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Mpeancnoeue

1 MNOATOTOBNEH AkunoHepHbIM 0bLLecTBOM «PycaTom ABTOMaTU3NPOBaHHEIE CUCTEMEI YNIPaBMeHus »
(AO «PACY») Ha ocHOoBe cOBCTBEHHOrO NepeBofa Ha PYCCKUIA A3bIK aHIMOA3bIYHOW BEpCUKM CTaHAapTa, yKa-
3aHHOrO B NyHKTE 4

2 BHECEH TexHW4ecKuM KOMUTETOM No cTaHaapTusaummn TK 322 «AToOMHaa TeXHUKa»

3 YTBEPX/EH Y BBEJEH B IEWCTBWE Mpukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY pe-
rynupoBaHuio u metponorum ot 19 ceHtsabps 2023 r. Ne 873-ct

4 Hactoawwmin cTaHgapT naeHTudeH MexayHapogHomy ctangapty |IEC/IEEE 60980-344:2020 «O06®-
eKTbl MCMONMb30BaHMA aTOMHOKM aHepruv. OOopynoBaHve, BaxHoe Ans 6esonacHocTu. CeillcMuyeckas KBa-
nudcpukauunay (IEC/IEEE 60980-344:2020 «Nuclear facilities — Equipment important to safety — Seismic
qualification», IDT).

HaumeHoBaHWEe HACTOALLEro CTaHgapTa M3MEHEHO OTHOCWMTENbBHO HAaWMEHOBAaHWA YKa3aHHOro mMexay-
HapOLHOro cTangapTa Ons npuesedeHus B cootBeTcTBue ¢ FOCT P 1.5—2012 (nyHKT 3.5).

Mpn NpPUMEHEHUKM HacTosLWero cTaHgapTa PeKoMeHAYeTCa MCMOoMb30BaTbh BMECTO CCbINTOYHbIX Mexay-
HapOOHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM HaLMOHaNbHble CTaHO4apThl, CBe0eHUs] O KOTOPbIX NpMBeAeHbl B
gononHutensHoMm npunoxeHun Ob.

HdononHuTenbHas WMHoOpMauMa K TEePMUHY «YCKOPEHWE HYnMeBOro nepuoaa» npuBefeHa B Npuno-
xeHun JA.

[ononHuTenbHbIEe CHOCKM B TEKCTe HacTOALero cTaHgapTa, BblgeNeHHble KYpCcMBOM, NpUBeaeHsbl A4S
NOSICHEHUA TeKCTa opuruHana

5 BBEJJEH BIMEPBbIE

6 MNMonoxeHwns HacToALLero cTaHaapTa eNCTBYHOT B LIENOM B OTHOLLUEHUM aTOMHbLIX CTAHLWIA, coopyxae-
MblIX MO POCCUMIACKMM NMpoekTam 3a npeaenamu Poccuitickon ®enepauunm

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 QedepanbHOz20 3aKoHa
om 29 uwoHsa 2015 2. Ne 162-03 «O cmandapmu3sayuu 8 Pocculickol ®@edepayuu». MHpopmayus ob us-
MeHeHUSX K HacmosuwieMy cmaHO0apmy rnybrnukyemcs e exezs00HOM (0 COCMOSHUK Ha 1 AHeaps meKyuieao
2o00a) uHghopmayuoHHOM ykazamene «HayuoHansHble cmaHdapmbi», a oguyuanbHbil MeKcm usMeHeHul
U ronpasoK — 8 eXeMecayHoOM UHOPMayUOoOHHOM yKkaszamerne «HayuoHanbHbie cmaHdapmei». B cryvae
nepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuie2o cmaH@apma coomeemcmayrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINycKe eXeMecsyHo20 UHGhopMayuoHHo20 ykaszamens «HayuoHanbHble
cmaHOapmol». Coomeememayiowas UHGhopMayusi, yeedoMIeHUe U MeKCmbl pa3Mewalomcs makxe 8 UH-
gopmayuoHHOU cucmeme 06weao Noab308aHuUss — Ha oghuyuanbHoM calime PedepanbHO20 azeHmcmea fno
MexXHUYEeCKOMY peaynuposaHuro U Memposnoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© IEC, 2020
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayuny», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3peleHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

a) TexHMYecKasa cnpaBKa, OCHOBHbIEe BOMPOCHLI U opraHM3auma HacTosLWero crtaHaapra

HacTosawmi ctaHaapT NpYMMEHMM K BXKHOMY Ansi 5830NacHOCTU 3NeKTpoTexHM4YeckoMy obopyaoBaHunio
M €ro CornacyoLmnm ycTponcTBam, HeobxoguMbIM 41151 BINOAHEHUS (OyHKUUKM 6e30MacHOCTU UNK OTKa3 KOTOo-
PbIX MOXET HeraTMBHbIM 06pa3oM NoOBMKMATL Ha PyHKLMK BesonacHocTW Apyroro 060pyaoBaHus.

3nekTpoTexHuYeckoe obopyaoBaHMe 0GbLEKTOB MCMONb30BaHWS AaTOMHON 3HEePruKu SOMKHO YAOBNETBO-
paTb TpeboBaHuAM, NpeabsaBnAemMbiM K ero oyHKUMKM Be30nacHOCTH, Ha MPOTSKeHUU BCEro NMPOEKTHOro Cpo-
Ka cnyx0bbl. 3TO JocTUraeTcs NyTem peanu3auuy NpoayMaHHOoW nporpaMmmbl obecneveHus kadecTtBa (OK),
KOHTPOSSi MNPV MPOEKTMPOBaHWMM, KOHTPOMNA KavyecTBa, KBanndukauum, M3roTOBMEHUs, TPaHCNOPTUPOBaHMSA,
XpaHeHWsl, MOHTaXa, TEXHWYECKOro OBGCNYKMBaHWA, NepMoanuYecknx UCNbITaHW M Hagsopa. B HacToswem
cTaHpapTe nogpobHO paccMOTpeH BOMPOC O CecMUYeckol keanudpurkaumu. Hactosawmin ctangapT crneayeT
ucnons3oeatk coBMmecTHo ¢ IEC/IEEE 60780-323.

WHble acnekTel, oTHOCALMecs K oBecnedeHuo kKauecTsa, HagexHOCTH, BbIGOpY U UCMONb30BaHWIO 3Nek-
TPOHHBIX YCTPOUCTE, NPOEKTUPOBAHUIO U MOAMUUKALMK LM POBLIX CUCTEM, BKMHOYAA AEATENLHOCTE N0 BEpK-
huKkaumMm 1 Banvaaumm, He BXogaT B 06nacTb NpMMEHEeHUs HAacTOSLWEro cTaHgapTa.

Ha kadecTBe HacTosilero craHgapTa GnaroTBOPHO cKas3anwWCb peayrnbTaTbl OTPacneBbiX NPOMbILLMEH-
HbIX MCCcreaoBaHuin B obnactu keanudukauun obopyaoBaHUs M ONbIT UX NPUMEHEHWS B TEHEHWE JecsTune-
TuiA. Tlpu NpoBefeHun aanbHelwmnx paboT B paMkax pabouyeit rpynnbl Mo akTyanusauun HacTosILWero cTaH-
JapTa bygeT yuTeHo cnegyrollee:

- OMbIT ¥ 3HAHWUS, NONYYEeHHbIe NPU MCMOMb30BAHMW METOOMK KOHTPOMS COCTOSIHWS,

- NpUOGpEeTeHHbIe 3HaHWA O MEXaHM3Max U AMHAMUKE NPOLECCOB CTapeHns;

- YCOBEPLUEHCTBOBaHUSA B UCMNOMb30BaHWM METOAOB (MCMbITAHWMIA W aHannaa), oNUcaHHbIX B PasnuyHbIX
cTaHpaprax;

- YCOBEPLUEHCTBOBAHUSA BbIYUCTIUTENBHBIX CPEACTB M METOOOB UX UCMOMb30BAHMS.

MpepnonaraeTca, YTO HAacTOALMIA cTaHAapT OyaeT BocTpeboBaH onepatopamun atoMHbIX cTaHuuii (AC)
(cucTtem obecneyeHus), cneumanncTamMmm no oUeHKe CUcTeM, M3roToBMUTeNsMKU obopynoeaHua, nabopatopus-
MW, MPOBOASALLMMN UCMLITAHWA N KBanNUMKauuo, a Takke opraHaMu no NULLEH3NPOBaHUID.

b) MonoxeHwne HacTosLero ctaHgapTa B CTPYKTYpe cepun cTaHQapToB NogKoMuTeTa
M3K MK 45A

M3K 61513 n M3K 63046 asnsatotca gokymeHTtamu M3K MK 45A nepeoro (BbICLIEr0) YPOBHS, B KO-
TOPLIX NPUBEAeHbl yKasaHusd, Kacawlwmecs cucteM KoHTponsa u ynpaeneHusa (CKY) w anekTtposHepretude-
CKUX CUCTEM (Ha CUCTEMHOM ypoBHe). OHM JOMNOMHEHbI PYKOBOACTBOM NO (PYHKLUMOHANBHOW Knaccudukaumm
(M3K 61226).

MoMWMMO yKasaHHbIX OOKYMEHTOB cywecTByloT gokymeHTel MOK MK 45A Broporo ypoBHs. [JokymeH-
Thbl BTOPOro YPOBHA COAEPXaT PYKOBOACTBA MO MPOEKTUPOBAHUIO TexHudyeckux cpeacte (M3K 60987), npo-
rpammMHoMy obecneveHuto (M3K 60880 n M3K 62138), Buibopy u ncnonesoeaHuo HDL-nporpamMmMmupyembix
BCTPOeHHLIX Lenen (M3K 62566), TpeboBaHWs NO CHWKEHUH BO3MOXHOCTU U OrpaHUYEHU BO3AENCTBUS
oTKasoB no obuwen npudnHe dyHkumin kateropum A (MOK 62340), ksanudwukaumn (IEC/IEEE 60780-323,
IEC/IEEE 60980-344 n M3K 62003), npoektmpoBaHuto nyHkToB ynpasneHus (M3K 62342) n knbepbesonac-
HocTK (M3K 62645).

IEC/IEEE 60980-344 aensetca gokymeHTom MOK MK 45A BTOpOro ypoBHS, B KOTOPOM paccMOTpeHa
celicMnyecKkas kBanudukaumsa BaxHoro Ansa 6e3onacHoOCTV aneKTpoTeXHUYecKoro obopynoBaHus.

Bonee nogpobHo cTpykTypa cepumn ctaHgaptoB M3K MK 45A onucaHa B nyHkTe d) HacTosLLlero Beefe-
HUS.
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C) PekomeHpgauun mn orpaHn4eHuA, Kacawuwunecs npuMeHeHMA HacToALWero ctaHgaprta

Hactoawwmi ctangapt, B 0603Ha4eHMM KOTOPOro MCMNOMb30BaH 4BOWHOW NMOrOTWM, NMPMMEHMM B OTHO-
LUEHMM BCEro anekTpoTexHu4eckoro obopynosaHua, BaxHoro aAna 6es3onacHoCTW, B COOTBETCTBMW C TEPMU-
Honornen MATAT3. Kak ctaHpapT IEEE"), HaCTOALWMA CTAaH4APT NPUMEHUM K CMCTEMaM, KOHCTPYKUMAM W
KOMMOHEeHTaM, KnaccuuumpyembiM Kak CUCTEMbIl, KOHCTPYKUUKU M KOMMOHEHTEl §e30NacHOCTM MM MMetoLme
OTHOLEeHWe K 6e30MacHOCTK. YUnTbIBast e pyKoBoACTBa No knaccudukaunmn B cooTBeTcTBumn ¢ MOK 61226 w
M3K 61513, HacToawmiA cTaHgapT npuMeHUM k obopynoBaHuio Becex knaccos besonacHoctu: 1, 2 n 3. Hacto-
AWKWA cTaHZapT cnegyeT NPUMEHSTL B COOTBETCTBUM TOMbKO C OQHOW BbIGpaHHOW cxeMoW Kraccugukauuu:
no M3K unwu no |IEEE.

[nda rapaHTum Toro, 4To HacTOAWMIA CTaHAapT OCTaHeTCs aKTyanbHbIM B DydyuieM, ocoboe BHUMaHWe
yaeneHo npuHUMnMansHbIM BONpocaM, @ He KOHKPETHLIM TEXHOMNOTUAM.

d) OnucaHue cTPyKTypbl cepun ctaHgapToB nogkomuteta M3K 45A 1 ux B3aMMocBA3u
c apyrumu gokymeHtamm M3K u gokymeHTamm gpyrux opradusauun (MAFAT3, UCO)

OokymeHTamn Hanbonee BbICOKOrO YpoBHA cepuu ctaHoaptos MK 45A M3K aenawtea M3K 61513 w
M3K 63046. MOK 61513 cogepxut obwmne TpeboaHus k CKY 1 o6opynosaHuto, MCnonb3yemMblM A5 BbINOI-
HeHWs BaxHbIx Ang 6esonacHoctn AC tbyHkumin. B MOK 63046 npueegeHsl obwme TpeboBaHMs K aMekTpo-
3HepreTMyeckum cuctemam AC (cuctemam anekTpocHabxkeHus, BKmoyasa cuctembl nutaHus CKY). MOK 61513
1n M3K 63046 cnegyeT paccmatpvBaTh COBMECTHO W HA OOHOM YPOBHE, TaK Kak OHW hOpPMUPYKOT CTPYKTYPY
cepuu ctaHgapToB MNK 45A M3K v co3gaoT ocHoBY, onpefenswlLyto obuwne TpeboBaHuA kK cMcTeMamM KOHTPO-
A W yNpaeBneHns 1 K aneKTpoTexHu4ecknum cuctemam AC.

M3K 61513 n M3K 63046 cogep:aTt npsiMble Cccbinku Ha apyrue ctangaptel MOK MK 45A no obwmm Bo-
npocam, CBA3aHHbIM C Kateropusaumen dyHKUWMK 1 Knaccugurkaumen cucTem, kBanudurkalunen, pasgeneHu-
€M, 3aLMTOM OT OTKa30B No O0LLMM NpUYMHaM, C NPOEKTUPOBAHWEM MYHKTOB YMpaBiieHUA, 3NeKTPOMarHMTHOM
COBMECTUMOCThH, KMbepbe3onacHOCTbI0, C MPOrpaMMHbIMKU M annapaTHbIMY acnekTamy NporpaMMupyemMbIix
UMdpPOBLIX CUCTEM, cOornmacoBaHnem TpeboBaHuin 6e30nacHOCTM M 3aluThl MHOPMALUK U C YNpaBreHueM
ctapeHueM. CTtaHoapThl, HAa KOTOpble Hanpamyk cebinattea M3K 61513 n M3K 63046, asnawwmeca o-
KYMEHTaMW BTOPOro YpOBHA, clefyeT paccMaTpuBaTb COBMECTHO C NOCMeAHUMWN KakK eQuHbIM KOMMMEKT O0-
KYMEHTOB.

Tpetwii ypoBeHb gokymeHToB MK 45A M3OK cocTaBnaT cTaHgapThl, HA KOTOpbLIE OTCYTCTBYIOT NpsAMbIe
cebinkn B MK 61513 nnun M3K 63046, oTHoCcALMECS K KOHKPDETHOMY 000pyaOBaHWID, TEXHUYECKMM METO4aM
Wnu onpegeneHHbiM BUAaM OeATENbHOCTU. Kak NnpaBunio, aTM JOKYMEHTbI, COAepKallue CCbINKN Ha JOKYMEeH-
Thl BTOPOro YPOBHA N0 0BLMM TeMaM, MOTYT BbITb MCMOMb30BaHblI CAMOCTOATENbHO.

YeTBepTbil ypoBeHb cepun ctangapTos MK 45A M3K npegctaBneH TEXHUHECKMMW OTHETAMM, KOTOpbIE
He ABNSKTCA HOPMaTUBHBIMU OOKYMEHTaMMU.

Cepusa ctangaptoB MK 45A M3K nocTosHHO peanusyeT v geTanusnpyeT npuHUuvnel 6e3onacHocTu u
3alnThl MHpopMmaumK, a Takke ba3oBble acnekThbl, cooepallnecs B COOTBETCTBYHLMX cTaHaapTax besonac-
HocTu MATAT3 u B cooTBeTcTBYOWEN cepun aokyMmeHToB MAITAT3 no agepHon 6esonacHocty (NSS). B vacT-
HOCTU, K 3TUM JOKYMEHTaM OTHeceHbl HopMbl 6e3onacHocTn MATATO SSR-2/1, ycTtanHasnuBawwme Tpebosa-
HUs Be3onacHOCTK, CBSI3aHHbIE ¢ MpoekTMpoBaHuem AC; pykoBoacTBo no GesonacHoct MAMATS SSG-30, B
KOTOPOM paccMoTpeHa knaccudukaumsa 6e3onacHOCTU KOHCTPYKLUWMA, cUCTEM M KoMnoHeHToR AC; pyKkoBog-
cTBo no BeszonacHocTn MATATO SSG-39, oTHocALWeecs K MPOEKTMPOBaHUIO CUCTEM KOHTPONSA U ynpaBneHns
AC; pykoeoacteo no besonacHoctn MAFAT3 SSG-34, paccmaTtpuBarlLee NPOEKTUPOBaAHUE 3MNEKTPO3IHEpP-
retTudeckux cucteMm ana AC, a tawke pykosogctBo NSS 17 no BHegpeHuo KomnbloTepHon BesonacHocTH
ans obopygoBanunsa AC. TepMmuHbl 1 onpegeneHns, ucnons3yemole B ctaHgapTtax [NK 45A no 6esonacHocTu 1
3awmTe nHdopmMaLuKn, COOTBETCTBYIOT TEPMUHAM W ONpefeneHnsM, ucnonesyemMelM B AokymeHTax MATAT3.

M3K 61513 u M3K 63046 npegcraeneHbl B TOM Xe popMaTe, YTO M OCHOBHOWM JOKYMeHT no Besonac-
HocTu M3K 61508, ¢ Tol e CXeMOoW KU3HEeHHOIO UMKNa B LEeNOM U CXEMOM KM3HEHHOro UMKNa cuctembl. B
OTHOLWeHWK agepHon BesonacHocTn MOK 61513 1 MOK 63046 cogep»at TonNkoBaHWe OCHOBHbLIX TpeboBaHui,
OENCTBYHLNX B aTOMHOM 3HepreTuke u ManoxeHHoix B M3K 61508-1, M3K 61508-2 u M3K 61508-4. Mo
cTpykType cepumn ctaHgapToB MK 45A M3K 60880, M3K 62138 1 M3K 62566 cootBetctBytoT M3K 61508-3
B atomHoi aHepretuke. B M3K 61513 n M3K 63046 npvBeaeHbl ccbinku Ha gokymeHTel MCO, a Takke Ha

1) JEEE — WHCTUTYT WHXEHEPOB MO 3MeKTPOTEXHUKe W arekTpoHwke (Institute of Electrical and electronics
Engineers).
Vi
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pokymeHTbl MATAT3 GS-R-2, GS-G-3.1 n GS-G-3.5 no eonpocam, ceazaHHbiM ¢ OK. Ha BTopom ypoBHe no
Bonpocam sigepHon be3onacHOCTH BBOAHBIM AOKYMEHTOM ANdA cepun ctaHgapTtoB no 6esonacHocTtu MK 45A
M3K aensetca M3K 62645, KOTOpbIA OCHOBaH Ha OEWCTBYIOLMX NPUHLMNAX BLICOKONO YPOBHA U IMaBHbIX
KOHLEenuMax ctaHgapToe no 6esonacHocty, B yactHocT MCO/M3K 27001 n MCO/M3K 27002. M3K 62645
ajanTupyeT U AOMOIMHAET UX NPUMEHMWTENBHO K aTOMHOM OTPacnu U NPUBOAWUT B COOTBETCTBME C CEPUEN CTaH-
gaptoB MOK 62443. Mo nyHkTam ynpasneHusi Ha BTOPOM YPOBHE MepBWYHbIM JOKYMEHTOM A8 CTaHO4apToB
MK 45A M3K sensietcs MOK 60964, a no Bonpocam ynpasneHus ctapeHnem — M3K 62342,

Mpumeuvarnue 1 — lNpegnonaraercs, YTO NP NPOEKTUPOBAHWM CUCTEM KOHTPONS W ynpaeneHus AC, peanu-
3ylLWuUX cTaHaapTHele dyHKUMKM BeszonacHocTu (Hanpumep, obecnedernve GesonacHocTh paboTHUMKORB, 3awmTa obbekTa,
XUMmnyeckasn 6e3onacHoCcTb, sHepreTuyeckas He3onacHOCTb TEXHONOrMYeCKUX NPoLEecCoR), ByoyT NPpUMEHeHs! MexayHa-
pogHble UK HauMoHamnbHbIe CTaHAapThI.

Mpumevanne 2— B 2013 r. pacwmpeHa chepa otBetcTBeHHOCTK MK 45A M3K, koTopana pacnpocTpaHunack
Takke Ha anekTpudeckue cuctemsbl. B 2014 1 2015 rr. B MK 45A M3K 6binv npoBeAeHsbl QUCKYCCHUM C LIENBI0 NPUHATUA pe-
LeHNs1 O TOM, Kakum 0bpa3oM w rae criegyeT yyYuTeiBaTb 0bLme TpeboBaHus K NPOEKTUPOBAHUIO 3NEKTPUYECKUX CUCTEM.
JkenepThl MK 45A M3K pekomeHgoBanu paspaboTaTe He3aBMUCUMbIM CTaHOAPT TaKoro Ke ypoeHsA, kKak n MOK 61513,
ycTaHaBnuBawowmnii obwmne TpeboBaHua K aneKkTpuyeckMM cucTemam. B HacTosAwee Bpems AnA pelleHus 3ToW 3agaqv
HauaTta pabota Hag npoektom M3K 63046, 1 korga oH BygeT onybnukoBaH, NnpuMeYaHue 2 BO BBEOEHWN CTaHOApPTOB noa-
komuteTa [NK 45A M3K ByneT ncknioueHo.

Vil
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IEC/IEEE 60980-344:2020

HAUWMOHANBbHBIA CTAHOAPT POCCMUMCKOWMW PEOQEPALUMN

ATOMHBbIe cTaHLUK
OBOPYOOBAHMUE, BAXXHOE ANnA BE3ONACHOCTH

Cencmuyeckana kBanudpukaumn

Nuclear power plants. Equipment important to safety. Seismic qualification

Data Beepenua — 2023—12—01

1 O6bnacTtb npuMeHeHus

HacTosluin cTaH4apT ycTaHaBnMBaeT npoueaypbl ceicMUYeckon keanudmkaunum, KOTopble NO3BONSAKT
Nony4YnTb KOMUYECTBEHHbIE JaHHble, JEMOHCTPUpPYIOLWLMe, YTO 0BopyaoBaHWe yOOBMNETBOPSIET Npeabsiense-
MbIM K HEMY 3KCMNyaTtaumoHHbIM TpeboBaHWaM. HacToawmMi ctaHgapT NPUMEHUM K 3MEKTPOTEXHUYECKOMY,
MEXaHUYECKOMY, KOHTPONMUPYLLEMY W yNpasnsoleMy o6opyaoBaHUD (KOMMOHEHTaM), MPUMEHAEMOMY Ha
obbekTax MCNonb3osaHus aToMHoi aHeprin'). Hactoswmin ctangapt yctaHasnusaeT TpeGoBaHNs kK MeToaam
M BELEHUIO JOKYMEHTALMW cecMUYecKon kBanudpukaluum obopynoBaHUsi, HanpaBneHHble Ha NoATBepKAe-
HWe cnocoBGHOCTW 0BOpPYAOBaHUS COOTBETCTBOBATL MpPedbsiBNsSeMbIM K HEMY 3KCMyaTauWoHHbIM TpeboBa-
HWUAM BO BPeMsl WWMWM NOCNe CEeRCMUYECKOro BO3OEWCTBUS ONpedeneHHoro ypoBHaA. HacToswmin ctaHgapt
He ycTaHaBMMBAET YPOBHU CEACMWMYECKOTO BO3ASNCTBUSA UMW 3KCNMyaTaunoHHble TpeboBaHua. Takke B Ha-
CTOSILLEM CTaHOapTe He paccMaTpyBalTCs BOMPOChI, OTHOCALWMeCs K obecnedeHnto kadecTtsa, Bbibopy obo-
PYOOBaHWSA, NMPOEKTUPOBaHWID W MoauMKaLMK cucTeM. Tak Kak cecMuyeckas KBanupukauus sBnsieTcs
TOMLKO YacTbio kBanudukauum obopyaoBaHnsA, HACTOSLWMIA CTaHAapT cneayeT MCMoMb30BaTk COBMECTHO C
IEC/IEEE 60780-323.

KBanudukaums no KpUTepmuo CeMcMOCTONKOCTM MoKasbiBaeT cnocobHOCTL 060pya0oBaHUA BLINOMNHATH
HasHaveHHyw emy yHKkumMo(K) Be3onacHoCTK BO BPeEMS W/MNKU Nocne BO34ENCTBMSA CUI, BO3HUKWWX B pe-
3yneTate no MeHblUed Mepe OAHOro MakCMMarnbHOro pacyeTHoro demnetpaceHus (MP3/S2). JaHnyw cno-
COBHOCTb XapakTepuayioT, NPUHUMAas BO BHUMaHWe cTapeHue obopyaoBaHus W 3aJaHHOE YMCIO NMPOEKTHBIX
zemnetpaceHun (M3/S1) kak nocTynupyeMbix cobbITUIA, BO3HUKLWNX 00 MP3/S2 n nmerolmnx MeHbLUYH UHTEH-
CUBHOCTb. K ABNEHWsIM cTapeHusl, KOTopble AOMKHbI BbITb YYTEHbI MPU HANWUYMU COOTBETCTBYHOLLMX YKa3aHWii
B MPOEKTHLIX crneundukaLmsix, OTHOCAT TakmMe, KOTOpble MOTYT NOBLICUTL YSI3BUMOCTE 0B0pYA0BaHUs MPU BO3-
aencTeun BMbpauni, BosHukaowmx npm MP3/S2.

2 HopmaTuBHbIE CChINKN

B HacTosAwem cTaHgapTe UCnonb3oBaHbl HOPMAaTUBHbLIE CChINKW Ha cnegylowne cTaHgapThl [Ans gatu-
POBaHHbIX CChINIOK MPUMEHSOT TOMbKO yKa3aHHOe M3JaHue CCbIIOYHOro cTaHgapTa, AnA HegaTUpPoBaHHbIX —
nocrnegHee nagaHve (BKM4Yaa Bce U3MeHeHUs)]:

1) Tpe6osaHus Kk ycmoldusocmu yrpaensaowux CUCmeM K MexaHUYeckuM 8030elicmeusM ¢ YCmaHO8eHHBIML
npoekmom AC napamempamu cuHycoudansHol subpayuu u MexaHudeckux ydapos, a makxe napamempamu celiCMU4ecKux
go3delicmeuli npedycmompeHsi HIM-026-16 « TpeboeaHus K yrnpasnsowWuM cucmemam, gaxHbiM Ons 6esonacHocmu
amoMHBIX cmaHyul».

MapaHune ochbuumnansHoe
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IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal) [McneiTanua
Ha BO3OeNCcTBME BHellHMX hakTopoB. YacTtb 2-6. Ncnbitanusa. Menbitanue Fc. Bubpayusa (cuHyconaansHas))

IEC/IEEE 60780-323, Nuclear facilities — Electrical equipment important to safety — Qualification)- 2)
(OBbeKTLl UICNONb30BaHUA aTOMHON 3Heprun. InekTpoobopynoBaHue, BaxxHoe Ansa 6esonacHocTH. Keanudgu-
Kaumsa)

IEEE Std 382™, IEEE Standard for Qualification of Safety-Related Actuators for Nuclear Power
Generating Stations and Other Nuclear Facilities (Ctangapt IEEE no kBanucbukaumm MMeroLWwmnx OTHOLLEHWE K
6e30NacHOCTN UCMONMHUTENbHBIX MEXaHU3MOB A5 aTOMHbIX 3MEeKTPOCTaHLUMIA)

3 TepMuHbLI 1 onpeaeneHus

TepMuWHbI U onpedeneHus, NpuBedeHHbIe B HACTOSILLEM CTaH4apTe, COOTBETCTBYIOT TEPMUHAM U onpe-
geneHusam Fnoccapus no BonpocamM 6e3onacHocTu MAFAT33).

B HacToslWweM cTaHAapTe NpUMeHeHb! credylolmMe TepMUHbI C COOTBETCTRYIOLMMIK onpeaeneHusmu:

3.1 kpuTepu npuemneMocTH (acceptance criteria): 3agaHHble rpaHNLbI NOKA3aHMA (OYHKUMOHAINbHO-
ro MUHOMKaTOpa UNW MHOWKATOpa COCTOSHUA, UCNOMb3YeMble 4515 OLeHKM CNOCOBHOCTN KOHCTPYKLMK, CUCTEMBI
WKW KOMMOHEHTA BbIMOMHATL HAa3HAYeHHY0 UM YHKLMIO.

MpumevyaHne 1 — 3HaveHWA BKCMIyaTaAUMOHHbBIX NApamMeTpoB W WHbIX KPUTEPUEB, CBUAETENLbCTBYHLWNE O
cnocobHocT obopynoBaHWA BbIMONHATL Ha3Ha4YeHHble yHKUKMK Be3onacHocT, 4OMmkHbI BblTb OnpeaeneHs..

[Fmoccapuin MATAT3 no Bonpocam beszonacHocTK, 2018]

3.2 cbopka (assembly): ¥Y3en, BkNoYaoLLMiA BCE 3MEKTPUYECKUE, MEXAHUYECKME U CTPYKTYPHLIE KOMMO-
HeHTbl 0bOpyAOBaHWSA, a TaKkKe KpenexHble M ONMOPHbIE KOHCTPYKUMN.

3.3 cnekTp oTKNUKa WKMpokoro guanasoHa (broadband response spectrum): CnekTp OTKNUKa Ha ABU-
KEHWe, B KOTOPOM YCUNEHHBI OTKIMK OTPaXKEH B LUMPOKOM (LIMPOKOMOMNOCHOM) AnanasoHe YactoT?).

3.4 knacc 1E (class 1E): Knaccudukauma no 6e30macHOCTM 3MeKTPOTEXHNYEeCKoro 0bopyLoBaHma W
cucTeM, HeobxoaMMbIX 4N aBapWAHOrO OCTAHOBa SAEPHOrO peakTopa, W3oMsauuKn repmMooBonoYKM, OXnax-
OEeHWA akTUBHOW 30HbI SAePHOr0 peakTopa, a Takke 0TBOAA Tenna oT repMoobonoykM U SAepHOro peakTopa,
Unu nHbIM 0Bpa3oM ABNSAKLMXCA BaXHBIMK ANS NpefoTBpalleHus 3Ha4uuTenbHbIX BoiIDPOCOB paguoakTUBHBIX
BELLECTB B OKpPYKalLWyo cpeqy.

Mpumeuvyanne 1 — OBpawaem BHMMaHWe NoONb30BaTeNnen HACTOALLEro crtaHgapTa Ha To, 4To «knacc 1E»
aBnaeTcsa QyHKUMOHANBHBIM TepMuHoM. OBopyaoBaHMe W CUCTeMbl OTHOCAT K knaccy 1E Tonbko B cnyyae, ecnv OHKW
BbIMOMHAKT QYHKUMK, NepevncrieHHble B gaHHoM onpeneneHu. OTHeceHue cucteM unmn obopydoeaHus K knaccy 1E Ha
WHBIX OCHOBAHUAX, MOMUMO BLINOMHAEMbIX UMW DYHKLMIA, ABRMAETCA HEBEPHBLIM NOHUMaHUEM AAHHOTO TEPMUHA U JOMKHO
ObITb UCKMIOYEHO.

[OHnaitH-cnoBapb ctaHgapToB [EEE]

3.5 komMnoHeHT (component): OgHa n3 cocTaBHLIX YacTein obopyaoBaHWs, KOTOpasi MOXeT NpeacTas-
nATe coboi annapaTHbIA KOMMOHEHT (Hanpumep, NPOBOAA, TPAH3UCTOPLI, UHTErPUPOBAHHBLIE LLenu, 3NeKTpo-
OBWraTenu, pene, coneHonasl, TpybonpoBoakbl, apMartypa, Hacockl, 6akv 1 knanaHbl) UMKU NPOrpaMMHbIA KOM-
noHeHT. KOMNOHEHT MOXET COCTOATh M3 APYrMX KOMMOHEHTOB.

MpumevaHne 1 — KomnoHeHTamMu ABNAOTCHA SNEMEHTDI, M3 KOTOpbIX cobpaHo o6opyaoBaHue.
MpumeyvyaHue 2 — TepMUHbI «KOMMOHEHT» 1 «YCTPOWCTBO» ABMAKTCH B3aMMO3aMeHAEeMbIMUN.

[Mmoccapuin MATATS no Bonpocam 6esonacHocTh, 2018]

1) My6nukaumn IEEE gocTynHel no agpecy WMHCTUTYTa MHXEHEepOB SNeKTPOTEXHWKKM 1 anekTpoHukn (http://stan-
dards.ieee.org/).

2) CranpapTsl unu aokymeHTsl IEEE, Ha KOTOpbIe NpUBEaEHL! CChIMKN B HACTOSLLEM pasaene, cHaBKeHbl TOProBoi
MapKoW Iopuanyeckoro nuua «MHCTUTYT MHXEHEPOB 3NEKTPOTEXHUKN 1 SNEKTPOHUKM Y.

3) Mmoccapuit MAFAT3 no Bonpocam 6e3onacHocTy AOCTyNeH no agpecy: http://www.iaea.org/publications/11098/
iaea-safety-glossary-2018-edition.

4) CoanacHo MOCT P MCO 10137—2016 «criekmp OmKuKa — MaKCUMarnbHble OMKUKU psada cucmem ¢ 00HoU
cmeneHbr ceobodkl, nodeepxeHHbIX 3adaHHOMY OQUHaMUYeCKOMY OBLIKEHUIO OCHO8aHUs, npedcmasneHHbie yHKUuel
cobcmeeHHbIX Yacmom 0ns onpedeneHus demnghuposaHusi».

2
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3.6 doyHKUMsA KorepeHTHocTH (coherence function): CpaBHUTENBHOE OTHOLLEHWE BO BPEMEHMW ABYX 3a-
BMCMMOCTEN, NPEACTaBMNEHHbIX Kak (hyHKLMW H4acToThbl.

MpumedvaHne 1 — ObecnedvBaeT CTaTUCTUYECKYHD OLIEHKY TOro, HacKOMbKO 3aBUCKUMbI Mexay coboi asa
nepemeLleHns kak oyHKLMY YacToThl.

MpumevaHune 2 — Ludposoi ananasoH coctaBngaeT oT 0 Ang He3aBMCUMbIX nepeMelleHunid oo +1,0 ana aa-
BMCUMbIX MEPEMELLEHWIA.

3.7 pyHKUMA KoachdUuneHTa Koppensauuu (correlation coefficient function): CpaBHuUTENEHOE OTHOLLE-
HWe BO BpeMeHW ABYX 3aBUCUMOCTEN, NpefAcTaBNeHHbIX Kak (DYHKUMM BPEMEHHOW 3a0epKKu.

MpumevaHnne 1 — ObecnednBaeT CTAaTUCTMYECKYHD OLEHKY TOrQ, HacKONMbKO 3aBUCHMbl Mexxady coboin osa
nepemMeLLeHnst Kak (oyHKLMM BPEMEHHOI 3a4epiKu.

MpumedvaHnne 2 — Uudposon gnanasoH coctasnsget: oT —1,0 — ana obpaTHO3aBUCUMBLIX NepemeLLeHUi,
0 — gnsa HesaBUCUMbIX NepemMeleHnid, 4o +1,0 — ansa 3aBUCUMBIX NEepeMeELLEHNIA.

3.8 kputuyeckoe gemndmpoBaHue (critical damping): MuHuManbHoe 3HaveHve gemMndgupoBaHua 3a
CUET BSIZKOrO TPEHUSA, KOTOpOe NMPUBOAUT K BO3BpATY KOHCTPYKUWKM, CUCTEMbl UMK KOMMOHEHTa C OOHOW cTe-
neHblo ceoboabl (SDOF) B ncxogHoe nonoxeHue 6e3 konebaHWiA Nocne n3aHa4ansHOro BO3MYyLLEHUS.

[oHnanH-cnoBapk cTtangapTto IEEE]

3.9 KpuTUYecKMe ceMcMUYecKkrne xapakTepucTukm (critical seismic characteristic): lpoekTHble, 3KC-
nnyaTaunoHHbIE XapakTEPUCTUKN, a TakkKe XapakTepucTuKKu matepmanoB obopyaoBaHus, KoTopble obecneyu-
BaloT 06OCHOBaHHYI CTEMEHb YBEPEHHOCTW B TOM, YTO 0bopyanoBaHue ByOeT BbINONHATE HA3HAYEHHYI0 eMY
PYHKLMIO NMPU CENCMUYECKOM BO3OEWNCTBUM.

3.10 npegenbHasn 4actoTa (cutoff frequency): YacTtota B cnekTpe OTKMMKa, NPU KOTOPON HauMHaeTcs
acumMnTOoTa YCKOpPEHWs HyNeBoro oTknuka (ZPA).

Mpnmeuyanue 1 — 3570 4acToTa, BbIE KOTOPOW B CUCTEME C OOHOW CTENeHb0 cBOBOOLI HE NPOUCXOAUT yBe-
TNIMYEHNA aMNITMTYAbl NEPeMELLEHNA 1 KOTOpasa OTpakaeT BEPXHWIA YAaCTOTHBLIN Npeden aHanuanpyemoro BubpaunoHHoro
Harpy;eHus.

3.11 pemnduporaHue (damping): MexaHuam pacceMBaHUsl 3HEPTUM, KOTOPLIA NOOABNSAET YyCUMNEHWNE U
racuT 3a CYET YLUPEHUA OTBETHLIE KonebaHusi B pe3oHaHCHOW obnacTu.

MpumeyvyaHne 1 — OBbIMHO BbipaxatoT B MPOLEHTaX OT KPUTUYECKOro AeMndupoBaHus.

3.12 npoekTHble cobbiTua (design basic events): NocTynupoBaHHble cOBbLITUA, MCNONb3yeMble NpPU
NPOEKTUPOBAHWK ANA YCTAHOBNEHNS NPUEMMNEMbIX 3KCMNyaTauNOHHbIX TPEDOBaHUIA K KOHCTPYKUMAM, CUCTE-
Mam 1 KOMMOHEHTaM.

MpumeuvaHnune 1 — [JomkHbl BbITe YCTAHOBMNEHBI YCNOBWA MOCTYNMPOBaHHbLIX NPoekTHbIX cobeituin (DBE), B
YWMCMO KOTOPLIX BXOAAT PaspbiB NEPBOrO KOHTypa, aBapwsa ¢ MoTepei TeNnoHOCUTENS, NPOPLIB FMaBHOro NaponpoBoaa
n/unu 3emneTpsaceHne, KOTOPLIE OOMKHEI DbITh YYTEHEI NMPU NPOEKTUPOBAHWM aTOMHOIM CTaHUMK U B TEYEHWE Unu nocne
KOTOPbIX 06OPYAOBaHNE OOMKHO BLINOMHATE HA3HAYEHHY emy (DyHKUMIo BezonacHocTu.

MpumeuvaHnune 2 — ObopygoBaHve OOMKHO BbITh KBANMMUUUPOBAHO NO KaxgoMy yctaHoBneHHomy ans DBE
ycrnoBuio, 4Tobbl 0becneqnTe cooTBETCTBME TPEOOBAHUIO K ANMTENBHOCTM AKCAMyaTaumu, Bknoyan spems paboTtel nocne
DBE.

[OHnanH-cnoBapb cTaHgapTor IEEE]

3.13 akcnepumeHTanbHLIA CNEKTP OTKNMKa Npy 3emneTpAceHuax (earthquake experience spectrum):
CnekTp OTKNUKA, KOTOPbIM ONpefensieT CeMCMOCTOMKOCTL 060pyA0BaHWS YKa3aHHOTO KNacca, OCHOBAHHLIW Ha
3KCNEPUMEHTAIbHbLIX CENCMUYECKUX OaHHbIX.

3.14 obopynoBaHue, BaxHoe gna 6e3onacHocTu (equipment important to safety): ObopyaoBaHue,
KOTOpOE ABMNSETCH YacTbio rpynnbl 6e30NacHOCTW, HEMCNPaBHOCTb UMW OTKa3 KOTOPOro MOTYT MPMBECTU K He-
JOMYCTUMOMY YPOBHIO BO3OENCTBUA pagMalMyi Ha NepcoHan cTaHuun unu HaceneHuve. K yucny takoro obo-
pyOooBaHWUsi OTHOCHAT:

- KOHCTPYKLWW, CUCTEMbI N KOMMOHEHTbI, HEUCNPAaBHOCTb UMK OTKa3 KOTOPbIX MOMYT NPUMBECTU K Hedo-
NyCTMMOMY YPOBHIO paanoakTMBHOrO obnyyeHUsa nepcoHana Ha nnolajake unu npegcraBuTenen HaceneHus;

- KOHCTPYKLMWW, CUCTEMbI U KOMMOHEHTLI, KOTOPbIE NPENATCTBYIOT NepepacTaHuio HapyLleHuii HopManb-
HOW aKcnnyaTauuu B aBapuiHble yCnoBus;

- cpepncTea 6e30nacHOCTY AN YCMNOBMIA PACLLUMPEHHOIO NPOEKTUPOBAHUS;
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- cpencTea, npegHa3HavYeHHble anda cMAar4YeHus nocrneacTBuin HEWNCNPaBHOCTK UK OTKa3a KOHCprKLI,MPI,
CUCTEM N KOMIMOHEHTOB.

MpumeyvyaHue 1 — CornacHo obnactu npumeHeHus M3IK 61226 k obopygoBaHuio, BaxHOMY Anst 6ezonacHo-
CTW, OTHOCAT:

- Bce obopygoBaHme CKY, BoinonHawwee dyHkunn kateropmid A, B u C (B COOTBETCTBMM CO CXEMOW KaTeropusauum
no M3K 61226);

- BCe aMeKTpoTexHW4eckoe obopygoBaHue, Heobxogumoe Ansa obecnevyeHWs aBapyUMHOTO 3NeKTPONUTaHWSA BbILLEY-
KasaHHoro 06opyaoBaHWUA B YCNOBUAX NOTEPU UCTOMHUKOB HOPManbHOMo aneKkTpocHabxeHus;

- BCe anekTpoTexHudeckoe obopygoBaHue, Heobxogumoe ana obecnedeHns oBLLEro ANEKTPONUTaHWMA B Chydae
nonHoro obecTo4nBaHNs aTOMHOM CTaHUMK (Npu BeiBope 4aHHOMD YCNOBUA B Ka4eCTBe YCMNOBWS PacLUMPEHHOrO NPOEKTH-
pOBaHWUs, NOCNEACTBAS OT KOTOPOTO AOMKHBI BbITh CMArYeHb!).

Mpumevanume 2— CornacHo apyrum gokymeHTtam [EEE v kateropusauum kak knacc 1E, ksanudukaumns umeet
CYLLEeCTBEHHOE 3HAaYeHWe ANA cneayroLlero BaxHoro ona 6esonacHocTv obopynoBaHus:

- obopyaoBaHue 1 CUCTEMBI, BaxHble NS aBapuHOTO OCTaHOBA A4EPHOro peaktopa, M3oMaumMn repmMmoobomnoykm,
OXNaxOeHUs akTMBHOWM 30HLI AAEPHOr0 peakTopa, a TaKkke 0TBoda Tenna ot repmMoobonoykn ¥ SAepHOro peakTopa;

- obopynoBaHue, SBMAKLLEECH MO WHBbIM MPUYMHAM BaKHBIM ANS NPEfoTBpalLeHns 3HaduTenbHoro Belbpoca
pagMoaKkTMBHBIX BELLECTB B OKPYXKaIOLLYO Cpeay.

[Fmoccapuin MATATS no sBonpocaM bezonacHocTu, 2018]

3.15 rm6koe obopypoBanue (flexible equipment): ObopynoBaHue, KOHCTPYKUMM M KOMMOHEHTbI, Hau-
MEHbLUAsi Pe30HAHCHas 4acToTa KOTOPbIX MeHbLUe MpedenbHOM YacTOThl CNEeKTPa OTKINKA.

3.16 yckopeHue nona (floor acceleration): YckopeHue nona KOHKPETHOTO 34aHusa (Mnu kpennenuns obo-
pygoBaHWs) B pe3yneraTte ABWXKEHWS, BbI3BAHHOMO 3EMMNETPSCEHUEM.

MpumevyaHue 1— MakcumanbHbIM yCKOpPeHWEM Mona ABNAETCs yckopeHne Hynesoro nepuoga (YHI) cnektpa
OTKNWKa nona.

3.17 ypoBeHb YCNOBHOW BEepPOATHOCTM OTKasa npu ceWcMuyeckom BoszgencTBuu (fragility level):
MakcvManeHbIW ypOBEHb BXOAHOTO BO30YXOEHWS, BbIpaXKEHHbIN B BMae yHKLMW BXOOAHOW 4acTOTbl, yCKOpe-
HUS W NPOACITKUTENBHOCTU UCMbITAHWS, MPUM KOTOPoM obopyaoBaHMe ocTaeTcs CnocobHbIM YOOBNETBOPATh
3KcnnyaTaumoHHBIM TpeboBaHMAM.

3.18 cneKTp OoTKNMKa Ha xpynkocThb (fragility response spectrum): CnekTp OTKNMKa, KOTOPbLIA onpege-
nset abCoNOTHYI0 CEMCMOCTONKOCTL UCNbITyemMoro o6opygoBaHMsa Ha OCHOBe AaHHbIX 06 YCIOBHOW BepoAT-
HOCTW OTKa3a npu cenCMUYEeCKOM BO30NCTBUM.

3.19 yckopeHue rpyHTa (ground acceleration): YckopeHue rpyHTa B pe3ynsrarte ABUXKEHUS, BbI3BAHHOTO
3eMneTpsAceHneM.

MpumeyvyaHne 1 — MakcMmanbHbIM YCKOPEHUEM IPYHTa ABNAETCA YCKOpeHWe Hyneeoro nepuoga (YHIT) cnek-
Tpa OTKNMKa rpyHTa.

3.20 npaBuna Bknto4veHus (inclusion rules): MNpaBwuna, onpegensawWmne rpaHULbl NnapaMeTpos 06o-
pyooOBaHWUSA, OTHECEHHOTO K KNaccy KOHTponbHOro obopynoBaHus, YCTAHOBIEHHbIE HA OCHOBE NMpUeMMnemoro
AnanasoHa hM3n4eckmx XxapakTepucTuk obopygoBaHus, AMHAMUYECKMX XapakTepPUCTUK 1 doyHKLUMIA, ONA KOTO-
PbIX CefcMUYecKasn CTOMKOCTb Obina NogTeepKaeHa aKcnepuMeHTanbHbIMWA AaHHBIMA.

Mpumevanne 1 —Cm. A2421nA342

3.21 He3aBucKUMble 06BeKThI (independent items): KomnoHeHTel 1 0bopyaoBaHue, KOTOpPLIE!

a) UMeloT pasHble (U3NYHecKne XxapakTepucTUKK;

b) umetoT pasHble celcMUYecKMe XxapakTePUCTUKX, Hanpumep CNpoeKTMPOBaHbI AMA PasHbIX 3eMneTps-
CeHMI, CMOHTMPOBAaHbI Ha pa3HblX NNOLWAaAKax, B pasHbiX 30aHWUAX, UMEIOT PasHylo opueHTauu/mecTonono-
eHue BHYTPU OOHOTO 34aHus.

3.22 meAnaHHbLIN BHYTPUKOHCTPYKUWOHHBLIW cnekTp oTKknuka (median-centered in-structure response
spectrum): BHYTPUKOHCTPYKLMOHHbIA CNEKTP OTKMUKAa, NOMy4YeHHbIA Npu peanucTUYHOM AeMndupoBaHin u
HanMmyyLwUX OLEHOYHbIX NapamMeTpax MOo4enMpoBaHnsa C Lenblo onpegeneHns Hambonee BepoOATHOMO ycKope-
HWS KOHCTPYKLIMKW, KOTOPOE MOXET B AENCTBUTENbHOCTU BO3HWUKHYTbL ANs AaHHOIMO ypOBHS KoneGaHui rpyHTa
NPy 3eMIeTPACEeHUN.

3.23 cnekTp OTKNMKa HU3KOro AuanasoHa (narrowband response spectrum): CnekTp oTKNWKa, onu-
CbiBaLWUii konebaHus, B KOTOPOM YCUMEHHbI OTBET BO3HUKAET B OrpaHWYeHHOM (Y3KOM) Avana3oHe 4acToT.
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3.24 yactoTa cobcTBeHHbIX KonebaHun (natural frequency): YactoTa(bl), ¢ KOTOPON(LIMK) TENO COBEP-
waet konebatenbHble ABMXKEHWA, 0bycnoBneHHas (bie) ero cCoBCTBEHHBIMW PU3NYECKMMW XapaKTepucTuKamm
(Macca 1 XeCcTKOCTb KOHCTPYKLMIW), ECITW MPUIOXUTb K TENY YCUIWe onpedeneHHon HanpaeneHHoCTH, a 3aTem
npekpaTuTb ero Bo34encTBue.

3.25 npoekTHOoe 3emneTpaceHue (operating basic earthquake): 3emneTpsiceHne, KOTOPOro MOXHO 0b0-
CHOBaHHO Oxuaatb Ha nnowanke AC B TedeHue cpoka cnyxbbl AC, y4nTbiBas perMoHanbHble 1 MECTHbIE reo-
noryyeckne N ceilcMmyeckne 0coBeHHOCTM, a Takke KOHKPETHbIE XapakTepUCTUKI MeCTHOro rpyHTa’),

MpumeyaHnue 1— 3To 3emMneTpsceHne, KOTOPOE NPUBCOUT K TAKUM BUBPaLMOHHEIM KonebaHusaM rpyHTa, npu
KOTOPLIX B COOTBETCTBUM C NPOEKTOM AOMKHbI COXPaHATE CBOK (OYHKLMOHANBHOCTE KOMMNOHEHTE AC, HeoBxoguMble Ans
obecneyeHns HenpepeIBHOCTH aKcnnyatauuy 6e3 HeoBOCHOBaHHOIO pycKa ANA 300POBbSA U XKWU3HU HACEMEHUS.

3.26 akcnnyaTtaunoHHoe TpeboBaHue (performance requirement): TpeboBaHue, koTopoe 0b6sA3bIBAET
hyHKLMOHANbHbIE UMK CTPYKTYPHbIE XapakTepucTuKM 000pyaoBaHUS UMW CUCTEMbl COOTBETCTBOBATbL 3KCMMY-
aTauMOHHBIM XapakTepucTukam (YyCrnoBusM).

3.27 cneKTpanbHasa NNOTHOCTb MOLWHOCTH (power spectral density): CpegHekBagpaTvyHas amnanTy-
Ja BornHoobpasHoro konebaHusa Ha eguHULYY YacTOoThl.

MpumedaHue 1 — [JaHHbIA NokasaTenb ANs BOMHOOGPA3HOIO YCKOPEHUWS BbIpaXatoT B e4MHULAaX CreKkTpanb-
HOI1 MMOTHOCTMW YCKOPEHUSA Ha eQuHWLLY YacToTkl: (M/c2)2/Ty (g2/w).

MpumeyaHue 2— lNpounaBonbHyo BUOpaLMIO XapaKTEpPHUIYHOT, Kak NPaBUo, YacTOTHBIM CMEKTPOM CneKTparb-
HOM NNOTHOCTM MOLLUHOCTK (PSD) mnu cnekTpanbHON NNOTHOCTM yCKopeHui (ASD).

3.28 HegonycTuMbIe xapakTepucTukm (prohibited features): OcobeHHOCTM NpoekTa, maTepuansbl, KOH-
CTPYKTUBHbIE OCODEHHOCTU UMK XapakTEepUCTUKU MOHTaXa, KOTOpble CTanu NPUYMHOM OTKaza B CBA3WN C CENC-
MUYECKMM CODbITUEM UMM HECMOCOBHOCTH 060pPYAOBaHNSA COXPaHATL CBOK KOHCTPYKTMBHYH LIENOCTHOCTb U
BbIMOMHATE Ha3HAYEeHHYH PYHKLUIO BO BpeMS 3eMMETPSCEHMA UMK UCMbITAaTENBHbBIX BO3AENCTBUWA, OCTUrao-
LLMX W BKNIOHAOLWMX YCTAHOBMNEHHBI YPOBEHb CEMCMOCTONKOCTM.

3.29 koHTponbHOE ucnbiTanue (proof testing): MicneiTaHne, ncnonebayemoe Ansa keanudukauyum obo-
PYAOBaHWSA C LENbI0 ero KOHKPETHOIO MPUMEHEHUS UMW Ha NpeAMeT COOTBETCTBUA KOHKpeTHOMY TpeboBaHuto.

[OHnanH-cnoBapb cTaHaapToB IEEE]

3.30 atTrecToBaHHOe cocTosiHMe (qualified condition): CocTosiHme obopynoBaHus 40 Ha4ana NPoeKTHo-
ro cobbITUs, Ona KoToporo BeINo noaTBEePKAeHO COOTBETCTBME 0bopyAoBaHWs NPOeKTHbIM TpeboBaHuaM npu
3agaHHbIX YCNOBUAX AKCMyaTauumn.

M punMedyaHune 1 — [aHHbIA TEPMWH MOXET OTHOCUTLCA, HanpumMep, K CUCtemMam I'IOCTaBapIAﬁHDrO oxXnaxpeHna
M KOHTPOmNA, KOTOpble, Kak npeanonaraeTcAd, J0MKHbl OCTaBaTbCA pa60TOCI’IOCO6HbIMM.

3.31 aTtTectoBaHHbIN cpok cnyx6bl (qualified life): Mepuoa, B TeyeHne KOTOpOro, Kak noaTBepxae-
HO WCMNbITAHUAMMK, aHaNM30M WK OMbITHBIM MYTEM, KOHCTPYKUWS, CUCTEMA MMM KOMMOHEHT DyayT cnocobHbI
bYHKLUMOHMPOBATL B 3a[aHHbLIX 3KCMNyaTalMOHHbLIX YCMOBUSAX COOTBETCTBEHHO KPUTEPUSM MPUEMIEMOCTH,
COXpaHss nNpu 3TOM CMOCOBHOCTL BLIMOMHATE Ha3HaYeHHY MM yHKUMKO Ge30nacHoCTU Npy aBapuu unu
3emMneTpaceHun.

MpnmeuaHue 1 — B KOHUe aTTecTOBaHHOrO cpoka cryxObl 0bopydoBaHWe AOOMKHO COXPaHdATb cnocob-
HOCTb BbINOMHATE hyHKUMO(M) BesonacHocTH, HeobxogmMmyo(bie) NPy MOCTYNMPOBaHHBLIX NPOEKTHOM WM MOCTMPOEKTHOM
COBBLITUAX.

[Fmoccapuin MATAT3 no Bonpocam beaonacHocTu, 2018]

3.32 pedepeHTHOE 06opynoBaHue (reference equipment): OBopynosaHue, Ucnonsk3yemMoe s ycTa-
HOBMEHWA Kacca CpaBHUBaEMOro 06opynoBaHUS.

3.33 knacc pedepeHTHOro o6opyaoBanus (reference equipment class): lpynna obopynosaHus, ume-
towero oblme xapakTepHblie NpU3Hakuy, onpegenseMble Habopom nNpaBun NPUMEHEHUSA N HEAOMYCTUMbIX Xa-
paKkTepUCTUK.

3.34 pedrepeHTHaa nnowagaka (reference site): Nnowanka, Ha KoTopol pa3smelleHbl obopynoBaHue
UNnW cpencTea, MCMomnb3yeMble ANS YCTaHOBMNEHWS Knacca pedyepeHTHOro 0bopyaoBaHus.

1) CoenacHo HIM-031-01 «npoekmHoe 3emnempsceHue — 3eMaempaceHue MakcuManbHOU UHMEHCUBHOCMU Ha
nnowadke AC ¢ nosmopsieMocmsio 00uH pasz 8 1000 nemy.

5
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3.35 TpebyembIn cneKTp oTKNKWKa (required response spectrum): CnekTp OTKNKKAa, yKa3aHHbI Nonb30-
Barenem nubo ero areHToM B cneundukaLmsx Ha kBanudukaumo nnu opMnpyemMblinl NCKYCCTBEHHO B LiENsX
obecrnevyeHns BO3MOXHOCTIW UCMOMbL30BaHWA NO HA3Ha4YeHno B ByayLiem.

