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ghopmaluoHHOM yKazamerne «HauuoHanbHble cmaHOapmbly, @ MEeKCm U3MEHEHUL U Nonpasok — 6 exemMe-
CSIYHO U30asaeMbixX UH(hOPMaULOHHbIX yKka3amensix «HauuoHansHele cmaHdapmel». B cnydae nepecmompa
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owast uHgopMayusi, yeedoMIIeHUEe U MeKCMbI pasMeljaromcesi makxe 8 uHghopmayuoHHol cucmeme obuje20
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HAUUWOHANBbHBIA CTAHOAPT POCCUMACKOWNW ®EOEPALUUMU

FocyaapcTBeHHanA cuctema obecneveHns eqUHCTBa U3SMepeHUn
KONEBATENbHAA MOLWWHOCTDb, U3NYYAEMAA MALLUHAMU
B NPUCOEAUHEHHbIE ONOPHbLIE KOHCTPYKLIUU
Yactb 2
MeToauka BbINONHEHUA KOCBEHHbIX U3MEpPEeHUN
State system for ensuring the uniformity of measurements.

Mechanical vibration and shock. Measurement of vibration power flow from machines into connected support structures.
Part 2. Indirect method

Darta BBegennsa — 2010—01—01

1 O6nacTtb NpUMeHeHunA

1.1 Hacrosiwmin cTaHaapT ycTaHaBnMBaeT METOAUKY BLIMOMHEHUSA U3MEPEHUA (fanee — meToauka us-
MepeHuiA) KonebaTenbHON MOLHOCTU, U3MyYaeMoil MexaHu3mMamu, yctaHoBkamu, obopyaosaHuem, Tpybonpo-
BOdamMu (panee — MalimHa) B BUOPOM3ONATOPLI, PacrofiOKeHHbIe MeXdy MaluMHOW U NpUcoeauHEeHHbIMN
OMOPHBIMI KOHCTPYKLUMAMU (Aanee — dyHAaMeHT), U Yepes BUOpoU3onATopbl B (oyHOAMEHT, Npu cTauMoHap-
HOM criy4aiHoM BUOpaLuvoHHOM npoLiecce.

1.2 B HacTosllem cTaHAapTe UCMONb30BaH KOCBEHHBIN MeToA onpeaeneHns konebatensHon MowWwHoc-
TW, N3My4aeMON MaLLUHOW, NO pesynbTaTaMm 06paboTkn aNeKTPUYECKUX CUrHANoOB, NOCTYNAaOWUX € SNEKTPo-
MexaHn4ecknx npeobpasoBaTenen (4aT4YMKOB), PUKCUPYIOLLIMX CKOPOCTb (MK yckopeHue) BUubpaumn Ha Bxoae
N Bbixode BUGPOU3OMATOPOB MalUMHBLI, @ Takke Ha OCHOBE UHMOPMAaLUM O BXOAHBLIX U NepefaToyHbIX
MeXaHWYeCcknX CONpoTUBIIEHUAX BUDPOU3ONATOPOB.

1.3 Hacrosiwni ctaHgapT ycTaHaBnMBaeT METOAMKY U3MEPEHUA LIeCTU CoCcTaBnsIioLWMX Konebartenb-
HOM MOLLHOCTW, U31y4aemoii MallMHOW B BUAE TPeX JIMHENHBIX (MOCTYNaTerbHbIX) U TPeX MOBOPOTHBLIX COCTaB-
nawoLwmx subpaunn.

1.4 MeToauka namepeHuin ¢ NOMOLLbIO KOCBEHHOro MeToAa, YCTaHOBIIEHHAst HaCcTOAWMM CTaHAapToM,
npegycmaTpuBaer:

- paboTy MallWHbl B CTALMOHAPHOM pEXUME;

- YCTaHOBKy AaT4MKOB BUGpaLMM Ha Bxofe U Bbixode BUOPOU3ONATOPOB, COEANHSAOLNX MaLLUHY C (yH-
AaMeHTOoM;

- M3MepeHue OeACTBMTEbHOW U MHMMOW YacTell B3auMHbIX CMEKTPOB BUOGpauun Ha BXoae U Bbixoae
BMOPOUN30NSATOPOB.

PesynbTaTthl uaMepeHuin nsnydyaemMoin konedatenbHom MOLUHOCTU MOTYT ObiTb MCNOMNb30BaHbI B LIENX:

a) onpegeneHns n cpaBHeHUs1 BUGPOAKTUBHOCTW MaLUWH PasfIMYHbIX MPUHLMMNOB ASACTBUSA, TUNOB, Macc
1 rabapuTHbIX Pa3mMepoB B KOHKPETHBIX YCAOBUAX SKCMNyaTaLum;

6) paspaboTku TexHUYeckux TpeboBaHUI K AONYCTUMON BUBpaLMM MaLLnH;

B) pa3paboTku NpeanoXXeHui no KOHTPOM BUGpaLMn MallnH 1 YCIOBUI NPOBEAEHUS 3TOTO KOHTPONS;

r) pelexus 3aga4q BU6poakyCcTUHeckon ANarHoCTUKN MallnH 1 UX BUDPOAKyCTUHECKOW 3aLLMTHI;

) paspaboTku MeponpuATAA N0 YMEHbLUEHWUIO BUBPOAKTUBHOCTM MaLLWH W NOBbILLIEHNIO 3¢ hekTUBHOC-
T BUBPOAKYCTUYECKON 3aLUThl MaLUWH.

WU3spanune ocbmumnansHoe
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2 HopmaTuBHbIe CCbINKU

B HacTosilem cTaHgapTe UCNoNb30BaHbl HOPMATUBHbBIE CChINIKM Ha cneayowmne ctaHaapThl:

FOCT 12.2.007.0—75 Cucrtema ctaHgaptoB 6esonacHocTu Tpyaa. Nsgenus anekTpoTexHudeckue.
O6wune TpeboBaHNss 6e30NacHOCTA

FOCT UCO 5348—2002 Bubpauus n ygap. MexaHudeckoe KpenmeHue akcenepoMeTpoB

rOCT 16819—71 Mpubopbl BUGpon3MeputenbHble. TepMUHBI 1 onpeaeneHust

FOCT 24346—80 Bubpauusi. TepMuHbl U onpeaeneHns

FOCT 24347—80 Bubpauus. O6o3Ha4eHns U eUHULEI BENUYNH

MpumedaHune—Ipu NONbL3OBaAHNKM HACTOSLMM CTAHAAPTOM LEenecoobpasHo NPoOBEPUTL ASICTBME CChINOM-
HbIX CTAHOAPTOB B MH(OPMAaUMOHHOW cucTeMe oOLWero nonb3oBaHus — Ha oduumansHoMm caiTe depepanbHOro
areHTCTBA NO TEXHWYECKOMY PEryrMpOBaHMIO U METPOMNOTK B CETW VIHTEPHET MIM NO eXErogHo n3gaBaeMomMy UHopma-
LIMOHHOMY yKa3aTeno «HaunoHarnbHbIe CTaHaapTbI», KOTOPbIN ONyGNMKOBaH MO COCTOSIHWIO Ha 1 IHBaPS TEKYLLEro roaa, u
Mo COOTBETCTBYIOLWMM €XEMECAYHO M3aaBaemMblM MHOPMALMOHHBIM yKasaTensm, ony6rMKoBaHHbIM B TEKyLEM rogy.
Ecnu ccbiNoYHbIN CTaHAapT 3aMeHeH (M3MEeHeH), TO NpW NONb30BaHWMK HACTOSILLMM CTaHAaPTOM creayeT PyKOBOACTBO-
BaTbCA 3aMEHAIOWMM (M3MEeHeHHbIM) cTaHaapToM. Ecnv cebinouHbIi cTaHaapT oTMeHeH 6e3 3aMeHbI, TO NONOXEHWE, B KO-
TOPOM JaHa CCbINKa Ha Hero, MPUMEHSIETCS B 4acTW, He 3aTparvBatoLLeli 3Ty CCbInKy.

3 TepmuHbI, onpegeneHusi 1 0603Ha4YeHNA

B HacTosilem ctaHgapTe npumeHeHbl TepMuHbl no FTOCT 16819, TOCT 24346, 24347, pekomeHaaLnam
no meTponoruu [1], a Takke credytoLive TepMUHBI C COOTBETCTBYIOLLMMU ONpedesnieHnsIMU 1 0603HaYeHnsIMN:

3.1 KocBeHHbIN MeToA: MeTog nsmepeHust kornebartensHON MOLLHOCTH, U3MyYaeMolr MalHOM, No pe-
3ynbTaTtam n3MepeHuin B3anMHbIX CNEKTPOB B1BpaLMm Ha Bxoge v Bbixoge BUBpon3onsaTopoB U Ha OCHOBE UH-
dopmaLmmn o0 MexaHN4eCcKUX CONPOTUBIIEHUSIX BUOPON3ONIATOPOB MALUMHBI.

3.2 BubpouzonaTop: YCTPONCTBO, OAHON U3 DYHKLIMIA KOTOPOTO SIBMSIETCS YMEHbLUEeHWe nepeaayqn Ko-
nebaHuiA B onpedeneHHOM guanasoHe 4yacTtoT.

3.3 nuHenHocTb: CBOWCTBO BUGpoU3onATopa, NposiBAstolleecs B Criyyae, koraa ero guHaMmudeckoe
nosegeHWe y4oBMeTBOPSeT NPUHLMNY Cynepnosnumu.

3.4 BeKkTOp ckopocTu BUGpaumm q: BekTop, cogepalluii lecTb COCTaBMAOLLIMX CKOPOCTU BUBpaLmum
(TPU NHeHbIe N TPU NOBOPOTHBIE), HAaNPaBNeHHbIX BAOMb KOOPAUHATHBLIX OCEA X, ¥ U Z.

3.5 nuHelHble cocTaBnsAloWMe CKOPOCTU BMGpauum g;: NuHelHble (NocTynaTtenbHbie) CoCTaBnso-
wwme (i = 1, 2, 3) ckopocTn BUGPaLMK, HanpaBreHHbIE BAOMb KOOPAMHATHBIX OCE X, ¥ U Z COOTBETCTBEHHO.

3.6 NOBOPOTHbLIE COCTABNSAIOWME CKOPOCTH BUGpaumu ¢, 'V, ©, (4;): MoBopoTHbIe cocTasnsiowme (i =
=4, 5, 6) ckopocTu BUGpaunn, HanpaBreHHbIe BAOMb KOOPAMHATHLIX OCEW X, ¥ U Z COOTBETCTBEHHO.

3.7 cocraBnsiowme yckopeHus BU6Gpauuu q;: JiuHeitHble (i = 1, 2, 3) u noBopoTHble (i = 4, 5, 6) co-
CTaBnsioLLMe ycKopeHUs BuBpauum, HanpasneHHbIe BAOMNb KOOPAMHATHBLIX OCEM X, ¥ U Z COOTBETCTBEHHO.

3.8 BekTop cunbl F: BekTop Bo3MyLlaloLlein cusbl, CoAepXKallyiil LIeCTb COCTaBMSIOWUX (TPU NUHER-
Hble CUIbl U TP MOMEHTa CUfbl), HanpaBfeHHbIX BAOMb KOOPAUHATHLIX OCEN X, ¥ U Z COOTBETCTBEHHO.

3.9 nuHenHble cocTaBnawlme cunbl F;: NluHeliHble cocTaBnsiiowme Bo3MyLuatoLLeil cunbl (i= 1, 2, 3),
HanpasneHHble BAOMNb KOOPANHATHBLIX OCEN X, ¥ U Z COOTBETCTBEHHO.

