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Mpeaucnosune

Llenun u npuHuunel ctaHgapTnsaumm B Poccuiickon ®enepaunm yctaHoBneHsl ®PeaepansHbiM 3akOHOM
oT 27 pekabpsi 2002 r. Ne 184-93 «O TexHN4YeCKoM perynimpoBaHnmy, a npaBuria NpUMEHEHUS HaLMOHabHbIX
ctaHgaptoB Poccuiickon ®epepaumm — FOCT P 1.0—2004 «CtaHpaptusaumsa B Poccuiickon ®epepaumu.
OCHOBHbIE MOMNOXEHUA»

CBefeHus o ctaHgapTe

1 PASPABOTAH ®epepanbHbiM rocyaapCTBEHHbIM YHUTApHbIM nNpeanpusatueM «Bcepoccuncknin Ha-
YyYHO-UccrneaoBaTenbCkni UHCTUTYT meTponorum nm. .. Mengeneesa» (®IyYIr «BHWAM nm. .W. MeHpene-
eBa») PenepanbHOro areHTCTBa MO TEXHUYECKOMY perynvpoBaHuio u meTponorun n depeparnbHbIM
rocyapCTBEHHbIM YHUTApPHbIM NpeanpusatTueM focyaapCTBEHHbIM Hay4HbIM LeHTpom Poccuiickon ®enepa-
uun «LleHTpanbHbI HayYyHO-UCCreaoBaTeENbCKUA MHCTUTYT UM. akagemuka A.H. Kpbinosa» ('Y «UHUU
uMm. akagemuka A.H. Kpbinosay)

2 BHECEH YnpaBneHuem meTtponorum ®efepanbHOro areHTcTBa No TEXHUYECKOMY PEryrimpoBaHuIo u
MeTpOonoruun

3 YTBEPXOEH W/ BBEOEH B OEWNCTBME [MMpukasom GeaepanbHOro areHTcTsa No TeXHNYECKoMy
perynupoaHuto u metpornoruun ot 20 nong 2009 r. Ne 255-ct

4 BBEJEH BIMEPBbIE

UHpopmayusi 06 usMeHeHUsiX K Hacmosiuwemy cmaHdapmy rybnukyemcsi 8 exe2o0d0Ho usdagaeMoM UH-
gopmayuoHHOM ykazamene «HayuoHanbHble cmaHdapmbl», @ meKkcm U3MeHeHuUl U rornpasok — 8 exxeme-
CSYHO u30asaeMbix UHGhOPMaUUOHHBbIX yKazamensax «HayuoHanbHble cmaHOapmei». B cnyyae nepecmompa
(3ameHbl) unu ommeHbI Hacmosiweao cmaHdapma coomeemcemeyouee yeedommneHue 6ydem onybrukogaHo
8 eXXeMecs4YHO usdagaeMoM UHOPMaLyUOHHOM ykazamere «HauyuoHanbHbie cmaHOapmbi». Coomeemcemey-
rowasi uHgopmauus, yeedoMmrieHUe U meKcmbl pasmewarnmces makxe 8 UHghopmayuoHHOU cucmeme obuwezo
ronb308aHuUst — Ha oghuyuanbHOM catime ®edeparibHO20 azeHmemeaa o MexXHU4YeCKoOMy peaynupo8aHuro U
Memporsioauu 8 cemu lHmepHem
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HAUMWOHANBbHBIU CTAHOAPT POCCUMNCKOWN GERJREPALMUMNU

FocypapcTBeHHasa cuctema obecnevyeHus e4UHCTBA U3MEpPEHUn
KONEBATEJIbHAA MOLWHOCTb, U3NTYYAEMAA MALLUMHAMU
B NPUCOEOUHEHHBIE ONOPHbLIE KOHCTPYKLIUU
Yactb 2
MeToauka BbINOSIHEHMA KOCBEHHbIX U3MEPEHUN
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

Data BBegeHusa — 2010—01—01

1 O6nacTb NnpMMeHeHus

1.1 Hacroswwmi ctangapT ycTaHaBnMBaeT METOAMKY BbINOMHEHUSA U3MEPEHUN (Janee — MeToanka ns-
MepeHuin) konebdaTenbHON MOLLHOCTU, N3IydaemMolr MexaHn3Mamm, yCTaHOBKamK, obopyaoBaHuem, Tpybonpo-
BOOJAMM (Jarnee — MalluMHa) B BUOPOU3ONATOPLI, PACMOSIOKEHHbIE MEXAY MalUMHOW U NPUCOEAMHEHHBIMU
OMOPHBLIMU KOHCTPYKUMSIMU (Janee — oyHAAMEHT), N Yepe3 BUOpon3onsaTopbl B hyHOAMEHT, Npu cTauMoHap-
HOM cryyariHOM B1BpaumMoHHOM npoLecce.

1.2 B HacTosiLLeM CTaHOapTe UCMOSb30BaH KOCBEHHbIN MeToA onpeaeneHns konebdatenbHOM MOLLHOC-
TW, U3My4aeMon MaLLMHON, No pe3yrnbTataM 06paboTkM INEKTPUYECKNX CUTHANOB, NOCTYNAKLWNX C 3NEKTPO-
MexaHu4ecKknx npeobpasoBartenem (4aTumnkoB), PUKCUPYHOLLUX CKOPOCTb (MK yCKopeHue) Bubpaumm Ha Bxoae
N BbiIXOAEe BUOPOM3ONATOPOB MalLMHbI, a TakkKe Ha OCHOBE WHopMaumm O BXOAHbIX U MNepedaTOuYHbIX
MEeXaHMUYECKNX CONPOTUBIIEHNAX BUOPON30NSTOPOB.

1.3 HacTtosawun ctaHgapT ycTaHaBnuBaeT METOOUKY M3MEPEHUI LLECTW COCTaBMSOWMX KonebaTenb-
HOW MOLLHOCTU, U3ITy4aeMOon MallMHOW B BUAE TPEX JIMHENHbIX (MOCTyNaTeNbHbIX) M TPEX MOBOPOTHLIX COCTaB-
NSALLWMX BMGpauuu.

1.4 MeToauka n3amepeHui ¢ NOMOLLIbIO KOCBEHHOIO MeToAa, yCTAaHOBMNEHHAA HAaCTOSALLMM CTaHOAPTOM,
npegycMmaTtpuBaer:

- paboTy MalLVHbI B CTALMOHAPHOM PEXUME;

- YCTaHOBKY A4aT4YMKOB BMOpaLMm Ha BXo4e U BbIXxoAe BUOPOM3ONSATOPOB, COEOUHSIIOLLNX MALLMHY C pyH-
OAMEHTOM;

- U3MepeHne OENCTBUTENBHOM U MHMMOW YacTeln B3aMMHbIX CMEKTPOB BUOpaUMM Ha BXode U Bbixode
BNOPOM30NSTOPOB.

Pe3ynbTathl naMmepeHuii n3nydaemon konebaTensHOM MOLLHOCTM MOTYT OblTb MCNOMNBb30BaHbI B LIENSAX:

a) onpeneneHus u cpaBHEHUsI BUOPOAKTMBHOCTU MaLUMH pasfnyHbIX NPUHLIMMNOB 4ENCTBUSA, TUMOB, Mace
1 rabapuTHbIX Pa3MepPOB B KOHKPETHbIX YCIOBMSAX SKCMyaTauum;

0) pa3paboTku TeXHNYECKNX TpeboBaHW K 4OMYCTMMON BUOpauumn MaLlumH;

B) pa3paboTku NpeanioxXeHUn no KOHTPOIO BUBpaLMm MaLLMH U YCNOBUIA NPOBEAEHNSI 3TOrO KOHTPONS;

r) peleHnst 3agad BUOPOaKyCTMYECKOM ANArHOCTMKN MaLUMH U UX BUOPOAKyCTUYECKOM 3aLLUUTI;

) pa3paboTku MeEpPONPUATUIA MO YMEHBLUEHWIO BUOPOAKTMBHOCTM MaLUWH 1 NOBbILLEHUIO 3 EKTUBHOC-
TN BUOPOAKYCTMYECKON 3aLUMUTLI MaLLWH.
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2 HopmaTtuBHbIe CCbINKU

B HacTosieM cTaHgapTe UCnonb3oBaHbl HOPMaTUBHbBIE CCINIKM Ha CriefyloLmne cTangapThbl:

FOCT 12.2.007.0—75 Cuctema crtaHgaptoB 6e3onacHOCTM Tpyda. M3genusa anekTpoTexHUYeckue.
O6wune TpeboBaHms 6e3onacHoOCTU

FOCT UCO 5348—2002 Bubpaums n yaap. MexaHndeckoe KpenmneHne akcenepoMeTpoB

FOCT 16819—71 [Mpunbopkl BUGpOM3MepuTenbHble. TEPMUHBI U onpeaeneHus

FOCT 24346—80 Bubpaums. TepMmuHbl 1 onpeaeneHns

FOCT 24347—80 Bubpauus. O603Ha4YeHNS 1 eANHULbI BENNYMH

M pnmMmeyvyaHne— |_|pl/l nonb3oBaHUM HaCToALWMM CTaHOApPTOM uenecooﬁpa3Ho npoBepuUTb E,eVICTBVIe CCbINnoY-
HbIX CTaHOApTOB B MH(MOPMAaLMOHHOW cucTeme obulero nonb3oBaHus — Ha odwuumansHoM cante PegepanbHOro
areHTCTBa No TEXHUYECKOMY PErynnmpoBaHunio 1 METPONOrMn B CETU VIHTEPHET unn No exerogHo n3gasaeMomy nHgopma-
LUMOHHOMY yKa3aTesnko «HaLI,VIOHaJ'IbeIe CTaHOapTbI», KOTOprVI 0I'Iy6]'IVIKOBaH Mo COCTOSIHUIO Ha 1 AHBapA TeKyLllero roga, n
No COOTBETCTBYWLNM eXeMeCAYHO n3gaBaeMbiM VIHCbOpMaLI,VIOHHbIM yKasaTtendam, OI'Iy6]'IVIKOBaHHbIM B TeKyllem roay.
Ecnu ccbinoyHbin CTaHOdapT 3aMeHeH (VI3MeHeH), TO NpWU NONb30BaHUN HaACTOALLMM CTaHOapTOM crneanyeTt PpyKoBOACTBO-
BaTbCA 3aMeHALWNM (VI3MeH6HHI:IM) CTaHOapTOM. Ecnu ccbinoyHbin CTaHOapT OTMeHeH bes 3aMeHbl, TO NoJ10XeHne, B KO-
TOPOM AaHa CCblJika Ha Hero, npuMeHAeTCcA B HYaCcTu, He 3aTparmBaroLllen 3Ty CCbISKy.

3 TepMuHbI, onpeaeneHnsa n o603HaYeHusA

B HacTosiwem ctangapte npumeHeHbl TepMmnHbl o FTOCT 16819, TOCT 24346, 24347, pekomeHaaumsm
no metponorun [1], a Takke crneayoLLme TeEPMUHbI C COOTBETCTBYOLLMMU onpeaeneHnsMm h 0603Ha4YeHAMM:

3.1 KocBeHHbIM MeToA: MeToz namepeHns konebartenbHON MOLLIHOCTH, U3NTyHaeMon MaLlLWMHOR, No pe-
3ynbTaTtamM U3MEepPEHWI B3aMMHbIX CMEKTPOB BUOpaLMM Ha BXoAe U BbixoAe BUOPOM30NSTOPOB M HA OCHOBE MH-
dhopmaLMn 0 MeXaHNYECKUX CONMPOTUBIIEHNSIX BUBPOM3ONATOPOB MALLMHBI.

3.2 BMOpousonATop: YCTPOMCTBO, OOHOM U3 (OYHKLIMIA KOTOPOTO SIBNSETCA YMEHbLUEHWE Nepeaaym Ko-
nebaHui B onpegeneHHoM guanasoHe 4acTtoT.

3.3 nuHenHocTb: CBONCTBO BUGpOM3onsaTopa, NposiBRsOLWLEECH B Cryvae, Korga ero AnHaMmnyeckoe
noBefeHne yOOBMETBOPSIET NPUHLINMY Cyneprno3nLmm.

