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NpeaucnoBue

1 NOAIrOTOBNEH ABTOHOMHOI HEKOMMEPYECKOW OopraHu3aumen «HayyHO-TEXHUYECKUIA LIEHTP CepTU-
dukauun anektpoobopynoanusay «MCIM» (AHO «HTLICS «NC3l») Ha ocHOBE COBCTBEHHOTO NEPeBoAa Ha
PYCCKUI S3bIK aHIMOSA3bIYHON BEPCUM CTaHAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHuuyeckum KOMMTETOM NO cTangaptusauum TK 452 «besonacHocTb ayano-, BUAeo-, anek-
TPOHHON annapaTypbl, 060pya0BaHUA UHGPOPMALIMOHHBIX TEXHONOIMIA U TENEKOMMYHMKALMOHHOTO 06opyao-
BaHUA»

3 YTBEPXXOEH W BBEJIEH B AIEUCTBWE Mpukasom deaepanbHOro areHTcTea no TEXHUYECKOMY pe-
rynupoBaHuio u metponorum ot 9 HoA6pa 2017 . Ne 1724-ct

4 Hacroswmit ctaHaapTt uaeHTu4eH mexayHapoaHomy cranaapty MOK 62458:2010 «O6opyaosaHue
3BYKOBBIX CUCTEM. SnekTpoakycTuieckme npeobpasoearenu. MiamepeHume napameTpoB B pexume 60nbLumx
curHanos» (IEC 62458:2010 «Sound system equipment — Electroacoustical transducers — Measurement of
large signal parametersy, IDT).

|-|pVI NPUMEHEeHU HacTodALllero craHgapra pekomeHayerca UCnonb3oBaTb BMECTO CCbINTOYHbLIX MEXAYHA-
pPOAHbIX CTAH4APTOB COOTBETCTBYIOLLME UM HALMOHArNbHbIE U MEXTOCYAapCTBEHHbIE CTaHAAPTLI, CBEAEHUSA O
KOTOPbIX MPUBEAEHbI B AONONHUTENBHOM NpUnoXxeHun OA

5 BBEJEH BMNEPBbIE

lMpasuna npumeHeHuss Hacmosweeo cmaHoapma ycmaHoesiieHbl 8 cmamee 26 dedeparnbH020 3aKOHa
om 29 uwHs 2015 e. Ne 162-03 «O cmaHdapmu3auuu e Poccutickoli ®edepayuuy. UHgopmauusa 06 u3s-
MEHEHUSAX K HacmosuieMmy cmaxoapmy rnybrukyemcs e exe200HoM (N0 coCmosaHUK0 Ha 1 sHeapsa mekyuweeo
200a) uUHOPMaUUOHHOM yKazamene «HayuoHanbHble cmaH0apmbly, a ochuluarnbHbill Mmekcm u3MeHeHul
U 1101paeoK — 8 EXeMEeCSIYHOM UHGHOPMaUUOHHOM yka3amene «HauuoHarnbHble cmaHdapmebi». B criyyae
nepecMmompa (3ameHbl) unu oOmmMmeHbl Hacmosuwieeo cmarnfapma coomeemcmeyroujee ysedomieHue bydem
onybuKkoeaHo 6 brnuxaliluem 6bilyCKe EXEeMEeCSYHO20 UHGOPMayUOHHO20 ykasamerns «HauuoHarnbHbie
cmaHOapmbly. Coomeememeyroujas UHgopmayus, yeedoMIeHUe U MmeKcmbl Pa3Meuaromes makxe 6 UH-
ghopmayuoHHOU cucmeme obuie20 Nosb308aHuUs — Ha oghuyuanbHoM calime ®edepanbHO20 azeHmemea o
MEXHUYEeCKOMY peaysiuposaHuio U Memposioeuu 8 cemu YiimepHem (www.gost.ru)

© CraHgaptuHgopm, 2017

Hacroawmi craHaapT He MOXET ObiTb NOMHOCTBLIO UM YACTMYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
NpOCTpaHeH B kayecTse omumuanbHOro usganusa 6es paspelueHna degepanbHOro areHTCTBa No TEXHUYECKO-
MY PerynupoBaHuio n METPONOrmu
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BBeneHue K MeXxayHapoaHOMY cTaHAapTy

1) MexayHapogHasa anekTpoTexHudeckas komuccus (MOK) aBnsetca mexayHapoaHOW opraHu3aum-
eli o ctaHaapTu3auun, oObEeAUHAIOWEN BCE HALMOHANBHLIE ANEKTPOTEXHUYECKUE KOMUTETbI (HALMOHAamNb-
Hble komuTeTbl MOK). 3agaya MOK — npoaBmKeHne MexayHapoaHOro COTpyAHMYECTBaA BO BCEX BOMpoOcax,
KacarlLmxcs cTaHaapTM3aumn B 00nactu aNeKTPOTEXHUKU U SNEKTPOHUKM. PesynbratoMm aTon paboTbl U B
AononHeHue K apyron gearensHoctu MOK sBnserca msgaHune mMexxayHapoaHbIX CTaHAApTOB, TEXHUYECKMX
TpeboBaHUIN, TEXHNYECKUX OTYETOB, NYBNMMYHO AOCTYNHLIX TexXHUYeckux Tpebosanui (PAS) n pykoBoacTs (B
AanbHenwem nmeHyembix «nybnmkayun M3Ky). Mx nogrotoBka nopyvyeHa TexHUYeCKum Komuteram. J1iobon
HauuoHanbHbI komuteT MOK, 3auHTEepecoBaHHbIi B 0OBbEKTE PACCMOTPEHUS, C KOTOPbIM UMEET Aeno, MOXEeT
y4acTBOBaTb B NpeaBapuTensHoi pabote. MexayHapoaHble, MPaBUTENLCTBEHHBIE U HENPABUTENbLCTBEHHbIE
opraHusauuu, cotpyaHudarome ¢ MOK, Takke npuHUMaloT yyactue B 3Tol noarotoske. MOK 6num3ko cotpya-
Huyaet ¢ MexayHapoaHou opraHm3auumei no ctaHaaptusaummn (MCO) B COOTBETCTBUM C YCITOBUSAAMU, ONpese-
TNIEHHLIMU COTMaLLEHNEM MeXAyY 3TUMK ABYMSI OPraHM3auusiMu.

2) B dhopmanbHbIx pelueHnax unu cornaweHmax M3K BbipaXeHO NONOXMTENbHOE peLUeHue TexXHuJe-
CKMX BOMPOCOB, NPAKTUYECKN KOHCEHCYC HA MEXAYHapOAHOM YPOBHE B COOTBETCTBYIOLLMX OBMACTSX, TaK Kak
B COCTaBe Kaxxgoro TexHWYECKOro KOMUTETA eCTb NPEACTaBUTENU OT HaUUOHanbHbIX KOMuTeToB MOK.

3) My6nukauun M3K npuHMMAOTCS HaUMOHanbHbIMU kKomuTeTamu M3OK B kayecTBe pekoMeHaauuii.
MpUNoXKeHbl MakCUMarnbsHble YCUnusa Ans TOro, Ytobbl rapaHTUPOBaTL NPABUMBLHOCTb TEXHUYECKOTO Coaep-
»anusa nyonukaumin M3K, ogHako M3K He moxeT oTBevaTb 3a NOpPsAAOK UX UCMONb30BAHUS UIU 3@ HEBEPHOE
TONKOBAHWE KOHEYHbIM MOMb30BaTENEM.

4) B uensax coaencTBus MeXxayHapoAHOW rapMOHM3aLMK, HaUMoHanbHble kKoMuTeThl M3K 06s3yt0TCA
npumeHaTb nyonukauyum MOK B MX HALMOHAMNbHLIX U PETMOHANbHLIX NyONUKaLUsax ¢ MakCUManbHON CTENEHbIO
nNpubnmxXeHnst K UCXoaHbIM. Jlobble pacxoxaeHus mexay nodon nybnmkaynern MOK 1 COOTBETCTBYIOLLEN Ha-
LUMOHAanNbLHOW UNKU pernoHanbHoOn nyGnukaunein AomkKHO ObiTb YETKO 0603Ha4YEHO B NOCreaHel.

5) MOK He ycTaHaBnuBaeT npoueaypbl MapKMpPOBKK 3HAKOM 0400peHus U He B6epeT Ha cebs OTBETCTBEH-
HOCTb 3a nob6oe 06opyaoBaHKUE, O KOTOPOM 3asBMAOT, YTO OHO COOTBETCTBYET nybnukauum MOK.

6) Bce nonb3oBarenu AOMKHbI ObITb YBEPEHBI, UTO OHU UCMONbL3YIOT NOCNeAHee u3gaHue aTol nyonu-
Kaumm.

7) M3K unu ero gupekropa, cny>atliue unu areHTbl, BKIo4asa oTAeNbHbIX 9KCNEpPTOB U YNEHOB ero Tex-
HUYECKMX KOMUTETOB M HALMOHATbHbIX KOMUTETOB MOK, HE HECYT HUKAKOW OTBETCTBEHHOCTU 3@ MPUYUHEHHbIE
TenecHble MOBPEXAEHUS, MaTepuanbHbIi ywepd unu gpyroe nospexaeHue niobon npupoabl BoodLe, Kak
npsAMOe Tak U KOCBEHHOE, UMK 3a 3aTpatbl (BKNOYasa opuanyeckue coopbl) U pacxoibl, NpoUCTeKatoLme u3
ucnonb3oBaHusa nyonukauum M3K, nnu ee pasgenos, unu noboii apyron nyénukauymmn MIK.

8) Cnepyet o6patuth BHUMaHWE Ha HOPMAaTUBHbIE CCbINIKM, YKa3aHHblEe B HACTOsLEM cTaHgapte. Uc-
NONb30BaHME CCbINMOYHBIX MEXIYHAPOAHBIX CTAHAAPTOB SABMAETCA 00A3aTENbHBIM ANA NMPABUMLHOTO MpUMe-
HEHUA HACTOALLEero cTaHaapra.

9) Cneayer 06paTuTb BHUMAHME Ha TO, UTO UMEETCH BEPOSITHOCTb TOFO, YTO HEKOTOPbIE U3 dNeMeEH-
TOB HACTOALLEro CTaHaapTa sAABNAOTCA 0ObekTamu aBTOPCKOro npasa. Hactoawmn craHaapT He HECET OTBET-
CTBEHHOCTM 3a UAEHTUMUKaLMIO NOBbIX TAKMX NATEHTHbIX NPas.

MO3K 62458 nogroToBneH TeXHUYeCKUM KomuTeTom 100 MOK «Ayano, BUAEO U MyNbTUMEAUNAHbIE CUCTE-
Mbl M 060pyaOBaHUEY.

