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[lpeagucnoBue

Llenn 1 npuHuuMnel cTaHgapTusaunm B Poccunckon ®egepauum yctaHoeneHsl PegepanbHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-P3 «O TeXHNYeCKoM perynmpoBaHn», a npasuna npuMeHeHUs HaunoHanbHbIX
ctaHaapToB Poccunckon ®egepaumm — FrOCT P 1.0—2004 «CTtaHagapTnsaumna B Poccunckon degepadini.
OCHOBHbIE NONOXEHUA»

CBeaeHUA o cTaHaapTe

1 PASPABOTAH ®egepanbHbIM rocygapcTBeHHbIM YHUTAPHBIM NpeanpuatnemM «BcepocCcUUCcKMA Ha-
YYHO-UCCcNeaoBaTenbCKUN MHCTUTYT MeTponorun um. .. Mengeneesa» (®I'YI' « BHUAM um. [1.. MeHaene-
eBa») PegepanbHOro areHTCTBa MO TEeXHUYECKOMY perynmpoBaHuio M MeTponormm u PepgepanbHBIM
"OCyAapCTBEHHbIM YHUTaApPHLIM Npeanpuatruem [ocygapcTBeHHbIM Hay4dHbIM LeHTpoM Poccunckon deaepa-
1nn «LeHTpanbHbIM HaydyHO-UCCcNeaoBaTenbCckum MHCTUTYT UM. akagemuka A.H. Kpbinosa» (®IYIN « UHAW
nM. akagemumka A.H. Kpblnosay)

2 BHECEH YnpasneHnem metponorum degepanbHOro areHTcTBa Nno TeXHUYECKoOMY peryrmpoBaHUio U
MEeTPONOornm

3 YTBEPXXAEH N BBEAEH B OEWNCTBWE Mpukasom PenepanbHOro areHTCTea no TeXHUYECKOMY
perynmpoBaHuio n meTtponorun ot 20 nona 2009 r. Ne 255-cT

4 BBEOEH BINEPBbIE

ViHcbopmayust 06 UMEeHeHUSIX K HacmosilweMy cmaHoapmy rybnukyemcs 8 eXke200H0 u30asaeMoM UH-
opMallUOHHOM yKa3zamene «HalyuoHanbHbie cmaHOapmbi», a meKkcm U3MeHeHUU U rornpasok — 8 exxeMe-
CSYHO U30asaeMbixX UHPOPpMaUUOHHBIX yKazamernsx «HauuoHalnbHbie cmaHoapmbi». B criydyae riepecmompa
(3aMeHbl) Ui OMMEHbLI Hacmosuwje2o0 cmaHoapma coomeemcemeyruiee yeeoomMmreHue byoem ornybriukoeaHo
8 eXXeMeCs4YHO u3dasaeMoM UHpOopMaUUOHHOM YKalamerne «HauuoHaneHbeie crmaHOoapmbei». Coomeemcemay-
rouast UHgpopmMmauus, yeeooMiieHuUe U meKkcmal pasMelaromces makxe 8 UHgbopmMayluoHHoOU cucmeme obujez20
rofb308aHUss — Ha ocbuyuansHoM calime ®edepallbHO20 azeHmcemaea rno mexHU4eCcKoMy pez2ynupogaHuio U
Memporsioauu 8 cemu VIHmepHem

© CTtaHgapTuHdpopm, 2009

HacTtoawmnn ctaHgapT He MoXeT OblTb MOSHOCTLIO UMM YaCcTUYHO BOCTIPOU3BEAEH, TUPaXKUPOBAaH U pac-
MpocTpaHeH B KayecTBe oduLmanbHoro nsganua 6es paspeweHns PegepanbHOro areHTCTBa No TeXHUYECKo-
MY PeryimpoBaHno N MeTPOSIoru
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

[ocypapcTBeHHasa cucteMa obecnevyeHUs egUHCTBa U3SMepeHUn

KOJIEBATEJIbHAA MOLWLWHOCTDb, U3JTYHAEMAA MALLMHAMW
B NPUCOEOUHEHHbLIE ONOPHbBIE KOHCTPYKL UM

YacTb 2
MeToaunka BbINONTHEHUA KOCBEHHbLIX U3MepeHUI

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

Ilata BBeaeHna — 2010—01—01

1 ObnacTtb NpUMeHeHus

1.1 HacTtodawun ctaHaapT ycTaHaBNMBaAeT METOAUKY BbIMONHEHUS M3MepeHUn (ganee — MeToauKa U3-
MepeHnA) konebaTenbHON MOLLHOCTU, U3Ny4YaeMon MexaH1U3IMammn, yctaHoBKaMm, obopyaoBaHuem, Tpyodonpo-
BodaMKU (Oanee — mMalinHa) B BUDPOU3ONATOPLI, PacnonoXeHHble Mexay MawunHOW U NpucoeguHeHHbIMA
OMOPHBIMU KOHCTPYKUMAMU (Aanee — pyHOaMeHT), N Yepes BMOpon3onaTopbl B dyHAAMEHT, NMpy cTaLuoHap-
HOM CnyYanHOM BMOpaLMOHHOM NpoLecce.

1.2 B HacTodlweM cTaHgapTe UCNONb30BaH KOCBEHHLIM MeTo onpeaeneHns konebatensHOM MOLLHOC-
TWU, N3NyYaeMOon MaLLUHON, MO pesynbTatamM 0bpaboTKN 3MEKTPUUECKUX CUTHANOB, NMOCTYNAaLWMX C 3NEKTPO-
MeXaHN4YecKnx npeobpasoBartenen (4aT4mMKoB), PUKCUPYIOLLNX CKOPOCTb (UINN YCKoOpeHne) BubpaLun Ha Bxoae
N BbiIXode BUOPOUIONATOPOB MalUWHLI, a TakKe Ha OCHOBe WHgopMaLUM O BXOAHbIX U NepeaaToyvHbIX
MEXaHNYECKUX CONPOTUBNEHUSIX BUDPOUIONSITOPOB.

1.3 Hactosilwmn ctaHaapT ycTaHaBnMBaeT METOANKY U3MEPEHUA LLIECTU COCTaBMSIIOLMX KonebaTenb-
HOW MOLLHOCTW, N3NydaemMon MallMHOW B BUAE TpeX NMMUHEUHBIX (MocTynaTtenbHbIX) M TPeX NOBOPOTHLIX COCTaB-
NAwLWmMxX BUBpaLuni.

1.4 MeToauka namepeHuUn ¢ NOMOLLLI0 KOCBEHHOIo MeToaa, ycTaHOBNeHHad HacToALWNUM cTaHaapToOM,
npegycMmaTpuBaerT:

- paboTy MaLlnNHbI B CTAUMOHAPHOM PEXUME;

- YCTaHOBKY OaT4YMKOB BUOpaLMKM Ha BXoae U BbIXoAe BUOPOUIONATOPOB, COeANHALLUX MaLLUUHY C oY H-
OAMEHTOM;

- U3MepeHne AenNCTBUTEIbHOU 1 MHUMOWM YacTen B3aMHbLIX CMNEeKTPOB BUOpaLMN Ha BXoOe U BbIXoae
BUOPOU3ONATOPOB.

PesynbTaTbl UI3MEPEHUN U3NydaemMon konebatenbHONn MOLHOCTA MOTYT ObiTb UCNOMb30BaHbI B LIENSIX:

a) onpegeneHns ncpaBHeHUs1 BUOPOaKTUBHOCTU MaLLUUH pasMYHBIX NPUHLXMMNOB AEUCTBUSA, TUNOB, MAcce
N rabapUTHBIX pa3MepoB B KOHKPETHBLIX YCMOBUSIX aKcnnyaTauum;

D) pa3paboTkn TeXHUYeCKNX TpeboBaHUN K AONYCTUMON BUOpaLMA MaLLNH;

B) pa3paboTkm NpeanoXXeHUn rno KOHTRONMW BUbpaumm MmaLlnH U yCrnoBUin NpOBEeaEHNUSA 3TOM0 KOHTPONS;

) pelleHunst 3agad BUOpoakyCTUYECKON ANarHOCTUKA MaLUUH N NX BUOPOAaKyCTUYECKON 3aLLMThI;

0) paspaboTKyu MeponpUATUN NO YMEHLLLIEHUIO BUDPOAKTUBHOCTU MaLLUMH 1 NOBLILLEHNIO 3 PEKTUBHOC-
T BUOPOaKyCTUYECKOW 3aLllnThbl MaLUWH.

U3pgaHne odbvumanbHoe
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2 HopMaTnBHbIE CCbINKMU

B HacTosLwem CTaHOdapTeE UCMOJ1Ib30BdHblI HOPMAaTUBHbBIC CCbIJ1IKK Ha CleAyHoLWnMe CTanaadpThbl.

[OCT 12.2.007.0—75 Cucrema crtaHgapToB besonacHoctu Tpyaa. N3genusa anekTpoTexHUYeckue.
Obwme TpeboBaHNUSA Be3onacHOCTU

[OCT NCO 5348—2002 Bubpauua u yaap. MexaHnyeckoe KpenneHne akcenepomMeTpoB
[OCT 16819—71 [Npunbdbopbl BUOpomnamMmeputensHble. TepMunHbl 1 onpeaeneHus

[OCT 24346—80 Bubpauus. TepMuHbl 1 onpegeneHuns

[OCT 24347—80 Bubpauusi. ObosHauyeHnsa 1 eguHULbI BENNYUH

[TpnmedyaHwune—Illpn nonb3oBaHUM HACTOSALWMM CTAHAAPTOM LENecoodbpasHo NPoOBEPUTL AENCTBUE CCbINMOY-
HbIX CTaHAapTOB B WHMPOPMaALUMOHHOW cucTeMe oDWero nonb3oBaHnsa — Ha odwumumanbHOM cante PeagepanbHOro
areHTCTBa rno TEXHNYECKOMY PEryriMpoBaHnio U MeTponormm B cetn VIHTepHeT nnm no exxerogHo nagaBaemMomMy MHpopma-
LMOHHOMY yKa3aTento « HauymoHanbHble CTaHAAPTL!», KOTOPbIW ONyONMKOBaH NO COCTOAHUIO HA 1 AHBaPS TEKYLLEro roaa, u
NoO COOTBETCTBYIOWMNM E€XEMECHAYHO N3JABAEMbIM MHPOPMALMOHHBLIM yKalaTensiMm, onybnmkoBaHHbIM B TEKYLLEM roay.
Ecnun cCbiNOYHbIM CTAHAAPT 3aMEHEH (M3MEHEH), TO NPU NONIb30BAHUN HACTOSAWMM CTAHAAPTOM cCrneayeT PyKOBOACTBO-
BaTbCH 3aMEHSIIOLLMM (M3MEHEHHbBIM) CTaHAAapTOM. ECnn cCbINOYHbIM CTaHAaPT OTMEHEH BE3 3aMeHbl, TO NONOXEHUE, B KO-
TOPOM JaHa CCbINKa Ha HEro, NPUMEHSIETCS B HaCTW, HE 3aTparvBatoLlLEN 3Ty CCbINKY.

3 TepMMHbI, onpeaeneHnsa n o06o3HavYeHnA

B HacToswem cTaHaapTe npuMeHeHbl TepMUHBI Mo TOCT 16819, TOCT 243406, 24347, pekoMmeHaaLUAM
no metponorun [1], a Takke cneayrowme TePMUHBLI C COOTBETCTBYHOLLIMMIK OnpeaeneHnsMmm n o06o3HauveHUSIMIA:

3.1 KocBeHHbIN MeToA: MeToa nsmepeHns konebartenbHOM MOLLIHOCTU, U3Ty4aeMOon MaLLUHON, No pe-
3ynbTaTamM M3MepeHunin B3auMHbIX CNEeKTPOB BUOpaLMn Ha BXoAe U Bbixode BUOPOU3ONATOPOB 1 Ha OCHOBE UH-
cdbopMaLn 0 MeXaHUYECKUX CONPOTUBIEHUAX BUOPOU3IONATOPOB MaLLUUHbI.

3.2 BUOpoUzonAaATop: YCTPOUCTBO, OAHOU N3 PYHKLMKA KOTOPOro SIBNAETCS YMEHbLUEHWE nepegadn Ko-
nebaHum B onpegeneHHoM ananas3oHe 4acToT.