3.4 BeKTOp ckopocTu BuGpauum q: BekTop, cogepalluit LecTb COCTaBMSAOLWMX CKOPOCTU BUGpaLmm
(TPY NHENHbIE N TPU NOBOPOTHbIE), HaNpPaBMeHHbIX BAOSb KOOPAMHATHBLIX OCEN X, Y U Z.

3.5 nuHelHble cocTaBnAKLWME CKOPOCTU BUGpauum q;: JinHelHble (MoCTynaTenbHbIe) COCTaBMs0-
wme (i = 1, 2, 3) ckopocTn BMGBPaLMK, HaNpaBrneHHbIE BAOMb KOOPANHATHBIX OCEN X, ¥ U Z COOTBETCTBEHHO.

3.6 NoBOpOTHbIE COCTaBNsAIOLME CKOPOCTU BUGpauum o, ¥, ©, (q;): MoBopoTHbIe cocTaBnstoLme (i =
=4, 5, 6) ckopocTu BUbpauun, HarnpasneHHble BOOSb KOOPAMHATHbLIX OCEN X, Y U Z COOTBETCTBEHHO.

3.7 cocTtaBnsiowme yckopeHus Bubpauum q;: Nvueritbie (i = 1, 2, 3) n noBopoTHble (i = 4, 5, 6) co-
CTaBMSOLLNE YCKOPEHMS BUOpaLIMK, HanpaBnieHHble BAOMb KOOPANHATHBLIX OCEN X, ¥ U Z COOTBETCTBEHHO.

3.8 BekTop cunbl F: Bektop Bo3MyLlatoLLen cunbl, CoaepXaLlmin WecTb COCTaBnsAWwmux (Tpy NUHeN-
Hbl€ CUIbl U TP MOMEHTA CWJbl), HanpaBnNeHHbIX BAOMb KOOPANHATHBIX OCEN X, ¥ U Z COOTBETCTBEHHO.

3.9 nuUHenHbIe cocTaenalowme cunbl F;: JIHelHble cocTasnsoLmne Bo3myLatoLen cunsl (i=1, 2, 3),
HanpaereHHble BAOMb KOOPAMHATHBLIX OCEN X, ¥ U Z COOTBETCTBEHHO.

3.10 cocrtaBnsowme momeHTa cunbl M(F): Coctaensiowme MoMeHTa Bo3MyLLatoLLen cunbl (i =4, 5,
6), HanpaBneHHble BAOMNb KOOPAUHATHBLIX OCEN X, ¥ U Z COOTBETCTBEHHO.

3.11 BeKTOp cunbl, NPUNOXEHHOM K N-My Bubpounsonsatopy F": BekTtop Bo3MyLLaloLLEN CUTbl, NPU-
NIOXXEHHOM K N-My BUGpou3onaTopy (Matpuua — ctonbel,), CoaepXXallui LWeCTb COCTaBNsWmUX (Tpy JIMHER-
Hbl€ CUIbl U TPU MOMEHTA CWrbl), HanpaBleHHbIX BOOSb KOOPAMHATHBLIX OCEN X, ¥ U Z COOTBETCTBEHHO.

3.12 cocTtaBnsilowwme curnbl, NPUOXeHHON K N-My BUGpousonsTopy F,": CocTaBnsiiolme Bo3myLLa-
towen cunol (i =1, 2, 3, 4, 5, 6), NPUNOXEHHOW K N-My BUOPOM30NATOpPY.

3.13 BeKTOp cCKOpocTu BUGpaummu n-ro BubpounsonaTtopa q": Bektop ckopoctut BuGpaLmm n-ro suG-

pousonsaTopa (Matpuua — ctonbel), cogepXXalui WecTb COCTaBNsAWUX (TPU NIMHEVHbIE N TPU NOBOPOT-
Hble), HanpaBneHHbIX BOOSb KOOPAMHATHBLIX OCEN X, ¥ U Z.
3.14 cocTtaBnsiowme ckopocTu BuGpaumm B Touke q;': Coctasnstowme (i = 1, 2, 3, 4, 5, 6) ckopocTu

BVI6paLI,I/II/I B MeCTe KperneHua n-ro BI/I6pOVI30ﬂF|TOpa.

2
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3.15 cocTtaBnsowme yckopeHus Bu6pauum B Touke q;': Coctaensiowue (i =1, 2, 3, 4, 5, 6) yckope-
HWUs BUOpauum B MecTe KpenneHus n-ro sBubpounsonatopa.
3.16 cocTaBnsloWwMe CKOPOCTN BUGPaUMM MawuHbl n dyHaameHTa q;""n q,.'"‘*’: CocrasnsioLme

CKOPOCTY BMOpaLMM MalLUHbI U PyHAAMEHTa B MecTe KpensieHns n-ro Bubpounsonatopa.
3.17 cocTaBnstowme yckopeHus BUGpaumumn MawuHbl U chyHaameHTaq"" u c"ylf"d’: Cocrasnisitowme

YCKOpEHUsi BUGpaLMm MallvHbl U yHOAaMeHTa B MECTe KpersieHusl n-ro Bubpomvsonsitopa.
3.18 cocTaBnstowWMe CUIbl, NPUNOXEHHO K N-My BUGPOM3ONATOPY CO CTOPOHbLI MalmHbI F™ ag,

CocrtaBngwowume Bo3myLlatowen cunbl (i= 1, 2, 3, 4, 5, 6), NPUNOXEHHON CO CTOPOHbI MaLUMHbI K N-My BUOPO-
n3ondATopy.

3.19 cocTtaBnsaowWme CUnbl, NPUNOXEHHOW K yHAAMEHTY F,.”"”: CocraBnsowue Bo3mMyLLaoLLen

cunbl (i=1, 2, 3, 4, 5, 6), NPUNOXeHHON K byHOaMEHTY Yepes n-i BUbpomsonsaTop.

3.20 matpuua MexaHU4YeCcKUX COMpPOoTUBIEHMN BUGpousonaTopa [Z]: MaTpuua 4acToTHO-3aBUCK-
MbIX KOMMJIEKCHbIX MEXAHUYECKMX CONPOTMBIEHMI BUOpOmn3onaTopa.

3.21 maTpuua BXOAHbLIX U BbIXOAHLIX MeXaHM4YeCKUX CONPOTUBIIEHUA BubGpousonsaTopa [Z ] un
[Z,.,]: MaTpurua BxoOHbIX 1 BbIXOOHbIX YACTOTHO-3aBUCUMbIX KOMMMEKCHBIX MEXaHNYECKUX COMNPOTUBIEHNN
BnbpounsonsTopa.

3.22 matpuua nepeAaToyHbIX MEXaHUYECKNUX COnpoTUBNEHNA BUbpousonatopa |2, ..l (1Z.y ouixls
|Z..x, ex): MaTprLia NnepefaToyHbIX YaCTOTHO-3aBUCUMbIX KOMMIEKCHBIX MEXaHUYECKUX COMPOTUBIEHNI BUOPO-
nsonsTopa.

3.23 BxoAHOe MexaHM4Yeckoe CONpoTUBIeHne BUbpousonsTopa Z,, ;: 4acToTHO-3aBNCHMOE KOM-
NMEKCHOE OTHOLUEHME CUITbl, MPUIOXEHHOW KO BXOAY OTAENbHOro BUGpON3onaTopa B i-M HanpaBIieHUu, K j-i
COCTaBMSIOLLIEN CKOPOCTY BMOpaLmMm Ha Bxo4e BUOpoOn3onaTopa Npu yCrioBmm, YTO OCTarbHbIE NSiTb COCTaBNSA-
toLLMX BUBpaLmMmn Ha BXxofe BUOpOM3onsTopa 1 LLECTb COCTaBMSOLWNX BUOpaLMm Ha ero Bbixoge 61okupoBaHhl,
T. €. PaBHbI HyIHO.

3.24 BbLIXOAHOE MeXaHW4yeckoe CONpoTUBNEeHWe BubpousonsaTopa Z, . j+ dacToTHo-3aBKCMMOe
KOMMMEKCHOE OTHOLLIEHWE CUTbl, MPUMOXEHHON K BbIXOQY OTAENbHOro Bubponsonstopa B i-M HanpasneHuu, K
J-M cocTaBnsoLwen ckopocTy Bubpaumm Ha BbIXO4e BUOpOM30nsaTopa Npu yCrioBUK, YTO OCTarbHbIE LWECTb COo-
CTaBMAKLWMX BUOpaLMM Ha BXOAe BUOPOM30NATOpa M NATb COCTaBNALWMX BUOpaLumm Ha ero Boeixoae 611oknpo-
BaHbl, T. €. PaBHbI HYJIO.

3.25 nepepaToyHoe MexaHuueckoe conpoTuBneHue BubpousonATopa Z,....iv  (Zox suix i
Z,ix, sx jj)* HACTOTHO-3aBMCHMOE KOMMIIEKCHOE OTHOLLEHWE CUTlbl, MPUITOXEHHOM K GrOKMPOBaHHOMY BbIXOAY
(Bx0my) OTAENBHOrO BUOPOM30NATOPA B i-M HAMpaBreHUN, K j-i1 COCTaBMSOLLEN CKOPOCTU BUBpaLmmn Ha Bxoae
(BbIxOOE) BMOpOU3ONATOPA NPY YCNOBUK, YTO OCTanbHbIE NSATbL COCTaBNASALWUX BUBpaLmm Ha Bxoae (BbIXxoae)
BMOpoun3onaTopa paBHbl HYMHO.

3.26 usny4yaemas konebarenbHasi MOWHOCTb P: CkanapHoe nponsBeaeHne BEKTOpPA CUMbl 1 BEKTOpa
CKOpOCTM BUOpauun.

3.27 cocTtaBnsowme usny4yaeMmon KonebatenoHon mowHocTtu P;: CocTasnatoLme konebarenbHom
MOLLHOCTW, n3ny4aemble B BUAE i-A COCTaBMSIOLLEN CKOPOCTU BUGpauuu.

3.28 koneb6aTenbHasi MOWHOCTb, M3TyYaeMas MalMHOWM B n-i BUGpousonaTop P ™ a®: CkanapHoe
npon3BegeHne BEKTOPOB CUIbl, MPUITOXEHHON CO CTOPOHbI MALLMHBI K N-My BUGPOMN30NSITOPY, Y CKOPOCTU BUG-
pauum B MecTe KpensieHus n-ro Bubpomsonaropa K MaLlmvHe.

3.29 konebaTenbHas MOLWHOCTb, U3Ny4Yyaemasi MalLMHOW B hyHOAMEHT Yepes n-n BUGpounsonsaTop
P n: ®: CkanapHoe npousseaeHne BEKTOPOB CUMbl, MPUMOXEHHOW K (hyHAaMEHTY Yyepes n-in BUGpom3onaTop, 1
CKOpOCTK BUOpauun doyHOameHTa B MeCTe KpenneHus n-ro Bubpomnsonsaropa k pyHaAaMeHTy.

3.30 B3aumHbIn cnekTp ReG(A, B) n InG(A, B): [lenctBuTENBHAA 1 MHMMas YacTy B3aMHOIO Criek-
Tpa BMOpaLMOHHbIX npoueccoB A(t) n B(t).

3.31 ypoBeHb KonebaTtenbHOM MOLHOCTH Lp, Ab: JecatnyHbin norapudm OTHOLLEHUS 3HAYEHNS U3-
MepeHHoI KonebaTenbHON MOLLIHOCTU K 3HaYeHuto konebaTtenbHoin MolHocTy 10-12 BT, cooTBeTCTBYIOLLIEMY
ee HyneBoMy YPOBHIO.

_ P
L,=10lg —— nb.
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4 MeTtoa usmepeHuun

4.1 OnpepgeneHune nsny4yaemomn KonebatenbHOM MOLLHOCTU KOCBEHHbIM MeTogoM. O6Lne
cBepeHus

4.1.1 Ha pucyHke 1 npuBeaeHbl aHanUTU4eckass MOAesb MalUWHbI, YCTAHOBMIEHHOM Ha BUOPON30NATO-
pbl, U CUCTEMA KOOPAMHAT, CBA3aHHasi C MaLUMHOWN.

