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FOCT P UCO 7626-2—2016
BBeneHue

OGLwwee BBeaeHUe K ctaHpaapTam cepun UCO 7626, nocBsiLeHHLIM U3MEpPeHUAM
MeXaHM4eCKON NOABMKHOCTU KOHCTPYKUUN

OnpeaeneHune MexaHU4eckoi NOABUKHOCTU KOHCTPYKLIMIA 06BEKTOB NO3BONAET NOMYYNTb UX HACTOTHO-
3aBUCUMblE OUHAMUYECKUE XapaKTepUCTUKWU, BblpaXeHHble 4Yepes pasHble XapaKTepucTUKN ABUKEHUA:
CKOPOCTU (MEexaHUYecKylo MOABWKHOCTb), YCKOPEHUs (YCKOPAEMOCTb) UK nepemelleHnsa (AUHaMU4eckyto
noaaTnNMBOCTbL), — B pasHbIX TOUYKax KOHCTPYKUMW. Kaxaas Takas xapakTrepucTuka sIBfsieTca, no cyTu, CoBo-
KYNHOCTbI0 (ha3oBbIX BEKTOPOB ABWKEHUA KOHCTPYKLIMK, ABIIAOLLErocs OTKIIMKOM Ha NPUMoXeHHoe eaAnHU4Hoe
cUnoBoe (UM MOMEHTHOE) Bo3AeNCTBUe, aMniuTyaa 1 pasa KOTOPBIX 3aBUCAT OT YacToThl.

MockonbKy yCKOPSEMOCTb U AMHaMUYecKasi NoAaTIIMBOCTL OTNINYAKOTCS OT MeXaHUYeCKON NOABUXKHOCTU
TONBbKO BbIGOPOM BENMUYMHbI, OMUCHIBaIOLWEN ABWKEHNE KOHCTPYKLIAM, NSl YIPOLLEHUS U3MOXKEHUs BO BCcex vac-
Tax NCO 7626 paccmaTpuBaeTcsa uUsmepeHne mexaHu4eckon noaekHocTu. Mpu HeobxoANMOCTU NONYYEHHYHO
YacCTOTHYIO XapaKTepUCTUKy Nerko npeobpasosaTb K No6oMy ApyroMy BUAY USMEHEHUEeM XapaKTepuCTUKU
OBWKEHNSs!, HarNnpUMep CKOPOCTU Ha YCKOpPEHHWe.

OBLIYHO N3MepeHne MexaHU4eCcKoN NOABUKHOCTU BLINOSHAOT B LIENSIX pelleHUs criefyoLmx sajay:

a) npeackasaHus OTKIIMKA KOHCTPYKLUMM 06bekTa Ha 3BecTHOe BXoAHOe BO3BYxaeHue;

b) onpeaeneHns moaanbHbIX XapakTepPUCTUK KOHCTPYKUMK (hopm MoA, COBCTBEHHBIX YacToT U Koad-
bULNEHTOB AeMnhupoBaHus);

C) onucaHus AMHaMUYEeCKOro B3auMoAenCTBUA CBA3AHHBIX KOHCTPYKLUWIA;

d) npoBepku agekBaTHOCTU U MOBBILUEHNA TOYHOCTU MaTeMaTUYECKUX MoAenen KOHCTPYKLUA;

e) onpeaerieHUsl AMHaMUYECKUX CBONCTB (Hanpumep, KOMNAEKCHLIX MoAynen ynpyroctu) NPOCTbIX U
KOMMO3ULIMOHHBIX MaTepuarnos.

HekoTopble 3agayun TpebyoT NONHOro onucaHns AMHaMUYECKON XapakTepucT KN KOHCTPYKLUN B 3afaH-
HOW TOYKe KaK OTKITMK NOCTynaTenbHbIX U YITIOBbIX ABWKEHWIA B TPEX B3aUMHO NeprneHANKYNAPHLIX Hanpasre-
HUAX Ha COOTBETCTBYIOWME BO3GYXKAEHUA CUIlaMU U MOMEHTaMu cusbl. Takum obpasom, B AJaHHOW ToUKe
MexaHu4yeckme NoaBWKHOCTU 06pa3sytoT MaTpuly pasMepHocTH 6 x 6. Ecnu Takyto xapakTepucTuky onpeaens-
toT B N TOUKax KOHCTPYKLMK, TO e€e NOSIHOE onucaHue COOTBETCTBYET MaTpuLe MeXaHN4YeCKUX NOABMKHOCTEN
pasMmepHocTM 6N x 6N.

B 6onblUMHCTBE NpaKTU4ECKUX 3a4a4 NOMTHOMO 3HAHWUS MaTPULbl MeXaHUYeCKUX NOABUXKHOCTEN He Tpe-
6yeTcs, U 4OCTAaTOMHO onNpeaennuTb, Kak NPpaBuno, 3HavyeHne BXOAHOM U OAHOW NN HECKOMbKUX NepexoaHbIX
NOABWXKHOCTEN, Npunarasi CUNoBoe BO3AeUCTBUE TONbKO B OQHOW TOUKE KOHCTPYKLWUU U U3MEpPAs B COOTBe-
TCTBYOLLMX TOUKaX XapaKTepUCTUKU nocTynaTenbHoro AsuxkeHusi. OgHako nHoraa Ansa onnucaHua guHamudec-
Koro noeeaeHust 06 bekTa NpuxoanTCsl USMEPATL TakKe YrIoBble COCTaBnNsoLMe ABWKEHUA U MOMEHTbI CUIT.

M cTopuyeckn YacToTHbIE XapaKTePUCTUKA KOHCTPYKLIMIA MPUHSATO BbINo oNUckIBaTh B BeNUYMHax, obpart-
HbIX Bbllleyka3aHHbIM. Tak, BeNIMYMHOW, 0BpaTHOW MeXxaHUYeCKoW NOABUXHOCTU, SIBNSIETCA MeXaHU4eckui
nmneaaHc. OgHako HeobXoaAMMO UMETL B BUAY, UTO B 0bLLIeM criyyae obpalleHue kaXkaoro anemMeHTa MaTpuLbl
MeXaHWJYeCcKUX NOABWKHOCTEN He NO3BOoNseT NoNy4yuTb MaTpuly MexaHudeckux umnegaHcos. KoppekTtHoe
npeobpazoBaHue TpebyeT obpalleHns Bceil MaTpuLbl MexaHU4eCcKMX NoABWKHOCTEN B LienoM. [aHHbIi Bon-
poc paccmatpuaetcs B UCO 7626-1:2011.

BBeneHue k HacTosleMy CTaHaapTy

B 60nblUMHCTBE NpaKkTU4eCKMX 3afa4 MeXaHU4ecKyo NoABUKHOCTb AOCTaTOUHO OnNpeaensaTb No usmepe-
HUAM NPAMOJSIMHEAHOW CKOPOCTU B OAHOMN UIN HECKOMBKUX KNOYEBbIX TOYKAX KOHCTPYKLUM (BKNOYAA TOUKY BO3-
6yxaeHus) B OTBET Ha NPSAMOSNIMHENHOE CUITOBOE BO3AeNCTBUE B eAUHCTBEHHON Touke. Takoe Bo3aencTBUe
MOXeT 6bITb MPUMOKEHO C MOMOLLLI0 BUBPOBO36YyaUTE NS, Kak coeANHEHHOro, Tak U He COEAUHEHHOTO C UCTILITY-
emblM 06bekToM. PazaeneHue cnocoba Bo3byxaeHUs Ha ABa ykaszaHHbIX Kacca BaXKHO C TOUKW 3peHUsl BO3-
MOXHOCTU BbICTPO M NErko U3MEHUTb MEeCTO NPUNoXeHua BosaeucTeua. Tak, Hanpumep, ropasao npoile
B036Yy>XAaTb KOHCTPYKLIMIO B pa3HbIX TOUKaX C MOMOLLbHO U3MEPUTENBHOro MONoTKa, YeM obecnednBaTb Hagex-
Hoe coeAnHeHue KOHCTPYKLMK ¢ BU6poBO3byanTenemM B kKakaoi Takoi Touke. OgHako YacTo NpeanoyTuTenb-
Hee BO36y>kaaTb KOHCTPYKLIMIO NpUcoeuHeHHBIM BUGpOBO3BYaUTENeM, U AaHHbIN cnocob paccmaTpuBaeTca B
HacTosweM cTaHgapTe. UsmepeHus ¢ UCNonb3oBaHNEM yaapHOro Bo3byxxaeHus1 yCTPOMCTBOM, He Npucoeau-
HAEMbIM K KOHCTPYKLMK, paccmaTpuatoTca B UCO 7626-5.

v
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HAUMOHANBbHBIN CTAHOAPT POCCUUCKOWU SEOAEPALUUMNU

Bubpauusa u yaap
3KCMNEPUMEHTAJBHOE ONPEQENEHUE MEXAHUYECKOW NOOABUM)XHOCTU
YacTtb 2

NamepeHus, MCNONb3YIOLUe OQHOTOUEUHOE NOCTYNaTeNnbHoe BO36yXaeHUe
npucoeauHeHHbLIM BUGPOBO3GYAUTENEM

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

DaTta BBeaeHna — 2017—12—01

1 O6nacTb NpUMEHeHus

HacTosiwuii ctaHgapT ycTaHaBnMBaeT MeTOAbl U3MePeHWst MEXaHWUYECKOH NOABUKHOCTU KOHCTPYKLUIMA,
TakWX kak 3gaHus, MallnHbl U TPaHCNOPTHBIE CPeACTBa, C NMOMOLLLI NpYcoeanHsieMoro Bubposo3byaurens,
cosfartoLLero nocTynaTtensHoe Bo36yXaeHne KOHCTPYKLMN B TEYEHWUE BCEro BPeMeHU U3MEPEHNS.

HacToswmwii cTaHaapT pacnpocTpaHseTcs Ha UsmMepeHns BXOOHOW U NepexoaHoi NoABMKHOCTU M MOXeT
6bITb TaKke WUCMOMb30BaH MPU N3MepPeHUsIX OPYrMX YaCTOTHBLIX XapakTepUCTUK, TakMX Kak YCKOPAEMOCTb,
AVHaMuYeckas NoaaTnMBOCTb UK achdeKTUBHasA Macca. B HacTosilem cTaHaapTe paccmaTpuBaeTcs 0QHO-
BpeMeHHoe Bo36yKAeHWe KOHCTPYKLMN B OAHOM TOUKE, HO YACTO TOYEK OAHOBPEMEHHBIX U3MEPEHUIA OTKINKA
MOXeT BbITb MPOU3BOIIbHBIM (UTO MOXET NoTpeboBaTbCs, HanpuMep, NPU MoAanbLHOM aHarnuse).

2 HopMaTuBHbIe CChINKN

B HacTosawem cTaHaapTe NCNosb30BaHbl HOPMaTUBHBIE CChISNIKU Ha criedytowme cTaHaapThbl:

ISO 2041, Mechanical vibration, shock and condition monitoring — Vocabulary (Bubpauus, yaap v
KOHTpOIb cocTosiHUA. CrnoBapb)

ISO 7626-1:2011, Mechanical vibration and shock — Experimental determination of mechanical
mobility — Part 1: Basic terms and definitions, and transducer specifications (Bubpauus n yaap. OkcnepumeH-
TanbHoe onpeaeneHve MexaHu4Yeckon noasukHocTU. YacTb 1. OcHoBHble TpeboBaHusl, onpedeneHus n
TpeboBaHuA k NpeobpazoBaTensam)

3 TepmuHbl n onpeaeneHnA

B HacTosAwem cTaHaapTe npuMmeHeHbl TepMuHbl No UCO 2041, a Takke cnegytowme TepMUHBI C COOT-
BeTCTBYOLNMI ONpeaeneHnaAMn.

Mpumeyanune—Iockonbky HACTOSWMI CTaHAAPT NOCBAWEH HEMOCPEACTBEHHO YAaCTOTHLIM XapaKTepucTu-
KaM KOHCTPYKUMI U UX U3MEPEHUAM, B NPUMEYAHUAX K COBAPHLIM CTaTbAM COAEPXKAaTCs AONOMHUTENbHbIE CBEAEHUSA MO
cpasHeHwuio ¢ npueegeHHbIMU B MCO 2041.

3.1 yacTtoTHaa xapakrepuctuka (frequency-response function): YacTtoTHO-3aBUCUMOE OTHOLUEHWNE
dypbe-npeobpasoBaHua oTkNMKa K Pypbe-npeobpasoBaHunio Bo36GYKaAeHUA NMMHENHOW CUCTEMBI.

Uspaune opuynanbHoe
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MpumeyaHue 1—Bo3byxaeHne MOXET NpeacTaBnsATh COG0N rapMOHUYECKYIO UIU CIyYaiiHy1o PyHKLMIO Bpe-
MeHM, a TaKKe NnepexodHbIi Npouecc. YacToTHas xapakTepucTuka He 3aBUCUT OT Buaa Bo3byxXaeHus NpW yCNnoBuM, YTO B
AvanasoHe Bo30yXxaeHus1 U OTKNMKa noBegeHne obbekTa Bo3byxaeHus nuHelHo. B aTom criyyae pe3ynbrarhbl MCTBITAHURA,
NpoBeAeHHbIX ¢ BO3By>XAeHNeM KOHKPeTHOro Buaa, byayT crpaBegnvebl Ansl NPeAcka3aHns OTKIMKA CUCTeMbl NPpU BCeX
Buaax Bo3byxaeHusi. Pa3oBble BEKTOPHLI M 3KBMBANEHTHbIE UM NOHSITUS, UCMONb3yeMble Ans OnMcaHus Bo3byxaeHus B
copme crnyvanHon yHKLMM UM NePEXOqHOro NpoLecca, PacCMOTPEHbI B MpUIioXxeHuy B.

MpumMmeyvaHue 2— Hanpakivke ycrioBusi IMHEMHOCTU CUCTEMBI BbIMNOMHSIIOTCH TONBKO B HEKOTOPOM NpuGnu-
KEHUU B 3aBMCMMOCTY OT BUA CUCTEMbI M YPOBHS BO30yxaeHus. [py npoBeaeHUn ncnbiTaHuii BaxXHO y6eanTbesi B OTCy-
TCTBWM CYLLECTBEHHBIX HEXENaTernbHbIX HeMMHENHbIX adhdekToB, 0coBGEeHHO B cnyyae MMnynbcHoro Bo3byxaexusi. Ecnn
3apaHee M3BECTHO, YTO MOBEAEHNE UCTILITYEMOTO OObeKTa HENMUHENHO (HanpUMep, ecrn B KOHCTPYKLMIO 0ObekTa BXxogsT
3MNEeMEHTbI, 3aroNHEHHbIE XUAKOCTbIO), TO ANS UX UCTIBITAHUA UMIYTNbCHOE BO36yXaeHUe He NPUMEHSIIOT, a Npu Heobxoam-
MOCTU UCIMONb30BaTh CriyyanHoe Bo30yXaeHNE yUnTbIBalOT KOMOMHALUMOHHbIE COCTaBNSAICLUME B CMIEKTPE OTKITMKA.

MpumeyaHue 3— XapakrepucTmku ABKeHUs (BO36YXaeHUsI M OTKIMKA) MOTYT ObiTb BblpaXkeHbl B eAUHULAX
CKOPOCTH, YCKOpeHUsi unu nepemelleHusi. CoOoTBETCTBEHHO, YaCTOTHbIE XapakTepucTuku 6yayT MMeTb Ha3BaHus «(Mexa-
HUYECKas) MOABUXHOCTb», KYCKOPAEMOCTb» U «AMHAMMUYECKas NOAATIIMBOCTbY.

[MCO 2041:2009, ctaTtba 1.53 ¢ UsMeHeHUAMU]

3.2 (mexaHu4yeckan) noaBwkHoOCTb [(mechanical) mobility]: OTHowWeHne KOMMMEKCHOW CKopoCcTU B
3a/1aHHON TOUKE MeXaHUUYECKON CUCTEMbI K cune, eNCTBYIOLLE A B TOW XXe UMW ApYro ToUKe MexaHU4eCKOM CUC-
TeMbI.