Hactosiwee nepBoe usgaHue OoTMeHsieT U 3ameHsaeT AokymeHT IEC/PAS 62458, onybGnukoBaHHbIN B
2008. CtaHaapT ABMSETCA TEXHUYECKUM NepecMoTpoM. OCHOBHbIE U3MEHEHUSA NPUBEAEHDBI HUXE:

- OMUCaHNS METOAO0B M3MEPEHUS MPUBEAEHBI B COOTBETCTBUE C COBPEMEHHbIM YPOBHEM TEXHONOTUN;

- nobasneHbl pasaensl ¢ 4 no 15;

- NPUNOXeHNe A UHTErPUMPOBAHO B OCHOBHYIO YaCTb CTaHAAPTa;

- NPOU3BEAEH NOMHbI NEPECMOTP BCEro TEKCTA.

TeKCT HaCTOALLEro cTaHaapTa OCHOBaH Ha Crneaylwmnx 4o0KyMeHTax:

OkoHuaTernbHbBIN NPOEKT MEXAYHapOoAHOro cTaHaapTa OtueT o rofnocoBaHum
100/1624/FDIS 100/1647/RVD
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MonHyo MHOPMALIMIO O FONOCOBAHUM NO 0A400PEHUI0 HACTOALLETO CTaHAAPTa MOXHO HaUTU B OTYETE O
roriocoBaHuUM, yKasaHHOM B NPUBEAEHHON BbiLLE Tabnuue.

Hacroawas nybnukauua paspaboraHa B coorBercteumn ¢ fiupektusammn UCO/MIK, vactb 2.

KoMuteT npuHsan pelseHue, YTO COAEpXKaHUe HACTOALEero CraHgapra octaHeTcs 6e3 u3MeHeHun Ao
KOHEYHON AaTbl COXpaHeHusn, ykasaHHOW Ha canTte MOK ¢ agpecom http://webstore.iec.ch B gaHHbIX, kacaiw-
LUMXCSl KOHKPETHOTo cTaHaapra. Ha aro Bpems craHaapr Oyaer:

- NOATBEPXAEH 3aHOBO;

- QaHHYNUPOBAH;

- 3aMEHEH NePEeCMOTPEHHbIM U3JaHUEM;

- U3MEHEH.
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BBeaneHue

SnekTpoakycTuyeckue npeobpasoBarenu, Takue kak 3agaiowue 6rnokm rpoMKOroBopuTernei, akyctuye-
CKME CUCTEMbI, HAYLUHUKU, MUKPOAUHAMMUKM, aKyCTu4eckue BnGpaTopbl U APYrue UCTOYHWKM CUrHarmoB, npu
MOBLILLEHHBLIX aMNMTYAax paboTalT B HENIMHENHOM peXume. STO OTPaHMYMBAET aKyCTUMECKUIA BbIXOAHOM
CUrHan n reHepupyeT UCKaXKeHNE HEeNMMHENHbIX CUrHanoB. JIMHENHbIE MOAENKN HE MOTYT OMMcaTk XapakTep no-
BefeHnsa 6onbLUMX CUTHANOB Takux npeoBpasoBarenei, nosTomy Gbinu padpaboTaHbl paCLUMPEHHbIE MOAENN,
yyYuTbIBaOLME AOMUHUPYIOLLME HEMWHEWHOCTW B ABUraTtene W noasecke. CBoboAHbIE NapaMeTpbl MOAENM
60nbLIOro curHana AosmkHbl ObiTk U3MEPEHbI HA KOHKPETHOM npeobpasosarene ¢ MCNonb3oBaHMEM CTaTu4e-
CKUX UNW AMHAMU4eCKnx MeToaoB. MapameTpbl 60MbLUMX CUrHANOB HENOCPEACTBEHHbLIM 06Pa30M NoKa3biBa-
0T PU3NYECKYIO MPUYMHY UCKAXKEHUSI CUTHANOB U MMEIOT BonbLIoe 3HaYeHue Ans 0ObEKTUBHOW OLIEHKM Kade-
CTBa 3BYKa M AUArHOCTMKM HEMCNPABHOCTEN B npoLecce paspaboTku u npoussogctea. Kpome Toro, Mogens u
napameTpbl, OnNpefeneHHbie Ans KOHKPETHOro npeobpasosarens, ABNATCA OCHOBOW ANs NPOTHO3UPOBAHUS
MaKCUMarneHOro BbIXOAHOMO CUrHama u UCKaKEHUA curHana npu nobdom BXOAHOM curHane. TecHas B3auMo-
CBA3b MeXAY NPUYUHAMU U BHELLUHUMU NMPU3HAKAMMW YNPOLLAET MHTEPNPETaLUIO rapPMOHUYECKUX U UHTEPMOAY-
NALNOHHBIX UCKaXEHWUA, U3MEPEHHBIX B COOTBETCTBUMU ¢ MOK 60268-5. MapameTpbl 60MbLUMX CUTHANOB Npea-
CTaBnAT COO0N LeHHbIE BXOAHbIE AaHHbIE ANS CUHTE3a aKyCTUYECKUX CUCTEM U pa3paboTKu anekTpUYecKux
CMCTEM YNpaBneHWs ANsA rPOMKOrOBOpUTENEN.

\



FOCT P M3K 62458—2017

HALULMOHANBLHBLIA CTAHALAPT POCCUNCKOWN ®EJAEPALMUMU

O60pynoBaHue 3BYKOBLIX CUCTEM
SNEKTPOAKYCTUYECKUE NPEOBPA3OBATENN
N3mepeHne napameTpoB B pexxume 60NblINX CUrHanNoBe

Sound system equipment. Electroacoustical transducers. Measurement of large signal parameters

Dara BBepeHua — 2018—09—01

1 O6nacTb NpuMeHeHus

Hacrosawumii ctaHgapT pacnpoCTpaHSAETCa Ha anekTpoakycTuyeckue npeobpasosarenu, Takue kKak 3a-
Aatowme 6noku rpOMKOroBopUTENeEii, akyCTUYECKUE CUCTEMBI, HAYLIHUKU, MUKPO-AUHAMUKMW, aKyCTUYECKUE BU-
GpaTtopbl U ApYrMe UCTOMHUKU CUTHANOB, UCMONb3YIoLLMe NMMBO ANeKTPoAMHAMUYECKUI, NGO SNEeKTPOMarHuT-
HbIli MOTOP, CO€AMHEHHbIN C MEXAHUYECKON MOABECKOW. [iUHAMUYECKME XapaKTEPUCTUKN CUNbHBIX CUTHANoB
npeobpa3soBartens MOAEeNUpPYIOT NOCPEACTBOM MOAENU C COCPEAOTOYEHHbIMU NapaMeTpamu, yYuTbiBaloLLen
OOMUHUPYIOLLME HENMHENHOCTU, Takne Kak KOIPMULIMEHT CUNbI, XXECTKOCTb U MUHAYKTUBHOCTb, KaK NOKa3aHO
Ha pucyHke 1.

HacroAwmii ctaHaapTt yCTaHaBnMBAET OCHOBHbLIE TEPMUHBLI U MAPaMETPbl MOAENU, METOALI M3MEPEHUN
1 cnocobbl NPeACTaBNeHUs PE3ynsTaToB U3MEPEHUN.

2 HopmaTUBHbIe CCbISTKN

B HacrosiLeM cTaHgapTe MCnonb30BaHbl HOPMATUBHBIE CChIMKW Ha Creaylowme ctaHaaptol. Ans aatu-
POBaHHbIX CCbINOK MPUMEHSIIOT TOMbKO YKa3aHHOE U34aHue CCbINIOYHOro cTaHgapTa, Ans HedaTuPOBaHHbIX —
nocnegHee nsgaHue (BKNo4asa Bce U3MEHEHUA K HEMY).

IEC 60268-1, Sound system equipment — Part 1: General (O6opyaoBaHue 3ByKOBbIX cucteM. Yactb 1.
O6LLMe NONOXEHUS)

IEC 60268-5:2003, Sound system equipment — Part 5: Loudspeakers (O6opyaoBaHue 3ByKOBbIX CU-
cteM. Yactb 5. pomMKorosoputenn)

3 TepMuHbI U onpeneneHus

B HacTosfiLleM cTaHaapTe NPUMEHEHbI CreaytoLImMe TePMUHbI G COOTBETCTBYIOLLIMMU ONpeaeneHUsiMu.

3.1 anekTpoMexaHM4yecKasa IKBUBaNeHTHasA cxema (electro-mechanical equivalent circuit): dnektpu-
yeckas CXema aneKkTpoAnHaMU4eckoro npeobpasosarenst B COOTBETCTBMM C NOKa3aHHbIM Ha pUCyHke 1.

3.2 BxoAHOM TOK i U HanpsbkeHue u (input current i and voltage u): SnekTpuyeckue nepeMeHHsle co-
CTOSIHMA Ha BbIBOAAX Npeobpa3oBarens.

3.3 cmeweHue x (displacement x): OTknoHeHWe 3BYKOBOMW KaTYLLKU OT UCXOAHOMO MOMOXKEHUS.

3.4 ckopocTb Vv (velocity v): BpemeHHas npon3BogHaa CMELLEHMUS X.

3.5 conpoTuBneHne NOCTOAHHOMY TOKY R, (d.C. resistance R;): SnekTpu4ecknin UMNEAaHc Zy(s) npu
O4YeHb HU3KMX HacToTax, rae MOXHO npeHebpeys adhdekTom o6paTHoin 3AC.

n puMevYyaHune — GHEI(TPVILISCKVIVI nmnejaHc MOXET UCNONbB3OBaATLCA ANA U3MEPEeHUA COMPOTUBNEHNA No

MOCTOAAHHOMY TOKY R, 3ByKOBOIA KaTyLiku. CONPOTUBNEHUE NO NOCTOSHHOMY TOKY R, 3a@BUCUT OT CpefHeil Temnepatypsbl
3BYKOBOM KaTyLuku Ty,.

M3paHue ocouumanbHoe
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i3 L2(X, i3)
Fm CmS(X) Mms Rms
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MpuMeudaHue 1— HacTosAwwii pUCYHOK NoKa3sbIBAET NPUMEP MOJENMU C COCPELOTOMEHHBIMU NapameTpamm
3M1EKTPOAMHAMUYECKOTO NMpeobpasoBaTesia ¢ YH4ETOM JOMUHUPYIOLLMX HENIMHENHOCTEI.

MpumMmeyvaHUue 2— MoryT NPUMEHSTECA pyrue SKBUBaSEHTHblE CXeMbl. B MPOTUBONONOXHOCTbL peaynsraram
NUHeWHOro MOAENMPOBaHUS HEKOTOPLIE NapaMeTpbl COCPELOTOYEHHEIX SMEMEHTOB HE SBMSTCS MOCTOSHHLIMM, @ 3aBu-
CHT OT MFHOBEHHbIX 3HAYEeHUA NEPEMEHHBIX COCTOSIHUS (TAaKUX Kak CMeLLeHUe X, CKOPOCTb V, TOK /).

PucyHok 1 — 3nekTpoguHamuyeckuii npeobpasoBaTernb

3.6 HenUHeHaA MHAYKTUBHOCTL M notepu (nonlinear inductance and losses): HenuHenHble anemex-
Thbl ANS1 MOAENMPOBAHUSA BAMAHUA MarHUTHOIO NOMNA NEPEMEHHOTO TOKA, NOTEPU B MArHETUKe, a Takxke noTepu,
BbI3BaHHbIE BUXPEBbLIMU TOKAMMU, FAe 9KBUBANEHTHAs CxeMa Ha pucyHke 1 ucnons3yet mogens LR-2, Bkniova-
toLLLyt0 B ce6s1 MHAYKTUBHOCTL L (X, /), UHOYKTUBHOCTb L, (X, iz) N AONOMHUTENLHOE CONPOTUBIEHNE R (X, iy).