3.3 nuHenHocTb: CBONCTBO BMOPOU30ONATOPA, NPOABNAOLWEEca B cllydae, Koraa ero guHaMmmyeckoe
noBegeHne yaoBneTBoOpsaeT NPUHLMNY cyneprnosnLmn.

3.4 BeKTOp cKopocTu BUOpauuu q: BekTop, cogepxalmin LLeCTb COCTaBNALLNX CKOPOCTU BUOpaLum

(TPW NUHENHBbIE N TPY NOBOPOTHBLIE), HAaNpPaBMeHHbIX BAOb KOOPAMHATHBLIX OCEN X, Y U Z.
3.5 NUHenHble coCTaBNAKOLWME CKOPOCTU BUGpauuu q;: NluHelHble (nocTynaTenbHblie) COCTaBMsAo-

wure (/ =1, 2, 3) cKOPOCTU BUDpaL MK, HanpaBleHHbIe BAOMb KOOPAUHATHLIX OCeW X, ¥ 1 Z COOTBETCTBEHHO.
3.6 NOBOpPOTHbIE COCTaBNAOLMNE CKOPOCTU BUOGpauuu ¢, 'V, ©, (q;): MoBopoTHbIe cocTaBnawoLme (i =

=4, 5, 6) CKOpPOCTM BNOpaLUK, HanpaBneHHble BOAOMb KOOPAUHATHLIX OCeN X, ¥ U Z COOTBETCTBEHHO.
3.7 cocTaBnswwme ycKopeHus Bubpauuun q;: JinHenHble (i = 1, 2, 3) n noBopoTHbIe (i = 4, 5, 6) co-
CTaBNAoLWNe yCKopeHnst Bubpaumun, HanpasneHHble BAOMb KOOPAUHATHBIX OCeN X, ¥ U Z COOTBETCTBEHHO.

3.8 BeKTop cunbl F: BekTop BO3MyLlaoWlen cUnel, cogepxalui WecTb COCTaBNARLWMX (TPU NMTMHEN-
Hble CUNbl U TPU MOMEHTAa CUMbl), HanpaBneHHbIX BAONb KOOPAMNHATHBLIX OCEN X, ¥ U Z COOTBETCTBEHHO.

3.9 nUHeuHble cocTaBnAawwme cunbl F;: llnHenHble cocTaBnawowmne BosmyLlatowen cunol (1= 1, 2, 3),
HanpaBneHHbIe BOAONb KOOpAUHATHBLIX OCeN X, ¥ U Z COOTBETCTBEHHO.

3.10 cocTtaBnawwue moMmeHTa cunel M(F;): CocTaBnatwoLne momeHTa BosMmyLlatoLLlen cunel (1 =4, 5,
0), HanpaBeHHble BAOJIb KOOPANHATHBLIX OCEN X, ¥ N Z COOTBETCTBEHHO.

3.11 BeKTOp cuUnbl, NPUNOXEeHHON K n-My BUbpousonaropy F": Bektop BosmyLlaoLen cunbl, npu-
NOXEHHOW K n-My BUBPOU3ONATOPY (MaTpuua — cTtonbel), coaepkalnin LecTb COCTaBNALWNX (TPU NUHEN-
Hble CUNbl U TP MOMEHTAa CUMbl), HanpaBneHHbIX BAOb KOOPAMNHATHBIX OCEN X, ¥ U Z COOTBETCTBEHHO.

3.12 cocTaBnsoLWMe CUnbl, TPUNOXEHHON K n-My BUbpousonaTopy F;": CoctasnsawLlne Bo3MyLLa-
owen cunel (i =1, 2, 3,4, 5, 6), NPUNOXKEHHOW K N-My BUOPOU3ONATOPY.
3.13 BeKTOp cKopocTu BUbpauum n-ro Bubpousonartopa q" : Bektop ckopocTtu Bubpaunm n-ro BUG-

pounsonsaTopa (MaTtpuua — ctonbdel), cogepKallui WecTb CoCTaBNsAroWNX (TpU NUHENUHBIE U TPU NMOBOPOT-
Hble), HanpaBNeHHbLIX BAOMb KOOPAUHATHLIX 0CEU X, V U Z.

3.14 cocTaBnfALWMe CKOpocT BUOpaummn B Touke q; : CoctaBnawowme (i=1, 2, 3, 4, 5, 6) CKOpoCTH
BNOpaLnM B MecTe KpernieHust n-ro Bubponsonartopa.

2
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3.15 cocTaBnsoLMe YCKOpeHUusa BUbpauum B Touke g; : CocTtasnsawwme (i= 1, 2, 3, 4, 5, 6) yckope-
HAA BUBpaLnM B MecTe KpenneHust n-ro BUbponsonaTopa.
3.16 cocTaBnslowMe CKOPOCTU BMOGpaUUU MalWwUHbl U byHaamMeHTa ;"1 c';f’q": CocTaBnstoLue

CKOPOCTU BMBpaLMM MaLLVHbI U PyHOaMeHTa B MecTe KpenneHus n-ro BubpousonaTopa.
3.17 cocTaBnsloWwne yCKOpeHUA BMGpauun MalmHbl U pyHaaMeHTaq; " 1 éjf"‘b: CocTaBnsatoLue

ycKkopeHusa BUbpaLum MalinHbl U doyHAaMeHTa B MecTe KpenneHus n-ro Bubpousonaropa.
3.18 cocTaBnfawLwWMe cunbl, NPUNOXEeHHON K N-My BUOPOU3ONATOPY CO CTOPOHbI MALLUUHbI Ff”='a¢':

CocTtaBnstoluime sosmyLarowen cunel (i =1, 2, 3, 4, 5, 6), NpUNOXKEHHON CO CTOPCHLI MaLLMHBI K N-My BUOPO-
N3ONATOPY.

3.19 cocTaBnsAwOLWUe cUnbl, NPUNOXEHHON K PYyHAAMEHTY Fi”’qb: CocTraBnswolme Bo3MyLLaoLen

cunel (=1, 2, 3, 4, 5, 6), NPUNOXEHHOW K pyHOAAMEHTY Yepes n-1n BUOPONIONATOP.

3.20 maTpuua MexaHU4ecKux conpoTtuBneHunn sBubpousonaropa [Z]: MaTtpuua 4aCcTOTHO-3aBUCK-
MbIX KOMMNEKCHbIX MEeXaHN4YeCKNX CONPOTUBNEHNIN BUDOPON3ONATOpPA.

3.21 MaTpuua BXOAHbIX U BbIXOAHbLIX Me€XaHU4YeCKUX conpoTUBNEHUU BUbpousonsatopa [Z ] u
[£,, . ]: MaTpuua BXoAHbIX U BbIXOAHbLIX YaCTOTHO-3aBUCUMbIX KOMMIIEKCHBIX MEXaHUYEeCKUX CONPOTUBNEHUN
BNOpOU30NATOpPA.

3.22 maTpuua nepeAaToyHbIX MeXaHU4eCckMx conpoTtusneHun subpousonsaropa [Z .| (I£,, ool
IZ., . o, |): MaTpuua nepeaaToyHbIX HacTOTHO-3aBUCUMbIX KOMMITEKCHBIX MEXaHN4eCKUX CONPOTUBIEHNN BUOPO-

nsonaTopa.

3.23 BxogHoe MexaHuyecKoe comnpoTuBrieHne Bubpounsonsartopa Z_, i “acTOTHO-3aBUCMMOE KOM-
MNNEeKCHOE OTHOLUEHWUE CUMbI, NPUMOXEHHOM KO BXOAY OTAENLHOro BUOpOU3oNATopa B /-M HanpasleHUn, K j-i
COCTaBNSAOLLEN CKOPOCTU BUOpaLMnN Ha BXoae BUOPOU3ONATOpA NPU YCIOBUKU, YTO OCTallbHble NATL COCTaB/SsA-
IOLLMX BUDpaLMn Ha BXoAe BUOPOU3ONATOPA U LLIECTb COCTaBNMSIIOLLMX BUOpaL MK Ha ero BbiIxode ONMOKNpOBaHHI,

T. €. paBHbl HYIIO.
3.24 BbIXOOHOE€ MeXaHuU4YecKoe conpoTuBrneHue BubpousonsaTopa Z : YacToTHO-3aBUCUMOE

BbIX ij" _
KOMMMEKCHOE OTHOLUEHWNE CUMbI, MPUNOXEHHOW K BbIXOAY OTAENLHOrO BUOPON3oNATOpa B /~-M HaNpaBfeHUNn, K
J-1 COCTaBNAOLLEN CKOPOCTU BUDpAaLIMN HA BbIXOAE BUOPOU3ONATOPA NPW YCNOBUN, YTO OCTalnbHbIE LLIECTb CO-
CTaBMALLNX BUBpaL K Ha BXode BUDPOU3ONATOPa U NATL COCTaBNALLUX BUDBpaLK Ha ero BbiXxoae B1oKUpo-

BdHbl, T. €. PABHbI HYJ1HO.

3.25 nepepatoyHoe MexaHU4YecKkoe conpoTuBreHue Bubpousonatopa Z (Z

nepen f]'; BX, BbIX fj;
Z, . oo ,}.): LacTOTHO-3aBUCMMOE KOMMMEKCHOE OTHOLWEHWUE CUMbI, MPUNOXKEHHON K BNOKMPOBAHHOMY BbIXOay
(BXo4y) oTAENbHOrO BUOPOU3ONATOPA B I-M HaNpaBneHuu, K j-u COCTaBNSIOLWEN CKOPOCTU BUOpaL M Ha BXoae
(BbIXO4e) BUDpOM3oNaTopa Npu yCnoBuK, YTO ocTalbHbIE NATL COCTABNSAOLWMX BUOpaL UK Ha BXoae (BbIXoAe)

BUOPON3IONATOPA PaBHbl HYTIO.

3.26 unsny4daemas konebarenbHaa MOLWHOCTL P: CkansipHoe nNponsBegeHne BeKTopa CUrbl U BEKTOpPA
CKOPOCTU BUOpaLnn.

3.27 cocTaBnawlwue nsnyvyaemon konebarenbHou MmouHocTU P CocTasnatwolwue konebdbaTenbHON
MOLLIHOCTW, U3Ny4Yaemble B BUAE /- COCTaBMAOLEN CKOPOCTU BUBpaLIvn.

3.28 konebaTenbHas MOLHOCTb, U3NyYaeMasa MallMHOMN B n-n BUbpousonartop P a®: CkanapHoe
NPOnU3BeaeHNE BEKTOPOB CUMbI, MPUNOXEHHOM CO CTOPOHBLI MaLLMHBLI K 1-MY BUDPOU3ONATOPY, U CKOPOCTU BND-
paLunn B MECTE KpenneHus n-roc Bubpounsonsatopa K MmallunHe.

3.29 konebaTtenbHasa MOLWHOCTb, U3NTy4YaemMasa MallMHou B pyHAaAMEHT vYepe3 n-u Bubpousondarop
P ®: CkansdpHoe npounsBeaeHne BeKTOPOB CUIbl, MPUITOXEHHON K dpyHOaMEeHTY Yepes n-i BUGponsonaTop, U
CKOPOCTUM BUOpaunn doyHaameHTa B MecTe KpenneHus n-ro Bubponsonatopa K pyHaamMeHTy.

3.30 B3auMHbIU cnekTp ReG(A, B) u ImG(A, B): [lenctButenbHasa n MHUMasi YaCTU B3AUMHOIO Crnek-
Tpa BMOpaLMOHHBLIX npoueccoB A(f) n B(1).

3.31 ypoBeHb KonebaTtenbHOU MOLLHOCTH L, Ab: [lecaTnyHbin norapugm OTHOLLEHUS 3Ha4YeHUS 13-

MepeHHoN konebaTenbHON MOLLHOCTU K 3Ha4YeHuo konebaTtensHon molHocT 10~12 BT, cooTBeTCTBYOLLIEMY
ee HyNneBOMY YPOBHIO.