3.10 cocraensowmre MomenTa cunbl M(F): Coctaensiolme MoMeHTa Bo3MyLLaroLLei cunbl (i=4, 5,
6), HanpasneHHble BAOMb KOOPAUHATHBLIX OCEN X, ¥ U Z COOTBETCTBEHHO.

3.11 BeKTOp cunbl, NPUNOXEHHOW K N-My BUGpousonaTopy F": Bektop BoamyLiatoulein cunbl, npu-
NoXeHHON K n-My BUbpousonatopy (Matpvua — ctonbel), coaepkalliyil LIeCTb COCTaBIISIIOWNX (TPU NINHENR-
Hble CUMbl U TP MOMEHTa CUMbl), HanpaBfeHHbIX BAOMb KOOPAUHATHLIX OCEN X, ¥ U Z COOTBETCTBEHHO.

3.12 cocTaBnsIoWUe CUIbI, NPUNOXEHHOM K n-My BUbpousonsaTopy F;”: CocTasnsiowue BoamyLLa-
owen cunel (F= 1, 2, 3, 4, 5, 6), NPUNOXEHHOW K N-My BUOpON30NATOPY.

3.13 BekTOp cKOpOCTU BUGpauum n-ro Bubpousonstopa q”: Bekrop ckopoctu BuGpaumm n-ro su6-
pousonsaTopa (Matpuua — ctonbeL), coaepkKallmii LecTb COCTaBMAWMX (TPU JIMHENHbIE U TPU NOBOPOT-
Hble), HanpaBneHHbIX BAOMb KOOPAUHATHLIX OCEN X, i U Z.

3.14 cocTtaBnAwwWwuUe ckopocTu BUGpaLum B Touke q;': Cocrasnsiowme (i =1, 2, 3, 4, 5, 6) ckopocTu
BMOpaLmMn B MecTe KpenneHus n-ro Bubpounsonsatopa.

2
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3.15 cocTaBnsowWwme yckopeHusa Bubpauum B Touke g;': Coctaensiowme (=1, 2, 3, 4, 5, 6) yckope-
HUA BUBPaLMW B MECTe KpenneHus n-ro Bubponsonatopa.

3.16 cocTaBnAlOWMe CKOPOCTU BUGPaLMM MaWUHBLI U yHAaMeHTa ;"1 c'y,f'"”: CocTasnstoLme
CKOPOCTM BUBPaLMM MalnHbI U ddyHOaMeHTa B MecTe KpenseHus n-ro Bubpousonaropa.

3.17 cocTaBnsoWMe YcKOpeHNA BUGpaLMn MallnHbl U diyHAaMeHTa g U d;’"”: CocTasnswowme
yCKOpeHus BUBpaLMmn MalluHbl U yHOaMeHTa B MECTe KpernneHus n-ro Bubponsonatopa.

3.18 cocTaBnsoWMe CUMbI, NPUMOXEHHON K N-My BUGPONU3ONATOPY CO CTOPOHBI MaLIUHBI F‘.""""’:

CocTaBnsiiolume BosmyLlatowwen cunel (i = 1, 2, 3, 4, 5, 6), NPUNOXEHHOW CO CTOPOHBI MaLUUHBI K 11-My BMGpO-
N30nATOPY.

3.19 cocTaBnswoLWUEe CUMbIl, NPUNOXEHHON K PyHOAMEHTY F,.""”: CocraBnsiiowne Bos3MyLlaowen

cunbl (=1, 2, 3, 4, 5, 6), npunoxeHHON kK chyHAaMeHTY Yepes n-i BUOGponsonsaTop.

3.20 maTpuua MexaHU4eckux conpoTuBneHun BuGpousonsaropa [Z]: Matpuua 4acToTHO-3aBUCU-
MbIX KOMMJIEKCHBIX MEXaHUYECKNX COMPOTMBIIEHUIA BUDpou3onsiTopa.

3.21 maTpuua BXOAHBLIX U BbIXOOHbIX MeXaHU4eCKUX COnpoTUBNeHun Bubpounsonaropa [Z,.] n
[Z,.,]J: MaTpuua BXOOHBIX U BbIXOAHBLIX YACTOTHO-3ABUCUMbIX KOMIMMEKCHBIX MEXaHUYECKMX COMPOTUBNEHNN
BMBpounsonsaTopa.

3.22 maTpuua nepepaToyHbIX MEXaHUYECKUX CONMPOTUMBIEHUI BUGpousonsaTopa |ZnepeA| (|ZBX, suixh?
|Zgix, exl): MaTpULia NnepeaTouHbIX HaCTOTHO-3ABUCAMBIX KOMMIEKCHBIX MEXaHUHECKUX COMPOTUBIIEHNA BUGpO-
nsonaTopa.

3.23 BxopHOe MexaHW4eckoe conpoTuBneHue Bubpousonaropa Z,, j+ HacToTHo-3aBMCMMOe KoM-
MnekcHoe OTHOLUEHNE CUMbI, MPUIOXKEHHOM KO BXOA4Y OTAENbHOro BUOpon3onsaTopa B i-M HanpasBeHuu, K j-i
COCTaBMsAoLLEelN CKOPOCTM BUBpaLyn Ha BXode BUBpPOMU3onaTopa Npy yCroBUn, YTO oCTarnbHble NATb COCTaBMs-
toLMxX BMGpaLmn Ha Bxoae BUOpOU30NATOpa U LECTb COCTaBMALWMX BUOPpaLnn Ha ero Bbixode 6r1okMpoBaHl,
T. €. paBHbl HyIHO.

3.24 BbIXOAHOe MeXxaHU4Yeckoe conpoTuBneHue BubGpousonsATopa Z,,, ;: “acroTHo-sasucMMOe
KOMMJIEKCHOE OTHOLLUEHWE CUIbl, NMPUMOXKEHHON K BLIXOAY OTAENbLHOro BUBpoM3onsiTopa B /-M HarnpasneHun, K
J- cocTaBnsoLwen ckopocTn BUbpaLmum Ha Beixode BMOpousonsaTopa npu yCrosBum, YTo ocTanbHbIe LEeCTb Co-
CTaBnsoLWMX BUbpaLmm Ha Bxoae BUOpon3onsaTopa U NATb COCTaBNsItOLWLMX BUbpauumn Ha ero Bbixoge 6riokmpo-
BaHbl, T. €. paBHbl HYIHO.

3.25 nepepaTtoyHoe MexaHu4yeckoe conpoTuBneHue BubpousonATopa Z,.oeni  (Zoy suxip
Z,x, ex j) HACTOTHO-3aBMCMOE KOMMIEKCHOE OTHOLLIEHWE CUTbl, MPUNOXEHHOM K GNokMpoBaHHOMY BbIXoAy

(BxoA4y) oTAENbHOTO BUOPON30NSTOPA B /-M HanpasneHWn, K j-iA COCTaBNSIIOLWEN CKOPOCTU BUBpaLmMmn Ha Bxoae
(BbIXO4E) BUOpOMN3ONATOPA NPY YCINOBWUW, YTO OCTalbHbIE MATh COCTaBNSALWNX BUOpaLum Ha Bxoae (BbIxo4e)
BMBpoU3oNATOopa paBHbl HyMto.

3.26 nznydaemas koneb6artenbHasa MoLHOCTb P: CkansipHoe Npon3BeaeHne BeKTopa CUrbl U BeKTopa
cKopocTun Bubpaumu.

3.27 cocTaBnsAlWwUe n3nyyaeMon konebarensHon MowHocTu P;: Coctasnatowme konebatensHomn
MOLLHOCTU, U3rlydaemMble B BUAE /-1 COCTaBNAOLWEN CKOPOCTU BUBpaLmu.

3.28 konebaTenbHasi MOWHOCTb, M3NyYaemasi MalMHOW B n-i1 BUGpousonaTop P ™ a%: CkanspHoe
npousBedeHne BEKTOPOB CUSIbI, NMPUMOXKEHHOM CO CTOPOHBI MaLUUHBI K N-My BUOPOU30NATOPY, 1 CKOPOCTH BUG-
pauum B MecTe KpensieHus n-ro Bubponsonsatopa K MmalluHe.

3.29 konebaTenbHas MOLHOCTb, U3NTyYaeMas MalUMHOW B (hyHOaMeHT Yepes n- BUGpousonsarop
P m &: CkanspHoe nponseefeHne BeKTOPOB CUMbl, MPUMOXEHHOM K yHAAMEHTY Yepes n-it Bubponsonatop, 1
ckopocTu BUbpaumn dyHaameHTa B MecTe KpenneHus n-ro Bubponsonstopa k (pyHaameHTy.

3.30 B3aumHbIN cnekTp ReG(A, B) u ImG(A, B): [eiicTBuTenbHas U MHUMas YacTi B3aUMHOrO Crek-
Tpa BMBpaLMoHHbIX Npoleccos A(f) n B(f).

3.31 ypoBeHb kone6aTenbHOW MOLLHOCTHU Lp, ab: lecatuyHblii noraprdm OTHOLLEHUS 3HaYeHNS 13-
MepeHHoi koneGaTenbHON MOLLHOCTHU K 3HauYeHuo koneGatensHoi mowHocTy 10-12 BT, cooTBeTCTBYOLEMY
ee HyNneBoMy YpOBHIO.

P
12 Ab.

L =10lg
P 10



rOCT P 8.653—2009

4 MeTtoa namepeHun

4.1 OnpepgeneHue uzny4yaemou kone6arenbHON MOLWHOCTU KOCBEHHbIM MeToAoM. OGLWue
cBegeHus

4.1.1 Ha pucyHke 1 npvBefeHbl aHanUTUYecKkas MoAaenb MalluHbl, YCTaHOBIEHHOW Ha BUBPON30nsTo-
pbl, N cUCTEMA KOOPANHAT, CBA3aHHasi C MaLLHON.

Ha pucyHke 2 npuBeaeHbl cUCTEMa KOOPAMHAT Ha BXOAe M BbIxoAe BMDpoun3onsaTopa, a Takke obosHauve-
HWS COCTaBMALLMX CUMbI U CKOPOCTU BUGPpaLnN.

/l Azy
/

Q Q
1 n k

V//°///°/\//°//

1 — mawwuHa; 2 — cpyHaameHt

PucyHok 1 — AHanuTnyeckas Mogenb MallunHbl, yCTAHOBNEHHON Ha BUOPOV30nsTopsl

F3%, MEH(FE®)
&3P 057 65

F2%, M2 FEP)
LASTAd !
F3%. M2¥(F2P)

65 ve? 2%

FEMEED)
%08 @?)

Bbixop

FP.MPEP)

X §%.026P

FEMPED)
%:v8@d)
1 — Bubpousonsatop

PrcyHok 2 — Curctema koopauHaT Ha BXoZe U Bbixode BUBpomnsonsTopa u 0603Ha4eHUsi COCTaBMSIOLLMX CUTTbl
M CKOPOCTH
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MnocKocT CUCTEM KOOpAUHAT MaLUUHbI U BUBPOUIONATOPOB ZyXy U XZ; ZyY U ZV; XY Y XY SBNAtoTCA
napannenbHbIM1, COOTBETCTBEHHO. KoopanHaTHLIE OCK Zy, U Z; Xy U X; Yy U ¥ Taloke B3auMonapanmnesibHbl.