Ha pucyHke 2 npuBefeHbl CCTEMa KOOPAMHAT Ha BXOAE U BbIxoAe BUOpoun3onsTopa, a Takke o003Have-
HWSI COCTaBMSIOLLMX CUMbl U CKOPOCTU BUBpaumm.

f7 Ao
/
P
Q Q
1 n k
Q Q Q

1 — mMawwuHa; 2 — dyHaaMeHT
PucyHok 1 — AHanuTndeckasi Mogernb MallWHbl, yCTaHOBIEHHOW Ha BUOPON30NATOpPbI

F2P. MEBFE?P)

.app .app , .app
g3 iee (q6 )

ap. , , achy cach
FP M)
703?35
F5%; MERFEP)

63 we? 62

1 FP.MEED)

a%:626%)

\\\\\\\\\\\ FP.mPED)
X g% 026
FP.mPED)
i%w2@®)

1 — BubpousonsTtop

PldcyHOK 2 — Cucrtema koopauHaT Ha BXoAe U BbIxoge BVI6pOVI30]'I$|T0pa 1 0603HaYeHNs1 COCTaBNAOLMNX CUTbI
M CKOPOCTU
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[710CKOCTH CUCTEM KOOPAMUHAT MaLLUNHBI U BUBPOU3ONATOPOB Zy Xy U XZ; Zy Y Y ZY; XyYm Y XY SBRsoTCS
napannenbHbIMK, COOTBETCTBEHHO. KoopanHaTHbIE OCU Z, U Z; Xy, U X; Yy, U ¥ TaKKe B3anmMonapanmenbHbl.

4.1.2 KonebaTenbHy MOLLHOCTb, U3ly4aeMyo MaLUMHOW B n- BUOPOM3oNATOp (Mnv Yepes Hero B (hyH-
AaMeHT), onpeaensioT kak cpegHee B 6eCKOHEYHOM NPOMEXYTKE BPEMEHW CKanspHOro Npon3BeeHNs BEKTO-
POB CWMbl, AENCTBYIOLWEN Ha N-i BUOpOM3onaTop (Mnn Yyepes BUOPOM3ONATOP Ha yHAAMEHT), U CKOPOCTU
BMOpauun Ha BXxode n-ro BubpounsonsaTopa B MeCTe COeAMHEHUS] C MALLMHOM (MNW Ha BbiXode B MecTe coeau-
HeHusi n-ro BubpomsonsTtopa ¢ PyHAAMEHTOM):

to
o :
pPn=| F(t)q" (t)dt 1
Am o JFr @O atbat, (1)

t

roe At = t, — t;, — NHTepBarsn BpemMeHu, B Te4eHne KOTOPOro BbIMNOMHAETCS yCpeaHeHe.

4.1.3 KonebaTenbHasi MOLWHOCTb, U3ny4yaemas B n- BUBPoON3onaTop (Mnun vyepes Hero B pyHAaMeEHT),
paBHa CyMmMe MOLLHOCTEN, U3ny4yaemblX B BUAe LWeCTn COCTaBNSAoLWmnx Bubpaumm BXO4HOrO (Mnn BbIXO4HOIO)
cedeHus n-ro snbpousonsTopa:

t
pn= I|m —_[F”(t)q t)dt_z I|m th,-”(t)q,."(t)dt =§63P/’. (2)
t i=1

4.1.4 KonebaTenbHy0 MOLLHOCTb P, n3nyyaemyo MallvHOM BO BCe BUBpomn3onaTopbl (Unu yepes Bce
BNOpOM30NATOPLI B (hyHAAMEHT), oNpeaensoT Kak CyMMY MOLLLHOCTEN, N3fnydaeMbix B OTAEeNbHblIE BUOPOU30-
NATOopbI (MK Yepes oTAeNbHbIE BUOPOM3ONATOPHI):

P=>P", ®)

s
T D=
LN

ty

6 k 1 k 6 ]
2R =2 lim 7] SLEOLED IR j (t) 7 (t)d (4)

1o Pl n=1im Ao Aty

M»

P =

]
Il

4.1.5 CocraBnswowyto konebatensHon MOLWHOCTH, M3NTy4aeMon MaLIMHOM Yepes BCe BMOPOU30NATOPSI
B BMAE /- COCTaBMAOLLEN BUOpauumn, onpeaensaoT no opmyne

P, ()

i

M=

P, =

i
n=1

4.1.6 B yacTtoTHOM 0bnacTtu konebatenbHas MOLWHOCTb, U3ryyaemas B n-i Bubpomsonsarop P,.”' @y ye-
pe3 n-i BubpounsonsaTop B yHOAMEHT PI.”"*’, paBHa OEeNCTBUTENBHOW YacTy B3AUMHOrO CMeKTpa cTauuoHap-
HbIX CrlyYaiiHbix mpoueccos cun F™ ap FI.”'qb n ckopocteii q"", q,."v‘*’. B cny4ae vcnonb3oBaHus npu

NpoBeAEHUN N3MEPEHUI KornebaTenbHOM MOLLIHOCTU MHOIOKaHarbHOro aHanuaartopa, paboTaroLero no anro-
putMy BbicTporo npeobpasoBaHus Pypee (BINP) cTaumoHapHbIX ClyYalHbIX NPOLLECCOB, kKorebaTenbHble
MOLLIHOCTH P,.”’ ad’(w, Aw), Pi”'d’(co, Aw), n3nyyaemble Yepes n-in BUOPON3ONSATOP B NOSIOCE YacTOT A®m C LIEHT-

panbHOM YacToTOM , ONpeaensaT No popmynam:

PP (0, A0) = ReG (" (@, Ad), 7™ (0 A);

PP (o, Ac) = ReG (F"* (0, A), /"% (o, Ac)), ©)

roe qI” M (@, Aw) U qI” P (%, Aw) — KOMMIEKCHO-COMPSHKEHHBIE CNIEKTPanbHbIE XapaKTEPUCTUKI CKOPOCTeEl BUB-
pauMn MalvHbl M pyHOAMeHTa B MeCTe KpenseHus n-ro Bubpounsonatopa.
4.1.7 CoOTHOLUEHUSI MeXAY crunamu, 4eNCTBYOLWUMM HA BUBponsonatop F,.aqb W Ha pyHOAMEHT Fl.d’, CKO-

poCTAMU BUOpaLMM MaLUMHbI ' 1 pyHAAMEHTa did’ OMNMCbIBAKOTCS CNEAYIOWMMUN YPaBHEHUSMU:
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Fo® = [Z,,]1 Q"+ [Zpepeal 4%,
Fo = _[Znepe,q] qM - [ZBbIX] qu_ (7)

Mcnonb3oBaHne 3TMX COOTHOLLEHMI NO3BOMSIET peanu3oBaTb KOCBEHHLIN MeTon U3MepeHus koneba-
TENbHON MOLLHOCTH, U3ry4aemon B BUBpom3onsaTopsl 1 Yepes BUbpom3onsatopbl B yHOAMEHT.

4.1.8 Tpwu peanunsaunm KOCBEHHOrO MeToAa onpeaeneHuns konedarenbHON MOLLHOCTH, U3nyyaemon ma-
LLUMHOW, crnegyeT ucnonb3oBaTb MHGPOPMALMIO O CIEKTPaX MEXaHNYECKNX CONPOTUBMNEHNI BUOPON3ONSTOPOB U
CKOPOCTAX BUGpaLumn MaLumHbl NP Nooce YacTOTHOIo aHanu3a A, B KOTOPON MEXaHUYeCcKne ConpoTUBIIEHUS
BNOPOM30NSTOPOB BO3MOXHO pacCMaTpMBaTh Kak KOMMSIEKCHbIE BENUYMHbI. [1NS BbINOIHEHWS STOMO YCNOBUS
[0BPOTHOCTL aHanumaupytowero punetpa Q AomkHa ObITh 0onbLIe JOBPOTHOCTU PE30OHAHCOB KonebaTenbHOM
CUCTEMBI «MalLMHa — cucTema Bnbpomsonsumm — pyHgameHT». 3TO yCroBue BbINOHAETCA NPU UCNOSb30-
BaHWM MHGOPMALMK O CMEKTPAX MEXaHUYECKNX CONPOTUBIEHUI BUOPON3ONATOPOB U CKOPOCTAX BUBpaLmnm
MaLUMHbI NPK Nofiocax YacToTHoro aHanusa 1/9-, 1/12- unu 1/24-oktaBbl.

4.1.9 KonebaTenbHble MOLLHOCTM, M3NydaeMble MaLLMHOW B BUDPOM30NATOPLI U B (OyHAAMEHT, onpeae-
NS0T KOCBEHHBIM METOLOM MO pe3ynbTaTam U3MepPEeHnsi CKOPOCTU BUOpauun no oopmynam:

Zg i (0,00) G(@]" (0, Aw), G ! " (o, Aw)) +

+Zfepeni (0, 40) G(@ ] % (0, A0),4 " (0, Aw))

P"%®(w, Aw) =Re i (8)

j=1

Z epen (0, 40) G(@ 7 (0, A0),4 ¥ (0, Aw)) +

. L (9)
+Z40 (0, 80) G(G [P (0, 40),G [ (0, Aw))

6

, _
P™"% (o, Aw) = -Re 221
j:

4.1.10 KonebaTernbHble MOLHOCTU, U3Ny4aemble MaLLUMHOW B BUOPOM3ONATOPbLI U B PyHOAMEHT, onpe-

OEensitoT KOCBEHHbIM METOAOM MO pe3yrbTaTam U3MepeHnsi YCKopeHus Bubpaumm no goopmynam:
6| Z" (o, A®) G(G™" (0, Aw),d ™™ (o, Aw)) +

Pl.n’ad)(co,A(x)):%Re z BXI]( ) (q} ( ) q, ( )) (10)

® j=1 +Z|f|1epe,qij (o, Aw) G(qfd)(o), A(x)),df' M*((Dv Aw))

n - nM - n, b*
Pin,cp(w’ A(D) — _iz Re i Znepe;lij (('0! A(D) G(qj (0)5 A(D)9q,' ((Dv A(D)) +

N (11)
02 |G| +Zoxi(0,40) GG (0,40),4] ¥ (0, A0))
4.1.11 B cny4yae ecnu onepartop BnageeT nHopmMaLumen TonbKo 06 aneMeHTax MaTpulbl MexaHu4ec-
KMX CONPOTUBIIEHU BUOPOU3ONATOPOB «CHMa — NNHENHbIE COCTaBNSLLME BUOpaALIMUY, HACTOSALLAA METOAN-
Ka yCTaHaBnuBaeT MeTo M3MepeHns Tpex COCTaBNSALLNX KonebaTenbHbIX MOLLHOCTEN, M3Ny4YaeMbIX B BUAe
Tpex NWHEnHbIX cocTaBnswwmx Bubpaumn. B atom cnyyae wHaekcwl i, j B popmynax (1)—(11) umetoT
3HaveHus Tonbko 1, 2, 3.

MpumeyaHune— Obwasa maTpuua MexaHMYECKMX CONPOTUBNEHUI BUBpomsonaTopoB 12 x 12 npuBegeHa Ha
pucyHke A.1 (npunoxenne A). Ha pucyHke A.2 (NnpunoxeHnne A) npuBefeHa maTpuyLa MexaHM4YeCcKuX CONpoTUBIEHNI 6 x 6,
BKIIOYawLLasi B cebss MexaHn4eckne ConpoTUBIIEHNSA MeXAY NMUHENHBIMU CUMNaMu U JIMHEAHBIMW CKOPOCTAMM BUGpaLmu.

Ha pucyHke B.1 (npunoxenve b) npuseaeHa ob6obLueHHas cxema 0cecMMETPUYHBIX BUBPON30NATOPOB. ITOT TUM
BMOpOM30onAaTOpOB Hanbonee pacnpocTpaHeH Ha npakTuke. Ha pucyHke b.2 (npunoxexve b) npuBegeHa matpuua mexaHu-
YeCKUX ConpoTUBIEHUIN 6 x 6, BKMoYatoLwas B ceba MexaHnyeckne ConpoTUBAEHNS MEXAY IMHENHBIMWU CUaMU U NINHEN-
HbIMW CKOPOCTAMW BMOpaLMM OAUHOYHOTO OCECUMMETPUYHOro BUbponsonaTopa.