MpumevaHwue 1—TlNoaBmKHOCTb NpeacTaBnsieT coGoN OTHOLWEHUE KOMIMINEKCHOW CKOPOCTU OTKIMKA B TOUKE i
K KOMIITEKCHON BbIHYXXJAIOWWE CUre B TOUKE j, KOIZla Ha OABUXKEHME BCEX OCTallbHbIX TOUEK MEXaHUYECKON CUCTEMBI He
HaNoOKXeHO HUKaKMX OrpaHNYeHni, KpOME TeX, YTO OBYCrOBIEHbI OMNOPOI KOHCTPYKLMU NPU €€ HOPMAalIbHOM NPUMEHEHUMN.

MpumeuaHune 2—B gaHHom onpegeneHnn NMof CNOBOM «TOYKa» MOHMMAIOT KaK MECTOMOMNOXeHne, Tak u
HanpaBneHue ABWXEHUsl. B TOM e 3HaueHUn MOryT BbiTb MCNONb30BaHbl TAKKE MOHSTUS «KOOPAMHATa» UMK «CTerneHb
cB0o6OabI».

MpumevaHune 3— OTKNMK MOXET ObiTb BblpaxeH NGO Yepe3 CKopoCTb, NMMBO Yepe3 YITOBYI0 CKOPOCTb, a
BO36YXXAeHWe — uepe3 CUIy Ui MOMEHT CUIb.

MpumMmeyaHwne 4— Ecnu otknuk MeeT BUA NOCTYNATENbHOIO ABUXEHUS, a BO3DYXgeHne NpsiMONMHENHO, TO
NOABWXHOCTb N3MepsiioT B M/(H - ¢).

MpumevaHune 5 — MexaHndeckas NOABMXHOCTL NpeACTaBnAeT COOOW SNeMeHT maTpuubl, NMONy4YeHHON
ob6palleHneM maTpuL bl MEXaHUYECKUX UMNeaaHCOB.

[MCO2041:2009, ctaTbs 1.54 ¢ U3MeHeHNAMHA]

3.3 BxoAHasa (MexaHu4eckas) noABWXHOCTL Y; [driving-point (mechanical) mobility]: OTHoweHue
KOMMMEKCHOMW CKOPOCTUN OTKINNKA B TOYKE j K KOMMMEKCHON BbIHYXXAAoWen cune, NPUNoXKeHHOM B TO e TouKe,
Korga Ha OBMXeHMe BCeX OCTallbHbIX TOYEK MEXaHUYECKON CUCTEMbl HE HaNOXEHO HUKaKUX OrpaHUYeHuin,
Kpome Tex, YTo 06ycnoBneHbl ONopoi KOHCTPYKUUN NPYU ee HOpManbHOM NPUMEHEHUMN.

[MCO2041:2009, ctaTbs 1.55 ¢ UsMeHeHUAMHA]

3.4 nepexopHasn (MexaHu4eckasl) NOABMKHOCTL Y; [transfer (mechanical) mobility]: OTHoweHwne
KOMMMEKCHOM CKOPOCTUN OTKINKA B TOUKE / K KOMMIIEKCHOW BbIHYXXAAOLEN cune, NPUNoXXeHHON B TOYKe j, Koraa
Ha ABWXEHWe BCeX TOMEK MEXaHUYECKON CUCTEMbI, KDOME TOUKU j, He HANOXEHO HUKaKUX OrpaHUYeHuin, Kpome
TeX, YTo 06ycnoBNeHbl ONOPOR KOHCTPYKLMW NPU ee HopManbHOM NPUMEHEHU.

[MCO 2041:2009, ctaTbs 1.56 ¢ UameHeHNAMM)

3.5 pmanasoH vacToT ucnbiTaHum (frequency range of interest): lnanasoH 4acToT 0T caMOn HU3KON A0
CaMOW BbICOKOW Y4acCTOThl, B KOTOPOM AO/MKHbI ObiTb MOMyYeHbl AaHHbIE O MeXaHWYeCcKon MOoABMXKHOCTU B
OaHHO Cepun UCTIbITAHNIA.

[MCO 7626-1:2011, cTaTbs 3.1.5 c U3MEHeHUAMU]

4 CocTtaB nsmepuTenbHOMU CUCTEMbI

Cuctema namepeHUin NOABWXKHOCTA COCTOUT M3 3MEMEHTOB, NOAOOPaHHLIX C YY4E€TOM BbINOSIHEHWUS
KOHKPEeTHOWN 3adauun ucneitaHuin, OgHako Bce CUCTEMBI BKIoYaloT B ce6s OCHOBHLIE 3fieMeHTbl U UX coean-
HeHWs1, NoKasaHHble Ha pucyHke 1. TpeboBaHMA K 3NeMeHTaM CUCTEMbl U3MEPEHUIA N UX XapaKTepucTukam
paccMoTpeHbl B pasgenax 5—9.
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1— OCHOBHOI1 311eMeHT (COeAMHEHNE) CUCTEMbI; 2 — BCMOMOraTe/IbHbIli 31eMEHT (COeAMHEHNE) CUCTEMBI; 3 — FreHepaTop CUrHaIoB;

4 — ycunuTenb MOLLHOCTU; 5 — BMOPOBO36YAUTENL; 6 — TONKaTesb; 7— NpeobpasoBatesib CUMbl; 8 — UCNbITyeMasi KOHCTPYKLWS;

9 — npeo6pasoBaTtesib BUGpaumu; 10 — yCTPOWCTBO COrMlacoBaHWsi CUrHana; 11 — KOHTPO/bHbIN ocumnnorpad; 12— aHanusartop;
13— rpadponocTpounTesib UK Apyroe BbIXOAHOE YCTPOICTBO

PucyHok 1 — B/ioK-cxema CUCTEMBI |/|3mepeH|/||7| MexaHun4eckoi noABMXXHOCTHU

5 Onopa ucnblTyeMoil KOHCTPYKLUU

5.1 O6uwune nonoxeHnsa

Mi3amepeHuns npoBoasaT AN 6e30nN0pHbIX (CBOGOAHO NOABELEHHbIX) UK ONepTbiX (C O4HOW NN HECKO/b-
KAMU onopamu) KOHCTPYKUWI B 3aBMCUMMOCTM OT Lenu ucnbiTaHuii. OrpaHnyeHns ABVMXEHUSA, CBA3aHHbIE C
npuMeHseMbiM BU6POBO36YAUTENEM, PACCMOTPEHbLI B 6.4.

5.2 N3mepeHnsa gns onepTbliX KOHCTPYKLUUNA

Onopa ucnbiTyeMoli KOHCTPYKLMMN fO/KHA NpeAcTaBNsATb CO60i HOpManbHY 0Nopy B 06bIYHbLIX YC/O-
BMAX aKcnayaTauuy o6bekTa 3a UCKIUYEeHUEM 0C060 oroBapuBaeMbix ciyyaeB. OnucaHue onopbl cnepyet
BK/1I0YATb B MPOTOKO/ UCTbITAHUIA.

5.3 N3mepeHunsa gnia 6€30MN0PHbIX KOHCTPYKLU NI

Mpn ncNbITaHMSAX KOHCTPYKUMWM B 6E30MOPHOM MOMIOXEHUUM cnepyeT MCNoNb3oBaTb MATKWA nopaBec.
3HauyeHnss BXOAHOI MNOABMXHOCTM MoABeca B KaX A0l TOUKe KPenneHUsa K UCNbITYeMOn KOHCTPYKLUN AOXKHbI,
no kpaliHel mepe, B 4eCATb pa3 NpeBblllaTbh 3HAYEHUS BXOAHbIX NOABMWKHOCTEN KOHCTPYKL UMW B TOW Xe TouKe.
CBefeHMNs 0 cMcTeMe noABeca 3aHOCSAT B NPOTOKO/ UCMbITAHWIA.

Ecnun CoOTHOWEHNE MeXAy BXOAHbIMU MOABMXHOCTAMMW NojBeca WU KOHCTPYKLUMUW B TOUYKaxX KpenneHus
HEN3BECTHbI, TO NPUTO4HOCTb NOABECA MPOBEPSAT N0 COGMOAEHMIO CNeayLWero ycnosmsa. Bce co6CcTBeHHbIE
yacToTbl KoneGaHuii McnbiTyeMol KOHCTPYKLWUW Kak TBEPAOro Tena Ha noaBece He [A0/MKHbl MPEBbIWATb
NMOJIOBUHbI HMKHEN rpaHnLbl guanasoHa 4acToT UCMbITaHWA.

Kak npaBuno, Ans MSrkoro nogseca MCNofb3ylTCs aMOPTU3ALMOHHbIE LWHYPbl U ynpyrne noaywku uns
TakMx maTepuanoB, Kak neHonaacT unm pesmHa. NoCcKobKy HEKOTOpbIe CUCTEMbl nofBeca 06/1ahalT 3Hauu-
TeNbHO Maccoi npyu Masom agemndrupoBaHnn, HeobXxoaNMMO Yy6eANTbLCS, UTO pe30HaHCHble YacToThl NogBeca
[aneko OTCTOAT OT COOGCTBEHHbIX YAacTOT M3rMOHbIX KOMeBGaHWn UCNbITYyeMOW KOHCTpyKuuu. Macchl N06bIX
3/1IEMEHTOB NoABecCa, TakKMX Kak KpHOKN U CTSHKHbIE Taiku, pacnonoXeHHbIX 6/1M3K0 K UCMbITYEMOW KOHCTPYKL UK,
He [O/MKHbl MNpeBblWaTh OAHOW AecATONn 3PP EeKTUBHON MacCbl XO/IOCTOr0 Xo4a KOHCTPYKUMM BO BCEM
AnanasoHe 4acToT UCNbITaHWUA.
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TouKM KpenneHUs UCTIbITYEMO KOHCTPYKLMK K NOABECY ONpedensatoT B XoAe npeaBapuTenbHBIX UCTbI-
TaHWin, ncxoas U3 TpebosaHNs, YTo6bLI NOABEC OKa3biBaN MUHMMAanNbHOE BIUSHWE Ha pesynbTaTbl U3MepeHuil
noasmxHocTH. Tak, uenecooBpasHo BuIGUpaTb TOUKM KpenreHus noaseca BGNNaN y3noBbiX TOYek cobCcTBeH-
HBIX U3rMBHBIX KoneBaHuii kKoHCTpYKUM. LLIHYpbI NoABeca No BO3MOXHOCTW ClieayeT pacronaraTb nepneHanky-
MAPHO HanpaBsneHuo Bo3ByXaeHUs, HO Aaxe B 9TOM Cllydae rnonepeyHas BUGpaLusl LUHYPOB MOXeT NOBMUATb
Ha pesynbTaTbl U3MEePEHHA.

Tio6oe gononHuTensHoe AeMndupoBaHne KOHCTPYKLMN, BbI3bIBAEMOE CUCTEMON NoaBseca, OOMKHO
6bITb MPUHATO BO BHUMAHWE U y4TEHO.

6 Bos3byxaeHue

6.1 O6wue nonoxeHus

Bbibop Hanbornee noaxoasawero Buaa Bo3byXaeHUsi 3aBUCUT OT 0CO6eHHOCTeNn nsMepuTenbHON 3aauu,
Bkntovan obecnevmBaembll BU6poBo3OyaMTENEeM AManas3oH 4acToT U ypOoBeHb BO3byXAeHWsi, xenaemoe
OTHOLUEHMe cUrHan/LWym, orpaHn4eHne BpeMeHu Ha UCTIbITaHWS!, BO3MOXHOCTE CUCTEMbI YpaBneHust Ucrbl-
TaHusiMW. [lo TOro BpemeHM, Kak LIMPOoKoe pacrnpocTpaHeHne nomnyvunu anroputMel 06paboTkn curHanos ¢
ncnonb3oBaHMeM 6bicTporo npeobpasosaHus Pypee (BMNP), Hanbonee ynotpebutenbHbIM ObIN0 rapMoHUYec-
koe Bo3byaeHne. C ero noMoLL bt MOXHO MOSTYUNTb OTKIMK KOHCTPYKLMM Ha 3a4aHHON YacToTe BO3OyXaeHus,
apgnaToro, YtTobbl OXBaTUTL BECh AManNas3oH YacToT UCMbITaHWUIA, HacTOTY BO3GY)XAEHNSA U3MEHSAIOT C HEKOTOPbIM
warom. CoBpemeHHble BId-aHannsaTopbl NO3BOMSAOT NCMONb30BaTh Bornee cnoxHble Buabl BO3bYXaeHUs,
Mo3BOMSAOWME BOCMPOU3BOAMTE BUOpaLMi0 B LIMPOKMX nofiocax 4vactoT. OcobGEeHHOCTU pasHbIX BUAOB
BO36YXXAEHWS U NpuMeHsieMble NPy 3ToM BUOpoBo3byauTenn paccMmaTpusatoTes B 6.2 1 6.3 cCOOTBETCTBEHHO.

6.2 Bupgbl Bo3OyxgeHun

6.2.1 OG6Lune nonoxeHus

B 6.2.2—6.2.5 paccMoTpeHbl TOMbKO HEKOTOPLIE BUAbl BO36Y)XaeHWs, Haubonee 4acTo npuMeHseMble Ha
npakTuke B HacTosilee Bpemsi. CpaBHUTENbHBIN aHanu3 AOCTOUHCTB U HEJOCTATKOB pa3HbIX BUAOB BO3OYK-
AeHunsi npuseeH B [4].

6.2.2 MapmoHUveckoe Bo36yXaeHUe Ha (PMKCUPOBaHHbIX YacToTax

[aHHoe Bo36yxaeHue npefcTaBnsieT coboil nocrnefoBaTeNbHOCTb MpunaraeMbiXx BO3AEUCTBUIA C
MCMNOMb30BaHNEM rapMOHWUYECKUX CUTHArOoB Ha ANCKPETHO U3MEHSIIOLLIMXCA YacToTax, paBHOMEPHO pacnpeae-
NEHHbIX NO AnanasoHy YacToT UcnbITaHWiA. TpeboBaHus k BLIGOpY NpupaLleHUs 4acToTbl BO30YXaeHus ycTa-
HOBMeHbl B 9.2.2. [nuTenbHOCTb BO3GYXAEHUSA Ha KaKOoi 4vacToTe AopkHa ObiTb AoCTaTovHOW Arist
OOCTUXEHUS! yCTaHOBUBLLIETOCS OTKIMMKA U MOMyYeHUsl BpeMeHHOM BbIDOPKU TOM ANWHbI, KOTopasi Heobxoguma
npv BblGpaHHoM criocobe 0b6paboTku curHana.

6.2.3 NapMoHu4yeckoe Bo3OyxaeHUe co CKaHUPOBaHUEM YacTOTbl

Mpu ucnonb3oBaHWM BO36Y>KAEHUA AAHHOIO BAAA YaCcTOTY rapMOHUYECKOro curHana U3MeHsiioT Hernpe-
PbIBHO OT HUXHEW [0 BEPXHEW rpaHuLbl AnanasoHa 4acToT UcnbiTaHuin. CKopocTb U3MEHEHUS YacTOThl (CKaHW-
poBaHuA) AoskHa BbITb 4OCTAaTOYHO Masom, YTobbl AOCTUYL KBa3UyCTaHOBUBLLErOCS OTKMMKA KOHCTPYKLIMK.
YkaszaHusi Mo BbIGOPY CKOPOCTU CKaHUpoBaHUs NpuseaeHbl B 9.2.3. B kaxablil KOPOTKMIA NIPOMEXYTOK BpEMeHN
3Heprus Bo3byXaeHWs KOHLEHTPUPYETCS B y3KOM AMana3oHe 4acToT.

