT B Buae rpaduka. MNpeanodtutenibHbIM
ABMAETCA cneayowmin doopmaT NpeAcTaBneHNs 4aHHbIX:

- BepTuKanbHas Wwkana — B Macwwrabe 20 MM Ha M3MeHeHWe koadduumeHTa noTepb B AecATb pas;

- FOpn3oHTanbHas Wkana — B macltabe 15 MM Ha OKTaBHYHO NOMOCY.

[ns npegctaeBneHus AaHHbIX aHanusa B y3Kkux nosocax yactoT B gnanasoHe oT 0 go 20 Ny gonyckaeTca
NCMONb30BaThb LKAy 4acToT B NIMHEHOM macliTabe.

MpwumeyaHune— Tpeboeanus k macliTaby rpacmka npu nevaTm NnpueseaeHsl B 8.3.

9 Pervcrpupyemas nHdopmauus

JormnxHa GbITb 3aperncTprpoBaHa nosHas MHpopmaLmsi 06 YCrOBUSAX UCTILITAHWIA 1 NONYYeHHbIX Pe3yb-
Tartax, B TOM Yucne:

a) HauMeHOBaHWe opraHv3aLmn, NPOBOAMBLUEN UCTILITaHMS,

b) cBeaeHuns 06 UcnbITyeMoM 06bekTe, BKMOYas:

- HaMMeHOoBaHWe NpPeanpPUATUA-M3roTOBUTENA, MOEeNN, 3aBOACKON HOMED,

- OnMcaHne UCTbITYeMOro obbekTa C ykasaHnem, kakue Aetany ynpyroi onopbl Gblnn noaseprHy Tl UCMbI-
TaHWsAM, a Kakue nepes UCTbITaHUAMN GbiNv yaaneHs,
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- AaHHble 0 BO3MOXHOCTV OMOpbl YMeHbLUAaThL NepejasaemMyto BUbpaLuio, 3asiBfieHHbIE U3rOTOBUTENEM;

c) cdoTorpaduyeckoe nnuM cxemaTudeckoe U306paxeHWe UCMbITYeMOro oGbeKkTa U UCMbLITaTeNbLHOM
YCTaHOBKU, ONCaHNe YCTPONCTBA CO34aHNs CTaTUYECKON HarpysKku;

d) onucaHvWe NnUThbI pacnpegeneHns BbiHYyXAatolWwen cunbl (Mpy HanMuMmM) ¢ ykasaHuMem pasmepos,
mMaTepwuana, Macchl, a Takke cnocoba coeAMHEHNS C UCTIBITYEMbIM OO BEKTOM;

e) CreKTpblyCKOPEHUs, UCMoNb3yeMble AN NPOBEePOK BbINOMHEHNA HepaBeHCTB (1)1 (3) (cM.6.116.4);

f) 3HaueHWeuYacToThIf, , BNNOTbL 40 KOTOPON BLINONHAIOTCA HepaseHcTea (1), (2)u(3) (cm.6.1,6.216.4);

g) npunoxeHHasa cTaTudeckas Harpyska (8 HeloTOHaxX);

h) Temnepatypa oKkpyatoLlero Bo3lyxa v ee uaMeHeHus B npoLiecce ncnbiTaHui (B rpagycax Lienbcus);

i) Apyrune ycnosus NCnbITaHUA:

- OTHOCUTENbHASA BIAXKHOCThL (B NpoLeHTax),

- YCroBUSA NOAroTOBKN NCNBITYEMOro 06bekTa K UCNbITaHUAM,

- Apyrue ocobble YCroBus, BNMSAIOLLIME Ha pesyfbTaT usMepeHuid (Hanpumep, cTtaTudeckoe NpoceaaHue
Onopbl, HaBeeHHbIe HA3KOYacTOTHbIE KonebaHus ¢ ykasaHUeM X amnanTyabl U 4acToThl);

j) onucaHwe curHana (curHanoB) Bo3byxaeHust;

k) cnekTp ypoBHeit yckopeHusiL, (MnunepemelLeHus,, eCiiv OHO ABNASTCA U3MEePSAEMOi BENIMYMHON) Ha
BXOZAHOW CTOPOHE UCMLITYEMOro obbekTa;