4.1.12 [ns ocecuMMETPUYHbIX BUOPOU3ONATOPOB Y BUBPOM3ONATOPOB, CUMMETPUYHBIX OTHOCUTENBHO
NOCKOCTEN ZX 1 zy, KonebaTenbHy MOLLHOCTb, N3MyYaeMyto MaLlMHOWN B N- BUBPOM3ONATOP U Yepes Hero B
dyHOAMEHT B BMAE NMHENHbIX cocTaBnstowmnx subpaumm (i = 1, 2, 3), onpegensatoTt no popmynam:

’D,‘n‘ a(p(m’ Aﬁ)) =Re [ZB,;( ii((D! A("))((q ,'r"‘alg)d)(mr A(D))z + depe,u, ii(m1 AQ)) G (q,n 47((0, A(,\)), q,n M*(wf A(D))]; (1 2)

ID,‘n’d)((D’ A(D) =-Re [Zlfllepep, ii((Dy A(D) G(q ,{7’M(0‘)1 A(D)'q,n, (b*((x)! A(D)) + ZB,;( I'i(O)y A(D)(q ;:'é(bq)((,l), A(D))z] (1 3)
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B cnyyae namepeHus yckopeHusi Bubpaumm korebaTenbHyo MOLLHOCTb ONpeaensioT no dopmynam:

P" P (@, Aw) = fRe [Zex i (o, Ao)((q

(D

G (0 A0) + Zfinen (0, 80) GG P (0, A0} G M (0, A0));  (14)

1 . . * .
P ® (0, A0) = —— Re [Zfigpey i(0, A0) G (G (0, A0} G (0, A)) + Zgy (0, Ao)(d 2 (0, A))?].  (15)
(O]

MpumeyaHune—BxogHoe conpoTuBieHne BUOPOM3ONATOPOB, Kak Npasuno, 6onblue nepeaaToyHoro Conpo-
TUBMNEHNSA UMW PABHO EMY, 332 UCKITIOYEHNEM METamNNMMYeCcknx NpyXuHHbIX BUbpomsonaTopos 6e3 cpeacTs AeMndupoBaHus
Ha pPe30HaHCHbIX YacToTax.

4.1.13 B cny4ae ecnu yMmeHbLUeHME BUOPpaLIMK MpU ee pacnpoCTpaHeHN OT MaLUUHEI Yepes n-i Bubpo-
n3onaTop K pyHAaMeHTy 3HauuTenbHo (Hanpumep, bonee 10 ab), konebaTenbHyO MOLLHOCTb P,.”’aqb(co, Aw)

onpenensioT no hopmMmynam:

P2 (0, Aw) = Re [Zg) (0, A0)(G (s A0))’]; (16)

P"*%(w, Aw) = —Re [Z5 (o, Ao)(G "2 (o, Aw))*]. (17)

q; deb

4.1.14 Tlpu Hanu4um pesynbLTaToB U3MepeHUIn konebaTtensHON MOLLHOCTK, M3Ny4aeMOon MallvHON Ye-
pes orpaHM4eHHoe Y1cno BUGPoM3onaTopoB /, konebartenbHyo MOWHOCTbL P; (o, Aw), 3ny4aemyto Yepes Bce

BMOPOUN30NATOPbLI, ONpeaensitoT No AaHHbIM N3MEPEHUIA Yepes orpaHMyYeHHoe Yncro BMGponsonaTopos / no
dopmyne

P (o Ao )= l;iP,-"(co, A). (18)

n=1

4.1.15 Cnektp konebatenbHON MOLLHOCTU, U3Ny4aeMon MaLLMHOW B MPUCOEAMHEHHbIE KOHCTPYKLIMM,
Mpu y3KoW nosfioce Am4acTOTHOIo aHanm3a U3MepsIoT B CrieayoLem nopsgke:

- MoOOYepenHO N3MEPSIOT AENCTBUTENBHYIO U MHUMYHO YacTy B3aUMHOIO CrieKkTpa COCTaBIIAOLLMX CKO-
pocTu (Mnn yckopeHus) BMbpauumn Ha BXode 1 Bbixofe BUOPOU30NATOPOB;

- OnpegensitoT CyMMbl CMEKTPOB KorebaTenbHbIX MOLLHOCTEN, U3IyYaeMbiX B BUAE KaXaoW 13 Tpex nu-
HEMHbIX U TPEX MOBOPOTHLIX COCTABNSANLLNX BUOpaLmm Yepes Bce BUOPOM30NSATOPLI, CBA3bIBAIOLLME MALUMHY C
NPUCOEOUHEHHBIMY KOHCTPYKLUUSIMU;

- onpenensoT CNeKTp NonHon konebaTtensHoON MOLLHOCTU, U3NTy4YaeMOoKn MaLLMHON Yepes Bce BUGpOn30-
NATOPbLI B BUAE TPEX NIMHEWHbIX U TPEX NOBOPOTHLIX COCTaBNSAOLWMNX BUOpaLnK.

4.2 OnpepeneHune KonebatenbHOM MOLHOCTH, n3ny4yaemon B 1/3-okTaBHOM nNonoce 4actoT

4.2.1 KonebaTtenbHyo MOLLHOCTb, N3Iydaemyto B nofoce yactot (Hanpumep, B 1/3-okTaBHoW), onpeae-
NS0T No opmyne

P (1/3) = iPa(Am), (19)

rae N —4ncno crnektpanbHbIX 3HaYeHui MOLWHOCTU P (Aw), W3MEpeHHOW B y3KOW nomnoce 4actoT (Aw), B
1/3-oKkTaBHOW Norfioce 4acToT.

4.2.2 Tpw Hanu4umm B 1/3-0KTaBHOM NOMOCE YaCTOT Y3KOMOMOCHBLIX COCTaBMSOLLMX, MMEIOLLMX MOSOXN-
TenbHble 3HAaYEHNS, N COCTaBMSAIOLLNX, UMEOLLNX OTpULaTEeNbHbIE 3Ha4YeHUs!, ONpeaensoT oTAelbHO NOoMoXNn-
TenbHoe I%f’éd’(1/3) W oTpuuaTensHoe P{’;‘”(1/3) 3HayeHus konebaTenbHOW MOLLHOCTW, M3ry4yaemon B

dyHOaMeHT B 1/3-0KTaBHOWM Nosfioce 4acToT, No hopmynam;

o Qb
PP(113) = ZID,”®aAm (20)

roe N&® — 4ncno nonoXUTesbHbIX CNEKTPanbHbIX COCTaBIAKLLMX MOLLHOCTH P/néqba(A‘”)’ N3MepsieMon B y3Komn

noroce 4actoT (Aw), B 1/3-0KTaBHOI NO0Ce YacToT;
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PIe(113) = Ni P % (Aw), (21)

a=1

raoe N— — 4ucno oTpuuaTenbHbIX CrekTpanbHbIX COCTaBNALWMNX MOLLHOCTU Pf;‘ﬁ(Aw), n3mMepsieMoin B y3KOn

nonoce 4actoT (Aw), B 1/3-OKTaBHOI Nosioce 4acToT.

5 XapaktepucTuka TOYHOCTU U3MEpPEHUN

Mpenenbl OTHOCUTENBHON JOBEPUTENBHOM NOTPELLHOCTU N3MEPEHUI KonebaTenbHOM MOLLHOCTH, U3ny-
Yaemoun MalHON B BUBPOM30NATOPbLI MK B oyHAAMEHT Yepe3 BUOpon3onaTopbl B BUAE i- COCTaBnsAoLen
Bnbpaumm, coctaBnsatoT 25 % npu goseputensHon BeposaTHocTn P = 0,95.

6 CpepctBa U3MepeHUn U gpyrue TexHu4yeckme cpeacrsa

6.1 Mpw BbINOMHEHUM U3MEPEHUIA NPUMEHSIIOT CPEACTBa U3MEPEHUIA U ApYyre TeXHUYEeCKMe CpeacTsa,
npueedeHHble B Tabnuue 1.

Tabnwunua 1 —TlpymeHsemble CpeACTBa M3MEPEHUI N TEXHUYECKNE CPeacTBa

HanmeHoBaHune cpeacTaa
N3MepeHuii 1 apyroro MeTponoruyeckvie xapakTepucTkv CpeacTsa n3amepeHui
TEXHW4eCKoro cpeacTsa

1 Jatumk BMGpauum OnanasoH yacTtoT namepeHun subpauum ot 2 Ny go 10 kly;

aMNNUTYOHbIA OnanasoH onpefenseTcs npefenbHbIMU 3Ha4YEeHUsMU U3Mepsie-
MbIX BUOpauuii;

npeaenbl JonyckaeMon OTHOCUMTENbHOWN MOorpeLHocT = 7 %

2 AHanusaTop cnekTpa [rana3oH n3aMeHeHns 3HaYeHUi aHanmanpyemblx curHanos ot —5 B go +5 B;
AmnanasoH U3MeHeHus YacToT aHanuanpyemsblx curHanos ot 0 'y go 20 klu;
casur chas mexay kaHanamu He 6onee 0,1°;

npepenbl JonyckaeMon OTHOCUMTENbHON norpelHocTn = 1 %

3 Ycunutens 3apsiga YacTtoTHbI gnanasoH ot 0,3 go 100 klu;
ko9 puumneHT yennernns ot —20 go +60 ab;
npepenbl JonyckaeMoln OTHOCMTeNbHON norpelwHocTm = 1 %

6.2 MeTponornyeckue xapakTepuCcTKn CPEACTB N3MepPEHUI (BKMoYasa U ha3ovacTOTHbIE) ONpenensioT
B MCCreayemblxX gManasoHax YacToT U aMnnuTyd A0 UX YCTAaHOBKM HA MECTO SKChyaTauun.

7 TpeboBaHusa 6e3onacHoOCTH

7.1 TMpwn npoBegeHnn namepeHuin Heobxoammo cobniogats Tpedbosanna MOCT 12.2.007.0.

7.2 Tlpy NOArOTOBKE M NPOBEAEHMM N3MEPEHUN HeEOOXoaUMO cobntoaate TpebosaHus [2] u [3].

7.3 CpencTBa U3aMepeHUn n TEXHUYECKNe CpeacTBa, a Takke BCcrioMmoraTernibHoe 060pyaoBaHUe AOMKHbI
UMeTb 3alUUTHOE 3a3emMrieHne. He gonyckaeTcs NCnonb3oBaTh B KA4eCTBE 3a3eMieHns Kopnyc (kopooky) cu-
NOBBIX ANEKTPUYECKNX U OCBETUTENBHbBIX LUMTOB U apMaTypy LEeHTPanibHOIro OTOMMEHUS.

7.1.4 YcTaHOBKY CpefCcTB U3MEPEHUIA NPOBOAAT NPU BbIKIIOYEHHOM HaMNPSKEHUW NUTAHUS.

8 Tpe6oBaHusa Kk kBanugpukaumm onepaTopoB

K BbINONHEHMI0 3MepeHuin konebaTenbHON MOLLHOCTU, U3My4YaeMol MallnHaMu B (pyHAaMeEHT, Jonyc-
KatoT nuu;

- UMEeNLLUX BbICLLEE TEXHUYECKOE UMK cpeHee TEXHNYEeCKoe 0b6pa3oBaHme;

- U3YYMBLUMX HACTOSILLYIO METOAMKY M3MEPEHUI, pyKOBOACTBA M0 3KCNyaTauum NpuMeHsieMbIX CPeaCTB
N3MEPEHUIA N TEXHUYECKUX CPEACTB;

- 3HawLWmx npaeuna o6paboTkn pe3ynbTaToB UCNbITaHWNR;

- UMELLUX ONbIT NPOBeAEHUs BUBPOaKYCTUHECKUX UCNbITAaHU U paboTbl CO CpeacTBaMu U3MEpPeHU
napameTpoB BMGpaLMM He MeHee OHOro roaa.