3.7 HenuHelHbIN K03 huumneHT cunbl Bl(x) [nonlinear force factor Bl(x)]: 3aBUCUMOCTb MTHOBEHHOTO
KoapbpuumerTa cunel Bl(X) OT CMELLEHNA 3BYKOBOW KaTyLWIKW X, onpedensemMas MHTErpanom OT NMAOTHOCTU
MarHMTHOro NOTOKa B No OTHOLUEHMIO K NPOBOAHMKY 3BYKOBOW KaTyLUKW ANUHOWM /.

MpumeyaHune —IlNpoussegeHune koadduuueHTa cunbl Bl(x) U cKOpocTU v aBnaetcs obpatHon 3C, reHepu-
pyeMoii Ha aMeKTpUYecKol CTOPOHE SKBUBANEHTHON CXeMbI, Kak Moka3aHo Ha pucyHke 1. MNponaBegeHne kosdduLmeHTa
cunbl Bl(x) n BXO4HOro Toka i faeT arnekTpoguHaMU4YecKyo ABUXYLLYIO CUIy MeXaHUYeCKON CUCTEMBI.

3.8 peakTuBHaa cuna F, [(reluctance force F): JononHutenbHas nekTpoOMarHUTHast ABMKyLUAs
cuna, Bbi3BaHHas NepemMeHHbIMU UHAYKTUBHOCTAMU cMeLLeHns L (x, ) n Ly(X, iy).

3.9 xéctkocTb noasecku K (x) [stiffness K (x), of the suspension]: CooTHOLLEHNE MEXAY MTHOBEH-
HOW BOCCTaHaBNMBalLLEN CUNON F(X) 1 CMELLEHUEM X, 3a4aHHOE YpaBHEHNEM

F(x)

Kims (%) = — = (1)

Mp MmedaHne — HernuHeiHas ynpyras gedopmauma C (x) = 1/K4(X) ABnsetca o6paTHoi BeNMYNHOA Me-
XaHWYECKOW XECTKOCTH.

3.10 mexaHuueckasa macca M, . (mechanical mass M, ): Obuiasa noaBmkHasA macca, BKIo4as maccy
NOABUXHOW COOPKM U PEaKTUBHYIO COCTABNSAIOLLYIO BO3AYLUHON HArpy3ku ¢ ob6enx CTopoH agnadparmbl.

3.11 mexaHuvyeckoe conporurieHne R, . (mechanical resistance R, ): HeanekTpuyeckne notepu B
AWHaMUKe 13-3a NOABECKM, BUXPEBbLIX NOTOKOB U U3MYYEHUNA.

3.12 MexaHM4YeCcKU umMmneagaHc Z,,aq (Mechanical impedance Z,,4): MexaHuyeckuit umnegaHc, Ko-
TOPLIA MOXET NPeacTaBnATb NOOY AOMOMHUTENBHYIO HArpy3Ky, BbI3BAHHYIO MEXaHUYECKUMU SNIEMEHTaMM
(andbdpy3opom, NaHernbio) UM akyCTUYECKUMKN dNeMEHTaMU (TaKMMK KakK BEHTUITUPYEMBbIA KOXYX UKW pynop-
HbIl TPOMKOTOBOPUTEND).

4 UcnbiTaTenbHble CUrHanbl

4.1 O6wme nonoxeHus

Ana u3mepeHuss napamMeTpoB GOMbLUMX CUTHANOB TPeOYIOTCS 3NeKTPUYECKUEe, MEXaHUYECKUEe UMK aKy-
CTMYeCKWe BXOfHble curHanbl. B 3aBMCMMOCTM OT METOAA, MCMONb3YEMOro ANS M3MEPeHUs napaMeTpos Gonb-
WMX CWUTHAroB, B KAY4eCTBE BXOAHOMO cUrHana Ans nogayu K npeobpasoBaTento UCMONb3YKT UCTbITaTeNbHble
CUTHanbl pasnuyHoro Buaa. MockonbKy rPOMKOroBopUTENb paboTaeT Kak CUCTEMA, U3MEHSAIOWASCS BO BpPeEMe-
HW, BXOAHOW CUIHaNM MOXET BbI3BaTb MOCTOSHHOE WNM BPEMEHHOE WM3MEHeHWe CBOWMCTB TPOMKOTOBOPUTENS.

2
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B cBA3KU C 9TUM, JOMKHBbI ObITb YCTAHOBMEHbLI CBOMCTBA BXOAHOIO CurHana (LUMpUHa cnekTpa, nuk-hakTop,
MMOTHOCTb pacnpeaeneHns BepoATHOCTH). Npu HeoBXoAMMOCTU CPABHEHUSI YUCNOBLIX 3HAYEHUN pesynbra-
TOB ABYX U3MEPEHUI AOIDKHbI ObITb UCNONb30BAHbLI OAMHAKOBbLIE BXOAHbLIE CUTHANbI.

4.2 Bonbline CUrHasnbl NOCTOAHHOIO TOKa

MocTosiHHOE HanpsXEHWE MOCTOSHHOTO TOKa UMK TOK NMOCTOSIHHOTO HanpsXeHWs onpeaeneHHoi Benu-
YMHBI U JOCTaTOYHON NPOAOMKUTENBHOCTU NOJAETCA HA SMEKTPUYECKUE KIIEMMbI AN U3MEPEHUS YCTaHOBMB-
Leiics peakuun npeobpasosatensi. Ecnu npeoGpasosarent YCTAHOBIIEH B rePMETUYHOM KOpNyce, TO B Kade-
CTBE BXOAHOIO CMrHasna nocTOSIHHOIO TOKa MOXET UCMONb30BaThCA Pa3HULIA MEXAY CTaTUHECKUM BO3AYLIHbIM
AAaBMNEHMEM BHYTPU 1 CHaPYXU KOpnyca.

4.3 Bonbluine curHanbl NOCTOAHHOIO TOKA U Cflabble CUrHarbl NepeMeHHOro Toka

MOCTOSAHHBIN CUrHanm NOCTOAHHOMO TOKA ONPeAEeneHHON BENUYMHBI U AOCTATOYHON NPOAOIMHKUTESNIbHOCTU
(cM. 4.2) ¢ HanoxeHWem cnaboro curHana NnepemMeHHOro Toka UCMOMb3YIOTCA B Ka4eCTBE BXOAHOMO CUrHa-
na. CurHan nepemMeHHoro Toka (Takue Kak LUyM, CMHycouaanbHoe konebaHue, UMNYNbCHbIE UCNLITATENbHbIE
CUrHanbl) omkeH obnagarb AOCTaTOMHOW LUMPUHON CNekTpa Ans onpeaeneHus BCeX napameTpoB MOAenu
rPOMKOrOBOPUTENS.

4.4 lLInpoKONOJSIOCHBIA CUrHAS Wyma

B kavecTBe BXOAHOrO cCUrHana MOXET OblTb UCMONb30BaH OAUH U3 CUTHANOB LUYMa, OnpeaesnieHHbIX B
MOK 60268-1, unu noboi apyrov Wym ¢ 4OCTAaTOYHOM LUMPUHOM CekTpa u amnnuTyaon. Ana ymeHbLueHus
OrpaHu4eHust B ycunutene 3HadeHme nuk-cakropa Lyma AOMMKHO ObITb MEHEE YEThIPEX.

4.5 My3blka

OObIKHOBEHHAA My3blka, pedb AOCTaTOYHOW LUMPUHBI CNeKTpa U aMmnauTyabl MOXXET UCNONb30BaTLCA B
Ka4yecTBe BXOAHOro curHana.

MpuMeYaHue — [na NpaBuibHOro onpeeneHis napaMeTpoB ¢ MOMOLLBIO AUHAMUYECKUX MeToaoB TpebyeTtcs
oBecneynTb NOCTOSHHYIO Nodady BXOAHOMO CUrHasa K akycTu4eckon cucTeMe. BxogHOI curHan AomxkeH UMETb 4OCTaTOM-
HOe KOMMYEeCTBO CreKTparbHLIX COCTABMSIOLMX, MO MEHbLUEH Mepe, Ha OfiHY OKTaBy HXe Pe30HaHCHOMN YacToThl f, U Ha
OfHY Aekapy Bbille f.

5 YcnoBusa ycTtaHOBKU
5.1 3agarouwne 6noku

3apatowmin 6rnok MOXeT ObITb YCTAHOBMEH:

a) B noToke Bo3ayxa 6e3 gechnekropa unu kopnyca;

b) B ctangapTHoMm gedonekrope B cooteercTeum ¢ 11.1 M3K 60268-5;

C) B NONyNpOCTpaHCTBE CBOGOAHOIO Nonsi B COOTBETCTBMU € 5.2 MK 60268-5;

d) B cTaHAapTHOM Kopnyce Ansa uamepeHuii (tuna A unu B) B coorBetctBum ¢ 11.2 MOK 60268-5 unu B
APYroM ykasaHHOM Koprnyce;

€) B BaKyyme;

f) B opyron KoHdmrypaumm, 3afaHHON B NPEACTABNEHNN PE3YNbLTaTOB.

AKyCTUYeCKas Harpy3ka 3aBMCUT OT YCTAHOBOYHOM KOHCTPYKLMHU, YETKOE ONUCAHME KOTOPOM AOMKHO CO-
AepXKaTbCA B NPEACTaBMEHUU Pe3ysbTaToB.

Ana nogasneHns AOMNOMHUTENbHBIX MEXAHNYECKUX PE3OHAHCOB, GNU3KUX K PEe30HAHCHOM jactote f,
BO BPEMS M3MepeHusi npeobpasoBarent 4OMKEH OblTb HAAEXHO 3adukcupoBaH. Bo usbexxaHne kakux-nudo
pacxoxgeHuii U3-3a Beca NOABUKHOW COOPKM PEKOMEHAYETCS YCTaHOBUTL NpeobpasoBaresib B BEPTUKANIbHOE
nonoxeHue (cmectutb Auddy30p B rOPM3OHTANBHOM HanpaBneHun).

Ans CHWKeHWs akyCTUYECKON Harpy3ku, NOAABMEHMS AONONMHUTENbHBLIX aKyCTUHECKUX PE30HAHCOB U BO U3-
6exaHve HeNnMHENHOro 3aTyxaHus u3-3a TypOyneHTHbIX NOTOKOB BO3AYyXa JKenaTtenbHO NpoBOAUTL M3MEPEHHUE 3a-
Aatowmx 6rokoB B Bakyyme A5 PyNOPHbIX FPOMKOrOBOPUTENEN, HayLLHUKOB, MUKPO-AMHAMUKOB U MUKPOGHOHOB.