6.2.4 CrauuMoHapHoe cnyyaiiHoe Bo36yxaeHue

Bo36yxaeHue AaHHOTo Buaa onpeaensieTcsl CTaTMCTUHECKUMU XapaKTepuCcTUKaMn CUrHana, TakuMm kak
cneKTparnbHasi MOTHOCTb MOLHOCTU. PekomeHaauum no Bbibopy cnekTpanbHOM NIIOTHOCTU MOLWLHOCTU CUrHa-
na, No3BOMNSIOLIME CKOHLIEHTPUPOBaTb OCHOBHYIO YacTb 3Heprum Bo3byXaeHus B guanasoHe 4acToT UcnbiTa-
HWIA, npuBeaeHsbI B 9.4.3. Mpu aaHHOM cnocobe Bo36yxaeHUs Bce Moabl BUbpauum c cobcTBEHHBIMU YacToOTaMmn
B MpeAenax AgnanasoHa 4acToT UCMbITaHUi Bo3byKaaloTcsl 04HOBPEMEHHO.

6.2.5 Bo36yxaeHue apyrux BuaoB

6.2.5.1 O6wue nonoxeHus

Buabl Bo36yxaeHus1, paccMaTpuBaemsble B 6.2.5.2—6.2.5.5, Takke cnocobHbl Bbi3BaTb OAHOBpPEMEHHOE
NMpUCYTCTBUE B OTKIIUKE BCEX MOA B AnanasoHe YacToT UcnbliTaHnin. Metogbl 06paboTkun curHanos v ynpasne-
HUS UCTILITAHUSIMU NOAODHBI TEM, YTO ONUCaHbl ANS CTALMOHApHOrO CrlydaniHoro Bo3byxaeHus. Bece aTu Buapl
BO30yxaeHUs1 obnagaloT NepMoandHOCTLIO Y MO3BONAIOT AN Nydwero onpeaeneHusa oTKIMKa UCNbITyeMoin
KOHCTPYKLUMN UCMONb30BaTb METOAbl CUHXPOHHOTO HAKOMNMEHUS.

6.2.5.2 TcesgocnyyariHoe (MonurapMmoHuyeckoe) Bo3byxaeHune

CurHan Bo3byXaeHust CUHTe3UpYHoT B LUdpoBOM BMAe B 4acTOTHOM oBnacTu ans npuaaHust XxenaeMmomn
dopmbl cnekTpy curHana. Ha ocHoBe AaHHOTO cnekTpa ¢ noMoLbio o6paTHoro npeobpasosaHus Pypbe reHe-

4



rOCT P UCO 7626-2—2016

pupyeTca Nepnoguveckym NoBTOPSIOLLMACA LMPOBOIA curHan, KoTopblinl 3aTeM NpeobpasyioT B aHanoroBkIi
CUrHan ynpasneHus BUbposo3byantenem.

6.2.5.3 MNapmoHu4yeckoe Bo3byxaeHWe ¢ MMHENHON YacTOTHOM Mogynaunei

BosbyxaeHne aaHHoro Buaa hopMupyeTcs Ha OCHOBE rapMOHUYECKOro curHana, Yyactota KoToporo
nepuoanyeckn BospacTtaeT U ybbiBaeT IMHEAHO Mo BpeMEHW B NpeAenax 3agaHHoro guanasoHa. CurHarn reHe-
pupyeTca 6o B LM posoi opme, NGO ¢ NOMOLLLI0 reHepaTopa pasBepTky. [Ana ynyyleHus oTHOLWEHWS
cuUrHan/Lwym curHan BbINOMHSAT CUHXPOHHOE YCpeaHeHWe Mo BpeMeHN.

6.2.5.4 Bo3byxageHue neproanyeckoi nocnegoBaTenbHOCTb0 UMMYLCOB

Mpy gaHHOM BO3BYXAEHUN reHepupyeTcs, Kak npasuno, B LMPOBOM Brae Nepuoanyecku NnoBToPsio-
wascs umnynbcHas yHKUUS 3agaHHoi dopMbl. CurHanbHbIN NpoLeccop AomKkeH BblTb CUHXPOHU30BAH C
reHepaTopom curHanos. Popmy UMMynbeca (0OBIYHO 3TO 3KCMOHEHUMaNbHbIA UMMYSbC UM NOAYCUHYyconaa)
BbIOMpatoT Takum obpasoM, UTobbl yAoBNETBOPUTL TPEBOBaHNAM K YacToTam BO3bYXaeHusI.

6.2.5.5 TMepuognyeckoe crnyyaiHoe Bo3GyxaeHne

Bo3byxaeHue gaHHOro Buaa coveTaeT CBOWCTBA CITyHalHOoro 1 nceBaociyyaiHoro Bo3byxaeHns B ToM
CMbICIIe, YTO OHO YAOBMETBOPSAET YCNOBUIO NEPUOANYHOCTH, HO B TO XKe BPEMSI USMEHSIETCH CO BpEMEHEM Tak,
YTO BO3AENCTBYET Ha KOHCTPYKLIMIO MOA0GHO cnyvanHomy Bo36yxaeHuto. MNpu gaHHoM cnocobe Bo3byxaeHust
YaCTOTHYO XapaKTepUCTUKY onpeaensioT ycpeaHeHneM no pasHbIM NCeBAOCyYaHbIM BO3OY>XAEHUAM.

6.3 BubpoBo3bygurenu

B kauyecTBe YCTPONCTB, NPUCOEANHAEMBIX K UCMBITYEMOM KOHCTPYKLMMN NS BO3AEUCTBUS Ha Hee BbIHYX-
AatoLleit CUMbl 3a4aHHOTO BUaa, NPUMEHSIIOT, KaK NpaBuo, 3NeKTpoauHaMuIeckue, ruapasnuueckme, nNbeso-
3neKTpuYeckne UNM MexaHudeckue (gebanaHcHble) BUGPOBO3BYAUTENU. TUMUYHbIE AManasoHbl 4acToT
BO3GYXKAEHUSA ANA KAXKAO0rO U3 NepeyncrneHHbIX yCTpOCTB NpuBeaeHbl Ha PUCYHKE 2.

LA
L
WAASAAY SIS I SIS
s

1 10 100 1000 10000
Yacrora, Ny

1 — Nbe303neKTpuIeckue; 2 — anektTpoanHamuieckue; 3 — rugpaBnuieckue; 4 — mexaHumueckue

PrcyHok 2 — TunuyHble guanasoHbl HacToT MCTBITaHUI ANS pasHbix BUOpoBo3byanTenein

MpumeHseMbIi BUGpoB036YaNTENb AOMKeH 06ecnevnBaTh co3aaHne 4OCTaTOMHOM CUIbl U NepemeLLe-
HUS, YTOBbI U3MEPEHNa NOABKHOCTI BbINN BbINOMHEHEI BO BCEM AManasoHe YacToT UCNbITaHui ¢ Heobxoau-
MbIM OTHOLUEHMEM curHan/wym. MNpu LWMPOKONONOCHOM CryYaiHoM BO3bY>XaeHUN, Kak NpaBurio, Heobxoaum
6onee MOLHbIA BUGPOBO3GYANTENL, YEM NPW rapMoHUYeckoM. TpeboBaHNs K YPOBHIO BbiHYXaatoLweh chnbl
MOXHO CHU3UTb 3a cHeT hunbTpaLm OHOBOrO LLyMa UK NCMONb30BaHWUS BPEMEHHOTO YCPeAHEHUS CUTHaTOR
BO3BYXAEHWSA N OTKANKA.

MpuMeyaHune— Kpureprnem npaBunbHOCTU BoiGopa BUBPOBO3ByaNTENS NpK AaHHOM YPOBHE (POHOBOIO LUyMa
U BNeKTPUHECKMX NOMEXaX B LENU YrpaBneHus MOXET CNyXWTb YHKLUUSA KOTEpEeHTHOCTU MEXAY CUrHanamm Bo3byxaeHus
U OTKIIMKa.

Mpunaraemas K KOHCTPYKLMM BbIHYXAatoLLas cuna NPUBOANT K MOSBMEHWIO CUTbI peakLum, BO3AeRCTBY-
toLLlelt Ha cam BUBPOBO36YAMTE b M BOCTIPUHUMAIOLLIECS ero ofopoii UK ero Macco, Kak nokasaHo Ha pUcyH-
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kax 3a) u 3b). Ecnn 3Tt0 Heobxoaumo, K BUGPOBO3GYAUTENIO NPUCOEAUHSIIOT AOMOMHUTENBbHYIO Maccy.
KoHdurypauuio ucneitatenibHOM yCTaHOBKW CriedyeT BolbupaTb TakuM 06pa3oM, YToObl peakuus nepeaasa-
nacb Ha BM6poBO3BYAUTENb TOMLKO Yepes NpeobpasoBaTens cunbl. Hegonyctuma, Hanpumep, nepeaava
CUNbl peakuun yepes oblee OCHOBaHUE, Ha KOTOPOM YCTaHOBMEHbI Kak UCMbITYeMass KOHCTPYKLMSA, Tak U
BM6poBO36YyanTEnb [(cM. pucyHok 3 c)).

6.4 Mepbl Nno npeaoTBpalleHUIO HeXenaTeNbHbIX CUIT U MOMEHTOB CUN

6.4.1 OGLwue NonoxeHus

Mpu namepeHnsx MexaHn4eckon NOABUKHOCTU B COOTBETCTBUM C HACTOSAILLIMM CTaHAAPTOM Heob6xoaumo,
yT06bl BEIHYXAAOLWasa cuna npunaranacb K UCNbITYEMOA KOHCTPYKUMW B 3a4aHHOW Todke U B 3aaHHOM
HanpasneHuu. JNiobble HexenaTenbHble CUNBI U MOMEHTLI CUMbI (T. €. OTNIMYHBIE OT BbIHY)XAAtOLLER CUSbI,
AeNCTBYIOLLEN B 3a1aHHOM HanpasJieHUN) NPUBOAAT K MOrpeLlHOCTAM u3mepeHuin. B yacTHoOCTU, Touka BO3-
6y>xaeHUs n Apyrue usmeputenbHbie TOUKU KOHCTPYKUMK A0MKHBI cBOBoAHO Ges orpaHu4eHuin nepemeLatbes
B NnioboM HanpasneHun. He cneayeT aonyckaTte AMHaAMUYECKOrO B3auMOAEUCTBUA MeXAyY KOHCTPYKLUMEN U npe-
obpasoBaTensiM1 CUIbl U ABWKEHUS, a Takke B3anMOAEeNCTBUS MeXay KOHCTpYKUMe u BUGpoBo3byautenem.
UTo6bl y6eauTbes B OTCYTCTBUM HEXenaTeNbHbIX CUN U MOMEHTOB, BLIMOMHSAIOT pekoMeHAauUnm, NpuBeaeHHbIe
B6.4.2—6.4.4.

6.4.2 BnusiHue macchl npeo6pa3oBarensa

HexxenaTenbHble CUIbl BO3HUKAIOT B KaXKAO0W TOUKe KpenneHusa npeobpasoBaTtens Kak pe3ynbTaTt ABUXe-
HMSA € ycKopeHueM Macchl npeobpasosatens. MorpewHocTH, Bbi3BaHHbIE BNMSIHUEM Macchl NpeobpaszoBaTe-
na, AomkHbl ObITb  cBeAeHbl A0 MUHMMYMa noabopom npeobpasoBatens HaMMeHblUei Macchl,
cornacyoLlmmes ¢ TpeboBaHueM K ero koadduuneHTy npeobpasosaHus. MNpu UsmepeHUM BXOAHON NOABWK-
HOCTU Harpy3ka npeobpasoBaTenemM cusibl MOXeT ObiTb CKOMNEHCUPOBAHa 3NEKTPOHHBLIM CMOCOBOM, Kak
ykasaHo B 7.3.

6.4.3 YyeT MOMeHTa UHepLK NpeobGpa3oBartens

HexenaTenbHble MOMEHTHI CUM BO3HUKAIOT B KXKAOMW TOUKE KpenneHnsa npeobpasoBaTenen kak pesynb-
TaT yrnoBoro yckopeHus npeobpasoBatenein. OcobeHHO 3TO BaXKHO B Criy4ae UMMNegaHCHbIX FO0BOK, KOTopble
obnagatoT 6onbLIMM MOMEHTOM UHepunn. Takne HexenaTenbHble BO3AeNCTBUA AOMKHbI ObiTb CBEAEHb! A0
MWHMMYMa 3a cYeT Belbopa npeobpasosaTtenei ¢ ManbiM MOMEHTOM MHEPLN OTHOCUTESNIBHO TOYEK UX Kper-
neHus.

6.4.4 OrpaHuyeHus Ha KpenneHue BU6poBo3GyaUuTEnA

HexxenaTernbHble MOMEHTBI CUN 1 NonepeYHbIe CUsbl NOSIBIIAOTCA B TOUKE KpenneHust Bubposo3byaute-
nsa BcneacTeue paboThbl YCTPOUCTB, OrpaHUYMBAIOLLMX YITIOBYIO U MONEPEUHYI0 cocTaBnsowmne Bubpauum B
Touke BO3OYXaeHus. Tak, BAUAHWE KpenyeHUs cuctembl «BMOpoBO3OyaUMTENb — UMMNEedaHCHas! rorioBka»
MOXeT oTpuLaTebHO MOBMUATL HA U3MEPEHNUSI HU3KOYACTOTHBIX MO BUBpaLIMM UCTLITYEMO KOHCTPYKLUUN.

[ns 6onee TOYHOro onpeaeneHUss Mecta MPUNOXKEHUS BbIHYKAAOLWEA CUIbl K KOHCTPYKUMM MOTYT
MCMONbL30BaTLCS CYXatoLwme KOHYCbl, 04HAKO NpY UX NPUMEHEHWUU criedyeT UMeTb B BUAY BO3MOXHOCTb NOSIB-
neHus HexxenaTebHbBIX MOMEHTOB CUTbI.

BnusaHne ycTpoicTe kpenneHns ocobeHHO CyLEeCTBEHHO U TPYAHOYCTPaHUMO NPU U3MEPEHUU MeXa-
HUYECKOM NOABUKHOCTM NErKNX KOHCTPYKLMUMNA.

OTCcyTCTBUE 3HAUUTESNbHBIX NOrPELIHOCTEN U3MEPEHUIA, CBA3AHHBIX C YCTPOUCTBaMU KpenneHus BUbpo-
B030yauUTENsA, NPOBEPSIIOT MO BLINOMHEHNIO CAeAYWEro yCcnoBus. 3Ha4YeHUss BXOAHBLIX MeXaHU4YeCcKuX
noABWXKHOCTEN AN NonepeyvHon 1 yrnoeon BuGpauum ycTpoilcTea kpenneHusa (onpegensaemele, koraa sBuépo-
BO30yAUTENb U YCTPOWUCTBO KPEMMEHNA OTCOeANHEHB! OT UCMLITYEMOW KOHCTPYKLUWUU) AOMKHLI, NO KpanHen
Mepe, B AecsiTb pa3 MpeBbllaTb 3HAYeHUSA COOTBETCTBYIOLMX YMEHOB MAaTpuubl NOABWMXHOCTEN camon
KOHCTPYKUMM BO BCEM AManas3oHe 4acToT UCNbITaHUA. [pu OTCYTCTBUU YMCNOBLIX AAHHBIX, NO3BONAOLWNX
BbINOMHUTb YKa3aHHY0 NPOBEPKY, BOMPOC HANNMYUA UMW OTCYTCTBUSA 3HAYUTENbHBIX NOrPeLLUHOCTEN, CBA3AHHBIX
C KpenneHvem BMO6pOBO3GYaUTENA, pellaeTcAa Ha OCHOBE OnbiTa NPOBeAeHUA UCMBITaHUA AaHHOMO BMUAA.
B kauecTBe Mep CHWKeHUsI NOrpeLuHOCTen MOXHO pekoMeHAoBaTh cneayoLne:

- Ucnonb3oBaTb BU6poBo36yAMTENb C NNasatoLweit 38BYKOBOW KaTyLukon (cMm. [5]);

- UCNONb30BaTh Takoe YCTPOMCTBO onopbl BUGpoBO3BYAUTENS, MPU KOTOPOM peakLma Ha cuny, NpUno-
KEHHYIO K UCTIbITYEMOI KOHCTPYKUMK, He ByaeT Bbi3biBaTb HWU YrMOBOrO ABWKEHUSA BUOpoBO3GyauTens, Hu
nepemeLleHUiA B HarnpasieHUn, MoNepeyYHOM OCU YYBCTBUTENbHOCTU NpeobpasoBaTens cunbl;

- UCMOSb30BaTb TOMKaTe b, COeAUHSAOWMIA BMBpoB03ByaUTENb C NpeobpasoBaTeniem cusbl.