8
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9 YcnoBusi usmepeHmun

9.1 TMpwn BbINONHEHUN U3MEPEHNIA KonebaTenbHON MOLLHOCTU, U3MTy4YaeMol MaluMHaMu B pyHOAMEHT,
cobnogaloT cneayoLme ycroBus:

TemneparTypa okpyxatowerososgyxa . . . . . . . ... .. 0oT115°C go 30 °C;
OTHOCUTENbHAA BNAXHOCTb. . . . . . . . . . ... ... ...0T45% 0o 75 %;
aTtMocdepHoe gaBnexHune. . . . . .. .. .0184 pgo 106 kla.

9.2 lNpw n3meHeHnmn ycrnosum V|3|\/|epeva| yKa3aHHbIX B 9.1, cnegyeT yunTbiBaTh JOMONHUTENbHbIE MO-
rPELUHOCTM OT BMAMAIOLWMX (DAaKTOPOB, onpedeneHHble N0 NacnopTHbIM AaHHBIM Ha CPeACcTBO U3MEPEHUI UMK
TEeXHUYeCKoe CPEeACTBO.

10 MNMoaroToBKa K BbINOSIHEHUIO U3MEPEHUN

10.1 O6wme TpeboBaHUs K MecTaM YCTaHOBKMU 1 BbIOGOPY cpeacTB U3MepeHumn

10.1.1 MecTa yCcTaHOBKU CPEACTB U3MEPEHUI OOIMKHbI ObiTb OYMLLEHbI OT 3arpA3HEHNIA, pPXKaB4YMHbI 1
OpYyrMx MeLarowmnx pakTopos.

10.1.2 lMpumeHsieMble cpeacTBa U3amMepeHnii N0 amnanTygHOMY M 4YaCTOTHOMY AManasoHam JOIDKHbI CO-
OTBETCTBOBATb peLlaeMon u3mMepuTensHon 3agaqe.

10.1.3 CymmapHas macca ycTaHaBfMBaeMbIX A4aT4YMKOB BUOpaLmmn OomkHa GbITb HEe MEHee YeM B Je-
CATb pa3 MeHbLLE MacChl UCMbITYEMOW MaLLMHbI, N3MNy4atoLLel konebaTenbHy MOLLHOCTb B BUOPOM30NSALMIO
unu pyHoamMeHT.

10.2 BbIGop Yncna KOHTpPONMpyemMbiX BUOPOU3ONATOPOB

10.2.1 [nsa nony4yeHus TOYHbIX pe3ynbTaToB onpeaeneHns cymmapHom konebaTensHOn MOLLHOCTA 13-
MepSOT konebaTenbHy MOLLHOCTb, U3yYaemylo 4Yepes Bce BUOPOM3ONSTOPbI, CBA3bIBaOLLME MaLUMHY C
dyHaameHTOM. ECnmn 3T0 HEBO3MOXHO, OrpaHMYeHHOE YMCITO BUOPOU30NATOPOB Afst KOHTPOSS NoToKa Kose-
GaTenbHOM MOLLHOCTM BbIOUPAIOT B CrieaytoLwem nopsiake.

10.2.2 VamepstoT BO Bpems paboTbl MaLLMHbI 3HAYEHUE COCTaBMSOWMX BMOpaunm BOOMb OCEN X, y 1
zZ— q,sm (i=1, 2, 3) B MecTax KpenneHus MallrHbl KO BCeEM k BUOpOM3oNATOpam Uim ypoBHM 3TUX COCTaBMS-

toLmx Bubpauum L, ;, AB. Mpu Hanuumm ncxoaHo nHdopMaLumm B eanHULIax abComntoTHbIX BENWYMH onpeaens-
0T YPOBHW CpeaHeKBaapaTUYHOM BUOpaLMmM Mo BCEM TOYKaM U3MepPEHUiA No dopmyrne

L =20lg (22)
a Npu HanM4YnMn NCXOAHOM MHGOPMALUKN B €ANHMLIAX OTHOCUTENBHbIX BENNYUH (aB) — no dopmyne
K
L., =10lg (210%"”0} ~10Igk, (23)
n=1

rae g ,— 3Ha4YeHWe YCKOPEHMUSI, COOTBETCTBYIOLLEE HYIEBOMY YPOBHIO YCKOPEHUS BUGpaLmN.

10.2.3 BbibupatoT BUGPOM30NATOPLI, Yepes KoTopble NpeanonaraeTcs OCyLWeCcTBNATb U3MEPEHMe Kore-
GaTenbHOM MOLLIHOCTU. B 9TO uncno cneayeT BKNOYNTL YrioBble BUOPON3ONATOPBI Y MPOM3BOSbHbIE BUOPO-
N30NATOPbI C KaXAO0WN N3 NPOTAXEHHbIX CTOPOH MaLUMWHbI, PacrosioXeHHbIE Ha paccTosHMKM He Bonee 1 M apyr
oT Aapyra.

10.2.4 OnpegensioT ypoBHH LA,,,-, ab, cpegHekBagpaTyHoO BUBpaLumm no BblGpaHHbIM / ToukaM namepe-

HWs (MPY HanMYMM UCXOAHOW MHAOPMaLMK B eauHMLax abCconoTHbIX BENMYMH) MO opmyne

[,,=201g" L (24)
do

unu no cpopmyne (MNpu HanU4MM UCXoaHON MHPOPMaLIMK B eaUHULAX OTHOCUTENbHBLIX BENUYKH, AB)
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n /
[, = 10IQ(Z1OL”*"”0J—1OI91. (25)

n=1

ABConoTHasi pa3HOCTb MeXay YPOBHSIMU cpegHeKBagpaTUYHoOM Bubpaumm ons k n / Bnbponsonsitopos
nomkHa bbITb He 6onee 3 ob

[y~ <326, (26)

Ecnun HepaBeHCTBO He cobnogaeTcs, TO YMCINO BbibpaHHbIX BUOPOM30ONATOPOB CrieayeT yBenuunTb.
10.3 PacnonoxeHue faT4YMKOB CKOPOCTU (YCKOpPEHUsI)

10.3.1 KpenneHue gaTymkoB Bubpaumm (4aT4nkoB CKOPOCTU UIN YCKOPEHWS) MPOBOAST B COOTBETCTBUM
¢ pexomeHgaumamm FTOCT NCO 5348.

10.3.2 [ns onpefeneHuns WecTn COCTaBnsLWMNX kKonebaTenbHOM MOLWHOCTU, U3nyYyaemMon MallnHOW B
BMOPOM30nATOPbI M PYHAAMEHT, HA MaLLWHY U yHAAMEHT YCTaHaBMNMBAKT AaT4MKM BUBpaumm, kak nokasaHo
Ha pucyHkax 3 n 4.

10.3.3 Ecnwn onepartop Bnageet nHhopmaumnen Tonbko 06 orpaHMYeHHOM YMCTIE MEXaHMYECKNX COMpPOo-
TMBMEHUN BUBpounsonaTopa n3 obien MaTpuubl, TO NPpY M3MEPEHUN N3nyvyaemon konebaTenbHON MOLHOCTH
no copmynam (8), (9) n (12), (13) uncno 4YneHoB B hopmynax n namepseMbix COCTaBMASALWMNX konebaTensHon
MOLLHOCTU OrpaHW4MBalOT YUCIIOM WM3BECTHbIX KO3(PULUMEHTOB MaTpULbl MEXaHWYECKUX COMPOTUBIIEHWN
Bnbpomnsonsitopa.

Az MawmuHa

4M1/

3m 6'm
5m 15,M [ 5m
> %
4’'m 2M m
y 6m
dyHaameHT
AZ
%
3 6'p
5¢ 1 ' 15qb
,1 >
4ep | 2 P
y‘/ 6¢p
14147

PuncyHok 3 — Cxema pacnonoxeHus 4aTyvMkos BUbpaumm Ha MalumHe n pyHaameHTe B MecTax KpenneHus
BMOPOM30NATOPOB K MalLMHe 1 (byHOAMEHTY C UCNofb3oBaHMeM 60ONTOBbIX COEAMHEHUI

10
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10.3.4 B cny4ae ecnu Bnubponsonsatop MMeeT ogHO O0NTOBOE COeAMHEHUE C MaLLUMHON U 0gHO ©onTo-
BO€ COeNHEHME C PyHOAMEHTOM, U3MEPEHNE NIMHENHBIX COCTaBNALLMX CKOPOCTH (UNM YCKOpeHUs1) Bubpa-
UMKN MaLlKrHbl 1 dyHOAMEHTa BbIMOMHAKT MPU PacrnofioXeHNn AaTymkoB BMOpaumm Ha ronoeke Gonrta no
cxeme, NpuBeaeHHON Ha pucyHke 3 (cM. 1m, 2m, 3m, 1¢b, 2¢h, 3¢b Ha pucyHke 3).

[MoBOPOTHLIE COCTaBNSAOLLME CKOPOCTM BUOpaLMM N3MePSIOT C MOMOLLIbIO AaTYMKOB 4M, 4'm, S5m, 5'M, 6Mm,
6'm, 4¢h, 4¢p, 5¢b, 5¢p, 6¢b, 6'¢h, cxema pacnonoxeHnsi KOTOPbIX NpUBEAEHa Ha pUCYHKe 3.

[MoBOPOTHBIE COCTaBASAOLMNE YCKOPEHNS BUBpauumn onpeaensoT no hopmynam:

Gy = @m—4m) 1, ,;G¥=(5m-5m); ;48 = (6M—6m)g 27)
G =(Ap—4) L, G =5 -5P) 4 G = (6 — 6Dy, o

UyBCTBMTENBLHOCTL Mapbl AaTYMKOB BUGPALIMM K MOBOPOTHLIM KONeGaHmsaMm
M-a56=N=12 3 (28)

rae k-4 o 3 — YYBCTBUTENbHOCTb O[JHOrO 13 AATYMKOB BUBpaLMK; / — pacCcTosiHWE MexXJy COOTBETCTBYIOLLIN-
MU JaTynKamMu.

MpumeyaHune— lNpu HaNMYMM NHOPMALIMKM TOMBKO O MaTPULLE MEXaHNYECKUX CONPOTUBNEHUI BUOpOM3Ons-
Topa 6 x 6 MO OTHOLLEHWIO K NIMHEWHBIM CUlaM NOBOPOTHbLIE COCTaBnsoWwmne Bubpaumm MallHbl He N3MepPSILoT.

10.3.5 B cnyyae npMMeHeHUs NPOTSHKEHHOrO BUMOPOMN30MATOPa, UMEIOLLIErO HECKOMNBKO BOMTOBLIX coeanHe-
HVI C MaLLMHON U hyHOAMEHTOM, AaT4MKL BUBpaLIMmM yCTaHaBNMBAKOT Ha nane MallvHbl 1 Nornke dyHaaMeHTa unm
Ha dhnaHLiax coenHeH1s BMGpom3onsaTopa ¢ MaLLMHOM U hyHOAMEHTOM MO CXemMe, NPeACTaBNeHHOW Ha pUCyHKe 4.

B cnyyae ecnn BUGPOU30NATOP MMEET NPOTSHKEHHbIE pa3Mepbl BAOMb OCU MalLMHbI, AaTYMKN BUGpa-
uun 2 n 5 yctaHaBnMBalT Ha KparHue 6onNToBble COeauMHEHUs BUOpoun3onaTopa.