[) ncnonb3oBaHHbIE cpeACcTBa U3MEPEHNS U aHanu3a gaHHbIX C yKasaHWeM UX TUNa, MecTa pacnonoxe-
HWS, U3rOTOBUTENS, 3aBOACKOrO HOMepa, CBeAeHWUIA O MOBEepKax;

m) pesynbTaTbl U3MepeHnii NepexoaHON ANHaMUYECKOW XXeCTKOCTU, yCpeAHEHHOM Mo YacToTe B TpeTb-
OKTaBHBIX MO10CaX 4acToT, B AManasoHe 4acToT A0 fi,; ;

n) onucaHune yCrioBnn 1 pe3ynbTaToB NPOBEPKU NIMHEUHOCTU (CM. 7.7), BKNOYasA faHHbIe O BEPXHUX rpa-
HUUAX ananasoHa amninTys YyCKOPeHNs a, Uiv nepemeLleHns U,, B npeaenax KoTopbix pesynbTaThl usmepe-
HWUI MOTYT CHUTATbCA JOCTOBEPHBIMY;

0) onucaHve NpoBepKN BNUSAHNA (POHOBOIO LLyMa Ha pe3ynbTaT U3MepeHuit;

p) onucaHue NpoBepKuN BAMAHUSA BUbpauum, nepegaBsaeMoi No6oYHbIM NyTEM, Ha pe3ynbTaT UsMepeHuia
(cm.6.3);

q) AvanasoHbl TeMnepaTyp oKpyXKaroLero Bosayxa  OTHOCUTESbHOW BNAXHOCTU, B Npeaenax KoTopbIX
nony4eHHble pe3ynbTaThl U3MePeHNiA MOXHO CHMTaTb 4OCTOBEPHBIMU (A8 UCNBITYEMBIX 06 EKTOB C BLICOKOM
YYBCTBUTENbHOCTLIO K TEMNepaType N OTHOCUTEbHON BNaXXHOCTU BO3AyXa).

[ononHWTensHo B NPOTOKOSE UCMBITaHWA MOTyT 6bITb NPpUBeAEHbI criefytolume CBeAeHUs:

r) y3KOMOMOCHBIN CNEKTP MOAYNA NepexoAHOoN AUHAMUYECKOMN XKECTKOCTHU;

S) Y3KOMONOCHbIW CNekTp drasbl NepexoAHON AMHAMUYECKOM XEeCTKOCTH;

t) y3KkononocHbIN cnekTp KoadduumneHTa noTepb € ykasaHuem (M cebinkot Ha FOCT UCO 10846-1), uto
3Ta BefM4MHa MOXET CUMTaTbCA JOCTOBEPHON XapaKTepUCTUKON ANCCUNAaTUBHBIX CBOMCTB OMOPbl TOMBKO B
061acT HU3KMX YacToT, Ha KOTOPLIX BAVAHNE NHEPLMOHHBIX CUM BHYTPU UCMLITYEMOro obbekTa HesHauu-
TernbHo);

u) gencTeuTenbHas U MHUMas YacTy NepexoaHON ANHAMUYECKOMN XKECTKOCTH;

V) MHdbopMaLns 0 BEpXHEN rpaHuLe AvanasoHa BXOAHOro BO3GyxaeHWUA (Hanpumep, B BUAE Makcu-
MarbHOTo cpegHekBagpaTUYHOro 3HaYeHUs nepemMelleHns), B npegenax KoToporo pesynbTaTbl U3SMepeHuin
CUMTaIOT JOCTOBEPHBIMY;

W) KpuBas cTaTUYeCcKoro HarpyxeHus (CM. npunoxeHue A).