5.2 AKycTnYeCKue CUCTeMbI

MN3mepeHne akyCTMHEecKUX CMCTEM NPOBOAMTCS B YCIOBUSX, COOTBETCTBYIOLLIMX YCIIOBUSAM Npeanonara-
€MOr0 MCMOMb30BaHUA.
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6 Knumarunueckue ycnoBus

Bo n3bexxaHne BO3MOXHOIO BIIMSAHMSA TEMNepaTypbl U BAAXXHOCTU Ha CBOMCTBA NOABECKU 3ajaioLle-
ro 6rnoka nsmepeHuss OOSKHbI NPOBOAUTLCSA MpU Temnepatype OoKpyxawowen cpegbl oT 15 °C go 35 °C,
npeanoyTutenoHo npu 20 °C, nNpu OTHOCUTENbLHOM BRAXHOCTU OT 25 % A0 75 % u gaBneHun BOo3gyxa
oT 86 10 106 klMa, kak ykazaHo B MOK 60268-1.

7 AKycTuueckue ycrnoBusi OKpyKatowen cpeabl

MomeLueHne Ans M3MePeHUs AOSHKHO ObITb AOCTATOYHO 6ONbLLUMM ANA TOTO, YTOOLI BIIMSIHUEM BHELLHNUX
aKyCTUYECKNX YCIIOBUIM HA MEXaHWYECKYI0 BUBpaumio npeobpasoBaTesna MOXHO Obino npeHebpeyb.

Ecnu usmepeHue napametpos BGOMbLUMX CUTHANIOB OCHOBLIBAETCS HA BLIXOAHOM CUrHane 3BYKOBOIO
[aBneHnsl, PeKOMEHAYETCS NOMECTUTL MUKPOCHOH AN U3MepeHus B GnmkHem none npeobpasosarens. Pe-
KOMEH/YETCS UCMOMb30BaTh METOA, C MOMOLLBIO KOTOPOrO U3MEPSIIOTCS TOMNBKO INIEKTPUYECKME UMK TONBKO
MexaHUYeCKUE CUTHarbl, KOTOPbIE SBMSAOTCA HEBOCNPUMMUYMBBLIMU K HEXENATESNILHOMY aKyCTUYECKOMY LUYMY.

8 NpenBaputenbHOe BbipaBHUBaHUE peXxXuma

poMKoroBopuTenb AOMDKEH NPOWTW NpeABapuTEnbHYIO MOArOTOBKY B COOTBETCTBMM C pasaenom 12
MO3K 60268-5. BpemeHHbIii cABUM 3BYKOBOM KaTYLLUKW, BbI3BaHHbIA XpaHEeHUeM npeobpa3oBatens B Te4EHUe
HEKOTOPOro BPEMEHMW B rOPU3OHTANbLHOM MOFIOXEHUU, MOXET ObITb YCTpaHeH nyTeM hyHKLMOHUPOBaHUA Npe-
obpasoBarens B TE4EHME HE MEHEee NATU MUHYT B BEPTUKANbHOM MONOXEHUU Nepes BbINOTHEHUEM perynsp-
HOTO U3MEpPEHMS.

9 CBoicTBa rPOMKOrOBOPUTENS, U3MEHSIIOWMECA BO BPEMEHU

BxoaHoW curHan, KoTopblii NOAAETCA HA AMEKTPUYECKUI BXOA rPOMKOFOBOPUTENS, MOXKET Bbi3BaTb Ha-
rpesaHne 3BYKOBOW KaTYLUKW, A TAKXXe M3MEHUTbL CBOIWCTBA NOABECKU BO BPeMA U3MEpeHusi. Takum obpasom,
BO BpeMA M3MepeHus HeobxoAnMO 3MEPUTb 3NEKTPUYECKOE CONPOTUBIIEHWE KATYLLKU U YYUTbLIBaTL €r0 NpU
pacyeTe NapameTpOB rPOMKOTOBOPUTENSA (HANPUMED, KOIPMDULMEHT SMEKTPUMECKNX NOTEPL Q,¢).

10 MeToabl nsmepeHnmn

10.1 OGwKe NnonoxeHun

[Ons M3sMepeHns napaMeTpoB GOMbLUMX CUrHAMOB MOTYT GbiTh UCMOML30BaHbl HUXKENPUBEAEHHbIE METO-
Obl. BMecTe ¢ pesynsraramu omkeH BbITb yKazaH UCTOMNb3yeMblii METos,.

10.2 CTaTuyecKuii UnNv KBaamcTtaTUYecKui Metoabl

10.2.1 OOwWwmMe nonoxeHun

HacTosiLLy0 TEXHONOTUI0 U3MEPEHWII NPUMEHSIIOT AN OnpeAeneHus HeNUHERHbIX napaMeTpoB npeobpa-
30Barens nNpy NOMOLLYW UCNOMb30BAHUS CUTHANA NOCTOSIHHOTO TOKA BENIUYUHOM U; (KaK NPpaBuUIio, HanpshKeHUs)
B Ka4eCTBe BXOAHOro curHana. focne AOCTUXEHUSI YCTAHOBUBLUETOCA COCTOSAHUA U3MEPSIIOT COOTBETCTBYIO-
LLiMe NepemMeHHble COCTOAHMS (CMELLIEHNE NOCTOSIHHOTO TOKA X;, CUITY NOCTOSAHHOTO TOKa F), U BLIMUCIAIOT 3HA-
YeHusi napameTpos [Hanpumep, K(x) = Fix;]. UsmepeHne noBTOPAIOT NOCNE U3MEHEHUA BEMUYMHBI CMrHana
MOCTOAHHOTO TOKA B CreayIowmMx pabounx Toukax x;, rae i = 1,....N ana usmMepeHus HenmHeHbIX NapaMeTpoB
B npeaenax pabovero AguanasoHa — Xpeak < Xj < * Xpeak CAOCTaTO4HLIM paspeLLeHnem.

M3-3a BA3KOYNpyroro xapakrepa marepuana noaBecku BPEeMS yCTaHOBNEHus, Heobxoaumoe ans Ao-
CTMXKEHUA YCTAHOBUBLLIETOCS COCTOSIHUSA, MOXKET NPEBLILLATL HECKONbKO CEKYH/, a CTaTUYECKNIA METO MOXET
3aHUMaTb 60NbLUIOE KONMYECTBO BpeMEHU. [pn ncnonb3oBaHMKU KBa3UCTAaTUYECKOTO METOA NEPEMEHHBIE CO-
CTOSIHNA U3MEPSAIOT A0 AOCTUKEHUS YCTAHOBUBLLETOCS COCTOAHUSA, NPU STOM CrielyeT yKka3aTtb UCMOonb3yemoe
BPEMSl YCTaHOBMNEHUS.

Monsy4yecTb u Apyrue BA3KOynpyrue CBOWCTBA NOABECKW BbI3bIBAIOT 3HAYUTENLHbLIE PACXOXAEHUS MEX-
Ay 3HaYeHNAMU XeCTKOCTHU K(X), 13MEPEHHON CTaTUYECKN C NOMOLLbIO CUrHana NOCTOAHHOIO TOKA, WU XEeCTKO-
CTH Ki,(X), N3MEPEHHOW AMHAMUYECKM C MOMOLLBLIO CUTHANA LUMPOKOMOMOCHOTO LIYMa.

4
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CwurHan nNOCTOAHHOIO TOKa CTaTUYECKUX M KBA3MCTAaTMYECKUX METOA0B HE MOXET MCNOMb30BaTbCA ANA
U3MEPEHUS HENMUHEWMHOW MHAYKTUBHOCTM 3BYKOBOW KaTyLuku L (X, /). Ha pucyHke 2 nokasaHa yctaHoBKa ans
CTaTUYECKOro U KBa3nCTaTMyYeCcKoro n3aMepeHnin napameTpoB OOMbLUMX CUTHAMOB.

Datumk
Mpeobpa3zoBarenb
leHepaTop
curHana b u;
NMOCTOSIHHOIO TOKa
PacuyetHble
= -t

N napameTpbl .
BxoaHoi M3mMepeHHbIin
cvrHan cvrHan

3HaueHve napaMeTpos
B paboqen Touke y;

¥

BbiGop paboueit
TOUKU

'

MapameTpbl
6onbLioro curHana

PucyHok 2 — YcTaHoBKa ANa cTaTU4ECKOro U KBasucTaTu4eckoro namepeHunit

10.2.2 Mpoueaypa

BbinonHuTb cneayowme 4enCTBUS:

a) B COOTBETCTBUM C aHaAnNn30M npeaenos paboyero gnanasoHa — Xpeak
peLueHneM OnpeaenuTb KoNu4ecTBo mamepeHuin N, BbiOpaTb HavanbHOE HanpskeHue U,
BO3pacTaloLLee HanpsHKEHNe Ugieo;

b) nHMUManu3npoBaTb NEPBYHO PabOYYIO TOUKY i = 1;

C) noaatb k NpeobpasoBaTento HanpsHKEHNE CUrHaNa NOCTOAHHONO TOKA U; = Ug, 4 + i-ustep;

d) nocne aoctmxkeHna npeobpasoBarenemM yCTaHOBUBLLETOCS COCTOSIHUSA UMW NPOXOXKAEHUSA 3aJaHHOTO
BPEMEHN YCTAaHOBNEHNSA T U3MEPUTL CMELLIEHUE X; M APYTME COOTBETCTBYIOLLME NEPEMEHHbIE COCTOAHNSA (Ha-
npumep, cuny F;) B paGoyeil ToUKe /;

€) paccunTarb HenuHelHbIA napameTp (Hanpumep, K(x) = Fix;);

f) BbIGpaTb crieaytoLyo pabouyto Touky i =i + 1 u nOBTOPUTL Npeabiaywme warn ¢ 1 no 5 4o i> N;

g) VHTEPnOnMpOBaTh 3HAYEHNS NAPaMETPOB MeXay pabounmm Toukamu x;, rae i =1, ..., N nnn Bblumc-
nUTb KOSPMULMEHTI PA3NOXKEHNUS B CTENEHHON pAa [Mcnonb3ysa ypasHeHue (3)].

< X <+ Xpea 1 TPEOYEMBIM pa3-

start 1 ONpeaennTb

10.3 TouyeyHbI AUHAMUYECKUIA MeTO/,

10.3.1 O6wue nonoxeHua

HacTosiLLyo TEXHONOTUIO M3MEPEHUI NPUMEHSIOT AN ONpeAeneHns HEMUHERHbIX NapameTpoB Npeod-
pasoBarerns npu NMOMOLLW UCMOMb30BAHUSA CUrHana NOCTOSIHHOTO TOKa u; (HanpUMep, NOCTOSIHHOTO HanpsbKe-
HUA UM NOCTOAHHOIO AAaBlneHnusA Boa,qyxa) C Hano)xeHueM cnaboro curHana nepemMeHHOro Toka uaC B Ka4yecTBe
BXOA4HOIo curHana. Mocne AOCTUXEHNA YCTAHOBUBLLETOCA COCTOAHUA U3MEPAIOT COOTBETCTBYHOLLIME NEPEMEH-
Hble COCTOAHMA (CMELLIEHNE NOCTOAHHOTO TOKA X; M aMNIUTYAbI CUMbI NEPEMEHHOTO F, . Y CMELLEHNA NePeMeH-
HOTO TOKa X,.), U BbIYMCIIAIOT 3HAYEHUS NapaMeTpoB (HanpuMep, BospacTatoLast ecTkocTb K (X)) = F /X, ).
M3mepeHne NOBTOPAIOT NOCIE U3MEHEHUS BEMUYUHBLI COCTaBIIAIOLLEN NOCTOAHHOMO TOKa BXOAHOIO CUrHana B
creaylowmx pabounx Todkax x;, rae i = 1, ..., N Ans usMepeHnsi HenmHerRHbIX NapaMeTpoB B npeaenax pado-
Hero INaNasoHa — Xeqy < X; <+ Xgeay € I0CTATOHHBIM Pa3pELLEHNEM.