Az MawnHa
4m; 3'm 1'm;, 6’'m
15’M 15M
2m ra 1 yd >
, 4m 2'm
4’'m; 3m 1 ’
y‘/ "M 6m
dyHaameHT

ARE ST

5 5¢p
A

2¢‘,
mwnmf 2'¢p

g e

PucyHok 4 — Cxema pacnonoxeHus AaT4mMkoB BUOpaumm nNpu yCcTaHOBKE MaLUMHbI Ha NPOTSXXEHHbIN BMOGponsonaTop

11
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10.3.5.1 JlnHenHblEe cocTaBNALLWME CKOPOCTM BUBpaLMM MOTYT ObITb M3MEPEHbI ABYMSI cnocobamu.
MepBbI cnocob — ¢ UCNonb3oBaHMEM OBYX OATUYMKOB BUOpaUMmM Anis onpedeneHnst Kaxaon NMHENHoN
COCTaBrsoLLen Bubpauumn no gopmynam;
Gt = (e 1wy G2 =1 2m+ 2m); G4 = 1 3w+ 3w
2 2 2 (29)
e 1 1o+ 1 a1 odh+ 2 e _ 1 3+ 3
q, _E(d) b)q, _E(d) d7)1q3 —5(47 ).
Btopow cnocob — ¢ Mcnonb3oBaHWEM OOHOMO TPEXKOMMOHEHTHOIO Aatynka Bubpauun. TpexKkoMNoHeH-
THbIA AaTyvk BUOpaLmMum MOHTUPYIOT Ha rofioBke GonTa B LiEHTpe NPOTSHKEHHOro BMbpounsonsaTopa no cxeme,
npuBeaeHHOM Ha pucyHke 3 (CM. pacnonoxeHne gartyimkoB 1m, 2m, 3m, 1¢b, 2¢b, 3¢h).
10.3.5.2 MoBOPOTHbIE COCTABMAWLLME YCKOPEHUSA BUBpaLmMn MawnHbl U pyHOaMeHTa onpeaensioT no
dopmyne (27).
10.4 lMpepenbHaa BepPXHAA YacTOTa U3MepeHumn
10.4.1 TlpegenbHyto BEPXHIOK YacTOTy NPY U3MEPEHUN FIMHEVHBIX COCTABMSIOLLMX BUOpaLmn C NCNOSb-
30BaHMEM OaTuyMKOB BUOpaLMK, YCTaHOBIIEHHbIX Ha FONOBKU OOMTOB, KOTOpasd OOMMKHa ObiTb 3HAYUTENBHO
MEHbLLE Pe30HaHCHOM YacToTbl paboyen yactu 6onTta, U, onpeaenstoT no gopmyrne
300
fmax = (30)
hﬂ
rae h, — TonuwimHa nansl MalmnHbl, M.
10.4.2 TpenenbHy0 BEPXHIOK YacToTy NPy N3MePEHUN NMNHENHBIX U MOBOPOTHbLIX COCTaBNSAOLLMX BUO-
paLumu ¢ UCMonb3oBaHeM ABYX AaTYMKOB BUBpaLmM, pacrnonoXeHHbIX Ha paccTosHuu /[ (Ha MaLuuHe) n l;"’ (Ha

dyHaameHTe), 'u, onpegensitot no hopmyne

_10%h,

f A5 s
1612

max

(31)

rae |, — HanGonbluee us /['n l,"b, M.

10.5 MoaroTtoBKka U3MepuUTENbLHOro TpakTa Asisl BbINOSIHEHUS U3BMEPEHUN B3aUMHbIX CNEKTPOB
BUOpauumn
10.5.1 TunoBas cxema TpakTa A5 U3MEePEHNSI B3aNMHbIX CMEKTPOB BUOpaLIMM MpUBEAEHa Ha pUCYHKe 5.

[IByxKaHanbHsbI

IF__" aHanuaartop 4___-!
I I
| ++ |
I I
1 I
1 1
KommyTtaTop
+f f- +f f- +f f-
3 3 3

SElalaa:

1 P 1 P 1

1 1 1 1 1 1

1 — [aTyuK YCKOPEHUs:; 2 — NpeABapuTENbHbIN yCUnUTens (yeunuTens 3apsga); 3 — cymmaTop

PucyHok 5 — Cxema TUMMYHOrO M3MEPUTENBHOTO TpakTa AMs onpeaeneHnst B3aMMHOro CrieKTpa COCTaBSALLMNX
BMOpaLMM MalWHbI U hyHOAMEHTa C MOMOLLbIO AaTYMKOB YCKOPEHUst BUGpaLmm

12
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10.5.2 TlMonocy cnekTpanbHOro aHanmsa BblIGnpatoT B COOTBETCTBUM C 4.1.8.

10.5.3 lepeq BbINOMHEHWEM U3MEPEHUI N3ITy4YaeMon kornebaTenbHOW MOLLHOCTU NPOBOAAT KOHTPOIb
NMOEHTUYHOCTM (ha30BbIX XapaKTEPUCTUK KaHAIOB TpakTa U3MepeHnst CKOpocTn Bnubpaumm go 1 nocne Bubpo-
nsonsitopa. lNonyyeHHble AaHHbIE BBOAAT B NpOrpaMmMmy KOMMbioTEPa AN y4eTa HEMAEHTUYHOCTH (ha30BbIX Xa-
PaKTEPUCTUK KaHarnoB CKOPOCTM Npu 0b6paboTke pesynsTaTtoB N3MepeHni.

10.5.4 Tpwn namepeHnm Bubpauum n B3auMHbIX CEKTPOB BUOpauun MallnHbl U yHOaMeHTa B paioHe
n-ro BMOpon3onaTopa aneKkTpu4eckne curHansl ¢ AByx AaT4MkoB BUOpaummn, obpasyrolmx napy, cknagsisatot
0N HAXOXAEHUS NTMHEVHbIX COCTaBNSLLNX BUOpaLMKN 1 BbIYUTAIOT 118 HAX0XKOEHMS NOBOPOTHbIX COCTaBMS-
oLLMX BUOpaLmMmn MallnHbl U oyHaaMeHTa.

Mepen cnoxeHWeM v BblYUTAHUEM CUTHANoOB HEOOXOAMMO CKOPPEKTUPOBATE BO3MOXHYIO pasHULY MEeX-
4y YyBCTBUTENBHOCTSIMM M Da30BbIMU XapakTepUCTMKaMKn aTYMKOB BUOpaLMW, aHanoroBblX yCTPONCTB 1 aHa-
nunsatopoB BlN®. BelumtaHme cnegyer 3amMeHUTb CIIOXEHMEM U, HA0BOPOT, CNOXEHNE — BblMUTAHNEM B TOM
cryyae, ecnv oavH U3 4aT4MKOB BUOpaLumn, COCTaBMSOWNX Napy, yCTaHOBIEH BCTPEYHO.

10.6 OnpepeneHue yncna BLIGOPOK aHanNU3aTopa N, y4acTBYIOLWMUX B yCpeQHEHMN U3MepeHni
B3aMMHOro crnekTpa Bubpauumn

10.6.1 [Ona onpeneneHus yncna BelIGOPOK aHanusaTopa n, y4acTBYHOLIMX B YCPEOHEHUN U3MEPEeHU
B3aUMHOrO CrnekTpa BuOpauum, ycTaHaBNMBatoT NPOLECC YCpeaHEHUS aHann3aTopa npu Ynucre HesaBUCUMbIX
Bblibopok nn = 100. MpoBoaaT He MeHee 10 n3MepeHUn B3auMHbIX CNEKTPOB BMOpaLmMm A Ha YacToTax 19, 100 m
1000 I'y. BblumcnawT cpegHee 3Ha4YeHne amnauMTyabl B3aUMHOMoO cnekTpa Bubpauun (aBtocnektpa A) u pe-
3ynbraThl BHOCAT B Tabnuuy 2.

Tabnunua 2— Cpep,Hee 3Ha4YeHne aMnnnTyabl B3aMMHOIO CnekTpa

Yacrota f, 'y

AmnnuTyga B3aMMHOro cnektpa, A
f,=10 f,=100 fo= 1 ax
A
Ao
~ 1 i):
A=—>A
105"

[Ons vactort f,, f, n f; onpenensoT cpeaHeKkBaapaTUyYHbIe OTKMOHEHMUS

(32)

Mpu oBpaboTke pesyrsTaToB U3MepeHUin BbibupatoT Hanborbluee 3HaveHne Sy 13 Tpex U3MepeHui
B3AWUMHOTO crekTpa Sy, .

OnpeaensioT MUHUMarbHO HEO6X0AMMOe YMCO BbIGOPOK Ny, yCTaHaBnNMBaeMbIX B aHanu3aTtope npu
MpOBEeOEHUN U3MEPEHUIA

S 172
n, =K, hmax | (33)
AS(A)
roe S(,Z)= 0,02 — HasHayeHHas crny4anHas OTHOCUTENbHasi CpegHeKBagpaTUYHas NOrpeLLHOCTb U3MEPEHUS

konebaTenbHON MOLLHOCTY (B3aMMHbIX CNEKTPOB);
K, = 2 — koacbpmumeHT 3anaca, y4nTbIBaloLLMiA NOTPELLHOCTb onpeaeneHus S¢ - npu orpaHn4eHHOM
yncne HabmogeHun n = 10.

13
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11 BbinonHeHue namepeHuun

11.1 AHanuaupyloT MaTpuLy MeXaHWYeCKMX COMPOTMBIEHUN BMOPOM3ONSATOPOB, PaCMOSOXEHHbIX NOg
MawmHo. OnpegensioT o6beM MMetoLLEencst MHopMaLmmn 0 koadduumeHTax MaTpuLbl CONPOTUBNEHNIA. BBO-
OST B KOMMNbIOTEP MAaCcCUB AaHHbIX O CMEKTPE KOMMIEKCHbIX BXOAHBIX M MepeaaToyHbIX COMPOTMBIEHU BUOPO-
N30MATOPOB NPY NOMOCE YaCTOTHOrO aHann3a A, BbibpaHHoW B cooTBeTCTBMU C 4.1.8.

11.2 Yucno koHTponupyemMbix BUGpon3onaTopos BeibupatoT B cootBeTcTBUM ¢ 10.2 npu paboTtatowlen
MaLluuHe.

11.3 PacnonaratoT gatymku Budbpaumm B cootBetcTBumM ¢ 10.3 u pucyHkamm 3 u 4.

11.4 OnpenensioT rpaHNYHyI0 4acToTy namepeHuin Bubpauum f . no dopmynam (31) u (32).

11.5 N3mepeHusa npoBoaAT C UCNOMNb30BaHMEM U3MEPUTENBHOIO TpakTa, CXeMa KOTOpOro npeacraBneHa
Ha pucyHke 5, B cnegytowem nopsiake.

11.5.1 YcTaHaBnMBalT Ha aHanNM3aTope B peXnme «M3mMepeHne B3aMMHOIO CreKkTpa» YacToTHbIN Ana-
nasoH ot 0 4o £, 1 NOMocy 4acTOTHOrO aHanuaa Aw, BbiGpaHHyo B COOTBETCTBUN C 4.1.8.

11.5.2 [Ans BbINOMHEHWSI U3MEPEHU BUOpaLmMm Ha paboTatoLen MallnHe:

- Ha nepBblIi M BTOPOW KaHanbl aHanu3aTopa NoAaKYaloT Yepes npeasaputenbHble yCUnuTenu 4atymkm
YCKOPEHWS!, yCTAHOBMEHHbIE Ha BXOAE U BbiXoAe BUOPON30ONATOPOB;

- yCTaHaBIMBalOT B KaHanax aHanmsatopa YyBCTBMTENbHOCTM OATYMKOB YCKOPEHWSI, YMHOXEHHbIE Ha
KoachdpULUMEHTBI Nepedadn npeaBapuTeNbHbIX yCUnuTenen (COOTHOLLEHME CUrHan/Wym B KaHanax OOMKHO
ObITb He MeHee 14 ob);

- yCTaHaBnuMBaloT AMana3oH YacToT U3MEPEHUs Ha aHanusaTope;

- yCTaHaBMMBaloT YMCNO BbIGOPOK N,

- MpUBOAAT B feNCTBME NPOLIECC YCPeAHEHNS BbIDOPOK aHanuaaTtopa v nony4atoT pe3yrnbsrart MU3aMepeHus
B3aUMHOrO CrekTpa.

11.6 lMooyepenHO Ha BCEX KOHTPONUPYEMbIX BUBpom3onsaTopax U Ans Bcex BblOpaHHbIX A4S KOHTPOMs
COCTaBMALLMX BUOpaLmy U3MepSIoT B3anMHbIe CMEKTPbI NP NOoce YaCTOTHOMO aHanm3a Ao 1 BBOASAT Mac-
CVBbl B3aUMHbIX CMIEKTPOB B KOMMbLHOTEP.