4.1.2 Kone6atenbHy MOLHOCTb, U3My4aeMyto MaLlMHON B - BUBpousonaTop (M yepes Hero B oyH-
AaMeHT), onpeaensiioT Kak cpeaHee B 6€CKOHEYHOM NPOMEXYTKe BpeMEHU CKansapHOro NponsBeeHns BEKTo-
POB CUNbI, AEACTBYIOLIEA Ha n-i1 BUGpon3oNaTop (Mnn Yepes BUOBPOM3ONATOP Ha yHAAMEHT), N CKOPOCTH
BuUGpaunn Ha Bxofde N-ro BUGponsonaTopa B MecTe coeguHeHNa ¢ MallMHON (MUNn Ha BbIXOAE B MecTe coeau-
HeHus n-ro Bubpousonstopa ¢ pyHaameHToM):

tp
: 1 n o n
n= — t)dt 1
Pr=jm, g [P0 ™

rae Af = t, — I, — UHTepBan BpemMeH!, B Te4YeHNe KOTOPOro BbIMOMHSIETCA YCpeAHEeHMe.

4.1.3 KonebaTenbHasa MOWHOCTb, U3nyyaemasn B n-i BUGpomsonsaTop (unu yepes Hero B pyHAaAMEHT),
paBHa CyMMe MOLLHOCTEN, U3fy4aeMbiX B BUAe LWECTU COCTaBNAIOWUX BUBpaLMm BXOAHOTO (MM BEIXOAHOIO)
ceveHus n-ro BubpousonsTopa:

n—= H 1t2 n oy 1} d t n
pr=lim - tj F'(t)q (t)o/t=z1 im —jF QLHGES —ZP (2)

i=

4.1.4 KonebaTenbHyt0 MOLWHOCTb P, u3ny4aemyio MaliMHOW BO Bce BUOpOU3ONATOpbLI (MK Yepes Bce
BMGPOM30NATOPLI B DYHAAMEHT), OnpeaensioT kak CyMMY MOLLIHOCTEN, U3rlydyaeMblX B oTAerbHble BUBpounso-
naTopbl (UNK Yepes oTaenbHbIE BUOPOU3ONATOPLI):

k
p=3pn. ©
n=1
3R -3 im L [Froarod =33 im L [rrnar @)
P=Y"3P" =3 lim -~ [F"(t) " (t)ot = im - [F7(t) g7 (t)dt.
2R -2 I L [FPo@ea -3 m L0

4.1.5 CocTapnstoLlyto kone6aTtensHOM MOLWHOCTU, U3Ny4aeMoi MallMHON Yepes Bce BUOPOM3oNAaTophI
B BMAE /-1 cocTaBnsaoLwel BubpaLum, onpeaenstoT no dopmyne

P=3p". (5)

i
n=1

4.1.6 B uvacToTHOW obnacTu konebaTenbHas MOLWHOCTL, U3MyYaemas B n-i BUbponsonsaTop P,”' Py ye-
pes n-i Bubponsonatop B oyHAaMeEHT P,.”"”, paBHa AeNCTBUTENbHOM YacT B3aUMHOIo CrekTpa crauuoHap-
HbIX CryYalHbIX MPOLIECCOB CUM Fi”’ad’, F,."’qb n ckopocteit g ", df’”b. B cnyyae ucnonb3oBaHUa Mpu

npoBeAeHNN U3MepeHuii konebaTenbHON MOLHOCTA MHOrOKaHanbHOro aHanuaaTopa, paboTatoLlero no anro-
puTMy BbicTporo npeobpasoBaHua Pypbe (BINP) cTaumoHapHbIX crydaiiHbiX NpoLeccoB, konebaTenbHble
MOLLHOCTH Pi”’ad’(co, Aw), Pi”"”(m, A), N3nyvaemble Yepes n-ii BUGPOU3onATOp B Norioce 4actoT Ao C LeHT-

panbLHOW YacToToM @, onpedenstoT no dopmynam:

P *®(w, Ac) = ReG (F"**(w, Ac), 4" (0, Aw));

1

P"® (o, Aw) = ReG (F? (0, Aw), 7% (o, Ay), (6)

rae 9" (o, Aw) 1 q,.":d’ (o, A®) — KOMMEKCHO-CONPSKEHHbIE CMEKTPanbHble XapakTepncTUKM CKOpPOCTen BUB-

paumn MalluHbl U yHAaMeHTa B MecTe KpenreHus n-ro Bubpousonstopa.
4.1.7 CooTHoLLeHUs Mexay cunamm, 4eCTBYOLLMMUN Ha BUBPOU3oNATOp Fia"’ 1 Ha pyHOaMeHT Fl.d’, CKo-

pocTaAMK BUBpaLn MaluHel ¢ 1 dyHaameHTa d,.“" OMNUCLIBAOTCS CrieayoWUMMM YpaBHeHUAMM:
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Fot = [Z,,] 9"+ [Z,epes] q®,
Fo = _[Znepeu.] qM - [ZBbIX] qd)' (7)

Mcnonb3oBaHne 3TUX COOTHOLLEHWIA NO3BOMSIET peanni3oBaTh KOCBEHHbLIA MeToA4 U3MepeHus koneba-
TeNbHON MOLLHOCTU, U3ITy4aeMon B BUDPOUIONATOPBI U Yepes BUBpounsonsiTtopbl B (oyHAAMEHT.

4.1.8 Mpu peanvsalmm KOCBEHHOTO MeToAa onpeaenenns kornebaTenbHON MOLHOCTU, U3NyYyaeMon Ma-
LLUMHONM, cneayeT UCnonb3oBaTh MHOPMaLMIO O CNEKTPax MexaHUYecKUX CONpoTUBIIEHUIA BUOPOU3ONATOPOB U
CKOPOCTSAX BMOpaLMM MaLllMHBI MPU MOSoce YacTOTHOro aHanusa A, B KOTOPOI MeXaHu4ecKkue ConpoTUBNEHUS
BMOPOUN3ONATOPOB BO3MOXHO paccMaTpuBaTh Kak KOMMIEKCHbIE BeMUUYUHBL. [1Ns BLINOMHEHUs1 3TOMO YCMOBUS
Ao0bpoTHOCTL aHanuaupytowero pubTpa Q gomkHa 6bITb 6oMble 4OOPOTHOCTU pe30HaHCOoB konebaTensHon
CUCTEMBI «MallnHa — cucTema Bbponsonsumm — pyHaaMeHT». 3TO yCnoBue BhIMOMHAETCS NMPU UCMoNb30-
BaHWM MHpOpMaLIMM © CNeKTpaxX MexaHUYeCKUX COMPOTUBNEHUI BUOPOMIONSITOPOB U CKOPOCTAX BUOpauuu
MaLLWHEI MPKU Nofocax YacToTHoro aHannaa 1/9-, 1/12- unu 1/24-okTaBbl.

4.1.9 KonebaTenbHble MOLLHOCTH, U3ITy4aeMble MalluMHOW B BUBpoU30nsiTopbl U B (hyHAaMeHT, onpeae-
NAT KOCBEHHLIM METOAOM MO pesyfbTaTaMm U3MepeHUsi CKopocTu BUbpauum no hopMmynam:

Z5 i (0,00) G(@ ] (0, A0), 4] (o, Aw)) +

(8)
+Z fepeni (0, A0) G(G ] ? (0, A0), G "™ (0, Aw))

6
Pi"’aqb((o, Aw)=Re Z;
j

Z epeni (0, 80) G(G " (0, A0), G ¥ (o, Aw)) +

6
P™"® (0, A®) = -Re
I Z Blelj(m Aw) G(qn cp(w Aw), qn ad (0, Aw))

j=1

9

4.1.10 KonebartenbHble MOLWHOCTU, U3fTydaeMble MallMHOW B BUDpON30NATOpLI U B (hyHAAMeEHT, onpe-
OenstoT KOCBEHHBIM METOAOM Mo pesyfbTaTaM u3aMepeHus yckopeHus Bubpauun no opmynam:

8,| Zay i (@,A0) GG (@, 40).G 1™ (0, Aw)) +
Pi”’aqb(o),A(o)=izRe > oy (40 G4 ._(:)qb -4 (,,M ) (10)
® j= +Znepeny(msAm)G(qj’ (OJ,ACO),qi' (0, A®))
6 Ao)G(g™™ A n,¢* A
PP (0, Aw) = Re | 3| Frevens (0 40) G107 (o 014, (@ a0)+ || (11)

o = +ZB.,.X,-,-(m,Am)G(q;‘*(w,Aw), 1 (0, Aw))

4.1.11 B cny4ae ecnv onepaTop BrageeT MHoOpMaLMENA TONbKO 06 aneMeHTax MaTpuLbl MexaHudec-
KX CONPOTUBNEHNI BUGPOU3ONATOPOB «CUa — NIMHENHBIe cocTaBnAwWmMe BUGpaummny», HacToswWwas MeToam-
Ka ycTaHaBnMBaeT MEeTOA U3MEepEeHUsl TpeX COCTaBMALIMX KonebaTeNbHbIX MOLWHOCTEN, U3NyYaembiX B BUaAe
Tpex NWHerHbIX cocTaBnslowmx Bubpauuu. B atom cnyuyae uHgekcwl i, j B dpopmynax (1)—(11) umetot
3HayeHus Tonbko 1, 2, 3.

MpumeyaHune— Obwasa maTpuua MEXaHMYECKUX COMPOTUBIEHUN BUOpON3onaTopoB 12 x 12 npueeaeHa Ha
pucyHke A.1 (npunoxenne A). Ha pucyHke A.2 (npunoxeHue A) npyBeeHa MaTPULA MEXaHNYECKNX CONPOTUBNEHNI 6 x 6,
BKIlOYatLLas B ce6s MEXaHWYeCKUe CONMPOTUBIIEHNSI MEXAY TIMHENHBIMU CUITAMU 1 IMHEWHBIMK CKOPOCTAMMK BMGpauun.

Ha pucyHke b.1 (npunoxenue b) npuBegeHa 0606weHHasn cxeMa 0cecuMMeTPUYHbIX BUBpON3onATopos. IToT TMN
BUGpomn3onaTopoB Hanbonee pacnpocTpaHeH Ha npakTuke. Ha pucyHke b.2 (npunoxexune b) npyeeaeHa matpyua mexanu-
YeCKMX COMPOTUBIEHMIA 6 x 6, BKNiouaiowwas B cebsl MExaHMYECKME CONPOTUBNEHUS MEXAY NIMHENHBIMU CUINIAMU N NINHEN-
HbIMK CKOPOCTAMM BUGpaLUM OAMHOYHOIO 0CECUMMETPUYHOIO BUGpoun3sonsitopa.

4.1.12 Ons ocecMMMETPUYHBIX BUDPOU3ONSITOPOB U BUDPOU3IOMATOPOB, CUMMETPUYHBIX OTHOCUTENBHO
MNroCKOCTEN ZX U Zy, konebaTernbHylo MOLLHOCTb, U3ITy4aeMyo MalLUHOW B N-IA BUBPOU3ONATOP U Yepes Hero B
byHAaMeHT B BMAe NMHENHBLIX cocTaBnsitomnx Bubpauuu (i = 1, 2, 3), onpeaensaoT no opMmynam:

P2 (0, An) = Re [Z5 (0, A0) (Gt AN + Ziopep i@, A0) G0 (0, A} 4 (0, A0));  (12)

P (0, Aw) = ~Re [Zfigpey i (0, A0) G (G (0, A0k G ¥ (0, Aw)) + Z5) (0, Ad)G (oo (0, 40))%]. (13)

nepep, ii
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B criyyae usmepeHus yckopeHus BuGpaumm konebaTtenbHyo MOLLHOCTb ONpeaensioT no dgpopmynam:

P2 (o, Aw) ,LzRe [Za i (0, AOY(G ] g 0 A®)Y + Ziroger, (0, A) G(G [P (@, A0} G (0, A)); (14)

PP (0, Aw) = ~— R [Zpep 1, A0) GG (0, A0} G ¥ (0, 80)) + 20, (0, A0)G L (, Aw))]. (15)
(0

MpwumeyaHnune—BxogHoe conpoTuBneHve BUGPOM3ONSATOPOB, Kak Npaemno, 6onbLie nepegartoyHoro conpo-
TUBMEHUS UMW PaBHO EMY, 38 UCKITIOYEHUEM METanNUYeCKUX NPYXMHHbIX BUGPOM30nsaTopoe 6e3 cpeacTB AEMMNUPOBaHMNS
Ha pe30HaHCHbIX YacToTax.