TonkaTtenb (cM. [6]) 4omkeH UMeTb 3HAaYUTENbHYH XKECTKOCTb B OCEBOM HanpasneHu1 1 bbITb AocTaTou-
HO r’MBKUM No ocTanbHbLIM HanpaeeHUAM. 1119 3TOro 4acTo UCNONL3YIOTCA KOPOTKNE TOHKUE CTEPXKHU, OAHAKO
npuMeHeHue TOMNCTbIX CTEePXHEN C TMBKUMU TOHKUMKU 3fieMeHTamMn Ha 0boux koHLax MOXeT AaTb Ny4wuve
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1 1 é/

l ] 3
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S
a) Peakuus, BoCripMHMMaemas BHelWHen b) Peakuus, BocnpuHumaemana Maccoi

onopou Bu6poBo3dyauTens

L
J ) )

c) Mpumep HenpaBUnbHON KOHGUIypauumu UcnbiTaTenbHON YCTaHOBKK

1 — NoABec UCMbITYEMOI KOHCTPYKLUKM; 2 — onopa BubpoBoabyautens; 3 — nogsec Bubposo3byautens

PVICyHOK 3 — Peakuusi Ha 5036y>K,quMe NpW pasHbiX Koncburypauuﬂx nucnblTaTensbHOM YCTAHOBKHN

pesynbTathl. Ocoboe BHUMaHWE AOKHO BbITb yaeneHo coocHOCTU BUBpoBO3byanTens, TonkaTens u npe-
obpasosaTens cunbl.

Mpu ncnonb3oBaHNM rMBKUX TONKaTeNen akcenepoMeTp ycTaHaBNMBaOT HENOCPEACTBEHHO Ha NOBEPX-
HOCTW KOHCTPYKLMM B TOUKe UsMepeHuin. He aonyckaeTca ycTaHoBKa akcenepomeTpa Ha KOHCTPYKLMIO Yepes
NMPOMEXYTOUYHOE YCTPOMCTBO, HAanpumep TonkaTtenb, 0ceBasd NoAAT/IMBOCTb KOTOPOro NpUBEAET K HEBEPHbLIM
pesynbTaTtam U3MepeHusl xapakTepUcTUK oTknnka [cMm. pucyHok 4a)]. MpeobpasoBaTtenb cunbl A0MMKeH BbiTh
YCTaHOBMEH TakK, YTOObI OH U3MepPAn cuny, NnepeaaHHyto Yepes TonKkaTeNb Ha KOHCTPYKLMIO [CM. pucyHok 4b)].
Tonbko B KpalHUX criydasx 4oNyCTUMO ycTaHaBnMBaTk NpeobpasosaTene cunbl Mexay TonkaTtenem n subpo-
BO36yauTenem [cM. pucyHok 4¢)], nockonbky Nnpu 3Tom Heo6xoanumo 6yaeT yunTbiBaTb BAMAHUE NOAATIIMBOCTU
Tonkarens, kak onucaHo B MCO 7626-1:2011 n komneHcaLuio Macchl CTePXXHA B cooTBeTCTBUU C 7.3. JonycTu-
MBIl BapyUaHT coeiUHEHUS C UCMOSb30BaHUEM TOMKATENA U UMNEAaHCHOM rOfIoBKU NOKasaH Ha pucyHke 4d), Ho
npu 3Tom cnegyeTt UMeTb B BUAY HEBO3MOXHOCTb KOMMEHCaUMN MOMEHTa BPaLLeHNs UMNeAaHCHON romnoBKu,
KOTOPLIA MOXeET okasaTb 0CO6eHHO GonbLIoe BAUAHUE HA U3MEPEHMUS XapaKT ePUCTUK TMOKUX KOHCTPYKLIWA.



FOCT P NCO 7626-2—2016

MpunmeyaHune — Ha pesynbtaTthl M3mepeH|/||7| MexaHn4eckon NnoABMXXHOCTU MOXET OKa3aTb BiMAHWE Hain4dne
COBCTBEHHbIX YaCTOT M3rMbHbIX konebaHwii TonkaTens B Anana3oHe 4acToT NCMbITAHWIA. Kpome TOro, Ha KOHCTPYKLUMUIO
MoryT BO3,CI'eIZCTBOBaTb MOMEHTbI CW/, CBA3AHHbIE C U3MMOHBLIMU KONebaHnaAMN I'IOABI/I)KHOVI CUCTEMDI BVI6pOBO36y,CI|VITe}'IF|.
3TN MOMEHTbI CU/T HE MOTYT ObITb onpepneneHbl C NOMOLWbIO NPUMEHAEMOro AaT4yuka CUJibl, HO OHU CNOCOGHbI NOBNSATL HA
pe3ynbTaTthbl I/I3Mep6HVIVI OTKNKKa.

MpumeyaHune — KpuTepnem NpaBUNbLHOCTU BbiGOpa BUOPOBO3OYANTENA MOXET CNYXUTb 3HAUYEHNE PYHKLUN
KOT€PEeHTHOCTM CUrHanNoB BO3OYXAeHMA u oTkNuka. Mpasuna onpegeneHns yHKUUU KOTePEHTHOCTM YCTaHOB/EHbI B
npunoxeHumn A.

a)

MpumeyaHune — Kputepmem npaBuibHOCTU BbIGOpa BUGPOBO3OYANTENS MOXET CYXMNTb 3HAUYEHNE OyHKL MM
KOF€PEHTHOCTU CUTHaNoB BO30OYXAeHUA 1 oTknuka. MNpaBuna onpefeneHns (PyHKUUM KOrepeHTHOCTU yCTaHOB/IEHbl B
npunoxeHumn A.

b)

1— BMOGpPOBO3GYAUTENDL; 2 — UMMNELAHCHAsA rON0BKa; 3 — TosKaTeslb; 4 — UCMNbITyemMas KOHCTPYKUUs; 5 — npeobpasosaTesib CUbI;
6 — akcenepometp

PucyHOK4, NUCT 1 — Peakuusi Ha BO36yxXAeHue Npu pasHbiX KOHQUTYpaLUaX UCMbITATENbHOW YCTAHOBKM
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MpumeuaHue — Kputepmem NpaBuibHOCTY BbiGopa BUGPOBO3GYANTENS MOXET CNYXUTb 3HAUEHWNE (PYHKLMM

KOFepeHTHOCTU CUTHasIoB BO36YXAeHWsA M OTkauka. MNpaBuna onpegeneHns OyHKLUM KOrepeHTHOCTM yCTaHOB/MEHbI B
nNpuUIoXeHnn A.

c)

MpumeyaHue — Kputepmem npaBuibHOCTW BbIGOpa BUGPOBO3BYANUTENSI MOXKET CMYXMNTb 3HAUEHNE (DYHKLUM

KOTEPEHTHOCTW CUTHa/I0B BO3OYXAEHUA U oTkNuka. lMpasuna onpefeneHns MYHKUUU KOTe@PEHTHOCTW YCTaHOB/IEHb! B
npunoxexHmn A.

d)

PucyHOK4, NUCT 2 — Peakuysi Ha BO3GYXAeHWEe Npu pasHbiX KOH(UIYpaLMSX UCMbITaTe TbHO YCTaHOBKM

7 W3MepeHue BblHYXAaatolWel cunbl U OTKJIMKA KOHCTPYKL MK

7.1 O6uwwne NoMOXeHUs

OCHOBHble KpuTepuu n Tpeb6oBaHus K BbiIGopy npeo6paszoBaTteneil BuGpayum, cunbl M UMNesaHCcHbIX
rofloBOK, a Takke Cnoco6bl onpefeneHuss XxapakTepucTWK 3TUX nNpeobpasoBaTenieil ycTaHOB/IEHbl B
NCO 7626-1. PacueT BbiHYXAalol el cubl No pesynbTataM W3MepeHuit Be/IMUUH, ONUCbIBaloLLMX paboTy BMG-
poB036yAUTENSs (TAKNX KaK 3/1eKTpUUYeCcKoe HanpshHKeHWe UaN cuna Toka B kaTyLike BO36YyXAeHUs), gonyckaetcs
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TOMLKO MPU HaNUYUN BCEX COOTBETCTBYOWMX KaNMMGPOBOK (BKMOYAA onpeaesnieHne YyBCTBUTENBHOCTU K
BnusoWMM chakTopam). OgHako nNpeanovTUTENbHLIMU ABMATCA U3MEPEHUA CUMbI C NMOMOLIbLIO NpeoBpaso-
BaTenA cUnbl.

Mpu namepeHUax YacTOTHLIX XapaKTePUCTUK KOHCTPYKUMIA HauBonee 4acTo MCNOMb3YIOT Nbe303NeKTpu-
Yyeckue akcenepomeTpbl, NbesoanekTpudeckne NpeobpasosaTeny CUsbl, a Takke UMNEAAHCHLIE TOSOBKY,
coyeTatowme B cebe ABa BbilenepeuncneHHbIx npeobpasosaTtens. BMecTo akcenepomMeTpos MOTyT NpumMe-
HATLCA NpeoBpasosaTeny CKOPOCTU UMK NepemMeLLIEeHNs, 0COBEHHO AATYNKN NEpeMeLLEHNst BECKOHTaKTHOTO
Tuna. Mpn UCNonNb3oBaHWUM UMMYNLCHOTO BO3GY)KAEHUs onNpeaeneHHbIMM NpeuMyLLecTBamm obnaaaioT nbeso-
pesncTUBHbLIE akcenepomeTphl. Mpu BuiGope Tore unn nHoro npeobpasosaTtensa ocoboe BHAMaHWE cneayet
06paTuUTb Ha IMHEMHOCTb ero XapakTepucTUK B 3ajaHHOM AMHaMUYECKOM AnanasoHe, COOTBETCTBIE 061acTm
paBounx 4acToT AManasoHy 4acToT MCMbITAHWA U HanuU4uMe HWU3KOW YYBCTBUTENBHOCTU K Aedopmaumnu
OCHOBaHUA.

MNpeo6pasosaTens BUGpaLMM NGOro TUNa No3BONAET NOMNYYUTb NHBYH XapakTePUCTUKY ABWKEHNS Ha
yacToTe Bo36yxaeHus f ¢ noMoLLbio koadduumeHTa npeobpas3oBaHns BUAA

(i 2nfy, (1

raej = +/—1— MHUMas eguHULa;
n — uenovncneHHas BeNnYMHa, NpUHUMaLoLLas 3HaveHUs n=—2 npunpeobpasoBaHUU OT YyCKOPEHUS!
K nepeMeLlleHuto, n=—1npnnpeobpasoBaHnn OT YCKOPEHUSA K CKOPOCTU M OT CKOPOCTU K nepeme-

weHuo, n = 1 Npu NnpeoGpasoBaHUK OT NEPEMELLEHUSA K CKOPOCTU U OT CKOPOCTW K YCKOPEHUIO 1
n= 2 npu npeo6pasosaHnm oT NepeMeLLeHUs K YCKOPEHUIO.

7.2 KpenneHue npeoGpa3soBartenen

Kak npaBuno, ncnonbaytoTca aBa cnocoba kpenneHus kK KoHCTpYKUnn npeobpasoBaTenei cunbl u Bubpa-
LMU: Ha WNUIbKY ¢ HaHeCEeHHON pe3bboit U ¢ NnomoLLbio kneswero coctasa. MoapobHble pekoMmeHagauun no
ycTaHoBke npecbpasoBaTenei npuseaeHsl B [2], [7], [8] n [9].

BoiHyXOatowas cuna gomkHa nepeaaBaTbCsi HA UCTIbITYEMYHO KOHCTPYKLMEO, HACKOSBbKO 3TO BO3MOXHO,
HernocpeACTBEHHO Yepes npeobpasoBaTenb CUMbl UM UMNEAAHCHYIO FOMIOBKY ¢ MUHUMAMbHBIM YPOBHEM
nomex. [Mpu HEPOBHOM NOBEPXHOCTM KOHCTPYKLMM B MECTe YCTaHOBKW NpeobpasosaTens cneayet NPUMEHAT
MeTannnyeckne MoHTaxHble priaHLbl COOTBETCTBYIoLWEN (hopMbl. [N ynydleHns cLenneHus NoBepxXHocTen
npeobpasoBaTens U KOHCTPYKUMN U Gonee TOYHOrO M3MEpPeHUs! BbICOKOYACTOTHLIX COCTaBMSAOWNUX PeKo-
MeHAyeTcsl B MecTe KOHTakTa npeobpasoBaTens ¢ KOHCTPYKLMEA HaHeCTU TOHKUIA CNOA BA3KOW XUAKOCTU
(TsPKenoro Macna UM KOHCUCTEHTHOM cMaskn). CneayeT yunTeiBaTb BIUSIHAE NOAATIIMBOCTU KPEMEHUs, Kak
ykasaHo B MUCO 7626-1. Mpun ycTaHoBke npeobpas3oBaTenst CUMbl Ha LUMWMbKY MOMEHT 3aTsDKKA [OSDKEH
COOTBETCTBOBATb PEKOMEHAALMAM U3rOTOBUTENS.

7.3 WUHepLMOHHas Harpy3ka U KOMneHcaLMa Macchbl

Harpysky Maccel npeobpasoBaTeneit 1 KpenexHbIX NPrcnocoBIeHMn Ha KOHCTPYKLMIO B TOUKE BO3GYXK-
AeHuns uenecoobpasHo, 0co6eHHO ANS NErknx KOHCTPYKLIMIA, KOMNEHCMPOBATL 3MEKTPOHHBLIM cnocoBom. Takas
KoMreHcauus achdeKkTUBHa, Korga 3HavyeHne BXo4HOM NoABMXKHOCTA UCMbITYEMOW KOHCTPYKLMN NpeBbIlIaeT
0,01/fm, ans scex YacroT f, U, B Npedenax AnanasoHa 4acToT UCTbITaHWIA, rae Macca m,, Kr, npeactasnset
coboli cymmy Macchl KpenexHbIX npucrnocobneHnin n accekTnsHoM Maccehl npeobpasoBaTens cunbl Uim
MMnegaHCHOM rofoBkK, kak ykasaHo B MICO 7626-1.

Mpn HEBBINONHEHUN YKAa3aHHOro KpUTepus LieriecoobpasHo BOCMONb30BaTLCSA NPoLeaypoi, U3BECTHON
KaK «UCKIoYeHUe Macchl», CYTb KOTOPOW COCTOUT B criegytoLleM. MNonydeHHoe ycKkopeHne B Tovke BO3byxae-
HUSA YMHOXat0T (B aHanorosoi unu undposoi hopme) Ha nonHyo 3 ekTUBHYO Maccy, KOTopyto HeobxoanMmo
KOMMeHcnpoBaTh. PesynbTaT YMHOXeHWUs1 npeacTasnsieT coboi YacTb BbIHYXAAKOLEN CUTTbI, KOTOPYHO HY>KHO
NPUNOXUTb, YTOGLI BO3OYANTL C 3a4aHHbIM YCKOPeHUeM Maccy, 406aBNeHHYHo K KOHCTPYKLMM B TOUKe BO3BYX-
aeHuns. Ero Takke B aHanoroson unu LuMdgposoit opme BelMUTAOT U3 cUrHana npeobpasoBaTtens cunbl, B
pesyrnbTaTte Yero nony4yarT CUrHan «4UCTON» BbIHYKAAOLLEN CUMbl, AEACTBYIOLLEN HA CaMy KOHCTPYKLMIO.