P

L, =10lg . ab.
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4 MeToa namepeHun

4.1 OnpegeneHune usny4yaemon KonebarenbHOM MOLHOCTU KOCBEHHbIM MeTogoM. O6Lue
cBedeHUs

4.1.1 Ha pucyHke 1 npmBeaeHbl aHanutTnyeckas Mmoaesib MalwnHbl, yCTaHOBMEHHOW Ha BUOPOU3ONATO-
pbl, U CUCTEMA KoopauHaT, cBA3aHHAas ¢ MaLLlHOMN.

Ha pucyHke 2 npuseaeHbl cUCTeMa KoopauHaT Ha BXo4e U BbIXoAe BUOPOUN3ONATOpA, a TakKke 0b0o3Have-
HASA COCTaBMALMX CUMbI N CKOPOCTU BUBpaL .

1

Az,

0L

T — MawuHa; 2 — dpyHOamMeHT

XM

PUCYHOK 1 — AHanutnyeckas moaenib MallnHbl, YCTAHOBINEHHON Ha BUBPON30NATOPbI

F3P MAPFE%)
ag .ag,h .ap
z 43 ;9 (G5 )

F3P: M2P(F2P)

. . y
G50 w2 (G2%)

M5¢(F scp )
4%

___________ FE:MPED)

§%; 03 (6P
FEMPEP)

i%:wP@?)

1T — Bubpousonarop

PUCYHOK 2 — Cuctema KoopamHaT Ha BXOoAe M BbiXoae Bubpounsonsatopa n 0603Ha4YeHNsA COCTaBNAIWMX CUNMbI
N CKOPOCTH
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[1NoCcKOCTU CUCTEM KOOPANHAT MaLLUHBI U BUBPOUIONATOPOB Zy Xy U XZ; Zy Yy U ZY; XY VI XY ABNAIOTCA
napannenbHbIMU, COOTBETCTBEHHO. KoopauHaTHbIE OCU Z, U Z; X\, U X; ¥y, U ¥ Takke B3aumonapasiesbHbl.

4.1.2 KonebartenbHyto MOLWHOCTb, N3Ny4YaeMyto MallnMHOW B -1 BUOPOU30ONATOP (MM Yepes3 Hero B oyH-
OaMeHT), onpeaensarT Kak cpeaHee B DEeCKOHEYHOM MPOMEXYTKE BPEeMEHU CKanapHOro Npon3BeaeHnUs BeKTO-
POB CUMNbI, AEUCTBYIOLWEN HA N-U BUOPOU3ONATOP (MK Yepes BUDOpOoU3oNATop Ha PyHOaAMEHT), U CKOPOCTY
BUOpaLMn Ha BXode N-ro BMOponsondaTopa B MecTe coeuHeHUs ¢ MallMHON (M Ha BbIXode B MecTe Coeaun-
HEHWS N-ro BUBpousonsaTopa ¢ pyHAaMEHTOM);

v,
_— .
Pn= lim — |F"(t)q"(t)dt, 1
A;gjmth (t)a () (1)

rae At = £, — {, — WHTepBan BpemMeHu, B Te4eHne I{OTODOFO BbINONHAETCA ycpeaHeHue.

4.1.3 KonebartenbHast MOLWHOCTb, n3nyvyaemas B h-u BUOPOU3ONATOP (MNK Yepes Hero B pyHAaMeHT),
paBHa CyMMe MOLLHOCTEN, n3ny4YyaeMblX B BUOE LLIECTU COCTABNAOLWMX BUOpaL MM BXoAHOTo (MN BbIXOOHOMO)
cevyeHuns n-ro Bnbpounsonaropa:

Pn= lim _jF” t)dt :i im iij(t)qf(t)dt zipf”. (2)

At At

4.1.4 KonebartenbHyto MOLWHOCTb P, U3nyvyaemyto MallMHON BO BCe BUOPOU3ONATOPLI (MK Yepes BCe
BUOpOM3ONATOPLI B PYHOAAMEHT), onNpeaensatoT Kak CyMMY MOLLHOCTEW, 3nyvyaeMblX B OTAEeNbHLIE BUOPOU30-
NATOPLI (UNK Yepes oTaeNbHble BUDPOUIONATOPI):

P=3P", 3)

k to

im — |F"(t)q ii lim —IF t)at. (4)
1

_ ﬁt—)’ﬂ] At n=1 ;:1 ﬁt_}m ﬁt

P =

P

n="11

Tl‘b/m
— i

f t’l

4.1.5 CocTtaBnawouyto konedatenbHON MOLLHOCTH, N3Ny4YyaeMon MaLlInMHON Yepes Bce BUBPOM3ONATOP
B BMAe /-1 cocTaBnsowen sBubpaunmn, onpeaensatoT no gopmyne

— n
P=>P". S)
n=1
4.1.6 B uactoTHoOM obnacTtu konedartenbHas MOLWHOCTb, U3Ny4YaemMasi B N- BUOPOUIONSATOP P.”-' AP ye-
pe3 n-n BUbpon3onAaATop B pyHOAMEHT P” P paBHa OEWCTBUTENbHOMN YaCTU B3aMMHOMO CrMekTpa cTalMoHap-
HBIX CMyYalHbIX MPOLECCOB CWn Ff”’a‘i’, F™® un ckopocten g™, q%. B cnydae WMCnonb3oBaHUs npu

NPOBEAEHNN N3MEPEHNN KonebaTeNnbHoOM MOLLHOCTU MHOTOKaHanbHOro aHanusaropa, padboTatoLlerc no anro-
pUTMYy OLICTpOro npeodbpasoBaHns ®ypbe (BINP) cTaunoHapHLIX cnydanHbIX NPOLECCOoB, KonebaTenbHbIe

MOLLHOCTW Pf”’aqb(m, Aw), Pf”"i’(m, Am), U3nydaemMble 4yepes n-in BUbpomnsonaTop B noroce 4actoT Am C LEeHT-

panbHOW YacToTOWU o, onpeaenstoT no dpopmynam:

PP (w, Aw) = ReG (F" P (o, Aw), ¢ (o, A));

f

P"®(w, Aw) = ReG (F" P (o, Aw), 4% (0, Aw)), (6)

f

rae q;" (o, Ao) nq f"i’ (o, A®) — KOMMMNEKCHO-CONPS)KEHHbIE CeKTparbHble XapakTepUcTUKU CKopocTen BNO-

paun malmnHbel 1 pyHaamMeHTa B MECTE KpenneHus n-ro BUubponsonsaTopa.
4.1.7 COOTHOLUEHUSI MEXAOY CUNMAaMU, AEUCTBYIOLLIMMU HA BUDPOUIONATOP qub M Ha pyHOAMEHT Ffb, CKO-

pOCTAMMU BUOpaLMA MaLLMHbI Q' U pyHOaMeHTa c';fb ONUcCbIBaOTCA CreayoWwuMm ypaBHEHUAMMA:



[OCT P 8.653—2009

CKOPOCTSIX BUOpaL M MaLllnHBl NpKY NONoce YaCTOTHOMO aHanmsa A, B KOTOPOW Mexar
BUOPOU3ONATOPOB BO3SMOXHO paccMaTpuBaTh Kak
nNobpOTHOCTL aHanusupyoLwero duneTpa Q A0MKFE

Fad = [Z, 14"+ [Z000,] 6%,
F® = _[Zrlepe,u,] qM _ [ZBI::I)(] qd)'

Mcrnonb3oBaHWe 3TUX COOTHOLLIEHUA MO3BOMAET peanm3oBaTb KOCBEHHbIN MeTod U3MepeHunst Koreba-
TeNbHOW MOLLHOCTU, N3NTy4aeMoun B BUOPOU3ONATOPLI U Yepes3 BUOPOM3ONATopbl B OYHOAMEHT.

4.1.8 lNpu peanusaunm KOCBEHHOIrO MeToda onpeaeneHns konedartensHoOU MOLWHOCTH, U3NyYaeMon Ma-
LLUMHOW, cneayeT UCMOoNb30BaTh MHPOPMaLUIO O CNeKTpax MeXaHU4YeCKUX CONMPOTUBNEHNIN BUOPOUIONATOPOB U

KOMMEKCHbIe BeNnYnHbL. [Ang Bbl

(7)

n4ecKme CornpoTUBNEHNS
TONTHEHUSA 3TOrO YCIOBUS

a bbITb BonbLUe 4OOPOTHOCTU PEe30HAHCOB KoNnebaTenbHON

CUCTEMbI «MalLUMHA — cUCTEMA BUOPOU3ONALUUN — PYHOAMEHT». OTO YCIOBUE BLINOHAETCH NMPU NCNOSb30-
BaHW UHPOPMaLMN O CnekTpax MexXaHU4eCKUX CONpOoTUBNEHUN BUOPOU3IONATOPOB U CKOPOCTAX BUDpaLIMA
MaLLWHLI NPY Nonocax YacToTHoro aHanusa 1/9-, 1/12- unn 1/24-oktashl.

4.1.9 KonebaTtenbHble MOLWHOCTK, N3Iy4aemMble MaLlLlMHON B BUOPON3ONATOPHLI U B hyHAaMeHT, onpeae-
NIAOT KOCBEHHBIM MeTOJO0M Mo pe3ynbTaTaMm U3MepeHnsa CKopocTu BUbpaLnn no dopmMmynam:

-

(8)

6. Z" (0, Aw) G(G ™" (0, A®). G ™™ (o, Aw)) + 1
P (w, Aw) =Re 1 > any( 154, .(nqb -9 -E?m )
j=1| T nepenj (0, A0) G(q ;7 (0, Aw),q ;7" (o, AOJ))_J
rB_Z” (o, A0) G (0, Aw),q " (0, A +
P (o, A0) = -Re { Y “epjﬂ”( ) (q_).ndf )q.’mf )
f=1_ _l_ZBbI)(U'((D! A(D)G(qjl ((D: A(D)? q!’: ((D: A(’O))

o

3 (9)

v

4.1.10 KonebartenbHble MOLWHOCTU, U3NTy4aeMble MalLUMHOWN B BUOPOMN3ONATOPLI M B yHOAMEHT, onpe-

OenawT KOCBEHHBIM MeToA0M Mo pe3yfibTataM N3MepeHust yckopeHns Bubpavum no doopmynam:

-

o.[ 27 (0,A0) G(G™" (0, A0).G ™ (0, A0) + |

an,aCb(m,Am)— 12 Re<z any( ) (qj --(nqb )qI ..E]M* ) £ (10)
o j=1_+ZnepeM(a),Aa))G(qj’ (0,Aw),q;” (G):AG)))_J
&[22 i (0,A0) GG (0, Aw). G (0, Aw)) + |

an,qb(m, A®) = 12 Re Z nepiﬂu( ) (q.{n d-E ) q.{n qu ) (1)
© f=1_ + Bleﬁ(ﬂ)’A&))G(qj: (ﬂ):A&))ﬂq!’I (G),A(D)) 1

4.1.11 B cny4ae ecnu onepatop BnageeT nHpopmMaLuen Tonbko 0b aneMmeHTax MmaTpuLbl MexaHu4ec-
KUX COMPOTUBMIEHNN BUOPOUIONATOPOB «CUMa — NMHEWHble COCTaBNsAoLWmMe BUOpaLny», HacTosWwas MeToam-
Ka ycTaHaBMMBaeT METOd U3MEPEHNS TPEX COCTABNSLLNX KonebaTebHbIX MOLHOCTEN, N3NyYaeMbiX B BUOE
TpexX NMUHEWHLIX cCOocTaBnsawWKMX BUbOpaunn. B atom cnydae uHaekcol /, j B dopmynax (1)—(11) umetoT
3HavYeHnd Tonbko 1, 2, 3.

[TpumedyaHune—ObWas maTpmua MEXaHUYECKUX CONPOTUBNEHNN BUBpomn3onaTopoB 12 x 12 npuBeaeHa Ha
pucyHke A.1 (npunoxeHue A). Ha pucyHke A.2 (npunoxeHune A) npuBegeHa matpuua MexaHn4eCcKknx ConpoTUBIEHUN 6 X B,
BKITIOYaoLWAas B cebsa MexaHnyeckne ConpoTUBIEHUS MEXAY NTMHENHBIMWU CUINTAMU N NTMHENHBIMW CKOPOCTAMU BUDpauum.