AMI‘IJ‘II/ITy/:l,a Uac BXOAHOIO curHana nepemMeHHoro Toka AocraroyHo mana ansa Toro, YTOObI rapaHTupo-
BaTb NUHENHbIN xapakTep paboTbl npeobpasosarens [K(x; + x,.) = NOCTOAHHasA, BI(x; + X,.) = NOCTOAHHAA 1

ac)
L (X; + X;) = NOCTOSAHHASA] M BO3MOXKHOCTb NPUMEHEHUSA NUHEHHOMH MOAENNU rPOMKOTOBOPUTENS.
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B T0 Bpemsa kak HekoTOpble napameTpbl CnabbixX CUrHanoB [KO3(MUUMEHT cunbl BI(X;) U UHAYKTUBHOCTbL
L.(x)] coBnagaiwotr ¢ napamerpamu GOrMbLINX CUTHAMOB, USMEPEHHLIX C MOMOLLIO APYTNX METOA0B, C NOMO-
LLbIO JAHHOTO METOAA MOXHO MOMNY4UTb BO3PACTAIOLLYIO XKECTKOCTb K, (X ;), KOTOpasi MOXeET ObITh npeobpaso-
BaHa B 0ObIYHYIO XXECTKOCTb TOMbKO MHTETPUPOBAHUEM

X
K(x)= %Jch (x)dx. @
0

M3-3a BA3KOYNpyroro xapakrepa marepuarna nogBecky CyLLECTBYIOT 3HAUYUTENbHbIE PACXOXAEHUST MEX-
Ay 3HAYEHUAMM XEeCTKOCTU K(X), USMEPEHHON METOAOM U3MEPEHUSA MO TOYKAM C MOMOLLLIO CUrHana noCTosiH-
HOTO TOKA, U XECTKOCTN K (X), N3SMEPEHHON ANHAMWYECKN C MOMOLLIbIO NPOrpaMmbl N0A0GHOI curHany nepe-
MEHHOro Toka. Ha pucyHke 3 nokasaHa ycTaHOBKa ANA AMHAMWUYECKOro M3MEPEHUA Mo ToYKam napaMeTpoB
OonbLUMX CUTHAMNOB.

10.3.2 UcnbiTaTenbHoe 060pyaoBaHUue

BxoaHom curHan, Bkntovarowmin B cebsi COCTaBMNAOLLYI0 MOCTOSHHOTO TOKa U COCTaBMAIOLLYIO NepeEMEH-
HOrO TOKa, MOXET ObITb MONYYEH C MOMOLLBIO reHepaTopa ¢o CABUIOM NOCTOSAHHOIO TOKa B KOMMSIEKTE C YCU-
nutenem MOLLHOCTMW MOCTOSIHHOrO Toka. OgHako, nogava coCTaBnAlLWEN NOCTOAHHOIO TOKa Yepes3 aNeKTpu-
YeCKWUi BXOA BbI3bIBAET 3HAYUTENbHOE HArpeBaHWe 3ByKOBOW KaTYLLKW NPU BbICOKMX amnnuTyaax. B kauecree
ansTepHaTuBbl, Npeobpa3oBaTenb MOXET OblTb YCTAHOBMEH B rEPMETUYHON Kamepe, a NONOKEHUE 3BYKOBO
KaTyLLUKU MOXET ObITb U3MEHEHO NMyTEM U3MEHEHUSI BO3AYLLHOIO AABNEHUS NOCTOAHHOTO TOKA BHYTPU KaAMepbl.

leHepaTop
curHana Mpeo6paaoBarens N3amepeHHbIn
nepemMeHHOro Toka Uge curHan
Y Rarm i) Cvrvan
NOrpeLIHOCTH
kel
i !
[eHepaTop Nuneiinas OnTumarnsHo
cvrHana Mopient . nopo6GpaHHbIiA
NMOCTOAAHHOIO TOKa OueHuBaeMbIi napamerp
curuan |
MapameTpbl
cnaboro curHana
B pabouen Touke u;
Yy
Boi6op pabouei
TOUKU
Mapamertpbl

Gonbluoro curHana

PucyHok 3 — YcTaHOBKa AN M3MepeHUs NapamMeTpoB GOMbLLOMO CUrHANOB ¢ MOMOLLLIO TOYEUYHOTO MHaMUYECKOro
metoaa

10.3.3 Npouenypa
B cooTBeTCTBUM C aHaANU30M npegenos paboyero guanasoHa — Xpeak < Xi < * Xpeak ¥ Tpebyembim pas-
peLieHnem onpeaenuTb KOIMYECTBO 3MepeHnit N, HauanbHOE HANPSDKEHNE Uy, + M BO3PACTAIOLLIEE HaMpPshKe-
HUE Ugte,. BuiGpaTtb nepsyto pa60ljy|o TOUKY i = 1.
BeinonHuTh cnegyowme AenNCTBUSA:
a) noaath K NpeobpasoBaTento BXOAHON CUTHAN U; + U, = Uy, + Fgrep + Upes
b) nocne goctmxkeHnsa npeobpasoBarenem yCTaHOBUBLUETOCA COCTOSHUS UMM NPOXOXKAEHUS 3a4aHHOro
BPEMEHU YCTAHOBMEHUS T, N3MEPUTbL CMELLIEHNE MOCTOAHHOTO TOKa X; U NEPEMEHHbIE COCTOAHUA NEPEMEH-

HOTO TOKa (HanpuMep, iy NEPEMEHHOrO Toka F,, M CMELLEHNE NEPEMEHHOIO TOKa X, ) B pabouein Touke J;

6
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C) paccyuTatb nMapameTpbl cnadbix CUrHanoB (Takne Kak K, .(x) = F,/X,,) B onpeaeneHHoi paboveit
TOYKE X; C MOMOLLIbIO MIUHERHON MOAENK, ONTUMANbLHO NPUCMNOCOGNEHHON K M3MEPSIEMOMY CUTHATTY;

d) BbiOpaTb cnegytoulyo pabo4yto Touky i =i+ 1 1 NOBTOPUTL NpeabiayLme aranbi ¢ 1 no 3 goi> N.

€) MHTEePNONIMPOBAaTL 3HAYEHUSA NapaMeTpoB Mexay paGoummu Todkamm x;, rae i =1, ..., N unn Bbiuuc-
NUTb KOAPDULUMEHTBI PA3NOXKEHUSI B CTENEHHON paa [Mcnonb3ysa ypasHeHue (3)].

10.4 MonHbIX AUNHAMNYECKUIA MeTOA

10.4.1 O6wme nonoxeHus

MonHbIN ANHAMUYECKMI METOA UCMONbL3YET BXOAHOW CUrHan nepemMeHHOro Toka A0CTaToYHOW ammnnu-
TyAbl U LUMPUHBI CMEKTPA, TakOW Kak My3blka UM ayauo-curHan (wym). Kak npaBuno, BXOAHOW curHan He
BKMOYAET B cebs1 COCTaBNAOLLYIO NOCTOAHHOMO ToKa. 3mMepsieMble nepemMeHHble COCTOAHUA (HanpskeHue,
TOK, CMeLLIeHNe) Crny»aT OCHOBaHMEM ANsl onpeaeneHnsi cB060AHbIX NapaMeTPOB HENMHEWHOW Moaenu (Takow
Kak Mogenb ¢ cocpeAoTOYEHHbIMKU NapameTpamu Ha pucyHke 1). Ha oCHOBaHWU BbISABNEHHbLIX NEPEMEHHbIX
COCTOSIHUIA (TAKMX KaK TemMnepaTypa 3ByKOBOW KaTYLLKM) U HENIMHENHOCTeN Npeobpasosarenst (KeCTKOCTb K o)
amMnnuTyaa BXOAHOTO CUrHamna aBTOMAaTUYecCKn perynupyertcs Ans obecneyeHus 6e30macHoOl Kcnmyarauum
npeo6pasosaTesns Npu MakCUMarnbHbIX aMNAMTYyaax — Xpeak < X; < * Xpeak 1 BO nsbexxaHne NOBPEXAEHUS Npe-
obpasoBatensi. Ha pucyHke 4 nokasaHa ycTaHOBKA AfA AMHAMUYECKOrO M3MEpPEeHUs napameTpoB O0nbLUMX
CUrHanos.

Mpeo6pasopatenb MamepeHHbIi
] curHan
Peryn;wopy
‘cunuTens
ycuneHus MoHooT Cvrvan
leHeparop MOrpeLLIHOCTH
CcurHana u(h)
nepemMeHHOro Toka
f v &
HenuHeliHas Onmmans+o
i - nopoGpaHHbIi
BxoaHo# moaens OueH1BaeMbli napametp
curHan | curHan
Bri6op pabouero | I _ |
AuanasoHa - ‘

MapameTpbl
GonbLioro curHana

PuecyHok 4 — YcTaHoBKa ANA AUHAMUYECKOrO U3MEPEHUS NapaMeTpoB BonbLUMX CUrHanoB

10.4.2 TpeGoBaHuna

TpebyeTca UCTOUHMK curHana, obecneuuBaloLwmin ayano-curHan, KoTopblii NogaeTcs Yyepes yeunurenb
MOLLIHOCTU K BbiBOAAM (KneMmMam) rpomkorosoputens. flatumk Heo6xoaum Anst KOHTPONSA, N0 MEeHbLUEN Mepe,
OZIHOW NepeMeHHON COCTOAHUA (HanpuMep, Toka) rpomkorosoputensi. Cucrema o6pabotku curHanoe Tpeody-
€Tca ANnA MOAENUPOBAHUA B3aMMOCBA3SN MEXAY BXOAHbLIM CUTHANOM (HanpuMmep, HaNPsHKEHMEM) U KOHTPO-
nMpyemMon NepemMEHHOI COCTOSIHUA (HanpuMep, TOKOM), a Taloke ANs pacyeTa ONTUMarbHbLIX NapamMeTpos ¢
NMOMOLLbIO METOAA BbIPABHUBAHUS.