Ecnu nog npeobGpaszoBaTteniemM cuslbl B Touke BO3GYXaeHUst yCTaHOBMEH akcenepoMeTp [kak nokasaHo
Ha pucyHKax 4b) 1 4c)], To ero Macca TaKKke JOfPKHa y4UTbIBaTECS NPY onpeaeneHun nonHon addekTusHon
maccbl m,.

Mpun n3smepeHUn BXOOHON NOABUNKHOCTW NpoLeaypy K UCKITHOYEHUS Macchl» BbIMOMHAOT C NOMOLLbIO TOro
XKe aKcerepomeTpa, YTo YCTaHOBIIEH B TOYKe BO3OYXAeHNSI ANsl USMEePEHUS OTKIUKa KOHCTpyKUnn. Mpn nsme-
pPeHUM NepexogHoN NOABMXHOCTU ANA BbIMONHEHWUsI AaHHON Npoueaypbl TpebyeTca NOMMMO akcenepomeTpa
ONsi U3MepPEeHUst OTKNNKA NCNOMb30BATL TaKKe AONOMHUTENLHBIN akcenepoMeTp B TOUKe BO3BYXAEHUS.

Mpoueaypa «UCKNOYeHNs Macchkl» CrnocobHa KOMMEeHCMPOoBaTh TOSbKO NOCTYNATEbHYI0 MHEPLVOHHYIO
HarpysKky Ha KOHCTPYKLMIO U He NpurogHa Ans kKomneHcaLuum MoMeHToB cun. [MocnegHue, paBHO Kak U Bo3gen-
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CTBUSA APYrUX HexenaTenbHbIX CUN, MOryT BbITh TOMLKO YMeHbLUEHbI NMyTeM noabopa npeobpasosaTeneii ¢
HU3KAMU MHEPLMOHHBIMW CBOMCTBaMU. HeckomneHcUpoBaHHble MHEPLIMOHHBIE HAarpy3Kn CnocoBHEl BbI3BaTb
CMeLLeHME MUKOB YaCTOTHOW XapaKTepUCTUKN.

Cpeau Mep, TOMOoraroLLnX CHA3UTL BO3AEUCTBME HeXenaTenbHbIX Harpy3oK Ha KOHCTPYKLMIO, NpuoputeT
nepea nNpoLeaypoi «MCKIoYeHNs Macebl» criegyeT oTAaBaTb NpaBuibHOMY noabopy npeocbpasosaTtenei 1
KpenexHbIx npucnocobneHnin. Kpome Toro, Bo nsbexaHne GonblumMx NorpeLlHocTeln M3MepeHnst yKkasaHHyo
npoueaypy cneayeT NpUMEHATb TOMbKO B clyvasiX, korga oTHoweHne 3ddeKTUBHON Macchl KpeneXHbIX
npucnocobneHunin u npeocbpasosaTtenen k csoboaHon 3eKTUBHON Macce UCTILITYEMOW KOHCTRYKLM B TOUKE
B036yxaeHusa npesbiwaeT 0,05, Ho meHee 0,5.

7.4 Ycunutenu curHana

MpuMeHeHWe NbesoanekTpuyieckux npecbpasosaTeneil CUnbl v BUBpaLUM TPeBYET UCMONb3OBAHNUS YCU-
nuTenei 3apsA0B UMK yeUTenein HanpaxeH1s ¢ 6oNbLIMM BXOAHBIM COMPOTUBIIEHUEM.

MpumevaHnne 1— CoBpeMeHHble NMbE303NEKTPUHECKME NPeobpa3oBaTeny UMeIOT BCTPOEHHbIE YCUNUTENW
3apaga.
MpumeyvaHune 2— HakoapdruneHT npeobpaszoBaHns yCUUTENS HANPSHKEHNS MOXET BIIUSITb CONMPOTMBIEe-

HUe kabensi npeobpasoearens. Yeunutenu HanpsikeHns UMeroT Goree CTporve orpaHnyYeHmst No HU3KOYacTOTHOM Xapak-
TEPUCTVKE, YEM YCUNUTENM 3apsiga.

7.5 Kanu6poBka

7.5.1 O6wue nonoxeHus

B 3ajavax U3MepeHUs MexaHU4eckon NOoABMKHOCTU KOHCTPYKLUN BaXHO 3HATb HE TOMbKO 3HA4YeHUs!
koadpduuMeHTOB npeobpasoBaHusa (OCHOBHble KanubpoBku) npeobpasosaTtenei, HO U KO3IMDDULNEHTHI
YYBCTBUTEMBHOCTA K BAMSOWMM hakTopaM (4ononHUTenbHble kanuoposku). TpeboBaHUSA K OCHOBHBIM U
AononHuTeneHeIM kannbposkam cogepxatcs B pasgenax 7 n8 MCO 7626-1. OcHoBHble KanMbpoBku Npeobpa-
30BaTerien Bcex BUOOB pekoMeHayeTCsl NPOBOANTL OAWH pas B rog.

MpumeuyaHune— OCHOBHbIe NpoLeaypbl kanmbpoeok onncaxsl 8 [1] u [3].

TekyLLUyto NpoBepKy KannbpoBKN U3MEPUTENBHOM Lienu B LENOM NPOBOAAT B HA4ane Ka o cepum Ucrbl-
TaHW B COOTBETCTBUM € 7.5.2 1 NOBTOPAIOT B KOHLE KaXXA0W cepun.

7.5.2 MNpoBepka KanuGpPOBKM NPU UCNBLITAHUAX

MpoBepky KanMOPOBKU M3MEPUTENBHON Lienu BhIMOMHSAIOT NyTEM U3MEPEHUs NMOABUXKHOCTU (YycKopsie-
MOCTW) cBOGOAHO NOABELLIEHHOIO XXEeCTKOro Kanmbposo4yHoro 651oka N3BecTHOM Macchl. Bce anemeHTol nsme-
PUTENbLHON CUCTEMbI OIDKHBI BbITh COEAVHEHBI TOUHO TaK Xe, Kak U NPy NpoBeAeHUN UCTIbITaHuiA. MonyyeHHoe
B pe3ynbTaTe MU3MEPEHUI 3HaYeHME YacTOTHOWN XapakTepuUcTUKA KanMbpoBoYHOro 6rioka AOMKHO HaXoAUTLCA
Bnpeaenax+5 % ee n3BeCTHOro UCTUHHOTO 3HaYEHUs [Hanpumep, ANst YCKOPSIEMOCTU 3TO 3HaYeHue paBHo 1/m,
a ana noaswkHocTn — 1/(2afm), rae m — n3BecTHas Macca kanubpoBouHoro 6noka). Mpu nposepke kannb-
POBKM HEOOXOAMMO UCMOSb30BATb TE XKE KPENeXHble NpuUcnocobieHnst, YTo 1 NPU UCTIbITaHUSX, YTODbI MOXXHO
6bINo onNpeAenUTL NOrPELLHOCTH, CBSI3aHHbIE € NOAATIMBOCTLIO kpenneHuit (cMm. MCO 7626-1). Maccy kanub-
poBOYHOro 6roka cneayet BoiGUpaTh Takum 06pasom, 4Tobbl ee NoABWKHOCTL COOTBETCTBOBAA AManasoHy
N3MepeHUiA NOABWKHOCTU B XoAe UCnbiTaHWi. [Npu HeoBX0AMMOCTU NPOBOAAT HECKONbKO U3MepeHuid ans
KannmbpoBOYHbLIX BIOKOB pa3HO Macchl, NO3BONSIIOLMX OXBAaTUTL BeCb AWaNa3oH U3MEPeHWA YacTOTHOW
XapaKTepUCTUKN.

8 O6paboTtka curHanoB npeoSpasoBarenen

8.1 OnpepeneHue YaCTOTHOW XapaKTepPUCTUKU

8.1.1 O6wue nonoxeHus

CurHansl ¢ npeobpasoBartenei cunbl U BUGpauumn NOCTyNaloT B aHann3aTop, rae ocylecTBNsieTc ux
unbTpaumsa n, npu HeobxoaUMOoCTU, Koppekuus (NMpoleaypa «UCKOYEHNA Macchly ), onpeaensieTcsl OTHO-
LIeHNe UX aMNIuTya 1 casura casbl Ans Bcex 4acToT B AManasoHe YacToT UCNbITaHUA. AHanusaTop MOXeT
BbINOMHATL Takke nNpeobpasoBaHue OAHOW U3MEPEHHOW YaCTOTHOW XapaKTepucTuku B ApYrylo, Hanpumep
YCKOPSIEMOCTU B NOABWKHOCTb (CM. 7.1). Tpe6oBaHus ko6paboTke cUrHanos AN pasHbiX BUAOB BO3OYXaeHus!,
onncaHHbIX B 6.2, paccmatpusaoTcsi B 8.1.2 1 8.1.3.

8.1.2 NapmoHuuyeckoe Bo3GyxaeHue

3HayeHWe aMnNUTYQHO-YacTOTHOW XapaKTepUCTUKN Ha YacToTe BO3OyxaeHMsa onpedenseTca B aHa-
NOroBOM 1N LMpoBOM BUAE Kak OTHOLLIEHWE aMNUTyA curHanos Bubpauny n cunel. asa 4acToTHON Xxapak-
TEePUCTUKM onpeaensieTca NyTeM usMmepeHusi pasHocTu pas Mexay 3TUMU cUrHanamu.
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8.1.3 MHorouyacToTHoe Bo36yxaeHue

CurHansl npeobpasoBaTtens, reHepupyemble cry4YanHbIM, NceBgocyyYaiHbiM, Nepruoauyeckn crydai-
HbIM, NEePUOaNYECKUM C NIMHENHON YaCTOTHON MoaynsILME U UMNYIbCHLIM BO36YXaeHNsIMU, 0bpabaTbiBa-
HOTCA aHann3aTopoM € UCMonb3oBaHneM Ludposoro npeobpasoaHns Pypbe. Kak onucaro B UCO 7626-1,
YaCTOTHYO XapakTepuUCTUKY MoryyatoT AereHneM B3aMMHOR CrekTpanbHOW NAOTHOCTY CUrHarnoB BUbpaLmm n
CWMbl Ha COBCTBEHHYIO CreKTpanbHyo NNOTHOCTL BbIHYXAAOLWE N CUMbl, NPX 3TOM CUrHansl BUbpaLum u cusbl
rnoaBepratoTcs npegsapuTenbHoin o6paboTke BoO BpeMeHHoW 061acTu (B3BeLUMBaHMIO), Kak ykasaHo B 8.4.3.
Onsa cobniogeHus TpeboBaHUs, 4TOObl OTHOCUTENbHAA MOTPELIHOCTb OMpeaeneHust BXOAHON 4acTOTHOWN
XapaKTepUCTUKM Ha KXo YacToTe pe3oHaHca He npeBbliwarna 5 %, BbINoMHAT yepegHeHne No AoCTaTouHO-
MYy YMCNy CreKTpoB (CM. NpunoxeHune A). Mpu BbIMNUCNEHUN NEePEeXCOHON YaCTOTHOM XapaKkTepPUCTUKA YUCHO
ycpeaHsieMblX CNeKTpoB A0KHO BbITb, N0 KpalHen Mepe, He MeHbLUMM.

MpumeyaHue 1—Tpu MamepeHUsix NePexoaHoON NOABUNKHOCTY MHOMAE HEBO3MOXHO OOCTUYb 3aA4aHHOW TOY-
HOCTMU, ocobeHHOo Korga OTKINUK U3MepsAeTCA B TOYKe U HanpaeneHnn, COOTBETCTBYOWNX MallbiM 3Ha4YEHUAM nepexo,quVl
NoABUXHOCTY. B NogobHbIX cuTyauusix apdeKT ganbHenwero yeenm4eHns Ynucna yecpeaHseMblX CnekTpoB Oyaer HesHauw-
TErneH.

MpumeyvaHwne 2— [AnA nony4eHUsi OQHON YaCTOTHON XapakTepuUCTUKU NPV AaHHOM criocobe Bo3ByxaeHus He-
06x0aMMo nenonb3oBaTh, No KpanHen Mmepe, AByxkaHanbHbIM Pypbe-aHanuaaTop. MNpu Heo6xoaMMOCT OQHOBPEMEHHOO
M3MEPEHUsT HECKOIBKUX HYaCTOTHbIX XapaKTepUCTVK YUCITO KaHamnoB AOMKHO BbiTh YBENUYEHO.

8.2 duneTpauua

8.2.1 MapMoHuyYeckoe Bo3GYyXaeHUe

ANA yMeHbLUeHUs1 NOrpelUHOCTe M3MEPEHUs HYaCcTOTHYIO XapaKkTepucTuky cneayeT paccyuTbiBaTh No
COCTaBNALW UM BUOpaLIM 1 CUMbl TOSTbKO Ha YacToTe Bo30YxaeHWs. B CBA3U C 3TUM AN NOBbLILEHWUA TOYHOCTH
06paboTkn LenecoobpasHo NPUMEHSATb CUHXPOHHOE HaKOMSIeHWe CUrHamnoB WM UCNONb30BaTh UNLTPSI,
noAaBnAoLIME HexenaTeflbHble COCTaBMAWME CUrHANoOB U LWYM, HO NpU 3TOM He BHocAwme asoBbiX
NCKaXXEHWUA.

MpumeyaHune—/[na uenen cdumneTpaumn TPagULMOHHO UCNONB3YIOT CNeaAWmi OUNLTP — COrNacoBaHHOe
no ¢ase y3KoMonocHoOe aHanoroBoe yCTpoMCcTBO, UCNONb3YIOWEe reTepoANHHLIN NPUHLIMN aBTOMATUYECKON NOACTPONKK
nog 4acToTy BxogHoro curHana. [lpyrum cnoco6om cunsrpaumm SIBNSETCA CUHXPOHHOE HaKONMEeHUe curHana, 3akniovato-
Leecsl B CyMMUPOBaHUM 3HAUEHWUI BbIGOPKM CUrHana CUHXPOHHO € 4YacTOTON BO30YXAEHWA U OCYLLECTBISIoLEeeCs: 06bIUHO
B LMpoBOM BUAE.

8.2.2 MHorouyacTtoTHO€ BO36yXxaeHue

Mpu gaHHOM Buae BO3BYXOeHNA NOBLILIEHUS OTHOLIEHUA CUrHan/LLyM MOXHO foBUTLCS 3a CHET orpaHu-
YeHus1 NONoCckl aHanM3a 1 UCNosb3oBaHUA COOTBETCTBYIOLWNX PUNLTPOB, Kak ykasaHo B 9.4.3. MNpn ncnonsso-
BaHUU LN POBLIX aHanM3aTopoB BO nsbexaHue adpekta HanokeHUs cnekTpoB HeobxoauMo MPUMEHSATb
cornacoBaHHble No ase aHTMaNan3uMHroBble pUNbTPLI C BLICOKOW KPYTU3HOM XapakTepucTUkM B ob6nactu
BEepXHEeW 4YacToThl cpesa.

8.3 CornacoBaHue No AUHaMU4YeCKOMY AUanasoHy curHana

[nsa o6ecneyeHns NpaBUNLHOCTU U3MEPEHUII He0BX0QUMO CUCTEMATUHECKU NPOBEPSATL HACTPONKMN yCu-
neHus1, nossonswowwme n3bexaTb orpaHUdeHnA (HackileHns) curiana. UHavkaTop neperpysku aHanusartopa
pearypyeT TOMbKO Ha MNPeBbILIEHWE YPOBHA CUrHana B CamMOM aHanusatope, No3TOMY, Kak nokasaHo Ha
pucyHke 1, Anst KOHTPOS CUrHanoB Ha NpeALWecTBYOWNX aHanusaTopy ctagusax o6paboTku ucnonbayercs
ocuunnorpad.

M pwumeyaHu e— OrpaHuyeHne curHana MoxeT 6bITb ONpeaeneHo BU3yanbHO NO NOABNEHUIO Cpe3a BEPLUIMH
(BnaagwvH) curHana Ha akpaHe ocuunnorpada.