12 O6paboTka n ochopmneHne pe3ynbLTaToB U3MEepPEeHUn

12.1 MNMopsaaok o6paboTkn pe3ynbTaToB U3MepeHun konedbaTteribHOM MOLHOCTU, U3Ny4aeMomn
B BuAae Bcex LWecTu (Unu nobbiXx M3 LWeCTU) COCTaBMSOWMNX BUOpauMu B 3NEMEHTbI CUCTEMbI
«BUGpomnsonaumusa — cbyHaameHT»

12.1.1 Mopsaok o6paboTkn pe3ynLTaToB U3MEPEeHUn KonebaTterlbHOW MOLHOCTHU, U3rnyyaeMomn B
BUGpounsonATophbl B BUAE BCEX LWeCTU (Mnun NobbiX U3 LecTn) COCTaBMNALWMX BUGpaumm

12.1.1.1 Bbluncnsiot konebaTtenbHyto MoLHoCTb P aP(Aw), M3Ny4aeMyto MaLLMHOI B N-i BUBpOM3ons-
TOp B BUAE i- cocTaBnstoLlen sBubpauun B y3kom noroce 4actor, no gopmyne (8) unm (10).

12.1.1.2 WUcnonb3ya pesynsratbl onpeneneHus PI.”' aqb(Aoa), BbIUMCNAIOT KonebaTenbHylo MOLLHOCTb

P,.”"E’qb (1/3), nany4yaemyro MaLumMHon B 1/3-oKTaBHOW nonoce YacToT, no popmyne (19).
12.1.1.3 OnpegensiioT KonebaTtenbHy0 MOLHOCTb Piad’(1/3), n3ny4yaemyto BO BCe BUOPOU3ONATOPLI B

BUAE i-N cocTaenstoLlen Budpauum, no dopmyne (5).

12.1.1.4 BblUMCNISIOT CyMMapHYyto koneGaTenbHylo MoLWHOCTL P a® (1/3), nanyyaemyto MallvHON B Buae
BCeX WeCTu (Mnu nobbIX N3 LIEeCTM) COCTaBNALWMX BUbpaumu, no dpopmyne (4).

12.1.2 Mopsgok o6paboTkmn pe3ynLTaToB U3MEPeHUn KonebarteslbHOW MOLHOCTHU, U3nyyaeMmon B
dyHOaMeHT B BUge Bcex LeCcTu (Mnuv NiodbIX U3 LWeCcTU) cocTaBnAoWwmMX BMbpaunm

12.1.2.1 Bbluucngiot konebaTenbHy MOLWHOCTb PI.”' 3P (A@), N3ry4aeMyto MaLLMHON B (DYHAAMEHT Ye-
pes3 n-i BUGPOM3ONATOP B BUAE i- cocTaBnsowen subpauumn B y3Kkon nonoce 4actoT, no gpopmyne (9)
unm (11).

12.1.2.2 Wcnonbaysa pesyneraTbl onpeaeneHus Pi”'a‘p(Aco), BbIYUCIIAIOT MOMOXUTENbHOE U oTpuLaTenb-
HOe 3HayeHunsa konebaTenbHON MOLLHOCTU PI.”’ ap (1/3), nanyvyaemon mMalLIMHOWN B TPETbOKTABHOW NOMoOCe YacToT
B byHAaMeHT, no popmynam (20) u (21).
14
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12.1.2.3 Onpeaensior NONMOXWUTENbHOE W OTpUUATENlbHOE 3Ha4YeHus konebaTenbHOW MOLHOCTU
F’I.aqb (1/3), nanyyaemon MalLuMHOM Yepes Bce BUOPoON30onATopbl B hyHAAMEHT B BUAE i-i cocTaBnsoLlel Bubpa-
uun, no cdopmyne (5).

12.1.2.4 BblumcnsaoT 3Ha4YEHUS MONOXUTENBHOW M OTpULATENBHON CyMMapHoW konebaTenbHOM MOoLL-
HoCTK Pa® (1/3), nany4yaemoi MalU1HON B BUae BCeX LeCTU (Mnu MoBbiX U3 LLIECTH) COCTaBNALLIMX BUGpaLmu,
no copmyne (4).

12.2 MNMopsanok o6paboTku pe3ynbLTaToOB MU3MEPEHNI KonebaTenbHOM MOLHOCTHU, U3TTy4aeMOoWn
B BMAe TpeX JIMHeMHbIX COCTaBNAKLWMUX BUOpaLMm, NpyM yCTaHOBKE MallMHbl HA OCECUMMETPUYHbBbIe
WU NPSAMOYrofibHble BUOPOU30ONATOPbI

12.2.1 Mopsgok o6paboTkm pe3ynLTaToB U3MEPEeHUn KonebaTtenbHOW MOLHOCTU, U3nyyaeMmon B
BUOpoM3oNATOphLI B BUAE Tpex JIMHEeMHbIX COCTaBMALWMX BUOpauum, npu yctTaHOBKe MallMHbI Ha oce-
CUMMeTPUYHbIe NN NPAMOYTofibHble BUOPON3ONATOPbI

12.2.1.1 BbluncnsioT konebatenbHy0 MOLWHOCTb PI.”' ad’(Ao)), n3nyyvyaemyro MallnHoun B n-i Bubpomsons-

TOp B BUAE i-N NMMHENHOW cocTaBnstoLLen BubpaLumm B y3Kou nornoce Yacrtor, no cdopmyne (12) unu (14). Mpu ne-
penage BMbpaumm Ha BubpownsonsTtope 6onee 10—15 ob gonyckaeTcs BblMNCTIATD P,.”' 3 (Aw)no dpopmyne (16)
nnn (17).

12.2.1.2 Wcnonb3ya pesynsratbl onpeneneHus Pi”' a‘7’(Am), BbIUMCAAIOT KonebaTtenbHyl0 MOLLHOCTb
PI.”' aqb(1/3), n3ny4yaemyro MaLlnHOW B TPETLOKTABHOWM Monoce 4yacToT, no popmyne (19).

12.2.1.3 OnpepensitoT KonebaTenbHy0 MOLLHOCTb Pia"b(1/3), n3ny4yaemyr BO BCe BUOPOU3ONATOPLI B
BUAE i-N NMMHEeNHON cocTaensowen Bubpaumu, no dopmyne (5).

12.2.1.4 BblUMCMIAOT CyMMapHYto KoneGaTenbHyo MOLWHOCTL P 2% (1/3), nanyyaemyio MalUvHON B Buae
Tpex NIMHeNHbIX COCTaBNALWMX BUOpaumm, no dopmyne (4).

12.2.2 Mopspok 06paboTKu pe3ynbTaTtoB M3MepeHU KonebaTeribHOW MOLLHOCTU, U3yYyaemMmon B
dyHOaMeHT B BMAe Tpex JIMHEMHbIX COCTaBMSAOWMX BUOpaLmm, Npy ycTaHOBKE MallUHbl Ha OCECUM-
MeTPU4HbIE UNU NPAMOYrofibHble BUOPOU30NATOPbI

12.2.2.1 BbluncnsatoT konebdaTernbHYy MOLWHOCTb P,.”"”(Am), n3nyvyaemMyto MallnMHoOm Yepes n-n Bnbpo-

n3onatop B hyHOaMeHT B BMAE i- COCTaBNAOLWEn Bubpauum B y3Komn nonoce 4actoT, no gopmyne (13)
unu (15).
12.2.2.2 Wcnonbaysa pesynbsraTel onpeaeneHns P,.”‘qb(Aco), BbIYUCIIAIOT NONOXUTENbHOE U OTpULaTesb-

Hoe 3HayeHusi konebaTenbHON MOLLHOCTM Pi”"p(1/3), nsny4yaemown MallmMHon B 1/3-oKkTaBHOW NOMNoce 4acToT B

dyHOaMEHT B BUAE - NMHENHOW COCTaBnsAoLLEeNn Bubpaumm, no gopmynam (20) n (21).
12.2.2.3 Onpeaenstor NOMOXUTENbHOE W OTpUUATeNlbHOe 3Ha4YeHus konebaTenbHOW MOLHOCTU
Pf‘*’(‘l/3), n3ny4aemoin Bo BCe BMOPOM30NATOPLI B BUAE i~ IMHEMHON COCTaBnsoLWwen Bubpaumm, no dopmy-

ne (5).

12.2.2.4 BbluMcnsAOT NOMOXUTENBHOE U OTPULATENBHOE 3HAaYEHNS CYMMapHON konebaTenbHON MOLL -
HocTu P a® (1/3), nsany4yaemoi mallMHON B BMAE BCEX NIMHEMHbIX COCTaBNALNX BUBpauun, no gopmMy-
ne (4).

12.3 B cny4dae ecnv Bubpawmio MaLLMHbl USMEPSOT NPU OrpaHUYEHHOM Yncre Bnbpon3onsaTopos, To no-
NHyto konebaTenbHy MOLLHOCTL onpegenstoT no dopmyne (18).

12.4 Tlony4eHHble NOMNOXNUTENBHOE N OTpULLATENBHOE 3HAYeHUs KonebaTenbHbIX MOLLHOCTEN NpeacTas-
NS0T Ha GnaHke, NPUBEAEHHOM Ha PUCYHKe 6.
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Lp, nb

P, BT (Ly=10"?Br)

102 100
1073 90
1074 80
107 70
10 60
1 10 100 1000
YactoTa, Iy,

1 10 100 1000
108 60
107 70
10 80
1 0_3 90
102 100
P, BT Lp, nb

(Ly=10"?Br)

PucyHok 6 — BnaHk npeactaBneHns xapakTepucTuk konebaTenbHbIX MOLHOCTEN

12.5 PacyeT norpeLHocTn namepeHunii konebarenbHON MOLLHOCTN PEKOMEHAYETCA NPOBOAUTL B COOT-
BETCTBMM C NpUnoxeHuem B.
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MpunoxeHue A
(cnpaBo4Hoe)

MaTtpuubl MEXaHMYECKUX CONPOTUBIIEHUI BUOPON3ONATOPOB

NG| g df gy v o5 a8 | af  f 4f of af af

agp
F1 ZBx11 ZBx12 ZBx‘lG Znepeﬂ.11 Znepen‘lz Znepeq16

ZBX 21 ZBX 22 ZBX 26 Znepep, 21 Znepe,q 22 - . Znepep, 26

. Znepep, 66
Z
Z

6 ZBX 61 ZBX 62 ZBX 66 Znepep, 61 Znepe,q 62 -
F? |z - Z Z z
F? |z . Z z z

nepeq 11 Znepep, 12 nepeq 16 BbiX 11 BbiX 12 BbIX 16

nepen 21 Znepep. 22 " nepeq 26 BbIX 21 BblX 22 BbIX 26

F6 Znepen 61 Znepeq 62 . Znepepl 66 ZBbIX 61 ZBbIX 62 ZBbIX 66

PucyHok A.1 — MaTtpuua mexaHU4YecKknx CONpPOTUBIIEHU OAMHOYHOTO BUBpomsonsaTopa

.. M M M o . .

