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perynnpoBaHuio 1 MeTponorum ot 24 Hosi6ps 2016 r. Ne 1767-cT

4 HacToawmin cTaHfapT WAEHTMYEH MexayHapoaHoMmy ctaHaapTy NCO 7626-2:2015 «Bubpauna n
yaap. 9kcnepumeHTasibHOe OonpefenieHne MexaHU4eckoi nofswxHocTu. YacTb 2. M3mepeHus, ucnosnb-
3ylolwMe O0fHOTOYEYHOe nocTynaTenibHoe BO30YXAeHMe MpUCcCoedVHEHHbIM  BUMOPOBO3byAUTENEM»
(ISO 7626-2:2015 «Mechanical vibration and shock — Experimental determination of mechanical
mobility — Part 2: Measurements using single-point translation excitation with an attached vibration exciter»,
IDT).

Mpu NpMMeHeHnn HacToALLEero cTaHJapTa PEKOMEHAYEeTCA UCMNOIb30BaTb BMECTO CCbIIOYHbIX MeXAyHa-
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0T 29 uioHa 2015 1. Ne» 162-®3 «O cTaHfapTusaymm B Poccuiickoin degepaunn». MHcopmauns 06 nameHe-
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JapTbl». CooTBeTCTBylOWAaa WHOPMauus, yBefOMIEHME W TeKCTbl pasMelalnTcsa Takxe B
MH(OPMaLMOHHOW cucTeme 06LLero Noib30BaHNa — Ha oduumanbHOM caliTe PefepanbHOro areHTCcTBa
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rOCT P 1CO 7626-2—2016
BsepeHune

O6uee BBegeHNe K cTaHgapTam cepun NCO 7626, NOCBALWEHHBIM N3MEPEHUAM
MexaHW4yecKo NOABUXHOCTU KOHCTPYKLUIA

OnpegeneHne MexaHN4Yeckol NoABMKXHOCTU KOHCTPYKLMI 06 BEKTOB NO3BOAAET NOYUNTb UX HACTOTHO-
3aBUCUMbIE AUHAMUYECKNe XapaKTePUCTWKW, BblPaXEHHble uYepe3 pasHble XapakTepuCTUKN [BUXKEHUS:
CKOPOCTU (MeXaHU4YecCKyto NOABWMXHOCTb), YCKOpPeHUs (YCKOPSEeMOCTb) WAn nepemelleHuns (AnHaMuyeckyto
noAaT/IMBOCTb). — B Pa3HblX TOUKax KOHCTPYKLUMW. Kaxaasa Takas xapakTepucTuka siBnseTcs, no cyTu, COBoO-
KYNHOCTbI0 )a30BbIX BEKTOPOB ABVXKEHNA KOHCTPYKL UK, ABNSIOLLEr0CS OTKNKOM Ha NPUIOXEHHOE eAVHNYHOE
cunoBoe (MM MOMEHTHOE) BO3AeiicTBME, aMnanTyaa 1 hasa KoTOpbIX 3aBUCAT OT 4acTOTbl.

MocKobKy yCKOPSieMOCTb U AHaMuyeckas noAaTnBOCTb OT/IMYAOTCS OT MexaHU4Yeckol NOABMXHOCTY
TO/bKO BbIGOPOM BE/IMUMHBI, ONMChIBAIOLLEV ABMKEHNE KOHCTPYKLWW, 415 YIPOLLEHUS N3N0XEHUS BO BCEX Yac-
Tax MCO 7626 paccmaTpuBaeTcsa M3MepeHe MeXaHUUYeCKol NoABUKHOCTU. Mpu HE06X0AUMOCTY NONYUYEHHYHO
4acTOTHYI0 XapaKkTepucTuKy nen<o npeo6pasosBaTb K N060MY APYroMy BuAy U3MEHEHWEM XapaKTepucTUKu
[ABWXEHUS, Hanpumep CKOPOCTW Ha YCKOPEHWe.

O6bIYHO M3MEPEHME MeXaHNYeCKO! NOABKHOCTMN BbINOHSAOT B LENAX peLleHns cneaynLwmnx 3agad:

a) npepfckasaHus OTKIMKa KOHCTPYKL MM 06 bekTa Ha M3BECTHOE BXOAHOE BO30YXAEHHO:

b) onpegeneHns MoAasbHbIX XapaKTePUCTUK KOHCTPYKLMUM (POPM MOA. COBCTBEHHbIX 4acTOT U KO3
huureHToB gemncrpoBaHus);

C) OonucaHusi fUHAMMUYECKOro B3aMMOAEeNCTBUSA CBA3AHHbIX KOHCTPYKLNIA;

d) npoBepkn afeKBaTHOCTU N MOBLILIEHNA TOYHOCTN MaTeMaTU4yecknx Mogenei KOHCTPYKLWIA;

e) onpegeneHns AnMHamMUYeckux CBOMCTB (Hampumep, KOMMNAEKCHbIX MOAYNel ynpyroctun) NpocTbiX u
KOMMO3ULIMOHHbIX MaTeprasnos.

HekoTopble 3agaun TpebyoT NOIHOTO ONUCaHWA AVHAMUYECKOV XapaKTePUCTUKN KOHCTPYKLUW B 3aaH-
HOW TOUKe KaK OTKNMK MOCTynaTe bHbIX U YTN0BbIX ABMXEHWI B TPEX B3aNMHO NepneHAnKynAapHbIX Hanpasne-
HUAX Ha COOTBETCTBYIOLME BO3OYXAEHUA Cunamy U MOMEHTamu cuibl. Takmum 06pa3oM, B AAHHON TOuke
MeXaHn4yeckne NoABMXHOCTM 06pasyloT MaTpuLy pasmepHocTH 6x 6. Ecnin Takyto XxapaktepucTuky onpegens-
t0T B N TOUYKax KOHCTPYKLUW, TO ee MOJSIHOEe ONncaHne COOTBETCTBYET MaTpuLle MeXaHUYeCcKnX NOABVXHOCTE
pasmepHocTu 6W* 6N.

B 60/1bLUIMHCTBE NPaKTUYECKMX 3a4ay NOMIHOTO 3HaHWSA MaTpPULLbl MEXAHUYECKMX MOABUMXHOCTEN He Tpe-
6yeTcs. 1 ocTaTOYHO ONpeAenunTb, Kak Npasuao, 3Ha4yeHne BXOAHOW 1 OAHON UV HECKOMBbKMX NepexoAHbIX
NOABWKHOCTEN, npunaras cunoBoe BO3AeNCTBUE TOMbKO B OAHON TOUKE KOHCTPYKUMM U M3MepPsis B COOTBE-
TCTBYIOLLMX TOYKAX XapakTepucTMK1 NocTynaTenbHOro AsmxeHns. OfHaKko nHoraa Ansa onucaHus guHaMmuyec-
KOro nosefieHNs 06bekTa NPUXOANTCHA N3MEPATL TaKkKe Yr0Bble COCTaBNALWME ABWKEHUS 1 MOMEHTbI CU/.

McTopryeckn 4acTOTHbIE XapakTepUCTUKN KOHCTPYKLUIA NPUHATO 6b1N10 ONMCbIBaTL B BEMYMHAX, obpaT-
HbIX Bbllleyka3aHHbIM. Tak. BeNMUMHOM, 06paTHOW MeXaHM4YecKol NOABWXHOCTU, SABNSIETCH MexaHW4eckuit
nvmnegaHc. OgHako Heo6xo4MMO MeTb B BUZY, YTO B 06LLLEM Clyyae o6paLleHmne Kaxaoro anemMmeHTa MaTpuLbl
MeXaHW4YeCKUX NOABWXHOCTEN He MO3BOMAET NOMYUYUTb MATPULY MexaHW4yecknx umnegaHcos. KoppekTHoe
npeobpasoBaHue TpebyeT obpalleHns Bcell MaTpuLbl MEXaHNYeCKUX NOABMKHOCTEN B LLlenoM. [laHHbIi Bon-
poc paccmatpusaeTca B NICO 7626-1:2011.

BBefeHue K HaCTOsILEeMy cTaHAapTy

B 60/1bLUNHCTBE NPaKTUYeCKMX 3a4a4 MeXaHN4YeCcKyto NoABUMKHOCTb JOCTATOYHO ONpeAensaTh o n3mepe-
HUAM NPSAMOJIMHEHON CKOPOCTMN B OAHOW UM HECKONBbKMX K/HOUEBbIX TOUYKaX KOHCTPYKLMUW (BK/IIOYAs TOUKY BO3-
6YyXAeHns) B OTBET Ha NPAMOJIMHEiHOe CM0BOE BO3AeElCTBME B €AUHCTBEHHON Touke. Takoe Bo3aeicTBne
MOXeT ObITb MPUIOXEHO C NOMOLLIbI0 BUGPOBO36YAUTENS, KaKCOELNHEHHOTO, Tak UHEe COeAUHEHHOTO C UCbITY-
eMblM 06BeKTOM. PasfenieHHo cnocoba Bo3byx/JeHns Ha [iBa yKasaHHbIX Knacca BaXHO C TOUKW 3peHnst BO3-
MOXHOCTW GbICTPO U NIEFKO U3MEHUTb MEeCTO NPUIOXEHUS BO3AeNCTBUSA. Tak. Hanpumep, ropasfo npoiie
BO30YyX/AaTb KOHCTPYKLMIO B Pa3HbIX TOYKaX C MOMOLLbI0 N3MEPUTEIbHOT0 MO0TKa, YeM 0becneyunBaTb Hadex-
Hoe coefiMHeHNe KOHCTPYKL MU ¢ BUOPOBO36YyAMTENEM B KaXA0M Takoi Touke. OfHAKO 4acTo NpeanoYTUTeb-
Hee BO30YXAaTb KOHCTPYKLMIO NPUCOefUHEHHbIM BUOPOBO36YyAMTENeM, naHHbIi cnocob paccmaTprBaeTcs B
HacTosLleMm cTaHfapTe. V3amepeHns ¢ ncnonb3oBaHneM yAapHOro Bo30yXAeHUs yCTPOCTBOM, He npucoeam-
HSAAeMbIM K KOHCTPYKLUK, paccMmartpusatoTcs B ICO 7626-5.
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HALULMWOHANBbHBLIN CTAHAAPT POCCUWNCKOMWN GELEPALUMN

Bubpauus v ygap
OKCNEPUMEHTA/IbHOE OMPEAENEHVE MEXAHWYECKON NOABVXXHOCTU
YacTtb 2

M3mepeHus, ucnonb3yolime oAHOTOUEYHOE NOCTynaTeNbHoe BO36GyxXaeHune
npucoeNHeHHbIM BUGPOBO36YANTONMEM

Mechanical vibration and shock. Experimental determination of mechanical mobility.
Part 2. Measurements using single-point translation excitation with an attached vibration exciter

[ata BBefeHuns — 2017—12—01

1 O6nacTb NPUMeEHeHus

HacTtosAwuin ctaHgapT ycTaHaBAnBaeT MeTOAbl U3MepPEHNs MeXaHNYeCcKo NOABMXXHOCTY KOHCTPYKLNNA,
TakuX Kak 34aHusi, MallviHbl U TPAHCMOPTHbIE CPeACTBa, C NOMOLLbLI0 NPUCOeAUHAEMOro BU6poBo3byauTens,
cosgatollero noctynaTenibHoe BO30YX4eHNe KOHCTPYKL MU B TEYEHUE BCEro BPEMEHUN 3MEPEHUS.

HacTosiwmnii ctTaHgapT pacnpocTpaHsaeTCs Ha U3MepPeHNst BXOAHOW 1 MepexogHON MOABMXHOCTY U MOXET
6bITb TaKXKe WUCNOMb30BaH NPU M3MEPEHUSIX APYTNX YaCTOTHbIX XapakTEPUCTMK, TakMX Kak YCKOPSeMOCTb,
AvHaMunyeckas noAatavMBoCTb unu apdpekTuBHaA macca. B HacToswem ctaHgapTe paccMaTpuBaeTcs OfHO-
BPEMEHHOE BO30YXEHNE KOHCTPYKLUMUW B OAHOI TOUKE, HO YNC/I0 TOYEK OLHOBPEMEHHbIX M3MEPEHUI OTKNKA
MOXEeT ObITb MPOU3BOJIbHLIM (YTO MOXET NOTpeboBaTbCA, HaNpUMep, NPy MoAaslbHOM aHanuse).

2 HopmaTtuBHbIe CChIIKK

B HacToslLeM cTaHAapTe UCMO/Ib30BaHbl HOPMATUBHbIE CCbI/IKU HAa CreayLLme cTaHaapThl:

ISO 2041, Mechanical vibration, shock and condition monitoring - Vocabulary (Bubpauus, yaap u
KOHTPO/b cocTosiHMA. CnoBapb)

ISO 7626-1:2011, Mechanical vibration and shock — Experimental determination of mechanical
mobility — Part 1: Basic terms and definitions, and transducer specifications (Bubpauus n ygap. 3kcnepmmeH-
TaslbHOe onpefesieHne MexaHU4eckoi noaBmxXHOCTU. YacTb 1. OCHOBHble Tpe6GoBaHMUA, ONpeaesieHus u
TpeboBaHus K NpeobpasoBaTesnsm)

3 TepMuHbl 1 onpeneneHus

B HacTofileM cTaHgapTe npuMeHeHbl TepMuHbl No MICO 2041, a Takke cnegylowme TepMuHbl C COOT-
BETCTBYIOLLVMU OnpefeieHUsaMN.

MpumeyvyaHune — Mockonbky HaCTOAWMIA cTaHAapT NOCBALEH HENnocpefCTBEHHO YaCTOTHbIM XapaKTepucTu-
KaM KOHCTPYKUMWIA N NX NU3MEPEHUSIM, B MPUMeYaHUsAX K CI0BapHbIM CTaTbsIM COAEepXaTcsl AONOHNTE NbHbIE CBEAEHNA NO
cpaBHeHWI0 ¢ npusefeHHbIMM B MICO 2041.

31 yacToTHas xapakTtepuctuka (frequency-response function): YacToTHO-3aBUCMMOE OTHOLUEHUe
®ypbe-Npoo6pasoBaHus OTKINKA K Dypbe-NpeobpasoBaHnio Bo36YXaeHNs IMHEHO CUCTeMbI.

M3paHne opuynanbHoe
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MpumMmeuaHune 1— Bo3byxaeHNe MOXET NPeACTaBNATL CO60I rapMOHNYECKYIO WKW CyYaliHyto (DyHKLMIO Bpe-
MeHW. a Takke NnepexoiHblii npouecc. YacToTHas XxapakTepucTka He 3aBUCUT OT aiifja BO3GYXAEeHUs Npu yCnoBum, 4YTo a
AvanasoHe BO36GYXEHNSA U OTKVKA NOBEAEHNE 06beKTa BO30YXAEHUS NIMHENHO. B 3TOM ciyyae pesynbTaTbl UCMbITaHWiA,
npoBeAeHHbIX C BO36YXAeHUeM KOHKPeTHOro BuAaa, 6yayT cnpaBefiMBbl ANs NpefckasaHus OTKAMKA CUCTeMbl NMpU BCex
Bufax BO36YyxAeHus. ®a3oBble BEKTOPbI U 3KBUBANEHTHbIE WM MOHATUS, UCNO/b3YEMbIE AN ONUCAHUS BO3GYXAEHUs a
thopme cnyyaiiHoii hyHKLMM UK NEPEXOAHOro npoLiecca, PacCMOTPEHbI B MPUIOXeHun B.

NMpumevyaHue 2— HanpakTuke ycnoBUs NMHEAHOCTN CUCTEMbI BbIMOHATCA TOMIbKO B HEKOTOPOM MpUGau-
XEHUW B 3aBUCUMOCTU OT BUAA CUCTEMbI U YPOBHS BO36YXAeHWs. Mpn NpoBefeHUn UCNbITaHWii BaXHO y6eAnTLCS a oTcy-
TCTBUW CYLLECTBEHHbIX HEXENaTesbHbIX HENNHENHbIX 3(PHEKTOB, 0COBEHHO B CyYae UMMY/bCHOrO BO36YxaeHus. Ecnu
3apaHee W3BECTHO, YTO NOBEAEHNE UCMLITYEMOIO 06bEKTA HENIMHENHO (HANPUMEP, EC/IN B KOHCTPYKLUIO 06BEKTA BXOAAT
3N1EMEHTbI, 3aN0/IHEHHbIE XUAKOCTbIO), TO AN UX UCNIbITAHWI UMNYNbCHOE BO30OYX/AEHME HE NPUMEHSIOT, a npyu Heo6xoAu-
MOCTU UCMO/b30BaTL ClyyaiiHoe BO36BYXAEHUE YUNTbIBAKT KOMBUHALMOHHbBIE COCTAB/MSALWMNE B CNEKTPE OTKAMKA.