8.4 PaspelueHue no yacrore

8.4.1 O6wuMe NoNoXeHus

PaspelueHue no YactoTe AoMKHO OblTb 4OCTAaTOMHO BLICOKUM ANS TOro, YToObI BLIABUTL BCe CODCTBEH-
Hble YacTOTbl UCTILITYEeMO KOHCTPYKLUW B AnanasoHe 4acToT UCMbITaHUI U NONYYUTb TOYHYHO OLLEHKY Moaarsb-
Horo aeMndupoBaHua. Yactota BbIBOPKM AOSMKHA NO KpaHel mepe B AeCATb pa3s NpeBblwaTb 3HavyeHue
BepXHeN rpaHnLLbl AvanasoHa 4acToT UCMbITaHUN.

8.4.2 NapmoHuyeckoe Bo36yxaeHune

Ona paspelleHnss pe3oHaHCHbIX YacToT NPU CUHycouaanbHOM BO36YXAeHUU ¢ MeaneHHbIM CKaHUpo-
BaHWEM WUNWN JUCKPETHO U3MEHSAIoLWENCs YacToTon Heobxoaumo, YToObl CKOPOCTb U3MEHEHUsI YacTOThl BO3-
6yxaeHuna bbina goctaTouHo mana (cM. 9.2).
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8.4.3 MHorouacToTHOe BO36yXaeHue

[ns nonyyeHus HeoBXoAMMOro paspeLleHns No YacTtoTe npu Bo3byxaeHUn, onucaHHoM B 6.2.4 1 6.2.5,
TpebyeTca o6ecneynTb AOCTAaTOMHO Manylo ANCKPeTU3auMio No YactoTe Npu UCNOoNb30BaHUN ANCKPETHOro
npeobpasoeaHusa Pypbe. Tpebyemoe cnekTpansHoe paspeLleHue (paccTosHUE Mexay CoceaAHUMU COCTaBNs-
IOWMMN B CNekTpe) onpegensercsl MIOTHOCTbIO pPacrnonoXeHUst Mo KOHCTPYKUMU 1 koadbduuneHTamm
mMoganksHoro gemnduposaHus. OrpaHudeHne AnvHbl 3anucK (pasmepa b6noka BbIBOPKU cUrHana) NpUBoAUT K
YLAPEHMWIO peanbHbIX COCTaBISIOWMX CNeKTpa U MosIBAeHUI0 60KOBbIX rapMOoHUK. [laHHbin adhdekT moxeT
6bITb YMEHbLUEH NocpeACTBOM YMHOXEHUS1 CUrHana Ha noaxoasiuyo BeCOBYIO (PYHKUMIO, HanpuMmep OKHO
XaHHa (Takyto onepaLuio HasbIBaOT «X3HHUHI ).

MpumedaHune 1— EcnmgemndupoBaHme B CUCTEME Maro, TO NPU BbIMMCNEHUN CNEKTPOB CUTHANOB BO36Yx-
[AEHVA 1 OTKIVKa BO BCEM AiMana3oHe YacToT UCTbITaHUM YNCIIO BbIGOPOYHbIX 3Ha4YeHUI B 6noke agaHHbIX (pa3mep BbIGopkn)
[OMKHO 6bITb Benmko. Kak BapumaHT, MOXXHO UCTONb3oBaTh Pypbe-aHanus B OrpaHMYeHHOM AWanasoHe 4acToT (Tak Ha3biBa-
eMmblIli pexxmm «nynbl» aHanuaaropa). MNpu niobom cnocobe aHanusa obuiee Bpems BoIGopku (AnnHa 3anucu) 6yaet obpar-
HO NPOMNOPLMOHANBHO TPebyeMOMy pa3peLLeHuIo No YacToTe.

MpumedaHune 2—CnyyanHoe Bo3byxaeHne MOXXHO paccmaTpyBaTh Kak NoCNeaoBaTenbHOCTb MMNYNbCHBIX
hyHKUMIA BO BpemeHU (MoaxoA Ha OCHOBE NpUMeHeHust nHTerpana [lloamens). Toraa AcHO, 4TO AaHHble B Havane 6noka
BbIOOPKY CMrHana oTKnvka npeacTaBnsioT cobow, rmaBHbIM 06pa3oM, pesynbrar npeawecTsyoWwero Bo36yxaeHus, B T xe
BpeMms B KOHLe 6rnoka BbIGOPKM AaHHble OTKIMKA Ha COOTBETCTBYIOLLMIA MMIYTbC BO36Y)XAEHWUA yCeqeHbl. ITO NPUBOANT K
TOMY, YTO KOrepeHTHOCTb CUIHANOB BO36YXXAEHMA M OTKIMKA B Hauane v B koHue 6rnoka ebibopkn nagaer. MiHoraa ans nosbi-
LUEHWUsI KOrePEeHTHOCTU PEKOMEHYIOT UCTONb30BaTh OKHO XaHHA, OJHAKO HM3Kasi KOrePEeHTHOCTb CUrHaNoB BO36YXAeHUA U
OTKIMKA B LENOM XapakTepHa Ans cry4anHoro Bo36yxaeHusi.

8.4.4 MNepuoguyeckoe Bo3GyxaeHue

Mpo6nema, onucaHHaa B 8.4.3, NMpuMeyaHue 2, He OTHOCUTCA K MepuoauyveckoMy Bo3ByxaeHwio,
MOCKOSbKY MpW AaHHOM BuAe BO36GYXAEHUSI MPOUCXOAUT COrflacoBaHWe AaHHbIX B KOHUE U Havane 6noka
BbIBOPKN M CMYCTA HEKOTOPOEe BpeMs B KaXXAOM 6rioke AaHHbIX NPUCYTCTBYET BCA UHgopMauunsa o curHane
OTKNMKA. B HeKoTOpbIX Cry4asix UCMonb3yloT pYHKLUMIO KOrTepeHTHOCTM (CM. NpunoxeHue A), YTo6bl OLEHUTL
BHELUHWIA WyM 1 Heob6X0OUMOCTb ero nogaBneHus 3a cyYeT npoueayp ycpeaHeHus.

9 YnpaBneHue Bo36yxaeHUeM

9.1 O6Wwme NnonoxeHus

Llensto ynpaBneHust Bo3byxaeHuem aBnaetca nonyveHne tpebyemoro paspelueHusi No vyactote npu
coxpaHeHuUn oTKNUKa B Npeaenax AuHaMmu4eckoro auanasoHa UsMepuTenbHON CUCTeMBbI.

9.2 [INUTeNnbHOCTbL FAPMOHUYECKOro Bo36yxaeHNA

9.2.1 O6wWwmMe NONOXKEHUnA

Mpwv rapmMoHU4eckom Bo36YXaeHUM CO CKaHUPOBaHWEM YacTOoThl UMW NPU BO3BYXaeHUn Ha oukcupoBaH-
HbIX YacTOTax Ans AOCTMKEHUs TpeByeMoro paspeLleHus No YactToTe YNpasnsaioT COOTBETCTBEHHO CKOPOCThbIO
M3MEHEHUs YacTOTbl BO30Y)KAEHUSA MU ANUTENbHOCTLIO BO36YXXaAeHUS Ha (PMKCMpOBaHHOM YacToTe U Warom
npupalleHnus YacToTbl Bo3byxaeHus. YnpaBneHue AomkHO obecneunTb BLICOKOE paspellieHne No YacTtoTe B
OKPECTHOCTSIX Pe30HaHCOB (MMKOB YaCTOTHOM XapaKTePUCTUKN) U aHTUPE3OHAHCOB (BNaAuH YacTOTHON Xapak-
TepucTukmn). OcobeHHO 3TO BaXkHO Npy HeobxoAMMOCTU nocneaytowero onpeaeneHusl MoaanbHbIX XapakTe-
PUCTUK KOHCTPYKLMNA.

9.2.2 NapMoHuyYeckoe Bo36yxaeHue Ha (hpUKCUPOBaHHbIX YacToTax

Mpu OUCKPETHOM U3MEHEHUM YacTOThl rapMOHUYECKOro BO3BYXXAEHUA pasHUL@ MeXay pe3oHaHCHOW
YacTOTOW KOHCTPYKLIM 1 GrivikaidLLer K Held YacToTol Bo3ByxaeHUA (MakcumanbHas norpewwHocTs onpeaene-
HUS YacTOTbl pe3oHaHca) CoCTaBUT He Bonee NONOBWHEI Wara NpupaLleHna YacToTel. HecosnageHue vactot
BO36Y>XAEeHUS 1 pe3oHaHca MOXeT MPUBECTU K 3aHUKEHUIO MUKOBOTO 3HAYEHUA XapaKTePUCTUKN U 3aBbILLEHUIO,
B CBOIO ouepefb, koadhduumeHTa mogansHoro aemnduposaHua. MakcumanbHble NorpeLwHocT n3MepeHns
OTKIMKa KOHCTPYKLUMA Ha pe3oHaHce, 0bycnoBneHHble KOHEYHbIM paspelleHnem no YacTtoTe, NpusedeHbl
B Tabnuue 1.

LWar npupalieHus yactoTbl B gnanasoHe +10 % 3HaveHUs pesoHaHCHOW 4acToThl cnegyeT BeibupaTh
TakuMm 06pasom, UTOObI MOrPeLLHOCTY U3MEPEHMS MUKOBOIO 3HAYEHWUSA XapakTepucTukn (Moayns) u kosdduum-
eHTa MoJarnbHOro AeMndupoBaHus Haxoaunues B npeaenax 5 %. PacyeT MakcMmanbHoO 40oNyCTUMOro Npupa-
LeHUs1 YacToTbl B 3aBUCUMOCTM OT YacTOThbl pe3oHaHca U koadduumeHTa MoganbHoOro aemndguposaHus
npueeeH B NpunoxxeHun B. TaM xe faH pacyeT MUHUMaNbHOrO BpeMeHU BO36yXaeHUA Ha kaxaoln pukcupo-
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BaHHOW YacToTe (BpeMs BblAepkkn). [nsa 4acToT Bo3ByXAeHUs, HaxoasWMXea 3a npedenaMy avanasoHa
+10 % pesoHaHCHOW WX aHTUPE3OHAHCHOW YacToTbl, AOMYCTUMO WUCMOMb30BaTh GONblIME MpupalleHust
YacTOThl N MeHbLUEee BpeMsi BblASPXKKU.

Ta6nuuya 1 — MakcumanbHasi OTHOCUTENbHASA NOrPELLUHOCTE U3MEPEeHUst OTKNKA Ha pe3oHaHce Npy MCMONb30BaHUK
BO36Y)XOeHNs Ha PUKCUPOBAaHHbLIX YacToTax

OTHOLLEHMWE Wwara npupaLLeHns 4acToThl MakcumanbHas oTHoCUTENbHASA NOTPELLHOCTb
BO36Y)KOEHWS K NONOBUHE LUMPUHbI
pesoHaHCHOW KpuBoI Ha yposHe 0,7 % b
>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
MpumeyaHne — I'Iorpel.uthTb paccunTaHa no chopmynam ua [11] ¢ npuMeHeHnem HeKOTOPbLIX NONPaBoK ANs
NOBbILUEHNA TOYHOCTU BbIYNCIIEHUN.

9.2.3 MapmoHu4veckoe Bo3byxaeHne ¢ MeaneHHbIM CKARHUPOBaHUEM YacTOThl

Mpw gaHHoOM Buade Bo3BYXAeHUSA YacToTa BO3BY)KAESHUA USMEHAETCH CO BPEeMEeHeM Mo NIMHENHOMY Unn
norapudmmyeckomy 3akoHy. Bo Bcex cnyyasix ckopocTb pa3BepTKU AofKHaA BbIOUpaTbCc Takum obpasom,
yTo6bl B AManasoHe £10 % pe3oHaHCHOW YacToTbl MOrPeLHOCTb N3MepPeHnst oTkMka (MOAYNA YacTOTHON
XapakTepucTUKU) He npesbiwana 5 %.

Mp1 NHeAHOM CKaHWMPOBaHUM MaKCUMasibHYI0 CKOPOCTb U3MeHeHna vYacToThl (dffdf), ..., FU/MUH, onpeae-
nsifoT no hopmyne

(dfidt),.., = 54(F Q2. 2)

Mpu norapumMU4ecKomM CKaHUPOBaHNUN MaKCUMaribHYl0 CKOPOCTb U3MeHeHust yactoTei(dfdt), ., oKTa-
Ba/MWUH, onpeaensAoT no coopmMyne

(dfidt), = 77,6 f]Q2. (3)

B dbopmynax (2) n (3) ucnonb3oBaHbl criegytowme obosHaveHUA:

f,— OLEHOYHOEe 3HayeHWe pe3OHaHCHOM 4YacToTbl (COBCTBEHHOW 4YacToThl N-W Moawl BuGpauun
KOHCTPYyKLNN);

Q — oueHOo4YHoe 3HaYeHe AO0BPOTHOCTU AaHHOW MOAbI.

MpumeyaHune—dopmynsl (2) u (3) B3saTbl U3 [11]. Ux npumeHenne obecneumBaer cobniogeHne ycrnoBun
KBa3nyCTaHOBMBLLENOCA OTKNNKA KOHCTPYKLMN.

9.3 [INUTeNnLHOCTb MHOrO4YacTOTHOIo BO36YyXAaeHUs

AnutenbHocTn Bo36YXAeHMA U M3MepeHus OTKINKa AOSDKHbI 6bITb AoCTaTOYHBIMU, YTOObLI UMETb BO3-
MOXHOCTb MPOU3BECTN ycpeaHeHUe No Habopy CNeKTpoB, kak ykasaHo B 8.1.3.

Yucno ycpeaHsaeMbIX CNEeKTPOB 3aBUCUT OT OTHOLLIEHWUSI CUTHAaMN/LWYM U3MEepPUTESIbHON CUCTEMBI U AOITKHO
obecneynTb OTHOCUTESBbHYIO MOrPELLHOCTb U3MepeHuil He Gonee 5 %. AnAa onpepeneHns HeobxoanMoro
yncna ycpeaHsieMbIX CNeKTpoB UCMOoNb3yeTesl (PYHKLMUS KOFrePEeHTHOCTU MeXAy curHanaMmu Bo3byxaeHus u
oTknuka (cM. pasgenA.1).

Bpemsa Bo3byxxaeHusa (B cekyHaax), Heobxoaumoe Ansi NonyvYeHus Kaxaoro cnektpa, obpaTtHo nponop-
UMOoHanNbLHO paspelleHuto No YactoTe (B replax) B AUCKpPeTHOM npeobpasoBaHum dypbe (cM. npumevaHue 1
K 8.4.3).
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9.4 AluHaMu4ecKui AnanasoH

9.4.1 O6wWwmne NONoXeHuUn

[ns KOHCTPYKUMIA € MarnbiM gemndurpoBaHmeM pa3bpoc 3HaUEHUIN MeXaHNYeCKON NOABUXKHOCTU BO BCEM
JAvanasoHe 4acToT UCMbITaHUA uamMepeHuin MoxeT npeBbiwaTb 100 a6 (10%:1). B To e Bpems AN kaxaoro
KaHana nepeaaqy AaHHbIX MOMUMO BEpXHEW rpaHuLbl pabodero HanpsiXXeHus!, 3a KOTOPOW HacTynaeT orpaHu-
yeHue (HacblLWeHWe) curHarna, CylecTByeT Takke HKHSIS rpaHuLa, obycrnoBneHHas Harnmumem nomex B cucTe-
Me usmMepeHus, a Tarke (4N LMdpPOoBLIX CUCTEM) MOTPELUHOCTSAMWU aHasnoro-undposoro npeobpasosaHus
(Tak Ha3bIBaeMbIi LLYMOBOW Mopor). YnpasneHue Bo3byxaeHneM AOIMKHO BbiTb TakuM, YTO6bI CUrHasbI CUMbI U
BUOpaUMn He BLIXOAWNN 3a yKasaHHble rpaHuLbl AN KaHanoB u3MepeHusa. PekoMeHaauum no ynpasneHuio
ypoBHeM B036yxaeHus Ans obecneveHusi Tpebyemoil TOUHOCTU U3MEPEHUII NPU UCNONb30BaHUN BO3GYXae-
HWIA pa3HbIX BUAOB NpuBeaeHbl B 9.4.219.4.3.