10 MpoTokon UcnbITaHUM
MpoTokon NcnbITaHUN JOMKEH cogepXaTb CChINIKY Ha HACTOSALLWIA CTaHAapT 1 BKOYaTh B cebs nHdpop-

MaLmio, Mo KparHelh Mepe, yKasaHHYo B nepedncneHusax a), b), g), h), ) um) paspena 9.
MpoTokon UcnbITaHUA AOMKEH BKNHOYaTb OLEHKY HeornpeaeneHHoCTU usMepeHui (cM. 7.6.3).
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MpunoxeHue A
(cnpaBo4Hoe)

KpVI BasA CTaTU4YeCKOro HarpyxeHusa

Mpu HeoBXOANMOCTH K MPOTOKOY UCMbITAHUI MOXET BbITh NPUNOXKEHA AMarpaMma KPUBOW 3aBUCMMOCTM Npoceaa-
HUA ONOpPbI OT CTATUYECKOro HarpykeHusi B gnanasoHe ot 0 go 100 % gonycTvMoro aHaveHus C onncaHneM MeToza ee nony-
YEHWA UMK CCbINKOW Ha COOTBETCTBYIOLLMUIA UCTOYHWK (CM., Hanpumep, [6] n [7]).

MpwnoxeHne B
(pekomeHayemoe)

HeonpepeneHHOCTb U3MepeHUM

B.1 O6wme nonoxeHus

MepexoaHas AMHaMUYeCcKas XXeCTKOCTb SIBNAETCS YaCTOTHOW XapakTEPUCTUKON, N HeonpeaeneHHOCTb ee nuaMmepe-
HUI TakKe MOXET 3aBUCETb OT YacTOThl.

Bcerga npucyTcTBYyOLLEN COCTaBNSAIOWEN HeonpegeneHHOCTU NoBbIX U3MEepPeHni ABNSETCA MHCTPYMEHTanbHan
HeonpeaerneHHoCcTb, 0GYCrNOBNEHHAs HEUAEArbHOCTBIO U3MEPUTENBHOW CUCTEMBI (aKCENEePOMETPOB, AATHNKOB CUMbI,
aHanM3aTopOB CUrHarnoB). 3Ta COCTaBMSIOLWAsA HeonpeaeneHHOCTV Hanbonee nerka AnNs KOHTPONSA, NOCKONbLKY 3anenseT-
CSl MOCTaBLLMKOM CPEACTB U3MEPEHUNA.

CnoxHee oOLeHMBaTb U KOHTPONMPOBATb COCTABNSIOLMNE HEONPeaeNeHHOCTH, CBA3aHHbIE C UCNbITATENbHON yCTa-
HOBKOW. 3Ta CNOXHOCTL 0GycnosneHa 6onbwMm pasHoo6pa3nem Kak UCNbITaTENBHBIX YCTAHOBOK, TAK M UCNbITYeMbIX 06b-
eKTOB. BBuay OTCYTCTBMS CMCTEMATMYECKMX WCCNEeOdoBaHWN W pe3ynbTaToB MexnabopaTopHbiX CPaBHUTENbHBIX
UCNbITaHWIA NO OUEHKE UCTOUYHMKA HeonpeaeneHHOCTU AaHHOro Buaa, nHdopMmauus 0 HeM BecbMa ckyaHa. B obwem cny-
Yae 3Ta cocTaBnAWan HeONPeAeNeHHOCTU 3aBUCUT OT COMETaHUS UCTIbITAaTENbHOW YCTAaHOBKU U MCNbITYeMOro obbekTa,
noaTomy GyaeT CnoxHa ansa oueHkn Ans 6onbLWMHCTBA Nonb3oBaTenein HacTosAWero ctaHgapTa. B ocobenHocTn ato cnpa-
BEANMBO ANA OYEHb XXECTKUX W KpynHorabapuTHbIX OMnop, A5 KOTOPbIX AaHHAN COCTABNSAIOWAs HEONPEeAeNeHHOCTU MOXeT
3Ha4YMTENBHO NPEBbLIWAaTL MHCTPYMEHTalbHYI0 HeonpeaeneHHOCTb.