10.4.3 Npoueaypa

BbinonHuth cneayiowme 4enCTBUA:

a) nogaTb CUrHan LUMPOKONOMOCHOTO LUyMa Manon aMnNanTyabl Yepe3 yCUnuTesnb MOLHOCTU K Knemmam
rPOMKOrOBOPUTENS (HANPSDKEHUE NUTaHUS);

b) n3amMeputb SNeKTPUIECKNIt BXOAHOW TOK i HA KNEMMaXx UiKn Apyrme CurHanbl COCTOSIHMA (CMELLeHne
UNu 3ByKOBOE 1aBNEHNE) C NOMOLLIbIO MEXaHMYECKOTrO NNKU aKyCTUYECKOTO AATYmMKa;

C) onpeaenuTb NOTEHUManNbHbLIV BXOAHON TOK i’(f) C NOMOLLbLIO HENUHENHOW Moaenu npeobpasosarens
(Takon kak Mofernb C COCPeAOTOMEHHbIMU napameTpaMu Ha pucyHke 1). BblMMCNUTL CUrHAN NOrPELHOCTU
e(®) = i(® — i’(f) v oueHnTb CBODOAHBLIE NApaMeTPbl NOCPEACTBOM MUHUMU3ALIMM CUTHANA NorpeLuHocTu e(f);

d) nonyuuTL Npeaersbl CMELLEHUS X5, U X U3 ypaBHeHUN (4) u (7). OLeHNTL POCT TEMNEPaTypbl 3BYKOBOW
KaTyLuku AT, NyTEM KOHTPOMS CONPOTUBIIEHUA NO NOCTOAHHOMY TOKY R, KaTyLKu;
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€) yBenu4yuearb amnnuTyay BXOAHOro curHana Ao Tex nop, noka NMKOBOE CMELLEHNe Xpeak HE NPEBLICUT
CMELLEHNE Xpg;, OTpaHNYEHHOE KOI(DGULIMEHTOM CUSbl UM CMELLEHUE X, OFPAHUYEHHOE NOAATIIMBOCTLIO,
WNK Noka pocT Temneparypbl 3ByKOBOW KaTyLIKK ATy, HE NPEBLICUT AONYCTUMbIE NPeaent;

f) HeoOxoaMMO NPOBEPUTL aAeKBaTHOCTb MOAENMPOBAHUA U ONTMMASIbHOTO BbIPABHUBAHWUA MapaMe-
TPOB MyTEeM pacyeTa CpeAHen KBagpatuyHOro 3Ha4EeHNs NOrPELLUHOCTU MEXY U3MEPEHHON N CMOAENUPOBAH-
HOI peakuuein (TakoW Kak TOK, CKOPOCTb, CMELLIEHUE).

11 HenuHenHbIN KO3 PULIMEHT CUrbI

11.1 Mpadhuk 3aBucMMmocTu KoachbduumeHTa cunbl OT cMewweHua Bl(x)

11.1.1 Noanexawasn onpeaenieHNUIO XapakrepmcTuka

HenuHeliHbii kKoadhduumeHT cunbl Bi(X) NpegnovTUTenbHO PerucTpupoBaTth Kak rpaduyeckoe npea-
CTaeneHue, rnokasbiBaloLiee napaMmeTp kak (PyHKUMIO CMELLEHUA X, B Npeaenax u3aMepsaeMoro guvanasoHa
= Xoeak <X <+ Xpeq- MONOXMUTENLHOE CMELLIEHNE X COOTBETCTBYET OTKNOHEHMIO KATYLUKM OT 33iHE NNACTUHBI.
Ons nogaepxaHns opueHTaLMm NONoXeHUs Ha4ana u KOHUAa 06MOTKM KaTyLKW PEKOMEHAYETCA NOMETUTbL OCb
cMeLLeHUsi Tabnuykoi Co CIOBECHbIM KOMMEHTapUeEM.

11.1.2 MeToa usmepenus

11.1.2.1 O6Lme nonoxeHus

KoadhuuMeHT cunbl MOXET ObITb M3MEPEH CTAaTUYECKUM, MOMHBIM AMHAMUYECKUM UM AUHAMUYECKUM
METOAOM M3MEpPEHUs Mo TOYKaM, Kak 3To onpeaeneHo B pasaene 10. cnonb3yemblit METOA AO0MKEH ObiTb
yKasaH.

11.1.2.2 KoathpuumeHTbl pasnoxeHnsa koaduumeHTa cunsl

KoadhdhmumeHTo! bj, raej=0,1, ..., N npu pa3noxeHun B CTENEHHON PAA KPUBON KO3hduuneHTa cunbl

N
Bi(x)= Y.bjx’! 3
j=0

AOIKHbI BbITh YKasaHbl C MUKOBbLIM CMELLeHUEeM Xpeak' onucbiBaloWnM npeaenbl gnanasoHa yCTaHOBKWU

<X<+X

- Xpeak peak-

11.2 CmelweHmne, orpaHnyeHHOe KO3h(ULMEHTOM CUnbl Xpg,

11.2.1 MNognexawasn onpeaerieHMI0 xapakrepmcTuka

YMmeHblUeHne 3HavyeHusa Bl, BbI3BaHHOE ABWKEHMEM KATYLUKM OT UCXOAHOIO noyioXkeHusa nokosa x = 0,
OrpaHN4MBAET MaKCUMAarlbHOE NUKOBOE CMeLleHune. NMMKOBOE CMELEHNEe X, OrPaHUYEHHOE KOIDHULIMEHTOM
CUIbl KOCBEHHO ONpeAenseTcs yCrnoBMemM MUHMMANbHOMO OTHOWEHUA Ko3dhdmuueHTa cunbl paBHOro 3agaH-
HOMY MOPOroBOMY 3Ha4YeHuto Bl ...

(B4 000,
g g [BI(O))1 00% = Bhnin- @

PekomeHayeTcs McnosL30Batk Noporosoe sHadeHue B, =82 %, cootsetcrryiowiee 10 % UcKaxeHuto
MOAYNSiLUKM B COOTBETCTBUM C pasgenom 24 M3K 60268-5 ans ABYXTOHaNbLHOrO CUMrHana, BKAOYaloLwero B
ceba 0AMH TOH Ha PEe30HAHCHON YacToTe f; = f, 1 BTOPOW TOH Ha f,= 8,5 £,

MuKoBOE 3HAYEHNE Xg AOMKHO ObITh YKa3aHO C UCMONb3OBAHUEM MUHUMAMNLHOTO OTHOLLEHNA KO3ghdu-
uMeHTa cunbl Bl .., Hanpumep xg; = 3 MM npu Bl = 82 %.

11.2.2 MeToq usmepeHus

CwmelleHune, orpaHnveHHoe KoadphLUMEHTOM CUIbl AOIMKHO ObiTb M3MEPEHO Mo rpacuky 3aBUCMMOCTH
HENMHENHOro KoaduumeHTa cunsl OT CMeLleHnsa B cCOOTBETCTBUM € 11.1.2. Cneayert onpeaennuTb 3Ha4YeHue
Bl(x = 0) B MICXO4HOM NOMNOXEHUMN NOKOSA N YMHOXUTb €ro Ha NMOporoBoe 3Ha4YeHne MMHMMAanbHOro OTHOLLIEHUSA

koacppuumenTa cunbl (Hanpumep, npu Bl =82 %).
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Bl Bl(x = 0)
i
1
1
1
Ny A Bl (x=82%)-—-Y o My
N/A
X
0,0 A
“Xpeak 0,0 +Xpeak
<< BXOA KaTyLKu X MM BbIXOZ KaTyLUKN>>

PucyHok 5 — OnpepeneHne MakcMMasnsHOro MMKOBOMO CMELLIEHMS X, OrPaHYEeHHOTO TOMNbKO KO HULMEHTOM Crnbl

11.3 To4Yka CUMMETPUM Xgym, (Xac)

11.3.1 MNoanexawasn onpeaeneHUIo xapakrepucTuka
To4yka CUMMETPUM HA KPUBOW B/ ONUCLIBAET LEHTPArbHYIO TOUKY MEXAY ABYMA TOMKaMU HA KPUBOMW UME-

IOWUMK 0ANHAKOBOE 3HaveHue Bl.
BI(Xsym(Xac) ~ X0 T BI(Xsym(Xac) + X,0)- %)

OTAENEHHbIMU APYr OT APYra Ha 2X,.. 3aBUCUMOCTL TOUKN CUMMETPUM X (X,o) OT CMELLEHUS! X, AOIDKHA
ObITb NPUBEAEHA B BUAE KPUBOW, KaK MOKA3aHO HA PUCYHKE 6.

Xgym» MM
/

0 sssssssssnmmsssanannnnannnnannnnnssannnnnnnnns | JOFJOXKEHUE MOKOHA sununsnnnnnnnnnny

0,0 Xgor MM

PucyHok 6 — OnpeaeneHue no rpacvky 3Ha4eHUs cABUra 3BYKOBOMW KaTYLLKU OT TOYKM CUMMETPUN xsym(xac)
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11.3.2 MeToa usmepeHusa

Kak nokasaHo Ha pucyHke 7, Heobxoanumo BbiGpaTh 3HaYeHue BJ, kotopoe Oyaer meHblue Bl .., ¥ onpe-
AENUTL COOTBETCTBYIOLLME 3HAYEHUsI CMELLEHUA Xy U X, Npu Bl(x,) = Bl(xy) pacnonoxeHHbix ¢ AByX CTO-
POH OT MaKCUMarnbHOro 3HavyeHusi Bf. 3aTeM paccuuTath TOUKY CUMMETPUN Xg,,, = (X4 + Xp)/2 N CMellieHne

- . Y
X = X5 — X4|/2. Mpoueaypy NOBTOPUTL AMst MEHbLUNX 3HaYeHUn Bl.
_

3 Bl
= / max \\
3 /,F' """ P B D "q,\
= 1 H 1
17 | L\
= 1 1 H

Bl 3 1 ! 1
3 ] i

naT | i ! \
= 1 | 1 \
= | H \
= | \ 1
3 | I i
3 Xeym i
+— = |
3 | | :
3 1 ] i
3 i !
= 1 1
3 ! | !
= I H 1

0!0_ I I* | L L 1 'I 1 LI ? LI 1

Xpeak X4 0,0 X +Xpeak

<< BXOf] KATYLUKKN X MM BbIXO/] KaTyLUKW>>

PucyHok 7 — OnpepeneHne TOHKU CUMMETPUN X, ., XapaKTEPUCTUKN HeNMMHelHoro KoadduLpmenTta cunel BI(X)

sym
11.4 CaBUr 3BYKOBOW KaTYLIKM X frcet

CaBur 3BYKOBOW KaTYLUKN X, g4 SABMAETCA TOYKOW CUMMETPUM Xsym(Xac) ANA BEPXHETO 3HaueHus
Xa6(Xac > Xg) ANA OLEHKM CUMMETPUU Ha KPYTbIX y4acTkax KpuBon Bl. CABUr 3BYKOBOW KaTYLUKN X . PEIU-

CTPUPYIOT COBMECTHO C aMMIUTYAON X, HAMPUMEP Xygreet = 0,4 MM NPU X, = 5,2 MM.