Ha pucyHke b.1 (npunoxenne b) npueeaeHa 0606LWEHHAsa cXema OCECUMMETPUYHBIX BUDPOU3ONATOPOB. ITOT TUN
BUOPON3ONATOPOB Hanbonee pacnpocTpaHeH Ha npakTuke. Ha pucyHke b.2 (npunoxenne b) npuBegeHa maTpuua MexaHu-
YECKUX COMPOTUBNEHUN 6 X 6, BKNOYawWwas B cebsa mexaHmnvyeckne ConpoTUBIEHNS MEXOY NMHENHBIMU CUNAMKN U JTMHEN-
HbIMW CKOPOCTSIMU BUBpaLUUM OQUHOYHOIO OCECUMMETPUYHOIO BUBpoOM3onsaTopa.

4.1.12 [Ons ocecMMMeTpUYHBIX BUOPOU3ONATOPOB 1 BUBPOU3ONATOPOB, CUMMETPUYHBIX OTHOCUTENBHO
MNIOCKOCTEN ZX N ZY, KonebaTenbHYo MOLWHOCTbL, A3NTy4YaeMyto MallMHOW B N-U BUOPOU3ONATOP N Yepes Hero B
pyHOaMEHT B BUAE NUHEUHLIX COCTaBNALWKMX BUbpauun (i = 1, 2, 3), onpeaensitot no popmynam:

P (w, Aw) =Re [Z i (o, Ao)((q

Pf”’qb(a), Aow) = -Re[Z e,

i

(0,A0) GG (0, A0} q " ? (0, Aw)) + Z

n, M

f, 3

(0): Aﬂ)))z T Zlfl]epe,ﬂ, It

n,

f

(0, Aw) G(q"" (o, A

n
BX ff

(0, Ao)(G [0, Aw))?].

)" (o, A0))];  (12)

(13)
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B cnyyae namepeHmnsa yckopeHust Bubpaunm konebartenbHyo MOLLHOCTb onpeaensaoT no dopmMmynam:

P #® (@, Av) = —5 Re [Z (0 0, Ao) (2 (0, A0)) + Zheper (0, A0) GG P (0, A0) G (0, Aw));  (14)

0)

P % (o, Av) = Re [Z hepen, il (0, A0) G(G " (0, A0} G (0, A0)) + Zgy (0, Ao)G b (o, Aw))T]. (19)

(I)

[TpunmedyaHune—BxogHoe conpoTuBneHne BUOPON3ONATOPOB, Kak NpaBuno, bonblle NnepegaTovHoOro conpo-
TUBIMEHUSA UNKW PABHO €MY, 3a UCKITIOYEHMEM METanNNMUYeCcKux NPy>XMHHbIX BUOpON3onaTopoB 6be3 cpeacTB AeMnpupoBaHUS
Ha pe30HaHCHbIX YacToTax.

4.1.13 B cnyyae ecnu ymeHblUeHWUe BUOpaLMK NpU ee pacnpoCcTpaHeHUN OT MallHbI Yepes n-U BUOpo-
N30NATOP K dyHOAaMeHTyY 3Ha4vuTensHo (Hanpumep, donee 10 ab), konebaTenbHYO MOLLHOCTL Pf”’a‘i’(m, A®)

onpegenstoT No gopmynam:

P (0, Aw) =Re [Z5 (o, Ao)(G (@, A0))’] (16)

1
P % (o, Aw) = —; Re [Zg, i (o, A0)(G

)

m (0, A0))] (17)

4.1.14 Tlpn HanNM4MK pe3ynbTaToB U3MEepPeHUN konebaTtenbHON MOLLHOCTU, U3NyYyaeMon MallUMHOW Ye-
pe3 orpaHn4eHHoe YMCro BUBPOU3ONATOPOB /, konebatenbHyo MOLHOCTL P, (w, Aw), U3ny4yaemyto Yepes Bce

BUOPOU3ONATOPLI, ONpeaenatoT No AaHHbIM U3MEPEeHNIn Yepes orpaHn4eHHoe Yncno BnbpounsonaTopos /[ no
dopmyne

Pi (o, Aw )= %ipfn(ﬁ): Aw). (18)
n="1

4.1.15 Cnektp KonebaTenbHOU MOLIHOCTU, U3NYyYaeMOon MallMHOW B NPUCOeNHEHHbIE KOHCTPYKLIUN,
MNPy y3KOM Nnonoce Aw4acToTHOro aHannsa U3MepsitoT B crneayowem nopsigke:

- MoovYepegHO N3MEPAIT AENCTBUTENBHYIO U MHUMYIO YacTWM B3aUMMHOMO CneKTpa COCTaBMAOLMX CKO-
POCTU (UNN YyCKOPEHUS) BUOpaL M Ha BXoAde U BbIXoAe BUOPOUIONSTOPOB;

- OnNpeaensT CYMMbl CNEKTPOB KonebaTenbHbIX MOLLHOCTEN, N3MyYaeMbIX B BUAE KaXKA0W U3 TpeX Nn-
HEeMHbIX U TPEX NOBOPOTHLIX COCTaBNSALWMX BUOpaL K Yepes Bce BUDPOU3ONATOPI, CBSI3bIBAOLLME MALLUUHY C
npucoeguHEHHbIMN KOHCTPYKLMAMMU;

- OMpeaensaoT CNeKkTp NoMHoM KonebaTenbHOM MOLLIHOCT U, U31Ty4aeMo MalunMHOM Yepes Bce BUOpounso-
NATOPLI B BUAE TPEeX NMUHENHBIX N TPeX NOBOPOTHLIX COCTaBMNAIOLLUX BUOpaLmn.

4.2 OnpeaeneHue KkonebarenbHOU MOLWHOCTU, U3nTfyyaemMou B 1/3-0KTaBHOMU NoONOCe YacToT

4.2.1 KonebaTenbHyo MOLWHOCTL, N3Ny4YaeMyto B NMNonoce 4acToT (Hanpumep, B 1/3-0KTaBHOW), onpeae-
NAKT NO popmyne

N
P(113) = 3 P,(Aw (19)

a=1

rAae N —uucno cnekTpanbHbIX 3HAa4YeHUA MOLLUHOCTU P _(Aw), NUSMEPEHHOU B Y3KOU noroce 4acTtoT (Aw), B
1/3-0KTaBHOM NoNoce 4acToT.

4.2.2 Tlpn Hanu4um B 1/3-0KTaBHOM NONOCE YacTOT Y3KOMOMIOCHLIX COCTaBNSAOLLMNX, UMEIOLLIUX MONOXKMN-
TenbHble 3HAYEHUS, U COCTaBNACLLNX, UMELLNX OTpULaTeNbHbIe 3HaYeHUs, onpeaendoT oTAeIbHO NONOXU-

TenbHoe Pf”éqb(1/3) N oTpuuaTenbHoe Pf”;qb(1/3) 3HayeHns1 KonebaTenbHOM MOLLHOCTU, WU3Ny4Yyaemou B

pyHAaMeHT B 1/3-0KTaBHOW Nonoce 4acToT, No opMynam:

P"P(1/3) = ZPW Aw), (20)

;(J})a

rae N — 4ncno NONOXKUTENbHBLIX CNeKTpalibHbIX COCTaBNAOLLMX MOLLHOCTA PI”@QZ(A@) N3MEepPAEeMON B Y3KOU

nosioce 4acToT (Aw), B 1/3-0KTaBHOWU NOMOCE YacToT;
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n, o _ A n, o (21)
Hr“m‘Zﬁﬁmm
a=1
rae N YNCIO oTpuLUaTeNbHbIX CeKTpanbHbIX COCTaBNSAOLWMX MOLLHOCTI Pi”;qz(Aa)), N3MEPAEMON B Y3KOWU

nonoce 4yactoT (Aw), B 1/3-OKTaBHOW NONOCE 4acToT.

5 XapakTepuCcTuKa TOYHOCTU U3MEepPEeHUMU

[Mpeaenbl OTHOCUTENbHOW AOBEPUTENBHOW NOrPELLHOCTN N3MEpPEHUIA KonebaTenbHOW MOLLIHOCTU, N3Y-

YyaeMon MaLlnHON B BUDPOUN3ONATOPLI UM B PyHOAAMEHT Yepes BUOPOU3ONATOPLI B BUAE /- COCTABNSOLLEN
BUOpaLumn, coctaBnsaoT 25 % npu goBeputensHon BeposaTHocTn P = 0,95.

6 CpeacrtBa namepeHnu n gpyrme TexHn4yeckKkue cpencrtaa

6.1 [Npun BEINONHEHUUN N3MEPEHNN NPUMEHAIOT cpeacTBa U3MepeHUn U gpyrie TexHmdeckne cpeacTtaa,
npuBegeHHble B Tabnuue 1.

Tabnwuya 1—TllpumeHsembie cpegcTtsa 3aMepeHnn n TEXHNYECKUE cpeacTBa

HanmeHoBaHUe cpeacTea

M3MEPEHUN N OPYTroro MeTponorudeckue xapakrepuctmkm cpeacTea U3amMmepeHun
TEXHUYECKOro cpeacrea

1 Datunk Bubpaumm Nunanason yactot nameperHmnn smdpaumm ot 2 'y gao 10 Kl u;

aMNIUTYAHBIN AManasoH onpeaensieTcs npeaenbHbIMU 3HAYEHUSMU U3MEPSE-
MbIX BUOpaLUUW;

npeagensl 4oNyckaeMmon OTHOCUTENBHOW norpewHoctn £ 7 %

Z2 AHanunaaTtop crnekrpa [nana3oH nameHeHns 3Ha4YeHN aHanuanpyembiX curHanoB ot —5 B go +5 B;

ananasoH nameHeHus YactoT aHanuampyemblx curHanos ot 0 'y ao 20 kI u;
casur pas mexay kaHanamm He bonee 0,1°;

npegensl 4onyckaeMmon OTHOCUTENBbHOM norpewHoctn £ 1 %

3 Yeunutenb 3apsga YacTtoTHbIn anana3oH o1 0,3 ao 100 Kl u;
KO3 punumneHT yeuneHms ot —20 go +60 gb;
npeagensl 4oNyckaeMmon OTHOCUTENBHOW norpewHoctn £ 1 %

6.2 MeTponormndyeckune XxapakrepucTukU cpeacTB usmepeHu (BKovada U gpasodacToTHLIE) onpedenaroT
B UCCNeagyeMbIX AnanasoHax 4acToT M aMnnnTyag A0 UX YCTAHOBKM Ha MeCcTO 3KcnnyaTauun.

7 TpeboBaHuA 6e30MacCHOCTMH

7.1 lpun npoBeaeHnn namepeHnin Heodbxoaumo cobnwgaTtb TpebosaHua NTOCT 12.2.007.0.
7.2 lNpn noaroToBKe N NpoBeaeHnn nsmepeHnn Heodbxoammo cobnogate TpedoBaHus [2] v [3].

7.3 CpeactBa U3MepeHnin n TeXHNYeckne CpeacTBa, a Takke BeriomoratenbHoe o6opyaoBaHne A0MKHbI
AMEeTb 3alUMTHOE 3a3emMneHune. He gonyckaeTca UCNONb3oBaTh B KAYECTBE 3a3eMneHns Kopnyc (KopobKy) cu-
NTIOBBIX 3TEKTPUYECKUX U OCBETUTENbHBIX WATOB 1N apMaTypy LeHTpanbHOro oTOMNIEHNS.

7.1.4 YCTaHOBKY CpedCTB U3MepeHU NPOBOAAT NPU BbIKITIOYEHHOM HanpsXXeHU NUTaHnA.

8 TpeboBaHMA K KBanucgpukaumm onepaTtopos

K BbINONHEHUIO n3MepeHnin konebaTtenbHON MOLWHOCTW, U3Ty4aeMon MallnHamm B pyHOaMeHT, AoMnyc-
KaroT ML

- IMERLWAMX BblCLLUEE TEXHNHECKOE U CpeHee TEXHNHECKOE 06pa3OBaHme;

- U3YYMBLUUX HACTOALLYIO METOAUKY U3MepeHU, pyKOBOACTBA MO 3KCnnyaTauum npuMmeHseMblX cpeacTB
N3MEPEHUN N TEXHNYECKUX CPeaCTB;

- 3HawLWmMx npasuna obpaboTkn pe3ynbTaToB UCTbITAHWUN;

- UMEeoLMX ONbIT NMpoBeaAeHns1 BUDPOaKyCTUIECKUX NCNBITaHUA U paboTbl CO cpeacTBaMU N3MepeHUin
napameTpoB BMBpaL M He MeHee 0gHOro roaa.