MpumeyvyaHue 1 — HeobxoguMblil cnekTp OTKNUKa ABNseTcs TpeboBaHWeM, KOTOpPOe OMKHO ObITb BhINOMHE-
HO, W BKIIOYaEeT A0NYyCK Ha ncneitaHna B cootBetcTBum ¢ IEC/IEEE 60780-323.

3.36 pe3oHaHcHag 4acTtoTa (resonant frequency): YacToTa BO3OelCTBUSA, BbI3bIBAKOLLAA MUK OTKIUKA B
cucTeme, NOOBEPrHyTOM BO30eNCTBUH Bubpauuu. 3Ta 4yacToTa COnpoBOXAAETCHA COBUIOM dya3sbl OTKMMKA OT-
HOCUTENBLHO BO3OENCTBYHLWEeRn BUbpaumnu.

3.37 cnekTp oTknuka (response spectrum): Mpadmyeckoe n3obpaxeHne MaKkCcUManbHbIX OTKITUMKOB
MHOXeCTBa AeMNMpOBaHHbLIX OCLUMINIATOPOB C OAHOM cTeneHbo ceoboabl (SDOF), nogBepraembiX 0guHaKO-
BoMy 6a30BOMY BO3BYKAEHMIO KaK yHKLIMK YacToTbl reHepaTopa konebaHuin!).

3.38 xectkoe obopynoBaHue (rigid equipment): ObopynoBaHue, KOHCTPYKUMA M KOMMOHEHTLI, Hau-
MeHbLLAs pe30HaHCHas 4YacToTa KOTopbIX Bonblue npefensHOM YacToThl CNeKTpa OTKIMKA.

3.39 makcumansHoe pac4eTHoe 3emrneTpAceHue (safe shutdown earthquake): 3emneTpsceHue, cuna
KOTOpPOro OCHOBAHa Ha OLEHKE MakCUMarbHO BO3MOXHOMO 3eMNeTPsACEHUSA C YY4EeTOM reornormyeckoro cTpo-
eHWA U CeNCMOIOrMYecknx UCCnefoBaHUM permoHa U KOHKPETHOW MEeCTHOCTM, a Takke Ha cneunguyeckux
xapaKTepucTkax MecTHOro rpyHTa2). 3To 3emneTpsAceHue, B pesynbraTe KOTOPOro )OpPMUpYIOTCA BubpaLm-
OHHble KonebaHWsa rpyHTa MakCUManbHOW CWMbl, MPU KOTOPLIX B COOTBETCTBUM C MPOEKTOM OMpeferneHHble
KOHCTPYKLMWU, CUCTEMBI M KOMMOHEHTLI JOIMKHBLI OCTaBaTbCca paboTocnoco®HbIMU. K HUM OTHOCATCS KOHCTPYK-
LMK, CUCTEMbBI U KOMMOHEHTHI, HeobxoauMele Ansa obecnevyeHns yBEPEHHOCTH:

a) B LLeNOCTHOCTW rpaHnL JaBreHus NepBoro KoHTypa;

b) cnocoBHOCTM BLIMOMHWUTE OCTAHOB S4EPHOro peakTopa 1 Noa4epXKuBaTb ero B cocTosiHMK Besonac-
HOro OCTaHoBa;

c) cnocobHoCTW NpefoTBPaTUTL UMMM YMEHbLWTL NOCMNEACTBUS aBapUiA, KOTOpPbIE MOTEHUKMANLHO MOTYT
npuBecTU K BbiBpocam 3a npefensl Nnowanku, ConocTaBUMbIM C Npefenamu, ycTaHOBNEHHbIMU HOPMAaTWB-
HbIMW TpeBoBaHNAMU.

3.40 dyHKumua 6e3onacHocTM (safety function): OnpegeneHHas uenb, KoTopas 4OMmKHA OblTb JOCTWI-
HyTa pagu obecnevyeHuns GesonacHocTK oObekTa Ans NpeAoTBpaLLeHnsa UK YMeHbLUEeHUs Paanonormyeckinx
nocneacTBuWii Npu HOPManbHOM 3KCAyaTaLWi, HapyLeHUaX HOpPMarnbHON 3KkcnnyaTaunn n asapuaxs).

[Fmoccapuin MATATS no Bonpocam 6e3onacHocTh, 2018]

3.41 celicMOCTOWKOCTbL (Seismic capacity): MakcumanbHbIi CENCMUYECKWIA YPOBEHb, ANS KOTOPOro
BbINo noaTBEPXAEHO TpeGyeMoe COOTBETCTBME IKCMNYaTaLMOHHbIX XapakTepucTuk?).

3.42 ycnoBwuA akcnnyatauuu (service conditions): ®aktuyeckne msnyeckre COCTOSHUS WK BO3Oen-
CTBWS B Te4eHWe cpoka cnyObl 000pynoBaHmMs, BKITHYAKOLLEro HOpMarbHble YCMOBUS IKCNyaTauum, HapyLle-
HWS HOPMarbHbIX YCMOBWIA 3KCMMyaTaLyum, NPOeKTHble COBLITUA U YCNIOBUS paclUMPEeHHOro NPOeKTUPOBaHKUS®).

Mpumevanue 1— BlMmoccapun MAFATD no eonpocam GesonacHocT 2007 r. aBapuiiHble YCNOBUSA BKIHOYaNu
Kak NpOeKTHLIE aBapuu, Tak W 3anpoekTHele aBapui. Bropoi TepmuH Bein 3ameHeH B pamkax MATATS noHaTuem ycno-
BUIA paclumpeHHoro npoektuporaHua (DEC) [MATATI, SSR-2/1]. ObopynoeaHue, Heobxoaumoe B criydae DEC, gomkHo
MMETb COOTBETCTBYIOLLYIO KBanuukaunio. 3TUM 1 06BACHAETCH HeoBX0OUMOCTb M3MEHEHWS ONPeaeneHunst.

[Mnoccapuin MATAT3 no Bonpocam 6eszonacHocTu, 2007 I, UBMEHEH: CM. NpuMeYyaHune]

1) CoznacHo HI1-031-01 «cnekmp omeema (peakyuu) — CO8OKYNHOCME abCOMOMHbLIX 3HaYeHull MaKcuMansHbIX
0MBeMmHbIX YCKOpPeHUU NUHeUHO20 OCYUINAMmopa npu 3adaHHoM akcenepoegpamMmMol gozdelicmauu ¢ ydemom cobecmeeH-
HoU Yacmomel U napamempa demrghuposaHUs ocyunIsmopa.

2) CoanacHo HIM-031-01 «MakcumansHoe pacyemHoe 3eMIempsiceHUe — 3eMNempaceHUe MaKcUMansHow UHMeH-
cugHocmu Ha nnowadke AC ¢ nosmopsemMocmsto 00uH pas e 10000 nemy.

3) CoanackHo HIM-001-15, npunoxeHue 2, «ghyHkyus 6e30nacHocmu — KOHKpemHas uens u delicmeus, obecneyu-
garoujue ee docmukeHue, HanpaesneHHsle Ha npedomepatlieHue agapul u (unu) oepaHudyeHue Uux nocnedcmeutls.

4) CoanackHo HIM-031-01 «celicmocmolikocms anemedmos AC — ceoticmaeo anemedmos AC coxpaHsms npu 3eM-
NiempsAceHuUU crnocobHOCMb 8bINOAHAME 3adaHHble (OYHKULUU 8 COOMmeemcmeuu ¢ fPpoeKmom».

5) CoanacHo HIM-001-15, npunoxeHue 2, «ycnosus 6e30nacHoll aKCrayamauyul — YCmaHOBMeHHBLIE MPOeKmom
AC muHumansHeie mpebogaHus no Konu4yecmsy, xapakmepucmukam, CocmoaHur pabomocnocobHocmu, obbemy, nepu-
00UYHOCMU U UHLIM YCIOBUSIM MEXHUYECK020 0BCyKUBaHUS, KOHMPOIS U UCMbIMAaHuUll cucmeM (3neMeHmos), 8axHbIX
odnsa 6e3onacHocmu, Npu KOMopkix obecnequsaemcs cobmodeHue npedenoe besonacHou aKkcrnyamayuu u (unu) kpume-
pues bezonacHocmuy.
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3.43 cpok cnyx6bl (service life): MNeprvog BpeMeHM ¢ NEpPBOro 3anycka 00 OKOHYaTenbHOro CHATUA C
SKCMIyaTaLnin KOHCTPYKUWW, CUCTEMbI UNu koMnoHeHTa ).

[Mmoccapuin MATAT3 no sonpocam beaonacHocTh, 2018]

3.44 obopyaoBaHue KaTeropumn cericMmocTomkocTu | (seismic category | equipment): ObopynoeaHue,
CNPOEKTUPOBAHHOE C y4yeToM TpeboBaHUA CTOMKOCTM K BO3OEACTBUIO MAaKCUManbHOro pacyeTHOro 3eMneTpsi-
cenus (MP3/S2) n BbinonHeHWs HasHa4YeHHbIX UM hyHKLMIA GesonacHocTh Bo BpeMsa niunum nocne MP3/S2 npu
COXPaHEHUWN UM KOHCTPYKTUBHOW LIENOCTHOCTW.

3.45 o6opynoBaHue Kateropumn ceicmoctorkocTu Il (seismic category Il equipment): O6opynoeaHue,
K KOTOPOMY He NpeabasnsioT TpeboBaHne yHKLUMOHMPOBAHUS, HO OTKa3 KOTOPOro MOXeT HeraTMBHbIM oBpa-
30M MOBNUATL Ha hyHKUMIO BesonacHocTW MHoro obopyaoBaHus.

MpumeyaHne 1 — Takoe obopygoBaHue crefyeT NPOEKTUPOBAaTb YCTOMYMBLIM K OTKa3y, KOTOPbIA MOXET He-
raTMBHO MOBNUATL Ha paboTy obopynoBaHUA KaTeropumn CEMCMOCTOMKOCTK | N NpuMBeCTM K TpaBMe nepcoHana AC (Ha-
npumep, NyHKTa ynpasBneHnus) ¢ noTepei TpygocnocobHOCTH, YTO MOXKET ckasaTtbhea Ha GesonacHocTy akcnnyarauumn AC.

3.46 ceicMUy4ecKaa NpoYHOCTb (seismic ruggedness): CNocoOHOCTL BblAepKnBaTh paspyLlnTensHoe
BO34ENCTBME 3eMMNETPSACEHNS 3a CHET YyCTOMYMBOCTH, obecrnevymBaeMorl 0coBeHHOCTAMY NPOEKTUPOBAHWUSA U
M3roTOBMNEHNS.

3.47 ceilcmuveckas yA3BMMOCTL (seismic vulnerability): ®u3audeckas n/unm anekTpudeckas xapakTe-
pUCTUKA, KOTOpas MPW BO3AEMNCTBMU 3eMIIEeTPACEHNS MOXeT NPUBECTU eanHMLy oBopygoBaHusa B COCTOsIHUME,
NoABEPXEHHOE KOHCTPYKTUBHOMY NOBPEXOEHWUIO UMW HENCTIPABHOCTH.

3.48 cMHycounaanbHble TOM4KM (sine beats): HenpepebiBHasa crHyconaa ogHOM 4acToThl C aMNUTYAOM,
MOZYNMPOBAHHON CUHYCOWMAOW Bonee HM3KOW 4acToThI.

3.49 cuHyconpanbHbIN NpopbIB (sine dwell): HenpepbiBHas cuHycovaa ¢ 0QHON YacTOTOM.

3.50 ctaymoHapHocThb (stationarity): CoctosHue, cywecTBylollee, Koraa pacnpeneneHve amnnuTya,
YaCTOTHbLINA CNEKTP W ApyrMe onucaTtenbHble napaMeTpbl CUrHana BofiHOBOW (POPMbl OCTAKTCH CTATUCTUYECKN
NMOCTOAHHLIMW BO BPEMEHMU.

3.51 cunbHble KkonebaHua (strong motion): MpomMexyTKu BpeMeHW Ha BPEMEHHOW anarpamme ucnolita-
HWA YCKOPEHWEM, B KOTOPbIE MEePBbIA MWK YCKOPEeHUsA OocTuraeT u npesbiwaeT 25 % MakcnmansHoro NnMkoBoro
3Ha4YeHUst K MOMEHTY, Korga ycKOpeHuWe nagaeTt B NocrnegHwuin pas o 3HadeHus Hke 25 % makcumanbHoro
MWKOBOIO 3HAYEHUA.

3.52 pnameTp KOHCTpyKuum (structure diameter): [luameTp Kpyra nnowagbto, 3KBMBaNeHTHOW MioLa-
Ov dhyHaameHTa obbekTa.

3.53 ucnbiTatenbHblI cnekTp (test experience spectra): CnekTp oTkMKa, NOMYYEHHbIA N0 pesynbTa-
Tam WCMbITAHUIA, ONPEAEensoLWLMA CENCMOCTOMKOCTL pedpepeHTHOro obopyaoBaHMa onpeaeneHHoro Knacca.

3.54 ucnbiTaTenbHan 4acToTa (test frequency): HactoTa npumeHAeMoro ycunus, KoTopoe npunarainT
K 06opyd0BaHMI0 BO BpEMS UCMbITaHWIA.

3.55 ucnbiTaTenbHbIA CNEKTP OTKNMKa (test response spectrum): CnekTp oTkNKMKa, NOMyYeHHbIN Npu
CEeNCMUYECKUX UCTMbITaHWAX W NPeacTaBnsaLWMin coboW BpeMEHHYH0 3aBMCUMOCTb CMELLEHWI UCMbiTaTenbHOo-
ro ctona (obbI4HO MMEeHYeMoro BUOpOCTOMNOMm).

3.56 nepegatoyHan cpyHkums (transfer function): CnoxHas amnnMTygHO-4acToTHas hyHKLUA, KOTopas
onpegensaeT AMHAMWYECKMe XapakTepucTUKN JTIMHEWHON CUCTEMBI C MOCTOAHHBLIMKW NapaMeTpamMu.

MpumeuvaHne 1 — [na maeanbHOW cUCTEMbI NepedaToydHas yHKUMA npeacTaenseT coboi OTHOWeHKe npe-
ob6pazoBaHmst Pypbe BbIXOAHBIX AaHHbLIX K Npeobpa3oBaHnio Pypbe BXOAHLIX AaHHbIX.

3.57 yckopeHue HyneBoro nepuona?) (zero period acceleration): YpoBeHb yCKOpPEHWs BbICOKOYACTOT-
HOW HEeYCUIEeHHOW YacTK CNekTpa OTKNWKa.

n puMmedaHUue 1 — [aHHoe YCKOpeHWe COOTBETCTBYET MakCUMMarnbHOMY NMKOBOMY 3Ha4eHWUHO YCKOPEHKWA B Npo-
uecce ero uaMmeHeHnAa BoO BpeMeHW, KOTOpoe MCNoNb3yKT OnA nony4vYeHna cnexkrpa.

1) CoenacHo MOCT P 27.102—2021 (cmames 29) «Cpok criyx6bi — kaneHdapHas npodomKumensHOCms 3KCy-
amauuu o6bekma om Hadarna aKcriyamauuu unu ee 80306H08NEHUS Noc/e KanumansHo20 pemMoHma Ao MoMeHma 0o-
CMUXeHUs 0GBEKMOM NPedennbsHO20 COCMOSHUSY.

2) MononHumensHas MOACHSIOWAs UHhopMaUUs K mepMuHy npusedeHa & npunoxeHuu [A.
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4 CokpalieHus u o603Ha4YeHuns

B HacToswem cTaHAapTe MCnonb3oBaHbl Crnegylolle cokpalleHus 1 obo3HadyeHus:

BMN® — 6icTpoe npeobpasosaHue Pypoe (fast Fourier transform, FFT);

NCO — MexpgyHapogHas opraHn3auns no ctangaptvmsaumm (International Organization for Standardiza-
tion, ISO);

KKCK — kopeHb KBagpaTHbIi U3 cyMMbl KBagpaTtoB (square root of the sum of the squares, SRSS);

MATFATO — MexgyHapogHoe areHTCTBO MO aTtoMHoW aHepruu (international Atomic Energy Agency,
IAEA);

MP3/S2 — makcumansHoe pacyeTHoe 3emneTpsiceHue (safe shutdown earthquake, SSE/S2);

M3K — MexgyHapogHas anekTpoTexHuyeckas komuccus (International Electrotechnical Commission,
IEC);

OBKB — oTtonneHve, BeHTUNAUMA W KOHAWUMOHWpoBaHue Bo3gyxa (heating, ventilation and air
conditioning, HVAC);

OK — obecneyeHune kadectsa (quality assurance, QA);

M3/S1 — npoekTHoe 3emneTpsiceHne (operating basis earthquake, OBE/S1);

CKY — cuctema KoHTpons v ynpasneHus (instrumentation and control system, 1&C system);

YHM — yckopeHune Hynesoro nepuofa (zero period acceleration, ZPA);

ASCE — AmepukaHckoe 0bLLLEeCTBO rpaxgaHckux MHxeHepoB (American society of civil engineers);

ASD — cnekTpanbHast NNOTHOCTE yckopeHus (acceleration spectral density);

ASME — AmepukaHckoe 0B11ecTBO UHeHepoB-MexaHWKkoB (American society of mechanical engineers);

DBE — npoekTHoe cobbiTne (design basis event);

DEC — ycnoBus pacluMpeHHOro npoekTupoBaHua (design extension conditions);

EES — skcnepuMeHTanbHbIA CNEKTp OTKNWKa Npu 3eMneTpsiceHusix (earthquake experience spectrum);

HELB — paspbiB nepBoro kKoHTypa sgepHoro peaktopa (high energy line break);

IEEE — WHCTUTYT MHXeHepoB aneKTpoTexHWkn K anekTpoHuku (Institute of Electrical and Electronics
Engineers);

LOCA — aBapwsa c noTepein TennoHocutens (loss-of-coolant accident);

PSD — cnekTpasnbHast MMOTHOCTE MOLLHOCTH (power spectral density);

RMS — cpegHekBagpatuyHoe 3HadeHue (root mean square);

RRS — Tpebyembili cnekTp oTknuka (required response spectrum);

RSA — aHanu3s cnekTpa oTknuKa (response spectrum analysis);

SC-| — kateropwus cericmocTomnkocTu | (seismic category |);

SC-Il — kaTeropusa ceiicmocTtorkocTu Il (seismic category I1);

SC-II/l — kaTeropus ceiicmocTorkocTy nepexogHas ot Il k | (seismic category Il over |);

SDOF — ogHa cteneHb cBobogbl (single-degree-of-freedom);

SRV — npenoxpaHvTenbHO-pa3rpy3o4HbIin knanaH (safety relief valve);

TES — akcnepumeHTankbHbIW cnekTp oTknvka (test experience spectrum);

TRS — ucnbiTatenbHbI cnekTp oTknuKa (test response spectrum);

U.S. NRC — komwuccua no agepHomy perynupoaHuto CLUA (United States Nuclear Regulatory
Commission);

V&V — Bepudukauua n eanugauyusa (verification and validation);

3D — TpexmepHbIn (three-dimensional).

5 O6wue cBegeHUs 0 ceMcMUYecKon obCcTaHOBKE U OTKITMKe obopyanoBaHuA

5.1 O6wme nonoxeHuUs

B gaHHOM pasgene npveedeHa crnpaBoyYHas MHgopMauuMa o cercMudeckoit obcTaHoBKke U o paboTe
obopyaoBaHMa BO BPpEMS MOOEMNUPYEMBIX CEACMUYECKNX COBLITUIA. MNpUBEOEHHbIE YMCTOBbIE 3HAYEHUs AB-
NATCA TUMUYHBIMUK, UNMKOCTPATMBHLIMWA W HE JOMKHLI PACCMATPUBATLCH B KaYecTBe HOPMAaTMBHLIX. Brok-
cxema, npeacraeneHHas Ha pucyHke G.1, nokasbiBaerT, kakum obpaszom Ans keanudpuumpyemoro obopynosa-
HWUS onpenensoT celfiCMUYeckne YCroBus, HacTynaLwmne B pesynsTaTte 3eMeTpsicCeHus.
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5.2 Ceicmunyeckana o6cTaHOBKa

3emneTpsiceHUs NPOUCXOAAT B pe3ynbrate ob6pas3oBaHnA pa3pbiBOB M CKOMb3ALLMX NPOOONbHbLIX Nepe-
MELLEHNA recnorM4yecknx nopos. 3eMneTpsaAceHnsa Bbi3bliBAOT CryvarHble TpexmepHselie (3D) nepemelleHns
rPyHTa, XapakTepuayemble OJHOBPEMEHHbIMU, HO CTaTUCTUYECKU HE3aBMCUMbLIMW FOPU3OHTaNbHLIMKU U Bep-
TUKanbHBIMK cocTaBnawwumn. KonebaHua rpyHTa, Kak npaBwuio, UMeKT cryyYaHblil xapakTtep, obnagawT
LWMPOKUM ONanaszoHoOM YacToT U BbI3bIBAKOT MOTEHUMANLHO paspywmTensHble apdeKkTsl B AUana3oHe 4acToT
oT 1 'y oo npegenbHOW YacToTbl CNEeKTPOB OTKNUWKAa. [NpegenbHas 4actoTa 06bIMHO cocTaBnsieT oT 32 go
50 Ny oNA CTPOWUTENbLHBIX KOHCTPYKUWIA, HAXOAALWMXCA B 30HE 3eMMNETPACEHNUS, 38 UCKITIOYEHUEM LeHTpanb-
HbIX M BOCTO4YHbIX permoHoB CLUA ¢ rpyHTOM 13 TBepabiX NOPO4, W B APYIMX YacTaX MAPa, I4e BO3MOXHbI 3eM-
netpsceHuns, cnocobHble Bi3biBaTh KonebaHms yactoton go 100 'y, MpepensHas 4yactoTa MOXeT OblTb O0Nb-
e, ecniv AONOMHMTENbHbIE Harpy3ku, Bbi3biBalowve BUOpaLunio, coveTaroTcs C CeMCMUYECKMMIM Harpy3kamu.

OnnTenbHOCTbL cUNbHOro KonebaHus npu 3eMneTpsaceHun MoxeT cocTaenaTk oT 10 go 15 ¢, npu atom
camo cobbITUe B LIeNoM MOXKET NPOAOMKaThCA 3HAYUTENBbHO AOMbLUIE U Bbi3biBATb TOPU30HTANIbHOE YCKOPEHHUE
rpyHTa ot 0,1 g go 0,6 g unu Boiwe. NpooomKMTensHOCTL CUNbHOTC KonebaHvs 3aBUCUT OT TMNna rpyHTa, pac-
CTOSIHMA OT 3MWLEHTPa, 3HEPrMX, BbICBODOXOAEMON Npu paspyLlieHun, ¥ NPOLOIHKUTENBHOCTU CKOMb3SALINX
nepeMeLLLeHUA reonorMyecknx nopoa.

5.3 O6opygooBaHue Ha chyHOaMeHTax

YpoBeHb BUOpayuuvu1, co3naBaemMon Npu ABUMKEHWW FPYHTa (KaK ropu3oHTanbHOM, Tak M BEPTMKANbHOM),
MOKeT BbITh ycuneH nnu ocnabneH npu nepefade obopyaoBaHWo, YCTAHOBNEHHOMY Ha yHaameHTe. [ns
noboro 3agaHHoro konebaHus rpyHTa naMeHeHne 3aBUCUT OT COBCTBEHHBIX YacToT Bubpauun (rpyHTa, dyH-
JaMeHTa, MPOMEXKYTOHYHOW KOHCTPYKLUMKM 1 000pydoBaHKs), KECTKOCTM, Macchl U FTEOMETPMM 34aHusa 1 npome-
MYTOYHbIX KOHCTPYKLMA, @ TaKKe OT MEXaHW3MOB OeMn{pupoBaHna (KoaPUUNEHT OeMNPUPOBaHNA MOXKET
3aBUCeTb OT paccMaTpMBaeMblX ‘-IaCTOT)1). LLinpokononocHble CNEKTPbl OTKIWMKA, KOTOPbLIMM 0DbLIYHO ONUCHIBA-
0T konebaHua rpyHTa, yKasbiBatoT Ha npeobnagaHne MHOro4acTOTHOro BO3ByaeHuWs.

5.4 O6opygoBaHMe HA ONOPHbLIX KOHCTPYKLUUAX

KonebaHwne FPYHTa (TODVISOHTaJ'IbHOQ n BepTMI{aﬂbHOG) MOXeET DbITb OT(PUIBTPOBAHO MPOMEXYTOYHLIMK
CTPpOUTENTbHBIMW KOHCTPYKUNAMK, HTO NMPUBOONT K hopMUpOBaHUID YCUNEeHHbIX UK ocnabneHHbIX y3Kononoc-
HbIX KonebaHui BHYTPW KOHCTPYKUNNA. OUHaMnYeCcKnin OTKIKK OGODyﬂOBaHMH Ha OMNOPHbIX KOHCTPYKUNAX MOXET
ObITb AONONHUTENLHO YCWUNeH nnum ocnabneH oo YPOBHA YCKOpPeHKUA, BO MHOIo pas BonbLIEero U1 MeHbLUEro,
4eM MakKCuManbHOe YCKOpeHKWe rpyHTa, B 3aBUCMMOCTKN OT ,EI,EMI'ICbI/lpyPOLU,EFO QCDCbE.'KTEI 1 cOBCTBEHHbIX 4acToT
OGOpy,EI,OBaHMH. Y3KononocHslie CNeKTpbl OTKMWKa, KOTOpble 06bI4HO ONKMCLIBAKOT ABMXKEHMWE Nona 3gaHus, yKa-
3bIBAKOT Ha TO, 4YTO I'IDEOGJ'Ia,EIaI'OLIJ,MM MOXeT DbITb OHO4YacCTOTHOe 8036y>1<,qume. CDMJ'IpraLI,I/IFI BHYTPEHHUX
KonebaHui KOHCTDyKLI,I/II?I MOXET NPONCXOOANTL B rMOKNX pr60ﬂpOBOﬂHbIX cuctemax. [na KOMMNOHEHTOB, yCTa-
HOBMNEHHLIX BOANKM OT Onop TDY60]'IDOBO,EI,OB, pesyneTupytouiee konebaHne MOXeT ObiTb npenmyLecTBeHHO
O4HOYACTOTHLIM NO CBOEW npupone n MMeTb HYacToTy, PaBHYK WUIK 6ﬂVI3Ky{-O K pESOHaHCHOﬂ 4acToTe CUCTEMBI
pr60|’IpOBO,EI,OB. ,D,J'Iﬂ KOMMNOHEHTOB, YCTAaHOBIEHHbLIX Ha NMHUU pr6onpoao,u,a, Takoe pe3oHaHCHOe COCTOoA-
HWUEe MOXET CTaTb l'IpI/EL{HHOﬁI BO3HWKHOBEHUA KpI/ITW-IECKOﬁ CenCMUYEeCcKon Harpyaﬁmz).

5.5 UHTepdpercbl U HeXenaTenbHbie B3aUMOAEeACTBUA

HekoTopble eguHULbI OGODy,ElOBaHVIFI MOTYT MMeTb 3MNeKTpu4eckne nnm mexaHm4eckme MHTEpPdENChl Unn
pacnonaratbCs B HBI'IOCpe,D,CTBEHHOI?I brnivsocTu ApYyr ot gpyra. Ceiicmuyeckasn KBBJ’IMCDMKEILI,MFI OﬁDpy,ﬂ,OBaHVIFl
OOIKHA Y4YUThIBaATb ocobeHHoCTH pasMeLlleHna (Hanpmmep, QOMNOpPHOro yarna v aHkepHoro errlJ'IEHVIH) W NOTEH-
UnanbHy BO3MOXHOCTbL HeﬁﬂarOl’lpMﬂTHle B3aMMOLENCTBUIA, BbI3BAHHbLIX 3eMIeTpaceHnem (TBKMX, Kak na-
OeHWe BbillepacnonoXeHHbIX KOMMNOHEHTOB, yOapbel BCrieacTteBue Brnuakoro pacnonoXxeHnAa, HepaBHOMEpPHbIE
CMelleHWNA, pacnblineHne XUOgKocTH, 3aTtonneHne Unn I'IO)KE!D). Ecnn gBe eguHULbI OGODWJ,OBBHVEFI WMEKT Me-
XaHUYeCKMUe UIK INEeKTPUYEeCKne NHTePMENCI, BNMAHWE HEPABHOMEPHOIO OTHOCUTENBHOTO CMELLLeHWs obeunx
€0WHWUU, BbI3BAHHOTO 3eMIeTpACeHnemM, creqyet oueHMBaTb NyTeM pacCMOTPEHWNA BO3HUKAKLWNX OrpaHnye-
HUW Ha YPOBHE I/IHTEpCbeIﬁCB n nyTem noaoTBEpPXOEHWA (I'IOCpE,EI,CTBOM aHanuaa u/vnm I/ICI'IbITaH]/IH) OTCYTCTBKMA

1) Mpu esinonHeHuu ananusa obopydoeaHus Ha ghyHdameHmax Heobxodumo yyumbieams aghchexms! e3aumodedi-
CMeUst KOHCMPYKUUL ¢ 2pYHMOBbIM OCHOBaHUEM.

2) Mpu ewinonHeHuu aHanusza obopydoeaHUs Ha OMOPHBLIX KOHCMPYKUUAX HeobxoduMmo ydumbieams 3¢hehexkmel
g3aumodelicmauss KOHCMPYKYUD ¢ 2pyHMOBLIM OCHOBaHUEM.
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BITUSHUS HA 9KCNyaTaluMoHHbIe yHKLUM 0BopygoBaHMs, KOTOpbIe OOMMKHbI BLINOMHATLCS B Npouecce u/unm
rnocrie CeMCMWYeCcKoro Bo3OerncTBUS. ITO MoXeT ObiTk OCYLLECTBIEHO C MOMOLBH chneuuanbHbIX MeTOLoB
OWarHOCTUKK (MeToOMK 1 Npoueayp).

5.6 MogenupoBaHue BuGpaLun, BLI3BaHHOW 3eMneTpACeHUeM

5.6.1 O6wume nonoxeHnn

OcHOBHOE paszpylwatoLlee HanpsikeHwe B 060pyg0BaHUK, BO3HUKAOLEE B pe3ynbTate 3eMneTpAaceHns,
3aBWUCWUT OT MHTEHCMBHOCTMW BO30yxZeHws konebaHnun rpyHTta (YHI), konuyecTBa UMKNOB NWKOBOW amniu-
TYAbl, NPOAOMKUTENBHOCTU BO3BYXKOEHWNA U yCUNEeHUs BO30YXAEHUS, BbI3bIBAEMOr0 OTKMUKOM KOHCTPYKLUUHA
30aHUMA U/MNKM cUCTeMbl, The ycTaHoBrneHo obopygoBaHue. Llenb cedcMUyeckoro MoaenMpoBaHusl COCTOMUT
B peanucTUYHOM BOCMPOU3BEOEHUU NOCTYNMPYEMOro NpupoaHoro 3emnetpsaceHus. GopMa Mogenupyemoro
celcMmnyeckoro konebaHus, Mcnonb3yemMoro npu KBanudukaymim o6opyL0BaHUs NyTEM aHann3a unn TectTupo-
BaHWs, MOXeT ObITb ONMCaHa OOHOW W3 Creayrwmnx yHKUWIA:

a) CNeKkTpoM OTKIWKa,;

b) 3aBMCUMOCTEI U3MEHEHUI BO BPEMEHN;

C) crnekTpanbHOW NNOTHOCTBLIO MoLWHOCTU (PSD).

Mogenupyemele ceiicMuyeckne KoneGaHusi MoryT BbiTe CreHepuMpoBaHsl Ans dyHAaMeHTa, nona 3ga-
HUS MMM OMOPHOW KOHCTPYKUMK, Ha KOTOPbIX OOMKHO ObiTh ycTaHoBneHo obopynoBaHue. [aHHoie 06 9ToM
npegocTaensieT Nofb30oBaTenb WM areHT MNosnb3oBaTens B cocTaBe cneuudukauuin ans obopynosBaHus
(cm. pasgen 6), unu reHepupoBaHne NPOUCXOAMT APYTMMIK CTaHAapTHBIMK crocobamu.

3-3a HanpaBneHHoro xapakrepa celncMuyeckmx kornebaHuin U OTBETHBIX CMELLEHUA CTPOUTENbHBLIX KOH-
CTPYKUWUIA 1 0B0Opyn0oBaHUA CBEAEeHUs 0 HanpaBneHnU CMeLLaLL X YCUMiA U ux npumMeHeHun k obopynoea-
HUIO JOMKHbI BbITh YKa3aHbl UMW YCTAaHOBMEHbI KaKUM-NMBOo ApyrMM COOTBETCTBYHOLMUM 0bpasom.

5.6.2 CneKkTp OTKNMKa

CnekTp oTKNMka gaeT MHGOopMaLUuio O MakCUMarnbHOM OTKIMKe reHepaTopoB KonebaHwin ¢ ogHon cTe-
neHblo ceoboabl (SDOF) B 3aBMCMMOCTU OT YaCcTOThl FeHepMpyeMbix konebaHuin u gemndupoBaHusa nog Bos-
OENCTBMEM BXOOHbIX KonebaHuii. YacToTHaa cocTaBnsawLLas U NMKOBOE 3HAYeHUe BXOOHbIX KonebaHui, T. e.
YHM, nomkHbl BbITh YKa3aHhbl.

HeobxoAMMO NOHUMATL, YTO CMEKTP OTKNUKA He NPefoCTaBnsaeT CrnedyrLyio MHOPMaLUIo:

a) o chopme BOnHbl BO36YKOAEHWA UMM BDEMEHHOW 3aBMCMMOCTY NPOU3BEAEHHbIX €10 BO3MYLLUEHWN;

b) npogorxuTensHocTn konebaHui (LomkHa ObiTh Yka3aHa B KBanuuKauMoHHON cneuundukaunm);

C) AMHaMWYecKon peakuyum noboro kKoHkpeTHoro o6opyaoBaHus.

dopmy BOMHLI BO36YXOeHWs oBblYHO onpesenalT MyTeM WM3YyYeHWs MMeHLLUXCS 3aperucTpupoBaH-
HbIX AaHHbIX O 3eMIEeTPACEHUAX U 0COBEHHOCTAX MecTa, Ha KOTOPOM pacnonoxeHa nnoiwaaka. Obuwas npo-
OOMKUTENBHOCTE KonebaHui, a Takke NPOOOMKUTENEHOCTE CUIMBHBIX KoneBGaHuin OoMmkHbl BbiTe YKa3aHbl B
cneundmrKkalm 3akynok WMNn NpoekTHoW cneundukaumm. Ecnu npogomKUTenbHOCTE CUMbHbLIX KonebaHui
He ykasaHa WM He yKasaHa HUKakasa gpyras uHdopmauus/TpeboBaHne Ons KOHKPETHOM nnowagk1, To Npo-
OOIMKUTENbHOCTL CUMBHBLIX KoneGaHui Ans ceMcMUYEecKUX MCMbITAHWA OOMKHa COCTaBnAaTb He meHee 15 c.
OuHaMmuyeckmnii OTKNMK 0BopyooBaHMA onpedensoT ucxoasa U3 ero cobCTBEHHOM YacToThl M XapaKTepUcTUK
gemnduporaHusa. Ecnu obopynoBaHue He MOKasbIBAET HUKAKOTO YCUNeHUs KonebaHui npu YyactoTax Huke
npegensHoM YacToTel, TO Takoe 060pya0BaHUE CUMTAIT CTOMKUM.

5.6.3 BpemeHHana 3aBUCMMOCTbL CEMCMMUYECKUX KonebaHui

BpemeHHas 3aBMCMMOCTb CEMCMUYECKUX KornebaHuin — aTo popMa KonebaHui, Bbl3BaHHbIX 3eMneTps-
ceHnem, obozHavaemas B BUAeE 3aBUCMMOCTH YCKOPEeHMs 0T BpeMeHu. KonebaHna MogenupytoT Ha OCHOBaHMM
LaHHbIX O pearnbHbIX UMM UCKYCCTBEHHO reHepupyeMblx 3emneTpaceHusix. NMpumMeHuTensHo k nobomy ataxy
30aHUA 3aMUCb BpEMEHHOW 33aBUCMMOCTM CEMCMUYECKUX konebaHuin oTpaxaeT BnusHue hakTopoB UnbTpo-
BaHWA W yCUneHns KonebaHui 3a cYeT caMoro 34aHns U APYrUX ONOPHbLIX KOHCTPYKUKMA. [pu Hanuuuu ceege-
HWIA O 32aBUCMMOCTMN CECMUYECKNX KonebGaHnin BpeMeHM MOXHO C MOMOLLbH ANCKPETHOro aHanuaa Ha OCHOBe
BMN® onpegenntb yckopeHne kak dyHKUMIO YacToTbl. Mexay cnekTpoM OTKNWMKa U BPEMEHHOI 3aBUCUMOCTLIO
celicMuyecknx konebaHuini HeT OAHO3HAYHOW KOPPEnsaUuKM, NOCKONbKY AAHHLIA CNEeKTP OTKNMKa MOXKeT BbiTh
NMoMy4YeH Ha OCHOBE HECKOMNBKNX BPEMEHHbIX 3aBUCUMOCTEN CEMCMUYECKUX KonebaHuii,

5.6.4 ®yHKUMA cneKTpanbHOW NMNOTHOCTU MOLLHOCTH

CnekTpanbHas nnotHocTs MowHocTK (PSD) npeactaensieT coboil cpefHeKBagpaTMUYecKkoe yCcKopeHue
konebaHuiA 1 onuckiBaeTcA Kak hyHKUMA YacToTbl. PSD gaeT npefctaBneHvMe 0 YacTOTHOM pacnpegeneHmm
MOLLLHOCTM CUrHana yckopeHWsi (Mepa MOLLHOCTM CUrHana B guanasoHe 4acToT), W 3Ty YHKLKUIO 0BbI4HO
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MCNONb3YKT ANA XapaKTEPUCTUKMA LUMPOKOMOMOCHbIX CTaUMOHapPHbIX clydaiHbix konebaHui. [nsa AaHHbIX O
Bubpauun amnnutyay PSD BbipaxalT B eANMHWLAX YCKOPEHWs B KBagpaTe Ha repu [(M/CQ)‘?/rLI, unm ngru,].
CornacHo Teopeme lMapceBans KBagpaTHbIA kopeHb M3 0OWwen nnowaan nog PSD-KpUBOR paBeH cpepHe-
KBagpaTudHoMy 3HadeHuo (RMS) yckopeHus, paccumTaHHOMY BO BpeMeHHon obnactu. PSD npegoctaensaet
MHopMaLWio, KAacarLYHCA HENOCPEACTBEHHO BO3DYKAEHUSA, HE YYUTLIBAsS BIUAHUA Ha MHOXECTBO reHepa-
TOpoB KonebaHwii ¢ ogHOoi cTeneHbto ceoboabl, B OTNMYKME OT cnekTpa oTknuka. ®yHkuma PSD He onpegenseT
TOYHYO (POPMY BOSHbI MM NPOOOIKUTENBHOCTE BO30YKOEHWSA, HO NO3BONAET CPasy YBUAETb BaXKHble Xapak-
TEPUCTUKM KonebaHus, 3aBMCcsLLMe OT YacToThbl, NMPW B3rMsae Ha ofgHy kpusyto. PSD nossonseTt npuMeHsTb
COOTHOLUEHUS Mexay BO3DYXOEHWEM W OTKIMUKOM ANA NMHEWHbLIX CUCTEM, UCMOMb3ya ANS 3TOro yHKLUMKW
npeobpa3zoBaHuns.

5.7 JemncpmupoBaHue

5.7.1 O6wume nonoxeHnn

HemndupoeaHme — ato obllee HAMMEHOBaHWE Pas3NU4YHbIX MEXaHW3MOB PacCesHWUs 3Heprum B cu-
cTeMe. Ha npakTuke gemMndupoBaHue 3aBUCUT OT MHOTUX NapamMeTpoB, TakUX Kak KOHCTPYKTUBHbIE 0COBeH-
HOCTWU CUCTEMbI, pexuM BUbBpauuun, gechopmManuns, HopmMansHas COCTaBNAKLWAA CUMbl, CKOPOCTb MOTOKOB U
BpaLleHui, MmaTepuanel, COeJMHEeHUSA 1 BO3HUKAKLWNe TpeHus. B Teopun NuHedHbIx konebaHui cyluecTByeT
ynpouwjarLlee OOMNyLEeHWE O TOM, 4TO AeMNdUPOBaHNE BbI3BAHO UCKITHYUTENbHO BA3KOCTHBIMW CBONCTBAMM
CUCTEMbBI UK ABMAETCH NPONOPLMOHANbHbBIM OTHOCUTENBHON CKOPOCTU ABMXKYLLMXCA YacTelr. [MoaTomy, korga
peyb MAEeT O KONMWYECTBEHHOM MNokasaTtene AeMndupoBaHMA B peanbHO CYLIECTBYHOLEN cucTeme, 06bIYHO
NPUHUMAKT 3TO 3HAYEHUE IKBUBAMEHTHLIM BA3KOCTU UMK MUHEWHO 3aBUCMMbLIM. 3TO yAOBHOE ynpoLlleHue,
CBA3bIBaKOLLEE peanbHoe MNoBedeHWe anmnapaTtHbliX CPeacTB, KOTOpoe MOXET ObiTb 00 HEKOTOPOW CTeneHu
HEMUHEWHEIM, C TEOPETUYECKUMUI KOHLENUUAMUN, KOTOpble 0BLIYHO UCNOML3YHOT NMUHENHbLIE METOALI aHanmnaa.

Pa3zymHO npeanonoxuTb, 4TO hakTuyeckoe agemndupoBaHue No npupode HenuvHewWHo. [na 6onb-
wrHcTea obopygoBaHus aemndupoBaHue ABNSeTcA yHKUMen aMmnnuTyabl OTKNMKA, 3aBUCSLLEN OT Takux
daKTopoB, Kak TpeHue BHYTPWM MaTepuana wnuv B COeOUHEHUAX MEXIYy KOMMNOHEHTaMW, TDEHNE CKOMBXEHWS
KyNOHOBCKOrO Tuna. [Ang aHanuMTU4Yeckux LUenen 3T MexaHu3Mbl pacCessHUsl 3HEepPrim 4acTo MOXHO paccma-
TpMBaThk NpUBMU3UTENBHO Kak NMuUHelHoe AeMndUpoBaHWNEe, ecnu OOMKHLIM 0Bpa3oM y4yuTheIBaTh TOT (PakKT,
UTO 3TM NPUBNUKEHHbIE NPeACTaBNEHUS M3MEHSAKTCA, MHOIAA 3HAYUTENLHO, C YBENWYEHWEM OTKnuKa. Hanpu-
Mep, HU3KOMMMNEeAaHCHbIE NCMbITaHWA ANsA onpegenenns addekta gemndupoBaHWUs cneayeT UCnonb3oBaTh ©
OCTOPOXHOCTLH, TaK Kak NpW CUMbHbLIX KONebaHuaAX, XxapakTepHbIX ANs 3eMNeTpsaceHnid OonNbLIOR MOLHOCTH,
BbILLEYNOMSAHYThIE (hakTopbl MOFYT NPUBECTU K TOMY, YTO pearnbHoe AemndupoBaHue OyOeT COBEpLUEHHO
MHBIM W rOpasgo Bbille, YeM NMPU U3MEPEHUN HAa HU3KUX YDPOBHSX.

[na obopynoeaHua, aensawLLlerocss cOOpKoi KOMMNOHEHTOB, 0OLIYHO He CYLLECTBYET €QUHOM0 3HaYeHus
KonuyecTBeHHOro nokasatensa gemnduposaHns. Ceon addekT gemMnUupoBaHnUs XxapakTepeH Ans KaXKaon oT-
AenbHoM YacTn 000pyaoBaHUA, HaYMHaA OT CBapPHbIX UMW COeaUHEHHbIX DONTamMM KOHCTPYKUWIA, 1 3aKkaH4MBas
ogHOpOOHbLIM MaTepuanom. BennuvHa neMndupoBaHMs MOXET BapbUpOBaTbLCA OT MecTa K MecTy B 3aBUCU-
MOCTK OT MHOXecTBa thakTopoB. [1oaToMy, KOrga ykasbiBaloT KONMUYECTBEHHLIN NoKkasaTtens eMndupoBaHns
ans obopynoBaHus, 0ObIYHO NPUBOASAT OUANA30H TUMWYHBIX 3HAYeHUA. Tak KaK pa3HbIM pexrMam Bubpaymm
KOHCTPYKLUWK MOTYT COOTBRETCTBOBATh pa3Hble 3HAYeHUA nokasartens aeMndupoBaHus, YTo Yallle BCEro U npo-
MCXOOMWT, TO NMpW NPOBELEHMM aHanuaa crneayeT yKasblBaTb, K KAaKOMy pexuMy BuMOpauuM obopynoBaHWus B
MHTEpEecyLleM AMana3oHe YacToT OTHOCUTCS 3Ha4YeHue nokasarensa 4eMndupoBaHns.

5.7.2 UamepeHune gemndpmpoBaHua

5.7.2.1 Obwwe nonoxeHus

Teopusi NMMHENHbLIX KONebaHWIA MOKa3bIBAET, YTO CYLleCTByeT MHOXECTBO METOAO0B W3MEpPEHUs OeMrl-
dupoeaHus. CrnegyeT NposBNATbL 0CODYH OCTOPOXHOCTL MPWU YCTAHOBMEHUM COOTHOLLEHUS MexXay uaeanb-
HOW MOLEenbio U NpakTuyYeckon cucteMon. Hanpumep, peako yaoaetcs HanTu onst obopyaoBaHWs NonoXeHue
TOYEK, KOTOpble TOYHO COOTBETCTBYHOT 3fIeMEeHTaM COCPEeAO0TO4YEHHOW Macchl B Mogenun. HekoTopble MeToabl
pacyeTa, OTHOCALMECS K AeMnrupoBaHuto konebaHuin, OCHOBaHbl MCKITOYMTENBHO Ha NPeanonoxKeHuax (Ha-
npyMMep, MoAenMpoBaHue KOHCTPYKL MK B Buae cbopkun reHepaTopoB KonebaHuii ¢ 04HOW cTeneHblo cBo6oabl).

Heponyctumo npoBoauTh pacyeThl AeMNUPOBaHUSA UCXOAS HEMOCPEACTBEHHO M3 MAKCUMAambHOMo OT-
KNUWKa Ha pe30oHaHCHOM MyKe, M3MepeHHoro B Moboi Touke obopyaoBaHUA, U BENMUYUHBI BXOQHOTO BO3byKae-
HUS CUHYCOMOANbHOW pa3BepTKM, MOCKONbLKY OTKIMK TOYMEK 000pyoOBaHUA OOLIYHO OnpeaensaeTcs BEKTOPOM
chopmbl KonebaHnin U KO3 PUUNEHTOM YYaCcTUS ANS KawKOoro pexkuma svbpauuun. Ons oueHkn aemndupo-
BaHUA OBOLIYHO WCMOMb3YIOT NEPEHUCTIEHHBIE HUXE MEeTOAbl, HO [OMycKaeTcsa MCnofb3osBaTe M Apyrve obo-
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CHOBaHHble MeToabl. OHM OCHOBaHbI HA AONYLLEeHUK, 4TO B 0B0PYL0BaHWUM MOXET CYLLEeCTBOBaTb OANH PEXNM
BMbpauuun, a gaT4yMKN OBWXEHWS] YCTAHOBMNEHbI B MECTax, KOTOpPble HE HaxoOAaTCs B COCTOSAHWM MOKOA Npu
B030yxaeHun konebaHuin. Bo Bcex cnyvasx cnefyeT cobnofgaTe OCTOPOXHOCTL MpW ONpeaeneHum Toro, sB-
NAeTcs N CyLeCcTBEHHOW HEMMHENHOCTL AeMNgUPOBAHUA MO OTHOLUEHWUIO K aMNNUTyae OTKIuKA.

5.7.2.2 OnpepgeneHune gemMnduUpoBaHUs NyTeM M3MEPEHUS CKOPOCTU 3aTyXaHUs

OKBMBaNEeHT gemMngupoBaHie 3a CHEeT BHYTPEHHEro TPeHUs (BA3KOCTW) MOXeT OblTb paccymTaH nyTem
PErncTpaLmm CKOPOCTH 3aTyXaHWUsl NPU KOHKPETHOM pexkume BUbOpaummn. Takol Nopsagok pacdeTta 4acTo Hasbl-
BawT MeTo40M NnorapnmMU4ecKoro AekpeMeHTa.

5.7.2.3 OnpeneneHue aemMncupoBaHus NyTeM U3MEPEHUS LWMPWMHBLI MOMNOChl OTKIIMKA Ha YPOBHE MOMo-
BUHHOW MOLLHOCTU

BosbyxaoeHne obopyaoBaHUo JOMKHO NepeaaraThbcs MearneHHO pacnpoCcTpaHsLWencs CUHyconaans-
Hol BUGpaunei. MamepsioT oTknuk B nioboi Heobxogumon To4ke o6opygoBaHus 1 oTobpaxkatoT rpacu4ecku
Kak pyHKUMIO YacToTbl. Micxoas u3 nonyyYeHHbIx rpachnKkoB OTKIIMKa MOXKET BblTb paccyMTaHo gemndupoBaHmie
ONS KaXK4oro pexuMa smbpaunmn nyTeMm M3MepeHunst WMpUHbE COOTBETCTBYHOLLEr0 PE30HAHCHOTO NUKa B TOYKE
NMONOBWHHOW MOLLHOCTUK. Takyk nNpoueaypy pacyera 4acTo Ha3biBalOT METOAOM M3MEPEHMWS LUMPUHbLI NOMNoChI
Ha YpOBHE MOMOBUHHOW MOLLIHOCTH.

5.7.2.4 OnpepenexHune gemndupoBaHMsa MeTogamMK annpokCcUMMaLnmn KpUBom

ObopynoBaHue noasepralT BO3LEWCTBUIO CUHYCOWAANbHOMO, CRyYalHoro MM HecTauMoHapHOro BO3-
ByxaeHns 1 paspabaTbiBaloT hyHKUMIO NpeobpasoBaHus oTknuka. JemnduposarHme konebaHnin BeIYUCISOT
nytem nogbopa matemMaTr4eckoh Mogenu Ons hakTMHecKnx AaHHbIX O YacToTe CUrHana oTKnuka (nepega-
ToJuHOWM oyHKUMKM). MNogbop kpuBOW NO3BONUT OCNabuTe BNWsIHWE MOOLIX LWIYMOB MNW HebonblUnX OWKNBOK
3KCMNepuMeHTa.

5.8 YueT gemncompoBaHun

5.8.1 O6wume nonoxeHnn

Hwnana3oHbl gemngupoBaHns, U3MepeHHble B COOTBETCTBMU C 5.7.2, ABNAITCA LEHHBIMW AaHHbLIMKW 4NN
NpoeKkTUpoBLLMKa 0bopydoBaHus. JemndrpoBaHUe UCMOMb3YIOT paznuyHbiM 06pa3om npu NpoBedeHUN KBa-
NUKALUWOHHBIX UCMNBLITAHWA U aHann3o0B, Kak onvcaHo B 5.8.2 n 5.8.3.

5.8.2 NMpumeHeHne aemMnpuUupoBaHUA NPU UCTILITAHUAX

5.8.2.1 Ob6Lwume nonoxeHusa

Mpwn ncneiTaHnM obopyaoBaHne MoXeT ObiTb KBaNUMUMPOBAHO NyTeM BO3OENCTBMS HA HEro0 MMUTUPY-
eMOro CENCMMYECKOTro TONYKa, onpegensieMoro TpebyemsiM cnekTpom oTknmka (RRS). Cnektp oTknuka onpe-
aenseT ceNcMUYecKnii TONYOK Yepes NMKOBLIA OTKNMK MHOXEeCTBa reHepaTopoB konebaHuii ¢ 04HOM CTeNeHbH0
cBobogbl.

5.8.2.2 llinpokononocHoe BO30yxOeHNe

MockonbKky reHepaTopbl SBASOTCS runoteTvdeckumn, B RRS moxeT ObiTb Mcnonb3osaHo noboe dak-
TUYeCKoe 3Ha4YeHWe KPUTUYEeCcKOoro AemndupoBaHusa Ons McnbiTaHui, Hanpumep 5 %, 1 oHo He obAzaTtenb-
HO JOMKHO COOTBETCTBOBaTL peanbHOMy gemMndupoBaHuio obopygoBaHust (cnegyet obpatuTe BHUMaHMe Ha
oTnM4KMe oT ucnonb3oBaHus RRS B aHanuze, roe 3HadeHue geMndUpPOBaAHUA OOMKHO ObiTb CBA3AHO C pe-
anbHeIM 0bopynoeaHuem). MNpumeHeHne Tpebyembix cnekTpoB oTknuMka (RRS) 1 vcnbiTaTeneHbIX CNeKTpoB
otknuka (TRS) npu Bbibope nNpuemMnembix UCMNbITATENBHLIX kKonebanwui npueeneHo B 8.6.1. [na 3HayeHun
KPUTUYECKOro AeMnPUPOBaHUA B CEKTpax OTKMMKa CYLLEeCTBYIOT CreayoLle COOTHOLWEHWS:

a) npw cpaBHeHun RRS n TRS npegnoytutensHo, 4Tobbl AgemndrpoBaHme B 060ux crnyyasx Obino ogu-
HaKOBbIM;

b) npu cpaeHeHun RRS u TRS, korga nemndupoBaHve He cCOBMafaeT, NPUMEHSAIOT criegytoLlmMe ycno-
BUA:

1) ecnu gemndpupoBaHue ansg TRS npeebiwaet gemndupoeanune ons RRS n cobniogeHo cooteeT-
CTBME KpUTEPUSM, YKasaHHbIM B 8.6.1, TO KBanugpuKaLns BO3MOXHA, Tak Kak B 3TOM criy4ae oHa obecnedyvea-
€T 3anac NpPoYHOCTH,
2) ecnu gemncuposanne gnsa TRS meHblue gemnduposaHus ans RRS, saknioveHue o ksanuduka-

LMW1 HEBO3MOXHO De3 ganbHenwen oueHkn. OgHa M3 BO3MOXKHOCTEN 3akNyaeTcsa B MOBTOPHOM aHanuae Te-
CTOBBLIX kKornebaHun ¢ uensto nonyyeHus TRS onsa npuemnemMoro 3HadeHns gemMndupoBaHusi U BO3MOXHOCTU
NPUMEHEHUSA KPUTEPWER, YKA3aHHbLIX B NepeYncrieHun a) unu b1).
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5.8.3 NpumeHeHne geMmngpMpoBaHUA B aHanuse

Mpyn aHanuze co3galT matemaTuyHeckyd mogens obopyaoBaHWs, NO3BOMSAOLYI0 NPOrHO3MpPOBaTh OT-
KNWK Ha celcMmudeckne konebaHua. [na Gonee TOYHOrO NpPoOrHo3a OTKNWKA 3HadeHWe gemndupoBaHWa, UC-
nonb3yeMoe B 3TOW MOAENU, JOIMKHO COOTBRETCTBOBATL (DaKTUYECKOMY pacCessHU0 3HepPruM B 06opyaoBaHNM.
AnbTepHaTUBHLIA NOAXOA 3aKMYaeTcs B UCNOMNb30BAHUM KOHCEPBATUBHOIO 3HAYEHUS NMUHENHOIO 3aTyXaHus
A5 NOnyYeHUs KOHCepPBaTMBHOW OLEHKW oTKNMKa. B niobom cnyyae HeoGxogumo 3HaTh AManasoHbl gemndu-
poBaHWsi ANA KOHKpeTHoro obopyqoBaHus, a Takke npvpony HEMWHeAHOCTEN U WX BnusAHWe Ha oTknuk. Co-
OTBETCTBYHOLLME 3HAYEHMS AeMNUpoBaHMA MOTyT BbiTb NMOMYyYeHbl B Pe3ynbTate UCMbITaHWA UNn U3 Apyrux
0D0CHOBaHHbLIX UCTOYHMWKOB.

Kak npaBuno, B GoNbLIKMHCTBE CryYaeB KOHCTPYKTUBHbLIE CUCTEMbI NpeanonarawT geMndupoBaHue 3a
CYeT TPeHUS, OQHAKO HEKOTOpLIe WKadbl MK kopnyca o6opyaoBaHWUA MOTYT UMeTb AeMndupoBaHne Apyroro
xapakTtepa. PewweHuve Takol npobnembl SBMAETCH aHaNUTUHYECKN CMOXHbLIM 1 AOMKHO NPOBOOUTLCH C MCMNONb-
30BaHWEM COOTBETCTBYHOLLUX METOOOB.