MpumedyaHue — EcruTouka CUMMETPUN 3HAYUTENEHO UIMEHAETCS B 3aBUCMMOCTM OT CMELLEHUA (Xgym(Xae)
# NOCTOsSIHHAs), acUMMeTpUSA KpuBoi Bl oBycnosfieHa reoMeTpueid MarHUTHOro Nons U He MOXET BbITb KOMMEeHCMPoBaHa
€ NMOMOLLbIO CABUra KaTyLLIKK.

12 HenuHenHas XeCcTKOCTb

12.1 Mpadhuk 3aBUCUMOCTM HESNIMHEIHOI XKECTKOCTU OT cMeleHus K (x)

12.1.1 Nognexauwas onpeaesrieHUIO XapaKrepucTuka

HennHenHOCTb NOABECKW >XenaTerbHO PerncTpupoBatb B BUAE rpadpuyeckoro nNpeacTaBreHns XecT-
KOCTM, nokasblBaioLiee napamerp K (X) kaK (PYHKUMIO CMELLEeHUsl X B npeaenax u3mepsemMoro guanasoHa
= Xpeak <X <+ Xpeak n306paXEeHHOro Ha PUCYHKE 8. MOoNOKUTENLHOE CMEeLLIEHNE X COOTBETCTBYET OTKITOHEHUIO
KaTyLUKK OT 3aJHel nnacTuHbl. Ing nogaepxaHusa OpueHTaumm nonoXKeHUa Hayana u KoHLa 0OMOTKM KaTyLLKK
pPEeKOMEHAYETCA NOMETUThL OCb CMELLEHUSA CNOBECHLIM KOMMEHTapUEM.

MpumMedaHune —lpaduyeckoe npeacTaBneHne HenvHenHoh ynpyroi gedopmauun C.o (x), KoTopas AsnseTca

BeNNYNHON 0BpaTHOM HEeNMHENHON XKeCTKOCTU K (X) 3aTPYAHSAET UHTEpNpeTaumio HeriMHeiHoCTI Npu Gonee BbiCOKMX
CMeLLeHnsIX, e npeobnajaert BNMSHUE HENMHEWHOCTW BOCCTaHaBNMBaOLER cunbl.

12.1.2 MeTtoa usmepeHusa

12.1.2.1 OBLwme NonoxXeHns

XapakTepuCTUKY XXEeCTKOCTU XenaTenbHO U3MEPATb C NOMOLLBIO NOMHOr0 AMHAMUYECKOro MeToaa, Kak
3T0 onpeaeneHo B pasgene 10, MOCKONbKY OH HaunyylwuM oGpa3om OMUCLIBAET XapakTep NoABECKU Ans

10
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BXOAHOro ayauvocurHana. KoMnoHeHT NOCTOAHHOrO TOKa BXOAHOrO CUrHana, UCcrnosib3yeMblii B CTaTU4ECKOM,
KBa3MCTaTUYECKOM U METOoAEe U3IMEPEHUS MO TOYKaM, BbI3bIBAET CYLLUECTBEHHbIE PACXOXAEHUSA B 3HAYEHUAX
U3MEPEHHOW XEeCTKOCTU U3-3a BA3KOYNPYroro xapakrepa nogBecku.

12.1.2.2 Koa(pprumMeHTbI pas3noxXeHns XeCTKOCTU

. KoadbdpuumenTol k;rae j=0, 1, ..., N npu pasnoxeHun B CTENEHHON Psii KPUBO XKECTKOCTU, ONpeAeneH-
HOI Kak
N .
- xJ
Kis (X) = 2kjx ©)
j=0
AOMKHbI ObITb YKa3aHbl COBMECTHO C MUKOBbLIM CMELLEHNEM Xpeak: OMNCBIBAIOLLMM Npeaens! AnanasoHa
YCTAHOBKM — Xpoq < X < + Xpeay-

12.2 CmeweHue, orpaHnyeHHoOe ynpyroi aedopmaumein X

12.2.1 NMognexawan onpeaesieHNI0 XxapakrepucTuka

CHuxkeHue 3HadYeHns ynpyron gedopMauuu (NoaaTnMeocTu) noaBecku C, o, BbI3BAHHOE ABWKEHUEM Ka-
TYLUKW U3 UCXOAHOIO NOMOXEHUA Nokosi X = 0, orpaHMYMBaET MakCMmarnbHOe NMKoBoe cMmeLeHne. OrpaHuyeH-
HO€ ynpyroi gedpopmaumeil CMELLEHUE X, KOCBEHHO OMPEAENSAETCA YCNOBUEM MUHUMANBLHOTO OTHOLLEHUS
ynpyroi gecgopmanun paBHoi 3aaaHHOMY NOPOroBoMy 3HaueHuio C ..

C
min Cns () -100% = Cyjin-
~xo<x<x,\ Cns (0)

)

PekomeHayeTcsa ncnonb3osarth Noporosoe sHadenune C, = 75 %, coorsetcrayiowiee 10 % rapmoHu-
YECKOro UCKaXKeHuA ana cuHycounaarnbHOro ToHa nogaBaemMoro curHana npu peBOHaHCHOVI yacrtoTe fs‘ Nc-
Nnonb30BaHHOE NpeaenbHOe 3HaYeHNe AO0MKHO ObITb 3anMcaHo CO CMELLEHNEM X, Hanpumep xs = 2 MM npu
Crin =75 %.

12.2.2 Metoa usmepeHus

CwMeLleHune, orpaHMYEeHHOe ynpyron gedopmalmein, onpeaensiotr B cootseTcTeun ¢ 12.1. 3atem pac-
cunTbIBalOT rpacpuk nogarnueoctn C o = 1/K (x). Onpeaensior 3HadeHne C o (x = 0) B MCXOLHOM MOMNOXeE-
HUWU M YMHOXAIOT Ha NOPOroBOE 3HAYEHUE MUHUMAaNbHOIO KO3hpuumnerTa ynpyron gedopmaumm (Hanpumep,
Crnin = 75 %). 3Ha4YeHmne X ABMNAETCH HAMMEHBLLUMM 3HaYeHneM x, ana kotoporo C.. (X)=C .o (x = 0)Cyi,-

12.3 ACMMMeTPUS XKeCTKOCTU Ay (X oqy)

12.3.1 NMognexawan onpenesieHNIO XxapakrepucTuka
3aBMCMMOCTbL aCUMMETPUM OT cMeLLeHUs K. (X) OLIEHUBAIOT N0 e4MHUYHOMY 3HAYeHUIo Ha rpaduke

2(KmS (—Xpeak)_ Kns (Xpeak))
Kn (_Xpeak) +Kmns (Xpeak)

Mcnomnb3yioT 3HAYEHUS XKECTKOCTU MPU OTPULIATENBHBIX U MOMNOXATENBHBIX NPEAENnbHbIX 3HAYEHUAX CMe-
LEHNS X0, NIMEPEHHBIE HA rpacouke Ko PekoMeHayetca namepatb K o NpyU BbICOKOW amnnuTyae, Tak
4yTOObI Xpeak > Xc- MukoBoe cmeLleHue Xpeak: VCTIONb30OBAHHOE AMS ONPEAENeHns 3Ha4eHUs acuMMeTPuK

XECTKOCTH, TAKKE [I0MKHO ObITb 3aperncTpupoBaHo npu A, = 90 % (xpeak= 5,5 Mm).

A (Xpeak ) = 100%. ®)

11
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Kms(®)
J=-- Kins(- peak.
- I
i I
I
- I
- I
]
1
= I
IN/mm] ] i
] Kins(tXpeak)
[ WP RN IS SN SO St T I [P
] yi
i :
7 1
1
. 1
: :
I |
- i 1
- 1 1
i 1 1
0 IIIIIIIIIIIIIW_IIIIIIIII
“Xpeak 0,0 +Xpeak
<< BXOJ1 KaTYLLIK X, MM BbIXOZ, KaTYLLIKK >>

PucyHok 8 — OnpejeneHne 3Ha4eHUs acCUMMETPUN XXECTKOCTU MO rpachuky 3aBUcMMOCTh K ()

12.3.2 MeToa usmepeHusa

OnpeaennTb 3HAYEHUS XXECTKOCTW MPU NONOXUTENBHOM U OTPULIATENBHOM NMMKOBOM CMEeLLEeHUN Xpeak Ha
n3MepuTesbHOM rpadmke K o(X) Kak NokasaHo Ha pucyHke 8. 3aTeM paccuuTaTb aCUMMETPUIO XKECTKOCTH A,
C NOMOLLbIO ypaBHeHuUs (8).

13 UHAYKTUBHOCTL, 3aBUCMMas OT cMmelleHus L (x)

13.1 Mpadhuk 3aBMCUMOCTU UHAYKTUBHOCTK OT CMeweHns L (x)

13.1.1 NMoanexawan onpeaeneHnI0 XapakrepucTuka

HenuHenHOCTb MHAYKTUBHOCTU NPEANOYTUTENBHO PErMCTPUPOBATh Kak rpadyuyeckoe npeacraBneHue,
nokasblBaioLiee napameTp MHAYKTUBHOCTH L (x) Kak chyHKLMIO CMELLEHUS X B NPeAenax u3MepseMoro avana-
30HA = Xpeak < Xj <+ X0k MPY OTCYTCTBUM BXOIHOTO TOKA (i = 0). Mono)xuTensHoe CMeLeHne X CooTBETCTBYET
OTKMOHEHUIO KaTyLWKW OT 3aAHen NNacTuHbl. [na noaaepkaHusi OpMeHTauuu NOMOXKEHWS Havana U KoHua
OOMOTKM KaTYLIKW PEKOMEHAYETCA NOMETUTb OCb CMELLIEHUSI CIIOBECHBIM KOMMEHTapuemM.

13.1.2 MeTtop usmepeHua

13.1.2.1 Obwme nonoXxeHua

Xapakrepuctuka Kpnson MHAYKTUBHOCTU MOXKET ObITb U3MEPEHA MOMHbLIM AUHAMUYECKUM NN AUHAMK-
YeCcKUM METOAOM U3MEPEHUA NO TOYKAM, Kak 31O onpeaeneHo B pasaene 10.

13.1.2.2 KoadhdhuumeHTbl pasnoxenus Ly (x)

|€03det)l4ul4€HTbl IJ raej=0,1, ..., N npu pasnoxeHun B CTENEHHO! psiA MHAYKTUBHOCTHU L (X) onpeae-
NEeHHOW Kak

N
Le(x)=YIx|i=0 )
j=0
AOIMKHbI ObITb yKa3aHbl COBMECTHO C NMKOBbIM CMELLEHNEM Xpeak' onucbiBawLWMM Npeaensl gnanasoHa ycra-
HOBKU _Xpeak <X<+ Xpeak'

12
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13.2 CmelleHue, orpaHMYeHHOe MHAYKTUBHOCTBIO X

13.2.1 Noanexawan onpeaeneHnIo xapakrepucTuka

MakcMManbHOoe NMKOBOE CMELLIEHWE OrpaHUYUBAET U3MEHEHUE 3MEKTPUYECKOrO BXOAHOIO MMneaaHca
Ha Goriee BbICOKMX YacToTax, 00YCOBNEHHOE HENMMHENHbIMK anemenTamm L (x), L,(X) n Ry(x) B Mogenn LR2,
KaK MokasaHo Ha pucyHke 1. OrpaHU4eHHOE MHAOYKTUBHOCTLIO CMELLEHNE X; KOCBEHHO OMPEAEensieTca Mak-
CUMArbHbIM M3MEHEHWEM MMMEAAHCa PaBHLIM 3a/JaHHOMY MOPOTrOBOMY 3HAYEHUIO Z .. C UCMONb30BaHNEM
yactotbl f, = 8,5 £, rae f; ABNSAETCA PE30HAHCHOW YaCTOTON.