8



[OCT P 8.653—2009

9 YcnoBus nuamepeHun

9.1 lpwn BLINONHEHNN N3MEPEHNN KoNebaTeNnbHOWU MOLLHOCTH, M3Ny4YaeMon MallMHaMmn B pyHOAMEHT,
cobnogatoT cnegyoLume yenoBus:

TeMrnepaTtypa okpyxawweroposgyxa . . . . . .. .. ... o115°C o 30 °C;
OTHOCUTENBbHAA BIIAXHOCTb. . . . . . . v v v v v vv v v v . .0T45% 00 75 %:;
aTMocepHoe gaBneHne. . . . . . . . . . . . . ... ... .07T84 oo 106 klla.

9.2 lpu nsmeHeHUn ycnosBum namepeHunn, ykasaHHbelx B 9.1, cneagyet yunuTbiBaTbh AONONHUTENLHBLIE MO-
[PELUHOCTU OT BNUAIOLLMX (hakTopOoB, onpeaenieHHble No NacnopTHbIM AaHHBIM Ha CpedCTBO U3MEPEeHNN 1UNnn
TeXHU4eckoe cpeacTBo.

10 NMoaroToBKa K BbINONMHEHNIO U3MEPEHUN

10.1 O6wumne TpeboBaHUA K MeCTaM YCTAaHOBKU U BbIOOPY cpeacTB USMepeHUun

10.1.1 MecTa yCcTaHOBKU CPpeaCTB U3IMEPEHUN AOIMKHbI ObITb OYMLLEHBI OT 3arpsisHEHUN, PXKaBYMHBbI U
OPYrux MellaroLwmnx pakTopos.

10.1.2 TlpumeHAeMble cpeacTBa U3MepeHUn Nno amnanMTyaHoOMy M 4acTOTHOMY AManasoHaM AOJTKHBI CO-
OTBETCTBOBaATb pellaeMon N3MEPUTENBHOU 3aaa4e.

10.1.3 CyMmmapHasa Mmacca ycTaHaBnMBaeMbIX AaTYMKOB BMOpaLMK aomkHa ObITb HE MeHee 4YeM B Je-
CATb pa3 MeHbLUe MaccChl UCNLITYEMON MaLUMHBI, n3nydatollen konedbatenbHyo MOLWHOCTb B BUDPOUIONSALINIC
M oyHOaMeHT.

10.2 BbiGop Yncna KOHTPONUpPyeMbIX BUOPOU3ONATOPOB

10.2.1 [nga nony4eHus TOYHbIX pes3ynbTaToB onpeaeneHnsa cymmapHon konebaTtebHOM MOLLHOCTU 13-
MEPSAIOT KonebaTterbHy MOLWHOCTb, U3Ny4YaemMyo Yepes BCce BUDPOUIONATOPHLI, CBA3bIBAOLLIME MALUUHY C
dbyHaameHTOM. ECnn 8T0 HEBO3MOXKHO, OTpaHUYEHHOE YUCIO BUDPOU3ONATOPOB ANA KOHTPOMA NOTOKAa Kose-
OaTenbHON MOLLHOCTU BEIODUPAalOT B Crieayrolem nopsigke.

10.2.2 NamepsitoT BO BpemMst padboTbl MalLUUHLI 3HA4YEHWe COCTaBNSALWMX BUOpaLn BOONb OCEN X, ¥ U
Z—Q fsd)cb (i=1, 2, 3) B MecTax KpenneHus MallnHbl KO BCEM K BUDPOU3ONATOPaM UM YPOBHU 3TUX COCTaB/ISI-

X Bnbpauuun L, ., Ab. INpun Hanuymm ncxoaHou MHopmaLlnm B eanHnLax abcontoTHeIX BeNUYnMH onpeaens-
10T YPOBHU cpeaHeKkBagpaTtu4HoOU BMOpaL 1 No BCEM TOUYKaM U3MepeHuin no popmyne

K
n=1

Ly; = 20'9\ LA (22)
| e

a npu Hanu4nm NCXoaHon MHopMaLnn B eguHULLAX OTHOCUTENbHBLIX BeNUYUH (Ob) — no popmyne

- (& im0
L,;=10lg| > 10" | -10lIgk, (23)
\.Nn=1 /

rae g ,— 3HaveHue YCKOpPEeHUsl, COOTBETCTBYIOLLEE HYITIEBOMY YPOBHIO YCKOpPEeHUs BUbpauun.

10.2.3 BbibupatoT BUOPOM30NATOPBI, Yepes KoTopble npeanonaraeTca OCyLLEeCTBATb U3MepeHue Kone-
OaTenbHOM MOLLHOCTU. B 3T0 YMcno crneayeT BKNOYUTL YrNoBbIE BUOPOU3ONATOPLI U NPOU3BOSIbHbIE BUOPO-
N30NATOPLI C KAXKAOW U3 NPOTAKEHHbIX CTOPOH MaLLUHbI, PacnofoXKeHHbIe Ha paccToAHUM He Bonee 1 M apyr

OT Agpyra.
10.2.4 OnpenensaoT YPOBHU L“, nb, cpeaHekBagpaTuU4HOW BUBpaLmM No BbibpaHHbIM [ TOUKaM n3mepe-

HUA (MPU HANUMYUKU UCXoOHOU MHOPMaLUK B eanHULLaX aDCOMIOTHLIX BENUYKMH) No dhopMyne

/
Z(q faqxp)
n="1

iy =20|g\ ! (24)
| qd

Mnn no popmyne (Npyv HaNM4YMUM UCXoaAHOU UHpopPpMaLMnN B egUHULLAX OTHOCUTENbHBLIX BENMUYUH, Ab)
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Fat

[ I I10\
L, ; =10ig| > 10" | -10Ig/. (25)
\n=1 /

ABConoTHasa pasHOCTb MeXay YPOBHAMU cpedHeKkBaapaTu4Homn Bnbpauumn ans kK n [ BUbponsonsiTopos
AnomKkHa obliTh He Bonee 3 ab

Ly —EL,. <3 npb. (26)

Ecnn HepaBeHCTBO He cobntogaeTcsl, TO YUCNO BblOpaHHbLIX BUDPOUIONATOPOB creayeT yBeNnynTh.
10.3 PacnonoxeHue AaT4ynkoB CKOPOCTU (YCKOpeHuUs)

10.3.1 KpenneHue gatymkos BUOpaL M (4aTYNKOB CKOPOCTU UMN YCKOPEHUA) NPOBOASAT B COOTBETCTBUM
c pekomeHgaunamum Fr'OCT UCO 5348.

10.3.2 [ns onpegeneHuns WeCcT COCTaBNALWNX konedbaTtenbHOU MOLWHOCTA, N3lyd4aeMon MaLlMHON B
BMOPOU3ONATOPLI U pyHAAMEHT, Ha MaLlUMHY U (byHOAMEHT yCTaHaBMBaOT 4aTYMKKA BUDOpaLUK, Kak NoKasaHo
Ha pUCcyHKax 3 n 4.

10.3.3 Ecnu onepatop Bnageet nHopmaumen Tonbko 0b orpaHM4YeHHOM YUChe MexXaHN4YeCcKUX Conpo-
TUBNEHUN BUOpon3onaTopa 13 oblen MmaTpulbl, TO NPU USMEPEHNN U3NyHaeMoun konedbatenlbHOW MOLLHOCTI
no oopmynam (8), (9) n (12), (13) uyncno YneHoB B opmMynax 1 nusMmepsieMbIX COCTaBMSAOLWLMX KonebaTeNnbHOW
MOLLUHOCTM OrpaHu4MBaloT YUCIIOM U3BECTHbIX KO3PUUMEHTOB MaTpULbl MeXaHUYeCKUX CONpPOTUBIEHUM
BMOpounsonsTopa.

- MawwuHa
4AM
3M 6'M
5'M Is m 5Mm
N
X
4'm 2M M
y M
PyHaaMeHT
Z
4
3¢ 6'p
5S¢ S
1 X
y 6
14'¢

PucyHok 3 — Cxema pacnonoXxeHmnsa 4atinmkoB Bubpaumm Ha mawmnHe n pyHgameHTe B MeCcTax KpenneHus
BUOPONIONATOPOB K MawnHe N yHAAMEHTY C UCNONMb30BaHMEM DONTOBbLIX COEANHEHUI

10
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10.3.4 B cny4yae ecnu BUOPOU3ONATOP UMeeT oaHO DONTOBOE coeANHEHNE ¢ MaLLMHOWU 1 0aHO DONTO-
BOE coeunHeHne ¢ pyHOAaMEHTOM, M3MepeHNe NUHENHBIX COCTABMAIOLWNX CKOPOCTU (MNN YCKOPEHUST) BUDpa-
LU MallUHbl 1 pyHOaMeHTa BbLINOMHAKT MNPU pacnofiokeHnn OAaT4ynukoB BUOpaLUnKM Ha ronoBke bonrta no
cxeme, NpuBegeHHON Ha pUcyHKe 3 (cM. 1M, 2m, 3M, 1¢p, 2¢0, 3¢b Ha pUCYHKe 3).

[TOBOPOTHBLIE COCTaBASAOLNE CKOPOCT BUDPALIMA N3MEPSIIOT € NOMOLLIO AaTYnKoB 4Mm, 4'M, SMm, 5'M, 6M,
o'mMm, 4, 4'cp, b, P, 6, 6'ghp, cxema pacnonoXeHUs1 KOTOPbIX NpUBeaeHa Ha pUCyHKe 3.

[loBOpPOTHbIE COCTaBNAKLLNE YCKOPEHUA BUbpaLun onpeaensaoT no dopMynam:

Gy =@m—4am) 1, . G¥=(5M—-5M) ,;G& = (6M— M)l

.. .. .. (27)
47 = (@p—4h) Iy 4;GF = (5D~ 5PD)5 4 4T = (6D~ ED) 4,

YyBCTBUTENBbHOCTL Napbl 4aTYNKOB BMOpaLIMM K MOBOPOTHLIM KonebaHuam

Mi=4 56 f=1,2,3zn (28)

rae k-4 , » — YYBCTBUTENBHOCTb OAHOIO U3 AaTYUKOB BUBPALMM; [ — pacCTOsHNE MexXay COOTBETCTBYOLLU-
MW JaTYUKaMM.

[Tpumeyanwune—Illpn HannYMm NHpopMaUnmM TONBKO O MATPULLE MEXAHUYECKUX CONPOTUBMEHNIN BUDPONIOIISI-
TOpa 6 X6 NO OTHOWEHUIO K IMHEWHBIM CUIMamM NOBOPOTHbLIE COCTABNAKLWME BUOpaLMM MALLMHbI HE N3MEPSILOT.

10.3.5 B cny4ae nprUmMeHeHus1 NPOoTSHKEHHOro BUOPON30NATOpa, MMEHOLLIErO HECKOIbKO BONTOBLIX coeanHe-
HU ¢ MaLlLUHOM 1 byHOaMeHTOM, JaT4YnK1 BUOpaLUmn yCTaHaBNMBAOT Ha flane MalluHbl U noske doyHaamMmeHTa Unm
Ha donaHLuax coeanHeHns BUOpousonaTopa ¢ MallnHon U doyHAaMEHTOM Mo cXeMe, NpeacTaBneHHON Ha pUCyHKe 4.

B cny4yae ecnn BMOpoM3onAToOp MMeeT NMPOoTSKEHHblIe pasMepbl BAOMb OCU MalUWHbI, AaTYNKN BUOpa-
LK 2 1 5 ycTaHaBNMBAKOT Ha KpanHUe BoNToBbIe coeaMHEeHUsI BUBPOoM3oNaTopa.