MpumeyaHne 33— XapakTepucTuku ABMKEHNA (BO3OYXAEHUA N OTKAMNKA) MOTYT ObiTb BblpaXKeHbl B e AUHMLAX
CKOPOCTW, YCKOpPEHUs nnn nepemMeleHunsi. COOTBETCTBEHHO, YACTOTHbIE XapaKTEPUCTUKN GyAyT MMeTb Ha3BaHUst «(Mexa-
HI/ILIECKaFI) NOABMXHOCTb», «YCKOPAEMOCTb» N «ANHaMn4yeckaa nogaTt/iuBoCTb».

[MCO 2041:2009. ctaTbsa 1.53 ¢ U3MEHEHUAMU]

3.2 (mexaHnyeckan) noaBuxHocTb [(mechanical) mobility]: OTHOLWeEHNe KOMNMEKCHOW CKOpoCTW B
3a/1aHHO TOUKE MEXaHNYECKO CUCTEMbI KCUe. AeACTBYOLLEN B TOW Xe UNnu Apyroii TOuke MexaHM4ecKoi cuc-
TeMBbl.

MpumeyaHune 1— MNoABUKHOCTbL NpeAcTaB/sieT co60l OTHOLWEHE KOMNEKCHO CKOPOCTU OTK/IMKA B TOUKe |
K KOMMNIEKCHO BbIHYXAalol el cune B TOUKe Y. KOrAa Ha ABWKEeHWEe BCeX OCTasibHbIX TOYeK MexaHW4ecKoi cucTembl He
HanoXeHO HUKakKnx orpaHnyeHnii, Kpome TeX. YTo 06YC/I0B/IEHbI OMOPOI KOHCTPYKLMKN NPU €e HOPMaslbHOM MPUMEHEHNN.

MpunmeyaHne 2— B pgaHHOM onpegeneHny Nog CAOBOM «TOYKa» MOHMMAKT Kak MeCcTOMOsoXeHne, Tak 1
HanpasneHne ABWKEHUS. B TOM Xe 3HauyeHWn MOoryT OblTb MCMNONb30BaHbl TaKkke MOHATUS «KOOpAWHATa* UAN «CTeneHb
cB060AbI».

MpumedaHue 3— OTKINK MOXET GbiTb BbIp@KEH /IM60 Yepe3 CKOPOCTb, /IN60 Yepes YrioByl CKOPOCTh, a
BO36YX/AEHNE — Yepes CUNY UM MOMEHT CUfbl.

NMpumevyaHue 4— Ecnm oTKINK UMeET BUA NOCTYNATENbHOTO ABWXEHMS, a BO3OYXAEeHNE NPSAMONNHENRHO, To
noABMKHOCTb U3MepstoT B M/(H c).

MpumeuvaHune 5— MexaHuyeckasds NOABWXHOCTb MpeAcTaBnseT cob0il 3nemMeHT MaTpuubl, MNOMYyYEHHOW
obpalleHneM maTpuLbl MEXaHUYECKUX NMNEeLaHCOoB.

[MWCO 2041:2009. ctaTba 1.54 ¢ n3MeHeHnsAMU]

3.3 BxogHasa (MexaHuuyeckas) noABWMXHOCTL Y [driving-point (mechanical) mobility]: OTHoweHune
KOMM1EKCHOI CKOPOCTM OTKUKA B TOUKe/ K KOMMNIEeKCHOW BbiHyaajatoLLeli cune, NpUIoXeHHO B TOM e Touke,
KOTAa Ha ABWXeHNe BCeX OCTasIbHbIX TOYEK MEXaHUYECKOW CUCTEMbl He Ha/I0XKEHO HUKaKUX OrpaHuyeHui,
KpOMe Tex, 4TO 06YC/1I0B/IeHbI OMOPOI KOHCTPYKLUM NPV €e HOPMasIbHOM NPYMEHEHUN.

[MCO 2041:2009, ctaTba 1.55 ¢ nsmeHeHnsAMU]

3.4 nepexofHas (MexaHuyeckas)) NoABWMXHOCTb Yy [transfer (mechanical) mobility]: OTHoweHue
KOMM1IEKCHOM CKOPOCTW OTK/IMKA B TOUKE | K KOMNIEKCHO BbIHYXJaKLwei cune, NpunoXxeHHol B Touke/. koraa
Ha ABWKEHNE BCEX TOUEK MeXaHNYeCKol CUCTEMbI, KDOME TOUKW Y. HE HaNIOXXEHO HUKaKNX OrpaHnyeHunii, kpome
TeX, YTo 06yC/I0B/IEHbl ONOPOI KOHCTPYKLMU NPY €€ HOPMasIbHOM NPYMEHEHNN.

[MCO 2041:2009, cTaTtba 1.56 ¢ U3MeHeHUAMU]

3.5 gmnanasoH yacTtoT ucnbiTaHuii (frequency range of interest): luana3oH 4acToT OT camoli HU3KO A0
camoli BbICOKOW 4YaCTOTbl, B KOTOPOM AO/DKHbl GbITb MOlyYEHbl faHHble O MexaHW4YecKkol MOABMXHOCTU B
[aHHON cepun UCMbITaHWUA.

[MCO 7626-1:2011, cTaTbsa 3.1.5 ¢ UsMeHeHnAMH]

4 CocTaB V3MepuUTesibHOl CUCTEMBI

Cuctema mn3MepeHuii NOABMXHOCTM COCTOUT M3 3/1IEMEHTOB, NOAOOGPAaHHbIX C YYETOM BbINOSHEHMUS
KOHKPETHOW 3afaun ucnbitaHuii. OfHako BCe CUCTEMbl BKIHOYAKT B CE6S OCHOBHbIE 3/IEMEHTbI U UX Coeau-
HEeHUS. NokasaHHble Ha pucyHke 1. TpeboBaHMA K 3/1eMEeHTaM CUCTEeMbl M3MEPEHUN N UX XapaKTepucTrkam
paccmoTpeHbl B pasgenax 5—9.
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1 — OCHOBHOVi 31€MEHT (COeAMHeHMe)CMCTeMbI, 2 — BCMNoOMOTaTe/ibHbl/i 3N1eMeHT (COe/ZLI/lHeHI/Ie) cucTtemsbl: 3 — reHepartop CUrHanos:
4 — ycunutenb MOWHOCTW, 5 — BUGpoBO36YyAUTEeNb: 6 — TonkaTenb; 7 — npeob6pasoBaTenb CUNbI, B — UCNbITyeMas KOHCTPYKUUSA
9 —npeo6pasoBaTtenb BUGpauuu; 10 — ycTpoiicTBO cornacoBaHus curHana; 11 — KOHTpONbHbIVi ocymunnorpadg; 12 — aHanusartop;

13 — TpathonocTpouTenb UK ApPYroe BbIXOJHOE YCTPOACTBO

PucyHok! — BoK-cxema cUCTeMbl U3MepPEHUI MEXAHUYECKOI NOABUXHOCTU

5 Onopa UCnbITYeEMON KOHCTPYKLMK

51 O6wure nonoxeHus

M3mepeHus NpoBOAAT 15 6€30rTopHbIX (CBOOOAHO NOABELLEHHbIX) UK ONepPTbIX (C OAHOW UM HECKO/b-
KAMW onopamu) KOHCTPYKUWIA B 3aBUCUMOCTM OT LeNn UCMbiTaHnii. OrpaHuyeHunss ABUXEHUS, CBA3aHHbIe C
npuMeHseMbIM BUGPOBO36YANTENIEM, PACCMOTPEHBI B 6.4.

5.2 Mi3mepeHns 48 onepTbiX KOHCTPYKL U

Onopa UCnbITyeMOi KOHCTPYKLMM JOMKHA NPeAcTaBAsTb co60ii HOpMabHY 0Nopy B 06bIUHbIX YC10-
BUSIX 3KCM/lyaTaumy o6bekTa 3a UCK/IUYEeHMEM 0c060 OroBapmBaemMblx ciydaeB. OnvcaHve onopbl cnegyet
BK/0YATb B NPOTOKO/ UCMbITAHUIA.

5.3 V3mepeHns ana 6€30N0pPHbIX KOHCTPYKL NI

Mpy nCNbITaHUAX KOHCTPYKUMM B 6€30MOPHOM MOJIOKEHUU cnefdyeT UCMNoNb30BaTb MArKui nopgsec.
3HayeHnst BXOAHOW NOABMXHOCTM NOABECA B KAXA0M TOUKE KPENIEHUS K UCMbITYEMOW KOHCTPYKLMU JOMKHbI,
no KpaiHen Mepe, B AeCATb pa3 NpeBbllliaTb 3HAYEHNA BXOAHbIX NOABVXHOCTEN KOHCTPYKLMW B TO e Touke.
CBefieHnsi 0 cucTeme nogseca 3aHOCAT B MPOTOKO/ UCMbITAHWIA.

Ecnv cooTHoWweHMe Mexay BXOAHbIMU MOABWXHOCTAMU NojBeca WU KOHCTPYKLUU B TOUKaX KpenseHns
Hen3BeCTHbI, TO MPUro4HOCTL NoABECa NPOBEPSAIOT N0 CO60AEeHNI0 CeAytoLLero ycnosus. Bce cob6CcTBeHHbIe
4yacToTbl KonebaHuii MCNbITYEMO KOHCTPYKUMU Kak TBEPAOro Tena Ha NoABece He AO0/KHbl MpeBblllaTtb
NONOBUHbI HXHEN rpaHuLbl Anana3oHa YacToT UCNbITaHWIA.

Kak npasusio, Ans MArKoro nogeeca Mcnosb3ynTcA aMoOpTU3aLMOHHbIE LWHYPbLI 1 YNpyrie noayLwkn u3
Taknux matepuasos, Kak neHonaacT uan pesnHa. MNockosibKy HeKoTopble CUCTEMbI NoABeca 061afatoT 3Hauu-
TeNbHOW Maccoi Npu Manom gemncunpoBaHnn, HeobxoaMMO y6eanTbCA, YTO pe30HaHCHbIe YacToTbl NogBeca
Janeko OTCTOAT OT COOGCTBEHHbIX YACTOT M3TMOHbIX KOebaHuii UCMbITyeMOW KOHCTPYKUuW. Macchl 6bixX
3/1eMEeHTOB NoABeca, Takmx Kak KPpHOKU U CTSXKHbIE raiikv, pacnonoXeHHbIX 6/1M3K0 K UCNbITYEMOWN KOHCTPYKL UK,

He A0J/DKHbl MpeBbllaTb O,EI,HOVI ,D,eCHTOI?II SCD(*)EKTMBHOVI MaccCbl XO/10CTOro xofa KOHCTPyKUMM BO BCEM
AnanasoHe 4acToT ncnbiTaHWiA.
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TOYKM KPENSIEHUS UCTILITYEMOI KOHCTPYKLMW K MOABECY ONpPeAensiioT B Xo4e npeaBapuTesibHbIX UCTbI-
TaHuii. ucxoas U3 Tpe6oBaHusi, YTO6bI NOABEC OKa3biBasl MUHUMASILHOE BAUSIHWE Ha pe3ynbTaTbl U3MepeHuii
NOABUXHOCTU. Tak. LenecoobpasHo BbIGUPATL TOUKM KPenieHus nogseca B6/1M3K Y3/10BbIX TOUEK COBCTBEH-
HbIX U3MMGHBIX KoNe6GaHUii KOHCTPYKLUK. LLIHYpbI NoABECa N0 BO3MOXHOCTY C/IeAyeT pacnofarate nepneHanky-
NSIPHO HanpaBieHWo BO36YXAEHNS, HO laXe B 3TOM c/lyyae nonepeyHasi BU6paLus WHYPOB MOXET NOBUSATb
Ha pe3ynbTaTbl U3MEPEHWIA.

Jo6oe [ONOMHUTENbHOE AEeMMMPOBaHNE KOHCTPYKLMU, Bbi3biIBAEMOE CUCTEMOI NoaBeca, LO/MKHO
6bITb MPUHATO BO BHUMAHUE Y yUTEHO.

6 Bo36yxaeHue

6.1 O6wWwmne NoNoXeHNS

Bbi6op Hanbonee NoAxXoAsiLLLErO BUAA BO3OYXAEHNSI 3aBUCUT OT 0COBGEHHOCTEN N3MEPUTENbHOM 3aaaun,
BK/lOYAs oGecneymBaeMblii BUGPOBO3GYAUTENEM AMana3oH 4acToT UM YpPOBEHb BO3BYXAEHWA, Xenaemoe
OTHOLLUEHWEe CUTHAN/WYM. OrpaHUuYeHne BPEeMEHM Ha UCTbITaHWS, BOSMOXHOCTEN CUCTeMbl ynpaBieHns Ncnbl-
TaHuAMU. [0 TOro BpeMEeHM, Kak LIMPOKOe pacnpocTpaHeHne nony4ymnn anroputMbl 06paboTku CUrHanIoB C
ucnosib3oBaHnem 6bICTporo npeo6pasosannsa dypobe (BMN®P), Hanbonee ynotpebuTenbHbIM 6Gb1710 FApMOHUYEC-
koe Bo36yxaeHue. C ero noMoLLbl MOXHO NOJTYYNTb OTK/IMK KOHCTPYKL MW Ha 3ajaHHOM YacToTe BO36YXAeHNS,
afnsa Toro, YTo6bl OXBATUTb BECbAMANA30H HYACTOT UCTbITAHUIA, YACTOTY BO36YXXAEHUS U3MEHSOT C HEKOTOPbIM
warom. CoBpemMeHHble BMd-aHann3aTopbl NO3BOMAIOT UCMO/b30BaTh 60slee CMOoXHbIE BUAblI BO3GYXAEHUS,
no3BonsolMe BOCNPOM3BOANTL BMOPaLMIO B LUMPOKMX Mosocax 4vactoT. OCOBEHHOCTU pasHbiX BUAOB
BO306Y)XEHUS N NPUMEHSieMble NPU 3TOM BMGPOBO36YAMTENN paccMaTpuBaloTcs B 6.2 1 6.3 COOTBETCTBEHHO.

6.2 Buabl BO36YyXaeHUs

6.2.1 O6Luimne NoNoxXeHns

B6.2.2—6.2.5 paccMOTpeHbl TO/IbKO HEKOTOPbIE BUAbLI BO36YXXAeHUSA, Hanboee 4acTo NPpUMeEHsAeMble Ha
npakTuke B HacTosee BpeMs. CpaBHUTE/bHbI aHann3 4OCTOMHCTB Y HEeA0CTATKOB pa3HbIX BUAOB BO36YX-
OeHuns npueegeH B (4].

6.2.2 TapmoHu4yeckoe BO3OYyxXJeHne Ha (MKCMPOBAHHbIX YacToTax

[aHHoe BO36YXaeHVe npefcTaBnseT co6GOoil nocnefoBaTesIbHOCTb MpunaraemMblX Bo3geicTsuii ¢
MCnoJib30BaHNEM rapMOHNYECKUX CUTHAJIOB Ha AVCKPETHO U3MEHSAIOLMXCA YacToTax, paBHOMEPHO pacnpee-
NIEeHHbIX MO Anana3oHy YacToT UcnblTaHni. TpeboBaHusa K BbIGOPY NpupalleHns 4acToTbl BO36YXaeHus ycTa-
HoBMeHbl B 9.2.2. [NMTENbHOCTb BO3OYXAEHUS Ha KaxAoW 4yacToTe AO0/KHA ObiTb AOCTATOYHOW ANA
[OCTMXKEHUS yCTaHOBVBLUETOCA OTKNKA U MONyYeHN BPEMEHHOW BbIOGOPKM TOW A/INHbI, KOTOpas Heobxoanma
npu BbIGpaHHOM cnocobe 06paboTku curHana.

6.2.3 MapmoHMYeckoe BO36YXAeHNe CO CKAHUPOBaHMEM YacTOThl

Mpy ncnonb3oBaHWUN BO3OYXAEHUS JaHHOTO BUAa 4acToTy rapMOHNYECKOro CUrHana n3MeHsIoT Henpe-
PbIBHO OT HMXHEN 4,0 BEPXHEN rpaHuLibl Avana3oHa 4acToT UCMbITaHMA. CKOPOCTb N3MEHEHNSA YacTOTbl (CKaHu-
poBaHuA) Ao/MKHa ObITb AOCTATOYHO Masoi, YTOObI AOCTUYb KBA3MYyCTAHOBUBLLETOCS OTK/IMKA KOHCTPYKLUW.
Yka3aHus no BbI6OPY CKOPOCTU CKaHUMpOBaHus npuseAeHbl B 9.2.3. B Kaxblii KOPOTKMIA MPOMEXYTOK BpEMEHMN
3Heprus Bo36yXAeHns KOHLEHTPUPYETCA B Y3KOM AnanasoHe 4acToT.