HenwnHeAHOCTM MOryT CyLLECTBOBATh B JOMOMHEHWE K TEM, KOTOpbIE CBAA3aHbl ¢ AemnduposaHuem. MNMoa-
pobHee cM. B 11.3.

6 TpeboBaHuA K KBanucpukaumm No KPUTEPUO CEUCMOCTOMKOCTH

6.1 O6LWMe nonoxXeHUs

Keanundukauusa asnaerca popmMmanbHbIM NPoLECCOM, B X04e KOTOPOro YeTKO PErMcTpupyemMbiM U OTChe-
XrBaemblM cnocobom gocturaetca Tpebyemasn HarnagHoCTh, YTOObl MOXKHO BbINO KOHCTAaTMPOBaThL MPUMEHK-
MOCTb WM MpaBMNbHOCTb KBanudmkauun. TpeboBaHua K kBanudukaumMm, Kak npaeuno, geTanbHO ManarakT B
3aKyno4YHOW WMNKU NPOEKTHOW crneuuduKalum, rae Hapsgy ¢ 3TUMK TpeboBaHUAMM YKa3biBaOT TaKKe HOPMbI
M CcTaHZapTbl, COOTBETCTBME KOTOpPLIM HeobxoaMMmo noaTBepauTb. HacTosawmia ctangapT npegnonaraert, yYTo
TpeboBaHUA 4YeTKo onpeaeneHbl, MOHATHbLI U NPeACcTaBneHbl Kak YyacTk KBanuukauuoHHOM cneundukaymm
obopygoBanus. Cneyundkayma JoMmKHa BKNoYaTh cneunanbHele TpeboBaHWs K UCMbITAHUAM, aHanuay, ycTa-
HOBMEHWIO CXOACTBa UM MeTo4aM, OCHOBaHHLIM Ha onbiTe. Cneundukaumsa gna nporpaMmebl CEMACMMUYECKOR
KBanuukaumm OOMKHa BKIOYaTh, Kak MUHUMYM, cnegyioulee:

- crneuMdurKaumio nognexalero ksanupurkayum obopygoBaHus;

- YCINOBWSA CTapeHMsl, KOTOpble HeoBXooMMO y4MUThIBaTh B NpOLEcce KBanngukalum;

- cneundukauuo TpeboBaHUn K CEMCMOCTONKOCTH;

- cneundukaluio KpUTepmer NPUEMIEMOCTH.

Cpasy nocne yctaHoBrneHus TpeboBaHuii MOXHO onpeaennTb, BygeT nu kBanudrkaynsa npoBegeHa ny-
TEM WCMbITAHWA, aHanv3a, YCTAaHOBMNEHUSA CXOACTBA, HA OCHOBE OMbITa UMK C UCMONb30BaHNEM KOMBUHaLMK
3TUX METOA0B.

MeTogbl, ucnonb3dyemble Ans kBanudgukauumn obopynosaHus, NnpuBeaeHsl B pasgene 7.

6.2 Cneuudmkalusa nognexaliero Keanucgpukauum o6opyaoBaHus

Heobxogumo npefoctaBuTh YeTKyo cneuundukaduio obopynosaHuns. CrneunduKauust JomxHa cogep-
xaTtb:

- onvcaHve UaN4ecKnx CBOWCTB oBopydoBaHWA, ero Mapky/MOAEnk/TUM, YepTex, perncTpaLnoHHbINA
HoMep, (Puan4eckme/akcnnyaTaLuMoHHbLIe XapakTEPUCTUKN U T. 4.;

- onpefeneHne BaxHbIX AN 6e30NacHOCTH YCTPOUCTB M CXeM, a TakKe X dyHKUMI(K) BesonacHocTy
BO Bpemsa 1 nocne ctapeHus u MP3/S2;

- rpaHuubl obopyaoBaHWA, nognexalero kanudukaumm (BKNYas npocTpaHCTBEHHbIE OrpaHUyeHus
WM NOTEHLMAMbHbIE B3aUMHbLIE OFPaHUYeHns);

- 3MEeKTPUYECKNE 1 MEXaHUYECKNE Harpy3kn 1 COEANHEHWS;

- Nogpo6HOCTK YCTAHOBKM U MOHTaXa, BKII04ast OPUEHTALMIO A0 NEPBOI ONopbl;

- cpega, B KOTOpoW 06opydoBaHne JOMKHO BeIMOMHATL CBOK(M) hyHKUMIo(M) Be3onacHocTy;

- ycrnoBuWs akcnnyatauun obopyaoBaHus.

6.3 Cneuundmkaumusa ycnoBuMn cTapeHus

Ycnosus CTapeHud, OGyCJ’IOBJ’IEHHbIE ycnopuamm oxpymamu.l,eﬁ cpedbl Ha AC (HOpMaJ’IbeIE, Hapyule-
HWUEe HOPManbHbIX yCJ'IOBVIﬁ, aBapMF‘IHbIe) M ycnoBuamMn akcnnyartaunn, KoTopble Heobxognmo YHUTbIBATL B
npouecce Keanupukawun, JOMKHbI ObITb onpeneneHol B COOTBETCTBUM C MaeHTUdMKaUMEN KOMMOHEHTOB U
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ycrnoBuin ucnons3oBaHusa obopynoeaHus. KoHTponb coctosHus (Hanpumep, no IEC/IEEE 60780-323) B coue-
TaHWKU C KOHTPOSEM YCNOBWIW CTapeHKs AN oLueHKM gerpagaumn, ecrnv ato npegycMoTpeHo, NpoBoaaT TOMbKO
B TOM Crly4ae, Korga cyLecTByeT M3BeCcTHas 3aBUCUMOCTb Mexay Aerpagaumen KOHTPONuMpyemMoro KOMMNoHeH-
Ta BCNeacTBUe CTapeHua W aerpagauuei dpyHkuun BezonacHocTn obopynoBaHus. [JomkHbl ObITe yKazaHbl
rpaHnLbl UCNbITaHWIA, NPUMEHSIEMbIE NPU UCTILITAHUWM Ha cTapeHue (Hanpumep, no IEC/IEEE 60780-323). [o-
nonHuTensHas nHopmaunsa npueegeHa s pasgene 8.

6.4 Cneundrmkaumna TpeboBaHUA K CEHCMUYECKUM KoneGaHuam

Heobxogumo 4eTko onpefenvTb faHHble TpeboBaHua. OHM OOMKHBI BKMOUYATh, KAK MUHUMYM, CNeayto-
wee:

- ANUTENBHOCTL CUMBHLIX KonebaHwin Npu 3eMneTpaceHun (cM. 5.6.2);

- TOpPU30OHTasnbHbIE U BEPTUKANbHbIE cencMmuyeckue konebanus (Hanpumep, RRS, PSD, BpemeHHas 3a-
BUCMMOCTB) NPKU CENCMUYECKUX UCTIbITAHUSX, COOTBETCTBYOLWME ypoBHAM [13/S1 1 MP3/S2;

- npu otcytcTBuM RRS Heobxoaumo ykasaTb MakcumarbHble YCKOpeHWsl konebaHusa noma WM KoH-
CTPYKUMK HA BCEX 3HAYMMbIX YacToTax Nubo NnpeacTaBUTb BpEMEHHYH 3aBUCUMOCTE;

- obocHoBaHHoe umcno M3/S1, no koTopomy cnefyeT NPOBOAUTL KBanudukaluno obopyaoBaHUsS Nepes
ero keanudpukaumen Ha cTonkocTb kK MP3/S2 ana kaxgon nnowanku, Unu ucnonb3oeate yucno M3/S1, pae-
Hoe 5;

- getanu o yucne cencmoBonH npu MP3/S2 (ecnu Heobxogumo);

- OTHOCMWTEINbHbIE OrPaHUYEHUA/CMELLEHNA B MECTaX MEeXaHWUYeCKUX/aNeKTpUYeckux coequHeHnin obo-
pyLooBaHUSA (KPOME MOHTaXKHBIX COEAMHEHWI), BbI3BAHHbIE 3€MITETPSICEHUEM;

- 3anac NPoYHOCTU, NPUMEHSEMBIA MPU UCMBITAHUSAX HA CEACMOCTOMKOCTE ANns ypoBHen M3/S1 u MP3/
S2. [ing nony4YeHusa gononHuTensHon nHcopmauuu cm. IEC/IEEE 60780-323.

6.5 Cneuundrmkauma KpuTepueB NPpUemMneMocTu

OueHka paboTtocnocobHocTn obopyaoBaHUs C LIEMbH ero keanudukauum gomkHa BbiTb OCHOBaHa Ha
3apaHee yCTaHOBMNEeHHOM Habope KpuTepues npuemnemMocTu. [pu 3TOM He JOMKHbI UMETE MeCTO criefyLlne
MWUHMUMAanNbHLIE YCNOBWUS, HACKOMBKO 3TO BO3MOXHO:

a) paspylleHue Unu npormb KOHCTPYKLWUKU, KOTOPBIE MOTYT 3aTPyAHATL UMW NPenAaTCTBOBAThL BbIMOIHE-
Huto noboi BaxxHON Ans 6e30nacHOCTM DYHKLWK;

b) notepsa BeixogHOro curHana;

C) NMOXHbIA UMK HEXenaTenbHbIA BoIXOAHOW CUrHarn,

d) 3HauMTEenbHOE OTKMOHEHWE YCTABKW UMW YCTABKW OTKIHOYEHUWA C YYETOM YKa3aHHOW TOYHOCTM;
e) noTepsi TpebyeMbIX 3KCMMNyaTaLMOHHbLIX XapakTepUCTUK ((PYHKLUMOHAMNbHBIX U 3NeKTPUYECKUX);

f) HapylweHue LenocTHOCTK rpaHunL, KOHTYpa nog AaBneHueM.

YKazaHHble KpUTEPUU NPUEMIEMOCTU COrnacHo pasgeny 8 AomkHbl bbiTe onpegeneHsl 40 U NOCME UC-
MbITAHWA HA cTapeHue, a Takke 00, BO BPpeMs M NMocre UCNbITaHWiA Ha CEMCMOCTOMKOCTbL. MIcXoaHble 1 NocT-
cericmMuyeckne OyHKUMOHamNbHbIE MCNbITAHWA NPOBOAAT B Ha4yane v B KOHUEe NporpaMmbl COOTBETCTBEHHO B
Lensax nony4yeHust TOYHbIX pedepeHTHLIX JaHHbIX O XapakTepUCTUKaX UCMbITyeMbIX 00pa3LoB 06opyooBaHKS.
Yucno v TN UCNbITaHWA, NPOBOAUMBIX B KAYECTBE MCXOOHBIX (DYHKLUMOHAMNbHBLIX UCMBITAHWA, MOTYT OTNMYaTh-
Cs1 OT YMcrna W TUna nocT-ceMCMUYecKMX PYHKLIMOHAMNbHBIX UCMBITAHWIA.

7 Nopxoa k kBanuduMKaumm Ha CENCMOCTOMKOCTb

7.1 ®yHKuMusa 6ezonacHoOCTU

KBanudukauns Ha celicMocTolKoCcTh 0BopyaoBaHus kateropum cencmoctonkocTu | (SC-I) pomxHa ge-
MOHCTpUpOBaTh cnocobHocTe 0bopynoBaHUS:

- BbINOMHATL Heobxoaumyto(bie) dyHKuuo (M) BesonacHoCcTH BO BpeMst W/WnK nocne Toro, Kak OHO nog-
BEPIMOCh BO3AEACTBUIO CUI, Bbl3BaHHbIX MP3/S2;

- n3beratb NOXHOro cpabaTbiBaHWA NPU BO3AENCTBUM Ha HEro CuUr, Bbl3BaHHbIX MP3/S2, koTopoe Mo-
YeT NoCTaBUTh MOA Yrpo3y BeiNonHeHne pyHKUMK(iA) BesonacHocTu.

Ob6opynoBaHue, kBanuuUMpoBaHHoe Kak obopynoBaHue KaTeropum celncMOCTOMKOCTY |, 4OMKHO ae-
MOHCTPMpPOBaTh CNOCOBHOCTL BLINONHATL CBOK hyHKUMO Be3onacHOCTM BO BpeMA W/UMW nocne 3eMnerps-
ceHus. Heobxogumbie dyHKLMWM Be30nacHOCTU 3aBUCAT HE TOMbKO OT camMoro obopyaoBaHuA, HO Takke oT
cuctembl M AC, B COCTaBe KOTOPLIX OHO AOMKHO (DYHKUMOHMPOBaTh. PyHKL MKW 6830MacHOCTY BO BPEMS 3eMIie-
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TPACEHWS MOTYT BbITb TAKUMM Xe, HO HEPEAKO OTNMYaTCHa OT PYHKUMIA Be30nacHOCTU, HeobxooMMbIX nocrne
3eMneTpsaceHus. Hanpumep, oT aNeKTpUYeckoro YCTponcTeBa mMoxeT BbiTb BocTpeboBaHo cnepytowee (unu
KomBUHaLMA cneayoLlero):

a) He UMeTb NOXHbIX cpabaTbiBaHWIA BO BPEMS 3eMNETPACEHUS;

b) BBINONMHATL HazHauyeHHY(ble) (PYHKUMIO(K) Kak BO BPEMS, TaK WU NOCre 3eMNeTpsCceHUs;

C) BblaepaTb 3eMNEeTPSCEeHWE U NPOAOIKUTD BbIMOMHATbL HA3HAYEHHY0 (OYHKLMUIO NOCHE HEro.

[na nopaoep:aHusa LenoCTHOCTM KOHCTPYKLMW BO BPEMSA 3€MINETPACEHWS KaK OTOENbHON 3a4a4vmM MOXET
notpeboBaTbCca Opyroe ycTponcTBo. HacToswmMin cTaHgapT UCXOOWUT M3 TOTO, YTO yKasaHHble B Hem Tpebo-
BaHWA NOHATHbLI, 8 onpefeneHve QyHKUMNU(iA) BesonacHoOCTM ABMNSETCA YacTbio CnelunduKkaLlnum Ha KBanudgu-
kauuio obopynoBaHua. MNonb3oBaTens OTBEYAET 2@ MPOBEPKY TOro, YTO BbIOpaAHHLIA NOOXOA K NPOBEAEHUID
KBanuduKaLl M CoOOTBETCTBYET BCEM TpeboBaHUSM.

Ecnu dyHkums(n) 6esonacHocT obopynosaHns TpebyeT geMoHcTpaumum paboTocnocobHOCTH BO BpeMs
3eMNeTPACEHMUs, TO 3TO OCYLLECTBNAKT HA OOHOM M3 3TANOB KBANUMUKALNOHHbBIX UCNbITAHWIA NYyTEM MOAENU-
pPOBaHMS CUMbHbLIX KonebaHuin.

[na kBanuduyMpyeMoro nocpeacTBOM UCNbITaHWA 0bopynoBaHUd, uMetoLero bonee ogHOW yHKUUN
BesonacHocTK, MoXeT noTpebosaTbca Heckonbko MP3/S2 ona oeMoHcTpauun Haanexallero BbiMONHeHus
BCcex hyHKUM BezonacHocTu. Kpome Toro, obopynoBaHue OOMKHO BelAepXaTb Bo3aelcTeue cepun 13/S1
[cm. 9.1.7, 11.5, A.2.4.2, nepeuncneHune b) n A.3] oo npumeHeHus k Hemy MP3/S2. Mpwu oTcyTcTBMM Bonee To4-
HOW MHOpPMaLMK 0BbIYHO CHMTAIOT QOCTATOMHBIM NPOBEAEHME NSATU UCTIbITAHWIA Ha ycTolYMBOCTb K M3/S1.

7.2 Metoabl kBanugMKkaumm Ha CEeACMOCTOWKOCTb

B HacTosleM cTaHfapTe npefcTaBneHsl Hambornee 4acto MCNonb3yeMble METOAbl KBanuUKaumum Ha
CEeMCMOCTONKOCTE. DTV METOAb! OENSAT Ha NATh KATEropui:

a) ucnbiTaHue (B MOAEMUPYEMbIX CEHCMWUYECKNX YCIIOBUSIX);
) MeTo[ CXOACTBa (OCHOBaHHbLINA Ha CEMCMUYECKX MCMbITaHUSX aHanorm4Horo oGopynoBaHus);
) aHanus;
)
)

o O O

couyeTaHue MCNbITaHUA U aHanusaa;
MeTOLbl, OCHOBAHHLIE HA MMEKLLUMXCSH OMNbITHLIX OaHHbIX.

B npunoxeHun G npueeneHsbl Brok-cXxembl, UNNIOCTPUPYOLLME AaHHOE OAeNeHne.

McnbiTaHua Ha CeMCMOCTOMKOCTb, BXoAsliMe B cocTaB obwen nporpamMmbl KBanugukauuv, OOMKHb
OblTb NpOBEAEHbl B Hagnexalleld nocnefoBaTelbHOCTU W C COOTBETCTBYIOLLMMI SOMNYCKaMK Ha WCMbITaHWs,
ykasaHHbimu B |IEC/IEEE 60780-323. HeobxogmMmo Takke NpuMHATE Mepbl N0 MOeHTUdMKaLUM 1 OnNucaHuto
3HaYMMbIX MEXAHM3MOB CTAPEHMWSA C YYETOM [OMYCKOB Ha UCMLITAHWUS, KAK YKa3aHo Bbllle. BeinonHas gaHHble
yKkasaHus, crnegyet NpogeMOHCTpUpOBaTh cNOCOBHOCTE 060pPYAOBaHUSA BbIMOMHATL HA3HAYEHHYI0 eMy hyHK-
uuio 6e30NacHOCTM Ha NPOTSHIKEHWUM BCErO aTTECTOBAHHOMO cpoka cnyXbbl, a Takke OYHKUMOHaNbHYW pabo-
TocnocobHocTe 0bopynoBaHus Bo Bpemsa u/unu nocne MP3/S2 B KoHLe ero aTTecToBaHHOro cpoka cryxobl.

MeToa CXOACTBa OCHOBaH Ha CpaBHEHWW C NPeabIAyLUMK UCMbITaHWAMKW aHanormyHoro obopypnoea-
Hus. KBanudurkauMoHHble UCTbITaHUS pedpepeHTHOro 0bopyaoBaHuA M NOnyYeHHble NMpu 3TOM aHanuMTnde-
CKWe [aHHble 3KCTpanonupylT, OCHOBLIBAACkL HA CXOOCTBe BO30yxJaloLlero BO3LENCTBUA (CEMCMUYECKON
aKTWMBHOCTU), OU3NYECKON cUCTeMbl U PyHKUMOHaNsHOCTU 0bopyaoBaHusa. CxoacTBo pU3MYECcKOn CUCTEMBI
1 pyHKUMOHANEHOCTU 0B0pyAOBaHWA YCTaHABNWUBAKOT HA OCHOBE aHanu3a OaHHbIX, KAacaroLMXcsa NPOeKTUPO-
BaHWA, SKCnnyaTaumm, 3aKynku, NpOM3BOACTBA W UCMbITAHUA, B Lensx noaTeepxaeHus cnocobHocty obopy-
JOBaHus-kaHguaaTta yHKLMOHMPOBaTbL B COOTBETCTBUM CO CneundukauuamMmm KsanugpuuMpoBaHHOro pede-
PEHTHOrO 06opyOOBaHNS.

MeTon aHanv3a npegHazHadeH Ana keanudukauum obopyaoBaHusa B Tex crnyvasx, Kkorga Ans 4eMOH-
CTpaLWK BLINMONHEHUA MM CBOMX NMPOEKTHBIX hyHKUWA BNOMHE AOCTATOYHO OAHOWM KOHCTPYKTUBHOM LeNOCTHO-
CTW B YCNOBUAX CENCMUYECKUX U APYTUX CTAaTUYECKUX U OUHAMUYECKNX Harpy3ok.

Keanudukaumo o6opynoBaHWs HA OCHOBE OMbITHBIX AaHHbIX (CM. NpunoxeHwe A) cnegyeT paccmMaTpu-
BaTb Kak YaCTHbIA criyqain metona cxofcTsa [meToga b)].

Kaxpbiin U3 ykasaHHbIX Bbllle METOA0B UMK MHble 0B0CHOBAHHbLIE MeToAbl MOTYT BbiTb MPUMEHEHBI s
npoBepKu cnocobHocT 0bopynoBaHUA COOTBETCTBOBATL TpeboBaHuAM KBanudrKkaLumMmM Ha CEMCMOCTOMKOCTb,
BKIMOYasA JOMNYCKW, MpUBOOALLUE K HeonpeaeneHHocTsM. Beibop JomkeH BbITe OCHOBAH Ha MPakKTUYHOCTU Me-
ToAa ANS AaHHOro TUna, padmepa, opMbl U CIIOKHOCTW KOHGUIypaumMmM obopygoBaHnsA, HE3AaBUCMMO OT TOrO,
TpebyeTcsa nu oueHKa paboTocnocoBHOCTM C TOYKN 3PEHUA BbIMOMHEHUS (HyHKUMKM Be30MacHOCTN UMK TOMbKO
C TOYKM 3PEHUSI KOHCTPYKTUBHOMW LENOCTHOCTH, a TaKKe Ha HaOeXHOCTW BbIBOAOB. BHe 3aBMCUMOCTU OT Bbl-

)
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BpaHHOro metoda Heobxo4UMO WOEHTUMULUPOBATL U ONUCaTe MeXaHu3mbl cTapeHus (pasgen 8), KoTopbie
MOTYT BWATL Ha COCTOSIHWME W noBedeHve 0bopyaoBaHWs BO BPEMS M NOCIEe 3eMMNeTPACEHNs.

ObopynoBaHue, oTHOCSLLEeCA K Kateropuun cencmoctonkocTu Il (SC-11), HenpepbiBHOM paboTkl KOTOPOTo
He TpebyeTcs BO BPEMSA UMK Mocne 3eMNeTpaceHns, Ho 0TKas UM B3aWMHOE BRMSIHWE KOTOPOTro MOXET CHU-
3UTb 40 HegonycTUMoro ypoeHs paboTocnocobHocTe obopynoeaHua kateropum SC-I, HaxoasaWwerocs ¢ HUM
B HENOCPEeACTBEHHON Brv30CcTu, A4OMKHO BbiTe CNOCOBHO COXPaHATh KOHCTPYKTUBHYIO LENOCTHOCTbL B TaKOM
cTeneHu, YTobbl cerncMmudeckue cobbiTa cunoin o MP3/S2 Bkno4ynTensHO He MO Bbi3BaTh OTKa3 B paboTe
obopynosanus kateropun SC-I. [ins oueHkn o6opynoBaHus, oTHocsWerocs k kateropum SC-Il, ncnonbayot
MeTodbl KBanuguKaLlMm Ha CeMCMOCTOMKOCTL, YCTAHOBNEHHbIE B HacTosAweM ctaHgapte. ObopynoBaHue ka-
Teropumn SC-Il, HaxogAlleecsa B HeNocpeacTBeHHOW BnuaocTu oT obopyanoraHus kateropun SC-I, obbIYHO OT-
HOCSIT K KaTeropuun cercmocTorkocTuy, nepexonHon ot Il k | (SC-II/1).

8 CrapeHue

8.1 O6wme nonoxeHun

CornacHo IEC/IEEE 60780-323 oueHka npu3HakoB cTapeHust obopynoBaHWsa B COOTBETCTBMM C MPO-
rpaMMoin ncnbelTaHuii Heobxoamma, 4YTobbl ONpefennTs, OKa3biBAET MM CTApeHWe CYLeCTBEHHOe BNUsHME Ha
crnocobHocTb 060pyA0BaHMSA BLIMOMHATE Ha3Ha4veHHyw(ble) dyHkuuio(n) BesonacHocTu. BaxHoe onsa 6es-
onacHocTu obopygosaHWe, NoABEPKEHHOe, KaK YCTaHOBINEHO, 3HAUUTENbHOMY CTapeHuo, 4ONMXHO GbiTh Npu-
3HaHO HENPWroAHbLIM K KOHUY cpoka cny:x0bl 40 NPOBEAEHWA WCMEBITAHWIA B YCIIOBUSAX MPOEKTHbLIX COOLITU
(DBE). ins Takoro obopyagoBaHus cnedyeT ycTaHaBnvMBaTh aTTeCTOBaHHbIM CPOK cnyxbel. Mpy onpegeneHum
aTTecTOBaHHOMO CPOKa crybbl y4MThIBAIOT Aerpagaumnio xapakTepucTuk obopydoBaHusa 0o, BO BPEMS U MO-
Cre aBapWUiiHbIX YCITOBUIA B 3aBUCUMOCTH OT NMPMMEHUMbIX TpeboBaHui. YcTaHOBNeHWe aTTecToBaHHOMo CpoKa
Cny»0Obl TECHO CBA38HO W C YCTAHOBNIEHWEM aTTeCTOBaHHOIO COCTOSIHMA. ATTECTOBaHHbLIM COCTOSTHUEM CHUTa-
0T TaKoe COoCTofiHMe Aerpajauuv, npu KoTopom obopyaoBaHWe JeMOHCTPUPYET HopMankHoe hyHKLUMOHMPO-
BaHue BO Bpemsa nocnefyouero DBE.

B cooteetcTBUM c IEC/IEEE 60780-323 gna obopyaoBaHuWs, He UCMbITbIBAKOLWErO 4eACTBUS 3HAYNTENb-
HbIX MEXaHM3MOB CTapeHus 1 paboTaroLlero B yMepPeHHbIX YCOBUSAX OKPYKaloLlen cpedbl, Mepbl, Npegoxpa-
HAIOLWE OT CTAPEHWs, ¥ YCTaHOBMNEHWEe aTTeCcTOBaHHOrO cpoka cnyx0bl He TpebytoTesd, ecnu Bbina BeinonHe-
Ha OUEeHKa WK NPOBEeAEH aHanus Ha npegMeT CTapeHusl, KOTopble NokKasanu, Y4To YCrnoBWA aKcnnyaraumu B
TeyeHue cpoka cnyx0Obl o6opyaoBaHWs He NPUBOLAT K MOBLILEHWI0 BEPOATHOCTM OTKasa BO BpeMs ceicMu-
4YecKoro cobbiTus.

8.2 Tepmuueckoe ctapeHue

TEpMI/I'-IECKOE cTtapeHue Heobxognmo y4HUTbIBaTh, €CrN OHO MOXET NpUBeCcTU K N3MEHEHNKD MeXaHu4e-
CKMX CBOWCTB MartepuanoB, U3 KOTOPbIX N3rOTOBIEHO 060py,EI,OBEIHME (repMETM‘-IHQCTM, KOS(bd)VILI,HEHTa aemn-
d)HpOBaHMﬂ). Ocoboe BHMMaHue crnegyet yoenAaAtb TepMUYEeCKOMY CTapeHWH NONMMMEPHbIX MaTepuanos,
MCNoInb3yemMblX ANA U3rOTOBIEHNA U30NALNN, COeUHEHNA U PA3bEMOB. TEPMUYECKOE OKMCIIEHNE MOXET NpU-
BOOWTE K MOBbIWEHWIO XPYNKOCTHU MaTepuana. TepMn4eckoe cTapeHue MoXeT ObITb CMOOeNnnpoBaHO B Xo4e
UCMbITaHWA Ha YCKOPEHHOE TepMNYeCKoe CTapeHue. an Takom UcnbITaHMM ocoboe BHUMaHWe SOMKHO ObiTh
YAeneHo BbIGOpy pPeEXMMOB NogbeMa TemMnepartypbl U CBA3@HHOW C 3TUM npoaoITKUTENBbHOCTN WCNbITAHWA.

8.3 PaguaunoHHoe cTapeHue

PagnaunoHHoe cTapeHne HeoBXOOUMO y4uTbiBaTb, ECMU OHO MOXKET NPWUBECTU K M3MEHEHUIO MeXaHu-
YyecKWX CBONCTB MaTepuanoB, U3 KOTOPbIX U3roToBneHo obopynosaHue. Ocoboe BHUMaHWe crnedyeT yaensaTb
CTapeHuIo NoJ BO3OeNCTBMEM paguauMoHHOro 06MyYeHrs NonuMepHbIX MaTepuanos, MCNonb3yeMblX B rep-
Moobonoyke, U METanmnoB, noaBepraemMbix 06rny4eHro NOTOKOM HEWTPOHOB BbICOKOW MMOTHOCTW (HanpuMep,
kopnyca, 6roka KOHTPONbBHO-M3MepUTeNbHbLIX NPUGOPOB, PACNONOXEHHbIX B HEMNOCPEACTBEHHON 6nn3ocT oT
aKTWMBHOW 30HbI).

8.4 YxypweHue cBOWCTB U KOPPO3UA MaTepuanos

yxy,u,me;—me CBOWCTB U KOpPPO3K Martepmanos DﬁOpy,D,OBaHMFl HBOGXO.EIMMO BHMMATEINbHO M3y4aTb. ﬂﬂﬂ
yydyeTa OaHHbIX SABMEHUN cnenyet npoBOAUTE UCMNbITAHUA Ha BO3OENCTBUE TeMneparypbl U Bnaru (I'IpM HOpP-
MalbHbIX N aHOMAarnbHbIX YCITOBUAX Opr}l(al-DLI.l,em Cpe,ﬂ,b[), a Takxe, Mnpu HEOGXO,DMMOCTM, XNMUYEeCKne uc-
NbITaHKA.
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8.5 CTaPEHME npyv UUKNNYeCKUX MeXaHUYeCKNX NI INeKTpUu4eCKnx BDS,EIEI;!CTBHFIX

MaHoc no NnpU4nHE UMKNMNYEeCKNX MeXxaHMYeCKNX UNK aNeKTpu4yecKnx BO3OeNCTBNIA Heobxogmo Y4UTbI-
BaTb AnNA BCEX BUOOB 060pyﬂoaanﬂ, YbW NOABWXHbIE YaCTK 4acToO MCNONb3YKTCA B X04€e 3KCnnyaraunm AC.
Ona yyHeTa 3TUX ABNEHUN PEeKOMEHOYETCA NPOBOONTL 3KCNNyaTalyMOHHbIE UCNbITAHWA, METOOWKW KOTOPbIX B
3HAYUTENbLHOW CTENEHU 3aBUCAT OT MCNomb3yeMblX TEXHONOITMA W B HACTOALWEM CTaH4apTe He OnucaHbl.

8.6 BM6paunoHHoOe cTapeHue

8.6.1 O6wMe nonoxeHnnA

KeanudukauMoHHbIM UCNbITaHWAM 060pYy4OBaHUA Ha CEWCMOCTOMKOCTb, NpefHa3HaYeHHbIM Ans [e-
MOHCTpaLMK Hagnexallero PyHKLMOHMpoBaHusl obopygoBaHus B xoge w/vnu nocne MP3/S2, gomkHel npeg-
LecTBOBaTb MCMbITaHWS, BOCNPOM3BOAALLNE YCTanocTHbl addekT ot cepun M3/S1, ycTaHOBNEeHHOW Ans
KaXJoW Nnollafky, a TaKKe ycTanocTHble adppeKTbl, aKkBUBaneHTHble adpcpektam oT npucywmx AC n ycta-
HOBMEHHbIX BUOpaLMA, BOZHUKAIOLWKMX NPY HOPManbHbLIX U MEepexofHbIX 3KCMnyaTaluuoHHbIX pexumMax. Peko-
MeHOYyeTCsl MOAENMPOBaTh 3KBUBAMNEHTHbIE YCITOBUSA, COOTBETCTBYHOLLME CPOKY CNYyXDObl UCNbITYEMOro obbek-
Ta, N0 Mepe BO3MOXHOCTK, OAHAKO cnefyeT, Kak MMHUMYM, 0OCTUYbL 3KBUBANEHTHbLIX YCTanoCTHbIX ABNEHWNA,
COOTBETCTBYILUNX CPOKY CryKObl MM aTTeCTOBAaHHOMY CPOKY Cry»0bl 060pyaoBaHUA.

WcneiTaHua Ha BuOpaunoHHOe cTapeHWe MNpu3BaHbl NMoKasaTb, YTO YPOBHWM BUOpaLuW, CBA3aHHOW C
HOpPManbHBIMKA W NEPEXOOHBIMK pexumamu akcnnyatauum AC, a Takke ¢ 3emneTpsaceHusMu bonee HU3KON
mowHocTu (M3/S1), cnyvawwmmnca ¢ Bonee BLICOKOW BEPOATHOCTBID, HE OKaXyT HeraTMBHOE BMUAHWE Ha
BbiNonHeHne obopynoBaHvem MyHKUMA Be3onacHOCTM M He MPUBEAYT K COCTOSIHUIO, KOTOpoe, He Byay4yn
CBOEBPEMEHHO BbIIBMIEHHbIM, MOXET CTaTb MPUYMHOW OTKAa3a B BbIMOMHEHUM 3TUX (PYHKUMA B Xo4e nocre-
ayrowero MP3/S2. [laHHble ucnbiTaHWs MOTYT Takke npegycmaTpyBaTth YacTe TpeboBaHWI, NpUBEOEHHbIX B
IEC/IEEE 60780-323.

McnbiTaHMa Ha BUDpaUMOHHOE CcTapeHue [OOMXHbl NpeflecTBOBaTb WUCMbITAHUAM Ha BO3OeWCTBUE
M3/S1 n MP3/S2. McnbiTaHus Ha Bo3gencTBMe BUbpauun, Bo3HWKawwen npy akcnnyaraunn AC, 0Bbi4HO npo-
BoasT B cooTBeTcTBMM ¢ IEC 60068-2-6 (Test Fc) unu IEEE Std 382™, ecnu He oroBopeHo nHoe. TpeboBaHus
K MCNbITAHUAM Ha BUOpaLMOHHOE CTapeHne, TakMe Kak CKOPOCTb KadaHWA 4acToThbl, ANanasoH LUKNa KadaHus,
YMCIO UMKIIOB Ka4aHWa UMY UX NPOLOIHKUTENBHOCTDL, 8 TakkKe 3afaHHas aMnnuTyada, YKasbiBaoT B cneuum-
Kauuu ncnbiTaHWi. Kak npaBuIio, UCMbITAHWA MPOBOAAT MO KaXK40W OCW OTAEMNbHO MYTEM KadaHus 4acToTbl OT
HWXKHEro npegena Yactot (HanpuMep, 1 'u) 4o BepxHero npegena YacToT (F 'Y), KOTOPbIN Kak MUHMMYM B ABa
pasa npesblllaeT npegernbHy YactoTy. Ecnn He ykaszaHo WHoe, TO CKOpPOCTb Ka4yaHWd OO0IMKHa COCTaBnATb
1 OKT./MUH.

8.6.2 CtapeHue B YCIOBUSX HECEMCMUYECKUX BUBpauumn

McnblTaHMa Ha CTOMKOCTb K 3adaHHON BMOpaLWuKW, CBA3AHHOMW HE C CEMCMWYECKOW akTMBHOCTBIO, a ¢
Bubpauuen 3gaHnsa v Bubpauven, conyTCTBYIOLWEN HOpManbHOMY U MepexodHOMY pexvMMam akcnnyarauum
obopydoBaHus, MOryT ObITb COBMELLEHbI C UCMLITAHMAMM Ha ceiicMocTorKkocTe no IEC/IEEE 60780-323 B va-
CTW cooTBeTCTByOLWMX TpeboraHmi. [ins aToro HeobxoaMMo NpoaeMOHCTPMPOBAaTh, YTO LIMKIbl aMIUTygHON
XapaKTepucTUKK, AOCTUrHYTbIE B MCMbITAHWAX HA CEMCMOCTOMKOCTb, UCKITHOHAn XapakTepucTUKK, 3aBucsLLne
OT YCIOBWMA HU3KOLUKIMYHON YCTanocT CEMCMUYECKOro Xxapakrepa, npesbIlLakT 3KBUBANeHTHbIE LIMKMNbl aM-
NAUTYAHON XapaKTepucTukn, obycnoBneHHble BUOpaLMOHHEIMK Harpy3kaMm HECEMCMUYECKOTO NMPOMCXOoXKae-
Huga (cM. 9.6.5 n npunoxeHue E). [JonyckaeTcs NCNONb30BaTk pesynsTaTthl MOObLIX UCMLITaHWA, NPOBOAUMbIX
00 UcnblTaHWi Ha Bo3gencTene MP3/S2.

Ocoboe BHMUMaHWe crnefyeT yoensTb YCTAHOBMEHWID 3KBMBANEHTHOCTM B Tex Crydasx, Korga Hecewc-
MU4eckue BUBpaLMOHHbIE Harpysku, Takue Kak Harpyaka oT cpabarbiBaHWsa npefoxpaHWMTenbHO-pasrpy3oy-
Horo knanaHa (SRV), cogepxar 3Ha4MTENbHYH YacTOTHYH COCTaBMANLLYH, NPEBbLILLAKLLYID NPeaenbHYy
4acToTy, UMW B Cryvasx, Korga npuMeHsemas BosmyLlarowas QyHKUNA HeCENCMUYECKOrO MPOUCXOXKOEHWS
CyLLlecTBEHHO OTNMyaeTcs OT Bo3OyxdawLwmx KornebaHui, ModenvpyemblX Npu WUCMbITAHUSAX, ONMUCAHHBLIX B
9.2—9.5. B nocrnegHem cny4vae Harpyska HeceliCMWYEeCKOro NpoMCXOoXOeHWs MOXeT MpUBECTM K BMOpayuu
obopynoBaHusA, He BbI3BAHHOW OABMXEHUSAMW (byHOAMEHTA.

Linknbl aMnnuTygHON XapakTepUCTUKA MOTYT BbiTb YCTAHOBMEHbI B XOO€ aHanv3a, OnucaHHOro B pas-
gene 11, uNn nyTeMm KOPOTKMX MCNbITaHWMIA 0bopynoBaHWst B MOOENUPYEMbIX YCMOBUAX HECENCMUYECKOW BU-
Bpaumm.

8.6.3 N'mapoonHammnyeckne Harpysku

YacTe obopydoBaHusa AC nogsepraeTcsl BO30elcTBMO BUDOpaLMOHHBIX HAarpy30K, OTHOCALLMXCS K rapo-
OUHAMWUYECKUM Harpyskam [BKIo4as Harpysku, cBasaHHble co cpabatbiBaHnem SRV 1 aBapusimu ¢ notepen
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TennoHocutensa (LOCA)]. BnusiHne rugpogdnHaMmMHecknx Harpy3ok oTpaxatloT B TpeboBaHMAX K CTApPEHUIo U,
COOTBETCTBEHHO, B TPeDOBaHNAX K UCTLITAHWUSM.

Tak Kak NpoYHOCTb KOHCTPYKLUKM M paboTocnocoBHOCTL KOMMOHEHTOB CreayeT OLUeHUBaTb B COOTBET-
CTBUM CO cneunduKaunusaMm, YyYUTeIBaOLWUMK CENCMUYECKne U NMpoYne BUBPAUWOHHbLIE HArpyaKKW, Ans nony-
yeHua RRS moxeT noTpeboBatbcs KOMOUHMPOBAHHLIA CNEKTP, T. €. CNEeKTp oTknunka Ha M3/S1 unu MP3/S2,
COBMELLEHHbIM CO CNEKTPOM OTKIMKa Ha npoyne BubpaumoHHble Harpyskn. RRS gns nposegeHvsa UcnbliTaHui
MOKET ObITb MOMYy4YeH NyTemM COOTBETCTBYHOLLEN KOMBUHALKMK OTAENbHLIX CMEKTPOB, HanpumMep HaxoxgeHuem
KBaApaTHOro KopHs u3 cymmbl keagpaTtoB (KKCK) unm cymmbl abcontoTHbIX 3Ha4eHunid. [laHHasa cutyauuss Mo-
ET NPUBECTU K M3MeHeH RRS gna ucneiTaHuin, BKNOYas yBenuyeHne npefenbHon 4acToThbl.

8.6.4 CtapeHue npu ceMcMuyeckon aktuBHocTH (M3/S1)

KeanucukaLMoHHbIe UCMbITaHWA 000pYyAOBaHUS Ha CEACMOCTOMKOCTL OOMMKHbI BKMHOYATh MCMLITAHMA
Ha Bo3geicTteue M3/S1, npegwecTByOWMeE MCNbITAHWIO Ha BosgencTeme MP3/S2 n Bocnpounasogawme psag
SKBMBANEHTHbIX LIMKIOB MakCcMManbHOW aMnnuTyabl (He MeHee, YeM ykasaHo B 9.6.5) ons kaxgoro 3agaHHoro
cercMmmuyeckoro cobbiTva. Bonee nogpobHaa uHdopmaums nprBedeHa B 9.1.7.

9 UcnbiTaHusa!)

9.1 O6WwKe NnonoxeHUnA

9.1.1 MporpaMmma UcnbiTaHUN

ObopygoBaHWe UCMLITEIBAKT MpYM MOAENMpYeMbIX YCMOBMAX 3KCMnyaTauun, COOTBETCTBYLWMX NMbo
TpeboBaHUAM OXMgaeMon akcnnyataunm, Nubo Nx NpeaentHbIM 3Ha4YeHUAM. YCTPOWUCTBa AOMKHbI ObiTh yCTa-
HOBMNeHbl Ha BUOPALMOHHOM CTeHAEe Takum 06pa3om, KOTOpPbIA OMHAMUYECKM MOLENUPYET PeKOMEHAyeMYH
MOHTaXHYK CXeMy. 3a NPUHATUE peLleHWst O MPUrogHOCTH BMOPaUMOHHOIO CTeHOA K NPOBEeOEeHU IO 3asBIieH-
HOro BMBPAaLMOHHOIO UCTMbLITAHWMA OTBETCTBEHHOCTb HECET opraHusauus, obcnyxuBarLas McnbiTaTenbHbIN
CTeHS,.

HekoTopble BUALI OCHALLEHUS, TakMe KaK WKadbl ¢ NPUBUHYEHHBIMW ABEPSIMU UMW NaHenaMu, u3gawT
npw ucnbiTaHnu gpedesxaHue, ApokaHWe, rPOXOT UMK CTyK. OTU COCTOSIHWUA MOTYT nepefaBaTtbca obopygo-
BaHMWIO U NMPUBOAMTL K Bonee BbICOKMM YPOBHAM YCKOPEHWA Ha 4acToTax, NpeBblllakLlLnX YacToTy NepBoHa-
yanbHoro Bo3byxxagaloLero curHana, NogaHHoro Ha BUOpaUMoHHbIA CcTeHA. Takmm 0bpa3om, HU3KOYACTOTHbIN
WCXOOHbIA CUTHAM MOXET BbI3BaTb BbICOKOYACTOTHbLIA OTKMWK, KOTOPbLIA MOXET OKaszaTb HeraTMBHOE BO3geu-
CTBME Ha YCTPOWCTBA, YCTaHOBNEeHHble B 060pygoBaHMM, U KOTOPEIA HEoBX0AMMO YyYuThIBaTE NpW KBanudgu-
kauum obopygoBaHusa. B aTom crnydae npegnovtuTenbHee NPOBOOUTE MCMbITaHWe cOOpkU. ANbTepHaTUBHO
npw ucnelTaHuy cbopkn nonyyvaroT RRS mecTa MoHTaxa yCTpoOWCTBa, BKNKYaLWMIA 3ppeKTbl OT YkasaHHbIX
Bbllle COCTOSIHWIA BO BPEMEHHOW 3aBUCMMOCTW, W ANA ydeTa 3Tux ahekToB aHanuanpyoT konebaHwa npu
COOTBETCTBYHLLMX BbICOKMX YacTtoTax. [locne 3Toro ycTporlcTBa MOryT BbiTh MCMNbITAHbLI C MCMOMNb30BAHUEM
METOA0B, ONMcaHHbiX B 9.4, unu nwbbix gpyrMx AONYCTMMbIX MeTOAOB. [1pK HanNnMYMM AaHHbLIX YCIOBWUA He-
0DX0AMMO NMPUHATL AONOMNHUTENBHbIE Mepbl, YTOBbI NPW WUCMLITAHUA YCTPOWCTBA MOXHO Bbino ybeguTtses B
KOHCEepPBaTUBHOCTM BPEMEHHON 3aBUCUMOCTKU MPOAOMKUTENBHOCTH, aMNNUTYAHON K YacTOTHOW COCTaBnsAto-
wux. K meTogam noaTBepXOeHUs afeKBaTHOCTU YaCcTOTHOW COCTaBMAKLLE OTHOCUTCA rpaduyeckoe 13obpa-
»eHue TRS unun PSD npu Bonee BbICOKMX YacToTax.

B HacToslwem pasgene npeAcTaBneHbl MeTOAbl UCMbITAHUA, KOTOPble MOTYT BbiThb MCMOMb30BaHbI A5
kBanudukaumm obopynoBaHUA MO CEACMOCTOMKOCTU. 3TW METoAbl MPOWMMIOCTPUMPOBAHbI CXEMOW Ha pu-
cyHke G.2. McnblTaHWs Ha CeCMOCTOMKOCTE MPOBOAAT, NogBeprasi obopyaoBaHve BO3AEWCTBUIO BUBpauumy,
KoTopas 6onee unu meHee TOYHO UMUTHUpPYET BUOpaLMio, NpeanonaraeMyo Ha MecTe MoHTaxa obopyaoBaHus
BO Bpems 3emneTpsaceHus. MNpoueaypbl NpUBEAEHHbLIX 30eck METOA0B ABMNAKTCA Hanbonee pacnpocTpaHeH-
HbIMW U3 MCMNOMb3YeMbIX B HACTOSILLIEE BPEMSA, OAHAKO AOMNYCKAEeTCA NpUMeEHeHWe Apyrux 060CHOBaHHbIX Me-
TopoB. TeopeTU4ecKkne OCHOBbI METOAVK MCMbITAHUIA HEe BXOAAT B 0bnacTb NpMMEHEeHWUs1 HACTOALLEro cTaHaap-
Ta. C HAMW MOXHO 03HAaKOMWUTLCS B NMTepaTtype o AMHaMuke B3aumopencTsuid. [pu paspaboTke nporpammel
UCnbITaHW Ang ksanudukauum obopygoBaHKUa BO3HUKAET O4Ha NpakTudeckas npobnema, ceaAzaHHas ¢ BblDo-
pOM NapamMeTpoB 3eMIMNEeTPACEHMWS, MOCKOMNBKY AOMKHO BbITh YU4TEHO MHOrO chakTopoB (cM. pazgen 5). K Taknm
chakTopam OTHOCATCA MeCTO pacnonoxeHusi obopynoBaHus, xapaktep obopynoBaHWs, XxapakTep npeanonara-
eMblX CEMCMMYECKNX BO3AENCTBUA 1 Ap. Taikke HeobXoAMMO y4UTLIBaTh, NpeanonaraeTca N UCnonb3oBaHue

1) Ucnbimarus Ha eubpoycmolivugocms U 8UBPOpoYHoCMs npogodam e coomeememeut ¢ HIM-031-01 «Hopmel
npoekmuposaHust celicMOCMOUKUX amMOMHbLIX cmaHuud».
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JaHHoro obopynoBaHUsA MO OOHOMY UITM HECKONbKUM HasHavyeHusiM. Ecnu obopynoBaHne Mcnonb3yoT TONBKO
No OAHOMY Ha3HA4YeHWH, XapakTep CeNCMUYEeCKOro BO3AEeNCTBUS MOXET BbiTb YCTAHOBMNEH U MOXET ObITb Bbi-
OpaH mMeToa KBanUUKaLMOHHBLIX UCMNBITAHUMA Ha COOTBETCTBUE crneundukauny (KOHTPOIIbHOE UCMLITAHUE).
Ecnu obopynoBaHue MMeeT HECKONbKO HAa3Ha4YeHWn, nporpamMmma KBanuduKauUoHHBIX UCMbITaHUA obopyao-
BaHWA OOIMKHA NpefycMaTpuBaTh NPOBEAEHNE HECKOMNBKUX KOHTPOMNbHBLIX UCMBITAHUIA, YYNTBIBAKOLUX Kaxaoe
HasHa4dyeHue, Unu npoBegeHue obuiero ucneltaHus. MHpopmauns 0 KOHTPONMBHOM MCMbITaHUK WU obLWeM nc-
neiTaHun npueegeHa B 9.2. cnbiTaHWA Ha YCNOBHYH BEPOSATHOCTb OTKA3a Npy CENCMUYECKOM BO3OENCTBUM,
NPoOBOAMMEbIE ANSA YCTaHOBMNEHUA Npegena Bo3MoXHocTen obopynoBaHus, onvcansl B 9.3. Ewe oguH daktop,
KOTOPbLIA crieqyeT y4uTbiBaTb, 3aKIMHYAETCA B pa3HoHaNpaBNeHHOM XapakTepe CeicMUYeckux BO3OeiCTBUiA
3emMneTpsaceHus. B xone ucneiTaHuii obopyaoBaHusa HeoBXooMMO y4ecTb 3T pasHble HanpasneHWs BO3Oel-
cTBMA. 3T Bonpockl bornee nogpobHo paccMoTpeHbl B 9.6.6.

[pyras 3agada nMpakTUHECKOro XapakTepa BO3HWKaeT MpW MOMbITKE KOHKPETU3MpOBaTb MWCMbITAHUA
YCTPOMCTB (pene, ABMratenemn, aT4nKoB 1 T. A.) U CROXHbIX COOPOK, TaKMX Kak naHenu ynpasnedusi. B nepsom
chnydae uenecoobpasHo nNpegnonokMThb, YTO YCTPONCTBO MOXKET ObiTb MCMLITAHO HA CEMCMOCTOMKOCTE MyTEM
MOOENUPOBAHUSA IKCTINTyaTaLWOHHbLIX YCIOBWUIA 1 OCYLLLECTBNEHUS KOHTPOMNS ero paboumx XxapakTepUCTUK B Xo4e
MCNbITAHWUA, OOHAKO AN UCMBITAHUS CNIOXHOIO 0O0opYJ0BaHUA, TAKOro Kak MaHenu ynpaeneHus, AaHHbIA Noa-
XO[l HENb35 CYNTATL NPaBUMNbLHLIM. B cocTaB Takux naHenem, Kak NpaBUno, BXOAUT MHOIO YCTPOWCTR, KOTOpble
ABMAKTCA YaCTb HECKOMbKUX CUCTEM, pacrnpeferieHHbIX Cpean MHOXecTBa ApYruxX NaHenen, pacrnonoxeH-
HbIX B Pa3HblX YacTsX NPOMbILLTIEHHOrO 06bekTa. McnblTaHWe TakMx NaHenen B 3KCnnyaTaunmoHHbIX YCIOBUAX
MOXET OblTb NPAKTUYECKN HEBBLIMOMHUMbBIM, W B TakMX Cny4asx pekoMeHZyeTcs MCNOoNb30BaTh CReaytoLmnia
ansTepHaTUBHLIN noaxod. CooTBeTCTByHLee BxogHOoe BubpauwmoHHoe Bo3gencteue (RRS) npumeHsioT K
NaHenu ¢ YCTAHOBMEHHbLIMW peanbHbIMU, HO He (YHKLWOHUPYHOLWWUMY YCTPONCTBAMU UMW C YCTPOMNCTBaAMM,
OUHaMUYeCcKMe CBONCTBA KOTOPbLIX UMUTUPOBaHLI. [JMHaMUYECKUIA OTKITMK OT MECT pacrnonoXeHUs YCTPOWCTB
M3MEePAIT 1 NCMOMNb3YIOT B KAYECTBE UCXOAHBIX KPUTEPWUER ANSA KBAnWdUKalMmM OTAenbHbIX YCTPOWUCTB B 3KC-
nnyaTaumoHHbIX ycrosusax (cm. 9.4 n 9.5). Llenb ycTaHoBKM HEDYHKLUMOHUPYIOLWNX YCTPOWNCTB 3aKMo4aeTcs B
MOZENMPOBaHUN OUHAMWYECKUX XapaKTepUCTUK, KOTOpbIMKM ByaeT obnagath naHenb Npyu ee UCNoSib30BaHUN.

CnepnyeT oTMeTUTh, 4TO 0BOpyaOBaHWME, KOTOPOE MPOLUNO UCMNbITAHUA HA BUOpaUWOHHOM CTeHae, Kak
npaBuno, He cnegyeTt ycTaHaBnueaTk Ha AC, ecnu Tonbko He ByaeT NpoAeMOHCTPUPOBAHO, YTO LMKl Ha-
NPSBKEHWI, YXKe NCNblTaHHble 000pYyAOBaHUEM, HE CHU3MIM €r0 CMNOCODHOCTL BLIMNOMHATL HA3HAYEHHY eMy
hyHKUMIO (1) BesonacHOCTM BO BCEX NMpeanonaraeMbiX YCNOBUSIX NMPUMEHEHUS (BKMNIOYaa YCroBuUst 3eMneTps-
ceHus).

BHe 3aBMcMMOCTM OT 0ObekTa UCMbITaHUK (YCTPOMCTBA MK COOPKM) U BMAA UCTBITAHWIA, KOTOPLIE He-
0bxooMMo NpoBecTH (KOHTPOIbHEIE, OBLLME MINK UCMBITAHUSA HA YCNOBHYH BEPOATHOCTL OTKA3a Npu CencMu-
YeCKOM BO3OEeNCTBUK), crieqyeT NPUHATL BO BHUMaHWe pag obumx acnekToB. [NepevyeHb OaHHbLIX aCNeKToB
npueegeH B 9.1.2—9.1.6.

CooTBeTCcTBME 3a4aHHLIM KPUTEPUSIM NPUEMINeMOCT JOSBKHO cobrogatbea 4o, BO BpeMs W/unu nocne
NpoBeAeHUs1 UCTbITaHUA Ha BosgencTeume MP3/S2. AcnekThl, cBA3aHHble C DYHKUMOHANbHBIMWU BO3MOMHO-
cTamu obopynoBsaHus Bo Bpems u/mnu nocne MP3/S2, paccMmoTpeHbl B nocnedyowmx nogpasgenax. BaxHo
OTMEeTUTh, YTO Ans 0bopynoBaHus ¢ bonee Yyem ogHOM PyHKUMeRn 6e30NacHOCTY UMK PEXUMOM 3KCNIyaTayumum
MOryT noTpeboBaTbCA AOMOMHUTENBHEIE UCNLITAHMA Ha Bo3dencTeue MP3/S2 ona nemMoHcTpauuu Hagnexa-
LLero BLIMONHEHUS BCeX (DyHKUMIA Be3onacHOCTM U NOATBEPXAEHUS XapaKTEPUCTUK BO BCEX DPEXUMAaX 3KC-
nnyatauuu.

9.1.2 MoHTax

O6opynoBaHue, Nognexallee NCnbiTaHWI0, MOHTUPYIOT Ha BMDPaUWOHHOM CTeHAe TakMM 06pasom, Ko-
TOPLIA UMUTUPYET MOHTaX AN 3KkcnnyataumMi. MeToabl MOHTaXa OOMKHbl BbITh TAKUMU Ke, Kak peKoMeHaye-
Mble MEeTOAbl MOHTa)a Ans akcnnyaraumi. CrnegyeT MernonbL30BaTh, OTPaXas 3TO B AOKYMEHTaUUKN, PEKOMEH-
JOBaHHbIE pasMepbl U TUMbI BONTOBR, MOMEHTbI 3aTSXKWU, BAPUAHTLI KOHUIypauunm, a Takke TUMbl, pasMmepsl 1
¢hopMbI CBapHbIX LWBOB. HeoBXxo4MMO y4ecTb BNUsIHWE NeKTPUYECKUX COeqMHEeHU, KOMMYHUKaUWA, n3amepu-
TeNbHbIX IMHWIA U MOObLIX APYTMX 30H COMPSKEHWS, COegUHEHWA creayeT OCYLLeCTBUTbL 40 COCTOSIHUSA UCXO0A-
HOro MHTepdieiica, ecnin He yKazaHo MHoe. [pocTpaHCcTBEHHAA opueHTaums obopyaoBaHus Npu UCMbITaHUK
JOMKHA BblTb 3aJ0KYMEHTUPOBAHA W [OMKHA COOTBETCTBOBAThL TOWM OPMEHTALMMW, KOTOpas NpeaycMOTpeHa
ansa kpanudukaumn obopynoBaHWs, eCnu Henb3si NPeqocTaBUTL Haanexalee 0BOCHOBaHME BO3MOXHOCTM
pacnpocTpaHeHust KBanugukaumnum Ha Apyrue OpueHTaLum, He UCNoNb30BaHHbIE NMPW UcnbITaHun. MeTton MoH-
Taxka 00opygoBaHus Ha BMOpaUMOHHOM CTeHZe HeoOxoOouMO 3a40KyMEeHTUpOBaTh, CriedyeT NpegocTaBuTb
onucaHue NobbIX MCMNOMNb30BaHHbIX NMPOMEXYTOYHBIX Kpennenni u coegmHeruidi. ObopygoBaHne, ycTaHas-
nMBaemMoe C NMOMOLLbIO MPOMEXYTOYHBIX WMCMbITAaTeNbHbIX KPENMeHWA, OOMMKHO ObiTb CMOHTMPOBAHO TakWUM

19

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 27/ 82
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-70925-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67493
https://gostexpert.ru/gost/gost-70925-2023?utm_source=pdf&utm_medium=67493&utm_term=page

FOCT P 70925—2023

0bpa3oM, KOTOpbIA BOCMPOM3BOAMT MPedyCMOTPEHHbLIN MOHTaX W OpUeHTauuio AaHHoro obopynoBaHWs Ha
nnowaake AC. MNMpoMeXyTOYHbIE KPEMMeHWs, eCnn MX UCMONb3YI0T, HE AOMKHbl OT(UNLTPOBLIBATL UMW U3-
MEeH#Tb YacToTkl konebaHuii Ha Bxofe. BnusiHMe NpoOMeXyTOUHbIX KPEMMeHW U CoOeaAMHEeHNIA (BKNoYasa Bru-
SIHWe TPaBUTALWOHHOMO YCKOPEHWs) HeoBXOAMMO OLEHUTE U OTPa3uTb B OTYETE, ecn OHU BbinK UCNonb30-
BaHbl TONBKO ON1S1 MOHTaXa C Lenbto nposefeHns Keanudukauum o6opygoBaHus, HO He ero aKcnnyaTauuu,
4yT06bl YOEBAUTBLCA B OTCYTCTBUM HEraTMBHOIO BAMSHWS AaHHLIX pPasnuynidi Ha BoinonHeHue obopygoBaHuem
chyHKLMK(1A) BesonacHocTy.