> MalumHa
aM: 3'M "0 6'pr
5M SM
2M >
l |
4’'m: 3M 4M ZM
y 1M, GM
POyHOaMeHT
b4
4¢p; 3’
P 3@ 1, 6'gh
o'¢p 5¢p
2¢0 >
4'eh; 3¢p 2'¢h
y 1¢; 6¢p

PucyHok 4 — Cxema pacnonoXeHns 4aTynMkoB BUDpaumm npn yCTaHOBKE MaLLUUHbI HA NPOTSXKEHHbBIM BUDPOU30ONATOP

11
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10.3.5.1 JlnHelHbIe coCTaBNAKOLWNE CKOPOCTU BUBpaL MK MOTYT BbITb U3MEPEHLI ABYMSI cnocobamu.
[TepBbIA cNOCOb — ¢ MCNOMNb30BaHNEM ABYX AaT4YMKOB BUOpaumn ans onpegeneHnst Kaxxaon NMHENHOW
cocTaBngaowen subpaunn no popmynam:

. 1 1 , 1
C=—(IM+ M), g5 = —(2M+ 2M); g5 = — (3m + Im);
oF 2( ); 95 2( ); 43 2( ) (29)
. 1 . 1 . 1
G = (1 + 1) G? = (2 + 2¢p); GgP = o B+ 30).

BTopoun cnocob — ¢ NCnonb3oBaHUEM OAHOIo TPEXKOMMNOHEHTHOro Aardynka Brubpaunn. TpexkoMnoHeH-
THBIN AaTUYMK BUOpALIMM MOHTUPYIOT Ha roNoBKe OONTa B LIEHTPE NPOTAXEHHOTO BUOPOU3ONATOPA MO CXEME,
npUBeAeHHOU Ha pPUCYHKe 3 (CM. pacnonoXeHune aatyumnkoB 1M, 2M, 3Mm, 1¢b, 2¢, 3h).

10.3.5.2 [1OBOPOTHbIE COCTaBNAOLLNE YCKOPEHUSI BUOpaLM MalluMHBLl U byHOaMeHTa onpeaenstoT no
popmyne (27).

10.4 lNpepenbHaa BepXHAA YacToTa USMepeHUN

10.4.1 TMpeaenbHy BEPXHIOK YacTOTY NPU U3MEPEHNN NUHENHBIX COCTaBNALLNX BUOpaLmMm ¢ NCNosb-
30BaHMeM JaT4ynKoB BMOpaL MW, YCTAHOBMEHHbLIX Ha ronoBKM BONTOB, KOTOpasa AO/MKHA ObiTb 3HAYMTENBHO
MeHbLLe pe3oHaHCHOW YacToTbl pabodyen yactn bonTa, 'u, onpegensatoT no doopmyne

fo=39 (30)

i

rae h, — TonwmMHa nanbl MalluHbl, M.
10.4.2 TpenenbHyO BEPXHIOK YacToTy NPU U3MEPEHUN NMMHENHBIX N NOBOPOTHBLIX COCTaBNSAOLLNX BUOD-
paLnKn C NCNOMNb30BaHMEM ABYX 4aTYMKOB BUOpaLMU, pacnofoXKeHHbIX Ha pacCcTosHUA [ (Ha MaLLMHe ) U Zfb (Ha

cbyHaameHTe), U, onpeaenstoT no dopmMyne

_10%h,

1617 S

f

max

]

rae [, — HanGonbluee us [['n ¥, m.

10.5 MoarotToBka U3MepUTENbHOIoO TpakTa ANA BbINONITHEHUA U3MepPEeHUN B3aUMHbBLIX CIIEeKTPOB
BUOpaumn

10.5.1 Tunoas cxema TPaKTa Anda NSMmepeHNA B3aUMMHbIX CNEKTPOB BI/I6paLI,I/II/I npmBeaeHa Ha PUCYHKE D.
B [ByxKaHanbHbIN B
_ aHanuaarop —

T — OaTt4vuK yCKOPEeHUsA, 2 — npeasaputeNibHbin YCUNUTENb (YCUNUTENb 3apsaaa); 3 — cymMmmaTop

-1
I —

PucyHok 5 — Cxema TMNMM4YHOro N3MepUTENbHOIO TpakTa Ansi onpegeneHus B3aaMMHOro Cnekrpa CoCTaBnsAoWmMX
BUOpaUUM MallnHbl M PyHAaAMEHTA € MOMOLLbLIO 4aTYMKOB YCKOpeHUsi BUbpauum

12
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10.5.2 Tlonocy cnekTpanbHOro aHanmaa BblbUparoT B COOTBETCTBUN € 4.1.8.

10.5.3 lMepen BbINONHEHMEM U3MEPEHU N3NyYaeMon konebaTtenbHON MOLHOCTN NPOBOAAT KOHTPOIb
MOEHTUYHOCTU ha30BbIX XapaKTepUCTUK KaHarnoB TpakTa N3MepeHnsa cKopocTu Bubpauum Ao U nocne Bubpo-
nsonaTopa. Mony4eHHble AaHHbIE BBOAAT B NporpaMmMy KoOMnbtoTepa Ansd ydeta HeuaeHTUYHOCTU has3oBbIX Xa-
PaKTEPUCTUK KaHaNoOB CKOPOCTW NMpn obpaboTke pesynsraToB NM3MepeHUi.

10.5.4 Tlpn namepeHnn sndpaunn 1 B3aUMHbIX CMEKTPOB BMOpaLUK MalLlKUHbI U PyHOaMEeHTa B panoHe
n-ro BUOPOU3ONATOPA INEKTPUYECKNE CUTHANMbI ¢ ABYX AaTUYMKOB BUOpaLnn, obpasyrownx napy, cknagbisatoT
0N HAaXoXAEeHUS NMMHENHBIX COCTaBNAOLWMX BUOpaLMA 1N BBIMATAOT AN HAxXoXAeHUA MOBOPOTHLIX COCTaBMNSA-
oKX BUBpaummM malunHel U oyHaaMeHTa.

[lepen cnoxeHnem 1 BbIMUTAHWUEM CUrHaNoOB HEOOXOANUMO CKOPPEKTUPOBATb BO3MOXHYIO pasHULLY MeX-
Oy YyBCTBUTEIbHOCTAMU U Pa30BbIMU XapakTe pucTukamm at4nkos BMbpaLmn, aHanoroBblX yCTPOWUCTB 1 aHa-
nusatopoB BMN®. BeliuntaHue cnegyet 3aMeHUTb CIIOXEHNEM N, HaobopOoT, CIOXKeHNe — BblYUTaHUEM B TOM
crnydae, ecnu oguH U3 JaTtyMKoB BUOpaLMK, COCTaBNALWMX Napy, YCTAHOBMEH BCTPEYHO.

10.6 OnpepeneHue Yucna BbLIOOPOK aHanusaTopa n, y4acTBYHLUX B ycpeAHEHUN U3MEePEeHUN
B3aUMHOIO cneKTpa BMOpauun

10.6.1 Onsa onpegenerHns yucna BeIBOPOK aHanusaTopa n,, y4acTBYIOWNX B YCPeAHEHUN N3MEPEHUIA

B3aUMHOMO cnekTpa Bubpaunn, ycTaHaBnMBaloT NPoLEece yecpeaHeHns aHanusartopa npu Yyncne HesaBUCUMBIX
BbIbopoK N = 100. INpoBogAaT He MeHee 10 nsmepeHnii B3anMHbIX cnekTpoB Budpaunm A Ha vyactotax 10, 100 1

1000 lu. BeluncnsaoT cpegHee 3Ha4YeHUe aMnanTyabl B3aMMHOIo cnektpa Bubpauun (aBtocnektpa A) U pe-
3ynbTaThl BHOCAT B Tabnuuy 2.

Tabnwuua 2— CpeagHee 3Ha4YeHUE aMnnUTyadbl B3aUMHOIO CNekTpa

Yactota f, U

AMNNUTYOa B3aMMHOIo cnekrtpa, A
f,. =10 f,= 100 fi=1
A
A1o
~ 1 f
A=—Y A
105

Ana vacTot f,, £, n f, onpeaenawnT cpeaHekBagpaTuiHbie OTKIOHEeHUS

S; = |3 A A2 32)

[pn obpaboTke pesynbraTtoB M3MepeHUN BbibnpatoT Hanbonbllee 3HaYeHne Sy 13 Tpex U3MepeHun
B3aMMHOTO CMeKTpa Sy, .

OnpegenaroT MUHUManNbHO Heobxogumoe YUCno BbIODOPOK n,, yCTaHaBNMBaeMblX B aHanusatope npu
npoBeaeHNUN N3MEPEHUI

/ \1/2
S frnan

__"max (33)
(AS(A),

n,=K

3

L

roe S(A)= 0,02 — HasHa4yeHHagqa cnydanHaga oTHOCUTEeNbHada cpeaHekragpaTudHasa NnorpeLllHoOCTb USMepeHUs

konebaTenbHOM MOLLHOCTU (B3aUMHbIX CMEKTPOB);

K, = 2 — KO3 PULUMEHT 3anaca, y4nTbiBatoLLNA NMOrpeLllHoCTb onpeaeneHuns S¢__ NPpU OorpaHU4eHHOM
yucne HabnwaeHun n = 10.

13
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11 BbInoOnHeHWe U3MepeHUun

11.1 AHaANU3NPYOT MaTpULy MexaHUYeCKUX CONPOTUBNEHNN BUOPOU3ONATOPOB, PAcnONIOXeHHbIX Noa
MalumHoun. OnpegenstoT obbem nmeroLencst MHpopmMaLnm o KoapuunueHTax maTpuubl CONpoTUBNEHNN. BBO-
OST B KOMMNbIOTEP MAaCCUB AaHHBIX O CNEKTPEe KOMMMEKCHBIX BXOAHBLIX U NepefaTovHbIX CONMPOTUBNEHUN BUOPO-
N3ONMATOPOB MNPK NOSI0Ce YacTOTHOIrO aHanu3a Am, BbIbBpaHHOW B cOOTBETCTBUM € 4.1.8.

11.2 Yncno KoHTpONMMpyeMbIX BUOPOU3ONSTOPOB BbIOUpatoT B cooTBeTCTBMU ¢ 10.2 npu pabdoTtatoLen
MaLluHe.

11.3 Pacnonaratot gatynku smbpaunm B cooTBeTCcTBUN ¢ 10.3 1 prUCyHKamMn 3 U 4.

11.4 OnpependaroT rpaHUYHYO YacToTy nsMmepeHun subpauun f_ . no dpopmynam (31) n (32).

11.5 WsmepeHUsa npoBoAAT C UCMONb30OBaHMEM U3MEPUTENBHOTO TpaKTa, cXemMa KOTOPOro npeacraBrieHa
Ha PUCYHKe S, B cneayrowem nopsagke.

11.5.1 YcTaHaBnMBalOT Ha aHaNM3aTope B peXnme «M3MepeHne B3aMMHOro criektpa» 4acTtoTHbIN gna-
nasoH ot 0 go f__. 1 Nonocy 4YacToTHOro aHanmsa Am, BbIOpaHHy0 B COOTBETCTBMU C 4.1.8.

11.5.2 [ns BbINOMHEHUA U3MepeHuid Bubpaunn Ha paboTatowen MmalinHe:

- Ha nepBbLIM U BTOPON KaHanNbl aHanMsaTopa NogkniodareT Yepes npeasapuTtensHble yCUnuTenu gaTymku
YCKOPEHUS, YCTAHOBMEHHbIE Ha BXOAEe U BbIXoade BUDPOUN3ONATOPOB,;

- YCTaHaBNMBAKOT B KaHanax aHanusatopa YyBCTBUTENbHOCTU AaTUYMKOB YCKOPEHUdA, YMHOXEHHbIe Ha
kosdPUUMEHTHI Nepedadn nNpeaBapuTenbHbIX yeunutenen (COOTHOLWIEHUE curHan/lym B KaHanax AOIMKHO
ObiTb He MeHee 14 ab);

- YCTaHaBNMUBAKOT AManasoH 4YacToT U3MePpeHUd Ha aHannsaTtope;

- yCTaHaBnMBarT YNCNO BbIDOPOK N ;

- MPUBOASIT B AEUCTBUE NpoLece ycpeaHeHUa BbIDOPOK aHannaaTtopa 1 NonyyvaroT pesynbraT U3MepeHUd
B3aMMHOIO cnekTpa.