Fi UK qz q3 ng qg’ q%’
ap

F 1qb ZBX 1" ZBX 12 ZBX 13 Znepep, 1 Znepe,q 12 Znepep, 13
a

F5 Zgx 21 Zox 22 Zox23 | Znepen21 Znepen22  Znepen 23
ag Z Z Z

F3 BX 31 BX 32 Bx 33 Znepe,u, 31 Znepe/q 32 Znepep, 33

Fﬁp Znepen 11 Znepe,q 12 Znepe,q 13 ZBbIX 11 ZBbIX 12 ZBbIX 13
Fczp Znepen 21 Znepe,q 22 Znepe/:l 23 ZBbIX 21 ZBbIX 22 ZBbIX 23

Fg) Znepe,q 31 Znepe,u, 32 Znepe,u 33 ZBI:-IX 31 ZBbIX 32 ZBbIX 33

PucyHok A.2 — MaTpuua MexaHU4eCcKMX COMnpOTMBIIEHNUI OAMHOYHOMO BUBPOM30NATOPA TOMBKO
ONS NIMHEeNHbIX COCTaBNAOLWMX KonebaHui
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MpunoxeHue b
(cnpaBo4Hoe)
OcecMMMeTpUYHbIE BUDPOU3ONATOPLI U BUOPOU3ONATOPbLI, CAMMETPUYHbIE OTHOCUTESIbHO

NNOCKOCTEN ZX UNN Zy

\ Z

<
<Y
\
13/

4z AZ -

\
\

1

I

1

|

I

I

I

[

I <%

<
\ ;

<y

YA
\
\
\
<Y

<Y
\
\

\

\

3
\
\
\
\
<Y

)

Y

(il

PucyHok B.1 — O6o6LeHHasi cxema 0CecMMETPUYHbIX BUGPOM3ONSTOPOB 1 BUGPOM3ONATOPOB,
CUMMETPUYHBIX OTHOCUTENBHO NIIOCKOCTEN ZX U ZY

18
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AL A K g F CES
Faz]d) ZBX 1 0 0 Znepep. 1 0 0
F 3‘: g ZBS 22 Z 0 8 Znepbe,u 22 0
F§ Bx 33 Zoepen 33
FP | Znepentt 0 0 Zapix 11 0 0
thp 0 Znepepl 22 0 0 ZBbIX 22 0
F® 0 0 Zepen 33 0 0 Zgpx 33

PucyHok 5.2 — MaTtpuua mexaHn4ecknx conpoTUBREHUA OAMHOYHOIO OCECUMMETPUYHOIO
BMGpom3onsiTopa nnv BU6pOM3onAaTOpoB, CUMMETPUYHBIX OTHOCUTENBHO NIIOCKOCTEN ZX U ZY,
ONS IMHENHbIX COCTaBNALWMX konebaHni
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MpunoxeHue B
(pekomeHayemoe)

OnpepgeneHne NOrpewHOCTN U3MEPEHUIN KonebaTenbHOM MOLLHOCTH, U3JTy4aeMon MallnHaMm
B npucoegnHeHHbIe ONOpPHbIe KOHCTPYKUUU

Mopsigok onpeaeneHns NOrpeLHoOCT 3MepeHus kKonebaTenbHON MOLLHOCTU, U3Ily4aeMOon MaluMHamu B TPUcoeam-
HeHHbIE OMOPHbIE KOHCTPYKLUW, pACCMOTPEH Ha NpuMepe U3MepeHns konebaTenbHON MOLLHOCTH, N3Ny4YaeMon MaLLMHON
B CMCTeMy «BUBpoun3onAaTop — yHAamMeHT» B BUAE NMHENHbIX (MOCTynaTenbHbIX) COCTaBNAOLWMX BUbpauum, Ans cnyyas
YCTaHOBKM MaLLWHbI HA OCECUMMETPUYHbIE BUGPON3ONATOPLI, MaTp1LLa MEXaHNYECKMX COMPOTUBIIEHNI KOTOPbIX MPUBEAE-
Ha B npunoxenun b.

MoLLHOCTb, M3nyvyaemyto MallMHOW B BUAe NUHENHON (Hanpumep, B BUAe BepTMKanbHOWN) cocTasnstowen Bubpa-
uuun, onpeaenstoT no gopmyne (12)

P2 (o, Aw) = Re [Z5 (0, A®) (G atpep (0 A®)) + Zngpen i, A®) G ("0 (0, A®), G [t (0, Aw)). (B.1)

Mockornbky BMOpaUMs MallMHbl 3HAYUTENBHO MPEBbILAET BUOpauutio dyHAaMeHTa, T. €. 3HaYeHne qgv;gbda(m, Aw)
3HAUMTENbHO 6OMblUe 3HaYeHUs q ;”s‘é’)(b(co, A®), @ BXOAHOE ConpoTuBneHne Bubpounsonatopa 6onbLue (Mnv paBHo) nepeaa-
TOYHOrO COMPOTUBIIEHWS, TO MOrPELLHOCTb U3MEPEHUS N3MyYaeMoi MOLUHOCTU Py 3P (@, A®) NPaKTUYECKM ONpeenseTcs
NOrPELLHOCTbI0 M3MEPEHMI CKOPOCTM BUGPaLMM MaLUMHbI B MECTE KPenneHus n-ro Bubponsonatopa dg*;”¢¢(m, Aw) 1 BXOA-
HOTO CONpOTUBNEHUSA BUGpousonaTopa Z (o, Ao).

PacueTt norpelHocT namepeHuin konebartenbHOW MOLLHOCTM, N3ry4aemMmon MallMHamn B CUCTEMY «BUOpoM3ons-
TOp — PyHAAMEHT», AN 0CECMMMETPUYHBIX BUOPOM30NATOPOB NPOBOAAT B CrieAytoLeM Nopsiake.

B.1 OnpefensioT 3Ha4YeHWs rpaHUL, HENCKMIOYEHHBIX CUCTEMaTUYECKMX COCTaBMNSAOWMUX MOrPELLHOCTU N3MEepPEHNi
CKOPOCTW UNN yCKOPeHUst BUBpaLmmn 1 CoNpoTUBIEHUSt BUOPON3ONATOPOB. OTUMM HEUCKITHOYEHHBIMW CUCTEMATUYECKMM
COCTaBMALLMMYW MOTPELLHOCTM SABMASIOTCS:

- MOrpeLLHoCTb AaTyrKa Bubpaumnn (AoBepuTesibHbIE rpaHuLibl NOrpeLuHoCTen + A,);

- MOrpeLHOCTN NpegBapuTenbHbIX yCUnMTenen B KaHane namepeHui subpaunn (qoBepuTenbHble rpaHuLbl no-
rpeLHocTen £ Ay);

- MOrpeLIHOCTb aHanu3aTopa cneKkTpanbHbIX XapakTepucTUK (A0BEPUTENbHbIE rPaHuULIbl MOrPELHOCTU + A, ., Onpe-
AensT No NacnopTHbIM AaHHbIM);

- MOrpeLIHOCTb onpeAeneHns Moayns BXOAHOrO CONpOTVBIEHNs BubpomsonsaTopa (foBeputernbHble rpaHuLbl no-
rPELWHOCTU £ Az ONPEeAEensioT No NacnopTHLIM AaHHLIM UMW SKCMNEPUMEHTaNBHBIM AaHHbLIM).

B.2 OnpenensioT 3HaYeHMs rpaHunL, HEUCKITIOYEHHOW CUCTEMATUYECKON COCTaBMNSIOLLEN NOrPELIHOCTM N3MEPEHUN
peanbHoW YacTu CONPOTUBIEHNSA BUOPOM30NATOpPA, BbI3BaHHOM (Da30BON HEUAEHTUYHOCTBLIO KaHaNoB N3MEPEHNSt CKOPOC-
Tew BUBpaumu 1 cun Npy M3MepeHnn peanbHOM YacTu conpoTuaneHusi Bubpousonsatopa.

"paHULIbl HEVCKITIOYEHHON CMCTEMAaTUYECKOM COCTaBNSIOLLEN MOrPeELLHOCTN onpeaensioT no opmyne

~ cos(o gy = Aoy )—cos ag,

+ =
—Scosary COS a. r )

(B.2)

rae a g, — yron casura gas Mexay CKopoCTbio BUOpaLuy 1 CUnoii Ha Bxoae BUGpOU3ONSITOpa; Aan— yron caswura as

MeXay kaHanamu Cunbl U CKOPOCTU, BbI3BaHHbIV MX (ha30BOM HEMOEHTUYHOCTBLIO.
Ha npakTtuke npu Bo3byxaeHnn konebaHuin BUGpon3onAaTopoB MakcumarnbHbI yron casura das Mexagy CUrom u cKo-
pocTbto konebaHui coctaBnseT 87°. 3aBUCMMOCTb MakCUMarbHOW NOrpeLlHoOCTH iAcosan OT yrna casura cas mexay us-
MEpUTESbHBIMU KaHanamu Cumbl U CKOPOCTU MPU O gy may =

0,
;‘5A°°Swz;’ % = 87° npuBeaeHa Ha pucyHke B.1.
L~
30
/
25 >
20
1
15 —
10 —
T 15 PucyHok B.1 — 3aBncMOCTb MakCMMarnbHOW NOrpeLlHoCTH
0 1A

04° 02° 03° 04° 05 065 07° 08 09° 1.0° cosa, OT YrNa casura a3 mexay nsmepuTenbHbIMU
Ay KaHanamu cunbl U CKOPOCTM MPU O g, mayx = 87°
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B.3 OnpenensioT rpaH1Lbl HEUCKITIOYEHHOW CUCTEMaTUYECKOW MOMPELLHOCTM M3MEepPEeHWIn KonebaTenbHOW MOLLHOC-
TU NIMHEWHOW cOoCcTaBnsLen Bubpauun npy goseputensHon BeposaTHocTn 0,95.

0P ™) =11,/ 2(8 7 + (Anc)? + (M) + (Acosap, ) (B-3)
2 _[0P"**(w) ’ 2 | 42
rae (A,) = | —m | (A2 +AY).
I oq (o)
0P % (o)

KoadhdmumeHT BnmsaHus npuHMMaloT paBHbiM 1 (cm. pasgen 4).

oq;M(w)
B.4 TNepeyeHb 1 3HAaYEHMS COCTaBMSOLNX NOrpeLHOCTEN, HEOOX0aUMBIX AN pacyeTa npeaesibHon OTHOCUTENb-
HOW MOrpeLUHOCTM M3MepeHUs konebaTenbHOM MOLLHOCTH, NpuBeAeHbl B Tabnuue B.1.

Tabnuua B.1

O6o3Ha4veHne 3HaueHue
HaumeHoBaHMe COCTaBNSOLLEN MOTPELLIHOCTM cocTaBnsoLen CcoCTaBnsoLen
norpeLwHoCcTn I'IOFpeLLIHOCTVI*
1 JoBepuTenbHbIE rPaHULbl MOrPELLHOCTY AaTynka Bubpauum + Aa +7%
2 [loBepuTenbHbIE rPaHULIbI MOTPELLHOCTM NPeaBapuTENbHOrO yCUnuTens + Ay +1%
3 [loBepuTenbHbIe rpaHnLbl MOrPELLIHOCTN aHanusaTopa cnekTpa + Aac +1%
4 [loBepuTernbHbIE rpaHnLbl MOTPELLHOCTM onpeaeneHns MOAyns BXOAHOro * Az +19%
ConpoTuBNEHUs BUOponsonsaTopa
5 [oBepuTenbHble rpaHnLbl NOrPELLIHOCTU, BbI3BAHHOW (ha30BON HENOEH- iAcomF[, + 6,6 %
TMYHOCTbIO KaHaNoB CUJbl U CKOPOCTU KonebaHun
6 CpenHekBagpaTMyHOE OTKIIOHEHME pe3ynbTaToOB M3MEPEHMI B3aUMHbIX S(Z) 2%
CMEeKTpoB
* 3HauyeHuns norpeLLHocTe NpMBEAEHbl NS YCIOBUI N3MEPEHWIA, yKa3aHHbIX B pasaerne 9.

B.5 Mpumep pacuyeTa HEUCKIIOYEHHOW CUCTEMATUYECKON COCTABNAIOLLEA MOrPeLHOCTH

paHuLbl HEMCKIIOYEHHOW CUCTEMATMYECKON NOrpeLlHoOCTU KornebaTenbHON MOLLHOCTU NpY OOBEPUTENbHON BEPO-
aTtHocTtn 0,95

OP" ™)== 1,1\/ 2(85F +(Aac)® +(Az)) + (Acosap, )

2
2 aPin,aqb(m)

[ Ao+ ) =P (7% + 1) =50 %.
26" 0) (Ay+AY) ( ) o

rae (A;)

OP ™) =+11,/2.50+ (1) + (19)° + (66) ~ 23 %.

B cooTtBeTcTBUM € 10.7.4 Ha3HaveHHas cnyyanHas OTHOCUTENbHas cpeaHeKkBagpaTMyHas NorpeLHoOCTb N3MepeHust
MoLHocTh S(A) = 2 %.
CooTHOLLIEHWE cucTeMaTUHECKOM U CRyYanHON NorpeLLuHocTen

or" ™) _,
S(A)

B aTom cnyyae 3a NorpeLlHoCcTb pesyribTata KOCBEHHOMO U3MePEHUS NPUHUMAKOT HEUCKITIOYEHHYIO cucTemMaTudec-
Kyl0 COCTaBNAIOLWYI NOrpelllHOCTU N3MepeHnd.
|_|03TOMy 3Ha4YeHne NpeaenbHOM OTHOCUTENBHON NOrPELLHOCTM U3MEPEHMUS konebaTenbHON MOLLHOCTU

A =+ 23 %.
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