TeM He MeHee, NOCKONbKY METO/I, YCTAHOBIEHHBIA HACTOSILLIMM CTAHAAPTOM, COAEPXKUT psif, KECTKUX Tpe6oBaHWi K
YCMNOBUAM UCMBITAaHWUIA, 4TO camo no cebe orpaHWuMBaeT HeonpeaeneHHOCTb N3MEPEHNIA, HEKOTOPbIE NOMEe3HbIE OLEHKN
pasznuYHbIX UCTOMHUKOB HEONpeaeNneHHOCTU BO3MOXHbI. B paszgenax HacTtoAwero npunoxeHusi B nocnegoearensHo pac-
CMaTpPUBaOTCHA NCTOUHNKN HEONPeAEeNeHHOCTU M OLLEHMBAETCS UX BKNaz, B CYMMapHYI0 HEONpeaeneHHoCTb.

B.2 YpaBHeHWe namepeHni ANA yPOBHA NepexoaHOoN AMHAMNYECKON XeCTKOCTH, yCpeJHEHHON No YacToTe
YpaBHeHWEe U3MePEHUIi YPOBHS NepexoaHON AMHAMUYECKON XXECTKOCTU B TPETbOKTABHOW Moroce ‘-IaCTOTLkaV nmeet

BUA
Lkav = Lkav + 8ins + 8rep + 8rig + 8Iins (81)
rae Lkav — pe3ynbrart M3MepeHMﬁ YPOBHA nepexop,Hoﬁ ,ElMHaMVI‘-IeCKOﬁ XXEeCTKOCTu B TpeTbOKTaBHOﬁ nonoce 4actot
(cm. 8.2);
Sins — Bnusiiowas BennymnHa, onncbiBatowan UHCTPyMEHTarnbHylo HeonpeaeneHHOCTb,
o — BNusiioLWwas BENMU4YnHa, Xapakrepusyouwasa noBTopaeMoCTb pe3yrnbTaTos MsmepeHuﬁ Ha O,EI,HOﬁ ucnbliTatTenbHon

rep
yCTaHOBKe 151 O4HOr0 UCNbITYEMOro OGbEKTa;
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8, — BIMAIOLLAA BENUUMHA, ONMCHIBAIOLLASA BKNAZ B HEONPEAErNeHHOCTb U3MEPEHNI CBOWCTB KOHKPETHOW ncnbiTa-
TelNbHOW YCTaHOBKM;

8y, — BIMAIOLLAA BENMHMHE, ONUCHIBAIOWANA COCTABNAIOWYI0 HEONPEAENEHHOCTV BCIEACTBNE HENUHENHOTO NoBeae-

HUsI pearnbHOM yNpyrow onopbl (cm. 7.7).

MpwuMeyaHn e — Bug ypaBHeHus uamepenuii (B.1) oTpaxaer Tekyllee COCTOsSIHME 3HaHWUI B o6nacTu uenoita-
HUI ynpyrmx onop. [lansHenwme uccrneaoBaHus MOryT NPMBECTU K YCITOXHEHUIO YPaBHEHUS] U3MEPEHWIA.

Bknag kaxaoro uctoyHuka [cnaraemoro B ypaBHeHuu (B.1)] B cymmapHyio HeonpeaerneHHOCTb KPaTKO PAaCCMOTPEH B
B.3nB.4.