11.6 loo4vepeagHO Ha BCEX KOHTPOMMPYEMBIX BUOPOU3ONATOPaxX U ANd BCeX BblbpaHHbLIX ANA KOHTPONS
COCTaBNAOLNX BUOpaLUM N3MEPAIOT B3aMMHbIE CNEKTPbI MPU Nonoce 4YacTOTHOrO aHanusa Ao 1M BBOOAT Mac-
C/Bbl B3aMMHBIX CMEKTPOB B KOMMbIOTED.

12 O6padoTka n ocpopmneHne pe3ynbLTaToB NU3MEPEeHUN

121 lNMopapok ob6paboTKU pe3ynbTaToB U3MEpPEHUN KonebaTtenbHON MOLWHOCTHU, U3NTyYaeMoOU
B Buae BcexX wecTtu (Mnu noobbiX U3 WeCTU) cocTaBnAwWUX BUOpaLuuu B 3NNeMeHTbl CUCTEMbI
«BUGpounsonauma — cpyHaamMeHT»

12.1.1 lopaaok oopaboTKku pe3ynbTatoB U3MepeHUn KonebartenbHOU MOLWHOCTU, U3NTy4YaeMOU B
BUOpOU3ONATOPLI B BUAE BCeX WeCTU (Mnu nbbiX U3 WEeCTU) coCcTaBNAKLWUX BUOpaLmn

12.1.1.1 Bblumncnawot konebartensHyo MOLWHOCTb Pf”’a‘i’(Am), M3Ny4yaemyro MallMHOW B N-U BUDPOU3ONSI-

TOP B BMAae /-1 cocTaBnarowen snbpaLnm B y3kon nonoce vactoT, no popmyne (8) unu (10).
12.1.1.2 Vicnonb3ya pesyneratel onpeaeneHud Pf”’ aqb(Aa)), BbIMUCNAT KonebatenbHyl MOLWHOCTL

P 4P (1/3), Manyyaemyto MallMHON B 1/3-0kTaBHOM nonoce YacTtoT, no dopmyne (19).

12.1.1.3 OnpegensoT konedbaTenbHY0 MOLLUHOCTb Pfqb(1/3), N3nyyYyaemyo BO BCe BUOPOUNIONATOPLI B

BUAe /-1 cocTaBnaowen subpauumn, no gopmyne (5).

12.1.1.4 BblMMCNAOT cyMMapHYto konebaTenbHy MOLIHOCTL P a® (1/3), nany4yaemyro MallMHON B BUAE
BCEX LWWeCTU (Unu NobbIX U3 LLECTN) CoCcTaBNsAoLWLMX BUOpauun, no dopmyne (4).

12.1.2 Tlopaaok oopaboTKu pe3ynbTaTtoB U3MepeHUn KonebartenibHOU MOLWHOCTU, U3NTyYaeMOU B
cbyHAaMeHT B Buae Bcex wectu (Mnum nwdbiX U3 LWecTU) cocTaBnALWMX BUOpaLumnu

12.1.2.1 BbluucnawoT konedbatenbHyo MOLWHOCTb Pf”’ aqb(Aa)), n3nydyaemMmyro MallMHOM B PYyHOAMEHT Ye-

pe3 n-n BUOPOU3ONATOP B BUAE /~-M COCTaBnsAoLWEen BUMOpaLnun B y3KOMN nonoce 4acTtoT, no dgopmyne (9)
mnn (11).
12.1.2.2 Wcnonb3ya pesyneraTthl onpegeneHnd Pf”’aqb(Aa)), BbIYACNAOT NONOXUTENBbHOE U oTpuULaTeb-

HOe 3Ha4YeHud konebaTtenbHON MOLHOCTH F-"J,.”inaqb (1/3), nanyyaemoun MmallMHOWN B TPETLOKTABHOM MNOMOCe YacToT
B (pyHOaMeHT, no popmynam (20) n (21).
14
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12.1.2.3 OnpegendtoT NONOXATENbHOE W oTpuLatenbHoe 3HadveHUsa KonebaTernbHON MOLWHOCTU
Pfqb (1/3), nanyd4aemon mallMHOW Yepes Bce BUOpoU3onaTopbl B yHOAAMEHT B BUAE /-1 COCTaBNsAoLWLEN BUDpa-

LK, no dpopmyne (5).

12.1.2.4 BblMUCNAKOT 3HAYEHUS NONOXUTENBHOWU N OTpULLATENNIbHOWU CyMMapHOW konedbaTenbHOU MOLL-
HocTK P 3% (1/3), n3ny4yaeMoin MalLNHON B BUAE BCEX WeCTM (M NoObIX U3 LLEeCTU) COCTaBNALWNX BUbpaLumu,
no popmyne (4).

12.2 Topsaaok o6paboTKku pe3ynbTatoB U3MepeHUn KonedatenbHOU MOLWHOCTU, U3NTYy4YaeMon

B BUAe TpeX NMIUHEeNHbIX COCTaBnNAKLWUX BUOpaLmMu, Nnpu yCTaHOBKe MallUHbI H2 OCeCUMMEeTPUYHbIe
U NPAMOYTofibHble BUOPOUIONATOPLI

12.2.1 Mopagok oo6paboTKu pe3ynbLTaTtoB U3MEPEHUN KonebaTenbHON MOLWHOCTU, U3NTYy4YaeMOU B
BUOPOU3ONATOPLI B BUAE TPpeX NIMHENHbIX COCTaBNAKLWMX BUOpaLun, Nnpm yCTaHOBKE MaLlUUHbI Ha oce-
CUMMETPUYHbIE UMK NPAMOYTofibHble BUOPOU3ONATOPLI

12.2.1.1 Bbluucnawot konebartenbHyo MOLWHOCTb Pf”’aqb(Aa)), M3Ny4yaemyro MallMHOW B N- BUOPOU30NSI-

TOpP B BUAe /- NIMHEeNHOW cCoCcTaBnNAoLWen BubpaLuunm B y3Kon nomnoce 4actoTt, no gopmyne (12) unn (14). MNpu ne-
penaae sBndpavunn Ha Bubpounsonatope bonee 10—15 ab gonyckaetca BEIMUACAATE Pf”’aqb(Am)no popmyne (16)

mnm (17).
12.2.1.2 WNcnonb3ya pesynestatbl onpegeneHus Pf”’aqb(Aa)), BbIMMUCNSAT KonebaTenbHy MOLLHOCTb

P 2P (1/3), U3nyyaemyto MalLMHO B TPETLOKTABHON Nonoce YacToT, no dopmyne (19).

12.2.1.3 OnpegensawoT konebdaTtenbHy MOLWHOCTb Pfqb(1/3), n3ny4yaemyro BO Bce BUOPOUIONATOPLI B

Buae /-1 NMHENHON coCcTaBnsAoLEeN BUOpaunn, no dopmyne (5).

12.2.1.4 BbIMMCNAOT CYMMapHYyo konebaTtenbHyo MOLLHOCTb P &% (1/3), usnyyaemyo MallMHOW B BUAe
TpeX NMMHENHbIX cocTaBnAoWUX BUOpauumn, no dopmyne (4).

12.2.2 Mopagok oopaboTKu pe3ynbTaTtoB U3MEPEHUN KonebaTenbHOM MOLWHOCTU, U3NTYyHYaeMOU B
cbyHAaMeHT B Buae Tpex NMMHEeUHbIX COCTaBnNAKWUX BUOpaLuu, npu yctaHoOBKe MallUHbl Ha OCEeCUM-
MEeTPUYHbIe UNUN NPAMOYTofbHble BUOpOU3ONATOPLI

12.2.2.1 BbyuncngaioT konedbaTtenbHYo MOLWHOCTb Pf”"i’(Aa)), M3nyvyaemyro MallnHOW Yepes n- BUOPO-

N3onATop B oyHAaAMEHT B BUAeE /- cocTaBnsiiowen Bnbpaumm B yakon nonoce vacToT, no gopmyne (13)
nnm (15).
12.2.2.2 Wcnonb3ya pesynstaTthl onpegeneHns Pf”’qb(Aa)), BbIYUCNIAOT MONMOXNTENLHOE U OTpULLaTEeNb-

HOe 3HavYeHns konebaTteNlbHON MOLLHOCTU Pf”’qb(1/3), n3ny4yaemon mawmHou B 1/3-0KTaBHOW NONOCE 4YacToT B

pyHOaMeHT B BUAe /-1 NMHENHOW cocTaBnstoLwen sudbpaunmn, no doopmynam (20) u (21).
12.2.2.3 Onpegenstor NONOXATENbHOE W OTpuLaTeNnbHOEe 3HadeHus konedaTtenbHOM MOLHOCTU
Pfqb(1/3), n3ny4aemMon BO BCe BUOPOUIONATOPLI B BUAE /- NMMHENHOW COCTaBNAOLWEN BUOpaLunm, no popmy-

ne (5).

12.2.2.4 BblMMCNAOT NONOXUTENBHOE N OTPpULLATENBHOE 3HAYEHUA CYMMapHOW KonedbaTenbHOM MOLL-
HocTn P 2% (1/3), nanyyaemon MallMHON B BMOE BCEX NIMHENHbIX COCTaBNAaAwWMX BUMbpaumn, no dopmy-
ne (4).

12.3 B cny4ae ecnun Bnbpaunto MalHbl U3MEPSAOT NPy orpaHUYeHHOM Y1cne BUOPOMN3ONATOPOB, TO NO-
NMHYH0 KonedbaTtenbHyo MOLHOCTL onpeaenstoT no gopmyne (18).

12.4 Tlony4yeHHble NONOXUTENbHOE U oTpULIaTENLHOE 3HaYeHUs KonebaTenbHbIX MOLLHOCTEN NpeacTaB-
NAT Ha bnaHke, NPUBEOEHHOM Ha PUCYHKE 6.
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PUCYHOK 6 — bnaHk npeacraBneHnst XapakTepUcTuk konebaTtenbHbIX MOLWHOCTEN

12.5 PacueT norpelHocTn namepeHnin konedatenbHoOM MOLLHOCTU peKoMeHayeTCca NPOBOAUTL B COOT-
BETCTBUWM C NPUNoXeHnem B.
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[MpnnoxeHve A
(cnpaBo4HoOe€)

MaTpuubl MeXaHU4YeCKUX CONPOTUBMEHUUN BUOPOUIONATOPOB

FNY| 6f 45 48 4f a5 qg | 4f
Fﬁcp Zox11  Zex12 vt Znepen 11 Znepep,12

ZEX 21 ZBX 29 “on ree “ee Znepen 21 ZI'IBPEJJ, 2D res sen ven ZI'IEDE.D, 26
Fa® : : : : :

g ¢ 42

Znepe.q 61

Z

BbixX 11

V4

BbiX 21

Znepen 62 -

V4

BbIX 12

Z

BbiIX 22

. Znepep, 66

V4

BbiX 16

V4

BbiX 26

FP |z

nepen 11
F? |z
2 nepen 21

Znepen 12

Lhepen22

) Znepe.u, 16

' Znepe,u, 26

Z

BbiX 61

Z

BbIX 62

Z

BbiX 66

Z

nepeg 62 °°° 4

F 6 y4 nepepn 66

nepepn 61

PucyHOK A.1 — MaTtpuua mexaHn4yeckux ConpoTUBIEHNN OQNHOYHOIo Bubponsonsatopa

§% q3 G%
Znepep, 11 Znepep, 12 Znepep, 13
Znepep, 21 Znepe.u, 22 Znepep, 23
Znepep, 31 Znepe.u 32 Znepep, 33

F flp Znepe.u 11 Znepe.u 12 Znepe.u, 13 | Zabix 11 Zorix 12 Zanix 13

F g.a Znepep, 21 Znepe.q 22 znepen 23 ZBbI)( 21 ZBI::IJ( 22 ZEbIX 23
Fg’ Znepe,q 31 znepe,q 32 Znepe.q 33 ZBblx 31 ZBI::IX 32 Zablx 33

PucyHok A.2 — MaTpuua mexaHn4eCcKux ConpoTUBNEHNN OANHOYHOIO BUBPON30NATOPA TONBKO
AN NMUHENHBIX COCTaBNAKLWMX KoNebaHnin
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[MpynoxeHve b
(cnpaBo4HOe)