4.1.13 B cnydae ecnu ymeHbLUeHWe BUGpaLM Npu ee pacnpocTpaHeHn oT MallnHbl Yepes n-i Bnbpo-
N305IATOP K byHAamMeHTy sHauutenbHo (Hanpumep, 6onee 10 Ab), konebaTensHy MOLLHOCTb P,.”’aqb((o, Aw)

onpeaenarT no cbopmynaM:

P (o, Aw) =Re [Z5 (0, A)((d [, A)’] o)

P (o, Aw) = —Re [Zaxi (0, A0)((d ] o Aw)°] )
OJ

4.1.14 Tpu Hanu4un pesynbLTaToB U3MEPEHUIA konebaTenbHON MOLLHOCTU, U3NydaeMon MaLLMHOW Ye-
pes orpaH14eHHoe Y1cro BubponsonaTopos /, konebatenbHyto MOLHOCTL P; (o, Aw), U3NyYaeMyto Yepes Bce
BMBPOM30NATOPLI, ONPeaenstoT No AaHHbLIM U3MEPEHUIA Yepes orpaHU4eHHoe Yncno BubpounsonaTopos / no
dopmyne

P (o, Aw)= %ip,” (0, Aw). (18)

n=1

4.1.15 Cnektp konebaTenbHON MOLHOCTU, N3Ny4aeMOoi MalUMHOW B NMPUCOeANHEHHbIE KOHCTPYKLWK,
rMpu y3Kon nonoce Ao4acToTHOIo aHanunsa usmepsitoT B criegyrolwemM nopsiake:

- noovepeaHo N3MepstoT AeNCTBUTENbHYHO U MHUMYH YacTy B3aUMHOTO CMEKTPa COCTaBIISAIOLMX CKO-
POCTU (UK ycKopeHus) BUbpauum Ha BXoae 1 Bbixoae BUOPOU3ONATOPOB;

- OnpeAensoT CyMMbl CNEKTPOB konebaTenbHbIX MOLLHOCTEN, N3nyYaeMbX B BUAE KaXKOO0W U3 Tpex nu-
HeWHbIX 1 TPeX MOBOPOTHBIX COCTaBMSAOLLNX BUBpaLIMU Yepes BCe BUOPOU3ONSTOPLI, CBA3LIBAIOLLME MALLUVHY C
npucoegMHeHHbIMU KOHCTPYKLMAMMU;

- onpeAensoT cnekTp NonHom koiebaTenbHON MOLHOCTH, 3yYaeMoil MalUMHOW Yepes Bce BUGpouso-
NATOPbI B BUAE TPEX JIMHEMHBIX U TPEX MOBOPOTHBIX COCTaBMALLMX BUBpaLUN.

4.2 OnpepeneHue KonebaTenbHON MOLLHOCTU, U3NyYaeMol B 1/3-oKTaBHOM Nonoce YacToT

4.2.1 KonebaTenbHyo MOLHOCTb, U3Nly4aeMyto B NOnoce YacToT (Hanpumep, B 1/3-okTaBHOW), onpeae-
NS0T no dopmyre

P (1/3) =§)Pa (19)
a=1

rae N —uucno cnextpanbHbIX 3HaYeHUA MOLHOCTU P.(Awm), N3MEpeHHOM B y3KOI nosioce 4acToT (Ac), B
1/3-oKTaBHoOW Nosoce 4acToT.

4.2.2 Mpu Hanu4um B 1/3-0KTaBHOM NOMOCE YaCTOT Y3KOMOMOCHBIX COCTaBISIFOLLMX, UMEIOLLMX MONOXKN-
TerbHble 3Ha4YeHNS, 1 COCTaBNAOLLMX, UMEIOLLMX OTpULaTeNbHbIE 3HAYEHNS, ONpeaensatoT OTAeNbHO NONoXu-
TenbHoe P,.fé‘*’(1/3) N oTpuuarernsHoe Pif’;q"(1/3) 3HayeHns konebaTenbHON MOLLHOCTU, WU3Ny4YaeMon B

yHoameHT B 1/3-0KTaBHOW nonoce 4acToT, no hopmynam:

PP(113) = ZP,";; Ao), (20)

raoe N® — uncno nonoXntenbHbIX CneKTpanbHbIX COCTaBMNALLINX MOLLIHOCTU P,.”éd;(Am), U3MePSEeMON B Y3KON
nosoce 4acToT (Ae), B 1/3-0KTaBHOI NOMoce 4acToT;
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& 21
PrP(113)= Y P% (Ao), @)

a=1

rae N— — yucro oTpuuaTenbHbIX CnekTpanbHbIX COCTaBMSIOWMX MOLHOCTA PI,”;d;(Aa)), N3MePSEMON B Y3KON

nornoce 4acToT (Aw), B 1/3-0kTaBHOM Nonoce 4acToT.

5 XapakTepucTMka TOYHOCTU U3MEpPEHUNn

Mpenensl 0THOCUTENBLHOWM AOBEPUTENBHOW NOrPELUHOCTA U3MEepeHNiA konebaTensHOM MOLLHOCTU, U3My-
YyaeMol MallUHON B BUOPOU30MATOPLI UMK B (byHAAMEHT Yepes BUOPOM3ONSTOPLI B BUAE /-1 COCTaBMSIOLLEN
BUBpaLumn, cocTaBnawoT 25 % npu goBepuTensHol BepoaTHocTu P = 0,95.

6 CpeacrtBa namepeHUU U apyrue TexHM4eckume cpeacTBa

6.1 Mpu BLINOINHEHNM U3MEPEHUI NMPUMEHSIIOT CpeicTBa U3MePEeHU U Apyriue TeXHUIeckue cpeacTsa,
npueeneHHble B Tabnuue 1.

Tab6nunya 1—TlNpumeHsieMble cpeacTBa MUBMEPEHUIN N TEXHUYECKME CPEeACTBa

HavmeHoBaHue cpeacTea
N3MEepeHUi 1 Opyroro MeTponoruyeckue xapakrepucTuku cpeacTsa U3mMmepeHuin
TEeXHU4YeCKOro cpeacTea

1 Oartumk BuGpaumm Hvana3zoH YacToT namepeHun Bubpaumm ot 2 'y go 10 kl'uy;

amnnMTygHbIM AuanasoH onpeaensieTcsl npefernbHbIMA 3HAYEHUSIMU U3Mepse-
MbIX BUGpauui;

npegensl 4onyckaemon OoTHOCUTENbHOW norpewHocTn £ 7 %

2 Ananusartop cnekrpa [nanas3oH nsameHeHns 3HaYeHUn aHanuanpyembix curHanos ot -5 B go +5 B;
Avana3soH U3MEHEHWs YacToT aHanuanpyembix curHanos ot 0 My go 20 klMu;
casur a3 mexay kaHanamm He 6onee 0,1°;

npeaens! 4onyckaemon oTHoCUTeNnbHOW norpewHoctn + 1 %

3 Yeunutens 3apsaga YactoTHbt gnanason ot 0,3 ao 100 klu;
koadduumeHT yeunenus ot —20 go +60 gb;
npegens! 40Nyckaemon oTHocuTenbHon norpewHoctm £ 1 %

6.2 MeTponoruyeckue xapakrepucTuUKA CpecTB UsMepeHni (Bkniovas U pazouacToTHbIEe) onpeaensioT
B UccregyeMbiX AuanasoHax 4acToT U aMnauTya 40 UX YCTaHOBKU Ha MECTO aKcnnyaTaLuu.

7 TpeGoBaHusi 6e30nacHOCTH

7.1 Mpw npoBeaeHnM nsMmepeHnin Heobxoaumo cobnrogaTs Tpeboanusa MOCT 12.2.007.0.

7.2 Mpu noaroToBKe U NpoBeAeHN U3MepeHnin Heobxoaumo cobnoaaTh TpeboBaHua [2] u [3].

7.3 CpeacTtsa U3MepeHuin U TeXHUYecKne CpecTBa, a Takke BCroMoraTenbHoe 06opyoBaHue A0MKHbI
UMeTb 3allMTHOe 3a3emMrieHre. He gonyckaeTcsi ucnonb3oBaTth B Ka4eCTBE 3a3eMreHust kopnyc (kopobky) cu-
NOBLIX INEKTPUYECKUX N OCBETUTENBHDIX LLIMTOB U apMaTypy LEeHTPanbHOro oTOMMeHus.

7.1.4 YcTaHOBKY CpefiCTB U3MepPEeHU NPOBOAAT NPU BbIKMIOYEHHOM HanpsbKeHUU NUTaHns.

8 TpeboBaHua Kk KBanucukaumm onepaTopoB

K BbINONHEHUIO U3MepeHUii KonebaTenbHON MOLLHOCTM, U3NyvYaeMon MalluHaMu B chyHaaMeHT, aonyc-
KaloT nuu:

- UMeloLLMX BbicLLee TeXHU4ecKoe Unn cpegHee TexHu4eckoe obpasoBaHue;

- WU3Y4MBLLUX HACTOSILLYIO METOAMUKY U3MEPEHUIA, PYKOBOACTBA MO dKCMyaTaLMm NpUMeHsieMbIX CpeacTB
N3MepEeHNIA N TEXHUYECKUX CPEACTB;

- 3HaolmX npasuna o6paboTku pesynbTaToB UCMbITAHUIA,

- MMeloLUX ONbIT NpoBeAeHUs BUGpoaKyCTUNECKUX UCTIbITaHUA 1 paboTbl CO cpeacTBamn MsMepeHuin
napameTpoB BMOpaLuM He MeHee OHOro roaa.

8
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9 YcnoBua usmepeHun

9.1 Tpu BbINONHEHUN U3MEPEHNIA KonebaTenbHOW MOLHOCTA, U3NyYaeMol MalmHaMu B (hyHAAMEHT,
cobnogaloT criegyloLme yCrioBus:

TemnepaTypa oKpyXalolero Bo3ayxa . . . . . . . . . . .. o1 15 °C o 30 °C;
OTHOCUTENbHASA BIIAXKHOCTb. . . « « « v v v v e v e e e e e o745 % no 75 %,;
aTMocepHoe AaBrfeHne. . . . . . . . ... ... oT 84 no 106 kMa.

9.2 TMpu U3MEHEHUU YCITOBUIA M3MEPEHUIA, yKasaHHbIX B 9.1, cnegyeT y4uTbIBaTb AONOMHUTENLHBIE MO-
FPeLUHOCTM OT BAUSIOLLMX hakTopoB, onpeAeneHHbIe No NAcnopTHBEIM AaHHBIM Ha CPEACTBO U3MEPEHUIA Unu
TEXHUYeckoe CpeacTBo.

10 MoaroToBKa K BbINONIHEHUIO U3MEPEHUN

10.1 O6wue Tpe6oBaHUA K MeCTaM YCTaHOBKU U BbIGOPY cpeaACcTB U3MepeHun

10.1.1 MecTa ycTaHOBKU CpeacTB U3MEPEHUA AOSMKHBI OblTh OUMLLEHBbI OT 3arpsisHEHUIN, PXKaBYMHBI U
ApYrux MeLlaroLwmx hakTopoB.