B.3 CrtaHpapTHble HeonpeaeneHHOCTH

B.3.1 HeonpepeneHHOCTL, CBA3aHHaA ¢ 06paboTKon cUrHanoB u (POHOBLIM LLIYMOM

Mpwu BeINONHEHUM TpeboBaHWiA K ycpeaHeHuIo curiana (cm. 7.5) n otHoweHnumio curHan/wym (cm. 7.6.1) ctangaptHas
HeonpeeneHHOCTb U; ANs AaHHOTO MCTOYHWKa HeonpeieneHHOCTN He 6yaet npeBbiwatk 0,3 ab. JJ,aHEoe 3HAYEHNE MOX-
HO UCMNOMNb30OBAaTH B pacyeTe CyMMapHON HeonpeaeneHHocTh. PacnpeaenerHve cny4yanHon BENYMHbI Lkav npeanonaraet-

Cs1 HOpMaribHbIM.

B.3.2 UHcTpyMeHTanbHas HeonpeaeneHHoCTb

HeonpeaeneHHOCTb, CBSA3aHHas C NPYMEHSIEMbIMU CPeCTBAMU U3MEPEHUIA, UMEET KaK CIy4ainHylo, Tak M CUCTEMa-
TU4eckyro npupogy. CnydanHbie addekTbl MOryT ObiTh CBSI3aHbl C KaNMBPOBKON AATUMKOB, CUCTEMATUYECKME — C OTKNO-
HeHMeM nepeaaTtoyHon YHKUMM U3MepUTernbHOM Lenu OT HOMMHANbHOM Xapaktepuctmkn (cMm. 6.5—6.7), ¢
HEeMAEeHTUYHOCTBI0 U3MEPUTENbHbIX KaHanoB (cM. 6.8), ¢ BbIBopoM MecTa yCTaHOBKM akcenepomeTpoB (CM. 7.3).

CnydanHas cocTaBnsaiowas B ypaBHEHMN U3MEPEHUIA, COOTBETCTBYIOLLASA MHCTPYMEHTANbHOW HEONPEAENEHHOCTH,
npeanonaraeTcsi pacrnpegeneHHoOn Mo HOPMAaribHOMY 3aKOHY C HyNeBbIM cpegHUM. OnbIT NokasbIBaeT, YTo Npy TWaTerb-
HOM MOArOTOBKE K MPOBEAEHUIO N3MEPEHNIA COOTBETCTBYIOWIAA CTaHAAPTHas HEONPEAENeHHOCTb U, He ByaeT npesbl-
wate 0,3 ab. OpgHako ecnu orpaHuuMTLCA TONMbKO cobniogeHweMm TpebGoBaHWi HacTosiwero craHgapta 6Oes
AOMNOMHNTENBHBLIX YTOUHEHUA METOMKN NPOBEAESHUS M3MEPEHNIA, TO NyJllel oueHkon ans u,, . 6ynet 0,5 nb. MNostomy
nonb3oBaTenio HacTOAWEro cTaHgapTa peKkoMeHAyeTcsl NMPoBecTU coBCTBEHHblE MCCNEeAOBaHUSI UHCTPYMEHTalNbHON
HeonpeaeneHHoCTU U3MEePeHnin NN NCNoNb3o0BaTh OUEHKY U, = 0,5 ab.

B.3.3 HeonpegeneHHOCTL, cBA3aHHasA C YCTAHOBKOWN NCMNLITYEMOro ob6bekTa

Mpupoaa HeonpeaeneHHOCTH, CBA3aHHOW C yCTaHOBKOW UCMbITYeMOoro o6bekTa B KOHKpeTHOM nabopaTopHOM UCnbI-
TaTenbHON YCTaHOBKE, 3aKMniovaeTcs B KOHEHHOW AMHAMUHECKOW XEeCTKOCTU NCNblTaTeNbHON YCTaHOBKM U npucnocobne-
HUIA B 0oBnacTu KOHTakTa C ucnbiTyembiM 06bektom. OcobeHHO Gonblumm MoxeT 6biTb BKNag 9TOr0 WMCTOMHUKA
HeonpeaerneHHOCTHU B CriyYae UCbITyeMbIX 00 bEKTOB BONbLIMX Pa3MEPOB MW UCNOSMb30BaHWUA KPYNHOrabapuTHbIX BCNO-
MoraTernbHbIX TpUcnocobneHuii, Hanpumep NNUTLI pacrnpegenenns cun (cm. 7.1).