9.1.3 MOHMUTOPUHT

B npouecce BMBpaLWOHHLIX UCMBITAHWIA 0BOpyaoOBaHUA criefyeT KOHTPONUPOBaTk ero (hyHKUMOHAamNb-
Hble NapaMeTpbl M NapamMeTpbl OTBETHLIX BUBpaLUiA.

Ona oueHkn yHKUKMOHanNsHOCTM 060pyaoBaHUS [0, BO BpPeMsl U Mocne ero BUBpaumoHHOro UchbiTa-
HUA HeobXxooMMO WMCMONb30BaTh OOCTATOYHbLIM HAbOpP KOHTPOMNbLHO-M3MepUTENbHbLIX npubopos. MNoapobHas
NHbOpMaLWsA, NO3BONSIOLWANA BbINOMNHWTE AaHHoe TpeboBaHWe, omKkHa OblTe NpMBeAeHa B AOKYMEHTax, OT-
HOCALLMXCH K KOHKpeTHoMY obopynosaHuto. BeinonHeHve gaHHoro TpeboBaHua Yacto TpebyeT npunoxeHus
3HAYUTENbHBIX YCUMWMIA NPU MAAHWPOBaHUKA U NPOBEOEHUN UCMBITaHWIA.

[na onpefeneHusa npuMeHsieMblX YpoOBHeW BUbpaumm cregyeT UCNONb30BaTh AOCTAaTOUYHbINA HABop KOH-
TPONbHO-U3MEPUTENBHLIX NMPUGOPOB O MOHMTOPWHra kKonebaHwnin. Mpy HeobXxoAMMOCTW ONpPedensitoT OTKMNO-
HEHWS W/UNK cMmeLLeHus NpubopoB OTHOCWMTEMBHO MPEAYCMOTPEHHLIX MECT UX pas3MeLLeHUs U OT BEpXHEen
To4kn cbopku. PekomeHayeTcsi Takke WMCnofib30BaTb KOHTPOMbHO-M3MepuTensHblie npubopbl Ans ogHoBpe-
MEHHOTO MOHUTOPWHra OTBETHbIX BMOpauuin obopygoBaHWMs NO BCEM TPeM BXOOHLIM OCAM MPAMOYrONbHOM
CMCTEeMbl KOOPAMHAT B TEX TOYKaX KOHCTPYKL MK, rae OTKNUK 0DopyAOBaHMA XapaKTepusyeT LenocTHOCTL ero
KOHCTPYKLMMK U (PYHKLMOHAMNBHOCTE. 3TW AaHHbIE MOTYT OblTh NOMNE3HbIMU AN aHaNW3a KOHCTPYKTUBHOTO UG-
NOMHeHUs!, aHanm3a OYHKLNOHAMNbHBIX OTKA20B, BHECEHWUS M3MEHEeHWUI B NMPOeKT UMW MPUHSATUA peLleHns o
3aMeHe YCTPOWCTB, ONpepeneHus CneKkTpoB OTKMWKa KOHCTPYKUMIA W OPYrMx npumeHeHnid. PacnonoxeHue
darynkos Bubpauun n cuctem(bl) hyHKLMOHANBHOIO MOHWTOPWHIA AOMKHO ObITh 3340KYMEHTMPOBAaHO.

9.1.4 Harpyaku

Mpyn kKBaNUMOUKALMOHHBIX MCMBITAHWAX HA CENCMOCTOMKOCTL 0BopynoBaHue HeoBXoAMMO MOABEPrHYTh
WUCMNBITAHUSAM NPKY HOPMATbHBLIX YCNOBUAX 3KCNMyaTauun (INEeKTPUYeCcKUX, MeXaHWUYeCKUX, TEMMOBbLIX Harpya-
Kax, 4aBneHun 1 ap.), a TaKkKe Npu ApYrux NPOEKTHLIX YCIOBUSX, KOTOPbLIE MOTYT OKa3sbiBaTk HEraTUBHOE BMU-
AIHWE Ha yHKUKMIO BesonacHocTK. Mpu MoAENMPOBaHMM TakMX Harpy3oK MX 3HavyeHue OOMKHO BbiTb 060CHO-
BaHo. Ecnu BrnvsiHMe Harpy3ok He BKMOYEHO B MPOrpamMmy UCMbITaHWs, 3TO Takke AOMKHO ObliTb 06ocHOBaHO.

9.1.5 BoccTaHOBUTENbHbLIA PEMOHT

9.1.5.1 O6wWwure nonoxeHus

JltoBble LelCcTBMA NO BOCCTAHOBMNEHWIO 0D0PYA0OBaHUSA, BEINOMHAEMbIE B XO4E peanu3auun nporpaMmmel
NCNBITAHUIA, MOTYT GbiTe NOAPa3AeneHbl Ha TeXHUYEeCKoe O0BCMYKMBAHWE UMM PEMOHT B 3aBUCUMOCTUW OT UX
CMOXHOCTK U 3HAYMMOCTHK. [pUMepamMm TeXHMYECKOro 0DCMYX1BaHUA ABMSTCA kanMOpoBKa perne v NoBTop-
Had 3aTsHKKa KpenneHuin TeXHUYeCcKnx cpeacTs. [pumMepaMmn peMoHTa SBNAKTCA cBapka UMM NoBTOpHasa cBap-
Ka 4acteil obopyaoBaHWs, 3aMeHa NMOBPeXAeHHbIX KOMNOHEeHTOB, TakuX Kak cpe3aHHble D0nTbl, 1 MOBTOPHAaS
3aTSKKa He3aKpenneHHbIX 3MeKTPUYEecKNX KNemMm.

YcTpoicTBa, NoKazaBlMe HeyaoBNeTBOPUTENbHLIE PesynbTaThl UCMbITaHWA, HeoBX0aMMO OTPEMOHTU-
poBaTh, MOAMULUPOBATL UMK 3aMEHUTL, HO B M0GOM criyyae ucnsiTaHne obopyaoBaHWA crnegyeT NOBTOPUTL
B NMofHOM oGbeme 1 pesynbTatbl MOBTOPHbBIX MCMbITAHUIA OOMKHbI OblTh YAOBNETBOPUTENbHBIMK, eciin He 060-
CHOBaHO WHoe. B cny4ae 3ameHbl yCTPOWCTB BO BpeMsi MPOBEAeHUs UCMbITaHWA AaHHbIe YCTPOMCTBa crnegy-
eT 3aMeHUTb W Npu HeobXxoaMMOCTU COCTapWUThL B COOTBETCTBMM C OBLUMMW KpUTEpUAMU, NMpUBedeHHbIMA B
IEC/IEEE 60780-323.

9.1.5.2 HCNEeKUNOHHbLIA KOHTPOMb

B Hauane u B npouecce BCEro WCMbITAHUA OCYLLECTBMST MHCMNEKUWOHHbBIA KOHTPOMb C UEnb Nog-
TBep#aeHus Toro, YTo UChbiTyembli(e) obpa3seL(bl) He Dbl NOBpEeXAeH Npy TPaHCNOPTMPOBKe, 0bpaLleHn C
HWM NepcoHana unn NpoBegeHn NCNbITaHWIA, a Takke ANs NPoBepKu CooTBEeTCTBMA obpasua(oB) cneyuduka-
umam. Ecnn ons npoBeaeHns Hagnexallero MHCNeKLMOHHOMO KOHTPOMs HeobXxoOMMO NPOBECTM AeMOHTaX, TO
npw 3TOM cnegyeT NPUHATE COOTBETCTBYIOLME MePbl NPefoCTOPOXKHOCTU. OnucaHne pruanyeckoro COCTOAHNUS
obopyrnoBaHus oTobpaxatT B kBanudukaunmoHHON JokyMeHTauuu. Mpu 3ToM HeobxoguMo 3a40KYMEeHTUpPOo-
BaTb COCTOSIHME 3MEKTPUYECKOWN M30MALMM, MeXxaHWYecknx YacTen, noglwnnHMKoB, CMa3o4HbIX MaTepuanos,
3MEeKTPUYECKNX KOHTAKTOB, 3M1EKTPONPOBOAKK, 3ybyaThix Nnepegay, CoegMHeHni 1 Opyrnx COCTaBHbIX YacTeun.
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Mo 3aBepLleHUKn UCNbITaHWA 0BoPyAOBaHWE JOMKHO NPOWTM BU3yaribHbI OCMOTP, BKIOYasA, €cnu aTo
Heobxogumo, gemoHTax. [1pn aTOM B KBanWdUKALMOHHYIO AOKYMEHTaLMWI0 creayeT BKIYWTL onvcaHue gu-
3M4ECKOro cocTosiHuA 060pyaoBaHUA 1 pe3yneTaThl KOHTPONA ero napameTpos.

9.1.5.3 TexHu4eckoe obcrnyxuBaHue

Mpu HeoBxoQMMOCTU MPOBEASHUS TEXHUYECKOro 0BCnyKMBaHWA CEPbE3HOCTL MMelLeica npobnemsl
onpenensoT U NnogpobHo onucbiBaloT B oT4eTe 06 ucnbitaHuu. [ocne npoBeaeHUst TeXHUYECKOro o6cnyxu-
BaHWA MUCMblTaHWe MoXeT BbiTh NpogonxeHo. Koroa TexHuyeckoe obCcnyxmMBaHWe NPOBOAAT NPWU UCTbITAHUK
Ha Bo3pencTeue M3/S1, Takoe obcnyxuBaHWe CTAHOBUTCH YacTbio MPOBEPOK WM NPOLEnyp, BbINOMHAEMbIX B
OTHOLWeHWW 06opyaoBaHNS Ha MecTe NMocne CEACMUYECKOro cobbITHs.

9.1.5.4 PemoHT

Mpy HeoBXOAMMOCTY MPOBEAEHNS PEMOHTA B Xofe UcnbiTaHus Ha BosgencTteue M3/S1 nocne ero npo-
BEAEHWA UCMbITaHWe NOBTOPSIOT, €CNY He ykasaHo uHoe. Npn HeobXoAMMOCTU NPOBEAEHUA PEMOHTA B XO4e
Wy nocne ncnbiTaHus Ha Bo3gencTene MP3/S2 noBTopHOe MCnbITaHWE cnefyeT NPoOBOAWTL B COOTBETCTBUM
¢ 0bwwmm TpeboBaHmem, ecnv He ykasaHo WHoe. Ecnv Bo Bpems ucnbiTaHusa 060pyaoBaHUsi Ha BO3AENCTBUE
MP3/S2 BosHukaeT cocTosiHMe, Tpebylollee peMoHTa, HO He NMpensaTcTBYLWee BbIMONHEHUO dyHKUMK Ges-
onacHocTK B Npouecce unu nocne ucneiTaHua, a sosgenctene MP3/S2 He HocuT HapacTaloLero Xxapakrepa,
CBS32aHHOTO C UCMLITAHWAMW MO OPYITMM OCAM, U HE MPUBOAWT K HEMPUEMIeMOoMY noBpexaeHuio obopynosa-
HWsA, OenaiolemMy HeBO3MOXHbIMK nocnegyoline KBanngukaLmoHHble UCNLITaHusA [HanpuMep, K aBapun ¢
notepew TennoHocuTensa (LOCA)], To nonyckaeTcs NpoaornKuTe UCMbITAHWE, HE NMOBTOPSAA ero cHavana. Ecnu
PEMOHT 3aKMIOYaeTcs B U3MEHEHWW KOHCTPyKUuKM, obopydoBaHWe AOMKHO MPOWTM MOBTOPHOE MWCMblTaHMWe,
ecnu He gonyckaercs uHoe. [1oapobHylo MHdopMaUuWio O NPoBedeHHbIX PeMOHTHBIX paboTax Heobxogumo
BKITHOYWTB B OTYET 00 UCMbITaHWK.

9.1.6 MNpepBapuTenbHbIe UccnefoBaTeNbCKWE UCTNBITAHUA

9.1.6.1 Obwwe nonoxeHus

lMpeaBapuTenbHble McCrefoBaTeribCckMe WUCMbITaHWA, Takue Kak UCMbITaHWA, HanpasfeHHbIe Ha NMOUCK
pe3oHaHca ¢ Uuenbko onpefeneHus cobcTBeHHOW YacToThl konebaHuii U achbdekTa aemncuposaHusa obopy-
AOBaHWs, MOryT BeiTe MpoBedeHbl 40 UCMbITAHWA Ha BUBpaUMOHHOE CTapeHue W nocrne cencMUYecKux uc-
NeITAHWIA NO onpedeneHuio yxyaleHus xapakTepucTuk obopyaoeaHums. MNMonyyeHHble gaHHble MoryT BbiTk Mc-
Nonb30oBaHbl NS YNYYLWEeHUs KOHCTPYKTUBHOTO UCNonHeHUsa obopyaoBaHvsa 1 ANd YMeHbLUEeHUs KonvyecTBa
AOMOMHUTENbHBIX UCTILITAHUIA NPU ero KBanuuKkauuu.

MpenBapuTenbHble BUBPALMOHHbIE UCTILITAHUSA, KaK NPaBUNO, He BXOAAT B cocTaB TpeboBaHWUi K KBa-
nudukauun obopynoBaHWa Ha CEMCMOCTOMKOCTb, HO MOTYT MOMOYb B ONpPeAeNeHUuM Haunydllero metona
MCNbITaHWiA Ons KBanudukauum unn B YCTaHOBMEHUM OAMHAMWYECKUX XapakTepucTuk obopynoBaHuma. Takue
nccrnefoBaTenbCkUe UCMBITaHUSA C HU3KMM ypoBHeM KonebaHui Ha Bxode 0BbIYHO HAa3bIBAKOT Mouckamu pe-
30HaHCHbIX YacToT. Ux, kak npaBuno, NPOBOASAT C MCMONb30BaHWEM BMOpauui Ha BXode, YPOBEeHb KOTOPbIX
3HAYMTENBLHO HMKe Tpebyemoro ypoBHA BMOpaUMA NpWu KBanudMKauum No celcMOCTONKOCTWU. [aHHble nc-
NbiTaHUsA MOryT ObITb MpOBeaeHbl HECKONbKUMK cnocobamn. Hanbonee pacnpocTpaHeHHbIM MeToaoM npes-
BapWUTEmNbHbIX BMBOPALMOHHBIX MCMbITAHWIA ABMAAETCA MOWUCK PE30HAHCHLIX YacTOoT, OCYLLeCTBAAEMbli nyTemM
OfHOHanpaBneHHoro Bo3byxaeHns MeaneHHO pacnpoCTPaHAKLWMXCA CUHYCOMAanbHbIX konebanuin. OTKNnKKW
0bopydoBaHUs PerMCTPUPYIOT MO ABYM UMK TpeM OcAM ANA onpefeneHns Pe30HaHCHBIX YacToT U NepekpecT-
HbIX B3auMogencTeui. Bropoi meTod 3aknioyaeTtcs B BO3QEWCTBMU KOHTPONMpyeMoro nMnynsca Ha obopygo-
BaHWEe B KPMTUYHECKUX TOUKAX KOHCTPYKUMM, cBope gaHHbIX 06 MMNynbce U OTKMWMKE Ha HEro ¥ KOMMbIOTEPHOW
obpaboTke cobpaHHbIX AaHHbIX C Lenbio NonydYeHus yHKLMKM nepexoda mexay UMNynbcoM M OTKIUKaMU B
pasHblX MecTax. Ha BbIXxoAe nony4aoT OyHKLMWIO Nepexofa 1 CBA3aHHYIO C JaHHLIM acrnekToM MHAopMaLmio.
TpeTuin MeTO[ 3aKnyaeTcsl B UCMOMb30BaHWU LUMPOKOMOMNOCHOMO Cy4anHoro BXOAHOMo CUrHana v ogHoBpe-
MEHHOM M3MepeHUn OTKNMUKa B TpebyeMbix mecTax.

9.1.6.2 MNMowuck pe3oHaHcHLIX YacToT no 6a3zoBomy BO3BYKOEHUIO

MpevmyLLlecTBOM OaHHOTO MeToOa NpeABapUTENbHbIX UCCNeoBaTeNbCKUX UCMbITAHWUN ABMNSETCHA BO3-
MOXHOCTb WX MPOBeAeHUs Ha BMBpaLMoHHOM 0B0OpyA0BaHMK TOTO e TUMa, KOTopoe MCMOoNb3yHT ANS KBanu-
bMKaLUWOHHbIX BUOPALMOHHBIX UCMbITaHWA. [ONCK pe30HaHCHBIX YacTOT 06bIYHO MPOBOAAT HEMOCPEeACTBEHHO
nepen KBanumUKaunmoHHbIM UCMbITAHMEM Ha CEMCMOCTOMKOCTL, TaK Kak nonyveHHas rnpu noncke uHgopma-
LWSA MOXET OKasaTbCs NoNe3Hon AN UcnbiTaHus. Pe3oHaHCHbIe YacToThl ONPeAensoT NyTeM OCHaLeHNs KOoH-
CTPYKUMK akcenepomeTpamMu B MECTE NPUMEHEHWNA BXOAHOIO BO3Dy»aaloLero curHana v B Mecrax, rae Tpe-
OyeTcs 3aperncTpupoBaTh OTKMMK KOHCTPYKUMW. Kak npaBumo, Ucnonb3yrT MeAneHHO pacnpocTpaHsaiowycs
CMHycouAanbHy BUOpaLIMIO HU3KOrO YpoBHA. CKOPOCTb KayaHWs YacToThbl AOMKHa COCTaBNATL [BE OKTaBbl B
MWHYTY UMW MeHbLUe, 4To obecneunBaeT BO3MOXHOCTE (DOPMUPOBaHNA pe3oHaHca. OBLWEeNpPUHATLIN NMKOBbLIN
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ypOBeHb BxogHoro konebanua paseH 0,2 g, HO JaHHOE 3Ha4YeHne MOXET BbiTb YMEHbLUEHO BO n3bexaHue no-
BpexXaeHus obopygoBaHUsa UNKW YBENUYEHO ANS yYeTa HeNMHEeNHbIX XapakTepucTuk. [Ana nonyyYeHus gaHHbIX
0 AMHAMUWYECKMX XapaKTepucTukax obopyaoBaHWs, KOTOpble MOTYT BbITh MOME3HBIMU AN 06OCHOBaHUSA KBa-
Nnudomkauuum No gpyrum AUHaMUYeckKUM Harpyskam, pekomeHayeTcs NpoBoAUTb MOUCK PE30HAaHCHbLIX YacToT B
obnacTu, HaxogsAwenca Bellle npegenbHoi yactoTel RRS ¢ koadduruneHToM He meHee 1,5.

HeobxoaMMo NpuHATL K CBEOEHWNIO, YTO B CNydae ecrnuv ANs NpoBeAeHWsA NoUCcKa Pe30HAaHCHbIX 4acToT
obopyfoBaHWe yCTaHOBMEHO He Ha cBoeM paboyem OCHOBaHWW, Macca W eCTKOCTb KOHCTPYKLMM UCNOMb3ye-
MO0 OCHOBaHMWS MOTYT OKasaTb 3Ha4YWTErNbHOE BrIMAHWE HA TOYHOCTb NOMy4YaembiX pe3ynsTaToB.

Ons ncnbiTaHWMAa Ha cTeHne KpynHorabapuTHoOro obopygoBaHUs MOryT ObITb MCNONb30BaHbI CMAapeHHbIe
mMopenu cteHa/obopyaoBaHWe, KOTOpble He criefyeT TpakToBaTb Kak Mogenu obopynoBaHus. MiMeeT mecTo
B3aumopgencTeme konebaHui 3TUX OBYX CMApeHHbIX CUMCTeM, MOCKOMbLKY OHW COoeAWHeHbl ApYr C OPYrom U
3HEeprusi MOXeT nepeaasBaTbCs OT OAHON cucTeMbl K Apyroi. MoryT GbiTe NpoBeaeHbl OTAENbHbIE HEe3aBWUCH-
Mble ApYT OT Apyra npobHble BubpaunoHHbie ncnbiTains o6opyaoBaHus U BMOpaLWOHHOMO cTeHaa Ans onpe-
AeneHns nx AMHaMUYeCKMX XapaKTepUCTHK.

Pe3oHaHCHLIe YacTOThl KOHCTPYKLUM, Kak NpaBuno, 0bHapyKMBalT NPy MOMYYEHUM YCUTTEHUI BXOOHbIX
konebaHuin B UcnbiTyemoM uagenuu. ®aszoBoe COOTHOLUEHWE MEXOY BXOAHLIM CUHYCOMOAMNbHBIM CUrHaNnom
WM OTKMMKOM KOHCTPYKUMW B TOYKE U3MEPEHUS MOXET TakkKe NOoMOoYb B YCTAHOBMEHWUW PEe30HAHCHbLIX 4acToT.
Bonee Bbicokas cTeneHb JOCTOBEPHOCTW MpW YCTAaHOBMEHUM pe3oHaHca AocTuraeTcst nyTem obbeduHeHus
OaHHbIX 06 ycuneHun n cpasax konebaHuin. ConoctaBMmMbie pesynbTaTtbl MOryT BbITh MONYyYEHbl NPU UCMOMb-
30BaHUM BazoBoro BozbyKAeHMA LUMPOKONONOCHBIM CryYalHbiM KonebaHneM HU3Koro ypoBHs. B atom cnydvae
dyHKUMKN Nepexona 1 AaHHble 0 dasax Nony4awT NyTeM aHanuia BpeMeHHbIX 3aBUCUMOCTeN BO3ByxaeHua
M OTKNUKa Ha ocHoBe BlN®. CnegyeT NposiBNATL OCTOPOXKHOCTbL NMPU NPUHATAM pPeLLUeHUst O TOM, YTO Heobxo-
OUMBIA 0BbeM JAaHHLIX NONYYEH W paspeLleHue crnekTpa 4acToT Mo LUMPUHE MOMoc COOTBETCTBYET XenaemMom
TO4HOCTM thyHKLMKM nepexoda. MNpu ncnonb3oBaHnyM AaHHOTO MeToAa 06bIMHO NPUMEHSIOT aHann3aTop Ha oc-
HoBe BM®.

9.1.6.3 lNowck pe3oHaHCHbIX YacToT MeToaaMu UMMNefaHCcoB

[MoWcK pe3oHaHCHbIX 4acToT METO4aMU UMMNEAAHCOB MOXET ObiTb BEIMOMHEH NMyTEM BO30YyXAeHUs Kone-
BaHW KOHCTPYKLMM NPU NOMOLLM HeBONLLIOrO NOpTaTUBHOIO BMOpaLMOHHOIO YCTPOWCTBA UMK B XO4Ee yaap-
HbIX UCMbITAHWA. Bo3HuKaWKMM B TaKUX yCNoBUAX KorebaHuam obblvHO npucylla manas amnnutyga. [Npu-
MEHATb pe3ynsTaThl TaKMX UCNbITAHWA ANa UccnegoBaHUs OTKMWKA B YCMOBMSAX CEMCMUYECKON aKTUBHOCTH
BonbLlo aMnnNUTyabl cnegyet ¢ BonbLo OCTOPOKHOCTLI0. Bonee nogpobHasa MHopMauMa No AaHHON Teme
npuveeneHa B 12.2.

9.1.6.4 lNMpuMeHeHWe OaHHbIX MOUCKA PE30HAHCHLIX 4acToT

Bce pe3oHaHCHble 4acTOThl HEOBXOAMMO 3a00KYMEHTMPOBATE ONs AanbHENLEero BO3MOXHOIO npumMe-
HEHUA B KA4YecTBe:

a) NpPOeKTHOW MHgopMaLnK;

b) HeoOXOAWMbIX AaHHLIX NS ONpedeneHHbIX MeTO40B UCMbITaHUs;

C) OaHHbIX ANS UCMOSb30BaHUA B NOTEHUMANbHBIX KBanMMUKaLMOHHbLIX MeponpUsTUsIX.

B cnyuasx, Korga MOXHO NOKazaTb OTCYTCTBME y 0DOpPYLOBAHUS pe30oHaHCca MpW 4acToTax HUkKe npe-
nensHol 4actoTel RRS, oBopynoBaHne MOXHO cuMTaTe CTOMKUM WM aHANW3MpOBaTb UMM UCMLITLIBATL €ro
cooTBeTCTBYOLWMM 0bpa3zoM. C Opyroi CTOPOHLI, NPU HANWYUK PE30HAHCHLIX YacTOT UMK B Criyvasx, korga
obopynoBaHWe MMEEeT Takyo KOHMUIypauuio, npy KOTOPO HEBO3MOXHO YCTAHOBUTL NPeAerbHble Ppe30oHaHc-
Hbl€ 4acToThbl B CUMY CIOXKHOCTWM 0D0pyaOBaHWMS UMW HEOOCTYMHOCTU KPUTMYECKM BaXKHbIX YacTeln, UCMbITaHMA
obopynoBaHKWs HEOOXOAWMO NPOBOAWTL OOHUM W3 HECKOINbKUX METOAOB, yKasaHHbIx B 9.6, unu gpyrum obo-
CHOBaHHbIM METOO0M.

Cnenyet OTMETUTL, YTO BCMNEOCTBME HENMMHENHOTO XapakTepa Pe30HaHCHbIE OTKMMKN HA BbICOKUX YPOB-
HAX MOTYT OTNMYATLCA N0 YacToTe U AeMNPUPOBAHUIO OT PE30HAHCHBIX OTKIMKOB Ha HU3KUX YPOBHSAX, a TakKe
YTO Ha HU3KUX YPOBHSX PE30HAHCHbIA OTKITMK MOXET BOOOLLEe He BO3HUKHYTE. Takum obpasom, npeasaputenb-
Hble MccnefoBaTeNbCKe WCMbITaHUA Ha HU3KWMX YPOBHAX MOTYT OKasaTbecs HeybeguTenbHeIMW ANSA YCTaHOB-
NleHVs AMHaMMYecKoro oTknvka obopygoBaHus wnu s BbiBoga 00 OTCYTCTBMW PE30HAHCHBIX COCTOSIHWIA.
[Mpu NoAo03peHUn Ha HENMMHENHOCTE MOXKET NoTpeboBaTbCA NPOBEAEHUE NPpeaBaPUTENbHBIX UCMLITAHWIA Bonee
4YeM Ha OOQHOM YpPOBHE BO3OENCTBYHOLLEro YCKOPEHUS.

9.1.7 CtapeHue npu cercmuyeckon aktueHoctu (M3/81)

MpoBegeHWo KBanM@mUKaALMOHHBIX UCMBLITAHWA Ha CEACMOCTOMKOCTb, MpefHa3HadYeHHbIX ONS OAeMOH-
cTpauun Hagnexailero pyHKLMOHUpoBaHua obopygoBaHus B xode u/wnu nocne MP3/S2, gomkHbl npegwe-
CTBOBaTb WCMbITAHWA, B paMKax KOTOPbIX BOCMPOW3BOAAT YCTANOCTHLIE ABNEHUS, SKBMBANEHTHbIE adpMDEKTY
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oT Takoro 4ucna [3/S1, koTopoe ycTaHOBNEHO ANA KaXOoW Mnowaakv, a Takke SKBMBaneHTHble addek-
Ty OT cobcTBeHHON Bubpaumm AC, BO3HMKAOLWEN NPU HOPManbHbIX U MEPEXOAHbIX peXxuMax aKkcnmyaraumu.
McnelTaHua Ha Bosgeicteue M3/S1 u MP3/S2 [omkHbI BOCNPOM3BOOUTL YMCNO 3KBMBANEHTHbLIX LMKIOB
MakKCHUMansHOW amnnuTyabl (kak MAHUMYM, Kak ykazaHo B 9.6.5), ycTaHOBNEHHOe AN Ka)4oro 3afaHHoro
ceicMmyeckoro cobeiTna. Hanpumep, oaHo MP3/S2 MoxeT BbiTb 3KBUBANEHTHO HeckomnbkuM M3/S1 1 BbITh
MCMNOonb30BaHO BMecTo Heckonbkux M3/S1. YcnoBusa nnowaaky, Kak npaBmuio, COOTBETCTBYIOT CPOKY CIy»KObl
pasMeLLleHHOro Ha Hell 00beKTa, HO NPW UCMbLITAHWKM Ha CTapeHne OT CeMCMMUYeCKON akTUBHOCTU Heobxoanumo,
Kak MUHUMYM, JOCTMYb YCTANOCTHOrO adpchekTa, SKBMBANIEHTHOMO aTTeCTOBaHHOMY CPOKy cry»6bl obopyno-
BaHua. Yucno MN3/S1 gomkHo 6biTe 060CHOBAHO ANA Ka)XO0W Nnolwankn, a B OTCYTCTBME TaKUX yKa3aHUA Npu
UCNbITAHWUM OCYLLECTBNAKT BO3OENCTBUE, 3KBUBaANeHTHoe naTu M3/S1.

9.2 KoHTponbHbIe U 06WKMe NcnbiTaHUsA

[MpoBeaeHMe KOHTPONbLHOIO UCNbLITAHWA UCNONb3YT ONA KBanudukauMm obopyooBaHWs Ha COOTBET-
CTBME KOHKpPETHOMY TpeboBaHuWio. B ka4ecTBe KOHTPOMbHOMO UCMLITAHUA NPOBOAAT MUCNbiTaHWe 0B6opyaoBaHuUs
OOHUM M3 METOLOB, ONMCaHHLIX B 9.6. B xoOe WCNBITAHWUA KOHTPONMUPYKOT KOHKPETHLIA CMEeKTp OTKMMWKa, Bpe-
MEHHYK 3aBMCUMOCTb UMW Apyrve napamMeTpbl, onpefenseMble MECTOM MOHTa)a gaHHOro obopyaoBaHMA.
Mpu 3TOM HET HEOBXOAUMOCTH MPEANPUHUMATL MONLITKA MCCMNedOBaHUA MOPOroBbIX COCTOAHUIA, KOTOPLIE MO-
ryT NpMBOOUTL K OTKasy obopygoBaHus. B cBA3M C Bbilecka3zaHHbIM KOHTPOMNbHOE UcnbiTaHue TpebyeTt pas-
paboTkm nogpobHon cneundukaumm. ObopynoBaHMe WCMNBITLIBAOT HA COOTBETCTBME 3aaHHOMY 3KcnnyaTa-
LWOHHOMY TpeboBaHUIO, a He Ha YCTaHOBIIEHWE ero npefenbHbiX Bo3MoxXHocTen. Obliee ncnbiTaHWe MOXHO
paccMaTpuBaTh KaK YacTHbIA cnydan KOHTPOIbHOro UcnbiTaHuA. B cneyndukauuio obbIYHO BHOCAT BONbLIYHO
YyacTb unu Bce MMerLlnecsa TpebosaHua. Llensio aenaetca keanudukaums obopyaoBaHUsA ONS pasfuMyHbIX
BapMaHTOB MPUMEHEHMWS B XOZe OOHOro UcneiTaHua. Toroeelid oblwmin RRS, kak npaBuno, oXeaTbiBaEeT LUMPO-
KA guManas3oH 4acToT C OTHOCUTENbHO BLICOKUMW YPOBHAMUW YCKOPEHUA. HeobxoaumMo NpuHATL K CBEAEHUIO,
4YTO OXBaT B OOHOM UCMbITAHUK LUMPOKOTO Kpyra TpeboBaHnin MOXeT NPUBECTH K O4eHb CEpPbe3HbIM pasHodTe-
HUSIM B MHTEpNpeTaunn pesynsTaToB UCMNbITAHUA.

B obuiem cnyyae mogenupoBaHve opMbl CENCMUYECKMX BOMNH B NPOLECCe KOHTPOMBHBLIX MIMK 0BLLINX
UCNbITAHWIA JOMKHO NO3BONATE!

a) Nony4YuTb UCMbITATENbHBIA CcnekTp oTknuka (TRS), uenukom nepekphiBawLuini TpebyeMblid cnekTp
oTknuka (RRS), ncnonb3yst BXo4HOW BO30YXOAKOLWMIA CUTHAN OOHOW UMW HECKOMbKMX YacTOoT, B COOTBETCTBUM
¢ TpeboBaHuem, kacawwmmcs obecneveHnsi KOHCEePBaTMBHOIO (HO He CrMWKOM) konebaHusa enblTaTensHoro
BMGpaLMOHHOTO CTeHAa;

b) umeTb NuKkoBOE yckopeHWe, paBHoe unu npesbiwatowee YHIMN RSS;

C) He MMEeTb YacTOTHLIX COCTaBMSALWMX Bhile acumnToTel YHIT RSS;

d) UMeTb NPOOOIMKUTENBHOCTL B COOTBETCTBUM C TpeBoBaHUAMM, yKaszaHHbIMK B 9.6.5.

Cnegyet Takke yaensaTb AOMKHOE BHUMaHWE BbIDOPY UCTbITAHWIA MO OAHON WAW NO HECKOMNBKUM OCSM,
Kak ykazaHo B 9.6.6, 1 JonycKOB, KaK yka3aHo B 7.2.

9.3 UcnbiTaHnA Ha YCNOBHYH BEPOATHOCTL OTKa3a npwu CEeNCMUYECKOM BO3HEI7ICTBVIM

WcnbiTaHua Ha YCrNOBHYH BEpOATHOCTL OTKasa MNpW CEMCMUYECKOM BO3OEWCTBUM MPOBOAAT C LEMb
onpeneneHus npedenbHbiX BO3MOXHOCTEN o6opyaoBaHus. Takaa MHdopMauumsa BnocneaAcTBUN MOXKET BbiThb
“crnonb3oBaHa Ansi NOATBEPXKASHUS COOTBETCTBMA onpeaeneHHoMy TpeGoBaHuo W NPUIoAHOCTU K onpeae-
NEeHHOMY NMPUMEHEHUIO.

WcnbiTaHua crnegyeT npoBoanTb TakMM ob6pasom, YTobbl NonyyYeHHble AaHHbIE MOXHO ObINO COOTHECTH
1 CPaBHWTL C NMOGLIMKU TpeBoBaHUAMK ONS PA3NUYHbLIX YCTAHOBOK, NPEAbABNEHHbIMU NIOOLIMU HA430PHLIMK
opraHamu.

Ons nogTBepOeHUs1 COOTBETCTBUA HEKOTOPbIM TpeBGoBaHWAM Hawmydwum crocobom onpedeneHus
XapakTepucTuk obopynoBaHua ABnAeTcs AeMOHCTpauus oTknvka obopygoBaHus Ha Bo3byXOeHWe CUHYCO-
naanbHoro (Mnu nepexogHoro) Tuna. [ns conoctaBneHns ¢ ApyrumMn TpeboBaHMAMIU XapakTepUCTUKU MOryT
ObITb OonpegeneHsbl NyTeM AeMOHCTpaLMn oTKNKa o6opyaoBaHUs Ha NOCTOAHHOE CMHYCOVAanbHoe BO3DYyX-
OeHue. HakoHel, HeKOTOpble XapakTepUCTUKKM 0BopyaoBaHUA MOXHO ONpeaenuTs NyTeM AEMOHCTpauumu ero
OTKMMKA HA MHOroYacTOTHble BoNHoobpasHble konebaHusa. MaMepeHue YpOBHSA YCNOBHOW BEPOSITHOCTM OT-
kasa obopyaoBaHWsa Npu onpedeneHHbIX BUAax MMNynbcHOro Bo3byxaeHus No3sonaeT NpogeMoHCTPUPoBaTh
npefensHyl cnocobHOCTL 0GOPYA0BaHNS K BbINONHEHUIO TpebyeMbix yHKLKUIA 6e30nacHOCTH B YCIOBUSIX
[aHHOro Bo3byaeHMWs.
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,D,OKaSaHO, 4TO Ha YpOBEHb yCJ'IOBHOIZ BEPOATHOCTK OTKasa O60pyﬂ,OBaHMH Wnn cucTemMbl BIUAKOT MN3-
MEHEHWNA NapamMeTpoB cencmmyeckon oBCcTaHOBKM. O,EI,HVIM M3 TAKUX NapamMmeTpoB ABIAETCHA HanpaBneHwe
BOS6y}K,EI,eHMF|. Takxe K napameTpam cencMnyeckon obCTaHOBKM OTHOCATCS XapaKTepuCTUKK yaoapHbIX, nepe-
XOOHbIX UMK YCTaHOBUBLLMXCA konebaHui. Ong nonyyeHuAa OaHHbIX 0b yCJ'IOBHOFI BEPOATHOCTWM OTKa3a npwv
CEeMCMNYECKOM BO3OENCTBUM MOXHO WCMOMNb30BaTh METOAbl UCMbITAHWUNA, nepedyncrieHHble B 9.6, roe Takke
npuBedeHbl pekoMeHdaunn no UX npMmMmeHeHuo (,D,OI'IOJ'IHVITEJ'IbeIE cBefgeHunnA 00 MchbITAHUAX Ha YCINOBHYH
BEPOATHOCTb OTKa3a Mnpwv CEeCMUYECKOM BO3OEMCTBMN npueeneHbel B NpUnoxeHmn D)

9.4 NcnbiTaHUA KOMMOHEHTOB

KOMMOHEHTb! creayeT UCMbITbIBATE NYTEM MOAENMPOBAHUA 3KCMNyaTalUWOHHLIX YCMOBWIA, 3afdaHHbIX
TpeboBaHUAMM OXMAAEMON SKCMNyaTauuu, Unu YCroBUiA, COOTBETCTEYOLUUX YPOBHIO MPedenbHbIX BO3MOX-
HocTeil. KOMNOHEHTbI JOMKHEI ObiTh 3akpenneHbl Ha BUOpaUWOHHOM CTeHAe TakuM crnocoboM, KoTopbli no
CBOMM OMHAMWYECKUM CBOWCTBaM COOTBETCTBYET peKoMeHAyemMoMmy crnocoby MoHTaxa. Ecrim KOMMoHeHT
npegHasHavyeH Ana YCTAHOBKM Ha MaHenu, AaHHy NaHenb BKI4YalT B COCTaB UCTbITYeMOW COOpKM unu
npy UcnbiTaHuM cbopku (cM. 9.5) perucTpUpYOT OTKIUK B MeCcTe YCTAHOBKM ycTpoicTea. Bo BTopom cnydae
YCTPOWCTBO MOXET BbITb MO3XKe CMOHTMPOBAHO HENOCPEeACTBEHHO Ha BUBpaUMOHHOM cTeHde AN Moaenupo-
BaHUs BO3OYKOEHUS B YCIOBUSIX 3KCNNyaTauuu.

9.5 UcnbiTaHuAa obopyaoBaHuAa B c6ope

9.5.1 O6wme nonoxeHus

9.5.1.1 Kpartkoe onucaHue

MpeonoYTUTENLHO NPOBOAUTEL MCMBITAHUA BOMbLUMX CNOXHLIX Y3roB (obopyanoBaHus) B cbope, UuTobbI
Bblna BO3AMOXHOCTb MOAENUPOBaTL M KOHTPONMMPOBATL YCNOBUSA 3KCNNyaTauun npy nonHoLeHHOM yHKLMO-
HupoBaHuK. OgHako Ans Takoro 0bopygoBaHWA, Kak NaHeny ynpasreHWs, pacnpeaenvTenbHble YCTPONCTBA,
CMCTEMbI YNpaBneHnsa aNeKTPoABMratenssMyi U T. 4., B COCTaB KOTOPbIX BXOAUT MHOXECTBO CyBOKOMMNOHEHTOB,
He Bcerga LenecoobpasHo MOAenvMpoBaTh BCE YCNOBUSA OQHOBPEMEHHO. KBanudukauma Ha CeNICMOCTONKOCTb
noboro cybKkoMNoHeHTa, BaXHOro Ans 6e3onacHoOCTU U He NOOBEPraklLerocs CEACMUYECKOMY UCTIbLITAHNID B
coctaBe cOOpKKW, OoMKHA ObITb NOATBEPXKAEHA NO OTAENBHON NporpaMmme. McnbiTaHUS MOXHO NMPoOBOOAWTE B
nBa aTtana:

- MepBbIA 3Tan — CENCMUYECKME UCNbITaHWs COOPKNU: MCMbITLIBAKT BCH KOHCTPYKLUMIO B cbope, BKMoYas
CTOINbKO CyOKOMMOHEHTOB, CKOMbKO MOXHO YCTaHOBUTL, U 06ecnevyrnBaloT KOHTPOIb (OYHKLUMOHAaNbHOCTH B CO-
OTBETCTBUM C MPOrpamMMOi Ha4yanbHbIX CERCMUYECKNX UCTIbITAHWIA;

- BTOpOW 3Tan — CelcMUYEecKMe UCNbITAHUSA CyDKOMMOHEHTOR: CENCMUYECKMM UCMBITAHUAM NnoaBepra-
HOT Te CyOKOMMOHEHTLI, KOTOPbLIE HE BOLUMKM B NMpOrpaMMy WCMNbITaHWIA NEPBOro 3tana, Ha NpeaMeT BhbiMorHe-
HWA Ha3Ha4YeHHbIX UM YHKLWIA Be3onacHocTU.

9.5.1.2 lNepBbI 3Tan — cencMrU4ecKkoe UcnbiTaHmne cbopku

Obwumin (ocHoBHOWM) y3en B cOope WCMbITLIBAKOT HA NpegMeT COXPaHEHUs KOHCTPYKUMOHHOWM LIenocT-
HOCTWM WU MecTononoXeHus. MNpu HaNMYUN UHbLIX PYHKUMOHaNbHbLIX TPEBOBaAHMIA K KOHCTPYKLMKM B LLENOM Mpo-
BOAAT TakKe UCNbITaHMA ONA NOATBEPXKAEHMA ux cobrnogeHusa. ng MUTaUmMM NoKansHOro Bo3AencTBUSA oT-
CYTCTBYHOLNX CYBKOMMNOHEHTOB CreayeT UCMONb30BaTh rPy3bl, €CNWM OTCYTCTBUE OaHHbIX CyOKOMMOHEHTOB
3HaYUTENbHO MeHseT obLWA 1 MeCTHbIA AMHAMUYECKU OTKNMK obopyaoeaHua. B mecTax, roe npegnonara-
eTCH YCTaHOBKa OTCYTCTBYHLLMX CYOKOMMNOHEHTOB, pasMeLLaT akCenepoMeTpbl C Luenbto pernctpauum RRS
KOHCTpYKUMK Ha M3/S1 n MP3/S2, ytobbl MCcnonb30BaTh MX B COOTBETCTBUM C MPOrpaMMoOi BTOPOro atana
MCNbITAHUA.

PeanbHble cyOKOMMOHEHTLI UMW UX MOJAENW YCTaHABMUBAKT Ha cbopke W/MNU BHYTPWU HEE 1 NPOBOAAT
CEeMCMUYECKOE MUCMbITaHWe, 3akKnJatolleecs B NPOXoxaeHUn cOOpKon MakCUManbHOro 4ymMcna UMKnoB cMme-
LeHWe/BO3OENCTBUE [MMUTUPYHOLLNE TPY3bl, KOHCTPYKLWMMK, KOHPUIYpaLKMSA U KpenexHas apMaTtypa He OOMmk-
Hbl U3MEHATL AMHAMUYeckoe nosegeHue cbopku (Hanpumep, BCNeacTBUE M3MEHEHUA MACChl U XECTKOCTH) B
CBSA3M C YNpoLUeHHbIM nogxoaom]. Takon cnoco® NpoBefeHMs UCTIbITAHWUIA rapaHTUPYET, YTO PErMCTPUPYEMble
cobcTBEHHbIE Pe30HaHCHbIe YacToTbl COOPKM OCTaHYTCS HEM3MEHHbLIMMW NOCME YCTAHOBKM HegocTarwmnx cyb-
KOMMOHEHTOB. B xofe ceicMuyeckux UcnbiTaHuin Ha Bo3gencTeue M3/S1 u MP3/S2 HeobxooMMo MonyyuTb
CMEKTPbI OTKMKMKA KOHCTPYKUMK B MECTaxX pacrnonoXeHust KOMNOHEHTOB MyTeM NPsSMbIX M3AMEPEHUA OTBETHBIX
OTKITMKOB BO BPEMEHU UMW C UCMOMb3oBaHMeM MyHKLUUKM Nepexofa oT AaHHbIX C MECTa PacrnonoXeHns akce-
nepoMeTpa, KOHTponupytoLero cbopky, K AaHHbIM C MECT YCTAaHOBKW OTAEMbHbLIX CyOkOMNOHEHTOB. CnekTpbl
OTKIMKA KOHCTPYKLMW B MECTax pasMelleHvs cybKkoMnoHeHToB (NokanbHble TRS) nomkHbl oxBaTbiBaTh pas-
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Hble BO3MOXHOCTU NPUIOXKEHWA BO3DYOaLWMX HAarpy3ok K 06opyaoBaHMIO No Ka)X o ocu, 4Tobbl Ha cneay-
IolLleM 3Tane UCnbiTaHWs ycTaHaBnuBaTth xapaktepuctukn RRS cybkomnoHeHToB.

9.5.1.3 BTopoi atan — cecMUYecKoe UCMbITaHWEe CyOKOMMNOHEHTa

PaznuuHble cybKOMMOHEHTHLI, He Bollewune B 0bbeM WCMNbITaHWA MEPBOro 3Tana, MOHTUMPYKT Ha BW-
OpaLMOHHOM CTeHEe C YYEeTOM MpaBWUMbHOW OPUEHTALMW OTHOCWUTENMBHO cuUMbl TsxecTu. TRS, nonyyeHHble
B pesynbraTe BosgencTema M3/S1 n MP3/S2, gomkHbl oxeaTteiBatb RRS cybkomnoneHToB Ha M3/S1 n MP3/
S2, KaK yKasaHo B OnucaHuuM NepBoro atana McnbiTaHuii. B gaHHbiX cecMuyeckux ucnoltaHnsax RRS Ha Bos-
gencteue M3/S1 n MP3/S2 sBnswTcA NPOM3BOAHLIMW OT CMEKTPOB OTKMMKa KOHCTPYKLUMM, NMOMYYEHHbIX Ha
nepBOM 3Tarne WCMbITaHWA, PACCYUTaHHbLIX HA OCHOBAHWKM MOKa3aHUI aKCcenepoMeTpPOB B MECTax yCTaHOBKU
3TUX CyDKOMMNOHEHTOB. MPOMEXYTOYHEIE KOHCTPYKLMW, HA KOTOPLIX Kpenat obopynoBaHne, MOTyT NOBLILIATL
ypoBeHb BO30yaeHua obopygoBaHusa. B Takux crnydasx NoBblleHWe BO3DyKOeHUA HEOBX0AUMO y4ecTb Mpu
YCTaHOBMEHUN xapakTepuctuk TRS.

B oBoux cny4asx MOXHO MCMONb30BaTk METOAbI UCMbITAHMIA, ONMcaHHble B 9.6, nnu gpyrve obocHoBaH-
Hble MeToabl. B xode ucnbitTannin (NpyM HEOBXOQMMOCTM) U MO OKOHYAHMM NPOrpamMmbl MCMbITAHWIA COOPKY 1 OT-
JenbHble KOMMOHEHTLI He06X04MMO OCMOTPETE Ha NpeaMET COXpPaHEeHUs! KOHCTPYKTUBHOW M (PyHKLMOHAMNBHOM
LEenoCTHOCTH.

MpumeyaHune — CregyeT OTMETUTL, YTO MPU UCMLITAHUWU COOPOK C peansHOW W/ UMUTUPOBAHHOW YCTaHOB-
Kol ycTpolcTB TRS MecTo pasMeleHns YCTPONUCTBa MOXKET ObiTb HeadeKBaTHLIM B CUMY XapakTepa camoro McnblTaHus
cbopkw, nockoneky HeuenecoobpasHo nonydate Bce RRS nytem Bubpauwmu cteHga B mectax, Bnvsko pacnonoeHHbIX

ApYr K Apyry.

9.6 MeToabl MCNbITAHWUNA

9.6.1 O6wKe nonoxeHUnA

9.6.1.1 Kateropuu ucneitaHum

HacTtosilwme meTogbl UCMblITaHWIA 0ObIMHO AENAT HA TPY OCHOBHLIE KATEFOPUKN: KOHTPOMbHbLIE UCTbITAHNS
(cm. 9.2), obwme ucneiTaHKs (CM. 9.2) U UCNbiTaHMsA Ha YCMOBHYH BEPOATHOCTb oTKasa (cM. 9.3). KonebaHus,
Hawny4wum obpa3oM MMUTUPYIOLLME MOCTYNMPOBaHHOE CeACMUYecKoe BO3A4elCcTBMe, OendT Ha OBe KaTtero-
pWUW: OQHOYaCTOTHbIE M MHOTOYacTOTHble. Beibop MeToda 3aBUCMT OT xapakTepa npegnonaraemoro Bubpa-
LWOHHOIO BO3OEWCTBUSA, @ TakkKe B onpefeneHHOW cTeneHn oT ocobeHHocTen obopyaoBaHus. PasnuuyHble
TexHW4eckue TpeboBaHus, NnogxonaLne Ans Kax4oro MeTofa UCNbITaHus, MoryT BbiTe NpeanoYTUTENbHBIMM
B KOHKPETHLIX CryYasx.

9.6.1.2 MicKycCTBEHHO pacLUNPEHHbIE CNEKTPbI OTKIMKAE

[na konebaHui Ha ypoBHe nona B RRS moxeT npeobnagaTte 0OWMH pe30HAHCHLIA OTKIMK KOHCTPYKLMK.
B takmx cnyyasx RRS obObl4HO paclmpsatoT, 4ToObl OH OXBaTbiBan BC 0brnacTb HeonpeneneHHoCTH YacToT
kornebaHwii KOHCTPYKU WA 30aHnA. B pesynbrate TpebyeMblil CNEKTP OTKNWKA UCKYCCTBEHHO AenaeTcs KOHCep-
BaTWBHbIM, MOCKOMbKY MUK OTKNWKA MOXET BO3HWKAaTbL TONBKO Ha ONMpeaeneHHor YactoTe, a He BO BCEM pac-
WMpeHHOM AnanasoHe. B aTom cnyyae gonyckaetcst onvcaHHas HWKe npouenypa UenbiTaHui.

Ecnu ueHTpanbHasa 4actoTa B pacluvpeHHon obnactu pasHa f,, UCMbITaHWSA MOTYT ObiTb NpPOBE[EHbI
Ha 3TOW 4acToTe, a TaKkKe Ha Jactotax f, + Af,, . + 2Af,, ..., . £ nAf,, roe Af, cOOTBETCTBYET AOMYCTUMOMY
nHTepBany (06bivHo oT 1/6 go 1/3 okTaBbl), NO3BOMAKLIEMY OXBaTWTb BCIO paclUMpeHHyt obnacTtb. TRS,
chOpMUPOBaHHbIM B XOA4E KaXO4oro OTAENbHOMO UCMbITaHWS, OOMKEH MMETh Takyk ke hopMy W LWMPKUHY, Kak
M3HaYanbHbIA Y3KOMONOCHbLIA CNEKTP OTKNMKa (aHanornyHo usobpaxeHuto Ha pucyHke 3). B cneuudumkaumn
AaHHbIA cry4Yyaid Heobxo4rMo crneunansHo OTMEeTWUTh, YTODbl He NyTaThk paclunpeHHbln cnektp ¢ RRS, nony-
YeHHbIM B YCIMOBWAX peanbHOro Avana3oHa 4actoT KonebaHui.

9.6.1.3 AHanuna UcneITaTenLHOro CnekTpa OTKNMKa

TRS, nony4YeHHbI 4N MHTepecyloLlero guanasoHa 4acToT, obpabaTeiBatoT nubo nocpegcTesom 060CHO-
BaHHbLIX aHaNMTUYeCKMX MeTo4oB, NMbo ¢ npumeHeHveM obopyaoBaHUs ANs aHanusa cnektpa oTknuvka. Ons
chopmupoBaHus 4ocTaTodHOro o6bema AaHHbIX B MHTEPECYLLEeM AMana3oHe YacToT peKoMeHYyeTcs NpoBo-
OWUTb pacyeT CrnekTpa ¢ AWCKPETHOCTLIO LWMPMHBI MONOCkl HacToT 1/6 okTasbl unu yxe. Jlto6oe unsTpoBaHue
4acTOT CMrHana ycKOpeHus B ccrnegyeMoM gnanas3oHe JOMKHO ObiTk 0OHapyKeHo 1 yYTeHo.

9.6.1.4 Buibop aemndpuposaHua

Y RRS 0b6bI4HO 0TMEYaT HECKOMBKO YPOBHEN KpUTUYEeCcKoro gemndgupoBaHus. Ecnv ato BO3MOXHO, B
WCMbITAHWAX pekoMeHayeTcs mcnone3osate RRS ¢ kputuyeckum gemndmposanmem 5 %. MNpumeHeHne gemn-
dMpoBaHMs NPKU MCNbITaHMKM onucaHo B 5.8.2.
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9.6.2 UcnbiTaHWe C NPUMMEHEeHeM OQHON 4acToThl

9.6.2.1 Obwme nonoxeHus

Ecnu ceincMmuueckue konebaHWsa rpyHTa UCMbITEIBAKOT 3peKT QUNETPOBaHWUS BCMEACTBME HANU4usa y
KOHCTPYKLMU 0OHOW Npeobnagatollei 4acToThl, TO KOHeYHble konebaHua nona Takke MOryT UMeTh O4HY npe-
obnagarowyo yactoTy. B aTom cnyyae B kadecTBe BXOLHOro Boabyxaatoulero curHana gnsi obopynoBaHus
MOKeT OblTb MpUMEHEeHa KpaTKOBpPEMEHHAas ycTaHoBuMBLUAACA BUOpauus. Opyrumu cnosamu, Ansi onpegene-
HWUS (MNW NOATBEPKAEHWS) PE30OHAHCHbBIX YacTOT W cTeneHy AeMndupoBaHns 060pyL0BaHNSA MOKHO MCMOMb-
30BaTh MCMbITaHMe C 04HOW YacToToW. Ecrnv ecTb gocToBepHas MHGOpMauus 0 ToM, 4To y obopynoBaHus
pe30HaHChl OTCYTCTBYHOT, UTO Y HEro MMEEeTCs TOMbLKO OfHAa pe30HaHCHas 4yacToTa WU ecTb PEe30HAHCHbIe
YacTOoThbl, pA3HECEHHbIE MO WMPUHE U HEe B3aUMOOENCTBYOLME OPYT C APYrOM, a Takke ecnv ecTb UHble 000-
CHOBaHHbIE YKa3aHus, TO AN NOMHOro UCNbITaHusa 0bopyaoBaHUst MOXET BbiTb MCMOMNB30BAHO WUCMLITAHUE C
OHOW YacTOTOMW.

TRS npw ucnblTaHWM C OAHOWN YaCTOTOW NOMY4YaloT ANA KaXKOoW OTAENbHOW YacToThl M MPWU OTCYTCTBUM
WHbIX 0BOCHOBAHWMIA OH He MOXeT BbiTb cchopMUpoBaH nyTeM o6beauHeHuss KakMm-nmbo cnocobom cnekTpoB
HECKOMNbKMX HEOOHOBPEMEHHO NPOBEAEHHbIX UCTMbITAHWIA C OQHON YaCcTOTOM.