6.2.4 CTtauuoHapHoOe cny4yaiiHoe BO36yxaeHune

Bo3byxaeHune gaHHOro Buga onpefenserca ctTaTMCTUYECKUMUN XapakTepucTMkammn curHana, Takumm Kak
cnekTpasibHasa NA0THOCTb MOLLHOCTW. PekoMeHgaumm no BbI6opY CNEKTPanbHON NOTHOCTM MOLLHOCTMW CUTHA-
na. No3BONSALME CKOHLEHTPUPOBATb OCHOBHYIO YaCcTb 3HEPrun BO36YXAeHNS B AnanasoHe 4acToT ucnbiTa-
HWIA. npuBeaeHbl B9.4.3. MpugaHHoM cnocobe Bo36yxaeHNs Bce MoAbl BUGpaLmMmn ¢ CO6CTBEHHbIMW YacToTaMm
B Npejenax fuanasoHa 4acToT UCMbITaHWii BO36YX4aloTCA Of4HOBPEMEHHO.

6.2.5 Bo3byxaeHne apyrux BugoB

6.2.5.1 O6Lme nonoxeHus

Buabl BO36yxAeHusA, paccmatpuBaemble B6 2.5.2—6.2.5 5, Takxe cnocobHbl Bbi3BaTb 04HOBPEMEHHOE
NPUCYTCTBME B OTK/IMKE BCEX MOJ, B AnanasoHe YacToT ucnbitaHuii. MeToabl 06paboTku curHanos n ynpasie-
HUSA UCMbITAHNAMU NOAO0G6HBLI TEM, YTO OMMUCaHbI 419 CTaLMOHAPHOr0 C/lyyYaliHoro Bo3byxaeHus. Bece aTu Buapl
BO30OYyXaeHna o6nafarT NepruogMyHoCTbIO 1 NO3BONAIOT ANS /yULIEro onpefeneHns oTKAvKa UChbITyemoi
KOHCTPYKLUMW NCMO/b30BaTh METOAbl CUHXPOHHOIO HAKOM/IEHNS.

6.2.5.2 TNcespgocnyyaiiHoe (MOMrapMOHUYECKOE) BO3OYXAEHNE

CurHan Bo36yXAeHNs CUHTE3NPYIOT B LMGIPOBOM BUAE B YACTOTHOW 06/1aCTW 418 NpUAaHns xenaemori
hopMbI CNeKTpy curHasa. Ha ocHoBe flaHHOro cnekTpa c NoOMOLLbI0 06paTHOro npeobpasoBaHns dypbe reHe-

4
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pvpyeTcs nepuoanyeckn NOBTOPSAOLWMIACA LUMMPOBOIA CUrHaN, KOTOPbIA 3aTeM NpeobpasyloT B aHasI0roBbIii
CUTHan ynpasneHus BU6poBo36yauTenem.

6.2.5.3 apmoHuM4Yeckoe BO36yxAeHME C IMHENHO YacTOTHOW MoaynsAunen

Bo36yxaeHvne faHHOro Buga opMupyeTcs Ha OCHOBE rapMOHMYECKOro CUrHana, yactota KoToporo
nepuoamMyeckn Bo3pactaeT 1 ybbiBaeT IMHENHO N0 BpeMeHN B Nnpedenax 3afaHHoro gnanasoHa. CurHan reHe-
pvpyeTca nn6o B Lndposoli hopme, NMbo € NOMOLLbI0 reHepaTopa pa3sepTku. 18 ynyylleHns OTHOLEHNA
CUTHanN/WyM cUrHan BbINOMHAT CUHXPOHHOE YCPEeAHEHMNE MO BPEMEHMU.

6.2.5.4 Bo36yxAeHne nepuognyeckoil nocnesoBaTelbHOCTbIO MMYbCOB

Mpy 4aHHOM BO36YX/AEHUW TreHepupyeTcs, Kak NnpaBuso, B LPOBOM BUAE NeproauYeckn NoBTOPsito-
wafcs uMnynbcHas PyHKUMA 3afaHHoli opmMbl. CUrHANbHBIA MPoLEeccop A0/MKEH BbiTb CUHXPOHU30BaH C
reHepaTopom curHanos. ®opmy nmMmnynbca (06bIYHO 3TO IKCMOHEHUMAbHBIA UMMYLC UK NOMTyCUHYconaa)
BbIGMpPAIOT TakuM 06pa3om, YToObl yA0BNETBOPUTL TPEOOBAHMAM K HacTOTaM BO36YXAeHWS.

6.2.5.5 lepuoguyeckoe cny4yaliHoe BO36yxaeHune

Bo36yx/AeHve AaHHOTO BMAa coueTaeT CBONCTBA CNy4yaiiHoro u ncesAoCcnyvaiiHoro Bo36yxeHuns B TOM
CMbIC/Ie, YTO OHO YA0BNETBOPSAET YC/I0BUIO NEPUOANYHOCTU, HO B TO e BPEMS N3MEHSAETCA CO BPEMEHEM Tak,
YTO BO3/eiiCTBYeT Ha KOHCTPYKLMIO NOJO6HO ciyyaitHomy BO36yxaeHuio. MNpu gaHHOM cnocobe Bo30yxaeHuns
YaCTOTHYI0 XapakTepucTrKy onpefensoT ycpeAHEHMEM N0 pasHbIM NceBAoCAyYaiHbIM BO36YXAEHUSAM.

6.3 Bubposo3byauTenu

B kauecTBe yCTPOWCTB, NPUCOEAMNHSAEMbIX K UCTbITYEMOW KOHCTPYKLMMN AN BO3AEWCTBUS HA HEE BbIHYX-
JatoLen cunbl 3afaHHoro BuAa, MPUMEHSIOT, Kak Npasuio, afeKTpoanHaMmyeckie, ruapasnnyeckme, nbeso-
3NeKTpuyeckne uUnu mexaHuyeckume (aebanaHcHble) BUOPOBO3GYAWTENU. TUMNWMYHbIE AMana3oHbl 4acToT
BO30YXAEHUS AN KaXA0r0 U3 NepeynCcneHHbIX yCTPONCTB NpMBeAEeHbI HA PUCYHKe 2.

e
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f— Nnbe3o3fnneKkTpuyeckue. 2 — NneKTpoanHamMmunyeckune; 3— rmaopasnunyeckune. 4 — mexaHunvyeckue

PUCYHOK 2 — TuNWYHblE fMana3oHbl YacTOT UCMbITAHWI ANA pasHbix BUGPOBO36GYyAUTENE

MpumMeHsieMblii BUGPOBO36YAMTENb JOMKEH 06ECNeunBaTh Co3faHue AoCTaTouHOl Cubl 1 Nepemelle-
HUS1. 4TOGbI U3MEPEHNS MOABMKHOCTU GbIIN BbINOSIHEHBI BO BCEM JMana3oHe 4acToT UCMbITaHU ¢ Heo6Xxoau-
MbIM OTHOLUEHUEM cUTHaN/WyM. Mpu LWMPOKOMNOIOCHOM ClyYaiiHoM BO36YXAEHUW, KaK NpaBuio, HE06X0ANM
60n1ee MOLLHbI BUBPOBO36YAMTENb, YUEM NPU FAPMOHUYECKOM. TpeGOoBaHUSA K YPOBHIO BbIHYXJatoL el cUsbl
MOXHO CHU3UTb 3a cUeT YUNbTPaLM (hOHOBOTO LLyMa UM UCMO/b30BaHUS BPEMEHHOTO YCPEHEHUS CUTHA/IOB
BO36YX/AEHUS 1 OTK/IVKA.

MpumeyaHune — KpuTeprem npasBuibHOCTH BbiGOpa BUGPOBO36YyAUTENA NpY faHHOM ypoBHE (hOHOBOrO Wyma
N 3NeKTPUYEeCKNX NoMexax B Lienn ynpasaeHns MOXeT CAYXUTb PYHKLMA KOrepeHTHOCTW MeXay curHanamu Bo3byxaeHus
N oTKNVKa.

Mpunaraemas K KOHCTPYKLMY BbIHYX/AAKOLAA CUa NPUBOAUT K MOABMEHUIO CUMbI PeakLUyUu, BO3AeACTBY-
toLLell Ha cam BUGPOBO36GYANTE b 1 BOCNPUHMMAIOLLLEIACSA ero OMopoii MK ero Maccoi, kak noKasaHo Ha PUCYH-
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kax 3a) u 3b). Ecnn ato Heobxoaumo, K BMOPOBO3GYAMTENO MPUCOEAUHAIOT AOMNOHUTENbHYIO Maccy.
KoHdhurypaumio ucneitatenbHol ycTaHOBKM cnefyeT BblGupaTb TakuM 06pa3om, YTo6bl peakuus nepesasa-
nacb Ha BU6pPOBO36yAUTENb TONMBKO Yepe3 npeobpasoBartenb cuibl. Hepgonyctuma, Hanpumep, nepejadva
CWnbl peakuun yepes obLiee OCHOBaHWE, Ha KOTOPOM YCTaHOB/IEHbI Kak WCMbITyemMas KOHCTPYKUMA, Tak v
BN6pOBO36YAMTENDL [(CM. pUCYHOK 3 C)].

6.4 Mepbl N0 NPeoTBPALLEHNI0 HeXeNaTe bHbIX CU/T U MOMEHTOB CUJ

6.4.1 O6wWwue NnonoxeHus

Mpn 3MepeHnax MexaHn4ecko NoLBMKHOCTN B COOTBETCTBUN C HACTOSLLMM CTaHAapTOM He06X04MMO,
4yTo6bl BbIHYXJaloLWas cuia npunaranacb K UCMbITYeMOV KOHCTPYKLMM B 3afaHHON TO4Yke U B 3afaHHOM
HanpaBfeHuu. Jto6ble HexenaTtenbHblie CUMbl NN MOMEHTbI CU/bI (T. €. OT/INYHbIEe OT BbIHy)KAaIOIJJ'eVI CUnNbl,
fAelicTBylolleli B 3afaHHOM HanpaBfeHUn) NPMBOAAT K NOTPELLUHOCTAM M3MepeHuid. B yacTHOCTH, Touka BO3-
BYXXAEHNA NAPYT1e n3mMmepuTebHbIe TOUKN KOHCTPYKLUM AO/IXKHbI CBO60AHO 6€3 orpaHnuyeHnin nepemellatbcs
B 1060M HanpasneHun. He cnepyeT fonyckatb AMHAMUYECKOrO B3aMMOAENCTBUS MeXAY KOHCTPYKLuen nnpe-
ob6pasoBaTensiMn CUMbl Y ABMKEHNSA, @ TakKe B3anMoAeicTBrA MexXAy KOHCTpyKUVen n BMbposo3byantenem.
YT100bI y6e,£l|I/ITbCF| B OTCYTCTBUWN HEXeNnaTe/ibHbIX CU/T U MOMEHTOB, BbINO/THAKOT pekoMeHaauunmn, npuseneHHble
B6.4.2—6.4.4.

6.4.2 BnuaHue macchl npeobpasoBaTens

HexenaTenbHble CU/bl BO3HWKAIOT B K&XXA0M TOUKe KpenneHus npeobpasosarens kak pe3ynbTart ABMxKe-
HUS C YCKOpeHMWeM macchbl npeobpasoBartens. MorpewHocTy, BbI3BaHHbIE BAUSIHEM Macchl Npeobpa3soBaTe-
NA, [AO/MKHbI  ObITb CBefeHbl A0 MWHUMYyMa nog6opoM npeobpasoBaTens HauMeHblueli Macchbl,
cornacywwmnmcs ¢ TpeboBaHneM K ero koadpuuneHTy npeobpasoBaHus. MNpu N3mMepeHnn BXOAHON NOABUX-
HOCTWM Harpyska npeobpa3oBarefsieM CWubl MOXEeT 6biTb CKOMMNEHCMPOBAHA 3NEKTPOHHbIM CMOCO6OM, Kak
yKasaHo B 7.3.

6.4.3 YyeT MOMEHTa UHepumun npeobpasosaTens

HexenartenbHble MOMEHTbI CU/1 BO3HMKAIOT B K&XA0W TOUKe KpenneHusa npeobpasoBaTteneil kak pesysb-
TaT yr/10BOro yckopeHus npeobpasosarenein. OCO6€HHO 3T0 BaXHO B C/lyvae UMMNeAaHCHbIX ro/I0BOK, KOTOpble
06najaloT 60/1bLLIMM MOMEHTOM MHEPLUW. Takue HexenarteslbHble BO34eNCTBUA [O/KHbI ObiTb CBEAEHbI A0
MWHMMYyMa 3a cHeT Bbibopa npeobpasoBareneli C MasibiM MOMEHTOM MHEPLN OTHOCUTE/IbHO TOYEK WX Kpen-
NeHnsa.

6.4.4 OrpaHn4eHns Ha KpenseHne BubpoBO36yanTENSA

HexenartenbHble MOMEHTbI C/1 M NOMepeYHble CU/bl MOSIBNAIOTCA B TOUKE KpenneHns Bu6poBo3byanTe-
na BCnepAcTBue paboTbl YCTPOMCTB, OrpaHNuMBaOLWNX YI/IOBYIO U NONEPEYHyl0 cocTasnswLlme snbpayun B
TOouke BO30OYXAeHusa. Tak. BAUAHWE KPenneHns CucTeMbl «BUOpOBO3OYANTENb — MMMefaHCHas rofoBka»
MOXeT oTpuLaTe/IbHO NOBANATL HA U3MEPEHMNSA HN3KOYACTOTHbIX MOZ, BUGPaL KN NCMbITYEMOI KOHCTPYKLWN.

[na 6onee TOYHOro onpefeneHnss MecTa MNPUIOXEHUSA BbIHYXAAOLWeEA CUbl K KOHCTPYKLUW MOryT
MCNob30BaTbLCA CyXaloLe KOHYCbl, OfHAKO NPW X NPUMEHEHNMN cieayeT MMETb B BUAY BO3MOXHOCTb NOSB-
NeHnA HexenaTesibHbIX MOMEHTOB CU/bI.

BnnaHne ycTpoWicTB KpenaeHns oCO6eHHO CYLeCTBEHHO U TPYAHOYCTPAHUMO MpU U3MEepPeHun Mexa-
HMYeCKOI NOABWMXHOCTMN NErKUX KOHCTPYKLNIA.

OTCyTCTBME 3HAUUTE/bHbIX NOTPELIHOCTENR N3MEPEHUIA, CBA3AHHbIX C yCTPONCTBAMMW KpenneHust Bu6po-
BO30OyAMTens. NPOBepsAT MO BbLINOSHEHWUIO CMeAyloWwero YcnoBus. 3HauyeHWs BXOAHbIX MeXaHUYecKux
NoABWXHOCTEN A8 NONepeyHOii 1 yrnoBoii BUGpaLun ycTpoincTea kpenneHus (onpegensemsle, korga Bubpo-
B0O30yANTENb U YCTPOWCTBO KPENJIeHNA OTCOeMHEHbI OT MCMbITYEeMOW KOHCTPYKLMWN) [O/MKHBI, N0 KpaiHei
Mepe, B AeCATb pa3 npesBbllaTb 3Ha4YeHUA COOTBETCTBYHLWMX Y1EeHOB MaTpuulbl NOABMXHOCTEN cCamMou
KOHCTPYKLMN BO BCEM Auana3oHe 4acToT WCMbITaHWA. Mpy OTCYTCTBMM YUCNOBbLIX JaHHbIX, NO3BOMSAILINX
BbIMO/IHNTb YKa3aHHY0 NPOBEPKY, BOMPOC HA/IMYUSA UM OTCYTCTBUSA 3HAUNTE bHbIX MOrPELLIHOCTEN, CBA3AHHBIX
C KpenneHunem BUBPOBO3OYAWTENSA, peLlaeTCA Ha OCHOBE OMbiTa NPOBEAEHUS UCMbITAHWI faHHOTo BUAA.
B kauecTBe Mep CHV/XEHWSA NOrpeLHoCcTel MOXHO PeKOMeHA0BaTb cregyloLme:

- ncnosb3oBaTh BUOPOBO36yAMTENb C NNaBaloLLel 3ByKOBOW KaTyLKo (cM. [5]);

- UCnonb30BaTh Takoe YCTPOWCTBO ONOpbl BU6POBO36YAUTENS, NPU KOTOPOM peakuusi Ha cuniy, npuno-
XXEHHYIO K UCMbITYeMOI KOHCTPYKUMKU, He OyAeT Bbi3biBaTb HW YINOBOro ABWXEHUS BMOPOBO3OyauTENs, HU
nepemeLLeHnii B HanpaBneHnn, NonepevyHoM 0Cu YyBCTBMTE/IbHOCTU NpeobpasoBaTens Cusbl;

- MUCNONb30BaThb TOJSIKATE b, COEANHAILWMI BUO6POBO36YANTENL C Npecbpa3oBaTesieM CUsbI.