9.4.2 NapMoHU4eckoe Bo30yxaeHue

Mpu nocTosiHHOM aMNNTYAle BbIHY>XXAAIOLWEN CUMbl MakCMMarbHO AOCTUXUMBIN AUHAMUYECKUIA guana-
30H U3MepeHUs MOABWKHOCTU onpefensieTcs AMHAMUYECKUM AUana3oHOM kaHana WU3MepeHUs OTKIMKa
(Ansa cywecTByIOLWNX M3MepUTESNbHBIX CUCTEM AaHHOe 3HavyeHne 6nusko kK 50 ab nnu 300:1). AinA Toro 4To6bbI
pacwmpuTb ANanasoH U3MepPeHUin, HeobXoAMMO YMEHbLUUTL aMnnnTyay Bo36y)XaeHUA B OKPeCTHOCTAX pe3o-
HaHCHOW YacToThbl (NMMKOBOrO 3HAYEHUS OTKNKA) U YBENMUYUTb B OKPECTHOCTAX aHTUPE30OHAHCHOW YacToThl
(BNagunHbI KPUBOW XapakTepuUCTUKU OTKIMKa). Ha pucyHkax 5a), 5¢) u 5e) nokasaHbl orpaHu4eHua guHammyec-
KOro AuanasoHa U3MepeHUn N UCKaKeHUs1 YaCTOTHOW XapaKTepUCTUKWU, BO3HUKaloWMe npy Bo3byxaeHuM ¢
MOCTOSIHHON aMNNUTYAON: YMeHbLUEHWEe MUKOBbLIX 3HaYeHWU BCeACTBUE OrPaHUYeHUsa CUrHana u nogabLem
BNaguH BCneacTeue Hanuuuns wyma. PucyHku 5b), 5d) n 5f) unnoctpupytoT npasunbHoe ynpasneHue amniu-
TYAOW BbIHYXJAKOLWEen CUIlbl B COOTBETCTBUU C AMANa3oHOM U3SMEHEHUA U3MepseMOon YaCcTOTHOW Xapakre-
PUCTUKM.

9.4.3 MHoro4acToTHOe BO36yXXaeHue

MpuHLMN ynpasneHns Bo3byxaeHnemM ogHOro U3 BUAOB, ONUCaHHBIX B 6.2.4 1 6.2.6, TOT e, YTo yKasaH
B 9.4.2 nnpounntocTpmpoBaH pucyHkamu 5b), 5 d) n 5 ). Kak MuHumMym, cnegyet nsberaTb Hanmuns YacTOTHbIX
COCTaBNsAoWMX 3a Npeagenamun auanasoHa 4acTtoT ucnelitaHuin. Ecnu usmMepeHuns B Lensx NoBbILLIEHUS paspe-
LLIEHWSA Mo YacToTe NPOBOAAT B OrpaHUYEHHOM AnanasoHe YacToT (PeXnUM «ITynbl» ), TO BO3OY)xaeHWe A0HKHO
6bITb OrpaHUYEHO 3TUM AManasoHOM C MOMOLLBIO COOTBETCTBYIOLUX (DUMLTPOB HUKHUX U BEPXHUX 4acToT
(cm. 8.4.3).

10 KoHTponb npaBUNbLHOCTU BbINOMHEHUS U3MEepPEeHUNA

B pasgene A.1 onucaHbl cnocobbl onpeaeneHnus MUHUManbHO HeobxoauMoro Yncna ycpeaHsembix
crnekTpoB Ans o6ecneyeHns Tpebyemoit TOHHOCTU USMEPEHUIA NPU UCTIONL30BaHUK BO36Y)XAEeHUS cnyYainHoro
BuAa. JononHuTenbHble NCNbITaHus, pacnpocTpaHsAWMecs Ha Bce BUAbl BO3GYXAeHUs, onnucaHbl B pasae-
nax A.2—A.4. 3T ncrbiTaHWA NO3BONSIOT MONYYUTb MONE3HYI0 UHGOPMaUMIoO O AnanasoHe JIMHEeNHOCTH,
BbINOSIHEHWM MPUHLMMA B3AUMHOCTM U OCTOBEPHOCTU PE3YbTaTOB U3MEPEHUIA.

Ecnu pesynbTtaThl U3MepeHunin oTobpaxatoTcea rpadonoctTpouTeneM Ha ByMaxkHOW NeHTe, Kak yCTaHOB-
nerHo NCO 7626-1, To cnepyeT NpoBepuTb MPaBUMbHOCTb YCTAHOBKA BYMaXKHOW NEHTLI No MeToauke Ans
AaHHoro rpadonocTpouTens.
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5% |

¢) Bo3byxaeHne ¢ NOCTOAHHON amnnUTyAoM

7

e) BoabyxxaeHue ¢ NoCTOAHHOW aMMITMTYA0N

2—

[ [P . N —— S

d) Bo3byxaeHune ¢ nepeMeHHOW aMnnnTyaoin

A

A

f) Bo3byxaeHune ¢ nepeMeHHON aMnUTyaon

RN |

1 — 4acToTa; 2 — MakcUManbHbIN YPOBEHL BO3BYXAEHUSA; 3 — LUYMOBOW NOPOr; 4 — AOCTUXKUMBIA AUHAMUYECKUIA AMaNa3oH;
5 — UCTUHHOE 3HaYeHWe amNAnUTyAbl (CNEKTPanbHOW NNOTHOCTU MOLLHOCTU) CUMbl; 6 — UCTUHHOE 3HaYeHue amnnuTyabl
(cnekTpanbHOW NNOTHOCTU MOLLHOCTM) YCKOPEHUS; 7 — pe3ynbTaT U3MEepPEHUI YacTOTHOW XapaKTepucTuku

PucyHok 5 — MNprmep NoBbIWEHNA AMHAMUYECKOro Ananas3oHa 3a CHeT UCMOoNMb30BaHUs
BO36YXAEHWNsi NepeMeHHOro ypoBHS

11 OnpeaeneHve MoaarnbHbIX XapaKTepUCTUK

YacTo naMmepeHuna MeXaHN4eCKOn NOABMXKHOCTHU NPOBOAAT C LeNblo onpeaesintb MmoaalnbHble XapaKre-
PUCTUKN I/ICI'IbITyeMOIZ KOHCTPYKUWWK. HeTanbHoe paccMoTpeHne JaHHOro BONpoca BbIXOAUT 3a paMK HACcToA-
uiero ctaHgapTta. HeKOTOpre obumne npuHUUNbI onpeaeneHna mMmoganbHbIX XapakKTepUCTUK U3NOXEeHbl B

npunoxexun C.
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MpunoxeHne A
(o6sa3aTtenbHoe)

MNpoBepka NpaBUNbLHOCTU BbINOMHEHUA U3MePEeHUN

A1 KorepeHTHOCTb

Mpu BO3OEWCTBMN Ha KOHCTPYKLMIO HErapMOHM4eCcknM Bo3byxaeHnem (cm. 6.2.4 n 6.2.5) cnegyeT paccunTbliBaTh
yHKLMIO KOrepeHTHOCTH  y2(f) Mexay curHanamy Bo3BYxaeH!s U OTKIMKA ANs KOHTPOIS BO3MOXHbIX MOTPellHoCTel
N3MepeHUin YacTOTHOW xapakTepucTuky. Mpu pacyeTte OyHKUMK KOrepeHTHOCTU HeoBX0aMMO NPON3BOANTL YCpeOHEHUE,
Kak MUHUMYM, MO ABYM BblBopkam.

DYHKLMIO KOrePEHTHOCTU PACCHNTLIBAIOT NO hopmMyne

2(p _16,(OF (A1)
G, (F)G,(f)

rae ny(f) — B3aVMHbIV CMEeKTP MOLHOCTU ANS BbIHY>KAAIOLWEN CUIbl (BXOAHOW CUTHaM) U OTKIMKA KOHCTPYKLUMK (BbIXOA-
HOM curHan);
G, (h, G (f) — CMeKTPbl MOLWHOCTU BXOQHOTO U BbIXO4HOIO CUTHANOB COOTBETCTBEHHO.
3HaquV|e OYHKLUMN KOrepeHTHOCTK, KaK CriegyeT n3 onpeaenenns, Haxoautes B npegenax 0 <y (f) <1. Ee Tununu-

HbIN rpaduk NoKasaH Ha pucyHke A.1.

,YZ

1,0
/\\/ Y I
\s '7‘
0,5
030 100 1000 10000

Yacrora, 'y

PucyHok A.1 — TunnuHbi rpadmk pyHKUMU KOTEPEHTHOCTH

Ecnv 3HaueHus1 PYHKLMM KOrepeHTHOCTY 3HAYUTENBHO OTNUYAIOTCA OT €ANHULBI, TO 3TO MOXET YKa3blBaTb HA OOHY
u3 cneaylowmx npobnem:

a) BnaavHbl PYHKLMU KOrepEeHTHOCTU Ha YacToTax Pe3oHaHca M aHTUPEe30HaHCa MOryT GbiTb 06yCnoBneHbI:

- HenpaBwuIbHbIM BbIGOPOM pa3peLLeHUsINo YacToTe (T. €. LULMPUHA NOMOCHI NPU aHANU3e CINLWKOM BENKWKA; cM. [12]),
4YTO NPUBOAUT K CMELLIEHHOMY pe3yrbTaTy uamepeHun oTknuka (cMm. 8.4.3),

- HenpaBwlbHbIM BLIGOPOM B aHann3aTope OKOHHOMN PyHKLMK BO BPpeMeHHoW obnacTu (¢cm. 8.4.3),

- HErNVHENHOCTbIO UCTILITYEMOI KOHCTPYKUMK (CM. A.2) Mnu orpaHnYeHnem CUrHanoe yeunurensmm (cm. 8.3),

- OAHOBPEMEHHbIM BO3ENCTBMEM Ha KOHCTPYKLIMIO HECKOIBKMX BbIHYXXAAIOLWNX CUN,

- WyMamMu U3MepuTernbHOM Lenu (HenpaBuibHbIN BbIGOp YPOBHA BXOAHOTO BO3AEWCTBUA) UMK NOTPELIHOCTAMN
aHanoro-undpoBoro npeobpasoBaHus;

b) BnaguHbl hyHKUUM KOrEpEHTHOCTU HAa PE30HAHCHBIX YACTOTaxX MOTYT TaKKe YKa3blBaTb HA TO, YTO HA STUX YaCcTo-
Tax NpouCXoauT NajieHNe BbiHYXXAAIOLWWENW CUTTbl, BbI3BAHHOE OCOGEHHOCTBIO KOHCTPYKUMKM camoro Bubpoeosbygutens.
Ecnu BxogHOW cUrHan He npeBbIWaeT WYMOBOW FPaHuLbl, TO 3Ha4YeHUE YaCTOTHON XapakTepUCTUKK, BBIMUCIIEHHOE B COOT-
BeTcTBMM € 8.1.3, okaxxeTcs 3aHMKeHHbIM. BO3MOXHbIE CNOcobbI pelueHns Takon Npodnembl paccMoTpeHsl B [13];

C) HM3Kas KOFePEHTHOCTH B LUMPOKOM uana3oHe 4YacToT yKa3blBaeT Ha manoe oTHoweHune curHan/wym. OHa vacto
Bbl3BaHa HeaEeKBATHOCTbIO BO36YXXAEHNSI AMHAMWYECKOMY Mana3oHy U MOXET ObiTh ynyqlWweHa nyTemM COOTBETCTBYIO-
wero hopmmupoBaHus cnektpa Bo3byxaenusi (cm. 9.4). Mpwn ucnons3osaHnmn Bo3byxaeHns, onucaHHoro B 6.2.5, noBbIcUTbL
OTHOLLUEHWE CUTHAN/LWYM MOXXHO TaKKe 3a CUET CUHXPOHHOTO HAKOMMEHUA CUTHaNa BO BpeMeHHON obnacTu (cm. [4]);

d) HUM3Kasi KOrepeHTHOCTb HA HEKOTOPOM Y4YacTKe YaCTOTHOIO AMana3oHa N3MepPEeHNn MOXeT Takke H6biTh BbI3BaHA
onpeaerneHHOro Buga HenmMHeNHOCTLIO KOHCTPYKLUK.
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Hun3koe oTHoweHne curHan/wym NpuBoAUT K CNYyYanHbIM NOFPEWHOCTAM B BbIUUCITEHUSIX YaCTOTHOW XapaKTepuc-
TUKKU. [laHHYI0 NOrPeLHOCTb MOXHO YMEHbLWNTL NyTeM ycpeaHeHUsl B 4YacTOTHOIM obnactu. Ha pucyHke A.2 nokasaHa
3aBMCUMOCTb OTHOCUTENBHON CIyYaiHOW NOrPELLHOCTY ONpeaeneHnsa MOAYNs YaCTOTHOW XapaKTepUCTUKUN B 3aBUCMMOC-
TV OT YMCNa YCPeAHEHHbIX CNEKTPOB NPU AaHHOM 3HaYeHUW PYHKLUMM KOrepeHTHOCTU. M3 Hero BUGHO, |TO, Hanpumep, Npu
3HavYeHun yHKumm korepeHTHoctn 0,8 ana Toro, 4To6bl OTHOCUTENBHAA NOTPELWHOCTL He npeBbicuna 5 %, cneayet
NPOBECTU ycpeHeHWe Nno 75 cnekrpam.

Mpumevanwune 1 —Kpusbie Ha pucyHke A.2 NOCTPOEHbI NO pe3ynbTatam aHanmaa, BbINONHEHHOTO B [14].

Mpumedanwue 2— [Ina pacqera PyHKUUM KOrEPEHTHOCTU HEOBXOAMMO UMETH AN YCPEeAHEHUS HE MEHee ABYX
BbIOOPOK cUrHanoB Bo30yxaeHusi n oTknuka. Mpy HanuuMM ToNbKO NO OAHOW BHIGOPKM pacHeT hyHKUMN KOrEPEHTHOCTH
Bcerga byaeT naBartb eaMHULLY.

Mpumevanune 3— Boicokoe 3Ha4eHne PyHKLMM KOTEPEHTHOCTU HE BCErAa CBUAETENbCTBYET O JOCTOBEPHOC-
TV pe3ynsratoB usmeperHnin. OHo moxeT 6b1Tb 06ycnoBNeHo, HaNpUMep, B3aUMHBIM BAUSIHUEM KaHAaNoB N3MePEHUs CUnbl
v BuGpaumn.

&
0.20
0,10
0,05 -
| ¥* = 0,40 ,,
2
= 0,60
0,02 - .
¥2=0,80
¥ =0,90
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20 100 500 1000 2000 5000 10000
n

€ — OTHOCUTENbHASA NOrPELLHOCTb U3MEPEHNI MOAYNA YACTOTHON XapPaKTEPUCTUKK; 1 — HYUCIIO YCPEOHSEMbIX CTIEKTPOB

PucyHok A.2 — 3aBMCUMOCTE OTHOCMTENBHOWM NOrPELHOCTN PacHeTa HacTOTHOW XapaKTepUCTUKU
OT YMcrna ycpegHaeMbIX CNEKTPOR

A.2 JlnHenHOCTb

A.21 Obwme nonoxeHus

Hanuuve GonToBbIX COEAUHEHWI, 3a30pPOB MEeXAy OMOPON W KOHCTPYKUMEN M npoyne ocOOBEHHOCTU pearbHbIX
KOHCTPYKUMIA MOTYT BbI3BaTh HENTMHENHOCTb OTKNUKA. [insi NpOBEPKM BO3MOXXHOW HENMHENHOCTU HeobXxoaumMo NpoBoanTL
COOTBETCTBYIOLLME UCTIbITAHWS B KAXKO0W CEPUN N3MepeHnin cornacHo A.2.2.