9.6.2.2 Co3gaHue BXOOHOMO BO3DYXAaKLLEero curHana npu UCnbiTaHUAX

9.6.2.2.1 ObwKe nonoxeHus

Mpwn nwboi dpopme BONHOBOrO MMMynbca KonebaHus BMOGpaLMoOHHOro cTeHaa Ha YacToTe NpoBefeHus
NCNbITAHUS [OMKHBI hopmupoBate TRS ¢ yckopeHueM, no KpanHel Mepe paBHbIM YCKOPEHWIO, 3a4aHHOo-
My RRS. MNukoBoe 3Ha4eHWe YyCKOPEHUs BXOAHOTO CUMrHana AOMMKHO DbiTb Kak MUHUMYM PaBHbLIM YCKOPEHWHD
Hyrneeoro nepvofa RRS, 3a uckniodeHnem BXOOHOrO cUrHana Hu3kWx 4dactoT, rie RRS onyckaetca u coot-
BETCTBYIOLLEE EMY YCKOPEHUWE HYNEBOro nepuofja Takke cTaHOBUTCA HWxe. PykoBoacTeo no Beibopy yvcna
OCel, B HAMpaBMeHUN KOTOPbIX OOMKHO ObITh M3y4YeHo noBedeHWe 0DOpyooOBAHWS MPWM UCNBLITAHWUW, NpUBe-
geHo B 9.6.6. Ycnosus, ykasaHHbie B 9.6.2, MOryT ObiTb TPYQHOBBIMNOMHUMbLIMU MPU UCMBITAHUA HEXECTKOTO
obopynoBaHus bonee 4em ¢ ogHol npeobnagawLLein YacToTon, a Take ecnu RRS umeeT xapakTepucTukm
MHOMO4aCcTOTHOTO LLMPOKOMNOMNOCHOTO CNeKTpa OTKNMUKa. B YacTHOCTW, MOXET oKaszaTbca BecnonesHon nonbIT-
Ka NpoOeMOHCTPUPOBaThk OTCYTCTBUE B3aMMOLENCTBUSA KonebaHWi, KOTOPOE CyXaeT rpaHuLlbl CEACMUYECKON
ycToMuymBoCcTN obopypoBaHusa. B aTom cnyyae MOXHO UCNONb30BaTk UCMLITAHUA C NPUMEHEHMEM OOHOR 4a-
CTOTbI cornacHo 9.6.2.2.3, ucxogsa 13 oXuaaemoro noBefeHUs UM HeNpPOYHOCTYU 0bopyaoBaHNUS B YCMOBUSIX
BO3AENCTBMA BUOpaLMK, NPUMEHSIEMON NMPU ero CeMCMUYEeCKoR KBanudukaumu.

9.6.2.2.2 OueHka aKcnnyaTauMOHHBIX XapakTepucTuk obopyaoBaHWMs TOMbKO MO KOHCTPYKTMBHOMW Le-
NOCTHOCTH

Ecnu skcnnyaTauvoHHble CBONCTBA 0OOPYyAOBaHWS MOXHO OLEHUTb TOMbKO MO KOHCTPYKTUBHOW Le-
TNOCTHOCTW, UMES B BUAY HaNpsKeHus u gedopmanim KOHCTPYKLUMIA, 3NeKTPOCTaTUHECKUX UMW NAaCCUBHLIX
YCTPOWCTR, TO TAKYH OLEHOYHYI0 XapaKkTePUCTUKY Kak MakCUManbsHbIN OTKNUK 0B0pya0BaHUSA MOXHO paccMma-
TpuBaTb, He Y4UTbIBas TOYHYO MpyMpogy BubpauumM unm coctae 4acTtoT Bo3byxaawwero umnynsca. Koneba-
HWA BMOpPaALMOHHOIO CTeHAa OOMKHbI NMPUBOAUTE K BO3HMKHOBEHMIO TRS npu yactoTe ucnbitTaHua, B 1,5 paza
npesbiawLLei YactoTy nuka RRS, ecnu He 060CcHOBaHO MeHbLIee 3HavyeHue. [10 KOHCepBaTUBHOM OLEHKe,
3TO NO3BOMSET MNOMYYUTL KOMOWHMPOBAHHLIN MHOrOMOAOBLIN OTKMUK. BeiBop ynoMsiHyTOro Beille Koadduuum-
eHTa 3aBucuT ot dopmel RRS, 1 ero Hanboneslwee 3HaueHue (1,5) npumeHumo K wupokononocHomy RRS. B
CBSI3M C 3TUM HeT HeobxogumocTy B ToM, 4yTobel TRS nonHocTelo oxeaTeiBan RRS. B kauecTee anstepHaTtu-
Bbl, €CIIM B X0O4€ pearbHbIX UCTbITaHWA MOTYyT OblTb TOYHO YCTaAHOBMEHbBl BCE pe30HaHChl 000pygoBaHus, TO
40CTaTo4HO, 4ToObl ogHoYacToTHLIN TRS oxBaTtbiBan RRS Tonbko B obnactn pesoHaHcoB obopyaoBaHust npu
OHOYACTOTHOM BXOAHOM curHarne.

9.6.2.2.3 OueHKa akcnnyaTauMoHHbIX XapakTepucTuk 060pya0BaHUSA NO KOHCTPYKTUBHON LLENOCTHOCTM
1 paboTtocnocobHOCTK

Ecnu xapaktepuctukn obopynoBaHus, HanpuMep 3NeKTpoOMexaHUYecKnX YCTPOWCTB (Takux Kak pene
UnK n3mepuTensHble Npubopbl), HEODXOOMMO OLEHUTL KaK MO KOHCTPYKTWMBHOW LIEeNOCTHOCTK, TakK 1 no pabo-
TOCnocoBHOCTK, TO NpUpoaa BMbpaumuy 1 cocTaB 4acToT Bo3DyK4atLwero uMnynsca 6yayT BIUATL Ha OTKIMKK
obopynoBaHus, onpegensioline ero BubpocTokocTb. CneayeT npuBecT 0DOCHOBaHWe TOro, YTO KO3huLm-
eHT 1,5 (cM. 9.6.2.2.2) gocTtatodeH Ansa nony4eHnss KOMGUHMPOBAHHOIO MHOTOMOLOBOMO OTKIKMKA U CO30aHUA
Takmx KkonebaHwi, KOTopble aflekBaTHO Modenupy T addekTsbl BO3OENCTBUSA NpeanonaraeMbiX MHOroMacToT-
Hbix KonebaHuin Ha xapakTepucTuki obopynoBaHus. Beibop koadduuneHTa 3aBucuT OT TMna obopyaoBaHuA
n cbopmbl RRS, KoTopas B cnydae HanbonbLnX 3Ha4eHWIn YacToThl NUKa MoXeT noTpeboBaTb KoadrumeHTa
Bonee 1,5, npMMeHMMOTro K WupokononocHomy RRS. CrnegoBaTenbHo, MpW YCIOBUM Hagnexalero obocHoBa-
HMA TRS He obsA3aTenbHO AOMXEH MOMHOCTLIO 0xBaTbiBaTb RRS. Kpome Toro, ucnbitaHua HeobxoauMo npo-
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BOOAWTE NPW BCEX pe3oHaHcax 0bopydoBaHus, a perucTpupyemMble 4acToThl Criegyet pasHocuTs He bonee Yem
Ha 1/2—1/3 okTaBbl, BNNOTb A0 YacToThl 33 U, ecnu He ykaszaHo nHoe. Ecnu pe3oHaHckl 0bopynoBaHus Ha-
onlodatTea npu YactoTax, npesbiwatowmx 33 ', To B aT0M 0bracTy NpoBOAAT UCTBITAHWS, CyKas MHTepBanbl
yacToT Ao 1/6 okTaBbl UM meHee. B kavecTBe ansTepHaTVBbLI, ECMW B X04€ peanbHbIX UCMbITaHWUIA MOryT BbITh
TOYHO YCTaHOBMEHbl BCe pe3oHaHCckl 0bopyaoBaHus, To AOCTaTovHO, YToObl ogHoYacToTHEIR TRS oxBaTtkiBan
RRS Tonbko B o6nactv pesoHaHcoB 060pya0BaHWA NPpWY 0QHOYACTOTHOM BXOAHOM CUrHane.

9.6.2.3 McnblTaHna MeTo4oM HenpepbIBHOW CUHYCOUAbI

WcnbiTanve npu niobor YacToTe 3aknoyaeTcs B BO3AENCTBUM Ha 060pya0BaHMe HEMPEPbIBHBIX CUHYCO-
naaneHbIx konebaHui ¢ MHTepecyrLel YacToTon M amnnuTyaon. NMpogonKUTENnsLHOCTEL BO3AENCTBUSA U YCro-
BMS NOTEHUWaNbHOW ManouMKNoBOW ycTanocTy npu nioboi yacToTe AOMKHEI MO KpalHei Mepe COOTBETCTBO-
BaTb npueBegeHHbiM B 9.6.5. MHTepecyolwme ncnelTatenbHble YacToTel — 3TO YacTOThl, COOTBETCTBYOLLME
pesoHaHcaM ucneiTyemoro obopyaoBaHus, a Takke ApPYrMe 4acToTbl, yKasaHHble B 9.6.2.2. MakcumanbHoe
YCKOpPEHWE, COOTBETCTBYIOLLEE YCKOPEHUID, ANA KOTOPOro aomxkHa 6biTe NpoBeaeHa keanudukauns obopyno-
BaHWUA, AOIMKHO KaK MUHMMYM Bbi3blBaTk MakcyMMarnbHOe YyCKOpeHue OTKNUKa cornacHo 9.6.2.2.

9.6.2.4 VcnblTaHe MeToA0M CUHYCOMAAIbHbLIX UMMYMNBECOB

WcneiTadwe npu noboli yacToTe 3akniovaeTcsd B NPUMEHEHUN CEPUM KaK MUHUMYM U3 NATHM CUHYCOW-
AanbHbIX UMMYNLCOB C NAy30M MeXay KawAblM, OCTaTo4YHOW, YToObl M3bexaTbk CyLecTBeHHOro HanoxeHns
konebatenbHbiXx OTKNWKOB obopynoBaHus. CUHycouaanbHble UMMNYNbCbl NPeacTaBnsnT cobon cuHycouapl
MHTEpPEeCYoLLEeN YacToTkl M aMNANTYAbI, KAk NoKa3aHo Ha pucyHke 1. Kaxablin cuHycongansHbIM MMNynbLC 4or-
KEH COCTOSITb M3 psiga LMKNoB cMeLleHnii (06bi4Ho 5 unu 10) ans nonyyYenns TRS yckopeHwii B COOTBETCTBUN
C KpuTEpUAMHK, NpuBedeHHbIMKY B 9.6.2.2. MHTepecyoWMMK UCNbITaTeNbHBEIMW YacToTaMu ABMSKOTCS YacToThl,
COOTBETCTBYHKLUME pe3oHaHcam UcnbiTyeMoro obopyaoBaHus, a Takke Apyrue 4acToThl, ykazaHHble B 9.6.2.2.
Obwas NpoJomKUTENbHOCTL BO3OENCTBISA W YCIOBKS NOTEHLWANBHOM ManounknoBon ycTanocTy npu nobon
4acToTe OOMKHbI NO KPaWHEW Mepe COOTBETCTBOBATL NpUBEAEHHbIM B 9.6.5.

Yacrota umMnynscos MukoBoe yckopeHue
l/ [MpoMEXYTOK BpEMEHW MexXay
uMnynbcamu
A
e /{ Y lr‘r‘\ b
YckopeHue ! ‘ll i A Fd !
'y Iy i y !
Py i
: g—
j
| ~
I
|
. YacTtoTa uenbiTaHuin
Bpewms

PucyHok 1 — CuHyconaansHele MMMynsChl

[na 3agaHHol amnnuTydbl NUKa Nynbcauyy CTeNeHb KOHCEPBATU3Ma UCMbITaHWs ByAeT yBenuunsaTbes
no Mepe yBenuYeHWs Yncrna LMKNoB B MMMyNbCce 00 TEX MOpP, NOKa KOHCepBaTU3M He NpubnuanTtcs K KoHcep-
BaTU3My CMHycomganbHOW (opMbl BOSTHOBOIO MMNYMbCa, Kak ykasaHo B 9.6.2.3.

Mpumevarnune 1 — B cooTBeTCTBMM C HACTOSALLMM CTaHOAPTOM amnnuUTyObl CMHYcoua npenctasnAwT cobon
yCKOpeHue, a MoaynvpoBaHHasa 4acToTa — 4acToTy NMPUIoXEeHHOro CeMCMUYECKOro BO3OENCTBUA.

MpumedyaHnue 2 — Umnyneckl 06bl4HO pacCMaTPUBAIOT KaK pPesynsTar CyMMUPOBaHWA OBYX CMHycouad, 4a-
CTOThI KOTOPbIX HEMHOIO OTNUYAKTCS, NPUYEM YacTOThl B NMpefenax UMMNynbCcoB ABMNAIOTCA CPeaHUMU M3 ABYX YacToT, a
yacToTa nynscaumMu — MoNnoBUHOW UX pazHocTW. OHAKO B JaHHOM KOHTEKCTE CUHYCcOMAAnbHLIE MynbCcauum MOryT BbiTh
aMNAUTYOHO-MOAYNTMPOBaHHBIMI CUHYCOMAAMA C Nay3aMu Mexay UMNynbcamu.

9.6.2.5 VcnbiTaHne meTodoM 3aTyxalowen CMHyconabl

WcnbiTaHe Ha nmobon YacToTe NMPOBOASIT C UCMOMB30BaHUEM Kak MMHMMYM NATWM 3aTyXaroLUUX CUHY-
conparnbHbIX UMNYNbCOB C 3aJaHHbIMW YacTOTOW M aMNNUTYO0M, a Takke nayson Mexay CMHYycouaanbHbIMK
MMMNybCaMW, AOCTaTOMHOW AN MCKIKOYEHWS 3HAYMTENBHOIO HanoXeHusa KonebaTenbHbIX OTKIMKOB obopy-
poeaHusa. OBwas NnpogomKUTENLHOCTE BO3AENCTBMS W YCNOBUA NOTEHLMANBHOW MAanoLWKIOBOA YCTanocTu
npw noboi YacToTe JOMKHbI NO KpanHen Mepe COOTBETCTBOBaTbL NpuBedeHHbIM B 9.6.5. 3aTyxawowmne cuHy-
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coupanbHble UMMYINbCbl MMEKT OfHY YacToTy W yObIBAOLWLYI0 MO 3KCMOHEHTE aMMnMTyady, Kak noka3aHo Ha
pucyHke 2. MHTepecyloLwwmne npu UCnbiTaHUKM YacTOTbl — 3TO YaCTOThl, COOTBETCTBYIOLLME Pe30HaHCaM UCHbl-
Tyemoro obopyoBaHus, a TakKe OPYrMe 4acToThl, yKasaHHble B 9.6.2.2. NMKOBOE yCKOpEeHUe CUHycouaans-
HOro UMMyIbCa COOTBETCTBYET 3HAYEHMIO, UCNONb3yeMOMY Npu KBanudukaumm obopygoBaHnus, M OOMKHO Kak
MWHUMYM BbI3bIBaTbk MakCcMMarnbHOe YCKOpeHue OTKnuka cornacHo 9.6.2.2. [ina 3agaHHOW NMUKOBOW ammMnu-
TyAbl CTEMNEeHb KOHCEepBaTM3Ma UcnbliTaHusi OyoeT yBennunBaTbCs No Mepe YMeHbLIEHUA CKOPOCTU 3aTyxaHus
L0 Tex nop, noka He NpMBnNU3nTCs K CTeneHu KoHcepBaTuaMa CUHYycoMaanbLHOM hopMbl BONTHOBOTO MMMNYNbeca,
Kak ykasaHo B 9.6.2.3.

YckopeHune

CxopocTk 3aTyxaHus

PucyHok 2 — 3aTyxalwuii cuHyconaarnbHbid UMNYIbC

9.6.2.6 VcnblTaHve METOOOM KavaHus 4YacToThkl CUHycougansHoW Bubpaymm

Mpwv UcneITaHWKM daHHBIM MeTo4oM K 0B0opygoBaHMK NPYMEHSIOT Ha BXOAe BO3feNCTBUE CUHYconaane-
HOrO XapaKkTepa C HenpepbiBHO MeHsKLWencs 4actoTon. [Nonoca 4acToT QOfmKHa OXBaTtbiBaTb SManasoH,
Tpebyembln AnA kBanudukauum obopyaoBaHMsA, BKMKYas pe3oHaHckl obopyaooBaHWs W gpyrie 4acTtoThbl B
cooTBeTCTBMM € 9.6.2.2. C TOYKM 3peHUs NONy4YeHUs MakCUMarbHOro OTKMMKA TaKoW NOAX0o4 NO CTEMNEHW KOH-
cepBaTuama npubnkeH K ncnelTaHMaM MeTO4OM HenpepbiBHOW CUHycouAbl. [MonyyYyeHHbI NpoueHT ycTaHo-
BMBLUErOCH Pe30HAaHCHOTO OTKMMKA 3aBUCUT OT CKOPOCTM KavyaHWsl 4YacToThkl U CTeNeHu 3aTyxaHus KonebaHui
obopydoBaHus (geMndupoBaHus). [ns CKOPOCTU KavaHWs 4acToTbl ABe OKTaBbl B MUHYTY UMW MeHbLUE W
ONA TUNUYHOTO AeMndupoBaHus 060pya0BaHWA YCTaHOBUBLUMIACHA PE30HAHCHbIA OTKNMK npeBbiwaeT 90 %.
MakcuManbHbIA OTKNUK HEODX0AMMO MOMYYUTh OTAENbHO HA Ka)X 40N YacToTe B AMana3oHe ucnbitaHus. Cne-
JoBaTenbHO, AaHHoe ucnbiTaHune obecneymBaeT Haubonee TwarenbHbIA NMOUMCK BCEX PE30HaHCHbIX 4acTtoT
N ero 0ObIYHO MCMOMb3YT C TAKOW Lenblo B Ka4eCTBE MONCKOBOMO WUCMbITAHUS C HU3KUM YPOBHEM BXOOHOMO
Bo3gencTeus, Hanpumep 0,2 g.

Ona keanucdukaumm obopygoBaHus obLuas NpogormkKnTeNnsHOCTb UCNBITAHUSA METOAOM KavyaHuA 4acToThl
CHMHYcOWaanbHOW BUOpaLMM 1 3KBUBaNEHTHbIE LMKIbl MakCMMarnbHbIX aMmnnuTya Ans niboi yacToTbl JOMK-
Hbl Kak MUHUMYM COOTBETCTBOBAaTb yKasaHHbIM B 9.6.5. MakcumanbHoe ycKOpeHWe COOTBETCTBYET yCKope-
HWIO, MPKU KOTOPOM MpegnonaratwT NPOBOAUTL KBANNMUKALMOHHbBIE MCNbITAHMA 06opyaoBaHWS, U AOMKHO Kak
MWHWMYM BbI3blBaTb MakCMManbHOe yCKOpeHue OTKNuKa cornacHo 9.6.2.2. TRS He moxeT npedcTaenATe co-
Do KoMBVMHMPOBAHHbLIN OTKIMWK Ha BECb AMANa3oH KadaHus YacToThbl. KaXablil CNekTp OTKNWKa, NOnyYeHHbIN B
OAHHOM WCTbITaHUK, OTpaXaeT OTKMNWUK TOMLKO Ha OAHY YacToTy AuanasoHa.

9.6.3 MHOro4acToTHbIe UCMNbITAHWA

9.6.3.1 O0wWwme nonoxeHus

[MpW3HaHo, YTO 3HEPrusa CeEMCMNYECKMX KonebaHui rpyHTa MMEeeT MHOrO4YacTOTHbLINM XapakTep, Npenumy-
LEeCTBEHHO C 4acToTol npubnuautenbHo Ao 33 Iy, 3a UCKMYEHUWEM PErMoHOB C TBEPAbIMW Mopogamu B
LleHTparnbHOW U BOCTOYHOM YacTu CLUA 1 B HEKOTOPBLIX APYrUX YacTsax MUpa, rae Habnganmck ceficMuYecKue
konebaHus 4yacTtoton go 100 'y. Ecnv Takne OTHOCUTENLHO LUMPOKONONOCHLIE KonebaHusa rpyHTa He ounb-
TPYHOTCH B 3HAYUTENbHON CTEMNEHWU 30aHUAMM, MOYBOW UK TEM U APYrMM BMecTe, TO pe3yrnbTUpylLlme Kone-
BaHuA nona, KOToOpble OKa3bIBAKT BMUsHWE Ha 0bopygoBaHWe, MMeKT TEHOAEHUUWIO K COXPaHEHMK UCXOOHbIX
LLUMPOKOMONOCHbIX XapakTepucTuk. bonee Toro, gaxe Npu HaNU4yMM CMNbHON UNLTpPaL MK, HO 0BycnoBNEHHOW
OBYyMS UMK Bornee OTOeNbHBIMU XapakTepucTUKaMK 30aHus, konebaHua nona ByoyT cogepxaTb HAabop BOIH
CO CBOMMW AOMWHUPYHOLLUMMU YacToTaMK OIS KaX4oro 3gaHus Uiu novsbl, v AN Toro U Apyroro BMecTe.
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B aTux cnyyasax gns ksanudukaumm obopyaoBaH1s NPUMEHMMbI MHOTOYaCTOTHbIE UCTbITaHWA. Bo3byxaeHune
KOHKpPETHOro BMBpaLMOHHOro cTeHaa BKIKYaeT cryvarHble WM CIIOXHble BO BPEMEHHOW 3aBUCUMOCTU KO-
nebaHus, COOTBETCTRYIOLLWE pacnpefeneHno YacToT, HeobxoauMoMy ANA UMuTauumn TpebyeMeix KonebaHuiA
nona. Llenb coctouT B TOM, YTOBLI CO30aTh KonebaHus cTeHaa, KOTopble JOCTaTOYHO afeKkBaTHO BOCNPOM3BO-
OAT npegnonaraemMele KonebaHus yCTaHOBOYHOW NINUTLI 060py0BaHUA B YCIOBUAX KOHKPETHOrO 3eMneTps-
CeHwms.

MHoro4actoTHOE MCMblTaHWe npegHasHa4YeHo ANs CO34aHUsA LUMPOKOMONOCHOrO MCNbITATENBHOMO KO-
nebaHus, KoTopoe OCOBEHHO NoAXoaUT ONs MOMYYeHWs OQHOBPEMEHHOMO OTKIMKa OT BCEX COCTaBNALLMX
CUCTEMBbI C HECKONBKUMU cTeneHaMn cBoboabl, HEUMCNPABHOCTL KOTOPOM MOXeT OblTh Bbl3aBaHa B3auMopaem-
cTBUEM CODCTBEHHbIX hopmM KonebaHuin. MHoro4yacToTHoOe ucnbiTaHWe obecnedymBaeT bonee To4HOE Modenu-
poBaHWe TUMUYHBLIX celcMmunyecknx konebaHnin bes BeegeHna bonee BLICOKOM CTeNeHW KoHcepBaTuaMa.

CyluecTByeT psf QOCTYNHbLIX (DOPM BOMTHOBOIO MMMYrbCa, KOTOPbIE MOXHO UCMOMNb30BaTh B Ka4ecTBe
UcnblTaTensHbix KonebaHui Ons UMUTaLMM KOHKPETHOrO CeNcMMYEecKoro BO3DY)KAeHUs YCTAHOBOYHOMW Miv-
Tbl 0b6opynoBaHus. Heckonbko TUNOB MHOMOYAacTOTHBIX WMCMbITAHWIA C MCNONb30BaHMEM NOOOBGHLIX paznuy-
HbIX (POPM BOMHOBOrO MMNYynbca npueedeHsbl B 9.6.3.3—9.6.3.5. HekoTopble TUMbl UCNBITAHWUA Nydlle ApYrux
noaxoasaT AN MOOENUPOBaHUSA YCNOBWIA BO3AEWCTBUS ONpeaeneHHoro Tuna Ha obopyooBaHue, Nnpy 3TOM
CTerneHb KOHCepBaTMaMa Npu NPoBeAEeHUN UCTIbITAHWIA pa3Horo Tuna byaeT paanuyHa. Beibop Tuna ncneitaHus,
npv KOTOpoM HeobxoaMmo nposecTn Bo3DYxaeHne obopynoBaHus, HaXOOALWEerocs Ha onpeaeneHHOM aTaxe
3naHusi, Oyget 3aBMCeTb OT CTeneHn unsTpaunn konebaHus rpyHTa 3a cHeT AMHaMWYEeCKUX XapaKkTepucTuk
30aHWUST UK NoYBbI, UM 06oux dakTopos. Opyrue hopMbl BOMHOBOMO MMMYNbLCA MM TWUMbl MHOTOYaCTOTHbIX
UCNbITAHWIA, He paccMaTpyvBaeMble B HACTOSALLEM pasgene, Takke MOXHO UCMOMNb30BaTk MPU YCIOBUU, YTO
OHW obnagakT aHanorMyYHbIMK XapakTepUCTUKaAMKM, UMELLMMK OTHOLLEeHUEe K BO3BYy:KOEeHUI0 UCNbITYyeMOoro
obopynosaHua. [Ina obocHOBaHWS KOPPEKTHOCTU MPOBOAUMBIX UCMbLITAHUA OBLIYHO MCMONL3YHT KPUTEPUK
NONy4YeHUst Ha4anbHbIX UCNbITaTeNbHbIX KonebaHui, onucaHHele B 9.6.3.2.

9.6.3.2 MNMony4eHne HavanbHbIX UCMbITATEMNbHbIX KonebaHun

WHULMMPYIOT NOpLMIO CUMbHEIX BOMHOODBPaszHbIX KonebaHuil, KoTopaa AOoSKHa Npo4eMOHCTPUPOBaTh
CcOOTBeTCTBME TpeboBaHWSM, ykazaHHbIM B 5.6.2. [Npu nobon npumeHsemMoln opme BOIHbI BUOPALIMOHHEINA
CTeH, A0MKeH bbITb HACTPOEH Taknum o0bpasom, YTobbI:

a) TRS nepekpbiean Becb Anana3oH 4YactoT RRS, Ha KOTOpbIM paccuyMTaHO KOHKPETHOE UCTbITaHUE.
Mpu atom RRS pgomkeH BkNoYaTh AONYCK Ha MCNbiTaHWe, kak ykasaHo B IEC/IEEE 60780-323;

b) pacyeT TRS npoucxogun ¢ MCMONb30BaHMEM COOTBETCTBYIOLMX 3HAYEHWIA OeMnUpoBaHns, yka-
3aHHbIX B 5.8.2, 5.8.2.2 1 9.6.1.4, npudem ansa pacyeta TRS KpuTUYeCKUi ypoBeHb AeMNPUpPOBaHUA OMKEH
ObITb paBeH unu NpeebillaTh YPOBeHb AemndupoBaHus onsa RRS;

C) MakcuManbHOe MWKOBOE YCKOpeHWe BMOPALMOHHOro CTeHaa Kak MUHMMYM cooTeeTcTBoBano YHI
RRS (npegnaraemsie metoabl nameperusi YHI npueegeHsl B npunoxeHun B);

d) obLas NpodormKUTENEHOCTE UCMIBITAHNA W YCITOBUS MOTEHUWanbHOM ManoLuMKIIOBOW YCTanocTu co-
OTBETCTBOBAnu ykasaHuam no 9.6.5;

€) aHanM3 BPeMEHHOR 3aBMCMMOCTM MOKa3blBan, YTO LWMPWHA YacTOTHOrO AuanasoHa No MeHbLeil
Mepe COOTBETCTBYET pacluMpeHHOMY AnanasoHy RRS;

f) BpemeHHas 3aBUcUMOCTb BONHOOOpazHeIX KonebaHui Bbina cTauMoHapHa, T. €. CTaTUCTUYeCcKue na-
pameTpbl (TakMe Kak BEpOSITHOCTHOE pacnpefeneHye 4acToT U aMnnuTya) CYLLEeCTBEHHO HE U3MEHSAMNUCH B
X04e UCMbITaHWA.

YTtobbl NOATBEPAMTL BhINOMHEHWe TPpeboBaHWI, yKasaHHbIX B nepedncneHusax a)—f), Heobxogumo no-
KasaTb, YTO COCTaB 4acTOT MCMbITaTeNbHOro BOAHOOOpa3Horo konebaHus no LWMpyMHe Kak MUHMMYM COOT-
BETCTBYET COCTABY 4acCTOT pacluMpeHHoro gvana3oHa RRS [MoxeT BbITh 3@ UCKMTIOYEHUEM HU3KOYACTOTHOWM
obnactu BcneacTeBue orpaHnYeHuin, AeRCTBYOWNUX A5 BUOpaLMOHHBIX UCNLITAHUIA 060pyaoBaHus, Yemy no-
CBALLEHbI cnegylolne nepedncnenus j) u m)]. CyliecTByeT HECKOMNLKO cnocoboB Takol AeMOHCTpauuu, Ha-
npuMep nokasaTb, YTO:

g) oxeaT TRS ananasoHa RRS nony4yeH npu aHanornyHbix hopmax cnekTpa, YTo NpuBoaUT K aHanormy-
HbIM YCUMEHWUSIM CYLLLeCTBEHHbIX NMUKOB CMEKTpa B pacLlUMpeHHbIX Juana3oHax CreKkTpos;

h) wacTtoTHas cocrtaenswwas npecbpaszoBaHua Dypbe UCNbLITATENLHOrO BONHOOBpasHoro konebaHus
COBMECTUMaA C paclmnpeHHon yacTted RRS;

i) yacToTHas cocTaBnswoLllaa cnekTpanbHOW MNOTHOCTM MowHocTM (PSD) wcnbiTatensHoro BOMHO-
obpasHoro konebaHna coBMeCcTUMa C pacluMpeHHor YacTeo RRS.

Takke npegnonaraeTcs, YTO Ha y4acTke UCMNbiTaTenbHOro BOSIHOOGPa3Horo KonebaHusi ¢ CUMIbHbIMK KO-
nebaHuaMu NPUCYTCTBYET CTALNMOHAPHOCTb. ITO MOXHO NOATBEPOUTL, MOKasas, YTO YacTOTHad/aMnnMTygHas
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COCTaBMsAOLWAan opMbl BOINHbI CTaTUCTUYECKM MOCTOAHHA BO BpeMeHW (nogpobHble cBegeHua O 4YacTOTHON
COCTaBMSAOLEA U CTaLMOHAPHOCTW NpuBeaeHbl B npunoxeHun C). MHorga RRS TpebyeT BbICOKMX YpOBHER
YCKOPEHUS! Ha CaMblX HMU3KMX YacToTax, YTo TpebyeT Ype3Bbi4alHO BLICOKOW CMOCODHOCTU UCMLITATENBHOMO
cTeHOa kK cmelleHuo. Obuwee TpeboeaHue no oxeaty RRS McnbiTaTeNbHbIM CNEKTPOM OTKMMKa MOXET ObiTb
W3MEHEHO B COOTBETCTBMM CO CMEAYHLIUMU KpUTEPUAMU (38 UCKMIOYEHUEM OCHOBHbLIX CODCTBEHHBIX YacToT
obopynosaHus):

j) B Tex crnyyasix, Korga nyTem nowucka pe3oHaHca MOXHO NPOAEMOHCTPUMPOBATh, YTO MPW YacToTe HIKe
5 'y ABNeHWe pe30HaHCHOro OTKMMKAa OTCYTCTBYET, MOXHO BHECTU m3meHeHue, Tpebylwee oxeata RRS He
Hwxe Yem o 3,5 u. MNpu aTom Heobxoaumo NpogomkaTe Bo30yxaeHWe B AvanasoHe ot 1 oo 3,5 Ny, noanep-
XUBAS NONHYK PYHKLMOHANBHOCTL UCMLITATENLHOW YCTAHOBKM;

k) ecnu peaoHaHCHble ABNEHWA MPUCYTCTBYKT MpM YacTtoTax Huxe 5 'y, Heobxogumo oxeaTuTb RRS
NWWb 8o ypoBHst 70 % caMoi HM3KOMW YacToTbl pe30HaHCa;

[) ecnv OTCYTCTBME PE30HAHCHOTO OTKNWKA MNW HapylweHwe OyHKUMOHWPOBaHMA obopynoBaHUs npu
yactoTtax Hmwke 5 'y He MoryT BbITb MPU3HaHbI 4ONYCTUMbBIMK, MPUMeEHAIOT obliee TpeboBaHMe oxBaTa HU3KUX
vactoT RRS oo 1 I'u;

m) B mobom cnydyae otcyTcTBUe oxBaTa RRS Ha ypoBHe uvactoT 3,5 'y unu Bbilwe JomkHO BbiTe 060-
CHOBaHO.

MpK BLINOMAHEHWWM NPOrPamMmbl MCNbITAHWMA TRS MOXKET B OTAEMbHBIX CMy4YasX He MOSIHOCTLIO OXBaTWUTb
RRS. [onyckaeTca He NpoBoANTL NOBTOPHOE UCTbITaHWE NPW COBMIOAEHNIN CrneayrLwnx KpUTepUEB:

n) Todka TRS moxeT okasaTbcs Huwke avanasoHa RRS Ha 10 % wunu meHee, nNpy YyCNOBUK, YTO TOYKM
CMEXHOro Anana3soHa LWMPUHORN 1/6 okTaBkbl MO MeHbLUER Mepe cooTBeTCTBYOT RRS, a Toukm cmexHoro gua-
nasoHa WupuHon 1/3 okTaBbl Kak MUHUMYM Ha 10 % Bbilwe;

0) MakCcuMyMm MATb TOYEK aHANU3NPYEMOro AManasoHa WupuHon 1/6 okTaebl MoryT 6biTh HUke RRS, kak
B MYHKTE N), MPX YCNOBUK, YTO OHW pa3HeCeHbl N0 MEHbLUEn Mepe Ha O4HY OKTaBy.

dasupoBaHWe HaqanbHOW BUBpaLMn AOMKHO ObiTh CryyYawHbIiM, @ aMnnuTyqy BbibupaloT Tak, 4Tobbl
obecne4nTb BbinonHeHne RRS. Korga reHepupytoT BpeMeHHbIe 3aBMCMMOCTU ANS UX UCMOMb30BaHWSA B UC-
NbITAHWUAX C BO3DYy:KOeHMeM Mo OBYM UMK TPEM OCAM, a Takxe ANS UCNONb30BAHWUS B aHanuae, BaXHo, YTobbl
4YacToTbl COOTBETCTBYOLWEN DOPMbI BOMHbLI B KaXKOOM B3aMMHO NepneHOMKyNsipHOM HanpaBneHUW HeMHOro
OTNMYanuchL, MHa4Ye BO3MOXHA BbICOKAs KOrepeHTHOCTb BpeMeHHbIX 3aBUCMMOCTeln. Hanpumep, npu Ucnonb-
30BaHUM CMHYCOMAanbHbIX KonebaHuil B 4acTOTHOM Auanas’oHe LWKMPUHOW 1/12 oKTaBbl CABWI 4acTOThl Ha
1/24 okTaBbl MEXAY COOTBETCTBYHOLMMMN CUHYCOMAAMUN Pa3HbIX BPEMEHHbBIX 3aBUCUMOCTEW 3HAYUTENBHO CHU-
3UT KOTEPEHTHOCTb.

9.6.3.3 UcnbiTaHne Ha AUHAMUKY U3MEHEHUIA

McneiTaHne Ha OUHAMWKY M3MEHEHWU MOXET ObiTb NPOBEAEHO MyTEM MPUMEHEHUSA K 0BOpPYAOBaHUKD
W3MEHSOLLErOCS BO BPEMEHU BO30YXOEHUSA, CUHTE3UPORAHHOTO C Lenb MMUTALUN CEMCMUYECKOTO BO3ae -
cteus. Heobxogmmo ybegutecs, 4To hakTuyeckass BuOpauuws cTeHda He meHee (unv Bonee) MHTEHCUMBHA,
yem Tpebyemas Bubpaums. ITO MOKHO caenaTb HeNnoCPeACTBEHHbIM CpaBHEHMEM W3MEHSIOLLEeNCs BO Bpe-
MeHKW BUDpauuM cTeHaa ¢ 3agaHHoi Bubpauweir npu NoMoLLX OCLMMNIIOCKONA UMK 3anMcu ocuunnorpada
(ocumnnorpammel). CpaBHEHWE TaKKe MOXHO MPOBECTM, UCMOMb3YA CMEeKTpbl OTKNMKA 3aJaHHOon Bubpauuu
1 Bubpauun cteHaa. B nocnegHem cnyyae crnekTp OTKMWKa 3agaHHon Bubpaumu (RRS) nonyyawT ¢ yueTom
KPUTUYECKOro AeMNUPOBaHUA, 3HAaYEHE KOTOPOTo YyCTaHaBNWBAKT B cOOTBeTCTBMM ¢ 5.7. lNocne 3Toro reHe-
pupytoT Bubpauumo ctenHga Tak, 4Tobbl nony4uTe TRS, KoTopbli oxBaTeiBaeT RRS B cooTBETCTBMM C 0O MMM
KPUTEPUSIMK, YKasaHHbIMK B 9.6.3.2.

CnenyeT npusHaTh, YTO 3TV [ABa MeToAa CPaBHEHUA MOTYT CYLLEeCTBEHHO OTNMYaThbCs Mo YYBCTBUTENb-
HOCTMW W, CNegoBaTensHO, UMETh PasHyH CTEMEHb NPUrOAHOCTU ANSA UCMBITAHUA Ha pasnuyHble U3UYECKUE
Bo3gencTBuA. Hanpumep, Koraa BaXHbl 04eHb HU3KKME 4acTOTbl, MOMNEe3HO NPsSIMOe CPaBHEHWEe CMEeLLeHns Bpe-
MEHHbIX 3aBUCUMOCTEN. B TO XXe Bpems, ecnun Ba)Hbl 4acTOThbl OT CpedHUX OO BbICOKUX, TO Bonee nonesHo
CpaBHeHue YCKOPEeHWN UM pacyeT CNekTpoB OTKITMKA.

9.6.3.4 VcneiTaHre Ha cnyYailHyo Bubpauuio

cnbiTaHne moxeT ObiTb BbINOMHEHO MOCPEOCTBOM MpMMeHeHuss K 0bopyaoBaHuio BO3DYxOeHus cny-
YamHOro xapakrepa, aMnIuMTyay KOTOPOro pPerynupyroT BPYYHYK UMW aBTOMaTUYECKW B LUMPOKOM OUaNa30He
yacToT. [lna co3gaHns BXOOHOMO curHana MoryT ObiTb MCMONbL30BaHbl Pa3NUyYHLIE aHanoroBkLIe YCTPOMCTBA U
umdpoBble chopMbl. Beibop TOMHOW LWMPKUHBLI OTOEMbHBIX MCNONb3YEMbIX AMANa30HOB OCTAETCS Ha yCcMOoTpe-
He MHXeHepa Mo MCMblTaHuAM. [pK1 MCNoNB30BaHUKM YCTPOWCTB aHanoroBoro cMHTe3a 0bbIYHO paccmaTtpuBa-
0T AMana3oHbl LWMPUHONA 1/3 oKTaBbl N MeHee. YCTponCcTBa UM POBOro cMHTe3a MoryT notpebosaTh Gonee
Yy3KMX OWanascHoB Wnun uHTepsBanos. OgHako B onpefeneHHbiX cyvasx, Korga npegnonaraercs Bubpauuns
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6e3 unbTpoB Ha ypoBHe rpyHTa, 3h(EKTUBHLIM MOXET OKa3aTbCs WCMonb3oBaHue Bonee LWKMPOKWX Oua-
nascHoB. C Opyron CTOPOHbI, MOXET NoTpeboBaTbCA NPUMEHEHWE OYEHb Y3KMX Auanas3oHoB (1/6 okTaBbl U
MeHee), ecnu npeanonaraeTcs GUNLTpaLnsa BXOOHOIO BO3BYX4aloLero cCUrHana 3a c4eT pe30HaHCOB 34aHUs.
B nobom criyyae npoLecc nogpasyMeBaeT UCMOMb30BaHWe COBOKYMHOCTU Y3KOMOMOCHLIX CUTHAMNOoB, NogaBae-
MbIX Ha BUOPALIMOHHLIA CTEeH, MpUYEeM Kaxayio MNonocy perynmpyrT 4o Tex nop, noka TRS He oxBatuT RRS B
COOTBETCTBMMW C KPUTEPUAMU, yKazaHHbIMK B 9.6.3.2. [Ina cucTeMbl CUHTE3a aHanoroBbIX CUrHanoB MHOromno-
NOCHBIM UCTOYHUKOM 4acTOT MOXET CNYXWTb Kak reHepaTop Cry4anHbIX LIYMOB B COHETAHUW C MHOTOKaHarb-
HbIM (PUNBTPOM, TaK M MHOXXECTBO CMrHasnoB, 3anncaHHbIX Ha OTAenNbHbIe KaHarbl aHanoroBoro marHMtodoHa.
TpeTbeld CUCTEMOR CUMHTE3a CWUrHarnoBs, NPUMEHAEeMON Ha NpPakTUKe, SIBMSETCS KOMMbOTEpHaa nporpamMmma,
cnocofbHasa BbUMCNATL 0OpaTHy NepefatodHyl YHKUMIO cUucTeMbl BUBporeHepaTopa U NpUMEHSATb ee K
Kenaemoi 3aBMCUMMOCTU KonebaHuin BuMBpauMoHHOro cTeHga ot BpeMeHu. Mpu Ucnonb3oBaHMM UCTOYHUKOB
CUrHanoB BCEX TMMOB NOCTENEHHOE HapacTaHwe, NoALepXKMBaHWe W 3aTyxaHue curHanos obecnevynBaloT pe-
anucTUYHOe MOOENUPOBaHUE CENCMNYECKOro cobbITUs.

9.6.3.5 McnbiTaHne Ha CroXHyto BUOpaumio

9.6.3.5.1 O6LwwKe nonoxeHus

Bo mMHorux cnyyasax Tpebyemas Bubpaums npenctaBnsgeT coboi konebaHusa rpyHTa, CyLLecTBEHHO OT-
uNbTPOBaHHbIE OOHUM MUK Bonee OCTPLIM Pe30HAHCOM 34aHUsA UMK NoYBbl, NMBo pesoHaHcom oboux. Co-
oTBeTCTBYOWMA RRS MOXET MMeTb YyCUNeHusi 0T CpeaHero 40 HU3KOr0 YPOBHS B LUMPOKOM AWana3oHe 4YacToT
C HanbOomNbLWM YCUITEHWEM B Y3KOMOMOCHbLIX MHTEPBarnax, CBA3aHHbIX C KaablM PE30HaHCOM 34aHusA. B aTux
CNy4asnx MCMblTaHWe Ha CriyyYaiHyo Bubpauunio (gaxe ¢ XOpOLWWMM paspeLleHneM y3KOMONOCHbIX MHTEpPBasioB
4yacToT) MOXeT noTpeboBaTb HEMPUEMIEMO BbICOKONO MaKCHMMAarbHOTO MMKOBOTO 3HAYEHUs BXOOHOIO CUrHa-
na, 4tobbl COOTBETCTBOBATL DONee BLICOKOMY YCUIMEHWUIO, CBA3aHHOMY C pe3oHaHcamu 3gaHusd. [JonyckaeTcs
CUHTE3UPOBATbL CMOXHLIA CUrHamN, coaepXalluii COBOKYMHOCTbL HECKOMbLKUX OTAEMbHLIX Y3KOMOMOCHbBIX KOM-
MOHEHTOB PasnWYHbIX TUMOB, NEPEKPLIBAIOLMX Ha HKHEM YPOBHE LUMPOKYH MOMNOCY cryyYaiHoi Bubpaumm.
Takoi nogxon obecnednsaeT DONbLUIYO BEPOATHOCTL NONy4nTh KonebaHue cteHga, TRS koTtoporo byaet ox-
BaTbiBaTb RRS B COOTBETCTBUM C KpuUTepusmu no 9.6.3.2, He npuberas K BBeAEHWUIO YPe3MEepPHO BbICOKUX
ypoBHeln YHI1. OnucaHne HECKONMbKMX CTAHOAPTHLIX METOOMK CUHTE3a CMOXHbLIX CUTHANOB NPECTaBIeHO B
9.6.3.5.2—9.6.3.5.6. Npu npUMeHEHNN KaXO0W U3 ITUX METOAUK HEOBX0OMMO COOTBETCTBUE KPUTEPUAM, NPU-
BegeHHbIM B 9.6.3.2. Ycnex npuMmeHeHMsa Nwoboro n3 3Tux MeTo4oB 3aBUCWT OT TUna AocTynHoro obopynosa-
HUS, NOAMEXALWEro UCMbITaHUI, TOYHOR hopMbl RRS 1 onbiTa ucnonHuTens ucnbiTaHua. MNpenctaBneHHble
HWXe MEeTOAbl MPUMEHSIIT AOCTaTOYHO WHWPOKO, 4TobbI yaenuTs um ocoboe BHUMaHue. OgHako npu Heobxo-
AUMOCTH MonydeHua TpebyemMoro ABMKEeHWS] CTeHOA MOTYT MPUMEHSATLCS KOMBMHAUMKU yKasaHHbIX U APYruX
KOMMOHEHTOB CurHana.

9.6.3.5.2 CnyyanHasa BMbpauus c 3agepKkamMmu CUHYCOoUabI

O6ecneveHune cooTBeTCcTBMA RRS, KOTOPBIA BKMOYAET YMEPEHHO BLICOKOE MWKOBOE 3HAYeHMe cryyan-
HOro Bo30yXaeHus, MoxeT noTpeboBaTe HeonpaBAaHHO BbICOKOrO MUKOBOMO 3Ha4YeHUs BXOAHOro curHana. B
3TOM Cly4ae cHayana CMHTe3UPYHT LWMPOKOMOMOCHYHO ClyYarHyo BUOpaumnio B COOTBETCTBUM C ONMCaHMEM
no 9.6.3.4. YpoBHW OTAENbHbLIX YACTOTHLIX AMana3oHoB PerynuMpyoT 4o Tex nop, noka Becb RRS nnu HMxHWRA
YypOBeHb LuMpoKononocHon Yactu RRS He bynet oxBayeH TRS, npUMeHss ¢ 3TOM Lenko MMKOBOE YCKOPEHME
BXOJHOrO CMrHana, KoTopoe Kak MUMHUMYM cooTBeTCTBYET Tpebyemomy YHI, HO cyLlecTBEHHO HE NpeBLILLAET
ero. 3atem UCNoNb3yT 3a4epXKy CUHYCOUALI MPU KaxXOoW 4acToTe, COOTBETCTRYHOLEN pe3koMmy nuky RRS,
0o Tex nop noka TRS He oxBatuT RRS B COOTBETCTBUM C KPUTEPUSAMHK, NpuBeaeHHbIMK B 9.6.3.2. Mpogonxu-
TeNLHOCTb 3aepXKM CMHYCOoMAbl paBHa 00LLel NpoaoMKUTENbHOCTM UCMbITaHuA. Ecnu 3agepikka cuHycouabl
Heobxoguma Bonee YeM Ha OOHOWM YacTOTe, BCE OHM OOMKHbI ObITh MHULUMWMPOBaHbLI OAHOBPEMEHHO M Npoaon-
XaTbCA Ha NPOTSXKEHUWU BCErO UCMBITAHUA (B CNy4ae UCKYCCTBEHHO paCLUMpPEHHLIX B COOTBETCTBUU C 9.6.1.2
CMEKTPOB MPOBOAAT CEPUIO UCTBLITAHWA C Pa3HbIMKM YacTOTaMM 3afEepPXKW CUHYCOWOBI C LUEenb OXBaTa pac-
WMpeHHoW obnacTtu). Takas meTogvMka O0ObIYHO MO3BOMSAET MOMYYUTh MAKCUMaNbHO BO3MOXHOE 3HadeHue
yCUNeHWs As KOHKPETHOro y3KOoro guanasoHa 4actot RRS.

9.6.3.5.3 Cny4aiiHasa Bubpauus ¢ CUHYCOMAANbHbIMU MyNbcauusamn

[aHHana Bubpauns aHanornyHa smbpauun, onucaHHon B 9.6.3.5.2, Ho BMeCTOo 3aJepX)eK CMHycoung, npu-
MEHSAIT CUHYCcOoMAarnbsHble Nynscauun. B gaHHOM BWAe UCMbITAHWMSA NPUMEHSIOT TE Xe KPpUTepUU AN CUHTe3a
konebaHui, NPOJOMKUTENBHOCTU UCMLITAHUSA U MHULMUPOBAaHUA OOQHOBPEMEHHLIX CMHYCOUAAMNbHLIX Nynbca-
LWA (B cny4ae UCKYCCTBEHHO PacLUMPEHHbIX B COOTBETCTBMM € 9.6.1.2 cnekTpoB NPOBOAAT CEPUID UCMLITAHUIA
C CMHycOMAanbHbIMY NYNbCaLMAMKM Ha PasHbIX YacToTax C Lenbio OxBaTa pPacluMpeHHor obnactu (CM. pucy-
HOK 3). MHOXXeCTBeHHble CUHYCOWAanbHbIe Mynbcalul, pacnpeneneHHbie Ha BCeM MPOTSKEHUM UCMbITaHus,
NMPMMEHAIT Ona Kaxgon Tpebyemor 4acToTbl. YMCNO UMKNIOB Ha Mynbcauui sIBASIETCH AONOMHUTENBHbIM
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napameTpom, KOTOprﬁ MOXHO MEHATb ONA OOCTUXEeHUA Hauny4dllux pe3yrnbTaTOB OXBaTa B COOTBETCTBUKM C
KputepuaMmi no 9.6.3.2. OnTMmMansLHOE YMcro LUMKITOB Ha NynbCauuio MOXeT BbITh onpegerieHo N3 pucyHka 4,
Ha KOTOPOM MoOKa3aHbl pe30HaHCHbIE YCUIMEHWUA CUHYCOMOAlTbHbIX I'Iyl'IbCaLIVIIﬁ AndA pa3Horo 4Ymncna UMKIoB Ha
nyrnbeCaui Npy pa3HblX 3Ha4YeHUAX ,D,eMI'ICbVIpOBaHMFL

YckopeHue
A CnekTp cny4yaiHoi Bubpauuu

C CUHyCOWOanbHbIMKW NyNbCauMamMmn

CnekTp cnyvaiHoin subpauum
bl \TpeﬁyeMbuﬁ CneKkTp

Bpewmsa

PucyHok 3 — CnekTp cnyyanHor Bubpaunn ¢ HanoXeHHbIMW CUHYCOMOAaNbHbIMW NMyNbCaLnaMn
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f
0 1 T T T »
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Linknos Ha nynbcauuio
PucyHok 4 — Pe3oHaHCHOe ycuneHvne B 3aBUCMMOCTW OT Y1CNa LMKIOB Ha NynbcaLuio

9.6.3.5.4 CoyeTaHue HeCKOIMbKUX CUMHYCcCOoMAAanbHbIX KonebaHuin

OTa Bubpauma npeactaenseT coboil COBOKYNHOCTbL HECKOMbKMX CMHYCOMAalbHbLIX BOMHOBLIX Koneba-
HWIA (CMHYCOWA) C pasHbIMKM YacToTaMu, BKIKOYAKLWMMKN PEe30HaHCHbIe YacToTel obopydoBaHus, BANOTbL 40
npegensHon YactoTel. OBbIMHO YacTOThl CUHYCOWA pa3HeceHsbl ¢ MHTepBanom B 1/3 okTaBbl UNu MeHbLUe 4ns
obecnedeHnsa oxBaTa B COOTBETCTBMM C KPUTEPUAMK, M3NOXKEeHHbIMK B 9.6.3.2. Bce cuHycouabl QOMKHbBI MHK-
LMMpoBaThbCA OAHOBPEMEHHO M COXPaHATBCH B TeYeHWe Bcero ucneiTaHus. Kaxaas yactota JomkHa MMeTh
OTAENBHbIA PErynATOP aMnnuTyabl U dasbl. [py codeTaHnm MHOXEeCTBa CMHYCOMWA C Pa3fiMYHbIMK HYacToTaMm
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pe3ynbTaT NpubNMKaeTca K LWMPOKONONOCHOW criydyanHon Bubpauuu. 3ToT MeToa yaobHO Mcnonb3oBaTth Ans
ungposoro cuHTe3a Tpebyembix konebaHun cteHaa.

9.6.3.5.5 CoueTaHne HECKOMbKUX CMHYCOWAAMNbHbLIX Nynbcaluii

OT1a BMBpauums aHanoruyHa Bubpaunn, onvcaHHoi B 9.6.3.5.4, HO BMeCTO CUHYCOW NPUMEHSIOT CEPUID
CUHYCOMAANbHLIX NyNbCaUWiA Ha KaxXOoW OTAeNbHOW YacToTe. B 3TOM TUne UcnbiTaHWi MPUMEHUMBI TE 3Ke KpU-
TEPUWU, YTO yKa3aHbl B 9.6.3.5.4 B OTHOLLEHUM UCMbITATENbHbIX YACTOT, OKTABHOIO MHTEpBana, OQHOBPEMEHHON
MHULMALWM CUHYCcoMaanbHbIX Nynbcauni, a Takke HenpepbIBHOW NOBTOPSEMOCTU U NPOAOMKUTENBHOCTU UG-
neiTaHua. Kak n B 9.6.3.5.3, 44Cno UMKMOB Ha Nynbcauuio MOXHO perynupoBaTth Ars NonyyYyeHus Makcumanb-
HOro COOTBETCTBUSA KpUTEPUAM OXBaTa, NpuBefeHHbIM B 9.6.3.2. Kak 1 B MeTofe, UCMOMb3YHLEM COYEeTaHNE
HECKOMBKWUX CUHYcOWMA, NpU O00bLEOMHEHUN MHOMXECTBA CMHYCOWMAANbHLIX MyNbCauWiA ¢ pas3HbIMKU 4YacToTaMu
nonyvaemslii pesynstaT NpubnmKaeTcs K LUMPOKONONOCHOMY cny4YaiiHOMY KonebaHuio.

9.6.3.5.6 CoyeTaHne HeCKONbKUX 3aTyxXatoLwmux CUHYCOMA

B HekoTOpbIx crnyyasix ans reHepauum cpegHenonocHoro TRS ¢ goctatodHo Huskum YHI moxeT npwm-
MEeHATbCA CMNOXHAasA BOMHAa, COCTOSALLANA U3 MHOXECTBa 3aTyxalLlWmX cuHycoua. Kak npaBuno, MHTepean Mexny
YacToTaMu COCTaBHbLIX CUrHanoB coctaendaeT 1/3 okTaBbl UMK MeHee ONA AOCTUMXKEHUS COOTBETCTBUA KpUTe-
pUSM oXBaTa, M3noXeHHsIM B 9.6.3.2. 3aTyxawline crMHycouabl JOMKHbl UMETh OTAEeNbHbIE PerynaTopbl CKO-
poCTU 3aTyxaHusa B AuanasoHe gemnduporanuda ot 0,5 no 10 %. Kaxpgasa yacTtoTa JOMmMKHA UMETh OTAENbHbIN
perynatop amnnuTygbl 1 dasbl. Bce 4acToTel HEOBXOAUMO MHULMMPOBaTL OQHOBPEMEHHO, & 3aTeM MOCTOSH-
HO NepesanyckaTb B TEHEHUE BCEro UcnbiTaHuA. XKenaTtenbHo BapbMpoBaTh CKOPOCTb 3aTyXaHust U aMnnuTyny
KaX4oW YacToTbl, 4ToObl onTuMM3NpoBaTth cootBeTcTBMe TRS n RRS. Mony4atowascs B pesynbsrate Bubpa-
LMa gomkHa ObiTb cNocobHOM NpeacTaBNATbL CUMNbHBIA ToNYok oT MP3/S2.

9.6.4 Npo4une ucnbiTaHUA

WMcnbiTaHua, onucadHble B 9.6.2 1 9.6.3, MoryT BbITb 3aMeHEHbI ApYTUMK UCMNbITAHUAMUW, €CMU OHY B TON
e cteneHrn o6oCHOBaHbI U Tak e afekBaTHO MOOENMPYIOT OXuAaeMble CEMCMUYECcKne YCNoBuUSA.