Tonkatens (cMm. [6]) 4OMKEH MMETbL 3HAYMTE/bHYI0 XXECTKOCTb B OCEBOM HamnpasieHun 1 6bITb focTaTou-
HO TMGKMM MO OCTa/IbHbIM HanpasAeHUsAM. [J11 3TOro 4acTo UCMOJb3YTCA KOPOTKMNE TOHKME CTEPXHW, OAHAKO
NPUMEHEeHNe TOJCTbIX CTEPXHEW C TMOKMMU TOHKUMU 3N1EMEHTaMU Ha 060MX KOHLAX MOXeT AaTb nydlive
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0] Peakuysi BaL XKLL aBMBS BHELLHel b) Cekumsi, BOCpUHUMaeMasi Maocol
oropoi BUOPOBO3OAOTBA

1 — noABeC UCNbITYEMO KOHCTPYKLUN; 2 — onopa en600B03a6yauTeNs; 3 — NoABec en6poBo3byaurens

PucyHok 3 — Peakuus Ha BO36YXAEHWE Npu PasHbIX KOH(UIypaumsax ncnbITaTebHO YCTaHOBKM

pe3ynbTatbl. Ocob60e BHUMaHUE AO/MKHO ObiTb YAENEHO COOCHOCTU BMOPOBO3GYAUTENSA, ToNKaTeNsa u npe-
o6pa3soBartens Cusbl.

Mpu ncnonb3oBaHUM TMOKUX TOSIKaTesen akcenepoMeTp ycTaHaBNUBaKT HEMNOCPEACTBEHHO HA NOBEPX-
HOCTW KOHCTPYKLUN B TOUKE U3MepeHuii. He gonyckaeTcs ycTaHOBKa akcenepoMeTpa Ha KOHCTPYKLUIO Yepes
NPOMEeXYyTOUYHOEe YCTPOICTBO, HAaNpMMep TosikaTe b, 0OCeEBasA NOAAT/IMBOCTb KOTOPOro NpUBeAET K HEBEPHbLIM
pes3ynbTataM U3MEPEHUSI XapakTepuUCTMK OTKMKA [CM. pUCYHOK 4a)]. Mpeobpa3oBaTenb CUMbl 4OMKEH ObITh
YCTaHOB/EH Tak, YTOObI OH M3MEpPSAN cuy, NnepedaHHyo Yepes TosikaTe b Ha KOHCTPYKLUUIO [CM. pUcyHOK 4b)].
ToNbKO B KpaliHUX ciyyasx AonyCcTUMO ycTaHaB/MBaTh NpeobpasoBaTtesib CUMblI MeXAy TosikaTeneM v BU6po-
BO30yAuTENEM [CM. pUCYHOK 4C)]. MOCKO/bKY NPV 3TOM HE06X0ANMO ByAeT yunTbiBaTh BAUSHNE NOAATAVBOCTY
TOJsIKaTens, kak onncaHo B NICO 7626-1:2011 1 komneHcaLuno Maccbl CTEPXHSA B COOTBeTCTBUM € 7.3. lonycTu-
Mblli BApMaHT COeJMHEHNSA C UCMOJIb30BaHNEM TONKATENSA U UMMeSaHCHO roNI0BKM NoKa3aH Ha pucyHke4cl). Ho
npv 3ToMm cnegyeT NMeTb B BUAY HEBO3MOXHOCTb KOMNEHCAaLUN MOMEHTA BPaLLEHNS UMNeLaHCHOW ro/loBKH,
KOTOPbI MOXET 0Ka3aTb 0COGEHHO 60/IbLLOE BANSIHUE HA U3MEPEHUS XapaKTEPUCTUK TMOKUX KOHCTPYKLWIA.
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n punmedaHne — Ha pe3ynbTatbl M3MepeHVII7I MexaHun4yeckom noABMXHOCTN MOXET OKa3aTb B/IMAHNE Hann4yue
COGCTBEHHbIX YacTOT U3rMBHbIX KonebaHuii Tonkatens B AnanasoHe 4acTtoT MCNbITAHWA. Kpome TOro, Ha KOHCTPYKLUIO
MoryT BOB,quICTBOBaTb MOMEHTbI CWUJ1. CBA3AHHbIE C U3TMBHbLIMUN KO/le6aHUsAMHN I'IO,qBVI)KHOVI CUCTEMDI BVI6pOBO36y,qVITeI1H.
3TN MOMEHTbI CUN He MoryT 6bITb onpegesieHbl C NOMOLbIO NPUMEHAEMOro gaTdymka CuUibl, HO OHU CNoCco6HbI NOBNUATH Ha
pesynbTathbl V|3mepeH|/||7| OTKNIVKa.

MpumeyaHune — KpuTeprem NnpaBuIbHOCTK Bbibopa anbpoBo3bygnTeNns MOXET CNYXUTb 3HaYeHne PyHKLUK
KOrepeHTHOCTW CUTHaNoB BO3GYXAEHUS U OTknuka. MNpaBuna onpefeneHns (YHKUMW KOT€pPeHTHOCTW yCTaHOB/IeHbl B
npunoxeHun A.

MpumeuaHune — KpuTeprem npaBuibHOCTM BbIGOPa anbpoBo36bygnuTens MOXeT CAYXUTb 3Ha4eHne PyHKLun
KOrepeHTHOCTU CUrHasIoB BO3OYXAEHUA U OTKNuKa. MpasBuna onpegeneHns yHKUUN KOTepPeHTHOCTU YCTaHOB/IEHbI B
npuioxeHun A

b)

1— BubGpono3byanTENb; 2 — UMNEAAHCHAsA rosoBka, 3 — TonkaTeNb. 4 — UCNbITyemMas KOHCTPYKUuUs: 5 — npeo6pa3oBartesib CUMbI:
6 — akcenepomeTp

PucyHok 4. nucT 1 — Peakuus Ha Bo36YyXJeHue npu pasHbiX KOHDUTypauusax UCNbITaTeNbHON YCTaHOBKY
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MpumeyaHune — KpuTepnem npaBuibHOCTM BbiGOpa BUOPOBO3OYAUTENSA MOXET CNYXUTb 3HAUYEHUE QPYHKLNN
KOrepeHTHOCTN CUrHanoB BO36YXAeHns u oTknuka. MNpasuna onpegeneHns yHKUWN KOTepPeHTHOCTU YCTaHOB/IEHb! B
npunoxeHun A.

<)

NMpumeyuyaHune — Kpureprem npaBunbHOCTY BbIGOPA BUBPOEO3BYANTENS MOXET CNYXUTb 3HAUYEHUE PYHKLMN
KOrepeHTHOCTN CUrHasIOB BO36YXAEHUS U OTkAuka. Mpasuia onpefeneHns yHKLMU KOTEPEHTHOCTU YCTAHOB/IEHbI B
npunoxeHun A.

(o3

PucyHOK4, nUcT 2 — Peakuyus Ha BO36YXAeHWe Npu pasHbiX KOHDUTYpaLusax UChbITaTeNbHOW YCTaHOBKM

7 Vi3mMepeHue BblHYXAaloweh cuibl U OTKAUKA KOHCTPYKLUK

7.1 O6uwue NnonoxeHns

OcHOBHble KpuTepumn 1 TpeboBaHus K Bbibopy npeobpas3osaTteneil Bu6paunum, CUabl U MMNEAaHCHbIX
rofIoBOK, a Takke cnocobbl onpefeneHns XxapakTepUCTUK 3TWX npeobpasoBaTesneil ycTaHOBMEHbl B
NCO 7626-1. PacueT BblHyxXAaloL e cunbl N0 pedynbTatam U3sMepeHuin BeNMUvH, onuncbiBatoLmx paboTy Bu6-
poBO36yAuTENS (TaKNX KaK3N1eKTPUYECKOe HanNpsHKeHne UM cuia Toka BKaTyLlke BO3OYX4eHUs), fonyckaeTcs
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TONbKO MNPV Ha/WyMM BCEX COOTBETCTBYIOLLUMX KannbpoBOK (BKMYasA onpefenieHne 4yBCTBUTENbHOCTM K
BAvsaOWUM haktopam). OgHaKO NPeAnoyYTUTENBHBIMU ABNAOTCA U3MEPEHUSA CUJbl C NOMOLLbI0 Npeobpaso-
BaTens Cubl.

Mpy M3MepeHnAX YaCTOTHbIX XapakTepPUCTUK KOHCTPYKLNIA Hanbonee YacTo NCMOMb3YT Mbe303N1eKTPu-
yeckne akcenepomeTpbl, Nbe3oanekTpuyeckne npeobpasoBaTenn CWsbl, a Takke UMNeAaHCHbIe FOM0BKU,
coueTawLme B cobe [Ba BblllenepeyncneHHbix npeobpasosarens. Bmecto akcenepomeTpos MOryT npume-
HATbCA NpeobpasoBaTenn CKOPOCTU UM NepeMeLLeHns, OCO6EHHO gaTunKkn nepemMelleHns 6eCKOHTakTHOro
Tuna. MNpu ncnonb3oBaHUM MMNYNbCHOTO BO3OYXAeHWSA onpeAeneHHbIMU NpeuMyLecTsamMmy 061aarT Nbe3o-
pes3ncTuBHbIE akcenepomeTpbl. Mpu BeIGOpe TOro Wan MHOro npeobpasoBartenisi 0co60e BHUMaHve crnegyet
06paTUTb Ha IMHEHOCTb ero XxapakTepucTyK B 3ajaHHOM ANHAMUYECKOM Anana3oHe, COOTBETCTBME 06/1acTy
pabounx 4acToT fgmana3oHy 4acTOT WCMbITAHUA W Ha/mume HWU3KOW YyBCTBUTENbHOCTU K Aedopmauun
OCHOBaHus.

Mpeob6pasoBartens Bubpaummn no60ro TMna N03BoAsSET NONYYNTh N0OYI0 XapakTepPUCTUKY ABXKEHNA Ha
yactoTe Bo36yxaeHuns fc nomoLybio KoadhduureHTa npeobpasosaHns Buga

(12%0>, @

roe/ =, M — MHUMas eauHULA;
N — LenoyvcieHHasi BEIMUMHA, MPUHMMAIOLLAs 3HAUEHVSI N =-2 Npu Npeo6pa3oBaHnmM OT YCKOPeHUs
KnepemeLleHuio, 1=-1npunpeo6pa3oBamnmnoTyCKOPEHUSKCKOPOCTH HOT CKOPOCTU K nepeme-
LeHuio, N = 1 npy Npeo6pa3oBaHNy OT NEPEMELLEHUS K CKOPOCTY 1 OT CKOPOCTU K YCKOPEHUIO U
M =2 npv npeo6pa3oBaHnNy OT NEPEMELLEHUS K YCKOPEHUIO.

7.2 KponneHue npeobpasoBaTtenei

Kak npasuio, ncnosb3yoTcs ABa cnocoba KpenneHus K KOHCTPYKLMU npecbpasosarteneli cubl v Bubpa-
LMK Ha WNWAbKY C HAHECEHHOI pe3b60ii 1 C NOMOLLbIO Kneswero coctaBa. MoApo6HbIe pekomMeHAaumm no
ycTaHOBKe npeobpasoBaTeneii npueeseHsbl B (2], (7). [8] n [9].

BbIHyxdalowas cuna fomkHa nepefaBaTbCA Ha UCMbITYEMYIO KOHCTPYKLMIO, HACKOIbKO 3TO BO3MOXHO,
HernocpeAcTBEHHO Yepes npeobpasoBaTesib CUMbl UAN MMNEAAHCHYI0 FTO/I0BKY C MUHUMAsIbHbIM YPOBHEM
nomex. Mpu HepPOBHOM NOBEPXHOCTU KOHCTPYKLUW B MECTe YCTaHOBKM NpeobpasosaTens ciefyeTt NPUMeEHSATb
MeTaInYecKkme MOHTaXHble paHLbl COOTBETCTBYOL el hopmMbl. 415 yAyULEeHNs CLenieHns noBepxHocTel
npeobpasoBaTens W KOHCTPYKUMU U 60fiee TOYHOTO M3MEpPEeHMs BbICOKOYACTOTHBLIX COCTaBAALWMX PeKo-
MeHAyeTCa B MeCTe KOHTakTa npeobpasoBaTtefin C KOHCTPYKUMEN HAHeCTU TOHKWI CNOW BA3KOW XUAKOCTU
(TsKenoro macna Unn KOHCUCTEHTHON cmasku). CrnegyeT yunTbiBaTb BAUAHWE NOAATANBOCTM KPENNEHUS, Kak
ykaszaHo B VICO 7626-1. lNpu ycTaHoBKe npeobpas3oBarteniss CU/bl Ha LUNWAbKY MOMEHT 3aTsXXKU [OSKEH
COOTBeTCTBOBaTb pekoMmeHaauuam n3rotoBuTenAa.

7.3 NHepumnoHHaa Harpyska v KomneHcauusa macchl

Harpy3sky maccbl npeobpasoBartesieii U KpenexXHblX NPUCnoco61eHnii Ha KOHCTPYKLMIO B TOUKE BO30YX-
AeHnsa uenecoobpasHo, 0cO6EHHO A1 Nerknx KOHCTPYKLMIA, KOMNEHCMPOBATb 3/1IEKTPOHHLIM CNOCO60M. Takas
KomneHcaums apdhekTnBHa, Korga 3HavyeHne BXOLHONM MOABMKHOCTW UCNbITYEMON KOHCTPYKLWUW NpeBbiliaeT
O.OMfm, ans Bcex yactorT f, 'y, B Npegenax AnanasoHa 4acToT UCNbITaHWIA, rae macca T,, Kr, npegcTaBnset
co60ii cymMMy Macchl KpenexHblX npucnocobneHuini n addekTnBHOW Maccbl npeobpasoBartesnis Cubl WK
UMnefaHCHOW ronoBku, kak ykazaHo B ICO 7626-1.

Mpn HeBbINOMIHEHWMN YKa3aHHOIo KpUTepus LenecoobpasHo BOCN0Nb30BaTbLCA NpoLefypoil, N3BECTHO
KaK «1CK/oUYEeHe Macchl», CyTb KOTOPOI COCTOMT B cnepytolieM. MNMonyyeHHoe ycKkopeHne B ToUke BO3byxe-
HUS YMHOXaloT (B @Ha/10roBol M g poBoii hopme) Ha NoHY 3 EKTUBHYIO Maccy, KOTOPYH HE06X0ANMO
KOMMNeHcupoBaTb. Pe3ynbTaT yMHOXEHUA npeAcTaBniseT co60i YacTb BbIHYXaloLWel Chbl, KOTOPYIO HYXHO
NPUNOXUTb, 4TO6bI BO36YAUTh C 3afaHHbIM YCKOPEHNEM Maccy, A06aBNEHHYI0 K KOHCTPYKLIMN B TOUKE BO36YX-
AeHns. Ero Takke B aHanoroBoii unv undpoBoit hopMe BblYUTAOT U3 CUrHana npeobpasoBaTens Cunbl, B
pesynbTaTe Yero Nosy4arT CUrHaN «YUCTON» BbIHYXJaloLeli CU/bl, 4eCTBYIOLW e Ha caMy KOHCTPYKLMIO.

Ecnu nop npeobpasosaTesieM Cuibl B TOUKE BO3OYXAEHUSA YCTAHOBMEH akcenepomeTp (kak mokasaHo
Ha pucyHkax 4b) u 4c)], To ero macca Takxe f0/MKHa YUUTbIBATLCA NpU onpegeneHnn nonHon adeKkTnBHOM
macchl T 1

Mpu n3mepeHnn BXOAHOW NOABUKHOCTY NPOLEeAYPY «UCKIOUYEHNA MaCChl» BbINOHAT C MOMOLL b0 TOT0
e aKkceniepomeTpa, YTo YCTaHOB/IEH B TOUKE BO3OYXeHNA ANS U3MepeHnsa OTKANKa KOHCTPYKumu. Mpu name-
peHun nepexoaHon NOABMKHOCTM AN BbINOMHEHUSA faHHOW npoueaypbl TpebyeTcs NOMYMO akcenepomeTpa
ANS N3MEpPEeHNs OTKNKa UCNOMb30BaTh Takke AOMNOMHUTE bHbIA akcenepomMeTp B TOUKe BO30YXAeHNS.

Mpoueaypa «UCKNOYEHNSA MACChI» CMOCO6HA KOMMNEHCMPOBAaTb TO/IbKO NOCTynaTe bHY0 UHEPLUOHHYIO
Harpysky Ha KOHCTPYKLMIO U He NpUrofHa AN5 KOMneHcauun MOMEHTOB cuil. MocneaHne, paBHO Kak U BO3feit-
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CTBMA APYIUX HexenatesbHbIX CUM, MOTYT 6bITb TO/ILKO YMEHbLUEHbI NyTeM nogbopa npeobpasosarteneli ¢
HU3KUMWU MHEPLMOHHbLIMW CBOMCTBAMWU. HEeCKOMNEHCMPOBAHHbIE MHEPLMOHHbIE HArpy3kn cnocobHbl Bbl3BaTh
CMeLLeH/e JIMKOB YaCTOTHOW XapaKTepUCTUKK.