OcecuUMMeTpUYHbIE BUOPOUIONATOPLI U BUOPOU3ONATOPLI, CUMMETPUYHBLIE OTHOCUTENBLHO
NNOCKOCTEUN ZX UNU ZY

PN

PucyHok b.1 — O6obuweHHas cxema 0CeCMMMETPUHHbIX BUDPOU3ONATOPOB 1 BUBPON3ONATOPOB,
CUMMETPUYHBIX OTHOCUTENBHO NITOCKOCTEN ZX N ZY
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i q¥
0 0
Znepep, 22 0
0 Znepe.u 33
0 0
ZBblx 22 0
Fg: 0 0 Znepen 33 0 0 Zoix 33

PucyHok b.2 — MaTtpuuya mexaHn4ecknx conpoTMBNEHNN OQUHOYHOIO OCECUMMETPUYHOIO
BUOponsonsaTopa nnn BUBPon3onAaTopoB, CUMMETPUYHbBIX OTHOCUTEINBHO NIMOCKOCTEN ZX N ZY,
AN MAHENHbBIX COCTaABMNAKWUX KoNebaHnm
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[MpynoxeHve B
(pexomeHayemoe)

OnpepgeneHue NOrpewwHoOCTN U3MepPeHUn KonebareNnbHON MOLHOCTU, U3NTy4YaeMON MaLLNHaMM
B NpUCcOeAUHEeHHbIe ONOPHbIE KOHCTPYKLUK

[Topsaok onpeaenenns NOrpeHOCTU N3aMmepeHus kKonebatenbHOM MOLWHOCTU, N3NYy4aeMon MallMHaMM B NPUCoeau-
HEHHbIE ONOPHbIE KOHCTPYKLUMWN, PACCMOTPEH Ha NpuMepe naMmepenHust kKonebaTtenbHOW MOLWHOCTY, U3NTy4YaeMOn MaLLMHOW
B CUCTEMY «BNDpoOn3onsaTop — byHAAMEHT» B BUAE NMUHENHbIX (MOCTyNnaTenbHbIX) COCTABNAWMX BUOpauun, Ans cny4vas

YCTAHOBKN MALLWHbBI HA OCECUMMETPUYUHbBIE BUDPOUIONATOPLI, MaTPULA MEXaHUYECKUX COMPOTUBIEHNN KOTOPbLIX NPUBEAE-
Ha B NpUNoXxeHun b.

MOWHOCTb, N3ny4aemyio MalmHoOW B BMAE NMMHEWHOW (Hanpumep, B BUAE BEPTUKANBbHOWN) COCTaABISIOWEN BUDpa-
Lun, onpegenstot no copmyne (12)

PP (o, Aw) = Re [Z] (o, Aw) (G s (O A®))* + Zopen (0 Aw) G(df’aﬁcp(ﬂ), Awm), df’;igp(w, Aw)). (B.1)

"1, M
[TockonbKy BMBpaunsa MawMHbl 3HAYUTENBHO MPEBbLIWAET BUDpaunio pyHgameHTa, T. €. 3Ha4YeHue q; 3¢¢(m, Am)
3HAYMTENBHO DONbLIE 3HAYEHUSA df’aﬁcp(co, A®), a BXOOAHOE CONPOTUBIEHNE BUDBponsonaTopa bonblie (Mnun paBHo) nepena-

TOYHOIO COMPOTUBIIEHNS, TO NOTPELUHOCTE U3MEPEHNS U3NYyHaeMon MOLWHOCTN Py" aqb(co, A®) NPaKTUYECKN ONpeaensieTcs
NOrPELUHOCTBI0 U3MEPEHUI CKOPOCTH BUOPpaLIMK MaLlVHbI B MECTE KpenneHws n-ro Bubpounsonsitopa q, fcbcb(m’ A®) N BXOO-

HOro CONpOTUBIEHNsI BUBpounaonstopa Z, (o, Aw).

PacuyeTt norpewHocT n3amepeHnn KonebarenbHOW MOLWHOCTU, N3NYy4YaeMon MallMHAMKMN B CUCTEMY «KBUDPON3ONS-
TOp — DYyHOAAMEHTY, AN OCECUMMETPUYUHBIX BUDPOUIONATOPOB NPOBOAAT B CreAyIOLWEM NOPsSAKe.

B.1 OnpeaensatoT aHa4YeHUA rpaHnL, HENCKNIOYEHHbIX CUCTEMATUYECKUX COCTaBMAIOLMNX NOMPELLHOCTN N3MEPEHUN
CKOPOCTU UM YCKOPEHUS BMOpaLmnmM U CONPOTUBINEHUSA BUDPONIONATOPOB. STUMN HENUCKITIOHYEHHBIMU CUCTEMATUYECKUMU
COCTaBNAOLWMMMN MOrPELLHOCTU ABMNSAIOTCH:

- MOrpeLHoCcTb Aatyumka Bubpauumn (4oBepuTerbHbIe rpaHuL bl MOrPELLHOCTEN + A, );

- NOrPELWHOCTN NPeaBapUTENbHLIX YCUITUTENEN B KaHane U3aMepeHnn Bmbpaumm (QoBEpPUTENbHbIE TPaHULbI NO-
rpewHocTen £ A);

- MOrPELIHOCTb aHanm3aTopa CnekTpanbHbIX XapakTepucTUK (AOBEPUTENbHbIE TPaHUL bl NOTPELLHOCTU + A, ~, Onpe-
OENAT NO NacnopTHbIM AAaHHBIM);

- NOrPELWHOCTb onpeaeneHns Moaynsi BXOAHOMo CoOnpoTUBIEHUS BUDpOM3onaTopa (40BEepUTENBHbIE TPaHULbI MO-
rPeWwHoOCTN + A, onpeAensioT No NacnopTHbIM AaHHBIM NN 3KCMEePUMEHTalbHbIM OAHHbBIM).

B.2 OnpeaensatoT 3HA4YEHUA MPaHNL, HENCKNIOYEHHOWN CUCTEMATUYECKOWN COCTaBNSAIOLWEN NOMPELLHOCTN N3MEPEHNUN
peanbHOW 4YacTu CONPOTUBINEHUS BUBpoOn3onsaTopa, BbI3aBaHHOW Pa3oBON HEUAEHTUYHOCTbIO KAHANoB U3MepPEeHUs CKOPOC-
Ten Budpaunm n cun npm namMepeHumn peanbHOM 4YacTu ConpPoTUBNEHNA BUbOpounsonsaTopa.

[ paHnubl HEUCKITIOYEHHON CNCTEMATUYECKON COCTAaBIAIOLLEN NOTPELWHOCTU ONPeaensioT no popmyne

cos(a-; £ A,  )—COS O
LAcosop, = & -F & ; (B.2)
Fq .

COS O g,

rae o g, — yron casura has mexgy cKopocTbio BUDBpauum 1 cunou Ha Bxoge BubpousonaTtopa; A, — yron casura ¢as

MEXOY KaHarnamm Culibl U CKOPOCTW, BbI3BaHHbIN MX PA30BON HEUAEHTUYHOCTbLIO.
Ha npaktuke npu Bo3byXaeHum konebaHnm BMbpon3onAaTopoB MakCUManbHbIN yron casura pas mexgy CUnon n CKo-
pocTbio KornebaHun coctaBnsgeTt 87°. 3aBUCUMOCTb MaKCMMaribHOW NOrpeLlHOCTY J_rAmqu OT yrna casura goas mexagy ns-
MEPUTENBbHBIMU KaHanamm Cuilbl U CKOPOCTU MPU Ol g ax =

;5%“"&' . = 87° npuBeaeHa Ha pucyHke B.1.

30
25
20
15
10

5

Fdq

PUCYHOK B.1 — 3aBMCMMOCTbE MakCumMarnbHOW NOrPeLuHOCTH

0 +

— O
Aor KaHanamu cunbl U CKOPOCTU NPU O g iay = 87
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B.3 OnpeaenstoT rpaHnubl HEUCKIMTIOYEHHOW CUCTEMATUYECKOW NOMPELLHOCTU N3MEPEHNN KonebaTenbHON MOLLHOC-
TV MMHEWHON COCTaBNSAOLWEN BUBpaunm npmn goBepuTtenbHON BepossTHOCTU 0,95,

OP )= 11 2(8, P + (Bac P + (Az)° + (Aosay, ) (B-3)
( ~pnad; \\2
P ®
rae (Aq)2 = ’_ﬂ,M () (Ai +A§,).
\ oq; (o) y.
P ()

Kos®dpuuMeHT BNUAHUS

M NpUHUMaloT paBHbiM 1 (cm. pasgen 4).
0q;" (o)

B.4 lepeveHb n 3Ha4YeHuUs1 COCTaBNAKWMX NOrPELHOCTEN, HEOBXOAUMbBIX ANs pacyeTa npeaenbHOW OTHOCUTENb-
HOW NOrPEeLHOCTU N3MEPEHUA KonedaTtenbHOW MOLWHOCTHU, NpuBeAeHbl B Tabnmue B.1.

Tadbnwuwua B.1

OBo3HaveHue 3Ha4veHue
HanmeHoBaHUe COCTaBNALEN NOTPELLHOCTH COCTaABNALLEN COCTaBNAOLLEN
NOrPELLHOCTH norpewHocTu®
1 [loBepuTenbHblE rpaHuLbl NOrPELHOCTN AaTtymka Bubpaumm + Ap +7 %
2 [loBepuTenbHble rpaHnLbl NOrPELLHOCTU NPEeABaAPUTENBHOIO YCUNNTETSA + Ay + 1%
3 HloBepuTernbHble rpaHnLbl NOrpeLHOCTN aHannm3artopa crnekrpa + Aac +1%
4 [loBepuTenbHbIe rpaHnLbl NOrpewHoOCTY onpeaeneHns Moayns BXogHoro + Az + 19 %
conpoTUBNeHns BuUbponasonstopa
5 [loBepuTenbHble rpaHuLbl NOrpeWwHoOCTHN, Bbi3BAHHON (Da3oBON HENEH- J—rﬁcos% + 6,6 %
TUYHOCTBIO KAHANOB CUIbl U CKOPOCTU KonebaHuu
6 CpegHekBagpatn4HOE OTKIIOHEHWE pe3yrbTaToB U3MEPEHUN B3ANMHbIX S(ﬂ) 2 %
CMNEKTPOB
* 3Ha4YeHus NOrpeLHoOCTEN NpmBe4eHbl ANs YCrNOoBUN M3MEPEHUN, YKa3aHHbIX B pasgene 9.

B.5 Npumep pacyveTa HEUCKINIOYEHHON CUCTEMATUYECKON COCTABNAIOLLEN NOTrPeLlIHOCT

[ paHULbl HENCKTIOYEHHOW CUCTEMAaTUYECKON NOrpPeLLHOCTN KonebaTtenbHOM MOLWHOCTU NPU AOBEPUTENBHON BEPO-
atHocTn 0,95

2
cﬂsan) .

OP"*®) =1 1,1\/ 2(8,)% +(Apc ) +(Ar29)% +(A

4 n, ach N 2
rae (Ag)° = 6P{M(m) (A% + A% ) =1 (7% + 1) =50 %.
\ oq;” (o) J.

P ™) =1£11y2-50 + (12 + (19)% + (66) ~ 23 %.

B cootBeTcTBMM € 10.7.4 Ha3zHaAYeHHaA crnydanHas OTHOCUTENbHasA cpeaHeKBagpartnyHasi NorpeLwHoOCTb U3MEPEHNS
mowHoCcTH S(A) = 2 %.
COOTHOWEHNE CUCTEMATUYECKON N CNyYanHOW NOrpeLHOCTEN

O (P %)
S(A)

=11,5.

B atom CliyHae 3a NnorpelllHoCTb peadylibTata KOCBEeHHOIo uamepeHud rnpmHMmMmalotT HeMCKIni4YeHHyrK CUcteMaTtnyec-
KYIO COCTaBIMAKRLWY NOrpewHOCTN NSMEPEHNA.

[ToaToMy 3Ha4YeHue npeaenbHON OTHOCUTENBHOW NOrPELHOCTU U3MEPEHUS KonebaTernbHOW MOLWHOCTI

ﬁpn =+ 23 %.
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