A.2.2 MeTton npoBepkmu

MpoBepka NMMHEWHOCTM COCTOMT B cregytowemM. CHauyana npoeoasT 06blMHOE 3MepeHne YaCTOTHOW XapaKTepuc-
TUKM C NoMoLbio BbibGpaHHoro Buga Bo3byxaeHus. Nocne 3T0ro namMepeHunsi NOBTOPAIOT, 3HAUUTENBHO YBENMYMBANA U
yMeHbllasi ypoBeHb BO30yxaeHusA. Ecnu pesynbraTel MamMepeHnii YaCTOTHON XapakKTepUCTUKM B 3KCNepUMeHTax He
COBMagatoT, Heo6X0ANMO NPOBECTU aHaNW3 Ans BbIABIEHUS NPUHMH HECOBNAaAeHNS.

A.3 TMpVHUKMN B3aUMHOCTH

MpuHUMN B3aVMHOCTU B OTHOLUEHUW JIMHEMHBIX YNPYrMX KOHCTPYKLUUIA O3Ha4aeT PaBeHCTBO COOTBETCTBYHOLLMX
UYNEHOB MaTtpuubl noaBuxHocTel. [ycTe npoBedeHo namepeHne Y,-j(f) KOMMNIEKCHOrO OTHOLLEHWUsI CKOPOCTU B TOYKe
KOHCTPYKUMU i K BbIHY>XAAKoLel cune B Touke j Ha vactoTte f. CornacHo NpuHUMMNY B3aUMHOCTU OOMKHO BbINOMHSTHCH
paBeHCTBO Y,-j(f) = Yj,(f), roe pesynbTat HOBOrO M3MepeHus Yj,-(f) npegcraensieT cobov OTHOLEHWE CKOPOCTU B TOUKE j,
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M3MepeHHON B HaNpaBneHuy npeablayliero Bo3byKaeHus, K cune B TOYKe / B HanpaBneHnn npeabiayLlero n3amepeHns
BMBpauun. Ecnv B Xo4e NpoBepKM NOATBEPKAAETCHA BbINOMHEHUE MPUHLMNE B3aWMHOCTU, TO STO CNYXUT NPU3HAKOM
npasubHOro BbIBopa uchsliTatenbHoro 06o0pyaoBaHns 1 MeToAa UCnblTaHWUN.

CnegyeT umeTb B BUAY, YTO, XOTH NPUHLMMN B3aVMHOCTW BbINOMHAETCH ANst 60NbLUMHCTBA KOHCTPYKLUMNIA, HEKOTOpbIE
3NeMeHTbI, HanpuMep rMapoauHaMmUeckue NOALWNMHUKK, MOTYT €My He NO4YMHATLEA. ECnn Takne anemenTh cogepaTces
BHYTPM VCMNbITYEMOWN KOHCTPYKLMKU Ha NYTU pacnpoCcTpaHeHUs CUMOBOro BO3AENCTBUS K TOYKE OTKITVKA, TO Y,.j(f) He GygeT
paBHoO Yj,-(f).

A.4 ConocTtaBneHune namepeHMn BXOOHOW M NepexXonHON NOABNXHOCTEN

Ons noGoli BXOAHOW YaCTOTHOW XapakTepuUCTUKM 00s3aTenbHO Hanmuie aHTUPE30OHaHCa MeXAy KaxAon napow
pPe30HaHCOB, YTO He Bcerga HabnwogaeTtces Ans nepexoaHbIX XapakTepucTuk. Ecnv npm namepeHusax BXogHON YacTOTHOM
XapakTepUCTUKN KakoM-Nnnbo aHTMpe3oHaHC Mexady CMEXHbIMW pe3oHaHcamMy OTCYTCTBYET, TO 3TO SIBNSIETCS NPU3HAaKOM
HeCoBepLUEHCTBa UCNblTaTeNbHON YyCTaHOBKU (Hanpumep, HeBGonbLworo cMelLeHns nonoxeHusi npeobpasosartens Bubpa-
LMK OTHOCMTENbHO NpeocbpasoBaTtens Cunbl), KOTOPOe CleayeT YCTPaHUTb.

Opyroii B4 NpoBepky NPaBUIIbHOCTU U3MEPEHWIn BXOOHON MOABUXHOCTM OCHOBaH Ha TOM, 4TO pas3oBbl yron
YaCTOTHOW XapakTepuCTUKM BCEraa gormKkeH HaxoamTbesa B avanasoHe ot muHyc 90° go nntoc 90°. B otnuume ot atoro
tha3oBble Yribl NepexodHbIX NOABUXHOCTEN MOryT nonagaTh B No6ON U3 YeTbipex KBagpaHToB.
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MpwvnoxeHne B
(obsazaTenbHoOe)

TpeboBaHuA K Wary npupalleH1s 4acToTbl U ANUTENBHOCTU BO30YXAeHUA

B.1 LWarnpupalweHma 4acToTbl

Ins TouyHOro onpeaeneHust OTKIMKAa KOHCTPYKLMM Ha Nio6oN 13 pe30HAHCHbIX 4acToT Heo6XxoaANMOo NPoBOANTL U3MeE-
pPeHns OTKITMKA Ha HECKOITBbKMX HYacTOTax B OKPECTHOCTU PE3OHAHCHON YacToThl. [orpewHocTs, cBAa3aHHas ¢ BO36yxaeHu-
€M Ha KOHEYHOM YUCNEe PaBHOMEPHO pacnpeferieHHbIX YacToT, 6yaeT NpuHUMAaTh 3HAYEHWA OT HYNs A0 YKa3aHHbIX B
Tabnuue 1 (cm. 9.2.2), B 32aBUCMMOCTM OT TOrO, COBMNAAAET NN pe30HaHCHasn YacToTa C OAHOW U3 UCNbITaTENbHbIX 4acToT
(HyneBasi morpewWwHOCTb) UNM ByaeT HaxogUTLCS MocepeanHe Mexay ABYMS COCegHUMMW 4acTtoTamu Bo3byxaeHus
(MakcuMarnbHas NorpeLwHoCTb).

YUTo6bl MCnonb3oBaTh Tabnuuy 1 gns onpegeneHnst MakCMManbHO AONYCTUMONO wWara NpUpaweHns 4actoThl B
OKPECTHOCTSAX PE3OHAHCHON YacTOThl f,, HEOOXOAMMO 3HATL 3HAYEHWE WUPWMHBLI PE3OHAHCHOW KpUBOW B Ha yposHe
MONOBMHHON MOLHOCTK. Benuunna B cenzaHa ¢ pe30HaHCHON 4acToTon f,n f06POTHOCTLIO pe3oHaHca Q COOTHOWEHWEM

B=f/Q. (B8.1)

Ecnv norpewHocTb He AomKHA NpeBbilaTh 5 % Mogyna YacTOTHOW XapakTePUCTUKM HA YacTOTe PE30HAHCa, TO MakK-
cYMarnbHbIN Wwar npupalleHus YacToTbl B npegenax +£10 % pe3oHaHCHOMW 4acToTbl 4onxeH ObiTb MeHee 0,328.

MpwumedaHne— Xora tabnuua 1 coctaBneHa ans cnydvas rapMmoHU4eckoro Bo3byxaeHus Ha OUKCUPOBaHHBIX
4YacToTax, ee MOXHO MCMOMb30BaTh TaKKe U NPU MHOTOYACTOTHOM BO30YXAeHUW AN onpeAeneHnsi CNekTpansHoro paspe-
LLUeHWs, KoTopoe donmkeH obecneunBartb Pypbe-aHanum3arop.

B.2 OnutenbHOCTb BO3byxaeHnA

Mocne Kaxxaoro ANCKPEeTHOrO M3MEHEHUS YacTOThbl BO3BYXAEHUA peakums KOHCTPYKUMK NpeacTasnsieT cobon Hano-
XeHve NnepexoaHoro npouecca Ha CTauMoHapHbIN OTKNMK. AMNNUTYAA NepexoaHoro npouecca x (1) byaert 3atyxatb no
3aKOHY

Ix(z)] = X;e7™", (B.2)
rae X; — HaqanbHas amnnuTyaa;
B — nonoBmHa LWMPUHbI pe30HAHCHOW KPpUBOW Ha ypoBHe 0,7 (NONoBUHbLI MOLLHOCTH), u;
T— Bpems, C.

OB6bI4HO MOXHO MPUHATE HAYANBHOE 3HAYeHNe aMNNUTYAbI NEPEXOAHOTOo Npouecca X; coctaenawwmm mexee 10 %
amnimMTyAbl yCTaHOBUBLLEroCs OTKNMKA. Mpn Takom AonyLeH BPeMs T, 5, C, HEOBX0ANMOE ANS 3aTyXaHNA NepexoaHOro
npouecca Ao ypoBHs MeHee 5 % amninTyabl X B yCTAHOBMBLLEMCH COCTOSAHUM, ONPEAENAIoT N3 ypaBHeHus

e—nB‘ro‘of, = X(TO,05) — O’OSXS = 0‘5‘ (8‘3)
X; 01X,
pelueHve KoToporo gaeT
_In05 _ 0,221 (B.4)
To05=—FH = .
' -nB B

Takum 06pasom, uamepeHne Ha Kaxaok nocneayowen HUKCUPOBAHHON HacToTe JOMKHO HAaYaTbCA He paHblue
(0,221/B), ¢, nocre 3aeeplieHUs u3MepPeHUs OTKNMKA Ha Npeabiay e hUKCUpoBaHHOW YacToTe. [INuTenbHOCTL Npunoxe-
HWs1 BO3BY)XAEHWS Ha KaX/A0I hHMKCUPOBAHHOW HACTOTE AOMKHA COCTABNATL CYyMMY Tj o5 U BPEMEHN, HEO6X0ANMOTo ANs
M3MEPEHUS CUTHAMNOB CUMNbI U OTKNWUKA KOHCTPYKLUN.
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Mpunoxenne C
(cnpaBouHoe)

OnpeneneHue MoAanbHLIX XapaKTe pUCTUK

C.1 TpeboBaHusA K onpeaeneHno MoAanbHbIX XapakTepPUCTUK

Ins HagexHoro NpyMeHeHust No6oro N3 MeToAoB ONnpeaeneHns MoAAarbHbIX XapaKTePUCTUK (NapaMeTPoB), TakUx
Kak, Hanpumep, cobCTBEHHas YacToTa Unv MogarnbsHoe gemndupoBanHue, No pesyrnbTatam M3MepeHni HacTOTHON Xapak-
TEPUCTWKU, NOCNEeAHNe AOMKHbl BbiTb MPOBEAEHbl B COOTBETCTBYIOWEM AMHAMWYECKOM AManasoHe U Npu AOCTaTO4YHO
XOpoLweM paspelleHun Kak Mo amnnutyae, Tak u no dase curHana B obnactu kaxaoro pe3oHaHca. BnusHuwe own6ok,
CBSI3aHHBIX C HETOYHbIM ONpeaerneHneM amnnuTyabl U hasbl B OKPECTHOCTU Pe30HaHCca, MOXET OblTb YMEHbLLEHO COOT-
BETCTBYOLLMMU NPOLLEAYypaMU CIIaXUBaHWS, HanpryMep MeTOAOM NOATOHKM OKPYXXHOCTH (cM. [15]).

C.2 MeToabl onpeaeneHuns popmbl Moabl

Onpegenenne hopMbl MOAbI NO pe3yribTataM M3MEPEHUN MEXaHUYECKOW NOABUXHOCTU MOXET 6biTb BbINOMHEHO
O4HUM U3 crnocoboB., ykasaHHbix B C.2.1—C.2.3.

C.2.1 Tpu BO3bOYXaESHMU, NpUNaraemMom B O4HON TOYKE KOHCTPYKLMU, ONpeaensiioT 3Ha4YeHns1 NepexogHbIX NoABUX-
HOCTEN A5 BCEX 3a4aHHbIX TOYEK W HAaNpaBreHui oTkNuka. lNony4veHHsle pesynbtaTtbl U3MepeHun amnnntyasl u hasbl Ans
KaX oM 4acToThl pe30HaHca onpeaensioT PopMy COOTBETCTBYIOWEN MOADI.

MpwuMeyaHne— CornacHo NPUHLUMIY B3aUMHOCTU TOT Xe pe3ynbrar AoMKeH ObiTb Nony4YeH Npu n3MepeHun B
OJHOV TOYKEe W HanpaeneHUW OTKIUKA, NMOMYy4YEHHOro B pesynsrate O4HOBPEMEHHOIO BO3BYXXAEHNA KOHCTPYKUMKU BO BCEX
OCTanbHbIX 3a4aHHbIX TOYKax (CM. A.3 B OTHOWEHWW YCITOBUIA HEBBINOMHEHNS MPUHLIMING B3aUMHOCTH).

C.2.2 Brauvane Ha OCHOBE OHOIO U3MEPEeHVs NOABMKHOCTU ONPEAEnsioT PE30HAHCHBbIE YacTOTbl KOHCTPYKUUMN.
3aTem nocnegoBaTtenibHO BO3OYXOAIOT KOHCTPYKLUMIO HA Ka)XQoW pe3oHaHCHOW dactote. B pexume BO3GyxaeHHOro
pesoHaHca OgHUM JaT4yMKOM BUMGpaLmu nocneaoBaTesibHO NPOBOASAT U3MEPEHUS OTKNINKA AN BCeX 3a4aHHbIX TOYEK U
HanpaeneHnm.

MpumedyaHune— [OauHbin MeTog 06ragaet TeM HE4OCTATKOM, YTO JAONYCKAET NPONYCK OAHOM UMM HECKONMbKNX
Mog npu cry4aiHoM COBNageHU yana mModbl C TOUKON BO3GYKAEHUSI NN C TOHKOW OTKITMKA.

C.2.3 Mertogsbl, onucaHHble B C.2.1 1 C.2.2, ponyckaioT pa3nuyHbie mogaudukauum, Hanpumep, 3a cHeT MCnosb3o-
BaHWs pasHblx NpeobpasoBaTeneli B pas3Hbix TOYKaX U3MepeHUs OTKIMKa U MHOFOKaHanbHOro aHanu3aTopa CUrHanoe uim
aHarnorM4yHoro CUrHanbeHoOro npoleccopa.

C.3 Mopgbl yrnoBoi BuGpaumnn

MeToabl nony4eHna OTKNUKOB B BUAE YIMOBOW BUOpaLuum ¢ NCNoNb3oBaHWEM NOCTynaTenbHOro Bo3byxaeHns n
pes3ynbTaTtoB M3AMEPEHUI NOCTYNATENBHOIO ABMXKEHUS KOHCTPYKLMKM PacCMOTpPeHbI B [16].
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Npwnoxenvne AA
(cnpaBouHOe)

CBefileHUA 0 COOTBETCTBUM CCHUTOYHBIX MeXAYHapOAHLIX CTaHAAPTOB
HaluUoHanbHLIM cTaHgaptam Poccunckon depepauum

Tabnwuuya A1

OB03Ha4YeHUe CCbINOYHOro CreneHb 0603Ha4YeHNe U HAMMEHOBaHWE COOTBETCTBYIOLLErO HALIMOHANBbHOIO
MexayHapoaHoro craHgapra COOTBeTCTBUA cTaHaapra
1ISO 2041 IDT FOCT P UCO 2041—2012 «Bubpauus, yaap n KOHTPOIb TEXHU-
YECKOro COCTOSAHWA. TepMUHbI U onpegeneHnsa»
ISO 7626-1:2011 —_ *

* COOTBETCTBYIOLMI HAUMOHANbHBIN CTaHAapT oTcyTCTBYET. [0 ero yrBepxaeHns pekoMeHayeTcsi UCrorb3oBaTh
nepeBo Ha PYyCCKWM A3bIK JAHHOTO MEXAyHapoAHOro cTangapTra.

MpumedaHue—B HacTosiweNn Tabnuue NCNONL30BaHO Criegytollee yCrioBHoe 0603HaqYeHne CTeneHn cooT-
BETCTBUA CTaHaapTa:
- IDT — naeHTU4YHbIN CTaHaapT.
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