Cpefin Mep. NOMOrarLwmnx CHU3UTb BO3EeNCTBUE HEXenaTe bHbIX Harpy30K Ha KOHCTPYKLMIO, NpropuTeT
nepen nNpouesypoil «UCKIIYEHUA MacChl» criefyeT oTAaBaTb NpaBuibHOMY nof6opy npeobpasoBateneii n
KpenexHblx npucnocobneHunii. Kpome T10ro, BO n3bexaHvue 60/blUNX MOTPELIHOCTER N3MEPEHUS yKa3aHHYIo
npouesypy cnefyet NpUMEHATb TO/bKO B Cly4yasx, KOraa OTHOLWeHWe 3thdeKTUBHON MaccChl KpenexHbIX
npvcnoco6neHnii nnpeobpasoBateneil K cBO60AHON 3hPEKTNBHOW Macce UCTbITYEMOIN KOHCTPYKLMW B TOUKe
BO36YyxAeHus npesbiwaeT 0.05. Ho meHee 0.5.

7.4 Ycunutenu curHana

MprMeHeHne Nbe3031eKTPUUECKNX NpeobpasoBartesiein Cubl 1 BUGpauumn TpebyeT Ncnosib30BaHUs ycu-
nuteneli 3apAA0B WK yCUAMTeNnein HanpsXXeHus ¢ 60/1bLLUM BXOAHbIM COMPOTUBIEHUEM.

NMpumeuyaHue 1— COBpPEMEHHbIE NbE30INEKTPUUYECKME NPeo6pa3oBaTeNl UMEKT BCTPOEHHbLIE YCUIUTENN
3apaga.

MpumeyvyaHune 2— HakoadhULMEHT NpeobpazoBaHUs yCUAUTENS HANPSHYKEHNUS MOXET B/IMSITb CONPOTHBIE-
Hue kabens npeo6pasoBaTens. YCUANTENN HANPSHXKEHNsT MMEIOT 6osiee CTPOrMe orpaHnyeHnsi Mo HU3KOYaCTOTHOM xapak-
TEPUCTUKE. YEM yCUNNUTENN 3apsaga.

7.5 Kanunéposka

7.5.1 O6LwWue NoNoXeHUs

B 3afavyax nsMepeHnss MexaHu4yeckol NofBMXHOCTN KOHCTPYKLMWN BaXHO 3HaTb He TOMIbKO 3HaYeHus
KoadhpumureHToB npeobpasoBaHNs (OCHOBHble KanubpoBKM) npeobpasoBaTesnieil, HO U KO3PULUNEHTHI
YyBCTBUTENBHOCTU K BAMSIOWMUM hakTopaMm (40NONHWUTENbHblE Kannbposku). Tpe6oBaHUSA K OCHOBHbIM U
[ONONHUTENbHBIM KanMbpoBKkam cogepxaTtcs B pasgenax 7 M8 NCO 7626-1. OCHOBHbIe KanMbpoBKu Npeobpa-
3oBareneli Bcex BUA0B PEKOMeHAyeTcs NPOBOAUTL OAWH pas B rof.

MpumeyaHune — OCHOBHble NpoLeaypbl kannbposokonucaHsl B (1] u [3].

TekyLLy0 NPOBepPKY Ka/TMOPOBKN N3MEPUTE/TbHOW Lienu B LLe/IOM NPOBOAAT B HaYase Kax o cepum ncnbl-
TaHW B COOTBETCTBMM C 7.5.2 1 MOBTOPSAIOT B KOHLLE KaXA0W cepuu.

7.5.2 NMpoBepka KanM6poBKN NPU UCMbITAHNAX

MpoBepKy kannMbpoBKM U3MEPUTEbHON Leny BbINMOMHAKT NyTeM M3MepPeHUs MOoABWXHOCTU (yckopsie-
MOCTHM) CBOGOAHO NOABELLEHHOrO XEeCTKOro kannbpoBoYHOro 6,10ka U3BECTHOM Macchl. Bce anemeHTbl n3me-
pUTENbHON CUCTEMbI 0/TKHbI ObITb COEAMHEHBI TOYHO TaKXXe. Kak 1 Npu NpoBeAeHnn ncnbiTaHuii. MonyyeHHoe
B pe3y/ibTaTe n3MepeHuii 3HaueHne YacTOTHOW XapakTepUCTUKN KaIMGPOBOYHOM0O 6/10Ka A0MHKHO HAX0AUTLCA
Bnpefenax+5 % ee n3BeCTHOr0 MICTUHHOTO 3HAYEeHNA [Hanpumep, A/19 yCKOPAEMOCTH 3TO 3HaYeHne pasHo 11T,
a ansa noaswmxHocTn — 1/(2rfm). rae T — m3BecTHas macca kanmbpoBoyHoro 6n1oka]. Mpu nposepke kann6-
POBKM HEOGXOAVMMO UCNO/b30BaTh TE Xe KpenexHble NPUCNoco6AeHns, YTO U NPYU UCNbITAHUSX, YTOGbI MOXHO
6b1710 ONpeAenIMTb NOrPELLHOCTH, CBA3aHHbIE C NOAATANBOCTbLIO KpenneHuii (cm. MCO 7626-1). Maccy kanm6-
poBOYHOro 6510ka cnegyeT BbIGUpPaTh Takum o6pa3om, YTOObI ee NOABUXHOCTL COOTBETCTBOBA/A ANanas3oHy
N3MepeHunii MoABMKHOCTM B XoAe WCNbiTaHuii. Mpyu HEO6X0AMMOCTM NPOBOASAT HECKONbKO M3MEpPEeHuin Ans
KanMBGpOBOYHbIX 6/I0KOB pasHO Macchl, MO3BOMSAKLWMX OXBAaTUTb BECb AManas3oH U3MEPEHWA YaCTOTHOM
XapakTepucTukm.

8 O6paboTka curHanoB npeobpasoBaTenei

8.1 OnpepeneHne 4acTOTHOW XxapakTepUCTUKN

8.1.1 O6wue nonoxeHuns

CurHanel ¢ npeobpasoBatenein cuibl 1 BUGpaLMm NOCTynalT B aHanM3artop, rae ocyLlecTBaseTcs ux
hunbTpauusa u. Npu Heob6XxoANMMOCTH, Koppekums (npoueaypa <UCKIYEHNS Macchbl»), onpeaensercs 0THO-
LeHne ux aMnAnTyg 1 cagura asbl 418 BCeX YacTOT B AMana3oHe YacToT MUCNbITaHUiA. AHanm3aTtop MoxeT
BbIMONHATL Takke npeobpasoBaHne O4HOW M3MEPEHHOW YacTOTHON XapakTepucTukuM B APYryto, Hanpumep
YCKOPSAEMOCTU B NOABMXHOCTb (CM. 7.1). TpeboBaHua K06paboTke CUrHaNoB AN PasHbIX BUAOB BO3GYXAEeHNS,
onucaHHbIX B 6.2. paccmaTpusatoTca B 8.1.2 1 8.1.3.

8.1.2 NapmoHM4Yeckoe BO3OYyXaeHue

3HayeHne aMnNANTYLHO-4aCTOTHOM XapakTepUCTUKM Ha YacToTe BO36yxAeHus onpepensieTcs B aHa-
710roBOM M LhpoBOM BUAE Kak OTHOLLEHNE aMNANTYA CUTHaN0B BUGpaLum v cunbl. ®as3a 4acTOTHOW Xapak-
TEPUCTUKM onpeaenseTca nyTeM n3MepeHust pasHocTu has Mexay aTUMu curHanamu.

n
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8.1.3 MHoOro4acToTHOE BO3OyXAaeHune

CurHasbl npeobpasoBaTesnsi, reHepupyemMble crlyyaiiHbiM, NCEBAOCYYaANHbIM, NEePUOANYECKN CriyYali-
HbIM, MEPUOANYECKUM C JIMHEWHON YaCTOTHOW MoAyNsAUMEeRn UM UMNYbCHbIM BO36yxeAeHnsMU1, 06pabaTtbiBa-
I0TCS1 aHaIM3aTOPOM C UCMNO/b30BaHUEM LUugpoBoro npeobpasoBaHus ®ypwe. Kak onucaHo B UICO 7626-1,
YaCTOTHYH XapakTepuCTUKy Noy4YaroT Ae/IeHNeM B3aUMHOM CNeKTpasibHOW NAOTHOCTY CUTHAI0B BUGpaLmm n
CWJ/Ibl HA COGCTBEHHYH CMEKTPasibHYH0 NIOTHOCTb BbIHYXAaloLel CUbl, MPU 3TOM CUTHasbl BUGpaLuun 1 bl
noZBeprawTca npeaBapuTenbHON 06paboTke BO BpEMEHHOW 061acTy (B3BeLWMBaHWIO), KaK yka3aHo B 8.4.3.
[Ona cobniopeHns TpeboBaHUS, YTOObl OTHOCUTE/IbHASA MOrPELIHOCTL ONpefesieHUss BXOAHOW 4acTOTHON
XapaKTepUCTUKM Ha KaX 40l YacToTe pe3oHaHca He npeBblwana 5%, BbINO/IHAKT yCpeAHeHEe N040CTaTOUYHO-
MYy YMC/ly CMEKTPOB (CM. npunoxeHue A). Mpy BbIYNC/IEHUN NEPEXOAHON YACTOTHOW XapakTePUCTUKN YACIO
yCpeaHAeMbIX CNEeKTPOB AO/IKHO ObiTb, MO KpaiiHel Mepe, He MEHbLUNM.

MpumeuvaHue 1— Mpn U3MEPEHUAX NEPEXOLHOI NMOABUKHOCTM MHOTAA HEBO3MOXHO LOCTWYL 3afjaHHONM Tou-
HOCTW. OCO6EHHO KOTfa OTK/NK U3MEPSIETCS B TOUYKE U HANPaB/IEHNW, COOTBETCTBYIOWMX MasibiM 3HAYEHUSIM MEepPexoAHON
NOABUXHOCTW. B N0A06GHbIX CUTYauusX addpeKT AanbHEeLWero yBeiMueHnst Yncna ycpegHseMblX CnekTpos ByaeT HesHauu-
TeneH.

MpumeyaHue 2— [ NONYYEHNS OLHOI YACTOTHON XapakTepUCTUKM NPUAAHHOM crnocobe Bo36YXaeHus He-
06X04MMO MCMO/b30BaTh, MO KpaiiHel Mepe, AByXKaHaslbHbIl ®ypbe-aHanusaTop. Mpu HEO6XOANMOCTY O4HOBPEMEHHOTO
N3MepPeHUst HECKO/IbKMX YACTOTHbIX XapaKTePUCTUK YUNC/IO KaHA/TOB JO/MKHO ObITh YBEINYEHO.

8.2 dunbTpaynsa

8.2.1 lapmoHMYeckoe BO3b6YyxaeHNe

[na ymeHblIEeHNS NOrpeLlHOCTeN U3MepeHnNs YacTOTHYI XapakTepucTuky ciefyeT pacCcunTbiBatb no
cocTaBnsAwLWwmMM BUbpaLum 1 cunbl TONIbKO Ha YacToTe BO3OYXAeHNS. B CBA3M CITUM 415 NOBbILLEHWNA TOYHOCTU
06paboTkM LenecoobpasHo NPUMEHATb CUHXPOHHOE HakKoMieHue CUrHasoB UM WCMOoMb30BaTb MUALTPSI,
noJaBnslolme HexenaTtefbHble COCTaBASAOLME CUTHAMIOB U LYM. HO NPV 3TOM He BHOCALME (da30BbiX
NCKaXKEHWA.

MpumevyaHne — na ueneir unbTpauun TpaguLMOHHO MCMONb3YIOT Cnefalwmini unbTp — coriacoBaHHoe
no case y3KkonosioOCHOE aHanoroBoe YCTPOCTBO, UCMO/b3Yloliee reTepoANHHbIA NPUHLMMN aBTOMaTU4YecKoi NoAcTPoiiku
noj 4acToTy BXOAHOro curHana. jpyrum cnoco6om unbrpauumn ABaseTCs CUHXPOHHOE HAKOoMIeHe CurHana, 3aknwyvato-
Ljeecs B CyMMVUPOBaHNN 3HAYeHW BbIGOPKM CUTHaNA CUHXPOHHO C YacTOTOW BO36YX/eHUs 1 ocyLiecTBasoweecs 06bI4HO
B LMJpOBOM BuAE.

8.2.2 MHOro4acToTHOO BO36YyXaeHue

Mpv faHHOM BMAE BO36YXAEHUSA NOBbILLIEHNSA OTHOLWEHWSA CUTHAN/LLYM MOXHO A06UTHCA 3a CYeT orpaHm-
YeHus NoJI0Chl aHaNM3a U UCNO0Nb30BaHWSA COOTBETCTBYIOLWMX (DUNLTPOB, Kak yka3aHo B 9.4.3. MNpn ncnonb3o-
BaHUN LUMGPOBbLIX aHaNN3aTopoB BO m3bexaHve adhekTa HanoXKeHs CneKTpoB HEOBXOAMMO MPUMEHSITb
cornacoBaHHble No hase aHTManan3vHroeble UAbLTPbLI C BbICOKOW KPYTU3HOI XapakTepucTuku B o6nactm
BEPXHeN 4yacToTbl cpesa.

8.3 CornacosaHune no AVNHaMMW4YeCKOMY Anana3oHy CUrHana

[ns obecneyeHns NpaBUIbHOCTU U3MEPEHMNIT HEO6XOAUMO CUCTEMATUYECKN NMPOBEPATbL HACTPOIKN YCU-
NeHuns, N03BoNsLWMNE N3bexarb orpaHnyeHns (HacblleHns) curHana. ViHamkaTtop neperpysku aHanmsaropa
pearvpyeTt TO/IbKO Ha MpeBbllleHNe YPOBHA CUrHasia B caMOM aHanu3atope, MOo3TOMy, Kak Mokas3aHo Ha
pucyHke 1. ANS KOHTPO/A CUTHa/IOB Ha MpeALecTBYLWUX aHanm3aTopy ctaansax 06paboTkm ucnosnb3yeTtcs
ocumnnorpad.

MprumeyaHune — OrpaHnyeHne curHana MoxeT GbITb OnNpefesieHo BU3yasbHO MO NOSABEHNIO cpe3a BepLuvH
(BnaguH) curHana Ha akpaHe ocuunnorpada.

8.4 PaspelleHune no yactoTe

8.4.1 OO6uWMe NoNoXeHus

PaspelueHune no yactoTe AOMNKHO GbiTb 4OCTATOYHO BbICOKMM 451 TOTO, YTOObI BbISABUTL BCE COOCTBEH-
Hble YaCTOTbl UCMbITYEMOI KOHCTPYKLMMW B ANana3oHe YacToT UCMbITAHUIA 1 NOMYYUTb TOUHYHO OLLEHKY MO A b-
Horo gemndmpoBaHus. YacTtota BbIGOpKM AO/MKHA MO KpaiHel mepe B AeCATb pa3 MpeBbillaTb 3HaYeHue
BEPXHel rpaHuLbl AnanasoHa 4acToT UCNbITaAHWA.

8.4.2 lapmoHunueckoe BO36yxAeHNe

[ns paspelleHns pe3oHaHCHbIX 4acTOT NpU CUHYCOUAAIbHOM BO36YXAEHUN C MEAJIEHHbIM CKaHUpPO-

BaHVWEM UMW OUCKPETHO U3MeHsIoLLelica YacToTON Heo6Xx0ANMO, YTOOblI CKOPOCTb U3MEHEHWS YacTOTbl BO3-
6yxaeHuns 6blna 4ocTaTtovyHo Mana (cMm. 9.2).

12



FOCT P NCO 7626-2—2016

8.4.3 MwuoroyacToTHOe BO3byxaeHne

[nsa nonyyeHns HEO6XOA4MMOr0 paspeLleHns No YyactoTe Npu BO3OYXAEHUM, ONMCaHHOM B 6.2.4 1 6.2.5,
TpebyeTcsa obecneunTb 4OCTATOYHO Manyl AMCKPeTM3auuilo no 4YacToTe Npu MCMoJib30BaHUM AWCKPETHOTO
npeo6pasosaHusa ®ypbe. Tpebyemoe cnekTpanbHoe paspelleHmne (paccTostHMe Mexay coceHUMMMN cocTaBns-
OWUMU B CNekTpe) onpeaenseTcsa MNAOTHOCTbI PacnofioOKeHUss MOJ KOHCTPYKLMM U KO3ghhuuneHTamu
MoganbHoro gemnduposaHus. OrpaHmyeHne anHbl 3anncy (pasmepa 610ka BbIGOpKU curHana) npuBoauT K
YWUPEHUIO peasbHblX COCTABASALWMX CNEKTpa U NOSIBNEHNIO 6GOKOBbIX FapMOHUK. [laHHbI adhdekT mMoxeT
6bITb YMEHbLUEH MOCPEeACTBOM YMHOXEHUS CUTHaNa Ha NoAXoAsluyt BECOBYH (OYHKLMI, HANMpUMep OKHO
XaHHa (Takylo onepaumio HasblBalT «X3HHUHI»).