B npuHLMne, oueHKy CTaHAapTHOW HeonpeaeneHHOCTH Upep MOXHO MONY4NTL N3 CEPUN NOBTOPSIOLLMXCH SKCNepU-
MEHTOB, B K&XJOM U3 KOTOPbIX 3aHOBO BbINOSHSIIOT YCTAHOBKY UCTLITYeMOro ob6bekra. OiHaKko Takon noaxoa TPyAHOOCY-
LWEeCTBMM MO SKOHOMMYECKMM MpuYuHaM. TeM He meHee, ucrnbiTaTenbHoW nabopaTopum pekomeHayeTCs COCTaBUTbL
COBCTBEHHYI0 METOAUKY OLIEHKM CTAHAAPTHOIO OTKITOHEHUS! CITy4HaliHOM BENUUMNHbI, CBSI3AHHON C YCTAHOBKON UCNbITYEMOTO
06bekTa, 1 BUaa ee pacnpegereHusl.

Mpwn oTCYTCTBMM TaKON METOAMKM NMONb30BATENsIM HACTOSILLLErO CTaHAapTa crielyeT AaBaTb OLUEHKY Uy Ha OCHOBE
COBCTBEHHOIO OMbiTa, CBSI3AHHOTO C MOMNy4YeHneM pe3yribTaToB OrpaHUYEHHOT0 YKcria NOBTOPSIIOLWMXCH ndmepenuni. Ecnn
M3BECTHO, YTO MakcumarbHasl pasHOCTb B pe3yrnbTatax U3MepeHWr YpOBHsI NEPEXOAHON AMHAMUHECKON XECTKOCTH,
yCpeHEeHHOW Mo YacToTe, He NpeBbiwaeT 2 Ab 1 HeT Kaknx-nmbo pa3ymHbIX 060CcHOBaHwMIA st BbiGopa dhopmel pacnpege-
NEHUN Cry4arHON BENUYUHbI, TO CTaHOAPTHYIO HeonpeAeneHHOCTb, CBSI3aHHYI0 C YCNOBUSIMU MOBTOPAEMOCTHN, MOXHO
onpesenTL No hopmyne U, = pl\3 pb.

B.3.4 HeonpepeneHHOCTL, CBA3aHHAA C UCMbLITATENbBHON YCTAHOBKOM

Cocraensioliasl HeorpegeneHHOCTU, CBSAI3aHHAasi C UCTIbITATENbHOW YCTAaHOBKOW, ONpeaensieTcsl, B NepBylo ove-
peab, HECOBNaZeHNEM U3MEPEHHON CUMbl HA BbIXOOHOW CTOPOHE UCMbITYEMOro 06bekTa U 3aTOpPMaKMBaIoOLWEN CUnbI.
OCHOBHOW NPYYMHON TAKOro HECOBMNAaZAEHUS SABNAETCS HecobnioaeHne Ha NpakTyKe YCIoBKSI paBeHCTBA Hynio Bubpaumm
Ha BbIXOAHOW CTOPOHE MCTbITyemoro o6bekTa, T. e. a, = 0. Ecnu, ogHako, BuinonHeHs! TpebosaHmns, 3afaHHble HepaBeH-
ctBamu (1) 1 (2), To OTKNOHEHME B OLEHKE 3aTOPMaXXMBaIoLEl cunel, 06ycnoBneHHoe oco6eHHOCTAMMU UcnbiTaTenbHON
yCTaHOBKM, He GyaeT npeBbiwats 1,5 ab.