10.1.2 MpumeHsiemMble cpeacTBa U3MePeHUiA No amnNAMTYAHOMY 1 YaCTOTHOMY AvanasoHam A0SPKHbI CO-
OTBETCTBOBaTb pellaeMon U3MepuUTenbHON 3afade.

10.1.3 CymmapHas macca ycTaHaBMBaeMbIX 4aTYMKOB BUOpauum aomkHa 6biTb He MeHee YeM B Je-
CATb Pa3 MeHbLUE Macchl UCMbITYEMOW MaLUWHBI, U3nyYatoLen konebaTenbHyo MOWHOCTL B BUDpoOU3onaumio
nnn yHaaMeHT.

10.2 BbIGOp Yncna KOHTpPONUpyeMbIX BUGpousonsaTopos

10.2.1 Ans nonyyeHns TOYHbIX pe3ynbTaToB onpeaeneHus cymmapHou konebaTenbHOM MOLLHOCTU 13-
mMepsitoT konebaTenbHy0 MOLLHOCTb, U3Myyaemyto Yyepes Bce BUBPOU3ONATOPLI, CBA3LIBAOWNE MaLIUHY C
¢hyHaameHToM. Ecnn 310 HEBO3MOXHO, OrpaHU4eHHoe YNUCIo BUBPOU3ONATOPOB ANA KOHTPOSA NOTOKa Kore-
6aTenbHON MOLLHOCTM BbIOMPAloT B criedytoLleM nopsiake.

10.2.2 V3mepstoT Bo BpeMs paboTbl MaLUMHbl 3Ha4YeHWe COCTaBRALWMX BUBGpaumMn Baonb ocen X, y 1
z—q {’sdpdp (=1, 2, 3) B MecTax KpensieHns MaLLMHbl KO BceM Kk BUBpounsonaTopam Unmn ypoBHM 3TUX COCTaBNS-

toLnx Bubpacun L, , AB. MNpu Hanuuumn ncxoaHon Hgopmaumn B eanHuLax abeonioTHLIX BeSIMYUH onpeaens-
tOT YPOBHU cpedHeKBaapaTUiHON BMBpaumm nNo Bcem ToUKam U3mMepeHuii no copmyne

£ “n 2
Dl og)
n=1
Ly, =20ig K , (22)
90
a npu HanM4yMn NCXoaHON MHopMaLUn B eanHULax OTHOCUTENbHLIX BeNnYuH (aB) — no cdopmyne
A k n
Ly:=10g (210%"10}-10@& (23)
n=1

roe ¢ ,— 3HaueHWe YCKOPEHUs!, COOTBETCTBYIOLLEe HyNeBOMY YPOBHIO YCKOpeHUa BUGpaLmu.

10.2.3 BbibupatoT BU6PON30MIATOPSI, Yepes KoTopble NpegnonaraeTcs oCyLWecTBNATL UsMepeHue Kone-
6aTensHON MOLHOCTW. B 8T0 uncno criegyeT BKIOYUTL YriioBble BUOGPOU3ONATOPE! U NPOU3BOSIbHBIE BUBPO-
N30NATOPbI C KAXKAON M3 NPOTSBKEHHBIX CTOPOH MallUWHbI, PacrnonoXeHHble Ha paccTosHUM He 6onee 1 M apyr
oT gpyra. .

10.2.4 OnpepnenstoT ypoeHuL, ;, AB, cpeaHeksaapaTiHoi Bubpaumnm no BeliGpaHHbIM / ToukaMm usmepe-

HUSI (NPY HaNMYMN UCXOAHON MHoPMaLMN B eanHULax abcomoTHbIX BennYMH) no dopmyne

A

[, =20lg (24)

“nu no copmyne (MpU HanU4UM UCXo4HOW MHopMaLMK B eauHALAaX OTHOCUTENbHEIX BENUYMH, AB)



rocT P 8.653—2009

. i
f;= 10Ig[z10L"v"/10]—10Igl. (25)

n=1

ABcontoTHas pasHOCTb MeXay YPOBHSIMU cpedHekBaapaTuiHol Bubpauum ansa k u I su6ponsonatopos
[oImkHa ObiTh He Bonee 3 ob

Ly -L,; <306 (26)

Ecnn HepaseHCTBO He cobniofaeTcs, To YnCno BeIGpaHHbIX BUOPON3ONATOPOB credyeT yBeNuiuThb.
10.3 PacnonoxeHue AaTYMKOB CKOpPOCTU (YCKOpPEHUs)

10.3.1 KpenneHue gaTynkos BUGpaLm (4aTUMKOB CKOPOCTU MW YCKOPEHWS) NPOBOAAT B COOTBETCTBUMN
¢ pekomergaumamn FTOCT NCO 5348.

10.3.2 [ns onpeaeneHunst WeCTN cocTaBNsOWMX KonebaTensHoW MOLLHOCTU, U3ITy4aeMoi MalluMHoON B
BMBPOM3ONATOPLI 1 (byHAAMEHT, Ha MalunHy U hyHAaMEHT ycTaHaBNMBaoT AaT4MKN BUBpaLum, Kak nokasaHo
Ha pucyHkax 3 n 4.

10.3.3 Ecnu onepaTop BnageeT nHdopmaLumein Tonbko 06 orpaHnyeHHOM Yucre MexaHU4ecknx conpo-
TUBMEHUA BUGpoM3onaTopa 13 obLien MaTpulbl, TO MPU U3MEPEHUN n3ryvyaeMoin korebaTenbHOM MOLLHOCTH
no dpopmynam (8), (9) n (12), (13) yncno UneHoB B hopmMynax 1 M3MepsieMblX COCTaBNSAIOLMX konebaTensHon
MOLLHOCTU OrPaHNYMBalOT YMCIIOM W3BECTHBIX KO3MMDULMEHTOB MaTpuLbl MEXaHUYECKUX COMNpPOTUBMEHWU
BMBpousonaTopa.

Az Mawwuna
aM
3m 6'm
5'm Is,u 5m
X
a4'm M M
y 6m
DdyHAAMEHT
z

4¢Q,

30 )

5'p 1 154:

x

PucyHok 3 — Cxema pacnonoxeHusi 4atynmkoB BUGpaummn Ha mawmHe n yHaameHTe B MecTax KpenneHus
BUGPOM3ONATOPOB K MaLLMHE U PYHAAMEHTY C UCNONb30BaHNMEM GONTOBbLIX COEANHEHWN

10
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10.3.4 B cny4ae ecnn BubponsonsaTop uMeeT oaHo 60NTOBOe coeAMHEHNE C MaLLMHON 1 0AHO GONTOo-
BOE coeduHeHne ¢ PyHaaMeHTOM, U3MepeHNe NMHENHBIX COCTaBMNSIOLLMX CKOPOCTH (MK YyCKOpeHus) BUbpa-
LA MaWuHbl U byHOAamMeHTa BbIMOMHAT NPU PacrnonoXeHUn gaTynkoB Bubpauum Ha ronoske GonTa no
cxewme, npusedeHHon Ha pucyHke 3 (M. 1M, 2m, 3m, 1¢b, 2¢b, 3¢b Ha pucyHke 3).

MoBOPOTHBIE COCTaBNSAOLWME CKOPOCTU BUBPaLMM N3MEPSIIOT C NOMOLLLIO AAaTUNKOB 4M, 4'M, SM, 5'M, BMm,
6'm, 4¢b, 4¢b, 5¢b, 5¢h, 6¢b, 6'¢h, cxema pacnonoxXeHNs KOTOPbIX NpuBedeHa Ha pucyHke 3.

MoBopoTHbIE COCTaBMAOLWME YCKOPEHUS BUOpaLmn onpedenstoT no dopmynam:

Gi =@m—4m) I, . Gg= (5M—5M)ls ,; GE = (6M—EM); ,; 27)
GP=@p-4p) I, ,;GP = (5 -5D)s 4G = (6h — 6 h)ly 4.

YUyBCTBUTENBHOCTL Naphbl AaTYKOB BMBpaLIMA K MOBOPOTHLIM KonebaHnam
M=456=N=12 23 (28)

rae’ . 5 3 — YYBCTBUTENbHOCTL OAHOIO U3 AATHUKOB BUBPaLMK; [ — PacCTOsHWE Mexdy COOTBETCTBYIOLIN-
MU AaTymKamu.

MpuMedyaHwue—pu HanMumm nHOPMALUK TONBKO O MaTPpULLE MEXaHWYECKUX COMPOTUBNEHWI BUOpOU3ons-
Topa 6 x 6 N0 OTHOLIEHMIO K NIMHEHbIM CUam NOBOPOTHbIE COCTaBNsioWwme BUGpaLnmn MaluuHbl He U3MepSIoT.

10.3.5 B crniy4ae NpyMeHeHUs NpoTsiKEHHOrO BUOPOU3ONATOPa, NMEHOLLIErO HECKONbKO BONTOBLIX coeauHe-
HUIA ¢ MaLLMHONM U hyHOAMEHTOM, AaTUMKM BUGPALMM YCTaHABNMBAIOT Ha fane MallWHbI 1 Mornke dhyHAaMeHTa Unn
Ha chriaHLax coeauHeHns BUOpoM3oNsiTopa ¢ MaluMHOW 1 hyHAAMEHTOM Mo CXeMe, MPEACTaBIEHHON Ha PUCYHKE 4.

B cnyyae ecnn BubpounsonsTop uMeeT MPOTsHKeHHbIE pasMepbl BAOMb OCUA MaluMHbI, 4aT4Yvkn BUGpa-
umn 2 1 5 ycTaHaBnnBaloT Ha kpaiHne 60NToBbIE CoeanHeHns BUGponsonaTopa.

Az Mawwnna
4am; 3’M "M 6'M
1 5'M 15M
2m e . ‘gM i
4'm; 3m 4m
y 1m; 6M
dyHpameHT
AZ
4 .
&; 3'h 1 6
15'qb f5d7
2 27 > X
4'eh; 3 2¢
y 1¢p; 6¢p

PucyHok 4 — Cxema pacrnonoxeHvsi 4aT4ukos BuGpauum Npy yCTaHOBKE MaLLMHbI Ha NPOTSIKEHHbIA BUGpousonsTop

11
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10.3.5.1 JluHeiiHble cocTaBnsoLMe ckopocT BUBpaLmMmn MoryT 6biTb M3MepeHbl ABYMS cnocobamu.
MepBbIN cnocob — ¢ UCnonb3oBaHWeM ABYX AaTYMKOB BUGpaLMM 4NA onpeaeneHns Kadkaoh NMHenHon
cocTaBnawLLen subpauumn no hopmMynam:
. 1 .
(MM + 1m); g5 = > (2m+2m), g8 =

a1’ = (3w + 3m);

N

1
2 (29)
1

g =21(1d)+ )47 =E(20b+2'¢)id§b =

| =

(B¢ + 3).
2
Bropoit cnocob — ¢ UCcronb3oBaHWeM 04HOTO TPEXKOMMOHEHTHOTO Aatunka BUGpaLMmn. TpexXKoMMNoHeH-
THBIA AaTynk BUGpaLMmM MOHTUPYIOT Ha ronoBke 6onTa B LEHTPe NPOTSKEHHOTo BUGPOM3oNATOpa No cxeme,
npusegeHHo Ha puUcyHke 3 (CM. pacronoxeHne aatunkos 1M, 2M, 3m, 1¢b, 2¢b, 3¢).
10.3.5.2 NoBOPOTHLIE COCTaBNAOLWME YCKOPEeHUS BUGPpaLMN MalLnHbI U byHAaMeHTa onpeaensioT no
opmyne (27).
10.4 lMpegenbHaa BepXHAA YacToTa U3MepeHUN
10.4.1 TMpepenbHyo BEPXHIOW YaCTOTY NPU U3MEPEeHUU MUHENHBIX COCTaBMAOLMX BUGpaLIMK ¢ UCNOSb-
30BaHWEM [aT4yMKoB BUBpaLMK, YCTAHOBMEHHBLIX Ha rONoBKA BOMTOB, KOTOpas AOMKHA ObiTb 3HAYUUTESNBHO
MeHbLUEe pe3oHaHCHoM YacToThl paboyelt YacTu GonTa, My, onpegenstoT no gpopmyne
~ 300 (30)
max h L
n
rae h, — TonumHa nans MaLnHel, M.
10.4.2 lMpepenbHyo BEPXHIO YaCcTOTY NPY U3MEPEHUN NTIMHENHBIX U MOBOPOTHBLIX COCTABNSAIOLNX BUG-
paLum ¢ UCNoNb30BaHNEM ABYX AATUYMKOB BUBPaLMM, pacnionoXeHHbIX Ha paccTosiHuu /Y (Ha MaluvHe) u l;’b (Ha

dyHaameHTe), 'L, onpeaensitoT no dopmyne

_10*h,

Froax = —52 (31)
T 181?

rae [;— Hanbonbiwee us /f'nl?, m.