[ns nogTBepXXAeHWs NpMeMIeMoCcT MeToaa, UCMonb3yeMOro Npu cemcMrnYeckon kBanudpukaumm obo-
PYAOBaHWs, HeoBXoaMMO YyYUThIBaTL CrieayoLlme hakTopbl:

a) wupuHy RRS B cpaBHeHuu ¢ WwinpuHon TRS, a Takke xapakTepUCTUKW U OTKNUKM obopynoBaHUS;

b) NpogoMmKUTENEHOCTE UCMLITAHUS B CPAaBHEHUM C ONpeaeneHHbIM CEMCMUYECKUM COBbITUEM;

C) MWMKOBOE YCKOPEHWe BXOL4HOIO CUrHamna npu UcneiTaHuu U Habnwogaemoe ycuneHue (T. e. oTobpaxae-
Moe pacnpefeneHue 4acToT Ha Bxoae);

d) cobcTBeHHbIe hOPMbI M YacTOoThl BUBpaLmuu o6opyaoBaHus;

€) CBOWCTBEHHOE UCMbITyeMoMy obopynoBaHuMio gemndupoBaHue;

f) ypOBHM yCNOBHON BEPOSATHOCTM OTKA3a NpU CENCMUYECKOM BO3OENCTBUM;

g) noTeHuMan ManounKnoBOW YyCTanocTy.

B nwbom cnyyae TRS pomxkeH oxBatbiBaTtb RRS B cOOTBETCTBUM C KPUTEPUSIMW, MPUBEAEHHLIMUA B
9.6.3.2.

9.6.5 NpoaoMmKUTEeNBLHOCTL UCNLITAHUIA U NOTEHLMaN MarnouuKIIOBOW YCTanocTun

[na Hagnexallero ydyeTa Bubpaumm sagaHus 1 apeKToB ManounKknoBoi yctanoctn Heobxoanmo ycTa-
HOBWTL MPOAOMKUTENLHOCTL CUrHana B oopMe BOMHbI Ha BXOLE W ero CBOMCTRA, BhI3bIBAKOLLWE YCTanocThb.

MpoOoMmKNTENBEHOCTL CUIMbHLIX KONebaHuin B Kax4oM UCMbITAHWM OOMKHA ObiTe NO KparWHelm Mepe 3K-
BMBAMNEHTHA NPOAOMKUTENBHOCTU CUMNbHBLIX KONebaHUin UCXO4HOW BPEMEHHON 3aBUCUMOCTU, UCMONbL3yeMo
ans sbluucrneHma RRS, v ykasaHa B cneuMdukaumMm ucnbiTanmsa. Ecnuv ata npogoimKMTeNbHOCTE He YKasaHa,
TO MPOACITMKUTENBHOCTL CUMbLHBIX KONnedaHuid Npyu CeNCMUYECKMX UCNBITaHWAX JOMMKHA COCTaBNATL He MeHee
15 ¢. [1n MHOrOYaCTOTHLIX UCMbITAHWA CTaLMOHapHasa 4YacTb UCNbITAHWUA onpegensieT AOM CUMbHbLIX Kone-
©aHui B ogHOM Mcnonb3yemon opMe MHOroYacTOTHOW BOMHbI. [ANd O4HOYACTOTHLIX WUCMBITAHWA Mpoaon-
KUTEMBLHOCTL CUMNbHBIX KonebaHui npeacraenaet cobon CyMmy NpPOOOITKUTENLHOCTER CUMbHBIX KonebaHuiA
ONs BCEX OTAEMbHBIX YACTOT HA NPOTAXXEHWUM BCETO UCMBLITAHWUA (38 UCKIMIOYEHUEM Nay3 MexXay UMNynbLcamu).
HeobxogMmMo OTMETUTL, YTO ANUTENLHOCTL OTAENbHbLIX MCMNbITAaHWMIA NPy MO0 OOMHOYHOW YacToTe AOMKHa
OblTb 4OCTATOYHON ANS (POPMUPOBaHWsS YckopeHuss TRS B COOTBETCTBUM C KPUTEPUSIMK, MPUBELEHHBIMA B
9.6.2.2.

[MoTeHunansHbIM 3hdeKT ycTanocTh, BbldbiBAEMbIA UCMbITATENbHLIM CUTHANOM B (DOPME BOMHbI, A00M-
eH BbITb N0 MEeHbLUEN Mepe 3KBMBANeHTEH TakoMy 3deKkTy OT CUMbHbIX KonebaHuii OTKMMKA Ha 3eMneTps-
CeHWe B onopHon nnute obopynosaHus. [laHHas 3KBUBANEHTHOCTb ANA MHOMOYACTOTHBIX UCMbLITAHWA MOXET
OblTb MoATBEPXKAEHA NyTEM OeMOHCTpauun TOro, YTO MCMblTaTenbHblA BOSTHOBOW CUrHan HesaBuCcUM OT Bpe-
MEeHW TakK e, Kak konebaTemnbHbliA OTKNUK Ha celcMuYeckoe Bo30yKOeHWe, UMM YTO MCMNbITaTemNbHbIA BOMHO-
BOI CWUrHamn reHepvpyeT YMCNo LMKIIOB MMKOBbLIX HAMPSXKEHWIA, aHanNorMyHoe aToMy Yvciy npu BosbyaeHun
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OAHHOWM PEe30HaHCHOW YacToThl KOHCTPYKUMK. [Na uMUTaLMK yCTanocTh Ha HUXKHEM YPOBHE MOXET BbiThb uc-
NMonb30BaH pAg LMKMOB NMUKOBbLIX HAMPsKeHW, NpeBbILaLMx HEODXOANMYK NOPOroBYK BENUYKUHY, MPU YC-
NOBUM COOMIOAEHUA NPOYNX KPUTEPUEB UCTLITAHUS.

OancHellwee obcyxaeHWe ANUTENLHOCTU MCNbITAHWA U SKBUBAMNEHTHOIrO YMcMa UUKNOB MUKOBLIX Ha-
NpsXeHun npueedeHo B npunoxeHun E. [Ang npoBepku BO3MOXHOCTW 3dhPeKkTa ManoLUnKnoBor ycTanocTu
MOryT BbITb MCNONb30BaHbl MHbIE 0BOCHOBAHHbLIE METOb!, MOMMMO YKa3aHHbIX B NpUnoxeHuu E.

9.6.6 UcnbiTaHnA c BO3aeNCcTBUEM MO Pa3HbIM OCAM

9.6.6.1 Ob6LwMe nonoxeHusa

CeiicMmudeckue konebaHus rpyHTa NpoMcxogdaT OQHOBPEMEHHO MO BCEM HAMPABMEHUSM B NPOW3BOIb-
HOM nopsigke. TeM He MeHee ONA UCNbITaHWIA 0BopynOBaHWS HA CEMCMOCTOMKOCTbL AONYCKaeTcsi MpOBOOUTL
WCMbITAHUS No O4HOW, ABYM WU Tpem ocaM. McnblTaHus no ogHoW unu Aeym ocam B mogenupyemon 3D-cpefe
crnegyeT NpoBOAUTL B KOHCEPBaTMBHOW (hOpMeE C y4eTOM OTCYTCTBUA BXOOHbIX KonebaHnuid no mHomy(biM)
opToroHanbHoMy(biM) Hanpaenenuto(am). OgHUM M3 HakTOpPOB, KOTOPbLIN JOMKeH OblTe Yy4YTEH, ABMAAETCS
3D-xapakTtepucTuka BXxogHbix konebanun. K gpyrum chaktopam OTHOCATCH OUHAMUYECKNE XapaKTepUCTUKM
o6opynoBaHUA, ero rmbKOCTb UMK KECTKOCTb, a TakkKe CTeneHb NepekpecTHOro B3aMMOOENCTBUS OTKIMKA B
npocTpaHcTBe. McnbiTaHus no OgHOW MAW OBYM OCSIM NMPUMEHSAKT Ans obecneyYeHUs afeKBaTHbIX YPOBHEN
BO37elcTBUS HA 0D6OpyOOBaHKWE MPW HANMMYUKN CYLLLECTBEHHOMO NEpPEKPECTHOro B3aMMOAENCTRUS, a Takke AN
MUHUMKU3ALLMM BO3MOXKHOCTW M36bITOMHOIO BO3ENCTBUA 40 YPOBHS, KOrOa NepekpecTHoe B3anMo4eNCTBUE He
MMEEeT 3HadeHus. [Ins BbigBNeHUs NoTeHUManbHbIX OTKa30B pasHoro BUaa NPMMEHSIOT UCMbITAHWS NO OOHOW
N OBYM ocsiM B cooTBeTcTBUM ¢ 9.6.6.2 1 9.6.6.3. MNMpegnonaraetcs, 4TO C TOYKM 3peHUs OOLWEen nNpoaosikm-
TENbLHOCTU U BO3HWKAKLLEW YCTAaNoCTU AaHHbIE UCMLITAHWS KOHcepBaTMBHLL. OBopyaoBaHWe, Kpensueecs K
KOHCTPYKLMAM 3[0aHWSA, peKOMeHAYyeTCs NoABepraTb UCNbITAHWAM MO ABYM UMW TPEM OCSIM.

WcnbiTaHue ¢ BO3geNCTBMEM MO MHOTMM OCSIM TpebyeT 0coboro BHUMAaHUA K MPOEKTY U yCTAaHOBKE UC-
nbiTaTenbHOro BUOpoCTEHAa, a TakKe K KOHTPOI0, YToBbl NPy NPOoBeAeHUM UCTbITAaHWIA Ha CEeACMOCTOMKOCTb
KPeH WU Ka4aHue cTeHaa bbinv HesHaunTenbHbIMU. ECNKM faHHbIe ABNeHWUst TPOMIHOPMPOBaTh, TO OHW MOTYT MO-
BMWATL Ha pe3ynkTaThl MCMbITAHWIA BCNEeACTBUE B3aMMHOMO BNUsAHUA obopyaoBaHus n BMOpaLMoOHHOMo cTeHaa
(cMelLeHusa B 4YAaCTOTHOM OTKINWKe 0BopynoBaHUs, U3MeHeHUs1 AeMndupoBaHNs, HECOOTBETCTBUS KPUTEPUAM
oxBara).

9.6.6.2 WcnbiTaHua ¢ Bo3by:kgeHWeM No OgHOW ocn

WcnbiTaHua ¢ Bo3byaeHWEM No OOHOW OCKU LOMKHBI MO MEHbLUEW Mepe oTpaXkaTb BO3LENCTBHUE Celc-
MU4eckoro cobblTus Ha MecTa MoHTaxKa oBopyaoBaHUs, HO MMes NMpU 3TOM B BUAY OTCYTCTBME ABWKEHUA B
WHbIX OPTOrOHAaNbHbLIX HanpaeneHuax. Micneltanns ¢ Bo3byaeHneM no o4HOW ock 0BOCHOBaHbI B TEX Cny4a-
AX, KOr4a MOXET BbiTh YAOCTOBEPEHO, UTO BXOAHOW curHan akTu4ecku OencTByeT B OQHOM HarnpaBleHuu
UMK 4YTO UCnbITyeMoe 06opyaoBaHne MOXKET UMETh HE3ABUCUMMBIA OTKIKMK MO KaxAoW u3 Tpex ocel. MepBbin
cny4an xapakTepeH B CMTyauusx, Korga yCTPONCTBO MOHTUPYIOT Ha MaHenu, KoTopas YCUNUBAET OBUXKEHNE B
OHOM HanpasneHWuKn, Korga orpaHnu4dnBaloT nepemMelleHne ToNbKo OAHUM HanpasfneHUeM WUNK Koraa OTKAWUK
Ha BO3eWCTBME B OOHOM HanpasfeHUU He Bbi3blBAET B TOM Xe MeCTe HanpsikeHWn, hOpMUPYHOLLUX OTKITUK
B NMtoOOM OpYyroM OpTOroHanbHOM HanpaeneHuu. [NocnegHWi criyyai xapakTepeH Ans cuTyauWi, korga obo-
pyLOBaHWE MMEET OYeHb HU3KYI0 MEpPEeKPecTHYH B3aUMOCBA3b MO BCEM OCAM, 8 TaKKe B HEKOTOPLIX APYrux
cny4Jasix, Kotopble MOryT 6bITb 060CHOBAHBI.

WcnbiTaHusa ¢ Bo3ByxaeHWeM Mo OQHON OCWM JOMYCKAETCH BLINMOMNHATE NMyTeM BO3LEWCTBUS CUrHana,
agekBaTHoro 3agaHHomy M3/S1, 3a kotopeiM cregyet MP3/S2, no kaxgon u3 ocel nocrnegoBaTenbHO MK
no6biMy gpyrumm 060CHOBaHHLIMW METOAaMK B TeX Crydasix, Korga mMoxeT ObiTb NOATBEpPKAEeHO A0CTaToM-
Hoe cTapeHue noa BosgencTemem M3/S1.

9.6.6.3 UcnbiTaHua ¢ Bo3byxaeHMEM MO ABYM OCAM

McneiTaHusa ¢ Bo3byxOeHMeM MO OBYM OCSIM OOJDKHbI MO BO3MOXHOCTM UMUTUPOBATL CEWCMUYECKOe
cobbiTve B MecTe yCTaHOBKW 0bopynoBaHus. OHU OOMKHbI YUUTBIBATH OTCYTCTBUE OBUXKEHWUS MO OOHOW U3
OPTOroHasbHbIX 0Cel NpW He3aBUCUMbIX BXOOHLIX CUTHaNax no Asym OpyriM ocsiM UM OTCYTCTBUE [BUKEHUA
no ABYM OPTOrOHanbHbLIM OCAM NPW UCMOMb30BaHUM 3aBUCUMbIX BXOOHbIX CUrHanoB. ®akTopbl, KOTOpble He-
00X0AMMO y4MTbIBaTh, BKITHOYAKT HanpaBleHHbIW XapakTep BXOAHOMO BO3MYLLEHWS, a Takke Hanuyne nepe-
KPECTHbIX B3aUMOLENCTBUIA BHYTPU obopynoBaHus. McnelTaHusa ¢ BO3AeRCTBMEM MO OBYM OCAM BbIMOIMHAKT
nyTeM O4HOBPEMEHHOIO NPUNOXKEHNSA BXOAHBLIX BO3DYXOEHWIA MO rOPU30OHTaNbLHOM U BEPTUKANbLHOM ocsM. [pu
HanWM4uu NepeKkpecTHbIX B3auMOAENCTBUIA cneayeT NpMMeHsTbh KoadduumneHT yecuneHus (koadpduumneHTt Bes-
ONacHOCTH), paBHbI KBagpaTHOMY KOPHIO CyMMbl KBagpaToB (SRSS) cnekTpoB OTKNMKA NO 4BYM OCHOBHbLIM
rOPU30HTaNbHbIM HanpaeneHusM nubo 1/2_, €CIU CNeKTPbl OTKNKKa Mo 060MM ropu3oHTaNbHbLIM HanpaBneHK-
AIM ofoVHaKoBbl. B kauecTBe ropuaoHTanbHOW ocy MOXET BbiTh BbiBpaHa kak OCHOBHas OCb, Tak U Apyras, co-
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OTBETCTBYHOLLAA HAaNpaBneHWKo BO3AENCTBISA, B KOTOPOM UCMbiTyeMoe obopygoBaHue mMoxeT BbiTh Hanbonee
NoABEPXKEHO pasnuMYHbIM BMOAM OTKasa.

MpegnoyTeHWe OoMKHO OblITb OTAEHO HE3aBUCUMbLIM MPOM3BOMNbLHLIM BXOAHbLIM BO3AENCTBUAM. Takke
NpY MUCNONb30BaHUKM OAHHOIMO MeToAa UCMbITaHWe credyeT NpPoBOAWTL B [ABa 3Tana c NOBOPOTOM obopyno-
BaHWA Ha BTOpoMm 3Tane Ha 90° Bokpyr BepTukansHoW ocy. [ns obecnevyeHuUs cTaTUCTUYECKN HE3ABUCUMBIX
MOZEnMpyeMblx OBUXKEHWI KornebaHns BUOpaLMOHHOMo cTeHAa Kak (DyHKLWMU BpeMEeHWU OOMKHbI UMEeTb 3HadYe-
HUS KorepeHTHoCTU MeHee 0,5, 4YTO BbIYUCMNEHO C UCMONb30BaHWEM MO MeHbluer mepe 12 BbIOopoK AaHHbIX. B
KayecTBe BapuaHTa MOXKeT BbiTb MCNONb30BaH KOIMULIMEHT KOPPENALMA ¢ aBCOMOTHLIM 3Ha4YeHeM MeHee
0,3 ons Bcex 3agepxek No BpemeHu (bonee nogpobHble 0bbACHEHMS NpUBeaeHbl B npunoxeHun F). Oony-
CKaeTcs BbIMOMHATL MCMBITAHME MYTEM BO3OEWCTBUA CUrHana, ageksaTHoro 3agaHHomy [M3/S1, 3a koTopbiM
cnenyetr MP3/S2 Ha nepBom 3Tane, NoBTOPASA Ty Xe NOCNef0BaTENbLHOCTL HA BTOPOM 3Tane, Unu niobsbimMu
ApyrMMy oB6OCHOBaHHLIMW METO4aMW B TexX criy4asx, korga MoxeT ObiTb NOATBEPXKOEHO AOCTaToYHOe cTape-
Hue nop Bo3gencTenem M3/S1.

B Tex cnyyasix, korga He MCMonb3yT HE3aBMCUMbIE NMPOM3BOSbHbIE BXOAHbLIE BO3AENCTBUS, Heobxoan-
MO BBIMOMHUTL YEThLIPE UCMbITAHWUA B CMeyHoLLel NocnefoBaTeNnbsHOCTY:

a) ¢ ABYMS CUHXPOHHbLIMUK BXOOHbIMUW BO3OEACTBUSMU;

b) ¢ ogHVMM BXOOHBIM BO30ENCTBMEM, CMELLEHHBIM No dhase Ha 180° oTHOCUTENEHO OpYroro;

c) Ha obopynoBaHuM, noBepHyToM Ha 90° BOKpYr BEPTUKANbHOW OCK, C ABYMS CMHXPOHHBIMW BXOAHBIMM
BO30EACTBUSMU;

d) Ha obopyLoBaHUK B TOM e NOSIOKEHWKN, YTO B NMEPEUUCIEHWN C), HO C OAHUM BXOAHLIM BO34EMNCTBU-
€M, CMeLleHHbIM No daze Ha 180° oTHOCKMTENBHO ApYroro.

[onyckaeTca npunarate Bo3OencTBUe, afgekeaTHoe 3agaHHoMy [13/S1, 3a koTopbiM cnenyeT BO3gew-
cTBMe, paBHoe MP3/S2, B kauecTBe UCMLITAHUA NO NEPEYNCTIEHMIO @), MOCNe Yero ¢ TOW e nocnefosaTenb-
HOCTbIO BO3LEMACTBUM BLINOMHWTL UCNLITAHUA MO nepeducnedusm b), ¢) n d) unu npumeHsTs nobble gpyrue
060OCHOBaHHbIE METOAbI B TEX CRyYasiX, KOrga MOXET OblTb NMOATBEPKAEHO AOCTATOMHOE CTapeHue nog BO3-
pencteuem M3/S1.

9.6.6.4 MicnbiTaHMa ¢ BO3DYKOEHWEM NO TPEM OCAM

[aHHble ncnbiTaHMA HeobxoouMMo NPOBOOUTL C UCMOMNb30BaHWE UMUTATopa, CNOCOBHOro BOCMPOU3BO-
OWTb He3aBUCUMble KonebaHua BO BCEX Tpex OpToroHanbHbIX HanpaeneHusx. [na obecneyeHns cTaTUCTK-
YECKW HEe3aBMCUMbIX MMUTUPYEMbIX OBWKEHWA konebaHus BMOPaUMOHHOrO CTeH4a Kak (yHKUMWM BpEeMeHM
OOMKHbI UMETb 3HA4YeHUs KorepeHTHocTN MeHee 0,5, 4YTo BbIYUCNEHO € UCMONb30BaHKUEM MO MeHbLLIE Mepe
12 BbIBOPOK AaHHbIX. B KayecTBe BapnaHTa MOXeT BbiTb UCMOMNb30BaH KO3 MULIMEHT KOpPensaLuK ¢ abconoT-
HbIM 3Ha4YeHneM MeHee 0,3 onsa Bcex 3agepxek no BpeMmeHu (bonee nogpobHuie 0BbLACHEHUA NPUBEAEHL! B
npunoxeHun F).

9.6.7 UcnbiTaHuA ob6opynoBaHWUA, YCTAHOBMNEHHOMO Ha OAHOW NUHUN

Mocne unsTpauumn cencMmryecknx konebaHuin rpyHTa BCreacTBMe oOHOW npeobnagatowen KOHCTPYK-
TMBHOW 0COBEHHOCTU OTBETHLbIe KonebaHus obopygoBaHWMs, CMOHTMPOBAHHOIO Ha O4HOM Mmony (NnuTe) unu
Ha OOHOW NMWHWMMK, MOTYT UMEeTb O4HY NpeobnagatLlyo YacToTy. B 3ToM cnyyae B Ka4ecTBe KOHCepBaTUBHOIO
BXOOHOro Bo36yxaeHus obopyaoBaHua MOXeT BbiTb MCMONb30BaHA KPAaTKOBPEMEHHAS YCTAHOBMBLUASCH BU-
6pauwns. [lna ganbHerlero onpegeneHns (Mnv NoATBEPXOEHUS) PE30OHAHCHLIX YacTOT U CTeNeHW geMndu-
poBaHua obopyaoBaHUs MOXET BbiTh MPOBEAEHO UCMBITAHWE C MPUMEHEHWEM OJHOW YacToThl. Ecnu MoxHO
nokasaTb, YTo y 000opyaoBaHUsi pe30HaHChl OTCYTCTBYHOT, €CTb TOMLKO O4WH PE30HAHC UMM eCThb LUMPOKO pas-
HeCeHHble Pe30HAHCLI, KOTOPbIe He B3aUMOAEWCTBYIOT, a TakKe B UHbIX 0D0CHOBaHHbLIX Cry4asx UcnbiTaHne ¢
O HOW YacTOTOR MOXET ObITb MCNOMbL30BAHO B Ka4eCTBe MOMHOro UCMbITaHua obopynoBaHus.

Ocoboe BHUMaHWE cnegyeT yaenuTs KBanudukaumm Ha CEMCMOCTOMKOCTL KOMMOHEHTORB 060pyA0BaHNKS,
yCTaHaBMMBAaEMbIX HA OAHOW NMUHUK, TAKNX Kak KoMnoHeHTl CKY, ycTpoicTea, MCNONHUTENbHBLIE MEXaHWU3MbI
cuctem OBKB, a Takke UCNONHUTENBHLIE MEXAHWU3MbI KNANaHOB U NPUKDPENIEeHHbIe K HUM DyHKLMOHaMNBHbIE
npucnocobneHuns, paboTocnocobHOCTb KOTOPbLIX A0MKHa ObITh NnoaTBepaeHa. MNpu onpeaeneHnn nporpam-
Mbl MCMbITAHNA AN CeMCMUYecKon KBanudukaumm Takoro obopyaoBaHmMs HeobxogumMo NOMHUTL O TOM, HTO
Hawbonee KpUTWYECKWE COCTOSHUSA HaxOoOaLMXCa No4 CeMCMUYECKON Harpy3koi KOMMOHEHTOB, YCTaHOBMEH-
HbIX Ha O4HOM NUHUKW, ByayT BO3HMKATL B pe3ynkraTe OTKNUKa NUHUKM (Hanpumep, cuctembl TpybonpoBoaos
MIN BO3QYXOBOAOB), B KOTOPOW pasmMelleH KoMNoHeHT. CelicMuyeckas Harpyaka Ha obopyaoBaHue (Komno-
HEHTbI), UMEKLLEE INeKTpUYecKkne 1 TpybonpoBoaHbIE COEAVUHEHNA, UMEHHO BCNEACTBUE MNOAKMHOHMEHNUS K Ka-
©enb-kaHany u TpybonpoBoay AO/WKHa BbITe MpUNOXKeHa BNOTb A0 NEPBOW KPEneXHoW onopbl. Takoe Hau-
Donee KpUTMYECKOE COCTOSIHME (hopMMpYyeT BXOLHOE BO3OeMCTBME Ha KOMMOHEHT MPenMyLLeCTBEHHO OgHOM
4acToTbl, @ UMEHHO CODCTBEHHOM YacTOThbl NMIMHWUK B HENOCPEACTBEHHON BNM30CTU OT KOMMOHEHTA.
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K obopypoBaHutio AC, yCTaHOBMEHHOMY Ha OLHOW NUHUW, NPUMEHSAIOT CNeayrLuin MeTo UCMNbITaAHUNA,
y4MTbIBaKOLW KA TpeboBaHUA K cecMmnyeckor kBanudukaumum B ycrnosuax MP3/S2.

ObopynoBaHue, yCTaHOBNEHHOE Ha OOHOW NMWHUK, NOOBEPralT cepyuy OAHOYACTOTHBIX UCMbITAHWUIA Ha
pe30HaHCHbIX YacToTax 060opya0BaHMA C NpUpaLLEHUSIMIN YacToThl Ha 1/3 oKkTaBbl B AnanasoHe oT 2 go 32 'y
UMK Bbille, ecrnv HeobXxoaUMO YUYUTBIBATE U rMapoaMHaMUYeckue Harpy3sku. Mpu ncnelTaHUAX Ha BO34elcTBmUe
yactoT 6onee 32 Ny, HEOGXOOAMMbIX A5 PETMOHOB C FPYHTOM M3 TBEPALIX NOPOL, PacCTOAHUE MeXAy YacTo-
Tamu cBblwe 32 'y cnegyeT cy3nTb Ao 1/6 oKkTaBbl UMW MeHbLUE BMNMOTh A0 NpenenbHoi YactoTel. Ha kaxgown
MCMbITAaTENbLHON YacTOTe aMNMUTyaa BXOAHOITO BO3OENCTBUA [OOMKHA COOTBETCTBOBATb YPOBHSM, YCTaHOB-
TNEHHBIM MPOEKTUPOBLLMKAMWU CUCTEMbI. [laHHas aMnnuTyda MOXeT He 3aBUCEeTb OT HanpaBfeHusl Bo3gei-
cteus. CnegoBaTtensHo, Bo30y:Kaawlee BO3AeNCTBME HEOOXOAMMO NPUKNaabiBaTh C OAMHAKOBLIMW YaCTOTON
W YCKOPEHNEM MO KaXOOMY U3 TpeX OpTOroHanbHbIX HanpaeneHwi oTaensHo. JomkHo BelTe NoaTBEpXOEeHO,
4YTO UCMbITaTeNbHas aMnnMTyga obycnoBneHa TONbKO paccMaTpyuBaeMoin Yactoton. CTaHgapTHele MeToabl,
KOTOPbI@ MOTYT ObITb MPUMEHEHbI, BKIOHAKT MCMNONb30BaHNE NOMOCHI NPONYCKaHWs WKW CreasLmMx nosnoco-
BbIX hUNbTPOB. MNpoaonmKNTENbHOCTL UCMLITAHUA Ha KaX QoW 4YacToTe AOMKHA COCTaBNATb OTPE30K BPEMEHH,
HeobxoauMbIA ANA yCTaHOBMNEHWUSA NONHoN paboTocnocobHocTy o6opyaoBaHus, U BbITE ONpedeneHa ¢ y4eTom
TpeboBaHWIN KOHKPETHON nnolaaky. [TpoaoImKUTENBHOCTE UCNBITAHWUSA YKA3bIBAKOT B NPOrpamMmMe UCMbITaHWA.
Ecnn npoqomkuTenbHOCTb CUMbHBIX KonebaHwui He yKaszaHa, To Npyu CENCMUYECKUX UCMBITAHUAX OHA OOMKHA
coCcTaBnsTb He MeHee 15 c.

Mpoueaypy UcnblTaHWin HeobXxoauMo OOMNOMHWUTL OLLEHKOW BNUSHWA Ha 0BGopyhoBaHWe BCEBO3MOMKHbLIX
peakuuin TpybonpoBoaOB Ha Harpy3ku, McnbliTbiBaemble natpybkamu. MNpouenypa OLEeHKU HAarpy3ok Ha natpy6b-
KW He BXOAWUT B 0bnacTb NpUMEHEHUA HACTOSLLEro cTaHgapTa 1 ganee He paccMaTtpuBaeTcs.

Bonee nogpobHbie NOACHEHWA W PYKOBOASALME YKa3aHMa MOTyT BbITe nonydeHsbl 13 IEEE Std 382™.

9.6.8 lononHUTenbHbIEe UCMbLITaAHUA

Mocre WChblTaHWsA Ha CEMCMOCTOMKOCTb MOTYT BbiTh BbINOMHEHbLl UCCreqoBaTenbCkue UCMbITaHus Ha
coxpaHeHue paboTtocnocobHOCTM ODOPYAOBaHWMA MPWU KOHKPETHbIX AONOMHWTENbHbIX Harpyskax. [aHHble
WUCMBLITAHUST MOXHO WCMOMb30BaThb AN ONpefeneHns npedenbHbiX NOTeHUWaNbHbIX BO3MOMXKHOCTEN 0bopy-
OoBaHusA. YpoBeHb YCNOBHOW BEPOATHOCTM OTKa3a Npu CEMCMUYECKOM BO3LENCTBUM — 3TO MaKCMMalbHbIN
YypOBEHb BXOLOHOro BO30YXAEHMWS, BbipaXeHHbIA B BUAE PYHKLMM BXOOHOW YaCTOThI, YCKOPEHUSA U NPOOOIHKMI-
TENbLHOCTU UCMLITAHUA, NMPU KOTOPOM 0BOpydOBaHWe OCTaeTca CNOCOOHLIM YAOBNETBOPATL NPEALABNAEMbIM
3KcnnyaTaunoHHbIM TpeboBaHusaM. B cBA3M ¢ TeM, YTO TakMe UCMbITaHUA HOCAT paspyLUMTENbHBLIA XapakTep
N UX paccmaTpuBaloT Kak AOMONMHUTENbHOE A0Ka3aTenbCTBO MEeXaHW4YecKoM NpoYHOCTU 0bopyaoBaHusA, WX,
Kak npaBuno, NpoBoasiT No MHULMATUBE NOCTaBLUKWKA NOCMe WUCMbITAHWIA Ha CEMCMOCTOMKOCTb. McnbiTaHna
NPOBOASAT NPU MOBLILEHHLIX YPOBHAX criekTpa oTknuka Ha MP3/S2 unu npu yactoTtax, Bnusknx K 4yactotam
cobCcTBEHHBIX KonebaHuin obopynoBaHus, KOTopslie BbiNM NOATBEPXKAEHEI B XOAE UCMLITAHWA Na BO3OeNCcTBUE
MP3/S2. JaHHbIN NogX04 NO3BONSAET MNOMbL30BATEN NOMYYUTL YBEPEHHOCTL B (DYHKLMOHANLHOW HAOEeXHOCTH
obopynoBaHus. boree Toro, B HEKOTOPLIX Cy4asx OH MOXET MO3BOMMTL Mydlle OXapaKkTepu3oBaTb COCTONA-
HWs1 OTKasa obopygoBaHMA W, Kak criegcTBue, YNyHlWTb ero NpoeKT.

9.7 JokyMmeHTaUMA K MCNbITAHUIO

Tpe6GoBaHus K AOKYMeHTaluuu, CoONpoBoXAaLLein UCNbITaHus, NprBeaeHsl B pasgene 13.

10 Ksanudmkaums no cxoactey

10.1 O6LWKMe NnonoxeHus

B Tex Cny4vasdx, Korga KBaJ'IMCbMKaLI,VII-D NnemMeHTa 060py,qosaHm;| HYXXHO NMPOBECTU NYTEM 3KCTpanonAaymu
pe3ynbratoB I'Ipe,E.lbI,El,yLLI,EIﬁ KBaJ'lVICDVIKaLI,MI/! C OOMYyCKOM Ha CaMo UcnblTaHWe, aHanm3 nnv Ha 10 n gpyroe sMe-
CTe, Takad 3KCTpanonauna JormkHa ObITb OCHOBaHa Ha CXOOCTBE U YHUTbIBATL XapakTep BO30ENCTBMUA, CbIASM-
HeCKYK CUCTemMy un CDYHKLI,MI-O 6e3onacHoCTW. anI onpegeneH cxoactea H906XO,EI,HMO npoaemMoHCTpUpOBaTb
CBMOETENbCTBO TOrO, HYTO aHanmsnpyemoe 060py,EI,OBaHMe 6y,El,9T BbIMNONMHATE HAa3Ha4YeHHYH eMYy qDyHKLI,VII-O bes-
ONnacHoOCTU U Gy,EI,E.‘T NMPU3HaHO 3KBMBAIEHTHBIM peqbepeHTHomy oGopy,u,osaHmo.

10.2 XapakTep BO3OeNCTBUA

CxopgcTBO BO3AENCTBUSA NPy UCNbITAHWMWX 3aKNK4YaeTCA B nogoGun cnegywwux napamMeTpoB: CnekTpanb-
Hbleé XapaKTepUuCTUKKn, NpooomKnUTenbHOCTb, HanpaBneHwns oceun BO36y)K,ElE.'HVIH 1N pacnonoxeHune mMect Mna-
MEpPAEMOro OTKNMKa anAa KOJ'IEGaHVII;‘I, CBA3aHHbIX C Y3NnaMun KpenneHuA 060pyﬂuBava. [aHHble napameTpeol
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OOIMKHbI BbITb OAWMHAaKOBbIMW MK NOYTU OOMHAKOBbLIMW NPWU CpaBHEHWUK BO34EeNCTBMIA, CXOLCTBO KOTOPbIX HEe-
OGXO)J,VIMO YCTaHOBUTDb.

10.3 Pusnyeckmne cucTemMsl

Cxoncteo obopynosaHua yctaHaenueatoT gna cbopku obopygoBaHusa, Ana ycTpoOMcTBa UNW AN TOro 1
ApYyroro BmecTe, ANs y3na (BKNYas KpenneHus) B 3aBUCMMOCTM OT KOHMUrypauum HoBoro obopyaoBaHus,
KOTOpO€e nognexuT keanudukauun. [ns nonHon cGopKkn CXOACTBO MOXET ObiTb NOATBEPKAEHO MyTEM cpaBs-
HEHWS TUMA, MOLENW W CEPUAHBIX HOMEPOB, NPUHKMMAas NPU 3TOM BO BHMMaHWe AMHaMW4eckue CBOWCTBa W
KOHCTPYKUMUIO.

Tak kak KoHeuHasa uenb KBanudukauum no CXoAcTBY BKMOYAET MonyyeHwe cBeaeHuid 06 oxuaaemom
OWHAMUYECKOM OTKIMKE, ONA YCTaHOBMEHUs CXOACTBA AWHAMUYECKUX CBOWCTB KOHCTPYKLMOHHOW CUCTEMbI
MOXeT OblTb WCNOMB30BaH pauWoHanbHbIA NOAX0L NyTeM UCCcrnenoBaHus (OU3NYECKMX NapamMeTpoB CUCTEM
obopynoBaHus. 370 MOXeT ObiTb BbIMOMHEHO MYyTEM CpaBHEHWs Npeobrnajallux pesoHaHCHbIX YacToT W
chopm konebaHwin. 3TM AMHAMUYECKNE XapakTePUCTUKN 3aBUCAT OT CreayoLwmnx napaMmeTpos:

a) duaunyecknx rabaputos obopygoBaHUS;

b) macckl obopygoBaHus, ee pacnpegeneHus 1 LeHTpa TAXecTy;

C) XapakTepucTUK nepepadv Harpysku B KOHCTPYKLMOHHOM cucTemMe oBopynoBaHMsa U ee XecTKOCTU C
TOYKM 3PEHUS YCTOWHMBOCTU K CEMCMUNYECKOMY BO3LENCTBUIO;

d) NpOYHOCTN KPenneHWsi OCHOBaHusA obopynoBaHWs W ero XEeCTKOCTM C TOYKM 3peHus obecneyeHus
KOHCTPYKUNOHHOM LENOCTHOCTW M aAeKBaTHbIX NOrPaHUYHbIX COCTOSRHWNA;

e) uHTepdelcoB 06opya0BaHUS C COCEOHUMN 0BBEKTAMK UMW COEANHUTENBHLIMM NpUcnocoBneHnsamMu,
Takumu kak kabenu n kabenb-kaHansbl.

OTHOCcUTENbLHOE pacxoXaeHue Bcex (hU3UYecKUx NapamMeTpoB, YKazaHHbIX B NMPUBEOEHHOM BhIle ne-
peYHe, AOMKHO GbiTh pasyMHbiM 0Opa3omMm orpaHuyeHo, 4Tobbl MOXHO OblNO C YBEPEHHOCTbIO FOBOPUTHL O
CYLLLeCTBOBaHWM JOCTATOYHON CTEeNneHWn CXo4cTBa Mexay cbopkamu obopygoBaHus. [LOMmKHO OblTe NOMy4eHo
NOATBEPKAEHME TOTO, YTO OTNMYKUS AaHHOro obopygoBaHus oT 06opyaoBaHUs, NpoLeaero Ksanugukaumo
paHee, He NpUBeOYT K U3MEHEeHUAM XapakKTepUCTUK AMHAMUYECKOro OTKMWKa NPOXOoAsLlero Keanudgukauuwo
o6beKkTa No cpaBHEHWO ¢ 0BBLEKTOM, CXOACTBO C KOTOPLIM YCTAaHABMMBAIKT, U HE CTaHYT NPUYMHOK NosiBne-
HWUS HOBbIX MEXaHU3MOB BO3HMKHOBEHMSA HeucrnpaeHocTU. K obopynoeaHuio, npoxodsiemy Ksanudukauuo,
LOMKHbI ObITb NPUMEHEHBI OrpaHUYeHUst U Npegenbl, BoITEKAOLWKWE M3 CpaBHEHWs C paHee KBanndguumMpoBaH-
HbIM 060pPYLOBaHNEM, CBMAETENLCTBYOLNE O CXOACTBE, EClM HE yKa3aHo UHOe.

Ecnu kBanvdukaums o6opygoBaHusi Ha CEMCMOCTOMKOCTE MOXeT BbiTh NpoBeneHa nyTeM OeMOHCTpa-
LUK TOrO, YTO OTAEMbHbLIE YCTPOWCTBA AOMAKHBEIM 06pasoM BLIMOMHAKT Ha3HauyeHHble UM yHKUUK Besonac-
HOCTWM BO BpeMs 3eMNeTpsAceHus, To Ans keanudukauum Takoro obopyaoBaHus MoxeT BbiTb paccmoTpeHa
BO3MOXHOCTb MPUMEHEHUS MeTOAa OUEeHKM CxoacTea ycTporcTea unu cbopouHoro yana. [OAna oTaenbHbIX
YCTPOMCTB peLuatoT BONpoC O cxoacTee huanyecknx cuctem. B aTom criyqae obocHOBaHWe CXO4CTBa 3ak/io-
YaeTcs B TLLATENbHOM W3YYEHUN OMHAMMWHECKMX XapaKTepWCTWK, KPenneHWi K ornope, a Takke MpWHLWNOB
paboTbl MEXaHWYECKOM UMW 3NEKTPUYECKON CUCTeM, UnKn Tol M Apyron BmecTte. MNoaTeepxaeHne CXoncTsa
noBefeHusa uccnegyemoro obopynoeaHvus M o6opyLoOBaHWUS, NpoLleAllero KBanudgukauuw paHee, LOMKHO
ObITb OCHOBAHO Ha CXOACTBE hU3MUecKMX NapameTpoB. CXOOCTBO CMOXHLIX YCTPOMCTB, 0brnagatLmx cyLle-
CTBEHHBLIMUW PAZNMUNSMU, HE MOXET ObITh NMOATBEPXKLEHO NyTeM aHanusa. B Takux crnydyasx npegnodyteHve
cnefyeT oTaaTh NPOBEAEHWIO UCTIBITAHNA.

10.4 ®yHKuMnA 6eszonacHoCT

PaccmoTpeHue cxoactBa OoOMkHO obecrneuynBaTbh OOCTATOYHY YBEPEHHOCTb B TOM, YTo oBopygoea-
HuWe cnocoBHO CoXpaHATh PYHKLMOHANBHOCTE U ByOeT BhIMOMHATE HA3HAYEHHYH (PYHKLMIO 6e30nacHOCTH BO
BpemMs W/Unu nocne cerncMmmyeckoro cobbitus, akenBaneHTHoro MP3/S2. [JonxHbl ObITe NPOBEpPEeHbl BCE 3KC-
nnyatauuoHHbIE COCTOSHUS 060pyaoBaHuWsA, Kacarlwmnecs yHKUMIA 6e30NacHoOCTK, BKOYas M3MEHEHUA CO-
CTOSIHWS BO Bpems coObITWSA, ecniv ecTb Takasa HeobxoguMocTb. PyHKUUSA 6e30NacHOCTU 3aBMCHT HE TOMbKO OT
camoro 060pyaoBaHnst, BbIMOMHAKLLErO AaHHYO (OYHKLKMIO, HO TakKe W OT HasHadeHust cuctemebl AC, B KOTO-
poi aTo obopyaosaHue paboTtaeT. [lononHuTenbHele TpeboBaHUs K hyHKUMM Be3onacHOCTM NpUBeaeHsl B 7.1.
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11 AHanu3

11.1 O6wWMe nonoxeHUn

AHanuTuyeckuit MeTof He peKkoMeHAyeTCsl MCMoMb30BaTh A8 KBanudukaLum CrioxHoro cbopygoBaHus,
KOTOpPOoe He MOXeT ObliTb CMOAENVMPOBaHO C Lenbio KOPPEKTHOro NporHo3upoBaHvsa ero yHKuuoHansHoro/
aKcnnyaTauuoHHoro otknuka. Meton aHanwusa 6e3 ucnbiTaHWMA OOMYCTUM TOMbKO B TOM ChNyyae, ecnv ans
NnoATBEPXKOEHUA Ha3Ha4YeHHOW NPoekToM (OYHKUMKM 0B0opyaoBaHUs OOCTATOMHA NULLb ero KOHCTPYKLMOHHAaA
LIeNOCTHOCTb.

AHanus JOImKeH NokasblBaTk, YTO YCNOBUA KpenneHus obopynoBaHWs K ONOPHOW MAMTe M MOHTMPOBa-
HWA NpUeMnemMsl ¢ y4yeToM AoNycka U rapaHTUpYHoT, 4TO MPU CO34aHUN KOHCTPYKLUMOHHOW MOZEnn NPUHATHLI BO
BHMMaHWe hr3ndeckne BO3OEUCTBUSA U BOZMOXHOE CMELLEHME, a aHKEPHOE KpernneHue ocTaeTcs HenamMeH-
HbiM. OBopynoBaHue JomkHO 6bITb CMOAENMPOBAHO TakuM 06pa3om 1 ¢ Takor opueHTauuen, 4Tobbl YCroBus
AHKEPHOro KpenneHus M MOHTMPOBaHUA oBOopyaoBaHWA UMUTUMPOBANM pekoMeHnayemble pabodme ycrnoBus
YCTAHOBKW. YCMNOBWUA 8HKEPHOMO KPEMMeHWs 3aBUCAT OT MeXaHWYeCKUX COedMHEHWH Mexay CTPOUTENbHOW
KOHCTPYKLMEN U 060pyaoBaHUEM.

AHanusa He JOMKEH MPUMEHSATLCS B TEX CNyYasx, KOraa B KOHCTPYKLWMOHHOW MOOENU He MOXeT BObITh OT-
paxkeH 3Ha4YnTenbHbIM M3HOC. NpUMEHEHNe aHaNMTUYECKUX METOL40B BO3MOXKHO MPU Hanu4yumM oKasaTenbCcTe
TOro, 4TO M3HOC, HE OTPaXXeHHbIA NPU MOAENMPOBaHUN, He3Ha4YUTENeH.

Mpy nNpoBefeHWMM aHanu3a co3falT MareMatudeckyw Mogenb obopyaoBaHWs C Uenbi NPOrHO3npo-
BaHMWA ero peakuMy Ha JUHaAMWYECKMNE Harpy3ku, oXxuaaemMble BO BpeMsA aKcniyartaunm U cCeMcMmYeckoro co-
beiTuA. B pazgene 11 npeactaBneHbl METOOLI, KOTOPLIE MOTYT BbITh MCMOML30BaHbLl ANS KBanudukauum obo-
pyOOBaHWS Ha CeACMOCTOMKOCTL NyTeM MpOBedeHUs aHanuaa OTKMMKa Ha Heckonbko M3/S1 u cnepywolee
3a HuUMu MP3/S2. OnucbiBaeMbie METOALI BKITHOYAKT Hanbonee 4acTo UCMONb3yeMble MEeTOAbI CTaTUYECKOro
W AMHaMU4eckoro aHanunsa. MHele Mmetogbl Taikke MOryT ObiTh MCNOMNb30BaHbI MPW YCNOBWMM MX 060CHOBaHMUSA.
Ha 6nok-cxeme, npenctaBneHHon Ha pucyHke G.3, nokasaH npolecc, KOTOPOMY HaanexuT crefoBath AN
NoATBEPKOEHUSA KBANUUKaLMM Ha CEMCMOCTONKOCTE MeToAoM aHanu3a. O6wnin nopssiaok eNcTBUIA cnegy-
HOLLLMIA:

a) ocmoTpeTb 0bopyaoBaHWe AN OLUEHKU JUHAMUYECKUX XapaKTepucTuk;

b) onpepenuTb OTKNKK, NCNOMNL3YS OOWH UNy Bonee U3 HECKOMBKUX METOA0R, OMMCaHHLIX B 11.2—11.6;

C) Ha OCHOBaHWW MOMYYEHHOro OTKIMKA ONPEefenvTh Harpy3kn U CMeLeHns;

d) cpaBHWTb paccyMTaHHbIE OTKITMKM C AONYCTUMbIMUW 3HAYEHUAMUW ONS NOATBEPKOEHUA COOTBETCTBUA
MpOEeKTHbIM TpeboBaHuaAM.

Ha atane ocmoTpa crnegyeT NonyvyuTh NpeAcTaBleHWe O CrOXHOCTU 0DopyooBaHUSA M aJeKBaTHOCTU
aHanMTU4YecKUx MeTodOB AMNS KOPPEKTHOro NMPOrHO3MpOBaHUS BLINOMNHEHWS 0BopynoBaHMeM hyHKLUIA Be3o-
nacHoCTK Nog BO3AENCTBMEM ceicMUYecKoro cobbiTua. MNpu ocMoTpe HeobXoAUMO onpeadennTb, Kakok MeTos
MOXKeT Hanbonee TOYHO NPeacTaBUTb 3KCMyaTaLWOHHbIE XapakTepUCTUKKW 0BopyaoBaHUA B CEACMUYECKU
AaKTUBHbIX YCIIOBUAX. 3Tarn aHanuaa, 3aknio4aLluincs B OnpeaerneHnm OTKNMKa, MOXeT COCTOSATb U3 HECKOTb-
KUX LLaroB, NePBbIA 13 KOTOPbIX ONPEAENSOT kak Bbibop Mexay MeTogoM ctaTudeckoro koadduumeHTa (cm.
11.2.3) n meTogom guHamuyeckoro aHanuaa (cm. 11.2.4). B obuwem, BbIOOp OCHOBLIBAETCS Ha Npegnonara-
eMOM 3anace Npo4YHOCTM OOOpPYAOBaHMWA, NMOCKONLKY METOL CTaTMYecKoro KosdduuMeHTa XOoTa U ABNseTcs
Bornee NpPoOCTLIM Y 3KOHOMUWYHLIM, B LIENOM NpegycMaTpueaeT bonblinia 3anac.

MeTon AMHaMW4YEeCKOro aHanmaa Wnu UCNbITaHUA MOXET nokasaTtbh, ABnseTca obopygoBaHWe XecTKUM
nnu rmbkum. Ons xkectkoro 060pya0BaHUsA NPUMEHSAIOT METOL CTaTUHEeCcKOro aHanusa U celcMUYecKoe YCKo-
peHWe, COOTBETCTBYIOLLEE MECTOMONOMKEHWIO OMopHOW nnuTel (cMm. 11.2.2). Mmbkoe obopygoBaHue MoOXeT
BbITE NpoaHanM3vpoBaHO METOAOM cTaTudeckoro koapduumneHTa (cMm. 11.2.3) nu ¢ NICNONbL30BaHUEM OMHA-
MWYECKOro OTKMMKA, BbIMMCAEHHOIO Ha OCHOBAHWUKM CMEKTpa OTKIMMKA U ero 3aBMCUMOCTU OT BpEMEHW, a TakkKe
apyrumu metogamu (cm. 11.2.4).

MaremaTu4eckne MoAenun, UCnonb3yemMble A4S aHanusa, MoryT ObiTb OCHOBaHbI HA PacCYUTaHHbIX 3HaA-
YEeHUAX NapameTpoB KOHCTPYKUWUK, Ha 3HAYEHUAX, NONYYEHHbLIX MPY NOMOLLW UCMbITAHWUMW, UMK HA COYEeTaHuK
Tex u gpyrux. B Tex cny4asx, korga crioXHble MatemaTudeckme MOAernn OCHOBaHbl TONBKO Ha PaccYUMTaHHbIX
napameTpax KOHCTPYKLWUKW, pEKOMeHOyeTCs npoBefeHe BepuPUKaUMOHHEIX UCNbITAHWIA ANA Banuaauum Mo-
aenu (cMm. pazgen 12). 3HaueHve geMndupoBaHns, UCNONb3yeMoe B TaKo MOAENMU, JOMKHO COOTBETCTBOBATL
haKkTUYECKOMY pacCesiHU 3HepPruM B obopynoBaHUM, YTODBI MOXHO ObINO TOYHO CMPOrHO3UMPOBAaTL OTKITMK.
OemndurpoBaHue, ucnonb3yemoe Npu aHanuae, 4OMKHO MMETb CCbIfKyY, Hanpumep, Ha oT4eT o6 aHanunse Ges-
OMNAaCHOCTH, creuduKauno UM UCrbliTaHWA.
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Keanudwukauus ¢ ncnonb3oBaHMeM MaTeMaTMyeckon MOAeny OOMKHA NPOWTM Hadnexallyw Banuaa-
uunto. CnenyeTt BbIYMCIIUTL M YY4eCTb (haKTOpbl KOHCTPYKLUWOHHOMO cTapeHuns (daktopbl HanpsxeHus). Heob-
XOAMMO NPOOEeMOHCTPUPOBaTE, YTO HA MEXaHWYECKUEe XapakTepUCTUKW He BNUAIOT OelCTBYKLLME B COBOKYI-
HOCTU W He nopJawlivecs MOAENUPOBaHWID (PaKTopbl CTapeHus (Hanpumep, TEMMOBLIE U 3MeKTpu4eckue
Harpysku, faBneHue, XMMUYECcKas KoOppo3uns W T. A.), OCYLLeCTBMB 3TO MYTEM OLIeHKU OTAENbHbIX BUAOB cTape-
HWS, U YTO CTPYKTYPHbLIM aHanvn3oM y4YTeHbl BCE AUHAMWYECKME Harpy3ku, KOTOPbIM MOXET OblTb NOABEPKEHO
o6opynoBaHue BO Bpems akcrnnyatauuu. Banvgauma mogenu moxeTt notpebosaTbk NpoBeAEHUs WCMbITaHWA
Ha cTapeHWe WKW JKCNepTM3bl OblBWEro B aKcnnyaTauuy obopynoBaHMA Ansi foKasaTenbCTBa OTCYTCTBMS
cTapeHus.

Kak npaBuno, 6onbLUMHCTBO pexumoB paboTbl cMCTeM AONycKaeT aemMndUpoBaHWE 3a CYeT BA3KOro
TPEHWS, OHAKO HEKOTOpPbIE WKadbl Unu kopnyca o6opyooBaHUA MOryT Noka3abiBaTe AeMnupoBaHne Apyroro
XapakTepa. PelleHune Takon npobrnembl ABNAETCA aHaNnMTUYEeCKN CMOMXHbIM M JO0MKHO NMPOBOAUTLCA C UCMONb-
30BaHNEM COOTBETCTBYIOLLMX METOOoB. Bo MHOrMX cnydasnx B Takux cuTyauusix 6onee npegnoyTuTenbHON SB-
nsieTca KBanvdukauma nytem npoBeaeHus UCTbITaHWI, Tak Kak Heobxoduma Banugauns MHOTUX SOMYLLEHUNA,
cOenaHHbIX NPy MoOeNnUMpOoBaHWK, KOTOPYH OCYLLECTBNSAT NyTeM NPOBEAEHUS CneunudUuYeckux UCNbITaHWA.
Ecnu aHayeHue pemndupoBaHns He onpeaeneHo, To OHO MOXET DbiTb YCTaHOBMNEHO NbbIMKU cnocobamu npu
ycrnoeun obocHOBaHUA B OTYeTe O KBanudukauuu. Micnons3oBaHue 3HaYeHus 4eMndupoBaHns Npu aHanuse
onwucaHo B 5.8.3.

OueHka BO34eNCTBUSA pacHeTHbLIX Harpy3oK 1 AedpopMaLMini Ha MeXaHWYEeCKY NPOYHOCTL, a Takke, Npu
BO3MOXHOCTH, Ha DYHKLNOHANBHOCTb, MOXKET BbiTh BbIMOMHEHA C MCMONb30BaHWEM BbIYUCIEHHOMO OUHAMU-
YyecKoro oTknuka. YUtobbl NpoBepuTb HanuyMe NMomex, HeobxoaMMO paccyMTaTbh MaKCUManbHbIe CMeLLeHUs
AN KOMMOHEHTa N0 COCTOSHUK HA MOMEHT MOHTaxa. [1ns NpoBepku AOCTATOYHOCTM NpoYHOCTH obopynoBa-
HKUS K pabounm Harpy3kam obopynoBaHusa cnefnyeT A06aBUTL CEMCMUYECKYHD HArpyaky.

11.2 MeToabl ceACMUYECKOro aHanusa

11.2.1 O6wme nonoxeHuns

O6opynoeaHue W Nobble BCNOMOraTenkbHble OMOpHbIE KOHCTPYKLUU HEOBXOOUMO MOLENUPOBaTL TaKUM
obpa3som, 4Tobbl MX pacnpeneneHne Macchl U XapakTEPUCTUKM KECTKOCTKU BbINK nNpefcTaBneHbl KOPPEeKTHO.
Takylo MOAEenbs MOXHO WCMOMNb30BaTh ANA MPOBEAEHUA aHanu3a MeTOAOM HOpManbHBIX (XapakTepucTude-
CKMX) BOMH C LUEnblo YCTaHOBMNEHUA XXeCTKOCTN unu rnbkocT obopynoBanus. K xkectkomy obopygosaHuio (4To
OonpeaensoT NOCPEACTBOM MCMbITaHWSA WKW aHanusa) NPUMEHStOT CTaTUYeCcKUMin aHanmn3. B oTHoweHuW rnb-
koro obopynoBaHMsA NPOBOAAT aHanM3 MeTOAOM CTaTUYecKoro KoadpuumeHTa nnm gUHaMM4eckuin aHanms.

11.2.2 CTaTUYeCKUA aHanNu3

O6opynoBaHWe cUMTAaKT XECTKMM, ECMNWU ero HauMeHbLIaA pe30HaHCHasa YacToTa NpeBbilaeT Npeaens-
Hyt yacTtoTy RRS 1 ee MOXHO NoaBeprHyTb cTatudeckoMy aHanudy. CeicMUYEecKUe Harpysku Ha Kaxabli
KOMMOHEHT 0B0pynoBaHWsA BbIYUCHAIOT YMHOXEHUEM pacnpeneneHHon Macchl Ha COOTBETCTBYIOLLEE MAaKCU-
manbHoe yckopeHue nona (YHIM).