NMpumevanne 1— EcnnpgemndupoarHne BcucTeMe mMano, TO Npy BblYNCAEHUN CNEKTPOB CUTHANOB BO36YX-
[EeHUsi N OTK/IMKA BO BCEM AMana3oHe YacToT UCMbITaHWUA YAC/I0 BbIGOPOUHbIX 3HAYEHUIA B 6/10Ke AaHHbIX (pa3Mep BbIGOPKHM)
[I0/XKHO 6bITb BENNKO. Kak BapnaHT, MOXHO UCMNO/b30BaTh Pypbe-aHann3 B OrpaHNnYeHHOM Ananas3oHe 4acToT (Tak HasbiBa-
eMblli pexum «aynbl» aHanusartopa). Mpu n6om cnocobe aHanusa obuiee BpeMs BbIGOPKM (An1MHa 3anucK) yaet obpat-
HO NpOMNopLMOHanbHO TpebyeMOoMy paspeLleHnto No YacToTe.

MpumevyaHnune 2— CnyvaiiHoe BO36YXAeHMEe MOXHO paccMaTpuBaTh Kak MocsefoBaTefbHOCTb UMY bCHbIX
hyHKLMI1 BO BpeMeHU (NOAX04 Ha OCHOBE NpMMeHeHUust uHTerpana [Jioamens). Torga sicHo, UTO AaHHble B Hauasne 610Ka
BbIGOPKM CUFHANa OTK/IMKa NpefcTaBnsAloT coboil, rnaBHbIM 06pa3om, pe3ynbTaT NpeALWecTBYIOWEro Bo30YyX4eHus, B TO Xe
BpeMS B KOHLe 6/10ka BbIGOPKM faHHble OTK/MKA HA COOTBETCTBYIOLMIA UMNYbC BO3GYX/AEHNS yceueHbl. OTO NPUBOAUT K
TOMY, YTO KOrePeHTHOCTb CUTHa/I0B BO36YX/AEHNS 1 OTKIMKa B HaYasne 1 B KoHUe 6/10Ka BbI6GOpkM nagaeT. iHoraa ans nosbl-
LIEHWUS1 KOTePEeHTHOCTN PEKOMEHAYIOT UCMNOMb30BaTh OKHO XaHHa, OAHAKO H13Kas KOrepeHTHOCTb CUTHAN0B BO36YXAEHUS U
OTK/IMKA B LLe/IOM XapakTepHa A5 CnyvyaliHoro Bo306yxaeHus.

8.4.4 Tepuogunyeckoe Bo3GYyxaeHne

Mpobnema, onucaHHas B 8.4.3. mpumeyaHume 2. He OTHOCUTCA K MepuofMYecKoMy BO36YXAeHUto,
NOCKO/IbKY Npu AaHHOM BUAe BO3OYXAEeHWs NPOUCXOAMT cornacoBaHWe AaHHbIX B KOHLE W Hadvane 6/10ka
BbIOOPKM 1 CNYCTS HEKOTOPOE BPEMS B KaxkOM 6/10Ke AaHHbIX NPUCYTCTBYET BCSA MHOPMaLNa O curHane
OTK/IMKa. B HEKOTOPBIX CriyYasx UCNob3yOT MYHKLUIO KOrepeHTHOCTU (CM. NpuioxeHue A), 4Tobbl OLEeHUTb
BHELUHWI LWYM N HEO6XOANMOCTb €ro N0AaBAEHNA 3a CHET Npoueayp ycpeaHeHus.

9 YnpaBneHue BO3OYXAEHUEM

9.1 O6wue nonoxeHuns

Lenblo ynpaBneHus BO36YXAEHNEM ABNSETCA nojydeHne TpebyemMoro paspelleHns no yactoTe npu
COXpaHeHu OTKNMKa B Npefenax MHaMUYeCcKoro AvanasoHa n3MepuTenbHoO cUCTeMbI.

9.2 ANUTeNbHOCTb rAPMOHNYECKOTO BO36YXAEHUSA

9.2.1 O6wme NoNOXeEHUSA

Mpv rapMoOHNYECKOM BO3DOYXEHMNMN CO CKaHMPOBAHNEM YaCTOTbl UM NPU BO36YXAEHUN Ha (DUKCMPOBaH-
HbIX YacToTax 4ns AOCTMXKeHNA TpebyemMoro paspeLleHuns no YacToTe ynpasisioT COOTBETCTBEHHO CKOPOCTbIO
N3MEHeHNs YacToTbl BO3OYXAEHNA NN ANNTENbHOCTHLI0 BO36YXAEHMS HA (DMKCMPOBAHHOM YacToTe W Wwarom
npupalLleHns 4acToTbl BO3OYxXAeHNs. YnpaBneHume Ao/HKHO 06ecneynTb BbICOKOE paspeLleHmne no Yyactote B
OKPECTHOCTAX PE30HaHCOB (N1KOB YaCTOTHOM XapakTePUCTUKN) M aHTMPE30HaHCOB (BNajuH YacTOTHOM xapak-
TepncTukm). OCO6EHHO 3TO BaXKHO NPV HEOBGXOAMMOCTH MOCNeYIOLWEero onpejeneHns MogasbHblx Xapakre-
PUCTUK KOHCTPYKLMK.

9.2.2 lapmoHUYeckoe BO36YyxAeHNe Ha PUKCMPOBAHHbIX YacToTax

Mpy ANCKPETHOM M3MEHEeHWU 4acTOTbl FapMOHUYECKOro BO30YXeHNA pasHuua Mexay pe3oHaHCHOW
4YacTOTOIN KOHCTPYKUMKM 1 Bnxalilueil K Hell YacToTol BO36YXXAeHUS (MakcMmasibHas NorpeLtHoCcTb onpeaene-
HMA 4acTOTbl pe30HaHca) cCocTaBuT He 60/1ee NOMOBYHbI LWara npupatleHns YyactoTel. HecosnageHue yacTtot
BO30YX/eHNA 1 pe30oHaHca MOXeT NPUBECTU K 3aHMKEHMNI0 MMKOBOT0 3HAYEHUS XapakTepUCTUKN U 3aBbILLEHUIO,
B CBOI ouyepefpb, KoadhuLumeHTa MoAaNbHOro gemMndupoBaHns. MakcumasbHble NOrPeLlHOCTN U3MepPeHNs
OTK/IMKa KOHCTPYKLMM Ha pe3oHaHCe, 06YC/I0BNEHHbIE KOHEYHbIM paspelleHveM Mo 4YacTtoTe, NpuBeeHbl
B Tabnuue 1.

Lar npupalyeHmsa 4actoTbl B AnanasoHe +10 % 3HayeHWs pe30HaHCHOI 4acToTbl ciefyeT Bbibupatb
Takum 06pa3om, YTo6bl NOrPELLHOCTU N3MEPEHNS MMKOBOI0 3HAaYEHNA XapakTepucTukm (Moayns) n koaddnum-
eHTa MoJasibHOro eMnrpoBaHna Haxo4uNuck B npegenax 5 %. PacueT MakcvMasibHO 0NYyCTUMOrO npupa-

WeHnAa 4acTtoTbl B 3aBUCMMOCTU OT 4aCTOTbl pe3oHaHCa U KOSde)VILI,VIeHTa MoAdasibHOro ,D,eMI'Iq:)VIpOBaHVIFI
npueefeH B NpuIoXeHnn B. Tam xe faH pacyeT MUHUMasIbHOro BpeMeHuU BOB6y)K,CI|eHMH Ha Ka)KAOI7I CpMKCMpO-
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BaHHOI yacToTe (BpeMsi BblAepXku). [/ia 4acToT BO3GYXKAEHUS, HAXOAALWMXCA 3a Npeaenamu gvanasoHa
+10 % pPEe30HAHCHON WM aHTUPE30HAHCHOW YacToThbl, AOMYCTUMO WCMOMbL30BaTb GOMblUME MpUpaLLeHus
YacToThbl U MEHbLLEE BPEMS BbIAEPXKKM.

Ta6nuuya 1— MakcumanbHasi OTHOCUTENbHAS NOFPELIHOCTb U3MEPEHUS OTKIMKA HA PE30HaHCE MpPU UCMO/b30BaHNUM
BO36YXAEHUS HA PUKCMPOBAHHBIX YacToTax

OTHOWEHME Wara npupaueHns 4acToThl MakcumManbHas OTHOCUTENbHAA NOTPEWHOCTh

BO36YXAEHNS K NONOBUHE WNPUHbI

pe3oHaHCHOI KpuBoii Ha yposHe 0.7 % a6
>1 >29.3 >3.0
1 29.3 3.0
1/2 10.6 1.0
1/3 5.1 0.5
1/4 3.0 0.3
1/5 1.9 0.2
1/6 1.4 0.1
117 1.0 0.1
1/8 0.7 0.1

MpumeyaHune — lMorpewHoCcTb paccumtaHa no hopmynam u3 (11] c npMMEHeHMeM HeKOTOpPbIX NONPaBOK ANs
NOBbIWEHNA TOYHOCTN BbIYUCAEHWIA.

9.2.3 TapmoHuyeckoe BO36YXAeHNe C MeA/IeHHbIM CKaHNPOBaHNEM YacTOThbI

Mpv gaHHOM BuAe BO3OYXAEHUS YacToTa BO3OYXAeHNA N3MEHAETCA CO BPEMEHEM MO JINHEAHOMY 1n
norapugMmyeckomy 3akoHy. Bo Bcex cydasix CKOPOCTb pasBepTKU AOJ/KHA BblIGMpaTbCA TakuM 06pasom,
4yTo6bl B AnanasoHe +10 % pe30HaHCHOI 4acTOTbl NOrPeLIHOCTb U3MEepPeHnsa oTkavka (MOAYNs YacTOTHOM
XapakTepucTukn) He npesbiwana 5 %.

Mpu NMHeHOM CKaHMPOBaHUN MaKCHMasibHYH CKOPOCTb M3MeHeHNs yacToThl {6ffdt)mex, 'u/MuH, onpege-
NS0T No hopmyne

«UMN =54«JTO*. 2,
Mpu norapnhMnYecKoM CKaHVPOBaHUMN MakCUMasbHY0 CKOPOCTb M3MeHeHMs YacToTbl(<1MI)T4K. okTa-
Ba/MWH, onpeaenstoT no gopmysne

(dfld/ymeil = 77,6 fICf2 ©))
B dhopmynax (2) n (3) ucnonb3oBaHbl cnegytoume 0603HaYeHNS:
fn— oueHouyHoe 3HayeHWe pPe30HAHCHOW 4acToTbl (COGCTBEHHOM 4acToTbl M- MoAbl BuGpaLun

KOHCTPYKLMK);
O — oLUeHOYHOe 3HaYeHne JO6POTHOCTN AaHHOW MoAbI.

MpumeyaHune — dopmynbl (2) n (3) B3aThl U3 [11]. VX NnpuMeHeHne oGecneunBaeT COGMOAEHNE YC/IOBUIA
KeasnycTaHOBUBLUEroCsi OTKINKA KOHCTPYKLMUN.

9.3 [ANnTenbHOCTb MHOTO4YaCcTOTHOIO BO36YXAeHUsA

[OnutenbHOCTU BO3OYXAEHNUA 1 M3MEPEHUS OTKIMKA LO/KHbI OblTb fOCTATOYHbIMU, YTOGLI UMETb BO3-
MOXHOCTb NPOU3BECTN yCpeHeHne no Habopy CnekTpoB, Kak yka3aHo B 8.1.3.

Yuncno ycpegHAeMbIX CEeKTPOB 3aBUCUT OT OTHOLLEHWUS CUTHAN/LLIYM N3MEPUTENbHON CUCTEMbI U JO/IKHO
o6ecneynTb OTHOCUTENbHYIO MOrpeLHOCTb N3MepeHnii He 6onee 5 %. Ans onpegeneHnss Heo6XoaMMOro
yrucna ycpegHsaeMblX CNekTPoB UCMONb3yeTca (PYHKUUSA KOrepeHTHOCTU MeXay CurHanamu Bo36yxaeHus n
oTKNuka (cm. pasgen A.1).

Bpems Bo36yxaeHUs (B cekyHAax), Heo6xo4Mmoe 415 NoNyYeHUss Kaxaoro cnekrpa, 06paTtHo npomnop-
LMoHaNbHO paspeLleHunto no yactoTe (B repuax) B AUCKPeTHOM npeo6pasoBaHum dypbe (CM. npumeyaHue 1
K 8.4.3).
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9.4 [uHamuyeckuin guanasoH

9.4.1 O6Lwmne NoNoXeHNS

[lnsa KOHCTPYKUWiA € ManbiM AemMndMpoBaHMem pa3bpoc 3Ha4YEeHNn MexaHN4YeCcKoin NOABMXXHOCTY BO BCEM
Avana3oHe 4acToT UCMbITAHMIA M3MepeHnidi moxeT npeBbiwate 100 a6 (1051). B TO X0 Bpems Ans Kax[oro
KaHana nepefayn AaHHbIX MOMUMO BEPXHEl rpaHnLbl paboyero HanpsxeHns, 3a KOTOpoli HacTynaeT orpaHu-
YyeHue (HacbllWweHre)cnraana, CywecTByeT Takke HUKHAA rpaHuLa, 06ycnoBeHHas Hannynem nomex BcucTe-
Me U3MepeHus, a Takke (419 UMpPOBbLIX CUCTEM) MOrPELIHOCTAMM aHasI0ro-unMdpoBoro npeobpasoBaHms
(Tak Ha3bIBaeMbIli LLYMOBO NOPOr). YNpaBieHue Bo30YyXAeHUEM J0/HKHO ObITb TakuM, YTOObLI CUTHAMbI CUIIbI 1
BMOpaLuy He BbIXOAW/IN 3a YKa3aHHble rpaHulbl A1 KaHasoB n3MepeHus. PekoMeHAaumm rno ynpasneHuto
YyPOBHEM BO30YyXxeHnsa ana obecneveHns Tpebyemoi TOUHOCTU U3MEPEHWUIA NPY UCNOIb30BaHNN BO36YXae-
HW pasHbIX BUAOB NpuBeseHsl B 9.4.2 19.4.3.

9.4.2 TapmMOHMYeckoe BO36YXaeHue

Mpy NOCTOSIHHON aMNANTY e BbIHYXAAtoLWen Cuibl MakCMManbHO AOCTMXUMBIA AuHaMuyeckuii guana-
30H M3MepeHusa MOABWXHOCTM onpefenseTca AUHAMUYECKUM AMana3oHOM KaHana W3MEepeHUs OTKInKa
(&8NA cywecTByOWMNX NU3MEPUTE/bHLIX CUCTEM AaHHOe 3HadYeHne 6amn3ko k 50 b nan 300:1). 48 TOoro 4To6sl
pacwupuTb AnanasoH U3MepeHunii, He06X0AMMO YMEHbLUUTb aMNANTY Ay BO36YXAEHNA B OKPECTHOCTAX pe3o-
HaHCHOI 4acToTbl (MMKOBOrO 3HAYEHUSI OTKANKA) W YBENNYUTb B OKPECTHOCTSX aHTMPE30HAHCHON 4acToTbl
(BnaanHbl KPUBOW XapakTepucTukm oTkNnka). Ha pucyHkax 5a). 5¢) 1 5e) nokasaHbl orpaHnyeHns guHamumyec-
KOro AvanasoHa W3MepEeHUn N UCKAKEHUSI YACTOTHOW XapakTepuCTUKM, BO3HMKAlOLWME NpU BO3BYXAEHWUM C
NOCTOSIHHOM amMnAUTY[0i: YMeHbLUIEHNE MUKOBbLIX 3HAYEHWl BCNeACTBME OrPaHUYeHUs curHana u nogbem
BNaAunH BCreAcTBNE Hannuus wyma. PucyHkn 5b). 5d) un 5f) unnoctpupytoT npaBunbHoOe ynpasaeHne amniu-
TYAOW BbIHYXAAlOWen cuibl B COOTBETCTBUM C AMANa3oOHOM U3MEHeHWs U3MepsieMOoi YacTOTHOW xapakTe-
PUCTUKN.

9.4.3 MHoroyactoTHOoe BO36yxaeHue

MprHUUN ynpasaeHs Bo36YyXAeHNneM O4HOro 13 BUA0B, ONUCaHHLIX B 6.2.4 16.2.6, TOT Xe, 4YTO yKasaH
B 9.4.2 nnponnnctpupoBaH pucyHkamu 5 b), 5d) n 5f). Kak MuHumym, cnegyet nsberaTb HaMUUS HacTOTHbIX
COCTaB/ANLNX 3a Npefenamun guanasoHa 4actoT UCNbITaHUA. Ecnn namepeHns B LeNsiX NOBbILLEHWS paspe-
LLIEHNA No YacToTe NPOBOAAT B OrpaHNYEeHHOM uanas3oHe 4acToT (PEXUM «yMbl»), TO BO36YX/AEeHWe AO/KHO
OblTb OrpaHNYeHo 3TUM AMana3oHOM C MOMOLLbI0 COOTBETCTBYIOLWNX (DUNIBTPOB HUKHUX W BEPXHUX HacTOT
(cm. 8.4.3).