10.5 MNMoaroTroBKa U3MepPUTENbLHOrO TPakTa ANA BbINOMIHEHUSI U3BMEePeHUIA B3aUMHbIX CNEeKTPOB
BUGpauuu
10.5.1 Tunosasa cxema TpakTa AN UsMepeHUa B3auMHbIX CMIeKTPOB BUOpaLmm npuBeaeHa Ha pucyHke 5.

[ByxKaHarbHbIA
f iy aHanuaarop '__—I
I I
= ++ =
I I
I I
I L
KommyTtartop
+ - + - + -
3 3 3

3

t 1 Pt

1 1 1 1

——
- > N

1 — paT4uK yCcKopeHus; 2 — npeasapuTenbHbliA yeunutens (ycunurens 3apsipa); 3 — cymmarop

PucyHok 5 — Cxema TUNUYHOTO U3MEPUTENBHOIO TPaKTa Arisi ONpeaeneHns B3auMHOIO CreKTpa COCTaBNAIoWMUX
BuGpaumn MawuHbl U dyHAAMEHTA C NOMOLLLIO AATHNKOB YCKOpeHusi BuGpauum

12
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10.5.2 Monocy cnekTpanbHOro aHanusa BbibupatoT B COOTBETCTBUM ¢ 4.1.8.

10.5.3 lMepea BLINONHEHNEM U3MEPEHUI U3NyHaemoin KorebaTensHOM MOLLHOCTM MPOBOAAT KOHTPOSb
NAEeHTUYHOCTU has3oBbIX XapakTepUCTUK KaHanoB TpakTa U3MePEeHNs CKOPOCTH BUBpaLMn A0 U nocne BUbpo-
nsonaTopa. MNMonyyeHHble AaHHbIe BBOAAT B MporpaMMy KoMnbloTepa Ans yueta HemaeHTUIHOCTU hasoBbIX Xa-
paKkTepPUCTUNK KaHaNoB CKOPOCTU Mpu 0bpaboTke pesynsTaToB M3MepeHUA.

10.5.4 Tpu n3amepeHUM BMOpPaLIM 1 B3aUMHBIX CMIEKTPOB BMOpaLIMM MalUMHbI U hyHAaMeHTa B palioHe
n-ro BubpounsonaTopa aneKkTpuyeckme CUrHansl ¢ AByX AaT4MKOB BUEpaLnK, o6pasyrowmx napy, cknaabisatoT
Anst HAXOXAEHWNS NIMHEHBIX COCTaBAOWMNX BUBPaLMN U BEIYUTAIOT ANA HAXOXAEHNS MOBOPOTHLIX COCTaBNS-
toLmx Bubpauum MaluvHel U pyHaameHTa.

Mepen cnoxeHWeM 1 BblMUTaHUEM CUrHaNOB HEOBXOANMO CKOPPEKTUPOBATL BO3MOXHYHO PasHULLY MeX-
Ay YyBCTBUTENBbHOCTAMU 1 (Da30BbLIMU XapakTepUcTMKaMn aT4MKOB BUBpaLMm, aHanoroBbIX YCTPOUCTB U aHa-
nusatopoB BMN®. BeluutaHne cnegyeT 3aMeHUTb CIOKEHNEM U, Ha0BOPOT, CroXKeHNe — BblYUTaHUEM B TOM
criydae, ecnn oavH U3 AaT4yMKoB BMBpaLMK, COCTaBMASIOLMX Napy, YCTaHOBMEH BCTPEYHO.

10.6 OnpepeneHune Yucna BLIGOPOK aHanumsaTopa N, Y4YacTBYIOLUMX B yCpeaHEHUU U3MepPeHUi
B3aMMHOTro cnekTpa BUGpauumn

10.6.1 Ans onpedenexvst Yucna BuIBOPOK aHanmsatopa n,, y4acTByIOWNX B YCPeAHEHUN U3MepeHuii
B3aUMHOrO crekTpa Bubpauunn, ycTaHaBnMBaT NPOLEece yepeaHeHUs aHanusaTopa npu Y1cHe HesaBUCUMbIX
BbIGopok n = 100. MpoeoasaT He meHee 10 M3MepeHUiA B3aUMHbIX CNeKTPOB BUGpaunm A Ha YacToTax 19, 100 1
1000 ly. BbluncnsioT cpegHee 3HadeHne aMnnuTygel B3anMHOro cnektpa Bubpauum (astocnekTtpa A) v pe-
3ynbTaThl BHOCAT B Tabnuvuy 2.

Tabnwuya 2— CpeaHee 3Ha4eHWe aMNnMTyabl B3aMMHOIO CrekTpa

Yacrota f, 'y

AMMNANTYAa B3aMMHOTO cnekTpa, A
f,=10 £,=100 = F o
A
At
~ 1 10
A=—)> A
10 Z '

LOns vacTtor f;, f, 1 f; onpeaenaioT cpeaHekBaapaTUiHbIe OTKIOHEHNs
1S a —AY (32)
St = —ZA,- —-A)".

Mpyn o6paboTke pesynsTaToB U3MepeHUn BLIGUPaKOT HauBorbluee sHaYeHne Sy U3 Tpex U3MepeHui
B3auMHoro cnekrpa Sy, .
OnpegensoT MUHUMAnNsLHO HeobxoauMoe Yncno BLIGOPOK Nn,, ycTaHaBNMBaeMbIX B aHanuaatope nNpu

nposeaeHnn |/|3mepeHV||7|
142
S
nd=K3[ ’max] , (33)

AS(A)

rae S(,Z )= 0,02 — HasHa4eHHas cnyyanHas oTHocUTeNbHas cpeaHeKBagpaTuiHas NorpeLlHOCTb U3MepeHust

konebaTenbHOM MOLLHOCTW (B3aUMHBIX CMIEKTPOB);
K, = 2 — koathpnumeHT 3anaca, yUMTbIBAOLWWA MOTPELUHOCTL ONpeaerneHns Sy Mpu orpaHu{eHHOM
yucne HabnogeHun n = 10.

13
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11 BbinonHeHue U3mMepeHUn

11.1 AHanusnpytoT MaTpuLy MexaHU4eckUx COnpoTUBMAEHWA BUOPOU3ONATOPOB, PacnonoXeHHbIX noga
maLunHon. OnpegensitoT 06bem MmetoLweicst MHpopmaLmm o koadpdnLneHTax MaTpuLbl ConpoTUBAeHnA. Beo-
OAT B KOMMbLIOTEP MACCUB AaHHbBIX O CNEKTPE KOMMEKCHbIX BXOAHBIX U NepeaaToyHbIX CONpOTUBMEHNIA BUBPO-
N30MATOPOB NPU MOSI0Ce YaCcTOTHOrO aHanmnsa Aw, BblopaHHoN B cooTBeTcTBUM € 4.1.8.

11.2 Yucno KoHTponupyembix BUGPOU3ONSATOPOB BeibupatoT B cooTBeTcTBUM ¢ 10.2 npu paboTatoLwen
malumHe.

11.3 PacnonaratoT gatymku Bubpauum B cootBeTcTBuUM ¢ 10.3 1 pucyHkamu 3 1 4.

11.4 OnpeaensioT rpaHUYHYIo YacToTy M3MepeHuid Bubpauuun f . no popmynam (31) n (32).

11.5 M3mepeHust NpoBOAAT C UCMOMb30BaHWMEM N3MePUTENBHOrO TpakTa, CXeMa KOTOpOoro npeAcTasneHa
Ha pPUCYHKe 5, B crieqytoLieM nopsiake.

11.5.1 YctaHaBnMBaloT Ha aHaNM3aTope B PeXMME «M3MepeHue B3auMHOro cnekTpa» 4acToTHbIA Aua-
nasoH ot 0 4o £, 1 NOMOCYy YacTOTHOro aHanunsa Awm, BbIGpaHHyo B cooTBeTCTBUM € 4.1.8.

11.5.2 [ns BbINONHEHUS N3MepeHUin BUbpaLuum Ha paboTatoLlein MallnHe:

- HanepBbll 1 BTOPOW KaHambl aHanm3aTopa NoAKIoUaloT Yepes npeasapuTeribHble YCUnUTENu AaTinku
YCKOpEHUSl, YyCTaHOBMEHHbIe Ha BXoAe W Bbixoae BUGpOU3oNATOPOB.;

- ycTaHaBMnMBaloT B KaHanmax aHanusaTopa YyBCTBUTENbHOCTU AATYMKOB YCKOPEHUS, YMHOXEHHbIe Ha
koadpbrLMeHTbl Nepedayn npeasapuTenbHbIX YCUNUTenein (COOTHOLWeHWe curHan/lym B KaHanax AormkKHO
6bITb He MeHee 14 ob);

- ycTaHaBnMBaloT AnanasoH YacToT U3MePEeHUst Ha aHanuM3aTope;

- yCTaHaBNMBatoT YNCIIO BLIGOPOK Ny

- NpUBOAAT B AeliCTBME NpoLiecc ycpeaHeHUs BbIBOPOK aHanu3atopa U nony4aroT pesynsrat usmepeHus
B3aMMHOro crnekrpa.

11.6 lMoovepeaHo Ha BCeX KOHTPONMUPYEMBIX BUBpousonsaTopax v Ana Bcex BbIBpaHHbIX AN KOHTPONs
COCTaBNAOLLUMX BUOPaLIMN N3MEPSIOT B3aUMHbIE CMeKTPbI NPU NONoCe YaCcTOTHOTO aHanusa Ao W BBOAAT Mac-
CMBbI B3aWMHbIX CMIEKTPOB B KOMMbIOTEP.

12 O6paboTka U ochopMneHune pe3ynbTaToB U3MEpPEeHUN

12.1 Nopsapok o6paboTku pe3ynbTaToB U3MEPEeHUI kone6aTenbHON MOLLHOCTHU, U3NTyHaeMONn
B BuAe BceX LecTu (Mnu nobbix U3 LWeCTU) cocTaBnAlLWMX BUGpaLUMU B 3NeMEeHTbl CUCTeMbl
«BUbpouszonauua — pyHaameHT»

12.1.1 MNopapok o6paboTKM pe3ynLTaToB U3MepeHUn konebaTenbHON MOLLHOCTU, U3Ny4aeMoil B
BM6pousonATopbl B BUAE Beex WecTU (Mnu nobbix U3 WecTU) cocTaBnsolwmux BuGpauum

12.1.1.1 BbluucnsioT konebaTenbHy MOLIHOCTb P,.”'a"’(Aw), n3ny4yaemyto MallnHoNn B n-i BUBpousons-
TOp B BUAE /-1 cocTaBnsoLein BuBpaLumn B y3koin noroce yactoT, no chopmyne (8) unu (10).