11.2.3 AHanu3 MeTogOM cTaTu4veckoro koadpdpurumeHTa

[aHHbIA ankTepHaTUMBHLIA MeTon, aHanm3a rubkoro obopynoBaHWs MO3BONAET UCMONb30BaTh bonee
NPOCTY METOAWKY 3a cueT yBenuueHus koHcepeaTuama. OnpeneneHnsi cOBCTBEHHBIX YacToT He TpebyeT-
cA. YckopeHue oTkNurKa obopynoBaHWs NPUHUMAOT paBHbBIM MakCUMansHOMY YCKOPEHUWIO B YCUNEHHOoW obna-
ctm RRS (nukoBoMy yCcKOpeHWo cnekTpa) npu B3ATOM C 3anacoM (KOHCEepPBaTMBHOM) NPUEMIIEMOM 3HAYEHUM
gemncuposaHus. Ctatndeckui koadpcuumneHT 1,5 ycTaHOBNEH Ha OCHOBE OMbITa C Uenbio yyYeta apdhekToB
MHOFO4acTOTHOrO BO30Y)KOEHMSA U MHOFOMOLOBOIO OTKMMKA AMS NMHENHbBIX CTPYKTYP, UMELWMX drsndeckoe
CXOACTBO C Hankamu 1 KONMOHHAMW, KOTOpble MOTryT ObIThb NpeacTaBneHbl NpocTol Mogensto. MNpu JomkKHOM
0BOCHOBaHMM OONYCKAEeTCs UCMonNb30BaTk bonee HU3KUI cTaTudeckuin koadduuueHT. MNpu aHanM3e MeToaoM
cTatuyeckoro KoadduumMeHTa CelcMUYEecKUe Harpy3ku Ha KaxObld KOMMOHEeHT oBopydoBaHMA BbIYUCMSIOT
YMHOXEHWEeM 3Ha4eHUA Macchl Ha MakcumanbHoe cnekTpanbHoe yckopenve RRS v Ha ctatnyeckuin koaddu-
uneHT. [Mony4YeHHyK Harpysky pacnpenensioT Ha KOMMNOHEHT MPONopLMOHANbLHO pacnpeieneHnio ero Macchl.
3atem MeTo4oM KBaZpaTHOro KOpHA U3 cyMMel kBagpatoB (KKCK) moxHo onpefenuTb HanpsikeHue B noboi
Touke obopynoBaHusl nyTeM 00beanHEHUS] HANPSKEHUA B 3TOM TOYKE, BOZHMKAIOLLWX BCNEACTBNE BbI3BAHHbLIX
3eMNeTpPACEHUEM HArpy3oK B KaX40M HanpaeneHuu.

Ecnn nagectHa cobcTBeHHas yactoTa obopynoBaHWs, M OHa HAXOAWUTCH BhlLIE YACcTOThl MUKOBOTO CeK-
TpanbHOro YCKOPEHWs, TO MOXHO BMECTO MUKOBOrO CNEKTPanNbHOro YCKOPEHUA UCMNOMb30BaTh CNekTpanbHoe
yCKOpeHWe Ha AaHHOoW yacToTe. Ecnu ke uasectHas cobcTBeHHas YyacToTa obopyaoBaHUs pacnonoXeHa Huxe
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4YacTOThbl NMUKOBOIO CMEKTparbHOro YCKOPEHWsl, TO CNefyeT MCNOoNb30BaTh NMUKOBOE CMEKTparbHOE YyCKOpeHue,
3a UCKMIOYEHUEM crnydaeB, KOrga 04eBUOHO OTCYTCTBME 3HAYMMOro OTKIMKA B BbiCLLMX Mogax. B nmwobom cny-
yae B OTHOLLUEHWW CNEeKTParnbHOro YCKOPEeHUs Npu MHOrOMacTOTHOM BO3DYXXAEHWM U MHOTOMOZOBOM OTKITMKE
HeobxoOoUMO NPUMEHSATL cTaTuyeckuin KoadduumeHT 1,5 (cm. 9.6.2.2.2).

11.2.4 IuHaMU4ecKUM aHanus

11.2.4.1 O6wue nonoxeHus

B oTHoweHun rubkoro 06opyaoBaHUS MOLAENb MOXKHO NOABEPrHYTh aHanuay CnekTpa OTKMWKa UK aHa-
N3y BPEMEHHbIX 3aBUCUMOCTEN (AMHAMKKKU 3aMeHeHui). CnegyeT obpaTuTe BHUMaHWE, YTO eCnu JuHamMmuye-
cKasi MoOenb NOoKa3kblBaeT, YTo 0DopynoBaHWeE ABMSAETCA XMECTKMM, TO BMECTO aHanu3a CrnekTpa OTKMMKa UMnu
aHanusa AMHaMWKWU U3MEHEHUA MOXHO NPUMEHUTL CTaTudecknin aHanus (11.2.2).

11.2.4.2 AHanua cnekTpa OTKNuKa

AHanu3s cnektpa otknuka (RSA) nossonsieT onpeaensTe MHTEPECYOLWMA OTKNKK, Byab TO OTKNOHeHue,
HanpsiKeHue UM YCKopeHne, NyTemMm KOMOMHUPOBAaHWUSI OTKIMKOB KaX4oro Buaa (MoganbHbIX OTKIMKOB) C y4e-
TOM BCex 3Ha4yMMbix Mog. [ns obecneveHnss agekBaTHOro NpeacTaBfeHns 0 AMHaMUMYeCcKon peakunn obopy-
OOBaHVS U CBA3AHHOWN C HEW peaKkuuMel onop cneayeTt BKMHOYUTL 3Ha4YUMble Moakl (MoganbHble macchl). MNpu-
eMMnemMbIM KPpUTEPUEM 3HAYMMOCTM ABMSETCA TOT (PakT, YTO BKMHOYEHUE OONCNHUTENBHBIX MO4 HE NPUBOAUT
K yBenu4yeHuro oTknuka bonee yem Ha 10 %. OTkNuK onpegensoT NyTeM KOMOUHUPOBAHUS MHONBUAYANbHbIX
MOAanbHbIX OTKMMKOB N BKITIOHEHUA OTKITMKA OCTATOYHOWM XECTKOCTW. TakkKe OTKMMK MOXHO ONpefenunTb ny-
TeM obbeanMHeHUs OTKNUKOB Kaxkaoro Buaa metogom KKCK unu gpyrum nogxogsawmm metogom. Mpu 6nmsko
pacnonoxeHHbix Yactotax meton KKCK HenpumeHmumM. Brivako pacnoroXeHHbIMU SBMSIOTCA YacToTbl, OTMW-
vawwwmecsa Ha 10 % wnu meHee oT criegyollel bonee HWM3KON YacToThl. [oNOMHUTENbHBIE MHCTPYKLUKU MO
pelleHno NpobreM HeJocTawLen Macckl U KOMOMHUPOBAHUA MOOANbHbLIX OTKMMKOB MOXHO HaWTu B Pyko-
BoacTtee 1.92 [2] Komuccum no agepHomy perynupoeaduo CLIA (U.S NRC) n B nokymenTte ASCE 4 [1] cooT-
BETCTBEHHO.

Mpn aHanuse ¢ UCnonb3oBaHWeM oTaenbHbIX 3D-cocTaBMALWMNX 3EMNETPACEHUST OTKNNKKN (YyCKOpeHue,
CMeLleHue, Harpyska, MOMEHT) Ha BO3OyOeHus no ABYM FOpPM3OHTaNsM M OLHOW BepTUKanu Heobxogumo
0b6beauMHATL Ha nocregHeM aTane, ucnone3ys meton KKCK. MNpu obocHoBaHMWM MOryT BbiTh MCMOMb30BaHbI
apyrue metofkl, Takme kak metoq «100-40-40».

11.2.4.3 AHanu3 BpeMeHHOW 3aBUCMMOCTH

Mpn aHanu3e BPEMEHHON 3aBUCUMOCTM WMHTEPECYLW A OTKNUK 0bpabaTbiBaloT Ha KOMMbIOTEPE, UC-
nonb3ys NporpaMMy WHTErpUpoBaHKWs MO BPEeMEeHW ypaBHeHWs1 KornebaHui. B OTHOLWEHWW NUHEMHLIX KOH-
CTPYKUWIA MOXHO WCMOMb30BaTh MoAanbHbLIA aHanu3. B OTHOLWEHUN HEeNMMHEMHbLIX KOHCTPYKUWA UCMOMNb3yT
MeToA NPsIMOro MHTENPUPOBAHUS.

Ecnuv npu aHanu3e BpeMeHHOM 3aBUCMMOCTM BBOOAT OAHOBPEMEHHO TpeXMepHbIe CTAaTUCTUYECKN He-
3aBUCUMbLIE (CO CBOEN AUHAMMKON U3MEHEHWIA) cCeNcMUYecke konebaHus, To Npu Kaxaom npupaLleHun Bpe-
MEHM OTKIMKN MOXHO KOMBMHMPpOBaTh anrebpanyeckum cnocobom. [locTaTouHy0 CTaTUCTUYECKYH He3aBUCK-
MOCTb MOXHO NOATBEpAUTL TeM (hakToM, YTO TakMe UCKYCCTBEHHO CO3[aHHbIe CeicMMYecKe konebaHus, kak
hYHKLMM BpeMEHU, UMEKOT 3Ha4YeHUs1 KorepeHTHocTu MmeHee 0,5 (3HavyeHus, BelYMcneHHoro npu obpaboTtke no
MeHbLUen Mepe 12 BeIBOpPOK AaHHbIX). B KauecTBe ankTepHaTUBLI B OTHOLLUEHUN BCEX 3aJEPXKEK N0 BPEMEHU
OOMYyCKaeTCa UCNONb30BaTh KO3 MUUWEHT KoppensuMu ¢ abcontoTHeIM 3HadeHeM meHee 0,3 (bonee nog-
poBHLIE NOSICHEHWUS MPUBELEHBI B NpUNoxeHuu F).

[na To4yHOro onpegeneHus NPUNOXKeHHbIX OMHAaMUYECKUX Harpy3ok, a TakKe rapaHTumM cTabuibHOCTM
N CXOOWMMOCTW pelleHuss BpeMeHHoW uHTepBan (AT) peweHus gofmkeH ObiTb gocTaTodHo manbiM. Mpuem-
NeMbIM KpUTEpUEeM AOCTaTOYHOCTU ABNAeTca hakT Toro, YTo npuMeHeHne vHTepeana 1/2AT He NpyMBOAMWT K
n3MeHeHu oTknuka bonee yem Ha 10 %. Kak npaBuno, BpemMeHHble MHTepBane! BeIBUpatT B Npegenax ot
1/5 no 1/15 nHTepecytowero neproaa, Npu 3TOM MHTEPECY LA NEPUOL HE JOIMKeH BbiTb MeHbLLe 0BpaTHON
BEMWYMHbLI NpeaenbHo 4acToThl. JononHUTENBHY K MHOPMALMKD OTHOCUTENBHO MAaKCUManbHbIX BPEMEHHbIX
WHTEPBAasIOB A5 4acTo MCMOMb3yeMbIX MHTErpaLMOHHBIX MeTO40B MOXHO HanTu B ASCE 4 [1].

11.3 HenuHelnHbIn oTKNUK oGopyaoBaHus

HenuHelHOCTL OTKNKMKa MOXET BObITh 00ycnoBneHa He Tonkko AeMnduposaHueM. [NogobHble apdekTsl
MOTFYT UMETEL FTEOMETPUYECKYI0 NPUPOAY, HAaNPUMep BCMeLCTBME 3aKpbITUSA NMPOeMOB, PYHKLMOHMPOBAHUS CO-
eQVHEeHUIA U POXaHWSA KOMIMOHEHTOR, UMW MMETL MaTepUanbHbIi XapakTep, HarnpuMep ABNATLCS CNeACTBUEM
NlokanuM3oBaHHOW gedopmMaunmn. 3TM 3hdhekTbl MOTYT NMPUBECTU K U3MEHEHUID XapaKTepPUCTUK KECTKOCTH C
yBenuyeHneMm Harpyski. [MocKonbKy YyacToTa Takke ABMSeTCA (PYHKLUUEN KECTKOCTU, NPKU YBENUYEHUN Harpys-
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KW 4acToTkl Taloke MOryT M3MeHATbcA. Ecnn cuctema OeMOHCTpUpYeT 3HaYUTenbHYH HENMUHEWHOCTb, 3TOT
daKT cnegyeT pacno3HaTbh W y4MTbiBaTb B NoboM nocnenyoueM aHanuae, YTobbl TOYHO MPOrHO3MpoBaTh
OTKMWUK cucTeMbl. B cnyyae HEBO3MOXHOCTM KOPPEKTHOIO MOAenuMpoBaHus HEMUMHEeNHOCTKU crieayeT paccMo-
TpeTb ansTepHaTUBHLIN MeTo4 NpoBedeHUs KBanudukaunm n3 yucna MeToaoB, onncaHHbIX B pasgenax 9, 12
W NpUNoXeHun A.

HenuHenHOCTb Takke MOXET BO3HMKaTb B pe3yrbTare NokanbHbix KonebaHuii KOHCTpyKumMia obopynoBa-
HWs. B ka4yecTBe NnpMMepa MOXHO NPMBECTW BbICOKOYACTOTHYO BUOpaLIMIO HEHAAEKHO 3aKpeneHHbIX ABepei
anekTpuyeckoro wkada. MNpy Hanu4YUKM Takux YCNoBWIA, a TakkKe ecrv NpU3HaHo, 4To Ha paboTocnocoBHOCTL
YCTAHOBMEHHLIX YCTPOWCTB BMUSIET AaHHbIW TUM HENWHEWHOro noeeaeHusa obopyaoBaHus, npoleaypa aHanu-
33 JOMKHA yYUTLIBATL 3TO NoBeAeHWe U ObITb Haanexalum o6pa3omM cornacoeaHa.

11.4 MNpoyune gUHaMU4YeCKUEe Harpy3Ku

MeToguka aHanusa, onnucaHHas B 11.2 B OTHOLLUEHUN CENCMUYECKON Harpya3ku, B paBHOF! cTeneHn npu-
MeHuMa K OpyriM OUHaMW4YeCKMM Harpys3kam, Takum Kak rmapoguHamMuyeckue Harpy3km wunu yoapbl Bcrnen-
CTBME npepbiBaHUA LENNA. ,D,OI'IOJ'IHVITEJ'IbeIe UHCTPYKUMU MO rnapodrHamMUyYeckumM Harpy3kam npuBeneHbl
B 8.6.3.

11.5 Pe3ynbTaTbl CEICMUYECKOro aHanusa

C ucnonb3oBaHWEM BbILLEYNOMSHYTbIX METOAOB MPOBOAAT OLEHKY HanpsXeHUWn 1 CMEeLLeHNn AN Kax-
[0ro ycnoeus HarpyxeHus. [ins npoBepkn nobbix B3aMMoaelcTBMiA HeoBXxoaMMo paccymMTaTh MakcMManbHbie
CMeLLeHNs Ans KOMMOHeHTa B YCTAHOBMEHHOM cocTosiHUKM. YToBkl npoBepuTe obopyaoBaHue Ha npegmeT
OOCTaTOMHOM NPOYHOCTK, K paboymm Harpyakam obopynoBaHus cnefyet [ob6aBUTL CECMUYECKYHO Harpysky.

MapameTpbl paccYUTaHHLIX OTKMMKOB CPAaBHMBAKT C AOMYCTUMbIMUW 3HAYEHUSMWU A5 AeMOHCTPaLum co-
OTBETCTBUA NPOEKTHbIM TpeboBaHusaM. TWaTenbHO 3a40KYMEHTUPOBAHHbLIE NpoLeaypa v pe3ynsTaTtbl CpaBHe-
HWS OOMKHbI NPOAEMOHCTPMPOBaTh NPUEMMEMOCTL MeXaHU4Yecknx paboumnx Harpy3ok obopyaoBaHus, oLeHKa
BO30ENCTBMA KOTOPbIX NPOBeAeHa HAa OCHOBE HanpshKeHWA U CMELLEHUIA, BO3HWUKAKLWMX B pe3ynsrarte Cenc-
MUYECKOro CODLITUS.

AHanua npoBoAAT, UCNONb3Ys OOWH U3 paHee OMNMCaHHbIX METOOO0B, C 3af4aHHbIM ymcnom M3/S1 (koTo-
poe 060CHOBLIBAKT A5 KAXO0ro MECTONOMNOXKEHUA 0bbeKTa Unu NpMHUMMaT paBHbIM naTu M3/S1). Kaxngoe
M3/S1 gomkHO MMeTb NoTeHUKMAan HaBegeHWs YCTanocTW, CXOA4HbIA C TeM, YTO MMEeeT CMeLLLEHME ONOPHOWN Nnu-
Tbl 0bopynoBaHuA, Bbi3BaHHOE 3emreTpsaceHnem. [ina obopynoBaHWs, pasMeLLeHHoro Ha Kakom-nnbo ataxe
30aHUA, NPUBNM3NTENbHBIA pacyeT OOMKEH NOKas3aTh, YTO KaKAblA BO30YKAaoLWMA MMNYNbC B (hopMe BOMHbI
BbI3bIBAET OTKMMK, BKIHOYAKOLWMIA 3KBUBANEHT He MeHee 10 LMKNOB MakCMManbHOMO MUKOBOMO HaMNpPSKEHUS.
[na Bo3byxOeHWSA HA YPOBHE MOBEPXHOCTU 3EMIU KOMUYECTBO 3KBUBAMEHTHLIX LMKMOB MMKOBOIO Hanpsxe-
HUSA MOXeT BbiTb OpyrMM (cM. npunoxeHue E). Ymcno M3/S1 v noTeHuman HaBedeHUs ycTanocTU Ha OOHO
M3/S1 BaxHbl TONbko ANA 0BOPYLOBaHWSA, HE UMEHLLEr0 YCTOMYMBOCTA K MarnouUMKIIOBOW ycTanocTu. AHa-
Nn3 OOMKEH YCTAaHOBUTb, 4YTO Npu Bo3gencTBumM 13/S1 B coveTaHun ¢ opyruMn NpUMEHAeMbIMW Harpyskamm
COXpaHfAeTCcsl CTPYKTYpHas LenocTtHocTh 0bopyaoBaHmsa. AHanu3 QomkeH nokasaTb, 4To cobbitusa 13/S1, 3a
KoTopbiMuK cnegyeT MP3/S2, He npuBOAAT K 0TKaly obopyooBaHWS BLIMOMHATL Ha3HaYyeHHble yHKUKMKM Bes-
ONacHOCTW. B OTHOLLEHUKM CNOXHOMO 3MeKTpUYeckoro 0bopyqoBaHUA 3TO MOXET 0Kal3aTbCsl 0COBEHHO TPYOHOM
3afadein, ¥ B 3TOM Criyyae creyeT pacCMOTPETh anbTepHaTUBHbIE MeTOAbI KBanudukalumm U3 Yyncna Tex, uto
onwvcaHbl B pasgenax 9, 12 n npunoxeHun A.

11.6 JokymeHTUpOBaHWe aHanu3a

Mpouenypy Keanudpukauuy MeTo4oM aHanv3a HeoBXooumo 3a40KYMEeHTUPOBaTb C BKIOYEHUEM Tpe-
GoBaHWi K MPUMEHEHUI0 UMK cneundukaumsm obopyaoBaHus, pesynsTaTos NpoBedeHHon Keanudukaumu, a
Takke 060CHOBAHWI TOTO, YTO UCTMONb30BaHHbLIE METOAbI MPaBOMOYHbLI MOATBEPXAATbL CNOCOBHOCTL 06Gopyao-
BaHWA BbINOMHATEL CBOM hyHKUMM BesonacHocTu (cM. pasgen 13).

12 OobeauHeHUe aHanu3a u UCNbITaHUA

12.1 O6LWmne nonoxeHns

,D,J'IFI HEKOTOPbLIX TUMOB OGODWJ,OBEHMH NMPakTU4eCKn HeBO3IMOXHO NpoBECTU KBal'IMCbVIKaLlMFD, MCNOoIb3yA
TOMNbKO aHanu3 UnM TONMbKO UCMbITAHUA. 3TO MOXET OblTb CBA3AHO C FBSBDMTEMM OGOpy,EI,OBaHMFI, ero Cnox-
HOCTBLIO UIN BONbLLINMM KONMMYeCTBOM CXOAHbIX KOHCle'ypaLJ,MFI. CencMunyeckmne UcnbiTaHms NMpu BCeX YPOBHAX
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YCKOPeHuAa OnA Takoro KpynHoro OGOpy,D,DBaHI/IFi. KakK gpuraTtenu, reHepartopbl, MHOTOCEKLUMOHHbIE KapKacChl U
nyrnbTbl, MOTYT OKa3aTbCHA HEBbINONMHUMbIMKU BCNenCcTBUE OrpaHNYeHHbIX BO3MOXHOCTEN OGOpy,EI,OBaHVIH anA
BVI6paLlMOHHbIX UCTbITaHUN. ,D,aHHbIl:‘I pa3gen noceAWeH KBa]'IMCbVIKaL]VIVI TAKOro KpyrnHoro nunuv CrnoxHoro o0bo-
pyooBaHuA. Ha 6J'IOK-CX8ME, I'Ipe,El,CTaBJ'IeHHOI;I Ha pUCYHKe G.4, nokasaH npouecc, KOTOpoOMYy HalmexXuT cle-
AoBaTb ANA noaTeBepXaeHnaA KBaJ'[MCbMKaL]MM CﬁOpOK Cc yCTpOﬁCTBaMM no KpUTepuro CENCMOCTOMNKOCTU nytem
aHanusaa v ucnbiTaHui.

12.2 MoganbHble UCNbITaHUA

12.2.1 O6WwKMe nonoxeHUn

MogarnbHble UCMBITAHUA M aHanM3 MOTyT MOMOYb MPW KBanuUKauum BOMbLUMX WU CMOXHBIX CUCTEM,
KOTOpble He MOryT ObITb KBanNnUMMUUUPOBaHLI MeTodamu, NpuBefeHHbIMU B pasgene 9. MogansHoe ncneita-
HWe uenecoobpasHo Ana onpeaeneHns pe3oHaHCHbIX YacToT W chopM KonebaHuin, a 4acTo U AN CHUMXEHUSA
rpaHuy, gemndupoBaHuna konebaHuin. ABnAAch YacTbio Npolecca BepudrkaLnm Mogen CrnoxHON KOHCTPYK-
uuu unu obopynoBaHus, MoganbHOE UCMbITaHWe MOXET ObiTb NPOBEAEHO ANA KOPPensuMM 4acToT U hopM
KonebaHwin, onpefeneHHbIX NyTeM aHanuaa W MonyyYeHHbIX Npu U3MepeHUM OTKMMUKA CMOXHOW cUcTeMbl. B
HacTofllee BpeMsa MUCNOMNb3YKT ABa NMPUHUMMMANBHO pasHbIX MeToda MOoAankbHbIX UCMbITaHWA. VX 0BbIYHO
Ha3biBalOT METOOAOM COBCTBEHHbIX KOrnebaHWin U MeToAOM nepefaToyvHOn yHKLUMKU. MeTon coBCTBEHHBIX KO-
nebaHnin 3aknyaeTca B YCTaHOBKE reHepaTtopoB BUOpauWu Ha UCMbITYEMOW KOHCTPYKUMKM U BO3BYXOEHWUM
3TOW KOHCTPYKUWK B pexMMe OOHOW MOkl 3a 0AMH pa3. MeTog nepefaTtodyHon YHKLMW 3aKNYaeTcs B OQHO-
BPEMEHHOM B0O3DyxaeHUM BCeX MO B ONpeaeneHHOM Auana3oHe 4acToT, BblYMCNEHUN NepenaTovyHor OyHK-
LMK MexXay TouKaMu BO30YKOEeHUA 1 OTKIKOM U UCMOMb30BaHMM KOMMBIOTEPHLIX METOAO0B ANSA ONpeaeneHns
pPE30HAaHCHbLIX YacToT, AemMndupoBaHna U hopM KonebaHuin B JaHHOM OManasoHe.

12.2.2 MeTog cobCcTBEeHHbIX KonedaHuu

Moaonexatllee ncnbiTaHU 06opyaoBaHNEe MOHTUPYHOT, MOAENWPYS pearbHbie YCIOBMA MOHTaXa, U Kpe-
NAT K KOHCTPYKUUKW NMOPTaTUBHbIE reHepaTopbl Bubpauun B 3apaHee onpeaeneHHbIX To4kax, 4Tobbl Hanbo-
nee aphekTMBHO Bo3OyauTb MOAbl KonebaHnii Ana AansHelwero ux adanusa. KoHCTpyKunsa fomxHa ObiTb
OCHalleHa akcernepomeTpaMu, AaTyMKamu nepemelleHUid Unm OpyruMin yCTPOWCTBaMKW AN OTCMEeXWBaHWA
OBWXeHW, 0bnagarwmMmMm JOCTaTOUYHbBIM OMana3oHoM U3MepsaeMbliX 4acToT, C Lenbio onpegeneHns oTKvMKa
KOHCTPYKLUMU. Ha NoaroToBNeHHYH KOHCTPYKLIMIO OKa3biBAKOT BO3AEMNCTBME MeANEeHHO pacnpocTpaHawLLencs
CMHycovaanbHol Bubpaunen B TpebyemMoM guanasoHe 4acToT.

12.2.3 MeTop nepegaTto4yHoOn PpyHKUUN

MeToz nepenaTtoqHON hyHKLMM OCHOBaH Ha MCMOMb30BaHUKM TEXHONOMMIA 06paboTki LMdPOBbIX CUrHa-
noe v anroputMa BMN® ana onpeneneHma yHKUUKM, NepeXoqHON MeXay BXOAHbIM BO30YXOAKOLWMUM CUTHANnom
M OTKMWMKOM B PasHbIX TOWKAX KOHCTPYKUMW. [NepenatouHblie yHKUUKM NOMy4yarT nyTeM Bo30yKOeHUs KOH-
CTPYKUWMKM UMNYMLCOM BUOpaLMWM CUHYCOMAAMBLHOMO UMK CMNy4YaiHOro Xxapakrepa, UCNonb3ysa And 3Toro Takue
*e reHepatopbl BUOpaumm, kKak B Metogde cobcTBeHHbIX konebanuid. CnegyeT ¢ 6onblWMM BHUMAHWEM OTHO-
cuTbcs K BoiBopy MmecTa Bo3byxaeHus obopygoBaHus. MNepegaTodHylo hyHKLMIO NONy4aloT NyTeM U3MepPeHNs
BO3OEWCTBMA Ha BXOAE M COOTBETCTBYIOLLEro OTKMAMKA C MocneaywwmM geneHvem ®Pypbe-obpasa oTknuka
Ha ®ypbe-06pa3 BxogHoro Bo3gencTeusa. MoganbHele NnapamMeTpbl ONpenensatoT MyTeM KOMMbITEpHOW 0b-
paboTkuM nepenatovHol yHKUMW B KaXO0W TOYke J0 TeX nop, noka He BydeT nomnydYeHo AOCTATOYHO AaHHbIX
ONA TOMHOro onucaHusa opm konebaHui U ApyrMx MofdalbHbiX NapaMmeTpoB. Heobxogumo cneguts, 4TI
KONMMYEeCTBO NOMYYEHHbIX CPEAHWX 3HAaYEHUI COOTBETCTBOBAIO XenaemMon TOMHOCTU NnepefaTtoqHon hyHKUUK.

12.2.4 MeToabl aHan13a AaHHbIX, NOMY4YEeHHbLIX NPU UCNbITAHUAX

CyLecTByIOT pasnnyHble BapuaHTbl aHanuaa gaHHbiX, NOMyYeHHbIX Npu UchnbliTaHuax. MamepeHHble 3Ha-
YeHUsa NapaMmeTpoB AMHAMUYECKOTO OTKIMKA, TaKMe Kak pe3oHaHCHbIe YacToThl, hopMbl KonebaHnia 1 amnnu-
Tyda, MOryT ObITb UCNONb30BaHbI ANs BepudUKaLMM pacyeTHbIX 3Ha4YeHU NapaMeTpoB NpeanoXeHHbIX Ans
aHanuaa mogernen obopynoBaHus. Kak BapuaHT, uamepeHHblie opMbl KonebaHnin MoryT BbITe UCMOMb30BaHbI
HEMNOCPEACTBEHHO NMPW aHanu3e CnekTpa OTKNMKa UMM BPEMEHHOW 3aBUCMMOCTU. B YacTHOCTU, Mamepsiemoe
OTKIOHEHWE MEXAY TOYKaMW cpaBHUBaeMblix hopM KonebaHWii MOXKHO YBENUYNTE B COOTBETCTBMMW C OTKITOHE-
HWEeM MOfbl B 33[4aHHOM CMeKTpe OTKNMKa. M HakoHeL, MaTeMaTudeckne MeToabl NO3BONSAT paspabaTtbiBaTh
MOZenu HenocpeACcTBEHHO MO pelynsTaTaMm napameTpuyeckux uaMmepeHuin. MaTpuuy Macchl U MEXaHUYECKON
KECTKOCTU MOXHO MONy4YnThb U3 AaHHBIX C MOMOLLBK paga dopMyn, BKMKYAKLWMX MaTpuuy dopm KonebaHui
M BEKTOPbI MOAANbLHOW MACChl, XECTKOCTU U XapaKTepPUCTUYECKUX YacToT. Takme maTpuubl Maccel U MexXaHu-
4eCKOWN XEeCTKOCTU OnpefensiioT MaTeMaTUYeCcKylo MoJenb KOHCTPYKLMW, KOTOpasi BOCNPOU3BOAMUT U3MepeH-
Hble XapakTepUcTUYecKne AaHHbIe OTKNMKA.
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Ecnu koHCTpYyKUMSA OEMOHCTPUPYET 3HAYUTENbHY CTENeHb HEMWMHENHOCTU B CBOEM OTKIMKE KaK dOyHK-
LW YPOBHSA BO3BYXOEHWSA, TO NPW UCMbITAHMAX C UCMOMNb30BaHUEM HU3KOYPOBHEBOIO BO3ByxaeHUa Heobxo-
OUMO cobnioaaTh OCTOPOXHOCTL B OTHOLLEHWW NapaMeTpUYeckKnX N3MepeHun.

12.2.5 Kpanudukauus

MeTogbl, KOMBUHUPYOLLME aHann3 U UCnbITaHWe, NO3BONAKT NPOBECTU aJeKBaTHYH oUeHKy obopyno-
BaHuA. Takve meTodbl MOryT OblTb WUCMOMb30BaHbl ANA YCTaHOBMNEHUs TpeboBaHWM K OTKMMKY Ha BXOQHOE
BO3DYXOeHWe B MecTax pacnonoXeHus cybOkoMmnoHeHToB. KBanudukaunsa cyOKoMnoHeHTa nogpasymeBaeT
nonHomacLTabHble UCTMbITaHWA 4aHHOTO KOMMOHEHTa Ha YPOBHE, PAaBHOM WM MpeBblWaLLEM YCTaHOBMEH-
Hbl OTKINWMK B JaHHOM MecTe.

12.3 AKcTpanonAuMsa AnsA aHanoruyHoro o6opygoBaHus

12.3.1 O6wme nonoxeHUn

Keanudukauus crnoxHoro o6opyaoBaHMst TONbKO NyTeM aHanunaa 6e3 cooTBeTCTBYOLWEro 060CHOBaHMWS
HE pekoMeHOYeTCs M3-3a BO3HUKHOBEHMWS Cepbe3HblX TpyaHOCTEeW npu paspaboTke To4HOW Mogdenu obopyano-
BaHMA WM NMOMyYEeHUWU NMoKazaTernein, onucbiBaloLLMX uUanyeckme napameTpel mogenu (cMm. pasgen 9). OgHako
cylllecTByeT MHOro obpa3suos 0bopyaoBaHMS TOTO Xe TUMa, YTo U Npolewue kanudukauuo obpasLbl, oT-
NUYAKLWUXCA OT HUX TOMLKO pazMepamu Unv Hanuyuem B cOOpKe UMW KOHCTPYKLMW KOHKPETHBLIX KBaNudgu-
LWpOBaHHbIX YCTPONCTB. B Taknx cny4asx noaeBepratb UCMbITAHUAM Kax bl BapuaHT 6a30BoOM BepcuM C KBa-
NUULNPOBaHHLIMK YCTPONCTBAMW HE NPEACTaBNsAeTCA NPakTUYHbIM Uny HeobxogumebiM. B Takmx cutyaumax
NPUMEHSAIOT KBannuKauno no CXOACTBY C UCMOMb30BaHWEM OMbITHbIX AaHHbIX W/WNWM aHanuaa. 3kcTpanons-
Lu1sa Ang aHanorvyHoro obopyaoBaHMA HA OCHOBE OMbITa ONKMCcaHa B NPUMNOXEHUN A.

12.3.2 MeToa McNbITaHUNA

VcnbiTaHMs no NonHOW nporpamme, Kak onucaHo B 9.6, n npegpapuTenkHble MccregoBaTernbckne uc-
NbITAaHWA (MOMCK PE30HAHCHLIX YacToT), onucaHHble B 9.1.6, NpoBOAAT Ha TUNMYHON eguHULE 06opyA0OBaHKA.
Heobxogoumo nony4yuTb U 3ahMKCUMPOBaTh OaHHbIE O MOOAMNbHLIX YacToTax, AeMnUPOBaHUM 1N OTKITMKaX BO
BCEX YacTsix obopynoBaHus.

12.3.3 AHanus

Ecnu nokasaHo, 4YTO B MHTEpPEeCYIOLLEM AMana3oHe YacToT pe30HaHChl OTCYTCTBYIOT, TO obopygoBaHue
MOKHO MOABEPrHYTL aHanu3y Kak XecTkoe obopyaoeaHue (cMm. 11.2). Mpu ocyLlecTBNeHUN NOUCKa pe3oHaH-
ca HeoOxoguma rapaHTUsl TOro, YTO ANs NOATBEPXKAEHUA OTCYTCTBMSA PE30HAHCHBIX YacTOT MCMOMb30BaHbI
ageKksaTHble METOAMKM ucnbiTaHuin. Kpome Toro, cnepyet ybeawTbecs, YTO OTIMHMSA OT NepBOHaYanbHO WUC-
neiTaHHoOro o6opygoBaHMA He NpuBenu kK 06pa3oBaHWio paHee He CYLLEeCTBOBABLUMX PE30HAHCOB. TO MOXHO
OCYLLEeCTBUTb, MPOBEAA YNPOLEHHbIE UCMBITAHWUSA UM aHanuns.

Ecnun obopynoBaHWe He SIBMAETCS MeCTKUM, TO NOCneacTBUS OTMWYMIA cnegyeT npoaHanuauposaTh C
MCnonb30BaHUEM METOLOB, YKazaHHbIX B 11.2, unu apyrumu nogxoaswmumu cnocobamu. Mpu kBanudukaumm
O4YeHb CnoXKHoro obopynoBaHUs HeoBXoAMMO 3HaThb €ro 4OCTATOYHO XOPOLWO, YTOObI BKMOYNTE B NpOrpamMmy
3Ha4YMMble NapaMeTpbl KOHCTPYKUMK, KOTOpble obecneyar BO3MOXKHOCTb pacHeTa OTKIIMKOB BO BCEX WMHTepe-
CYIOLLMX TOYKaXxX.

Pe3ynkTaThl UCMbITAHUIA B COMETAHWKM C NpeABapuTenbHbIM aHannm3oM No3BonsT NPOBECTU KOPPEKLUIO
MOENu aHanornyHoro obopyaoBaHMs C y4eTOM M3MEHEHHLIX NapaMeTpoOB U NepecMoTPeTs aHann3 Moganb-
HbIX YacTOT aHamnoruyHoro obopynoeaHusa. Peaynsratom BygeT sBnATeca BepudUUMPOBaAHHAA aHanuTMye-
CKas MOLenb, KOTOPYIO MOXHO UCNOMNb30BaTh ANA KBanudgukalum aHanormiHoro obopynoBaHus.

12.4 UcnbiTaHusa Ha yaaponpo4YHOCTb

IlabopaTtopHble UCNbITaHWS Ha yOapONpPOYHOCTL BbIMOMHAKT B COOTBETCTBUM C Ppa3NUYHbIMK BOEHHLIMN
Hopmamu (Hanpumep, MIL-S-901D-1989 [8]), U OHKM 3aknOYalOTCA B BO3AEWCTBMM HA KOMMOHEHT MOLLHBIX
MMMNYMbCHLIX HArpy30K yoapHOro Tuna (YCKOpeHWin). 3TU YCKOPEHUS! OOIMKHbI ObiTh OCTAaTOuHO DOnbLUMMUK
(3HAYUTENbHO MpPEBbLIWALUMMKA YPOBHU 3EMMETPACEHUHA) U OOCTAaTOMHO MPOAOIKUTENbHLIMU, WUHadYe bGes
nNpoBegeHusa OOMNONHUTENbHbIX BUOPALNOHHbBIX UCMbITAHWA UCMBITAHUA HA YOAApPONPOYHOCTL HEMb3A CHUATaTb
ageKksaTHbIM MOOENMPOBaHWEM CeMcMUYeckoro cobbiTus. MocKomnbKy OCHOBHOM LEMbio UCNbITAHWUIA ABMSETCS
npoBepka Hagnexallen ceMcMUYeCcKon yCTOMYMBOCTU KOMNOHEHTOB, UCMOMb30BaHWE AaHHbIX O CTOMKOCTU K
yAapHbIM Harpy3kam MOXeT Nullb NPUBNM3NTENbLHO CBUOETENLCTBOBATL O LOMKHOM COOTBETCTBMM UCMLITYE-
Moro obopygoBaHusi. 3To 0OBACHAETCA CNOXHOCTLIO COMOCTaBMNEHUS CNEKTPa YacTOT U NPOOOIBKUTENBHOCTH
yAapHbIX BO3OEWCTBUIA C TEMM e napamMmeTpamMy CeNCMUYeCcKUX BO30eNCTBUN.
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12.5 3kcTpanonAuua onsa MHOFOKOpPNycHbIXx cOopok

Bo mHorux cnyyasix nposedeHue McnbiTaHuid cBopoK M3 HeCcKONbKMX MogobHbLIX KOpPNycoB Heueneco-
obpasHo BCNeacTBMe OrpaHWYeHHbLIX pasMepoB UcnbiTaTensbHoro obopynoBanus. Bea Hagnexauwero o6o-
CHOBaHWA HeMNb3s pPacnpocTpaHMTb KBannMUKaLM OgHOM0 UM HECKONMBKMX COedUHEHHbLIX BMECTe KOpnycoB
Ha Gonbluee YUCo KOPNycoB, COEAUHEHHbLIX B OAHY NWUHMIO. [aHHbIA hakT obycnoBneH crnedyrwummn npu-
YUHAMM:

a) oTdenbHbIe Kopryca cBOopKM MOTYT MMETL PasHylo MaccoBYyH Harpyaky Wnv pacnpeeneHue mMacchbl,
pasHyto XKeCTKOCTb KOHCTPYKLMW UMK TO U ApYroe BMecTe;

b) coeguHeHHble Koprnyca MOryT MMeTk pPasHblili AMHAMWYECKUA OTKNMK, HanpuMep pasHble KpyTurb-
Hble konebaHusA, oTnuMyarlmneca oT KonebaHWi paHee KBaNMMUUUPOBaHHLIX COOPOK C MEHbLUMM YUCIOM
KOpNyCoB;

C) OTKNWK CyOKOMMOHEHTOB, YCTAHOBMEHHbLIX B APYrOM MecTe, MOXEeT U3MEHUTLCS.

Moaxopbl, NnpuBegeHHble B 12.3, MoryT GbiTh MCMOMb30BaHbl ANs 060CHOBaHMS BO3MOXHOCTU 9KCTpa-
nonsunn pesynsLTaToB UCMbITAaHWIA O4HOTO Kopryca M HeGomMbLIOro KonMyecTBa coeaAvHEHHbLIX KOprycoB Ha
KBanMuKaLMOoHHbIe UCTbITAHUSA CBOPKN.

12.6 Mpo4ue ucnbiTaHUA/aHanNnu3

B pgononHeHWe K BapMaHTam WCMNOMNb30BaHWA, M3NOXKEeHHbIM B 12.2—12.5, aHanu3 MoXeT ObiTb npu-
MEHEH:

a) ana obbACHEHMA NPUYMH HENPEaBUOEHHbBIX CUTYaLui BO BpeMS NPOBEAEHUS UCMLITAHNNA;

b) nyywero noHMMaHua gMHaAMUYEeCKoro NnoeefeHMa obopygoBaHWUA C LENbH NpaBunsHoro Beibopa me-
TOOa UCMbITAHWN;

C) Nony4YeHWs pacveTHbIX XapakTepUCTUK OXUOAaeMOoro OTKNWKa nepes nposeeHnemM UCNbITaHNA.

13 lokymeHTauus

13.1 O6LKMe nonoxeHus

OokymeHTaums no kBanudukaumm obopynoBaHUA HA CEMCMOCTOMKOCTbL AOIMKHA BKMOYaTh cneundgu-
Kauuo Ha KBanudukauuo 1 oTYeT 0 KBanudukauum, Kak onMcaHo B pasfene 6 v nogpazgene 13.2 cooTeeT-
CTBEHHO. B JokymeHTauun HeobxoOMMO OTpa3uTk, YTo 060OpyaoBaHUE, Npollellee KBanugUKaLu, BeINOI-
HAeT cBou yHKUMM Be3onacHOCTM Nocrne BO3AeNCTBUS CeNCMUYecKUX KonebaHuii, koTopomy obopynoBaHue
BbINo NoOABEPrHYTO NpW KBanudukaumm.

WHdbopmauua, aenanwasca Ybein-nmbo cobCTBEHHOCTBID, MOXKET DbITh MCKITHOYEHA M3 OTYETa O KBanu-
durKaunn Npy yCcroBUK HANM4YMs CCbINOK HA NEPBOUCTOYHUKK, AOCTYMNHbLIE ANA ayauTa.

13.2 O1yeT 0 KBanuUMKaLMM Ha CENCMOCTONKOCTb

13.2.1 O6wime nonoxeHus

OT4eT 0 KBanuukaumm Ha CENCMOCTONKOCTL AOIMKEH COAEpKaTh CNeayLWwyo MHPHOPMaUMIO:

a) mpoeHTudukaumio obopynoBaHus, nognexawlero keanudpmkauun. [Ons cnoxHoro obopygoBaHus
NOSHTUDULMPYIOT KaXKAbIM KOMMNOHEHT C YKasaHWeM NpeabsaBnseMblX K HemMy yHKUMOHaNbHEIX TpeboBaHui.
MakeT KBaNMUKALWOHHOW OOKYMEHTALMU OOMKEH BKINOYATL UINK COAEPXaTb CChINKW Ha NpOTOKOM MNpoBe-
OEHHbIX UCMbITaHWA, oT4eT 06 aHanu3e UMM OTYET O NMPUMEHEHWU ONbITa, NMUMBO MX KOMBUHALUWIO, ecnv Npu
kBanudmkaLmm ncnonb3osaH bonee Yem oguH MeTod. JoKkymMeHTauus LOMKHA BKNOYaTh CChIMKA Ha Bce rpa-
dhuyeckne maTepuansl, NEPeYeHb MCNONb30BaHHbLIX MaTepPUanos, MHCTPYKLMK MO NpoBedeHuto paboT 1 npo-
4yune OOKYMEHTbl, HeobxoaMMble ANs NONyYeHWs aaeKkBaTHOro NPeAcTaBneHnsl O NPoBEAEeHWMW KBanudukaumn;

b) ypoBHU RRS;

c) NogpoBbHoe onucaHue KBanuM@WUKaLMOHHOMO MWCMLITAaHUA, Mpouedypbl aHanu3a, WCMNoMb30BaHHbIX
LaHHbIX OMbITa W pe3ynsTaToB (BKNOYas OTHOCALLMECS K eny aHOManuu U Ux xapaktep). Ecnv KOMNoHeHT
unu nogcructema obopygoBaHMA NPOXoaUN KBarnMpUKaLMo OTAEeNbHO, UCNOMb30BaHHbIE MPU 3TOM Npoueny-
pbl OOMKHbI ObITh KPATKO OMUCaHBI;

d) conocTaBneHue TpeboBaHWi cneuyndukaym Ha KBanupukaum ¢ pesynstatamu ksanugukaummn v
3aKnYeHne;

e) HeobxoOuMble Nognucu U aathbl.
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B 3aBMCUMMOCTM OT MCNONb3yeEMOro Metofa Kkeanvdukalmm HeobxogMMo NpefocTaBUTh OOMOMHUTENb-
HYH WHOPMaLUMIO, NpUMBEAEHHYO B 13.2.2—13.2.4.

13.2.2 AHanus

Mpwn BBINOMHEHUM aHanu3a uHdopmauno 06 MCNOMNBE3OBaHHLIX METOAE M AAHHbLIX, a8 TAKXKe O pPaccMo-
TPEHHbLIX BUOAX OTKA30B crnedyeT npefocTtaBuTb B dpopmarte, Nerko OOCTYNMHOM CheuvannucTam, OnbITHBIM
B MpOBeAeHUN Takoro aHanusa. Heobxogumo 4eTko onpenenuTb rpaHuyHble YCNOBMS, BKMYas aHKepHble
KpenneHust 1 gpyrme coeauHeHus. B otyeT o kBanudukaumm crnefyeT BKIHOYUTb UMW MPUBECTM CChINKY Ha
BXOAHbl€/BbIXOAHbIE AaHHbIE, HEOBXO4MMbIE AN NOATBEPKAEHMS 3as8BNEeHHbIX IKCNNyaTaLlWOHHbIX XapakTe-
PUCTUK, a TaKkKe Ha NpoBefeHHoe BepudUKaLUOHHOE UCTbITaHWe MaTeMaTUYecKon Mogenu. Takke cnegyet
npuBecTy MHOpPMaLUK O curne(ax) NpOTUBOAENCTBUSA HA CTBIKOBOMHOM(bIX) COEQUHEHUKU(SIX) C ONMOPHOIM KOH-
CTPYKLUEN.

CnegyeTt cocTaBuTb akT, NMOATBEPXKAAKLINA, YTO BCE MCMNOMNb30BaHHLIE KOMMbIOTEPHbLIE NPOrpamMMbi
Oblnu NpoBepeHbl Ha KoMMbloTepHOM 0BopyaoBaHUKM, Ha KOTOPOM BbiNOMHANAack nporpamma. Heobxogumo
yKasaTb BCE KOMMbIOTEPHbIE MpOrpamMMbl, OMLUMW, HOMepa Bepcuii, AaThl U UCMOMb3yeMble CUCTEMBbI.

13.2.3 UcnbiTaHua

Ecnn kBanudukauuo npoBogsaT METOAOM WUCMBITAHMA, OTYET O KBanudukauMm Ha CEMCMOCTOMKOCTb
OOMKEH COAoepXaTh CreayloLyo MHopMaLIMIo:

a) keanuduumpyemoe obopynosaHue:

1) noeHTUbMKauuio kBanupuumpyemoro obopynosaHus (BKOYan yCcTponcTea);
2) YHKLMOHAmbHbIE XapakTepucTUKN KBanuduuupyemoro obopynoesaHms;
3) HacTpoikn KBanupuuMpyeMoro obopyoBaHUs U OrpaHUYeHus, Npu HeOBXOANMOCTHY;

b) wcnbiTaTenkbHbIM CTEHA, BKMAKOYANA:

1) MecTononoxeHue;
2) obopynoBaHve Ona NPOBEAEHWS UCTIBITAHWIA, @ TakKe ero Kanubposky;

C) mMeToq W npouesypbl UCMbITaHMS, BKMYas KOHTPONb (PYHKUMOHANBHOCTU U KPUTEPUEB NPUEMIIEMO-
CTH;

d) ocobeHHOCTU MOHTaxa 0bopygoBaHWS, BKNOYAs BCE PA3bEMbl U COEQUHEHUS;

e) OaHHble MCMbITaHUs (BKIOYasa NoaTBepxaeHWe pabotocnocobHocTr, u3obpaxeHus TRS, BpemeH-
Hble 3aBucumocTi, PSD nnu aHanus Ha ocHoBe BlMN®, HeobxoanMble HezaBUCUMbIE CTAaTUCTUYECKUE NPoBep-
KW, YMCNO npuMeHeHHbIX M3/S1 n MP3/S2, npogomKnTensHOCTb U T. 4.), TUM UCNONb30BAHHOMO MHOrOYacToT-
HOTO MUCMbITAHUSA, a Takke, B AononHeHre K TRS, BpemeHHan 3aBUCUMOCTb YCKOPEHUS BXOAHLIX KonebaHunii.
Kak MMHUMYM ONs OOHOTO UCMbITaHMA B KaXKA0M W3 TPexX HanpaeneHui Bo3bygeHns cneayet NpefocTaBUTh
BPEMEHHYH 3aBUCUMOCTb (OMHAMUKY U3MEHEHWUI) OBUXEHWUS CTeHaa npu Bozgencteun MP3/S2;

f) pesynbTaThl UCMBITAHWA U 3AKMNHOYEHUS, BKIMIOYAA KOHCTATALMKO NoBbIX aHOManuii.

OueHka paboTtocnocobHocTH 06opyaoBaHMs A0MKHA ObiTe OCHOBAaHA Ha NpefBapUTENBHO YCTAaHOBMNEH-
HBIX KpUTEepMSax npuemnemocTu. JTioboin nepecMoTp Uiy KOPPEeKTUPOBKY KpuTepuer nocne cbos ucnbiTaHms
WK UCNbITaHUA ¢ HabMAaBWMMUCA aHOManMAMM HeobX04MMO 3a40KYMEeHTUPoBaTh U obocHoBaTk. Onuca-
HWe aHomManuu, obHapyXeHHOW BO BpeMsi UCMbITaHus, credyeT BHeCTM B oT4eT. Ecnu obopynosaHue He nog-
BeEpranock MoanUKaLuK ¢ Lienbio YCTPaHEeHUS aHOMaruu, To UCNoMb30BaHME 3Toro 0bopyaoBaHUSA OOMKHO
BeITb 06oCcHOBaHO, 1 3T0 0B60CHOBaHWE HEOBXOOMMO BHECTU B OTHET O KBanudukauun obopyaoraHus. Jlioboin
BOCCTAHOBUTENLHLIA peMOHT 06opyaoBaHWs, NPOBEAEHHbIN BO BpEMS UCNbITAHWIA, cneayeT 3adukcupoBaTb
B MPOTOKONEe UCMbITAHWA U NPUBECTU B COOTBETCTBUE ¢ TpeboBaHuaMK no 9.1.5.

YT0 KacaeTcs KOHCTPYKUMIA 1 MOHTa)a BubpocTeHgoB, obecnevmBalLL X BO3AEeNCTBME MO HECKONMBKUM
ocAM, B oT4eT 00 ncnbiTaHWsaX HeobXoOMMO BHECTW pesynbraTthl OLEHKM, MOATBEpKAatowWwmne, YT0 UCNosb30-
BaHHbIN BO BPEMSA UCMLITAHMIA CTEHL COOTBETCTBOBAN TpeboBaHUAM AAHHOIO UCMLITAHWUSA, 8 HAKINOH W Bpalle-
HWe cTeHga BO BpeMA UCNbITaHMs Bbinu HE3HAUYUTENbHbI.

13.2.4 KomBuHauua aHan13a M NCNbITaHUA UMK KBanudguKauus no cXoacTBy

Ecnu nogTeepxaeHne aKcnnyaTalMoHHbBIX XapakTepucTUK NPoBOasAT KOMOUMHMPOBaHHbLIM METO40M aHa-
nn3a 1 UCMbITaHWSA UMK NyTeM JKCTPanonAuMM AaHHbIX UCNBITAHUS aHanorMyHoro obopyaoBaHusi, B OTHET O
CeMCMUYEeCKon KBanugukaumm JOMKHbl BXOOUTb:

a) CCbiMNKa Ha KOHKPETHBLIA MCMNOMb30BaHHLIA KOMBWHUPOBAHHLINA METO aHANW3a U UCTLITAHUS;

b) onucaHue ucnons3oBaHHoro obopyaoBaHUS;
C) AaHHble aHanwuaa,

d) gaHHble UCMbITaHus;

e) obocHOBaHWe pe3ynbTaTos.
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Mpw NpoBedeHUN SKCTPaNONAUMM AaHHbIX UCMbITaHWA aHanorndHoro o6opynoBaHust Heobxo4uMo onu-
caTb pasnuyus Mexgy ero Ucrnonk3yeMbiMu aK3eMnnapamMu. B oTyeT crnegyeT BKMOYMTL 060CHOBAHWE TOrO,
YTO PasnUuMs He yXyawawT CeACMUYEcKyD YCTOWUYMBOCTL HUXEe OOMYCTUMbIX Npenenos (MoxeT notpe6o-
BaTbCA NPOBeAeHWe OOMNOMHUTENbLHOMO aHanua3a UMM UCMbITaHuid), a Takke nobble AONOMHUTENbHbIE NOA-
TBEpXAaKLUe NaHHbIe.
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MpunoxeHune A
(obsAzaTensHoe)

KBanud ukauusa Ha CeMCMOCTOMKOCTL Ha OCHOBAHWUM ONbITa

A.1 O6wmre nonoxeHunA

HacTosilee npunoxeHne coaepXWT pyKOBOASLLME yKasaHWwsl no keanudukauuy obopyooBaHUs HA CElCMOCTOM-
KOCTb MyTEM COMOCTABMEHWUS C OMBITHBIMKU AAHHBIMW, NOMYYEHHLIMU ANs Knacca pedepeHTHoro obopynoeaHua, noasep-
FHYTOrO BO3AEWCTBUIO 3€MMNETPSACEHWIA UMW UCTBITAHWUAM, JOMOMHEHHLIMW B Criy4ae HeobxoaumMocTy aHanusom. Mcnons-
30BaHWE OMnbITa MOXeT BbiTb NPUrOAHLIM He Ansi BCex criydaes. OrpaHnyeHus npueeneHsl B A.4.2.

A.2 3kcnepuMeHTanbHble ceMCMUYeCKUe AaHHble

A.2.1 O6wme nonoxeHUA

JKcrnepuMeHTarnbHble CEMCMUYECKME OaHHbIE MOTYT BbITb NonyyeHbl oT 06opyaoBaHWA Ha obbekTax, NogBepras-
LUMXCA BO34ENCTBUID €CTECTBEHHbBIX 3EMITETPACEHWIA.

Keanudmkaumsa no KpUTeputo CENCMOCTOWKOCTA HA OCHOBaHUM 3KCMEPUMEHTASbHBIX CENCMUYECKNX OAHHbIX BKIKO-
YyaeT NATb 3Tanoe:

a) XapakTepucTuKy KonebaHui npu 3eMNeTpsceHuM, BO3OEWCTBOBABLUMX Ha pedepeHTHoe obopygoBaHve
(cm. A.2.2);

b) onpeneneHue celcMOCTOMKOCTU Knacca pedepeHTHOro 06opyAOBaHUA Ha OCHOBAHWK OMbITHBIX AaHHbIX, NOMy-
YeHHBIX NpKY 3eMneTpaceHnn (cM. A.2.3);

C) XapakTepucTuky knacca pedepeHTHOro o6opyaoBaHWsA, NOABEpPriLeroca BO3OEWCTBUID  3EMMETPACEHUA
(cm. A.2.4);

d) conocTtaBneHne obopyaoBaHvA-KaHaMAaTa v Knacca pedepeHTHoro obopynoBaHWs, NOABEPTLLErocs BO3Oewn-
CTBMIO 3emneTpaceHuna (cm. A.2.5);

e) JOKYMeHTUpoBaHWe npouecca kBanudukauum (cm. pasgen A.5).