10 KOHTpO]'Ib npaBu/IbHOCTWU BbINOJTHEHUA M3MepeHI/II7I

B pasgeno A.l onucaHbl cnocobbl onpefesneHns MUHUMaNbHO HEOBXOAUMOro ynucna ycpegHsaemblx
CNEeKTPOB AN1A 06ecnevyeHns Tpebyemoli TOUHOCTU 3MepeHuii NPy NCNOb30BaHNN BO3GYXAEHUS CyYaliHOro
BMAa. JonosHMTeNbHbIE UCTIBITAHUA, pacnpoCTpaHALWLNECS Ha BCe BUAbI BO3OYX/AEHUA, OnncaHbl B pasae-
nax A.2—A.4. 3TN ucnbITaHWA NO3BOMAIOT MONYYUTb NOJME3HYID MHhOPMaLMio O Ananas3oHe NIMHERHOCTK,
BbIMNO/IHEHNW NPUHLMNA B3AVMHOCTUN 1 JOCTOBEPHOCTH Pe3y/ibTaToB U3MEPEHWA.

Ecnv pe3synbTatbl M3MepeHunii oTobpaxatoTca rpadonocTpoutenieM Ha 6yMaxHoON NeHTe, kak ycTaHOoB-
neHo MCO 7626-1. To cnefyeT NpoBEpPUTL NPaBUIbHOCTb YCTAHOBKM GYMaKHOI NeHTbl MO MeToauke Anst
JaHHoro rpacponocTpounTens.
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a) BoCysioH/O p NOCTOSHHO aMnInTy ol

) Bo36y»aeH* ¢ NOCTOSHHOE aMIVITY oM

*) B036yxaeHne BRKXITHKHHCIA aMnanTy4oin

b) BcubynHPM * 0 NOJ0EHHON ObIrTaTyfoi

SR

n.

B JI;4 k
o -1 1 1T

1
d) BosGy>xaamvB € NepemMeHHol aMiyTyaoi

f) BenByBagu— q napaBaHOB aMniuTyaol

1—yacToTa; 2 — MaKcUMabHblil ypoBEeHb BO36YX/AeHUS; 3 — WYMOBOI Nopor; 4 — JOCTUXMUMbIA AUHAMUYECKUI fUana3oH;

5 — UCTUHHOE 3HaYeHUe aMNAUTYAbl (CNeKTPanbHOW NNOTHOCTU MOLWHOCTI) CUNbI, 6 — WCTUHHOE 3HAYeHWe aMNAuTy bl

(cnekTpanbHOW NNOTHOCTA MOWMOCTU) YCKOPEHUS; 7 — pe3yNbTaT U3MepeHUii HacTOTHON XapakTepnucTukn

PUCYHOK 5 — lMpumMep NoBbIWEHNs ANHAMUYECKOTO AMana3oHa 3a CUeT UCMO/b30BaHNs
BO36YXEHNsI TePEMEHHOT0 YPOBHS

11 OnpepeneHve MofanbHbIX XapakTepucTuk

YacTo U3MepEHNS MeXaHUYEeCKOl NOABUXHOCTY NPOBOAAT C Liefibio ONPeaenuTb MOAa/IbHbIE XapakTe-
PUCTUKM UCNLITYEMOI KOHCTPYKLUK. [leTalbHoe pacCMOTPeHWE AaHHOTO BONPOCa BbIXOAUT 3a PaMKy HAacTos-
uero craHgapTta. HekoTopble 06LWMe MPUHLMMbLI ONpeAeneHus MOAAsbHbIX XapakTePUCTUK W3M0XEHbl B

npunoxexnuu C.
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Mpunoxexve A
(o6A3aTenbHoe)

MpoBepka NpaBUIbHOCTW BbINO/THEHUS U3MEPEHNIA

A.l KorepeHTHOCTb

Mpy BO34eCTBAM HA KOHCTPYKLMIO HEFrapMOHUYECKUM BO36yxaeHuem (cM. 6.2.4 1 6.2.5) cnepyeT paccuuTbiBaTb
(hyHKLMIO KOTE@PEHTHOCTM  Y*(/) MeXAy CUrHanamm BO3GYXAEHWUS U OTKIMKA ANSi KOHTPO/ISi BO3MOXHbIX MOTPeLIHocTel
M3MepEeHUit YaCTOTHOI XxapakTepucTuky. MNpu pacyete YHKLUM KOTEPEHTHOCTU HEO6XOANMO NPOU3BOANTL YCPEHEHMe,
KaK MUHUMYM, N0 iBYM Bbl6OpKaMm.

®YHKLMI0 KOTE@PEHTHOCTM PACCUNTLIBAIOT N0 hopMysie

y*(O“ 1<MOP (A1)
<()6,(0
roe  Gxy(f) — B3aMMHbIACNBKTPMOLHOCTUANABBIHYXAAK LW ERCUNbI(BXOAHOWCUTHAN)MOTKINKAKOHCTPYKLMUY (BbIXOA-
Holi curHan):
Gx(0. Gy(f) — cnekTpbl MOLHOCTV BXO4HOIO W BbIXOAHOIO CUFHA/I0B COOTBETCTBEHHO.
3HayeHne PyHKLMN KOTEPEHTHOCTK, Kak cneayeT n3 onpegeneHus, Haxogutcs B npegenax 0 s y2(0 £ 1. Ee tunnu-
Hblli rpadnk NokasaH Ha pucyHke A.1.

PucyHok A.1 — TunnuHblii rpadnk YHKUNN KOTEPEHTHOCTH

Ecnun 3HaueHns yHKLUN KOTEPEHTHOCTU 3HaUYNTEIbHO OT/INYAIOTCA OT eANHULbI, TO 3TO MOXEeT yKasblBaTb Ha O4HY
13 cnegywwmnx npobnem:

a) BnaAvHbl MYHKLMN KOTEPEHTHOCTH Ha YacToTax pe3oHaHca v aHTupe3oHaHca MoryT 6biTb 06YC/OBMEHbI:

- HenpasW/IbHbIM BbIGOPOM paspeLleHns no vyactoTe (T. €. WWMPUHA NOMIOChl NPU aHann3e CAULLKOM Benuka, cMm. (12)).
4YTO NPMBOAUT K CMELLeHHOMY pe3ynibTaTy u3MepeHuii otknmka (cm. 8.4.3).

- HenpasuW/bHbIM BbIGOPOM a aHanu3aTope OKOHHOW OyHKLUKU BO BpeMEHHOI 06nacTu (cMm. 8.4.3).

- HENVHEeNHOCTbI0 NCNbITYeMOol KOHCTPYKLUMK (CM. A.2) NIM OTpaHNYEHNEM CUTHANOB yeunutensmu (cm. 8.3).
0/JHOBPEMEHHbIM BO3[€/CTBMEM HA KOHCTPYKLMIO HECKONTbKUX BbIHYXAAIOLWUX CUN.

WwymamMn nsmeputenbHoli Lenn (HenpaBwu/bHbIli BbIGOP YPOBHA BXOAHOrO BO3AENCTBUA) UAN NOrpeLHOCTAMM
aHanoro-unposoro npeobpasoBaHus.

b) BNaAWHbl PYHKLMN KOTEPEHTHOCTU HA PE30HAHCHbIX YacToTax MOryT TakXe ykasblBaTb Ha TO. YTO Ha 3TUX YacTo-
Tax NPoOMCXoAWT NafeHne BbliHYXAALWeh Cubl, BbiI3BaHHOE 0COGEHHOCTBbI0 KOHCTPYKLMU camoro Bu6poBo3byauTens.
Ecnun BXoAHOI curHan He npesbilaeT LWyMOBOW FpaHuLbl, TO 3HaYeHWe YacTOTHO XapakTepucTMKKW, BblYNCNEHHOE B COOT-
BeTCTBMU C 8.1.3. 0OKaXeTCA 3aHMKEHHbIM. BO3MOXHbIE CNOCO6HI pelleHuns Takoi npo6aembl paccMoTpeHbl B (13);

C) HW3Kas KOrepeHTHOCTb B LUMPOKOM Jnana3oHe 4acToT yka3blBaeT Ha Masioe OTHOLWeHre curHan/wym. OHa yacTto
Bbl3BaHa HeafekBaTHOCTbIO BO3OYXAEHUS AUHAMUYECKOMY Anana3oHy W MOXeT GblTb y/yylleHa NyTemM COOTBETCTBYIO-
wero chopMnpoBaHus cnektpa Bo3byxaeHnsa (cM. 9.4 > Mpu ncnonb3oBaHnn Bo36yxgeHNs, ONMCaHHOro B 6.2.5. NOBbICUTH
OTHOLUEHME CUTHAN/ILYM MOXHO Takxke 3a cHeT CUHXPOHHOIO HakKoM/eHUs curHana BoO BpeMeHHo o6nactu (cMm. (4));

d) HM3Kas KOrepeHTHOCTb HAa HEKOTOPOM y4yacTke YacTOTHOrO AnanasoHa U3mepeHuii MoXeT Takke 6biTb Bbi3BaHa
onpefeneHHoro ainaa HeNMMHENHOCTbI0 KOHCTPYKLUN.
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Hn3koe OTHOLWEHWE CUTHAN/WYM MPUBOAMUT K C/Iy4aliHbIM MOTPELIHOCTSAM B BbIYNCIEHUSAX YACTOTHON XapakTepuc-
TUKW. [laHHY0 MOTPELIHOCTL MOXHO YMEHbLWUTL NyTeM yCpeAHeHUst B 4acTOTHONM o6nacTu. Ha pucyHke A.2 nokasaHa
3aBUCHUMOCTb OTHOCUTE/IbHOM C/ly4aiiHO NOrpewHoCT ONpeaeneHnst MOAYJ/Ist YaCTOTHOM XapakTepucTKM B 3aBUCUMOC-
TV OT YMCNa yCpeAHEHHbIX CNeKTPOB NPU JaHHOM 3HAYEHUMU (PYHKLMW KOTePEeHTHOCTH. V13 Hero BUAHO, YTO. HanpuMep, npu
3HAYEHUN (PYHKLUMM KOrepeHTHocTu 0.8 Ansi TOro, YTo6bl OTHOCUTE/IbHAsA MOTPELIHOCTL He mpeBbicuna 5 %. cneayet
NpoOBECTH ycpeHeHue No 75 cnekTpam.

MpumeuaHune 1— Kpusble Ha pucyHke A.2 NOCTPOEHbI NO pe3ynbTataM aHann3a, BbINMOMIHEHHOTO B |14].

NMpumevyaHue 2— Ans pacyeta PyHKLUM KOTEPEHTHOCTN HEOBXOAUMO UMETb A5t YCPEAHEHUS HE MEHEE ABYX
BbIGOPOK CUTHANOB BO3GYXAEHUA U OTKAMKA. [pU HANMUYMM TONbKO NO OAHONI BbIGOPKM pacyeT (PyHKLUU KOTePEHTHOCTU
Bcerga 6yaeT faBaTb eAVHULY.

MpumeyaHune 3— Bbicokoe 3HaYeHNe PYHKLMN KOTEPEHTHOCTW He BCerfa CBnaeTeNbCTBYEeT O 4OCTOBEPHOC-
TN pe3ynbTatoB n3mepeHuii. OHO MOXeT 6bITb 06YCNOBMAEHO, HANPUMEp, B3aUMHbIM B/IMSIHUEM KaHanoB W3MepPeHNs Cusbl
1 Bubpauum.

K — oTHOcCuTenbHad NOTPewHoCTb VI3MEPEHMﬁ moayna YacTOTHOI XapakTepuUCTUKN: N *- YNCNO yCpeaHAEeMbIX CNeKTpPOB

PUCyHOK A.2 — 3aBWUCHMOCTb OTHOCUTE/bHOI MOTPELIHOCTY pacyeTa YacTOTHON XapakTepucTuku
0T uMcna ycpeaHsieMbiX CleKTpoB

A.2 NlnHeilHOCTb

A.2.1 O6uwwue NnoNoxeHUs

Hanuune 60NTOBbIX COeAUHEHWI, 3a30pOB MeXAy ONopoi U KOHCTPYKUuMeld 1 npoyne oCo6EHHOCTM peasibHbIX
KOHCTPYKLMWIA MOTYT Bbl3BaTb HE/IMHENHOCTbL OTKAVKA. [I15 NMPOBEPKM BO3MOXHOW HENMHEAHOCTN HEO6X04MMO NPOBOANTL
COOTBETCTBYIOLLME UCMbITAHUS B KAXA01 cepun n3mepeHuin cornacHo A.2.2.

A.2.2 MeTog npoBepKu

MpoBepka NMHERHOCTN cOCTOMT B criegytowem. CHavana npoBoAAT 06bIYHOE M3MEepeHne YaCcTOTHON xapakTepuc-
TUKM C MOMOLLbI0 BbIGPAHHOrO BuAa BO36YXAeHUA. Mocne 3Toro n3MepeHus NMOBTOPSAIOT, 3HAUYNTE/IbHO yBennyneasa n
yMeHbllas ypoBeHb BO30yxAeHus. Ecnu pesynbTaTbl M3MEpPEHWii YacTOTHON XapakTepuCTUKM B 3KCMepUMeHTax He
coBnagawT, Heo6x0ANMO NPOBECTH aHaNN3 AN BbISIBIEHNA NPUYNH HECOBNaAEeHNA.

A.3 MpuHUMN B3aUMHOCTKN

MpYHUMN B3aWMHOCTM B OTHOLIEHWW AWHERHbIX YNPYrMX KOHCTPYKUWU/A O3HayaeT paBeHCTBO COOTBETCTBYHOLUX
4YNIeHOB MaTpuubl NoABuKHOCTel. MycTb npoBefeHo u3mepeHue Y.(f) KOMNIEKCHOTO OTHOWEHMUS CKOPOCTU B TOYKe
KOHCTPYKUMW / K BbiHYXaloLleli cune B Touke y Ha yacToTe /. CornacHo NpuHUMNY B3aMMHOCTW A0/KHO BbIMOHATLCA
paBeHcTBO Y {f) = ¥ (>mrae pesynbtat HOBOro usmepenust Y (/) npeactaBnsieT co60il OTHOLIEHNE CKOPOCTU B TOUKE Y,
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N3MEepEeHHOI B Hanpas/eHnn npeabiaywero Bo3byxXaeHns, K cune B Touke | B HanpaBieHny npeablayLwero n3mepeHns
BMGpauun. Ecnu B xofe nNpoBepkn MOATBEPXAAETCA BbIMOSHEHWe MPUHLMNA B3aUMHOCTU, TO 3TO CAYXWUT NPU3HAKOM
npaBWIbLHOrO BbibOpa ncnbiTaTelbHOro 060pyA0BaHUS 1 MeTofa UCTbITaHuWiA.

CnepyeT UMeTb B BUAY. YTO. XOTA NPUHLMM B3aUMHOCTW BbINOTHAETCA A8 60MbLINHCTBA KOHCTPYKLNI, HEKOTOpbIe
3/1IEMEHTBI, HANPMMEpP TMAPOAVHAMUYECKMEe NOAWMNMHMKNA, MOTYT €My He NOAYMHATLCA. ECcnun Takne afneMeHTbl cogepxarcs
BHYTPU UCMbITYEMOI KOHCTPYKLMM Ha MYTU pacnpocTpaHeHns CUI0BOro BO3feiNCTBUS K TOUKe OTKAUKa, To Y A/)HB 6yaeT
paBHO Y1(0-

A.4 ConocTaBneHue n3MepeHnin BXOAHOW M nepexofHOn NOABMXHOCTE

[na no6oli BXOAHOW 4acTOTHOW XxapakTepucTukn 06si3aTeNbHO HanMune aHTUpe3oHaHca MexAay Kaxzol napoii
pe3oHaHCcoB, 4YTO He Bcerga HabnaaeTcs NS NepexofHblX XapakTepucTuk. Ecnvm npm usmMmepeHusix BXOgHOM 4acToTHOM
XapaKkTepUCTUKN KaKO-NMbo aHTUPE30HAHC MeXAY CMEXHbIMU pe3oHaHcamu OTCYTCTBYET, TO 3TO ABNAETCA NPU3HAKOM
HecoBepLIEHCTBA UCTbITATENIbHON YCTAHOBKM (Hanpumep, HeG0/bLIOro CMeLLEHUSI NONOXeHNs NnpeobpasoBaTens Bu6pa-
LMK OTHOCUTENIbHO Npeo6pasoBaTens CUsbl), KOTOPOE CreAyeT yCTPaHUTb.