Ecnmn npuHaTte pacnpegeneHne criyqanHoro 0TKIoHeHNsl N3MepeHHON Cunbl F, OT 3aTopMaXxnBaroLen cunsl F; pas-
HOMepHbIM Ha uHTepBarne ot 0 go 1,5 gb, To cTaHgapTHaa HeonpeaeneHHOCTb Urig 6ynet paBHa Upig = 1,5/24/3 ~ 0,5 gb.
OpHako B psije Criy4aeB BIIMsSIHWE JaHHOTO UCTOYHMKA HeonpeaeneHHOCTU MOXHO YMEHBLLMTL NPOBEAEHNEM CriearnbHo-
ro aHanumsa (cm. [8]). NoaToMy nonb3oBaTento cTaHAapTa peKoMeHayeTCsl NPOBECTU AOMONHUTENbHbLIE NCCIE0BaHUS,
YTOGbI YMEHBLIUTE 3Ha4YeHne Urigr B npoTtuBHOM cny4ae pekomeHayeTcs UCMoNb30BaTh OLEHKY Upig = 0,5ab.

B.3.5 HeonpegeneHHOCTb, CBA3aHHAA C OTKSIOHEHUEM OT JIMHENHOCTH

CocTaensiowyio HeonpeaeneHHOCTU, 06YCNOBNEHHYIO HENWHEWHBIM NOBEAEHMEM UCTILITYEMOIO 06bekTa, MOXHO
yOepXvBaTb B OFPaHUYEHHbIX Npegenax, ecnv oTépocuTb pesynbTarthl, He YAOBMNETBOPSIIOLWME KPUTEPUIO MPOBEPKU HA
NUHeNHoCTh. [Ana pe3ynbTaToB, 4OCTOBEPHOCTL KOTOPbIX NOATBEPXKAEHA B COOTBETCTBUM C 7.7, B KAYECTBE OLIEHKM MaKCK-
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MAarnbHOro O TKIIOHEHWS OT UCTUHHOIO 3Ha4YEeHUs NepexoaHON AMHAMUYECKON XECTKOCTW BCIeACTBUE HENTMHENHOIO NOBeAe-
HUA UCMbITYeMOro o6bekTa MOXHO NpuHsTh 1,5 Ab.

Ecnu npuHATL pacnpegeneHne 4aHHOro OTKIOHeHWUsl paBHOMEpPHbIM Ha uHTepeane ot 0 go 1,5 ab, To cTangapTHas
HeonpeaeneHHocTb Uy, 6yaeT paBHa Uy, =1 ,5/2+3 ~0,5 gb.

B.4 CocTtaBneHue 6rogxeTa HeonpeaeneHHOCTH

Bknag B CyMMapHyo HeonpeaeneHHOCTb U3MEPEHUI CriyqaiHbIX BENWYMH, BXOASALLMX B MPaBYI0 YacTb YPaBHEHUS
namepeHwii (B.1), 3akoH nx pacnpeaeneHus u koshuuneHT YyBCTBUTENBHOCTY ¢; NoKasaHs! B Tabnuue B.1.

Tab6nwnuya B.1— BbiogxeT HeonpeaeneHHOCTN N3MEPEHNI YPOBHA NEPEXOAHON ANHAMUYECKOW KECTKOCTH, yCpeaHeH-
HOW Mo yacToTe

OueHKa BENUYUHBI, Crannapruast 3aKoH KoathpuuueHT Brnan B cymmapHyto
BenuuuHa b HeonpeneneHHocTh, pacnpeneneHus | YBCTBUTENLHOGTH G, HeonpeaeneHHOCThL
u, nb cy, nb
Lkav Lkav 0’3 . 0,3
HOPMarbHbIN
Oins 0,5 0,5
Srep 0 p/\/ga 1 p/‘/g
B paBHOMEPHbIi
. 0,5 0,5
S

42 p — pa3HOCTb MeXay MakCMMasibHbIM M MUHUMANbHBIM 3HAYEHUSIMU U3MEPSIEMON BENUUNHBI B CEPUN NMOBTOPSI-
IOLWMXCH U3MEPEHUIA.