12.1.1.2 Ucnonbsys pesynstatel onpeaeneHus P P (Aw), BBMUCTIAIOT konebartenbHyl0 MOLLHOCTb

n,a¢h o o

P, (1/3), nany4yaemyto MawumHoit B 1/3-okTaBHOM Noroce YacToT, no dopmyne (19).

12.1.1.3 OnpegensioT konebaTtenbHy0 MOLWHOCTb P,."”‘i’(1/3), n3ny4yaemyio Bo Bce BUBPOU3ONATOPLI B
BUAe i~ cocTasnsioLwel Bubpauuum, no dopmyne (5).

12.1.1.4 BbluncnsioT cymmapHyto konebatenbHyto MolHocTs P a® (1/3), usnyvaeMyro MallvHo B Buae
BCEX LUeCTU (Mnu NiobbIX U3 LWecTn) cocTasnswowmx subpawuu, no dpopmyne (4).

12.1.2 Nopapok o6paboTku pe3ynLTaToB U3MepeHUn konebaTeNbHOW MOLHOCTU, U3NyYaeMol B
cdbyHAaMeHT B Buge Bcex WecTu (unu nbbiX U3 WecTU) COCTaBNAILWUX BUBpauumn

12.1.2.1 BbluucnsiioT konebaTenbHY0 MOWHOCTb H”'ad’(Am), n3ny4yaemMyto MalnHoOM B doyH4AMEHT Ye-
pes n-i BU6ponsonsATop B BUAe i-i1 cocTaenAlLwein BUGpaLum B y3Kkoil nonoce Yactot, no dopmyne (9)
unm (11).

12.1.2.2 WUcnonb3sys pesynsrathl onpegeneHns P,.”'a"’(Am), BbIYUCNAIOT NONOXUTENbHOE N oTpULaTens-
Hoe 3Ha4eHunA konebarenbHON MOLLHOCTH P,."'a‘i’ (1/3), nany4yaemoim mMalMHOW B TPETLOKTABHOM NOSOCe YacToT
B dbyHAameHT, no cbopmynam (20) u (21).

14
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12.1.2.3 OnpegensitoT NOMNOXUTENbHOE U OTpuLaTeNnbHOE 3HaveHus KorebaTenbHON MOLLHOCTU
Pia“b (1/3), nsnyyaemoii MalLHON Yepes Bce BUBpon3onaTopsl B hyHAaMeHT B BUAE /- cCoCcTaBnstoLLein Bubpa-
Lwmu, o cdopmyne (5).

12.1.2.4 BbluACNAOT 3HAYEHWUS MONOXNTENBHON U OTPULATENBHOW CyMMapHoi konebaTenbHol MoLL-
HocTu P &% (1/3), uanyyaemoi MalLMHOM B BUAe BCEX LUECTU (MIIM NtoGbIX U3 LIECTN) COCTaBALMX BUGpaLu,
no coopmyrie (4).

12.2 Mopsapok o6paboTkn pe3ynbLTaTOB U3MEpPEHU KonebaTenbHOW MOLLHOCTU, U3NTyYaeMom
B BuAe Tpex NMMHEeNHbIX COCTaBNAIOLWUX BUGpaLUM, NPy YCTaHOBKE MalUHbI H2 0CeCUMMETPUYHbIE
UNU npsimoyronbHble BUGpPOU3ONATOPbI

12.2.1 Nopapok o6paboTkM pe3ynLTaToB U3MEpPeHUn konebaTenbHOW MOLLHOCTU, U3NYYaeMOil B
BMGpoM3ONATOPLI B BUAE TPEX IMHEWHbIX COCTaBNALWMX BUGpaLumn, Npy ycTaHOBKe MallMHbI Ha oce-
CUMMETPUYHbIE UMK NPAMOYTOoNbHble BUGPOU3ONATOPSI

12.2.1.1 BbluncnstoT konebatenbHy MOLHOCTb PI."’ad’(Aco), n3ny4aemyto mallvHol B n-1 BMBponsons-

TOp B BUAe /-1 NMHenHOI cocTansoLwen Bubpaunm B y3kol nonoce YactoT, no opmyne (12) unu (14). Npu ne-
penage Bubpauumn Ha Bubpounsonatope 6onee 10—15 ab gonyckaeTcs BEIMUCAATL P,.”"""’(Am)no dopmyne (16)
nnu (17).

12.2.1.2 Ncnonbsys pesynbratbl onpegeneHnus P,.”'a"’(Am), BLIMUCNAIOT KonebaTenbHyd MOLHOCTbL
P,.”’ a(1/3), n3nyyaemyto MallvHOW B TPETLOKTABHOW Nosnoce YacToT, no dopmyne (19).

12.2.1.3 OnpegenstoT konebaTenbHy0 MOLIHOCTb Pi"""’(1/3), n3ny4aemyto BO BCce BUBPOU3ONATOPLI B
BuAe /- NuHenHoM cocTaensiolen Bubpauun, no popmyne (5).

12.2.1.4 BbluncnsatoT cymmapHyHo konebarensHyto MowHocTb P P (1/3), nanyyaemyto malumMHoN B Buae
TPeX NHEeNHbIX cocTaBnsoWmMX Bubpaumm, no cdopmyne (4).

12.2.2 MNopspok o6paboTku pe3ynbTaToB U3MepeHUn KonebarenbHOW MOLLHOCTU, U3NTyHaeMOW B
dyHAaMeHT B BUAE Tpex NMHeNHbIX COCTaBNAOWUX BUGpaLMu, Npu yCTaHOBKE MallMHbI HA OCEeCUM-
MeTpUYHble UNU NPAMOYTofnbHble BUGPOU3ONATOPSI

12.2.2.1 BbluucnsioT konebatenbHyo MOWHOCTb Pi""p(Am) n3nyvaemMyio MalluHon Yepes n-i BUGpo-
nsonatop B chyHAaMeHT B BUAe /-l cocTasnsaollein Bubpaummn B y3Koin nonoce 4Yactort, no dopmyne (13)
unu (15).

12.2.2.2 Ncnonb3aysa pesyneratbl onpeaeneHus PI."’C”(AQ)), BbIYUCAAIOT NONOXUTENbHOE N OTpULATENb-
Hoe 3HaveHus konebaTensHoM MOLWHOCTH P,.”"”(113), nany4yaemon MalmHon B 1/3-oKTaBHOM Nofoce 4acToT B
chyHOameHT B Bude /- nuHelHoW cocTasnatowen Bubpauuun, no popmynam (20) n (21).

12.2.2.3 OnipegensoT NONOXUTENbHOE U oOTpUUaTenbHoe 3Ha4YeHusa KonebaTenbHON MOLLHOCTU
Piad’(1/3), n3ny4aemoin Bo Bce BUBPOU3ONATOPLI B BUAE /- NMHENHON cocTaBnsioLein Bubpaumn, no popmy-
ne (5).
12.2.2.4 BblYMCNAOT NONOXUTENBHOE N OTpULIaTENBbHOE 3HAYEHUS CyMMapHOI konebaTenbHon MoLy-
HocTu P a® (1/3), nanyvyaeMoin MallMHOW B BUAE BCEX NUHERHbIX COCTABMSAOWMX BUGpaLUmmn, no dopmy-
ne (4).

12.3 B cnyvae ecnu BUGpaumio MaLlHbl U3MepsoT NPU orpaHUYeHHOM Yucrie BUbpon3onaTopos, To No-
nHyto KonebaTenbHyH MOLLHOCTb onpeaenstoT no dopmyne (18).

12.4 MonyyeHHble NONOXWUTENbHOE U OTpULaTENLHOE 3Ha4YeHUs KonebaTenbHbIX MOLWHOCTEN NpeacTas-
nsAT Ha 6naHke, NpUBedeHHOM Ha PUCYHKe 6.
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Lp, ab

P, Br (Lo=10"2Br)

102 100
107 90
10 80
10 70
108 60
1 10 100 1000
YacroTa, Ny
N 10 100 1000
-10° 60
10 70
107 80
103 90

-1072 100

P, BT Ly AB

(Ly=10"2Br)

PucyHok 6 — BnaHk npeacraBneHns XxapakrepucTuk konebatenbHbIX MOLWHOCTEN

12.5 Pacuert norpeLwHoCTn VI3MepeHI/II‘/‘I konebarenbHon MOLLHOCTK pekoMeHAyeTCA NMpoBOANTb B COOT-
BEeTCTBUN C NpUrioXxXeHmnem B.
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MaTpuubl MEXaHUYEeCKUX CONMPOTUBIIEHUN BM6p0VI3OJ1HTOpOB

.

NS ¢t 4

qf

F® | z

Bx 11

Faztp ZBX 21

F%(p ZBX 61

ZBX 12
ZBX 22

ZBX 62

ZBX 66

Z
Z

Z

nepeq 21

nepeg 61

nepea 11 Znepep, 12 °°°

Znepep. 22

znepep, 62 -

. Znepep, 66

F? |z
F? |z

Fg |Z

nepepn, 11
nepepn 21

nepep, 61

Znepen 12 -

Znepe;:| 22

Znepen 62 °

nepef 16
nepeq 26

) Znepep. 66

4
V4

Z

Bbix 11

BbiX 21

Bbix 61

Z

BbIX 12

V4

BbIX 22

V4

BbIX 62

V4

BbiX 16

V4

BbiX 26

V4

Bbix 66

PucyHok A.1 — MaTpuua MexaHn4ecKknx CoOnpoTUBMNEHN OAMHOYHOTO BUBpon3sonaTopa

Y| 4f a3 a3 af 43 CES

FP | Zytt  Zxro Zex13 | Znepent1 Znepen12  Znepen 13
F a;d) sz 21 sz 22 ZBX 23 znepe.q 21 Znepen, 22 Znepep, 23
F gcp Zox 31 Zex 32 Zgx 33 Znepep, 31 Znepen 32 Znepep, 33
F <1#J znepep, 11 Znepe.q 12 Znepep, 13 ZBbIX 11 szIX 12 szIX 13
F g’ znepen 21 Znepen 22 Znepep. 23 ZBbIX 21 ZBbIX 22 ZBbIX 23
Fg’ Znepen 31 Znepe.q 32 Znepep, 33 ZBbIX 31 ZBbIX 32 ZBbIX 33

PucyHok A.2 — MaTpuua MexaHU4eCKux ConpoTUBIIEHUI OOUHOYHOIO BUOPOU3ONATOPA TOSBKO
AnNs NUHENHBIX COCTaBNALWMX KonebaHun
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Mpunoxexve b

(cnpaBoyHoe)

OcecMMeTpUYHble BUOPON30IATOPLlI 1 BUGPOU3ONSATOPLI, CAMMETPUYHbIE OTHOCUTE/IbHO
nnockocTel zx nnu zy

PucyHok B.1 — O6o6LleHHas cxema 0CeCMMMeTPUYHbIX BUGPOU30IATOPOB M BUGPOU30NATOPOB,
CUMMETPUUYHbIX OTHOCUTESIbHO NJIOCKOCTEW ZX 1 Zy
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AN &Y q3 A ¢ e ¢
FEP | Zaxns 0 0 Zoepen11 O 0