1Zs (x.12) - Z (0.15)
max
—X_ <X<X_ |—Ze (0, fr )|

100% = Zppax - (10)

PekoMeHayeTcs ncnosnb3oBath Noporosoe 3Hadenune Z,... =10 %, cootsercraytowiee 10 % UCKaxKeHUto
MOAYNAUUKN B COOTBETCTBUM C pasaenom 24 MOK 60268-5 ana AByXTOHANbLHOIO CUrHana, BKYaoLWwero OauH
TOH Ha pe3oHaHcHoii Yactore f; = f, 1 BTopoi ToH Ha f, = 8,5 f,.

MnkoBOE 3Ha4YEHMe x| AOMKHO ObiTb YKA3aHO COBMECTHO C NOPOTOBbLIM 3HAYEHNEM MaKCUMATbHOTO K3-
MEHEHMS UCMOSb30BaHHOIO umneaaHca Z,,.., Hanpumep x, =3 MM npu Z,... =10 %.

13.2.2 MeToa namepeHunsa

OneKkTpu4eckuii BxogHow umnedaHc Z,(x, f,) usmepstotr npu dvacrore f, = 8,5 f; (C ncnonb3oBaHu-
€M PE30HaHCHOW 4acToThl f)) C MOMOLLbIO MOMHOMO AMHAMUYECKOTO MMM AWHAMWYECKOro MeToda u3mMe-
peHMA NOo TOMKaM B COOTBETCTBMM C pasaernom 10. Onpeaensior NOPOroBoe 3HaYeHue Ans MakCUManbHO-
ro U3MeHeHua umnegaHca (Hanpumep, Z = 10%). 3HayeHUeM x| SIBMSAETCA HAaUMEHbLUEE 3HaYEHUE X,
rae Z,(x) - Z,(x=0)=Z (x=0).

max’

max
maxZe

14 UHQyKTUBHOCTb, 3aBMCUMasi OT Toka L (/)

14.1 Nognexauwan onpeaesieHNIO XapakTepUucTuKa

HenMHENHOCTb MHAYKTUBHOCTU NMPEANOYMTUTENBHO PErMCTPUPOBATL Kak rpaduyeckoe npeacraBneHue,
nokasblBatoLlee napamerp MHAYKTUBHOCTU L () KaK (DYHKLMIO OT CMELLEHNSA | B Npedenax usmepsiemoro aua-
nasoHa - <j<+ ipeak 6e3 cMeLleHus KaTyLwku (x = 0).

’peak
14.2 MeToa nsmepeHus

14.2.1 O6wMe NonoxeHus

HennHeiHoCcTe UHAYKTUBHOCTU L (/) AOMKHA N3MepPATbCS NOMHbIM AMHAMUYECKMM METOAOM, Kak 3TO
onpeaeneHo B pasaene 10.

14.2.1.1  KoadhdpuumeHTs pasnoxerns L ()

Koadbcbuuuentel £ rae j= 0, 1, ..., N npu pasnoxeHun B CTENEHHON psAA WHAYKTUBHOCTW L (i), onpeae-
NEeHHON Kak
N N
Le()= Y fx/|i=0 (11)
j=0
JOMXKHbI ObITb 3anMcaHbl BMECTE C NMUKOBLIM TOKOM ipeak, ONUCHLIBAOLWMM MNpeaenbl Auana3oHa BbipaBHUBA-
HUA = ipeak <1<+ ipeak:

15 MapameTpbl, NonyyaeMmblie U3 reOMEeTPUUECKUX Pa3MepPoB U XapaKTepUCTUK

15.1 MakcumManbHoe NMKOBOE CMelLeHNe Xy axq

MakcnMmanbHOe NUKOBOE CMELLIEHNE X\;axq NOMNYYaETCA U3 HEMMHENHOTO UCKAXKEHUS, U3MEPEHHOrO Ha
BbIXOAHOM CUrHamne 3BYKOBOIO [@BMNEHUS. Xy axq OMPEAENAIT KaK NMKOBOE CMELLEHWNE 3BYKOBOW KaTYLLKM,
NPy KOTOPOM MaKGMManbHOe 3Ha4YeHUe 06LLEro rapMOHNYECKOTO UCKaXKEHUS d, MO0 UCKAXEHUA MOAYNALIMN
BTOPOTO nopsaaka d,, NGO UCKaXKeHNA MOAYNALMM TPETLETO Nopsaaka d; nNpu n3rny4aeMom 3ByKOBOM AaBre-
HWW PaBHO 3aaHHOMY NOPOroBOMY 3Ha4eHWI0 d (MCNOMNb30BAHHOMY B KAYECTBE HIKHETO MHAEKCA B Xyaxq):
Hanpumep, Xyaxio = 3 MM npu d = 10 %.

13
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15.2 MeToA U3MepeHusa

15.2.1 OOwme NoOnNoXeHUsA

Ha auxamuk nogaercs curHan NUHenHON Cynepnosnumun NEPBOro TOHa Ha PE30HAHCHON YacToTe f; = f
1 BTOPOroO TOHA Ha f, = 8,5 f_ ¢ oTHoweHnem amnnmTyn 4:1. O6LIee rapMOHUYECKOE UCKAKEHNE d) OLIEHUBAET
rapMOHWKK f;, @ CKaxeHna moaynsuun d, U d; N3MEpPSIOTCA B COOTBETCTBUM C pasaenoM 24 MK 60268-5.
PekomeHayeTCca NpoBOAUTL M3MEPEHUE 3BYKOBOTO AaBneHUs B OnvkHeM none AuHaMuka u UCnonb3oBaTh No-
porosoe 3Ha4yeHue d = 10 %.

15.2.2 NMukoBoe cmeweHune x;;,, OrpaHuINBaemMoe reomeTpuei asurarens

MNukoBoE CcMmeLleHne X;;, ONUCLIBAET naeanbHy SIMHERHOCTLIO KOHGUIypauuyu NOABECKW UNK uaeanb-
HYI0 NOABECHYIO KOH(PUrypaumio n onpeaenseTca ypaBHEHUEM

|hcoil - hgap
Xin ™%
C MCNONb30BAHNEM 3HAYEHUN BLICOTbI KATYLLKK N, W ryOnHbI 3a30pa hgap, yKa3aHHbIX usrotosutenem. dak-
TUYECKUM pacnpeaeneHneM MarHUTHOro Nons B 3a3ope U 3a ero npegenamu (B KpPAeBOM MONE) MOXHO npe-
Hebpeub.
15.2.3 MNpeaenbHoe OTKNOHeHNe MeMOpaHbl aKyCTUYECKOTO 3NyyYaTens X, ..
MpenensHoe OTKMOHEHNE X o, ONUCLIBAET MAKCMMATbHBIA X0/ KaTyLLKN 0€3 yueTa MCKaXXEeHUs BbIX0/-
HOro curHana. 3Ha4yeHue napaMeTpa MOXHO NONYYUTb U3 reOMETPUU NOABUXKHOTO y3ra KaTyLUKU U NOABECKM,
HO ero Heobxo0AMMO NPOBEPUTHL C NOMOLLBIO NPAKTUMECKUX UCTIbITaHUI ANs rapaHTuM paboTbl rPOMKOrOBOPU-
TN 0 X,echn 0€3 NOBPEXAEHNUA.

(12)
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MpunoxeHune OJA
(cnpaBouHoe)

CBeZeHns1 0 COOTBETCTBUM CChISIOYHLIX MEXAYHAPOAHbLIX CTAHAAPTOB HALMOHASNLHbIM
M MeXrocyaapCTBeHHbIM CTaHgapTam

Tabnuya OAA

OB0o3HayeHWe CCbISTOUYHOTO Mexay- CTteneHb OB6o3HayeHe N HaMMeHoBaHue COoOTBeTCTBYHOLLEro
HapogHoro cTaHaapTa COOTBETCTBUSA HaLWOHamNLHOTO, MeXroCyJapCTBEHHOTO CTaHAapTa
IEC 60268-1 IDT OCT IEC 60268-1—2014 «O6GopyfnoBaHUe 3BYKOBbIX

cucteM. YacTb 1. OBLme NonoxeHUs»

IEC 60268-5:2003 —

*

xogutca B ®efepanbHoM MHEDOPMaLMOHHOM poHAE CTaHAapToB.

COOTBETCTBUS CTaHAapPTOB:
- IDT — MAEHTUYHbIE CTaHAapThI.

* COOTBETCTBYHOLMIA HaLMOHamNbHBIA CTaHAapT OTCYTCTBYET. [lo ero yTBepXAeHUs peKOMeHYEeTCs UCTOoNb3oBaTh
nepeBofd Ha PyCcCKuii S3biK AaHHOTO MEXAYHapogHOro cTaHaapTa. MepeBos AaHHOro MeXAyHapofHOro cTaHgapTta Ha-

I punmMedvyaHune — B HaCTOﬂLLlEIZ Ta6nv|qe NCnonb30oBaHO cneayrwlime ycrnoBHoe 0603HaYeHne cTeneHu

15
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Clark D., J. Audio Eng. Society, vol. 45,
p. 129—140, March 1997

Klippel W., J. Audio Eng. Society vol. 51,
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Bbubnuorpadpuna

Precision Measurement of Loudspeaker Parameters (TovHoe
n3MepeHue napaMeTpoB rPOMKOroBopuTEnei)

Assessment of Voice-Coil Peak Displacement xyax (OueHka
MUKOBOTO CMELLEHUS1 3BYKOBOW KaTyLLIKN Xpax)

Low-Frequency Loudspeaker Models that include Suspension
Creep (Mogenun HM3ko4aCTOTHBIX FPOMKOroBOpUTENEN, BKNoYaroLwwme
NonN3y4ecTb NOABECKN)

Tutorial: Loudspeaker Nonlinearities — Causes, Parameters, Symp-
toms (YuebHoe nocobue — HennHeWHOCTU rpoMKOroBOpUTENEN.
Mpy4nHEI, NapameTpel, NPU3HaKK)
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KnioueBble crioBa: aCCUMETPUSA XKECTKOCTH, Npeobpa3oBaTenb, GObLLIONA CUrHam, [POMKOTOBOPUTEND, U3Mepe-
HUE, MHAYKTUBHOCTb, CMELLEHUE, UCTIbITaHUS, KOS(DMULMEHT CUMbI, HENMUHENHBINA KOS MULIMEHT CUTbI, KECT-
KOCTb, ynpyras aecopmaiysi, To4Ka CUMMETPUM, COBUT 3BYKOBOM KaTYLLKU
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