[pyroii BUA NpoBepkn NpaBWUIbHOCTU W3MEPEHWIA BXOAHOW MOABWXHOCTM OCHOBAH Ha TOM. YTO Das3oBbI yron
4acTOTHOI XapakTepUCTUKU Bcerja AO/MKEH HAXOAWUTLCS B AnanasoHe oT MuHyc 90° go natc 90°. B oTanMume oT 3Toro
¢hasoBble yr/ibl NepexoAHbIX NOABUXHOCTEV MOTYT nonagath B 10601 U3 YeTbipex KBaApaHTOB
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Mpunoxexnne B
(o6sa3aTenbHoe)

Tpeb6oBaHuWs K Wary npupalieHnst 4acToTbl U AJIMTENBHOCTU BO36YXAEHUS

B.1 LWar npvpaljeHuns 4acToThbl

[lns TOYHOro onpejeneHns oTKANKa KOHCTPYKL MK Ha N1t060i U3 pe30HaHCHbIX HacTOT He06X0/AUMO NPOBOANUTL U3Me-
PEeHNA OTK/MKA HA HECKOMTbKMX YacTOTax B OKPECTHOCTM Pe30HAHCHOW YacToTbl. MorpewHocTb, CBA3aHHan C BO36YX4eHn-
€M Ha KOHEeYHOM uucne paBHOMEPHO pacnpefeneHHbIX YacToT, 6yAeT NPUHUMATbL 3HAYeHUA OT HyNsA A0 YKa3aHHbIX B
Tabnuue 1 (cm. 9.2.2). B 3aBUCUMOCTU OT TOTO, COBNajaeT M pe3oHaHCHas yacToTa C OAHOW U3 UcnbiTaTeNbHbIX YacToT
(Hynesas norpewHocTb) unu 6yaeT HaxoAWTbCS nocepefuHe Mexay ABYMA COCEAHMMM 4YacToTaMu BO36YXAeHWUS
(MakcumanbHas NorpewwHocTb).

YTo6bl Ncnonb3osaTth Tabnuuy 1 A0 onpefeneHns MakCUManbHO AONYCTUMOTO Liara npupaljeHns 4acToTbl B
OKPECTHOCTAX Pe30HAHCHOW 4acToTbl fn. HEO6X0AMMO 3HaTb 3HAYEHWEe LUMPUHBLI PEe30HaHCHOW KpuBol B Ha ypoBHe
NOSI0BMHHOM MOLLHOCTW. BennunHa B cBsisaHac pe3oHaHCHo YacToTol fnnao6poTHOCTLI0 pe3oHaHca O COOTHOLWEHNEM

B =fjQ. (B.1)
Ecnu norpewwHocTb He f0/KHa NpeBbIwath 5% MoAyns 4acTOTHON XapakTepuUCTUKM Ha YacToTe pe3oHaHca, To Mak-
CMMasibHbIN War npupalleHnsa 4actoTel B npegenax +10% pe3oHaHCHON 4acToTbl JO/IKEH ObiTb MeHee 0.32S.

MpumMmeuaHue — Xora Tabnuua 1 coctaBneHa Ans Ciydas rapMOHUYECKOro BO36YXAeHNs Ha (DUKCUPOBAHHbIX
yacToTax, ee MOXHO WCMOo/b30BaTh Takke U NPU MHOTOYaCTOTHOM BO36YXAEHWUU AN5 ONPEefeNneHns CrnekTpanbHoro paspe-
LWEHUSA. KOTOPOE JO/MKEH 06ecneunBaTb ®ypbe-aHann3aTop.

B.2 4nnTenbHOCTb BO3OYXAEHMNA

Mocne kaxAoro 4UCKPeTHOro M3MeHEeHUs YaCcToTbl BO36YXAEeHNSA peakLus KOHCTPYKLUM npeactaBnseT coboii Hano-
XeHue nepexoAHOro npouecca Ha cTtauMoHapHbIA OTKAMK. AMNANTYAA NepexofHoro npouecca x (t) 6yaeTt 3aTyxaTb no
3aKoHy

Ix(T)] =X ,e-B\ (B-2)
raoeX,— Hava/nibHasa amnantyga;
B — NonoBYHa WNPWHbI pe30HaHCHOI KpuBoli Ha ypoBHe 0,7 (MOOBMHbI MOLHOCTH). TL;
T— Bpewms, C.

OO6bIYHO MOXHO MPUHATHL HaYyasbHOE 3Ha4YeHne aMnaAuTyAbl NepexoAHoro npoyecca X coctaBnawwmm meHee 10 %
amnAnTy bl yCTaHOBMBLLErOCAOTKANKA. Mpy Takom gonyuieHun spems 1005, c. Heob6xogumoe ANa 3aTyxaHusi NepexofHoro
npouecca fj0 ypoBHa MeHee 5 % amnanTy bl X SB YCTAHOBMBLLEMCSA COCTOSAHUW, ONPefenstoT U3 ypasHeHUs

(B.3)

pelueHne KOToporo faet
1n05 = 0221 (B.4)

Taknm 06pa3om, U3MepeHne Ha Kaxgoi nocnefyioleil OUKCMPOBaHHONM YacToTe [O/MKHO HayaTbCsi He paHblue
(0.221/B). c. nocne 3aBepLIEHNSI U3MEPEHUS OTKNNKA HA NPpeablAyLLeil PUKCMPOBaHHON YacToTe. [JIMTeNbHOCTb NPUIoXe-
HUS BO36YXAEHNA HA KaXAoi (OMKCUPOBAHHOM YacToTe A0/KHA COCTABNATL CyMMY tq05 n BpEMEHU, HEOGXOAMMOTO ANS
U3MEPEHUSA CUTHANOB CUJTbI U OTKINKA KOHCTPYKLUN.
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Mpunoxexne C
(cnpaBo4yHoe)

OnpegeneHve MoAasnbHbIX XapakTepucTuk

C.1 Tpe6oBaHUs K ONpeAeneHunio MogasbHbiXXapakTepucTuk

[Onsi HAfexXHOro NPpUMEHeHUs Mlo60ro U3 MeTOoLOB ONpeaeneHnst MofanbHbIX XapakTepucTuk (TapaMmeTpoB), Takmx
KaK. Hanpvmep, CO6CTBEHHAst YacToTa Wau MojasibHoe AieMndpoBaHmne, No pesysbTaTam W3MepeHuii 4HacTOTHOI xapak-
TEPUCTUKU. NocNefHue SO/KHbI 6biTb NPOBeAeHbl B COOTBETCTBYIOLLEM ANHAMWUYECKOM AManasoHe U Npu A0CTaTo4yHO
XOpOLUEM paspeLleHun Kak no amnauTyAe, Tak u no gase curHana B 06/1acTu KaxAoro pesoHaHca. BausHue owmnGok,
CBA3aHHbIX C HETOUYHBIM ONpejesieHneM aMnanTyasl U hasbl B OKPECTHOCTU Pe30HaHCa, MOXeT 6biTb YMEeHbLUIEHO CoOoT-
BETCTBYWLMMYM NpoLeAypamMm CriaxnBaHns, HaNnpuMep MeTo40M MOATOHKM OKPYXXHOCTU (CM. (15)).

C.2 MeTogabl onpegeneHuns GopMbl MOAbI

OnpepgeneHve chopmMbl MOAbI MO pe3ynbTaTaM U3MepPeHU i MexaHN4Yeckoi NoABMKHOCTA MOXeT 6biTb BbINOAHEHO
OAHUM 13 cNoCco60B, yKasaHHbIx B C.2.1—C.2.3.

C.2.1 Mpwu BO36YXAEHUN, NpUNaraemMoM B OHON TOUKE KOHCTPYKL UK, ONpeaenstoT 3HaYeHNA NepexoHblX MOABUX-
HOCTel Ansa Bcex 3afaHHbIX TOYEK M HanpasneHnii 0TKAnka. MNonyyeHHble pe3yibTaTbl U3MepPeHuii amnanTyabl u asel ANs
KaX Aol 4acToTbl pe3oHaHca onpeaensioT PopMy COOTBETCTBYIOLW e MOAbI.

NMpumeyvyaHue — CornacHo NPUHLMNY B3AUMHOCTH TOT X€ pe3y/bTaT [O/IKEH BbiTb NOMYYEH NPU U3MEPEHUN B
OfIHOVi TOYKe M HanpaBfieHWU OTK/IMKA, MOJIyYeHHOro B pesy/ibTate OAHOBPEMEHHOr0 BO36YXAEHWNS KOHCTPYKLMU BO BCEX
oCTasibHbIX 3afjaHHbIX TOUKax (CM. A.3 B OTHOLIEHUW YCI0BUI HEBLINONHEHUS MPUHLMNA B3aWMHOCTH).

C.2.2 BHayane Ha OCHOBE OHOr0 U3MEPEHUA NOABUMXHOCTU ONPeAensaT pe30HaHCHble YacTOTbl KOHCTPYKLUUN.
3aTem nocnejosaTesibHO BO36YXAAOT KOHCTPYKUWIO Ha Kax[oi pe3oHaHCHOW uyacToTe. B pexume BO36yxeHHOro
pe3oHaHca OHUM AaTynkom Bubpauum nocnefoBaTesisHO NPOBOAAT U3MEPEHUA OTKANKA AN BCeX 3afaHHblX TOYEK U
HanpaBieHuii.

MpumeyaHue — [laHHbll MeTOA 06N1afaeT TeM HeJOCTaTKOM, YTO AoNnyckaeT NPONycK OAHON WU HECKONbKUX
MOZ MpU C/ly4YaiiHOM COBMAageHUn y3na MoAbl C TOUKOM BO3BYXAEHNUS WX C TOUKOI OTKMKA.

C.2.3 Mertogabl, onucaHHble B C.2.1 n C.2.2. gonyckaT pasimyHblie Moagndukauumn, Hanpumep, 3a cyeT NCnosb30-
BaHWsA pa3HbiX NpeobpasoBaTesnieil B pasHbix TOUKaX NU3MEPEHNA OTKIMKA U MHOTOKaHaIbHOro aHanusaropa CUrHanos um
aHasIorMyHoro CMrHasibHoOro npoteccopa.

C.3 Mogbl yrnoBoii Bubpauuu

MeTogbl NONyYyeHUs OTKAWMKOB B BUAE Yr0BO BUGpaLUM C NCNONb30BAHUEM MOCTYNATENIbHOTO BO3GYXAEHUSA U
pesynbTaToB U3MEPEHUii MOCTynaTeNbHOro ABMKEHNA KOHCTPYKL MU paccMOTpeHb! B (16).
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Mpunoxenne AA
(cnpaBo4yHoe)

CBefleHNa 0 COOTBETCTBUMN CChINTOYHBIX MEXAYHapPOAHbIX CTaAHAAPTOB
HaluMoHaNbHbIM cTaHgapTam Poccuiickoii Pegepaymm

Ta6nunye [OA1L

O603HaueHne CCbIIOHYHOTO CreneHb O603HayeHVie 1 HaMMEHOBaHVIe COOTBETCTBYIOLLErO HALWMOHa/IbHOTO
MeXayHapoAHOro cTaHaapTa COOTBETCTBYUA CTaHfapTa
ISO 2041 IDT FOCT P NCO 2041—2012 «Bubpauus, ygap n KOHTPO/b TEXHU-
4YecKoro CoCTofAHUsl. TePMUHbI 1 onpeaeneHns»
1ISO 7626-1:2011 — .

* COOTBETCTBYHLMIA HALMOHANbHBIA CTaHAApPT OTCYTCTBYeT. [lo ero yTBepXAeHUsi pEKOMEeHAYEeTCs UCMO/b30BaTh
nepeBoj Ha PyccKuii si3blk JAHHOTO MeXAYyHapo4HOro cTaHaapTa.

MpnumeyaHune — B HacToAwel Tabnmue UCNONb30BAHO CreAylollee yCN0BHOe 0603HaYeHne CTeneHn cooT-

BETCTBUA CTaHjapTa:
- IDT — uAeHTUYHbI cTaHfapT.

22



[
[2]
[3]
4

[5]

@)
®)
©)
(10)
(11)
(123
[13)
[14J
[15)

[16)

FOCT P NCO 7626-2—2016

Bubnuorpadus

ISO 5347. Methods for the calibration of vibration and shock pick-ups

ISO 5348. Mechanical vibration and shock — Mechanical mounting of accelerometers

ISO 16063, Methods for the calibration of vibration and shock transducers

Brown D.. Carbon G.. Ramsey K. Survey of Excitation Techniques Applicable to the Testing of Automotive
Structures. Society of Automotive Engineers Paper No. 770029. 1977

Bouche R.K. Concepts and Transducers Used In Measuring Dynamic Mass, in Proceedings of Machinery
Vibration Monitoring and Analysis Seminar, Vibration Institute, Clarendon Hills IL. 1979

Mitchell L.D.. & Elliott K.B. How to Design Stingers for Vibration Testing of Structures. Sound and Vibration,
(18—4) April 1984: pp. 14—18

Brownjohn J.M.W.. Steele G.H., Cawley P.. Adams R.D. Errors In Mechanical Impedance Data Obtained with
Impedance Heads. J. Sound Vlbrat. 1980. 73 pp. 461—468

Remmers G.M.. & Belsheim R.O. Effects of Technique on Reliability of Mechanical Impedance Measurements.
Shock and Vibration Bulletin. 1964 Dec.. 34 (Part 3) pp. 37—58

Ewins D.J. Measurementand Application of Mechanical Impedance Data. Parts 1.2. and 3. J. Soc. Environ. Eng.,
Vol. 14.3, 15.1 and 15.2. Dec. 1975 — June 1976

Harris F.J. On the Use of Windows for Harmonic Analysis with the Discrete Founer Transform. Proc. IEEE. 1978.
66 pp. 51—83

Bozich D.J. Utilization of a Digital Computer for OnLme Acquisition and Analysis of Acoustic and Vibration Data.
Shock and Vibration Bulletin. 1966 Feb.. 35 (Part 4)pp. 151— 180

Walker A.W. The Effect of Bandwidth on the Accuracy of Transfer Function Measurements of Smgle Degree of
Freedom System Response to Random Excitation. J. Sound Vibrat. 1981, 74 pp. 251—263

Mitchell L.D. Improved Methods for the Fast Fourier Transform (FFT) Calculation of the Frequency Response
Function. ASME Transactions. J. Mach. Des. 1982. 104 pp. 277—279

Bendat J.S.. & Piersol A.G. Random Data. Analysis and Measurement Procedures. WHIeyInterscience. Fourth
Edition. 2010, pp. 311

Peterson E.. & Klosterman A. Obtaining Good Results from an Experimental Modal Survey. J. Soc. Environ. Eng.
(17—1). Mar. 1978: pp. 3—10

Sattinger S.S. A Method for Experimentally Determining Rotational Mobilities of Structures. Shock and Vibration
Bulletin. 1980. 50 <Part2)pp. 17—28

23



FOCT P NCO 7626-2—2016

YK 534.322.3.08:006.354 OKC 17.160 T34

KntoueBble crioBa: KOHCTPYKUMA, ANHaMN4eckas XxapakTepucTtuka, HactoTHasa Xapaktepuctmka, mexaHun4yeckas
NOABWXHOCTb, MOAasibHbIA aHanus, BUGPOBO3GYAMTENb, NpeobpasoBaTesib BMOpauuu, npeobpasoBartesib
CUJIbl, MNeAaHcHast rofoBka

Pepaktop W.P. lWanusak
TexHnyecknit pegaktop B.H. Mpycakosa
Koppektop E.[. lynbHeaa
KomnbloTepHasa BepcTka W.A. HaneliknHoi

CpaHo B Ha6bop 30.11.2016. MoanucaHo B neyatb 29.12.2016 dopmar 60 « 8 4 FapHutypa Jlpuan.
Ycsa. ney. n. 3.26. Yu.-m3q. n. 2,95. Tupax 27 3ka. 3a*. 3332.
MoAroToBNEHO HA OCHOBE 3N1eKTPOHHOM Bepcuu, NpejocTaBieHHoll pa3paboTunkom cTaHpapTa

N3paHo notnevyataHo Bo ®ryrn «CTAHANIPTUM®OPM», 123995 Mocksa. paHaTHbIii nep.. 4.
www.gosinSo.ru inlo@ gostinfo.ru


https://meganorm.ru/mega_doc/dop_norm_update_01052025/gost_r_59371-2021_natsionalnyy_standart_rossiyskoy/0/prikaz_rosstandarta_ot_03_03_2021_N_109-st_ob_utverzhdenii.html
https://meganorm.ru/mega_doc/dop_fire/opredelenie_verkhovnogo_suda_rf_ot_05_06_2019_N/0/reshenie_komissii_tamozhennogo_soyuza_ot_09_12_2011_N_881_o.html