B.5 PacueT pacluMpeHHON HeonpeaeneHHOCTN
CyMMapHylo cTaHgapTHYI0 HeonpeAeneHHOCTb YPOBHS NepexoqHON AUHAMUYECKON XECTKOCTU, yCpeaHEHHOW No

vacrore, u(L,, )paccuuTbiBalOT Mo chopmyre
5
ully,,) =, Z(Ciui)z' (B.2)
i=1

PaclwwmpeHHyto HeonpeaeneHHocTe U ans foBepnTenbHoi BeposTHOCTM 95 % B NpeanonokeHWn, YTo pacrnpegene-
HME CYMMBbI MSITU HE3aBUCUMBIX CIyYaiiHbIX BeNU4uH 65M3Ko K HOpManbHOMY, paccunTbIBaoT No hopmMyne

U=2u(Ly,, ). (B.3)
MpwumeyaH n e — [MockonbKy 3Ha4eHus CTaHAAPTHLIX HEONpeAeneHHOCTE MOryT 3aBUCE T OTHacTOThl, TO 3TO
MoxeT noTpeGoBaTh NpoBeaeHNA pacyeTa no opmyne (B.3) ans kaxgor Nonock! YacToT B OTAENBHOCTH.
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Mpunoxenne A
(cnpaBouHoe)

CBegeHUs1 0 COOTBETCTBUM CCbUTOYHbIX MeXAYHapOAHbIX CTAHAAPTOB
HauuoHanbHbIM cTaHaapTam Poccuiickon ®efepauumn n AeACTBYIOWUM B 3TOM KavyecTBe
MeXrocyaapcTBeHHbIM cTaHAapTam

Ta6nwuuya OA1

0603Ha4YeHUe CCLINOUYHOTO MEXAyHapoaHOIo CreneHb 0O6o3HaveHWe n HaumeHoOBaHWe COOTBETCTBYIOLLETO
cTaHgapTa COOTBETCTBUA HAUWOHANLHOIO cTaHgapTa

NCO 266:1997 — *

NCO 2041:2009 — *

MCO 5348:1998 IDT FOCT NCO 5348—2002 «Bubpaumsi n yaap. Mexanu-
YeCKOe KpenneHne akcenepomeTpoB»

NCO 10846-1:2008 IDT FOCT P UCO 10846-1—2010 «Bubpaums. Namepenus
BUGpOakyCTUHECKMX NepegaToOYHbIX XapaKTepUCTUK ynpy-
rMX 3MeMEeHTOB KOHCTPYKUMI B nabopaTopHbIX YCNOBUAX.
Yactb 1. O6wme npuHLMNb U3MEPEHUNY

MNCO 16063-21:2003 IDT FOCT P NCO 16063-21—2009 «Bwbpaums. Metoabi

KannGpoBKM aaTuMkoB BUGpauumn n yaapa. Yacts 21. Bub-
paunoHHas kannbpoBKa CpaBHEHUEM C 3TaNOHHbIM NPeo6-
pasoBaTernem»

Pykosoacteo MCO/M3K 98-3:2008

*

BETCTBUA CTaHAapTOB:
IDT — nageHTnYHble cTaHAaPTLI.

* COOTBETCTBYIOLLMI HauMOHanbHbIN cTanAapT oTcyTeTeyeT. [lo ero yTBepxaeHnsa peKoMeHayeTcs ncnonb3oBaTb
nepeBoA Ha PYCCKMIM s3blK AAHHOTO MexayHapogHoro craHgapra. MNepesoa AaHHOro MexayHapoaHoro ctaHaapTa Ha-
xoautcsa B GegepanbHoM MHGOPMAaUMOHHOM (POHAE TEXHUHECKUX PEFMAaMEHTOB M CTaHAAPTOB.

MpumedaHune—B HacToswel Tabnuue NCNoNL3OBaHO crnedylolee yCrnoBHoe 0603Ha4YeHne CTeneHn cooT-
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