F asz 0 ZBX 22 0 0 Znepen 22 0
ng’ 0 0 Zy 33 0 0 Znepen 33
F ‘11’ Znepep, 1 0 0 ZBbIX 1 0 0

F g’ 0 Znepep, 22 0 0 ZBbIX 22 0

F g’ 0 0 Znepe.::t 33 0 Y ZBI:IX 33

PucyHok b.2 — MaTtpurua mexaHn4ecknx ConpoTUBNEHNI OANHOYHOTO OCECMMMETPUHHOTO
BUGpOM3onsaTopa UM BUGPOU3ONsITOPOB, CUMMETPUYHBIX OTHOCUTENBHO MITOCKOCTEN ZX U ZY,
ONs NMMHENHbIX COCTaBNAILLMNX KonebaHun
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MpwunoxeHne B
(pexomeHayemoe)

OnpegeneHne NOrpeLLHOCTA U3MepPeHUii Kone6aTenbHOM MOLHOCTU, U3NyYaeMON MallMHaMun
B NPUCOeAUHEHHbIE ONMOPHbIe KOHCTPYKLMUMU

Mopsaok onpeaenexHuns NOrpewHoOCTM n3aMmepeHus konebaTenbHON MOLLHOCTH, M3NyYaemMon MaluMHamy B Npucoeam-
HEeHHble ONOPHbIe KOHCTPYKLMK, PACCMOTPEH Ha NpUMepe n3mepeHusi konebartenbHOW MOLLHOCTU, U3Ny4YaemMon MaLvHON
B CUCTEMY «BUBPOU3ONATOP — hyHOAMEHT» B BUAE NMUHENHbIX (MOCTYNaTeNbHbIX) COCTaBNsAoWmMX BUBpauum, ans cnyqas
yCTaHOBKM MaLLUWHbI Ha 0CECUMMETPUYHbIE BUBPOU3ONSTOPLI, MaTpuLa MexaHn4ecKnx CONPOTUBINEHNIA KOTOPbIX Npueeae-
Ha B npunoxeHuu b.

MoOLWHOCTE, U3Ny4aemyto MalWVHOM B BMAE NMHENHOW (Hanpumep, B BU4e BepTUKaNbHONM) cocTaBnsowen enbpa-
Lmm, onpegensitot no dopmyne (12)

P *%(w, Aw) = Re [Z], (0 A®) (0 ooy (0 A0))? + Zrgpog i 0, A0) G (0 iy (0 Aw), G i (0, Aw)). (B.1)

Mockorbky BUGPaLMS MaLNHbI 3HAYUTENBHO MPeBbiluaeT Bubpaunio byHAAMENTa, T. €. 3HaYSHNE q 'y (®, A®)

3HauUTENbHO GoMbLUe 3Ha4eHMs g

‘sﬁq)(co, Aw), a BXogHOe CONpoTHBNeHne BubponsonsTopa bonblue (nv paBHo) nepeaa-

TOYHOrO COMPOTMBIEHMS,, TO NOTPELUHOCTE M3MEPEHMs M3nyyaemol MowHocTH Py 2P (@, Aw) NpakTuuecku onpeaenseTcs
MOrpeLLHOCTBI0 M3MePeHUI CKOPOCTM BUEPaLMM MaLLNHbI B MECTE KPETIeHns N-ro BU6ponsonsTopa q 3 s, (o, Ao)v Bxoa-

HOTO COMpPOTUBIIEHUS BUGponaonsaTopa Zy (o, Aw).

PacyeT norpewHoCTN MaMepeHuin konebaTenbHON MOLLHOCTH, U3ryYaemMoil MallMHaMu B cuctemy «Bubponsons-
TOp — dyHAAMEHT», ANA 0CECMMMETPUYHBIX BUDPOU3ONATOPOB NPOBOAAT B CrieAyIoLLEM MOopsiaKe.

B.1 OnpepensitoT 3HAYEHUA FPaHNL, HEUCKITIOYEHHbIX CUCTEMATUYECKUX COCTaBIISIIOWUX MONPELUHOCTUA 3MEPEHNI
CKOPOCTU UMK YCKOPEHMA BUOpaLmm 1 conpoTUMBNEHNS BUGPON3ONATOPOB. DTUMKU HENCKITIOYEHHBIMU CUCTEMATUYECKUMM
COCTaBMSIOLLUMMM NOTPELUHOCTU SIBMSIIOTCS:

- MOrpewwHocTb AaTtynka Bubpaumm (J0BepUTENbHbIE FPaHULIbI MOTPELIHOCTENA + A,);

- MOrPeLHOCTU NPeABapUTENbHLIX YCUNMTENEH B KaHane uaMepeHuin Bubpauun (QoBepuTenbHbIE rpaHuLbl No-
rpeLHocTen £ A);

- MOTPeLUHOCTb aHanM3aTopa crnekTparnbHbIX XapakTePUCTUK (AOBEpUTENbHBIE MPaHNLbI NOTPELWHOCTU + A, ONpe-
AensAT NO NacrnopTHLIM AaHHbIM);

- MOrpeLUHOCTE ONpeAeneHns Moy sl BXOAHOrO CONPOTUBIIEHUSI BUOPOU30NATOpa (A0BEPUTENBHbIE MPaHNLbl NO-
TPELLHOCTY & Az OMPEeAEnsioT Mo NacnopTHLIM AaHHBIM UIM SKCNEPUMEHTATTLHBIM AAHHBIM).

B.2 OnpepensioT 3Ha4YeHUs rpaHuL, HEUCKTIOYEHHOW CUCTEMaTUYECKOW COCTABNAIOWEN MOTPeLLHOCTU 3MEPEHUN
peanbHOM YacTh CONPOTUBIEHWSA BUDPOM30NATOPA, Bbi3BaHHOW (Da30BON HEMAEHTUYHOCTLIO KaHArNOB U3MEPEHUS CKOPOC-
Tev BUOpaLMmn 1 CUn Npu M3MepeHnn peanbHOW YacTu ConpoTUBNEHUS BUbpousonsaTopa.

paHuLbl HEUCKMIOYEHHOW CUCTEMATUYECKON COCTABNSAIOWEN NOMPELLHOCTM OnpeaensioT no popmyne

~ cos(apy +A,,, )—cos o

+ cosogy cos ar f

(B.2)

rae op, — yron casura a3 Mexay CKopoCTbo BUGpauum u cunom Ha Bxoe BUOpoU3onsiTopa; Aan— yron casura ¢as3s
MexXay KaHanamu Cumbl 1 CKOPOCTU, Bbi3BaHHbIN UX (Ha30BOM HEMAEHTUYHOCTLIO.

Ha npaktuke npv Bo3byxgeHun konebaHuii BUGpoON3onsiTOPOB MakcUMarnbHbIW yron casura das Mexay CUnoi u cko-
pocTbto konebaHuii cocTaensieT 87°. 3aBUCMMOCTb MaKCUMAanbHOWM NOMPELHOCTU A , OTyma casura a3 mexay ns-

CoSaL g,
MEPUTEITbHLIMM KaHaNamu Cufibl U CKOPOCTU MPU O g ay =
sz“s“Fb' % = 87° npvBegeHa Ha pucyHke B.1.
L
30 =
25 >
20 >
15 ]
10 —
1 A7 PucyHok B.1 — 3aBucMMoCTb MakCMMarnbHON NOrPeLHOCTH
01° 02° 03 04° 05 06 07 08 09° 10° iAcoch-, OT yrna casura das Mexay uamepuTenbHbIMU
—_— o
Aoy KaHarnamu Cusibl ¥ CKOPOCTU MPU Ol g, may = 87
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B.3 OnpegensioT rpaHnL bl HEUCKITIOYEHHON CUCTEMaTUYECKOW NOrpeLlHOCTH n3mepeHnii kornebaTensHOW MOLWHOC-
TW NMHEeHOW cocTaBnsLen Bnbpauum npy goBeprTenbHON BepoaTHocTu 0,95.

OP ™) = £ 11,/ 2(85 P + (A0 2 + (A2 + (Acosag, Vo (B.3)
2 _[ P (w) 2( 2 4 A2)
rae (A;)? = S 2201 (A% 1 A2).
( q) 6qf””(co) A 4
P ()

KoathprumeHT BNnAHMS npuHMMaloT paeHbiM 1 (M. pasgen 4).

267" ()
B.4 lMepeyeHb 1 3Ha4EHNS COCTABNAIOWMX NOrPELLHOCTEN, HeOOX0AMMBIX Arsi pacHeTa npedernbHON OTHOCUTENb-
HOW NOrpPeLHOCTY 3MepeHnst konebaTenbHON MOLLHOCTH, NpvBeaeHbl B Tabrvue B.1.

Ta6nwuua B.1

O6osHaveHne 3HaueHue
HaumeHoBaHVe COCTaBNSAOWEN NOTPELLHOCTH COCTaBnALWEN cocTaBnsiiowen
MOrpewHocTUn norpeLHocTn®
1 oBepuvTenbHble rpaHuLLbl MOMPEeLHOCTY AaTumka BUbpaumm + Ay 7%
2 [losepuTenbHble rpaHnLibl MOTPELLIHOCTM NPeaBapyUTenbHOIo yeunuTens + Ay +1%
3 [loBepuTenbHble rpaHnL bl MOrPELWHOCTY aHanuaaropa crnekTpa + Anc +1%
4 [loBepuTernbHbIe rpaHnLbl MOrPELHOCTM ONpeaeneHnst MOAyrisi BXOQHOTO + Az +19%
conpoTUBneHus BUGponsonsaTopa
5 JoeepuTtenbHble rpaHuLbl MOrpeLluHOCTH, BbI3BAHHON ¢ha30BoON HenpeH- J_eroqu +6,6%
TUYHOCTBIO KaHaroB CUMbl M CKOPOCTU KoneGaHuin
6 CpegHekBagpaTn4HOe OTKNOHEHUE pe3ynbTaToB U3MEPEHUIA B3AaUMHbIX S(E) 2%
CMEKTPOB
* 3HaveHus norpelHOCTeN NPMBEAEHb! NS YCNOBUA M3MEPEHUN, YKa3aHHbIX B pasaene 9.

B.5 MNMpumep pacyeTa HEMCKMIOYEHHON CMCTEMATMYECKON COCTAaBAAIOWEeN NOrpPeLHoCTH

"paHWLbl HEUCKITIOYEHHOW CUCTEMAaTUYECKON NOTPELHOCTU koneGaTenbHON MOLHOCTU NPU A0BEpUTENbHON BEepo-
ATHocTK 0,95

0P ) =111,/ 2(8, +(Aac P + (2)° + (Acosay, )

2
P ()

i A AYy=P (7% + 1) =50 %.
367 (0) (An +Ay) ( ) o

rae (A,) =

0P ) =111y 2:50 + (1 + (19) + (68) ~23 %.

B cootBeTcTBUM ¢ 10.7.4 Ha3HaueHHas cny4YanHasn OTHOCUTESNbHAsI CpEAHEKBaAPaTUYHAs NOTPELLHOCTb U3MEPEHNs
mowHocTn S(A) = 2 %.
COOTHOLWEHNE CUCTEMATUYECKON M CITyYanHON NOrPeLIHOCTEN

(P ™) _,
S(A)
B atom Cny4ae 3a norpewHoCcTb pe3ynbrata KOCBeHHOro uamepeHusi NPUHUMaloT HEUCKIMIOYEHHYI0 cCucTematTudec-

KYIO COCTaBNSAIOLWYIO0 NOrPELUHOCTU U3MEPEHUS.
Moatomy 3HaveHue npeaernbHON OTHOCUMTENBHON NOTPELLHOCTY U3MepeHUst korebaTensHON MOLHOCTH

A, =123 %.

P
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