A.2.2 XapaKTepUCcTHKa KonebaHW eCTeCTBEHHOrO 3eMIeTpACeHus

3emneTpAceHuns, BolbpaHHbIe U3 YMCra BO3AeNCTBOBABLUMX HA Kracc pehepeHTHoro obopyaoBaHNs, XapakTepuay-
0T cregyoLwum obpazom:

a) Ans ycTaHOBMNEHWA Knacca pedepeHTHOro obopyaoBaHWs HEoOXOOMMO MMETb 3aperucTpupoBaHHbIE AaHHbIe
WM KOHCEPBATMBHLIE OLEHKM HE MEHEee 4YeM C YeTbipex pedepeHTHbIX MMoLWaaokK, Ha KOTopbix ObiNo yCTaHOBMEHO pe-
depeHTHOE obBopynoBaHue. YeToipe pedepeHTHble Nnowaaxky cneayeT BelbupaTth No KpanHeh Mepe Ang YeTbipex 3em-
NeTpACEeHWNA;

b) Ha kaxgon pedepeHTHOM Nnolwaake MecTa Ana oueHkM konebaHui rpyHTa ycTaHaBMUMBAKOT Mo 3aperncTpupo-
BaHHbIM JaHHBIM And cBOOOAHON NOBEPXHOCTW, AWAMETP KOTOPOW paBeH ABYM OMaMeTpam KOHCTPYKUMIA pedepeHTHON
nnowaakn. Ha mecte pacnonoxeHwWa perncTpupyowwero yCTpONCTBa AOMKHEI BbITh Takne e reonorndeckme/reoTexHn-
Yeckne YCIoBWA, KaK U Ha MecTe pacnonoXeHUs KOHCTPYKUMA pedepeHTHON nnowanku. MamepeHusa Ha noBepxHOCTH
OMaMeTpoM, paBHbIM ABYM AvaMeTpam KOHCTPYKLMIW, HAYMHAKT Ha nepuMeTpe chyHaaMeHTa obbekTta. [onyckaerca uc-
Monb30BaTh PACYETHLIE OLIEHKN konebaHuin ceoboaHol NoBEpXHOCTY pedhepeHTHON NNoLaaKy, Ans KOTOPOW OTCYTCTBYOT
3aperucTpypoBaHHbIE AaHHbIE, CHATLIE NOBNM30CTY, UMW NMOLAaAKU, HaxoasaLwWencs Ha paccTosHun Gonee OByx Aname-
TPOB KOHCTPYKLMIA OT MecTa pacrnonoXeHUs PerncTpupytoLero yCTpoicTea, Npyu YCNOBKUW, YTO 3TK OLEHKU MOMyYeHbl 1
0B0CHOBaHbLI KOHCEPBATUBHLIM MeToAoM. [1na BbINOMHEHWA pacyeToB KonebaHwi rpyHTa B 3TMX OBYX Crny4vasx crnenyet
WCMONb30BaTb KPATHOCTL 3aTyXaHWs, UCX0ASA U3 3aKOHOMEPHOCTH, NMOMYYEHHOW C MCMOMNbL30BaHUEM 3aPErMCTPUPOBaHHBLIX
OaHHBIX O CUIbHLIX KONebaHWAX, BeI3BAHHBIX 3EMINETPACEHUAMU CO CXOXMMU TEKTOHUYECKUMM YCIIOBUSMK, CBONCTBAMMU
3EeMHOI KOpbl U CEMCMUYECKMMU NapaMeTpamMu. [JMana3oHsl NapamMmeTpoB, UcnonbayeMele AMA BbIMUCIEHWA 3aKOHOMEp-
HOCTW 3aTyXaHWs, OOIMKHbI 0XBaTbiBaTh NapaMmeTpbl peepeHTHON Mowaaku n semneTpsaceHns. Noaxoaawmn ypoeeHs
KOHCepBaTMama npu TakoW OLeHKe B cpedHeM cocTaendaeT 5 % KpaTHOCTM 3aTyXaHusA CreKTpa OTKIMKA C KPUTUYECKUM
OeMncrMpoBaHNEM;

C) CNeKTp OTKMMKa rpyHTa pedyepeHTHOM NoLlagky OnNpeaensioT Kak CPeqHUA U3 ABYX TOPU30OHTamNbHbLIX OpTOro-
HanbHbLIX COCTABNSAILLMX CNIEKTPa OTKNMKA ANS AAaHHOW NNOoLWaaky ¢ KpUTUYEeCKUM AemMndrpoBaHueM, y4MTEIBaa YPOBEHb
koHcepBatuama 5 %. BosgehcTBue BepTuKanbHbix koneGaHui rpyHTa KOCBEHHbLIM 06pa3oM y4YMTHIBAIOT MPW UCMONb30-
BaHUWM CENCMUYECKUX IKCMEPUMEHTASBHBIX AaHHbLIX, MOCKONbKY pedepeHTHLIE MMOLWaaku NoOABEpPrakTCs BO3OENCTBUID
pearnbHbIX 3eMMNETPACEHWIA C CEMCMUYECKMMU KornebaHuaMM BO BCEX Tpex HanpaBneHusax. BepTukanbHylo cocTaensio-
wyto cencmuyecknx konebanun AC Bo Bpemsi NOCTYNMPOBAHHOIO 3EMMETPACEHWA He cunTaloT Bonee 3HaAYUTENLHOM No
CpaBHEHWIO C FOPU30HTAaNBHBIMU COCTABMNAKLWNMIA CENCMUYECKUX KonebaHui, Yem Ansa pedepeHTHLIX Nnowaaok. Takum
obpaszom, Npy NCMNoNbL30BaHMK METOAA, OCHOBAHHOMO Ha 3KCMEepUMEHTaNbHbBIX CEACMMYECKUX OaHHbIX, YYUTLIBAKOT TOMb-
KO ropyu30HTanbHble cocTaBnaAwwme cMelleHns. OrpaHMyeHns, kacarLlwnecs BEPTUKANbHON COCTaBMALWEN CMELLEHWS,
npvBefdeHbl B A.4.2, nepedvcnexve g);

d) konebaHus cBODOAHOWM NOBEPXHOCTK FPyHTa CrieayeT paccMaTpuBaTh B Ka4yeCTBe BO30Y:KAEHWUS, UCMbITLIBAEMO-
ro Bcem pedpepeHTHbIM 000opyadoBaHUEM Ha pedhepeHTHOM NNoLanke.
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A.2.3 dKkcnepuMeHTanbHbIN CNEKTP OTKMNUKa Npu 3emnetpaceHun (EES)

EES aBnserca cnekTpom OTKNWKa, ONpeaensiowmMmM celcMoCTONKOCTE knacca pedepeHTHoro obopyaoeaHusa. EES
npeacTaenaeT cobor cpeAHeB3BeLLEHHbIR CNEKTP OTKMNMKA rpyHTa pedepeHTHbIX nnowanok. Becosor daktop y4nTeiBa-
10T B COOTBETCTBUM ¢ chopmynoit (A.1). Tak, cpeqHeB3BeLLeHHOe criekTparnkHoe yckopeHnue EES npu gpemnduporaHum 5 %
OT KpUTUYECKOrO AeMNMUPOBaHWA U i-iA YacToTe AEESJ BbIYMCIIAKT Mo opmyne

m
ZI Nn An,J
n=
AEEs,i m k (A1)
Nn
n=
rae A, ; — CnekTpanbHoe YCKkopeHue npu AemndupoBaHnk 5 % OT KpUTUYECKoro AemMndupoBaHua W i-i YactoTe Ans

n-n pedepeHTHON NNOLUaaKM;
m — YUCcno pedepeHTHbIX Nnowagok [cMm. A.2.2, nepeyncneHue a), UM MMHUMarnsHoe Yncnol;

N,, — 41cno HesaBMCUMbIX eauHUL 060pyaoBaHUA Ha N-i pedhepeHTHON Nnowaake.

A.2.4 XapakTtepucTuKa Knacca pedepeHTHoro o6opynoBaHua

A.2.4.1 OBwiMe nonoxeHus

Knacc pedepeHTHoro obopynoBaHua — 3aTo rpynna cxoxero obopynoBaHud, UMetoLlero obLwmMn ananasoH ousm-
YECKWX, (DYHKLUMOHAMBHBIX U AMHAMUYECKUX XapaKTepUCTUK, paboTocnocobHOCTL KOTOPOro MpU 3eMneTpaceHnsax Beina
noateepxaeHa. Cxoncteo pedepeHTHOro obopynoBaHus, onpeaensLlee knacc o6o0pyaoBaHus, OOMMKHO OCHOBLIBATLCA
Ha pacnpocTpaHeHWW Ha Hero npuHuunoB nogobus, onucanHelix B 10.3 1 10.4. MNpuaHaku knacca obopygoBaHuA, YMCo
HEe3aBMCHMMbIX €QUHWL, B Knacce 0bopyaoBaHns 1 (hyHKLMOHaNLHOCTE 060pyaoBaHMA BO BPEMS 3€MIETPACEHWS ONUCaHbI
BA.242—A244.

A.2.4.2 MNMpuaHakn knacca o6opygoBaHua

MpuaHaku o6opyaoBaHWs, COCTABMALLENO Knacc pedepeHTHOro 060pyaoBaHUA HAa OCHOBE 3KCMEPMMEHTAamNbHLIX
CENCMUYECKUX AaHHbIX, JOMKHbI ONPEdendATLCA TakuM 0bpazom, 4Tobbl MOXHO BbINo ycTaHoBMTE CBoWCTBa obopyaoBa-
HWSA, BaXKHbIE N5 CEACMMUYECKON MPOYHOCTH, U BLIABUTL U UCKIIOYMTL NM0OYH YA3BUMOCTL K CENCMUYECKOMY BO3OENCTBUIO
obopygoBaHna-kananaata. [pusHakm cencMWYeckon NPOYHOCTM W YSA3BMMOCTU Knacca pediepeHTHoro obopyaoBaHus,
YCTaHOBIMEHHOIO Ha OCHOBAHWW 3KCMEPUMEHTAaNBHLIX CEACMUYECKUX OaHHLIX, ONPEedensaT C YY4EeTOM YKa3aHHbIX HUKE
npaeun BKMOYEHUA U HEAOMYCTUMBIX XapaKTepuCTUK.

a) lMpaBuna BKMOYEHUs ONpeaensoT rpaHulbel obopyaoBaHuUs, BKIIOYEHHOO B knacc pedepeHTHoro obopynosa-
HUA. 3TU NpaBuna ycTaHaBNMBaOT NMPUEMMEMbIA AMANa30H hU3NYECKMX XapaKTepUCTUK, NPOEKTHbIE 0COBEHHOCTM, Ou-
HaMUYECKME XapaKTepUCTHKK, a Takke pyHKLMM obopyaoBaHns, Ans KOTOPOro CEACMUYECcKas NMPOYHOCTL NOATBEPKOEHA
3KCNEPUMEHTANbHLIMU CEACMUYECKMMI AaHHbIMK. [py BbipaboTKe NpaBwun cnegyeT paccMaTpuBaTth M OLEHUBATL Crie-
aywuwme aktopbl: TN 0bopynoBaHns, NMPOU3BOAUTENL, MACCy, MEXaHUYECKUE U KOHCTPYKTMBHBLIE OCODEHHOCTH, B TOM
yucrne BHYTPEHHWE KOMMOHEHTBI U KOHCTPYKLWK, XapakTepUCTUKK, pa3mep u bopmy, faTy Beinycka, yHKUMMK, pacyeTHYIO
NMpOV3BOANTENBHOCTL, TPAEKTOPWIO NepefayYn Harpy3ku ¢ y4eToM 0CoBEeHHOCTEN MOHTaXa, perynvpyoLlue oTpacrneBblie
CTaHAapThl, Matepuarsl, COBCTBEHHbIE YacTOThI, NOABMXHLIE COOPOYHLIE Y3rbl, NMPUKPENIEHHLIE AeTanu U KOMMOHEeH-
Tbl, @ TaKKe MogMdUKaumuM, Heobxoanmble AN AOCTUXEHWS 3a4aHHOW CEMCMOCTOMKOCTU. He Bce 3TW pakTopbl MOryT
ObITb MPUMEHUMBI UMW BaXHbLI MR KOHKPETHOro knacca obopyaoeaHusa. CyTe JaHHOTO MOMOXEHWA COCTOUT B TOM, YTO
KPUTUYECKNE CECMWYECKNE XapaKTepPUCTUKKN ONpeaensaioT U NOATBEPKAAT Ha OCHOBaHWM 3KCMEPUMEHTANbHBLIX AaHHbIX.

B npaBunax BKMHOYEHWUA OOMKHO ObITb OMMcaHo pasHoobpa3une XxapakTepucTuk pedepeHTHoro obopynoBaHus. B
cnyyasix, korga pasHoobpasve orpaHuYeHo, knacc pedepeHTHoro obopynoBaHusi HeobxoO¥Mo OrpaHUyYMTE B COOTBET-
CTBWM C KOHKPETHBLIMW XapakTepucTukamu pedepeHTHoro obopyaoeaHus. Ecnv npu pacnpocTpaHeHuu knacca pedepeHT-
HOro 000pyLOBaHUA HA BCTPOEHHBIE KOMMOHEHTLI pacnpenenuTenbHbLIX CUCTEM (HAMpUMEp, aNEKTPOMarH1THbIMA KnanaH B
TpybonpoBoaHoi cucteme) Gonee NONOBUHLI MOMYYaeMbIX OMNbITHLIM MyTEM NapaMeTpOB CBMAETENLCTBYIOT 00 OTCYTCTBUK
npupaLLeHnsi CENCMMYECKON peakuun pacrnpenenuTernbHoW cucTeMsl (T. €. BCTPOEHHbLIA KOMMOHEHT HEMOCPEOCTBEHHO
NMPUMLIKAET K OMOpe pacrnpenenuTenbHONn cUcTeMbl, YTo obecnednBaeT orpaHnyYeHe CeMCMUYECKOW akTMBHOCTH), TO B
npaeunax BKMOYEHNS OENarT COOTBETCTBYHLLYIO OrOBOPKY, KacatoLLyocs Knacca pethepeHTHoro obopyaoBaHus.

b) K HeponycTUMbIM xapaKTepucTUKam OTHOCATCS MPOEKTHbIE 0COOEHHOCTW, MaTtepuarnsl, KOHCTPYKTUBHBLIE OCO-
BEHHOCTM WM XapaKTEPWCTUKA MOHTaXa, NPMBOASLIME K HECMOCOBHOCTW 0BOpyaooBaHWMA COXPaHATb KOHCTPYKTUBHYIO
LIeNOCTHOCTE U BLIMOMHATL 3aAaHHble YHKUUKM NPpU CEMCMUYECKUX BO3OENACTBUAX, HE MPEBLILALNX YCTaHOBMNEHHbIN
YPOBEHb CEINCMOCTOMKOCTW 000pyaoBaHUs UNW OocTurarllmx ero. MNpu onpegeneHnn HegoMyCTUMbIX XapakTepUCcTUK crne-
OYET TaKKe pacCMOTPETL M NPOaHanu3npoBaTh AaHHbIE MO OTKAa3aM M3 OPYTMX UCTOYMHMKOB (HAanpuMep, AaHHbIE MO He-
pedepeHTHLIM Nrowaakam, NoOAREPriLUMMCH BO3AENCTBUIO 3EMINETPSCEHUIA, U PE3yNLTaThl UCNbITAHWRA).

HeponycTumble XapakTepuCTMKM OOMKHbI BKIKOYATh MODbIe XapakTepuCTWKW, KOTOpble MOryT crnocobcTBOBaTb
YCTanoCTHOMY OTKa3y B pesynbraTe MarnouMKNOBbIX HArpy3oK npu covetaHum psaga cobeitui M3/S1 n MP3/S2. CeeneHus
0 MarnouMKIIOBOW YCTanocT NPUBEAEHbLI B MPUINOXeHUA E.
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A.2.4.3 Y1cno He3aBUCUMbIX eOUHUL

Knacc pedepeHTHoro 06opynoBaHns OOMMPKEH BKMOYATbH MUHMMANBHOE YWUCMO YAOBMNETBOPUTENBHO (DYHKLIMOHU-
PYIOLLUX HE3aBMCUMBIX eauHuy, obopynoeaHus. K HE3aBUCKMMbIM eAMHULAM OTHOCATCA KOMMOHEHThI U 0bopyaoBaHue,
KOTOpbIE!

a) MMEeKT pazHble U3NYECKUE XapaKTEPUCTUKK;

b) nogeepratoTcA BO3OENCTBUIO pasHbIX CEWCMUYECKMX KonebaHui, Hanpumep BCNEOcTBME BO3AENCTBMSA pa3HbIX
3eMNETPACEHUI, HAXOXOEHUA HA PasHblX NMoLWaaKax UMW B pasHbIX 30aHUAX, Pa3HOW OpUeHTauun/pacrnonoXeHns BHYTPU
OOHOro0 30aHKWA.

lBe unu Gonee eamMHULBLI MOEHTWYHOTO 000PYAOBAHUSA, PacnoNoXeHHbIE PAAOM ApPYr C ApPYyroM, criedyeT paccma-
TPUBaTb KaK OHY HE3ABUCUMYIO EOMHULY MPU KAXKA0M 3eMIETPACEHUN.

Ins knaccoe pedepeHTHOro 000pyaoBaHUs, YCTAHOBMNEHHBLIX HA OCHOBE 3KCNEPUMEHTaNbHbLIX CEMCMUYECKUX AaH-
HbIX, MMHMMarnbLHOE YMCIO He3aBUCKMMBIX eauHuL obopyaoBaHus coctaensaet 30. Ecnu knacc pedepeHTHoro obopyao-
BaHWA BKMoYaeT MeHee 30 He3aBMCUMbLIX eQUHNUL, TO IKCNepuMeHTanbHbliA cnekTp oTknnka (EES) cnenyeTt ymMeHbLWNTS,
NPYMEHUB NMOHWKAKOLWWIA KO3 PULMEHT, ykasaHHbIA B Tabnuue A.1, 4ToBbl NONYYUTL TAKOW XKe CTAaTUCTUYECKUIA YPOBEHL
cnekTpa, kak y knacca pedepeHTHoro obopygoBaHus, Bkniodatowero 30 HezaBUCUMEIX eauHML,. Ecnv He oBocHoBaHO
WHOE, YNCIO HE3aBUCUMBIX eanHUL, 06opyaoBaHuA AOMKHO BbiTk He MeHee 15.

Tabnwuua A1 — MNoHmkawowwmin koadpcuument ana EES B 3aBucrmMocTu 0T yMcna He3aBUCUMbIX €AUHWL

Yucno HesaBUCUMBIX eauHUL 0bopyaoBaHus MoHWxkatowmin KoahpULMeHT
30 1,0
25 0,9
20 0,8
15 0,7

A.2.4.4 dyHKUMOHANBHOCTD Knacca pedepeHTHoro obopyaoBaHus

Heobxogumo onpegenuTs yHKL MK, BeINOMHSAEMble pedhepeHTHBIM obopygoBaHMeM BO BpeMs U/MNn nocne 3emre-
TpsiceHns. CooTBeTCTBYOLLEE NOATBEPHAEHNE TOrO, YTO 3TW PyHKUMM ObINK BLIMOMHEHbI, CNedyeT NpeacTaBuTb B onpe-
OeneHuu knacca pedepeHTHoro obopyaoBaHua (cM. pasgen 7).

Takoe NoATEEPKAEHWE AOIMKHO AEMOHCTPUPOBAaTE OOHO U3 CNeayLWUX NONOXKEeHUIA:

a) Bce obopygoBaHue, onpefensiollee Knacc pedepeHTHOro 0bopyqoBaHus, BeIMONHAMNO 3adaHHble DYHKLUM BO
BpEMs W/Unu nocrne 3eMneTpsAceHns;

b) Bce obopynoBaHue, onpegensollee kKnace pedepeHTHoro obopyaoBaHus, octaBanoch paboTocnocobHbIM No-
cne 3eMmneTpsaceHus. B cnyyae HeobxogmmocTy cnedyeT NMpefocTaBvThe KOMWYECTBEHHYK OLEHKY YHKLWMOHANBHOCTH
obopynoBaHWs Bo BpEMA 3eMNETPACEHUS, OCHOBAHHYIO Ha cBedeHusX o TpebyeMoM pexume aKcnryaTtaumMn n pesynsta-
Tax paccMOTPEHWA BEPOATHBIX PEXUMOB OTKA30B BCMEACTBME CENCMUYECKOrO BO3AENCTBUSA, KOTOpbIE MOTYT NPensTCTBO-
BaTb PYHKUMOHMPOBaHWIO 0bopydoBaHus. [1Ns KOoNMYeCTBEHHON OLEHKM (PYHKLMOHANBHOCTM JONYCKaeTCa Ucnonb3oeatb
OaHHble aHanuaa wunu ncnbiTadnsa nogobHoro obopyaosaHusa (4na NnpyMMepa cM. pasgens! 9, 11 unun 12).

A.2.5 Ksanudmkaumna obopyaoBaHMa-KaHauagarTa

Keanudmkaums eauHuubl o6opyfoBaHWa-kaHanaaTa ¢ MCNonb30BaHVEM IKCNIEPUMEHTArNbHBIX CEACMUYECKUX OaH-
HbIX JOMKHA COOTBETCTBORATEL Crneaytowmm TpeboBanusmM:

a) EES knacca pedepenTHoro obopygosaHua gomkeH oxeatbiBaTe RRS obopynoBaHua-kaHanaata BO BCEM WMH-
TepecyLleM gvanasoHe 4actoT (oT 1 'y A0 npedeneHON YacToThl CNEKTPOB OTKNKMKA). HEBO3MOXHOCTL TaKoro oxeara
pormkHa ObITe obocHoBaHa. [ns obopygoBaHUs, pacnofoXeHHOro Ha O4HOW NMuHuKM, RRS ana BO3MOXHOCTW WX cpas-
HeHuna ¢ EES gomkHel npeactaenate coboi CNEKTPBl OTKMWKA KOHCTPYKUMIA, Yy KOTOPbLIX pacnpefenuTentHas cuctema
npukpenneHa k onope. Cnedyer OTMETUTL, YTO TAKOW Noaxoa yYWThIBAET ycuneHne konebaHwini npu nocnegoBatensHOM
pacronox)eHun TONbKO B Tex crnyvasx, korga pedepeHTHoe obopyaoBaHne pacrofnoXeHo nocnedoBaTenbHo, a ero pac-
npegenuTenbHasi cucTeMa He npukpennexa k onope [cM. A.2.4.2, nepedncnexue a));

b) MuHumaneHeln RRS, cpaBHuBaemblin ¢ EES, gomkeH npeactaBnsaTe cobol MeguaHHbIA CMeKTp OTKMMKA KOH-
CTPYKUMW MO FOPU3OHTAMNBHBLIM OCAM C AeMnupoBaHMemM, paBHbiM 5 % OT KpuTuyeckoro gemnduposanusa. Takon RRS
B COOTBETCTBUM C TpeboBaHMAMM K KBanupuUkaumm Heobxogumo nony4aTe B pesynbrate MOAEeNMpoBaHWS BO3AEWCTBUSA
MP3/S2. Kesanudukayuio obopyaoBaHUA No MHOXECTBEHHBIM CERCMUYECKMM COBbITAM Bonee HM3KVX YPOBHEN, YEM YpPO-
BEHb, cooTBeTCcTByOWMA RRS, Takum kak nate M13/S1, ocyllecTBNAKT B cnydae NpMMEHEHNSA OUEHKN eOUHWYHOro OXBa-
ToiBaemoro RRS metogamu, ykazaHHeIMK B pasgene A.2, ecrnv Npy pacCMOTPEeHWU Y1Cna yCTaHOBMEHHbIX CeMCMUYECKNX
umKnoe obopyfgoBaHWe MoKasblBaeT, YTO HE WMeEeT PeXMMOB YCTanoCTHOMo OTKasa Mod BO34eWNCTBMEM ManouWKIOBbIX
Harpysok [cMm. A.2.4.2, nepeumcneHue b)];

c) obopygoeaHue-kaHauaaTa HeobxoovMo BepubuUKMpOBaTe Ha NpedMeT COOTBETCTBUA NPaBWnam BKMKYEHUS
OnA knacca pedepeHTHoro obopynoeaHus [cM. A.2.4.2, nepedncrieHne a)l;
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d) obopynoeaHue-kaHouaaTa Heobxooumo BepuuuMpoBaTe Ha NPedMeT OTCYTCTBUA HedOoNyCTUMBIX XapakTepu-
CTUK AnA knacca pedepeHtHoro obopynosanus [cM. A.2.4.2, nepeuncneHue b)];

e) cyHkuuo BesonacHocT 06opyaoBaHUA-KaHAMAATA, B TOM YMCNe YCTPOWCTE UMK Y3N0oB, BMOHTUPOBAHHLIX B €70
KOpMNyC WUIK NPUKPENIEHHLIX K HEMY, ECMNK TaKOBbIE MMEKTCA, BO BPEMS WU/UNK Nocne 3eMNeTpsaceHns Heobxoanmo npo-
OEeMOHCTPUpPOBaTL KnaccoM pedepeHTHoro obopyaoBaHus (cm. A.2.4.4);

f) moHTax obopynoBaHua-kaHguaarta, B TOM YUCIE YCTPOWCTB MW Y3MN0B, BMOHTMPOBaHHbIX B €10 KOPNyC Uy Npu-
KPenneHHbIX K HEMY, CriegyeT OLEeHWBaTbL B COOTBETCTBUM C TpebOoBaHUAMM KBAnNUUKaLMOHHOW cneuugmrKaumnm;

g) NOCKOMbKY NPOW3BOAMTENLHOCTL 0O0PYAOBaHUA MOXET MEHATLCA CO BpeMeHeM, obopyaoBaHue-kaHauaar, 6o-
nee HoBoe unu Bonee ctapoe, Yem pedepeHTHoe 06opyqoBaHWe, cneayeT OLEHMBaThL Ha NPEAMET Hanuuusa 3HAYNTEb-
HbIX U3MEHEHWIA B NPOEKTE, Marepuanax Unu TEXHONOrMN M3rOTOBMNEHWUS, KOTOPLIE MOTYT CHU3UTL Er0 CEMCMOCTOMKOCTb
Mo CpaBHEHWIO C KNaccoM pedepeHTHOro 0bopyaoBaHns;

h) keanudukaumo obopygoBaHus-kaHguaaTa cnegyet opopMnATeE AOKYMEHTaNbLHO B COOTBETCTBMN C TpeGoBaHu-
amMun pasgena A.5.

A.3 BkcnepyvMeHTanbHble AaHHbLIE UCNLITAHUNA

A.3.1 Obwme nonoxeHuna

JKcnepuMeHTarnbHble AaHHble MOTyT ObiTb MOMyYeHbl U3 Pe3ynLTaToB WCMbITAHWIA NPeablayLnx Keanudukaumi.
Yawe Bcero akcneprMeHTarnbHble AaHHbIE NMPYMEHSINT K KBanudukaumMm Ha CeACMOCTOWKOCTh Knacca pedepeHTHOro
o6opyaoBaHKs, UCMONb3ys NPU 3TOM PE3YIETaThl UCTILITAHWIA NATK UNK Bonee oTaenbHbLIX eauHMY obopynoBaHus. Jkcne-
PUMEHTAmNBHbLIE AaHHBIE UCMbITAHWUA OOMKHbBI COOTBETCTBOBATL TpeboBaHuamM 9.2, a Takke TpeboBaHMAM, OTHOCALLMMCS K
CEeMCMUYECKOMY CTapeHuto (nog eoagericterem [13), npueegeHHsIM B 9.1.7. MuHMMarnbHbeIM TpeboBaHMeM OOMKHO BbITh
nposegeHune natu M3/S1. MNpumeHeHWe eAMHUYHOTO MCNbITaHWA eaMHULLI 0bopyaoBaHUA ONA KBanMduKauum gpyron equ-
HUULI obopynoBaHMa onvcaHo B pasfene 12.

Keanugukauma Ha OCHOBaHWMW 3KCMEPUMEHTaNbHBIX [aHHLIX BKIIOYAET NATL 3TaMN0B, KOTOpbIE MOMYT ObITh ONUcaHbI
crnegyrowmm obpasom:

a) xapakTepucTvKka Bo3gencTByWMX KonebaHuin npy ucnelTaHuax pedepeHTHOro obopynosanua (cm. A.3.2);

b) ycTraHoBneHwe celcMOCTOWKOCTHW knacca pedepeHTHoro 06opyaoBaHUs Ha OCHOBaHWW UCTbITaHUK (cMm. A.3.3);

C) XapakTepucTuKa knacca pedepeHTHOro odopyaoBaHus, NogBeprilerocs UCrbiTaHuam (cm. A.3.4);

d) conocTtaeneHve obopyaoBaHUA-KaHouaaTa U knacca pedepeHTHoro obopyaoBaHUA, MoABEPrIErocsa UCMbITaHuW-
am (cm. A.3.5);

€) AokyMeHTVpoBaHue npouecca kBanudukauum (cMm. pasgen A.5).

A.3.2 XapaKkTepUCTUKa BXOAHbLIX KOonebaHUi Npyu UCnbITaHUAX

BxoaHble konebaHud, ncnons3yemMble B ka4ecTBe HasucHbIX NpY UCMbITaHUAX pedepeHTHoro obopynoBaHus, xa-
paKkTEpPU3YIOT CneayrLLmM obpa3om:

a) BxofHble konebaHWsa JOMKHb! BbITe MHOrOYACTOTHEIMI W YAOBNETBOPATE COOTBETCTBYIOLWMM TpeboBaHUAM, yKa-
3aHHbIM B 9.6.3;

b) BxogHbie konebaHwna xapakTepmayloT NONYYEHHLIMI NPY UCMLITAHWMAX CNEKTPamMy OTKIMKA B NPAMOM, Nonepey-
HOM W BEPTUKAINIEHOM HanpaBneHnsx;

C) BXOAHbIe KonebaHusa HeobxoaMMOo PeErMcCTPUPOBaTh B TOMKE MOHTaxa 000pyqoBaHUS;

d) BxogHble konebaHWa JOMKHBI UMETL (DOPMY LLIMPOKOMOOCHOTO CMEKTPpa OTKMMKA C LWMPWHOW AMana3oHa B O4HY
okTaBy unv Gonee. Ecnv TRS umeer y3kuii guanasoH 4acToT, NMUMKOBOE CrNeKTpanbHOe YCKOPEHWE B Y3KOM OManazoHe
CHWDKAKOT NyTEM nNpuMeHeHns koadduumnerTa 0,7;

€) BXodHble KonebaHusa AoMmKHbI BbiTb OBYX- UKW TpexocHbiMKW. Ecnmn obopynoBaHue YyBCTBUTENBHO K adadhekTam
NepeKkpecTHOro B3auMOAENCTBIMSA, OOMNYCKAETCA WMCMOMb30BaTh NOoHWXKaWmnin koadduumeHt 0,7 ong nonyyYeHns OBYX-
OCHOrO CMEeKTpa OTKINKKa.

A.3.3 3KkcnepuMMeHTanbHbIe CnekTpbl oTKNuka (TES)

TES onpenensioT ceCMOCTOMKOCTE Knacca pedepeHTHoro obopyaoBaHns no otHoweHuo K MP3/S2 B npsamom,
MornepeYyHoM W BepTUKanbHOM HanpasneHusax. TES npencrasnaer cobor cpegHnii Mo 4acToTe CNEKTP M3 CMEeKTPoB OT-
KNWKa, MNOoMyYeHHbIX B pesynbTare ycnelwHblX MCnbiTaHuin 6e3 oTkaza dyHKUMoHMpoBaHuA obopynoeaHusa. TES gomkeH
pacnonaratbCs HUKE HKHErO CMeKTpa, OXBaTbIBAMOLLEro CNeKTpbl OTKIMKA UCMbITaHWIA, NpUBOOALLMX K oTKasam. OgHako
B HEKOTOPbLIX Cy4Yasax CMEeKTPbl OTKIMKA UCMLITAHUIA C OTKazaMK MOTYT UMETh AMana3oHbl C HU3KOW CNeKTpanbHOol aMmnmu-
TYOOW, KOTOpPbLIE BPSAA MU MOBMWANW Ha PEXMM 0TKasa. Takum 06pa3om, B oTaenbHbIX cnyyYasix TES moxeT pacnonaratbes
BbILLE HEKOTOPLIX YAacTel HUXKHEro CNeKkTpa, OXBaTbIBAOLLErO CMEKTPLI OTKMMKA UCTLITaHWA ¢ oTkasamu. CneayeTt oTme-
TUTb, YTO UTOroBbIA TES He 0BsA3aTensHO NpeacTaBnseT cobon CNeKTp OTKNWKA LWMPOKOro AKManasoHa, Mo KoTopomy 6biro
KBanudpuumuporaHo pedepeHTHoe obopynoBaHue. TES cneqyer MHTEpNpPeTUPOBaTL TOMBKO Kak NpefenbHble 3Ha4YeHus,
C KOTOPbIMM HE0DXOAMMO CpaBHMBAaTb MaKCMMarbHO pacluMpeHHble yakononocHele RRS, kak atoro Tpebyet A.3.5, nepe-
yucneHue b).

[Mpwn ucnbiTaHuax Ha BozgencTeue M3/S1 HeT HeobxogumocTy nonydatsk TES, ecnu nHteHcmBHocTb M3/S1 cocTtae-
naet He Bonee 1/2 nHteHcuBHocT MP3/S2, nockoneky obopyaoBaHue nogeepraT Bosgenctento 13/S1 B cooTBeTCcTBUM
¢ 9.1.7. Ecnu nHteHcueHocTe M3/S1 npeebiwaet 1/2 MP3/S2, To npn ncneitaHni Ha BosgencTeue M3/S1 Heobxogumo
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nony4ate TES o Tex nop, noka He OyayT BLISBNEHbI M YCTPAHEHb! YA3BUMOCTH K MaroLUMKIIOBOW YCTanocTh Kak Hegomny-
CTUMble XapakTepucTuku cornacHo A.3.4.2, nepeuncrneHue b).

A.3.4 XapakTepucTuka knacca pecepeHTHoro obopynoBaHus

A.3.4.1 O6wuMe nonoxeHua

Knacc pethepeHTHoro obopynoBaHus — 3TO rpynna cxoxero obopygoBaHusa, MMerLWwero obwuin y3kuid guanasoH
Pran4ecknx, yHKLUMOHAMNBHBIX U OMHAMWYECKWX XapakTepMcTuK, paboTocnocobHOCTb KOTOpOre NogTBEPXKAEHA NMpW UC-
nbiTaHusax. CxoacTeo pedpepeHTHOro 0bopyaoBaHWa, onpedensoLlee knacc 06opyaoBaHus, OOMKHO ObITb OCHOBAHO Ha
paclumMpeHHoM npuHumMne nogobus B cooteetcTBum ¢ 10.3 1 10.4. Knacc pedepeHTHOro obopyaoBaHnsa MOXET BKIOYaTb
Oonee ogHoro npovasoanTenst unu Gonee ogHOW cepuy NpoayKUMK, KOT4a BCE eAMHWLbI NPOOYKUMMA CKOHCTPYMPOBAaHLI
oauvHakoBbIM 06LLMM 06pa3om, cogepKaT OAMHAKOBLIE OCHOBHbLIE NOAKOMMOHEHTEI U AT AWHAMUYECKUA OTKIWK CXOXe-
ro xapaktepa. Hanpumep, 3HauMMble COBCTBEHHbIE YACTOTHI pehepeHTHOro 0b6opyA0BaHKMA HAXoOATCA NPUONM3NTENLHO
B pamkax 1/3 oktaebl. [pM3HakK Knacca obopyaoBaHMs, YNCHO HE3aBUCUMbIX OOBLEKTOB B Knacce 00opyaoBaHnsa 1 hyHK-
UKMOHanbHOCTL 0O0pyAOBaHUA BO BPEMS UCMbITaHWIA onuncaHbl B A.3.4.2—A.3.4.4.

A.3.4.2 MNpuaHaku knacca obopynoBaHusa

Mpwu3Hakn obopyaoBaHUs, COCTABNALIErD Knace pedepeHTHOro obopyaoBaHMa Ha OCHOBAHMM UCMBITAHWIA, onpe-
OensT Takum obpasom, 4ToObl MOXHO ObINO YCTAHOBUTL CBOWCTBA, Ba)KHbIE A1 CEMCMWYECKOW MPOYHOCTU, a Takke
BbIABUTb M WCKTKOHYUTL MOBYI0 yA3BMMOCTL K CEMCMWYECKOMY BO34eWCTBMIO 0BopynoBaHWA-kaHanaata. 3T NpU3HaKK,
Kacawlimeca CeNCMUYECKOW MPOYHOCTM U CEMCMMYECKON YA3BUMOCTM Knacca pedepeHTHoro obopyaoBaHWs, AOMKHbI
ONpenensaTbca C Y4ETOM NPUBELAEHHBIX HWDKE MPaBWI BKITHOYEHUA Y HEAONYCTUMbIX XapakTepUCTHK.

a) MpaBuna BkMOYEHUA ONpenensioT rpaHvLbl obopyaoBaHKs, BKMOYEHHOTO B kKnacc pedepeHTHoro o6opynoea-
HWUA. 3TW NpaBuna ycTaHaeBnNMBaKT NprYemMnemblii AMana3oH (OU3MYECKNX XapakTEPUCTUK, MPOEKTHLIX ocobeHHocTen, an-
HaMUYECKNX XapaKTEpPUCTKK, a Takke (DYHKUWW, ONsS COOTBETCTBMA KOTOPLIM HEOOXOOMMO MOATBEPAWUTL CENCMUYECKYHD
NMPOYHOCTb 3KCMEPUMEHTaNbHLIMW JaHHBIMWM UCMNLITaHWA. [py paszpaboTke NpaBun BKMHOYEHUS CreayeT pacCMOTPETL U
OLEHWTBL crneaytolme hakTopbl: TUM 060pyaOBaHUA, MPOU3BOAUTENSA, MACCY, MEXaHUYECKUE N KOHCTPYKTUBHbIE OCODEHHO-
CTU, B TOM YMCNE BHYTPEHHWE KOMMOHEHTLI U KOHCTPYKLUW, XapakTepUCTUKK, paamep v dopmy, AaTy Beinycka, yHKLWK,
pacyeTHYK NPOM3BOAUTENEHOCTL, TPAEKTOPUIO NMEepenayun Harpy3aku, BKNYaa 0coOeHHOCTU MOHTaXa, perynupytoLme oT-
pacneeble cTaHAapTel, MaTepuansl, COBCTBEHHBIE YACTOTbI, MOABWKHbIE COOPOYHBIE Y3Mbl, MPUKPENTIEHHbIE AETaNnW UK
KOMMOHEHTI, a Takke Mogudukauumn, HeobxoavMble 418 AOCTKEHMSA 3a0aHHOW CEMCMOCTOMKOCTU. He Bee 3T chakTopbl
MOryT ObITb MPUMEHMMbI UMM BaXKHBI ANA KOHKPETHOro knacca obopyaoBaHusa. CMbICT AaHHOTO MOMOMXEHUS 3aKMO4aeTcs
B TOM, YTO KPUTUYECKWE CENCMUYECKUE XapaKTEPWUCTUKW YCTAaHABMUBAKT WU NOATBEPKOAT IKCNEPUMEHTANBHBIMM JaH-
HelMK. OQHO M3 NpaBWi BKIMHYEHWS COCTOMT B TOM, YTO CTaTyC NMPOM3BOAMTENA KnaccuuuMpoBaHHOrO obopyaoBaHMs
MOXET MONyYUTb TOMBKO MPOU3BOAMTENb, YYACTBYIOLMI B NMPOU3BOACTBE pedepeHTHoro 06opyaoBaHus.

b) K HegonycTMMbIM XxapakTepucTUKaM OTHOCATCH MPOEKTHble 0CODEHHOCTW, MaTtepuansi, KOHCTPYKTMBHBLIE OCO-
OEHHOCTU MMM XapaKTEPUCTUKU MOHTaXa, NpuBOASALIME K HEecnocoOHOCTH 0DOopyooBaHWUA COXPaHATb KOHCTPYKTUBHYHO
LENOCTHOCTb W BbIMOMHATL 3afaHHble hyHKUMKA NPU MCMbITAaTENBHOM BO3DYXOAKLEM CUrHane, He NpeBbIaloLWeM Um
OOCTUralLemM 3afaHHbIR YpoBeHb celicMocToMKocTU. OCHOBaHUEM ANS pelleHusa NnpobnemM ¢ OTKNOHEHUAMW NpU UCTbI-
TaHWAX JOMKHA CNY>XUTb pa3paboTka nepevHa HeLOMNYCTUMBIX XapakTepucTUK. Takke ANS onpeaeneHns HegonycTUMbIX
XapakTeEpPUCTUK CriefyeT aHanu3mpoBaTh M YYUTbIBATL LaHHBIE MO OTKA3aM M3 APYrMX MCTOYHWKOB (Hanpumep, 3Kcnepu-
MeHTarnbHblE OaHHbIE PEANbHbBIX 3EMMNETPACEHMNA).

HeponycTumble XxapakTEPUCTUKKA AOIMKHEI BKITIONATE Mobbie Npu3Haku, KoTopble MoryT crnocobcTBoBaTth yCcTanocT-
HOMY OTKasy B pesynbTaTe ManounkKnoBbiX Harpy3ok npu coMeTanuu paga M3/S1 u MP3/S2. CeefeHnsi 0 ManounkinoBon
yCTanocTu nNpueeneHsbl B npunoxeHun E. Cnegyet oTMETUTL, YTO 3KCMEPUMEHTamNbHbIE AaHHbIE UCMbITAHWIA, MCNONb3Y-
eMble A onpeaeneHus knacca pedepeHTHoro obopygoBaHus Ha OCHOBaHWW UCMBLITAHWIA, BKIKOYAKT AaHHbIE UCMbITa-
HWA Ha BoagencTeue 3/S1. 3Tv oaHHbIE NO3BONAKT ONpPenennTb, UMeeT Ny pedepeHTHoe obopyaoBaHWe NpPU3Haku
YYBCTBUTEMNBLHOCTM K MaNoUMKNOBOIM yCTanocTu. ANbTepHaTMBHLIN cnocob obHapy:KeHWA NPU3HAKOB YyBCTBUTENBLHOCTU K
MarnouMKNoBOW yCcTanocTy npegnonaraet nonydeHve TES B oteeT Ha [13/S1 TakmM e obpasom, kak ykaszaHo B A.3.3, ana
nonyyeHusa TES B oTBeT Ha MP3/S2.

A.3.4.3 Yucno He3aBUCHMbIX OOBLEKTOB

Knacc pedpepeHTHoro obopyaoBaHua OOMKEH BKIOYATb Kak MUHUMYM MSATb HE3ABUCUMBIX YOOBMNETBOPUTENEHO
PYHKUMOHMPYOLWMX equHmL, obopyaosaHua. K HesaBucumbiM eavMHuuam 0bopynoBaHus OTHOCAT KOMMOHEHTLI U 06opyao-
BaHWe, KOTOpbIE:

a) MMEeKT pasHble M3NYECKUe XapaKTepUCTHUKK;

b) noageepranvce BO3OeWNCTBUIO PasNUYHbIX CENCMUYECKUX KoneBaHWiA.

Hanpwumep, gee unu 6onee eavHUUbl UOEHTUYHOrO 060pPYLOBaHWUS, NOABEPTUVECS MPU UCMbITAHUW BO3AENCTBUIO
OOHOro W TOTO e BO3MYLLAILWEro cUrHana, cnefyet pacCcMaTpuBaTth Kak O4WMH He3aBuCUMMbIA 06bekT. Yncno HesaBuck-
MbIX OOBEKTOB OOMKHO ObITb JOCTATOYHBIM ANA NOATBEPKOEHUSA TOro, YTO MPWM UCMBITAHWMAX ObIN NPOAEMOHCTPUPOBAH
MOMHLIA AWManasoH NapaMeTpoB AMHAMUYECKOrO OTKITMKA, NPUCYLLMX ONpedeneHHomy Knaccy obopyaoBaHus.

A.3.4.4 dyHKUMOHANBHOCTL Knacca pedepeHTHoro obopyaoeaHua

Heobxogumo onpenenvTts yHKUUM, KOTOpbIE JOMKHO BLIMONHATE pedepeHTHoe obopyaoBaHue BO Bpema u/unm
nocne ncneiTaHunii. CooTeeTCTRYOLLEE 0BOCHOBAHME TOTO, HYTO 3TU PYHKLMUM BLINOMHANMCH, CeayeT NPeACTaBuTE B onpe-
OeneHnun knacca pedepeHTHoro obopyaoBaHua (cM. pasgen 7).
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A.3.5 Keanudmkauma obopynoBaHuA-KaHguaara

K npouenype kBanudwukaumm eguHvlbl oB6opyaoBaHUA-KaHAMOATA C UCTONb30BaHWEM 3KCMNEpPUMEHTarnbHbIX OaH-
HbIX MCMBITAHWIA NPedbABNSIOT cnenylolne TpeboBaHua:

a) RRS pomxeH 6biTh oxBayeH TES knacca pedepeHTHoro o6opyqoBaHUA BO BCEM WHTEPECYIOLWEM OuanascHe
yacTtoT (oT 1 'Y g0 NpegenbHOM YacTOoThl CMEKTPOB OTKNKKa). HeBO3MOXKHOCTE NonHoro oxeata RRS akcnepumeHTanbHbIM
CMNEKTPOM OTKNWKa cnefyet 0bocHOBaTh;

b) RRS, ucnonkayembln Ansa cpaBHeHns ¢ TES, gomkeH npeactaBnaTe coboi CNeKTp OTKNMKA KOHCTPYKUWMIA Ha
MecTe MOHTaxa obopygoBaHus-kaHauaata. JaHHeld RRS, kak ykazaHo B kBanvdUKaLMOHHOW cneundukaunm, OmKeH
BbITe Nony4yeH B kadecTBe peakynn Ha MP3/S2. Ecnu RRS makcumansHO pacluMpeH ¢ Uenbio ydeta HeonpeaeneHHocTy
VN1 U3MEHYMBOCTM MECTA PacnoNnoXeHUs, cnegyeT ykasaTth, YTO hakTUYECKUIA CNEKTP OTKINNKAa B MECTE MOHTaxa rnpeg-
CTaBMeH Y3KoW nonocon cnektpa (cm. A.3.3);

c¢) RRS, ucnoneayemblit gns cpaBHeHus ¢ TES, cnegyeT BbIMMCNATL C YYETOM TOMO Ke 3HaYeHUss KPUTUYECKOro
aemndupoBaHna, KOTopbelid cooTBeTcTBoBan TES. Ecnn 3HadeHus gemnduposanna gna RRS u TES otnuyarotesa, To ans
VX CpaBHEHMA CNEeOdyeT UCNONb30BaTh PEKOMEHAALWK, NPUBEAEHHbIE B 5.8.2.2;

d) obopynoeaHve-kaHaugaTa HeobxoOAMMO BepuUdUUUPOBaTL Ha MpeaMeT COOTBETCTBUS NpaBUNamM BKIKYEHUS
ans knacca pedpepeHTHoro obopynosanus [cMm. A.3.4.2, nepeuncreHue a)j;

e) obopynoBaHve-kaHaMaaT AOMKHO BbiTe BEPUMULMPOBAHO C LENbI0 UCKMIOYEHNS HEAOMYCTMMbIX XapaKTepUCTUK
knacca pedpepeHTHoro obopygoBaHus [cM. A.3.4.2, nepeyvncneHne b)];

f) dpyHkuua BezonacHocTn obopygoBaHuA-kKaHaMaaTa, B TOM YUCNe YCTPOWCTB UMK Y3M0B B €ro COCTaBe UMK npu-
COEOMHEHHBIX K HEMY, ECIW TAKOBLIE UMEIDTCS, BLIMONHAEMAas BO BPEMSA /UMK NMOCINE CENCMUYECKUX UCTbITaHWUIA, 0MKHA
BbITe NPOAEMOHCTPMPOBaHA Knaccom pedepeHTHoro obopygosaHua (cm. A.3.4.4);

g) KpenexHyto apmaTtypy obopyaoBaHus HEOBXOAMMO OLEHWTL B COOTBETCTBUM C TpeboBaHnaMM KBanudgmuKaunoH-
HOW crneundgurkaumnm;

h) nockonbky Npov3BoaMTENbHOCTE 00OPYAOBaHUA MOXKET MEHATHCA CO BpemeHeM, obopynoBaHue-kaHanaat 6o-
nee noagHe nny Bonee paHHen OaTel BeiNycka, Yem pedepeHTHoe obopyaoBaHue, OMKHO BbiTh OLEHEHO HA NpeaMeT
HanW4yusi CYLLECTBEHHBIX U3MEHEHWA B KOHCTPYKLMW, MaTepuanax UM TEXHONOIMU W3roTOBNEHUS, KOTOPLIE MOITA CHU-
3UTb CEMCMOCTOMKOCTb MO CPaBHEHUIO C KNAccoM pediepeHTHoro 0bopynoBaHus;

i) kBanudukaums obopynoBaHMA-kaHaMaaTa AorkHa BeiTe odopMneHa AOKYMEHTaNbLHO B COOTBETCTBMM C Tpebo-
BaHWAMU, YKa3aHHbIMW B pasgene A.5.

A.4 Ocobble acnekTbl

A.4.1 ObopynoBaHue, NpoYHOe NO CBOEN Nnpupoae

OnbIT NOKa3bIBAET, YTO ONpedeneHHbIe TUMbl 0bopyaoBaHns 0bnagakoT BLICOKOW YCTOWYMBOCTLIO K CENCMUYECKAM
WHEPLMWOHHBIM Harpy3kam. 3T0 MOXET ObiTb pe3ynsTaToM CODCTBEHHBIX XapaKTepUCTMK, HEOBXOAUMBIX ANS BhIAEpKUBA-
HUS 3KCNMyaTaUWOHHBIX UMW TPAHCNOPTHLIX Harpy3ok, ¥ NpUMMeHeHUa noapobHo pa3paboTaHHLIX CTaHO4APTOR HA NMPOekK-
TupoBaHwe. Takoe obopynoBaHue ABNAETCH NPOYHbIM M3HadanbHo. Ecnv npvpogHas cemcmudeckas NpoYHOCTb YCTaHoB-
neHa nNyTem aHanvaa, UCnbITaHWA UIN Ha OCHOBE 3KCMEPUMEHTaNbHbBIX CENCMWUYECKNX AaHHbIX, UM ECNU CENCMUYECKNE
Harpy3kvi COCTaBMAKT NULWb HeGOMbLUYID YacThk IKCNNyaTaUMOHHBIX HArpy30K, MOXHO YNPOCTWUTE W COKpaTWTe NpaBuna
[ANA XapakTepuCTUKM knacca pedepeHTHoro obopyaoBaHus (Takve, Kak NpU3HakK Knacca M YMCno He3aBUCUMbIX 0Db-
EKTOB, onucaHHble B A.2.4 1 A.3.4) n npouenypy onpegeneHns celcMOCTOMKOCTH Knacca pedepeHTHoro obopygosaHus
(3a cuetr EES u TES, onucanHeix B A.2.3 nA.3.3). B aTom cny4yae xapakTepucTUKy knacca pedepeHTHoro obopynoBaHua n
TexHu4yeckoe obocHOBaHWe yCTaHOBNEHHOMO YPOBHA ceillcMocTonkocTh (no EES wnu TES) ocywectenatoT u ochopmnatoT
OOKYMEHTanbHO KakK CnpaBoYHble JaHHbIe A 3Toro ocoboro cryvas.

A.4.2 OrpaHn4yeHun

Keanugukauma Ha OCHOBaHWUKW 3KCNEepUMEHTANBHBIX AAHHBIX, MOMYYEHHBIX NPU peansHOM 3eMMNETPACEHUM UM UC-
NbITAHWU, MOXET UMEThL HEKOTOPLIE OrpaHuYeHus. Ecnv TakoBble orpaHuyYeHns MMET MECTO, TO CrefyeT NPUMEHATE Me-
ToObl KBANMPMKaLMM Ha CEMCMOCTONKOCTb, ONMcaHHble B pasfenax 9, 11 unu 12, unu 4ononH1Te MeTobl KBanudukayum
Ha OCHOBaHWW onbiTa ApyrMMyn MeTogamu. O Takux Crydasx cKaszaHo HUXKE.

a) Hexotopele Tunbl 06opygoBaHWA MMEKOT CITOXHbLIE KOHCTPYKTMBHbIE OCOBEHHOCTW, UMM WX KOHCTPYKUWS 3Ha-
YUTENBLHO MEHAETCA CO BpemeHeM. Takoe obopynoBaHue TpebyeT Bonee OeTanbHOro0 pacCMOTPEHMA BO3MOXKHBIX M3Me-
HEHWIA KOHCTPYKUWMM, YTO MOXET CAenaTb HelenecoobpasHbiM NpUMEHEHWE 3KCMEPMMEHTanbHbIX AaHHbIX (Hanpumep,
MUKponpoLeccopHasa cuctema). B Takux cnyyasx cnegyet NpUMEHATL Apyrve MeToabl KBanudmkaumm.

b) B HEKOTOpLIX Criy4asx OrpaHUYeHWsi CBs3aHbl ¢ HEOOXOOUMOCTLIO WCMOMb30BAHMSA BO BPEMS 3EMMETPACEHMWA
hYHKUMOHANBHBIX BO3MOXHOCTEW 060pYyL0BaHUA U YCTPONCTB, HAaNpuMep:

1) hyHKUMOHMPOBaHUA NEPEKITHOYAILLMX YCTPONCTB UK 3MNEKTPOMEXaHUYECKOro 000pYL0BaHWSA, KOr4a MHepLM-
OHHbIE Harpy3ku MOryT Bbi3BaTb HEMPEAYCMOTPEHHLIE U3MEHEHWA COCTOAHUA (HanpUMep, pene, KOHTaKTOpPOB, BbIKIKO4a-
Tenew 1 npepeiBatenei);

2) dhyHKUMOHMpPOBaHUS 000pPYAOBaHUA B YCIOBUAX MOHMKEHHOTO HAMPAXEHUS UMW TOKA M BPEMEHHEIX Tpebo-
BaHWA. Ype3BblMaiHO TPYQHO YCTaHOBWTL (DYHKUMOHAMNbHbBIE BO3MOXHOCTW BO BpEMA COBLITMA MO 3KCNEpPUMEHTAaNbHbIM
CEACMWYECKUM AaHHbIM, Kak yKkaszaHo B A.2.4.4. B aTux cnyyasx crnegyeTt NpUMeHATe Apyrie MeTodbl KBanuukauun.
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c) Ecnu ymcna wunu pasHoobpasusa He3aBUCUMBIX OOBLEKTOB UMM Yucna pehepeHTHbIX MMOoLLaA0K HEAOCTAaTOuHO
ONs anekeaTHOro onpegeneHus knacca pedepeHTHoOro 0bopynoBaHusi Mo aKCNepUMeHTanbHbIM CERCMUYECKUM AaHHBIM,
TO crieayeT NpUMEHATE OpYrMe MeToakl KBanudukauun.

d) MNMpumeHeHWe 3KCNEPUMEHTANBHBIX CEMCMUYECKUX OaHHbIX NS NOATBEPXAEHUA KBanudguKauum obopyaoBaHua
Mo KPUTEPUIO CEMCMOCTOMKOCTU B COYETAHMM C HOPMarbHOW 3KCNAyaTauMoHHON Harpy3kon: ans obopyaoBaHvs, noaeep-
raemoro Apyrum napannenbHbIM Harpy3kam (Hanpumep, rugpoavHamuyeckuM, cbpocam vyepes SRV), cnegyet npumeHaTb
OOMOMHUTENbHLIE METOAL! KBanuuKaLmm, NO3BoNAINLME YYECTb BMUAHME NapassenbHbIX Harpy3ok.

e) [Insa KOMNOHEHTOB, PaCcMONOXEHHbLIX B rpaHuLax KOHTypa SAepHOro peakTopa, HaxodsLerocs nof AaBneHrem,
CnocoBHOCTL KOMMOHEHTA BhINOMNHATE HA3HAYEHHYIO (hYHKLMIO MO NOAAEPKaHUID AaBNeHUA M CTOWKOCTL K 3eMneTpsce-
HUKO crieayeT onpeaensTs OTAENLHO, MPUMEHAS COOTBETCTBYHOLLME KPUTEPUN.

f) OTpenbHoro paccMoTpeHus TpedbyeT keanuukauma obopynoBaHUsa, MPUMEHEHKE KOTOPOro Nogpa3yMeBaeT BO3-
[OEWCTBME HA HEro 10 UIMM BO BPEMSA 3eMIETPACEHUA KpaiHe HebnaronpuATHLIX YCITOBMIA OKPYKAKOLLEN cpenbl 1 ycno-
BUIA, cnocobcTeyrowmx ctapenuto (cm. IEC/IEEE 60780-323). B Takux cny4aax cnegyeT NPUMEHATb MeToabl KBanudmka-
UWK, OTAINYHLIE OT METOAOR, OCHOBaHHLIX Ha OMbITE.

g) Ecnu npu keanudgukaLmMm Ha OCHOBAHMW CEWCMUYECKUX SKCTIEPUMEHTANbHLIX AaHHBIX OKa3bIBAETCH, YTO BEp-
TUKanbHasa coctaenswwan RRS npeBbilaeT ropn3oHTanbHy COCTABMASIOWY U MOXET HEFATUBHO BNWATL Ha (DYHKLMO-
HanbHOCTL 06opyaoBaHWA-KaHoMAarTa, TO CreayeT NPUMEeHSATb APYron MeTod KBanuukaLuum no KpUTEPKUI CENCMOCTON-
KOCTW.

h) Ecnu obopynoBaHne-kaHAWOAT COOEPXUT 3MEMEHT, KOTOPLIN MOXET AaTh 0TKa3, CBA3a@HHbIN C YCTANoCTb Nofg,
BO3AENCTBMEM ManoLUMWKIOBLIX HArpy30K (cM. npunoxeHue E), aToT anemMeHT cneayeT oLeHUBaTL ansTepHaTUBHLIM METo-
[0OM, OAHUM U3 Tex, 4YTo onucaxbl B 9.6.5 unu 11.5.

A.5 [lokymeHTUpOBaHue KBanudgpukaumMm, ocHOBaHHOW Ha onbITe

A.5.1 Oowre nonoxeHus

[Mpw ucnonb3oBaHuM AnNs KBanuUKaLMm Ha CEACMOCTOMKOCTb eanHuLbl obopyaoBaHua-kaHguaara Metoga, oc-
HOBaHHOro Ha onbITe, KBanuduKauma JOMKHa BKII04aTb COOTBETCTBYIOLLYIO JOKYMEHTALMIO, yKa3aHHywo B pasgene 13, u
OOKYMEHTAaLMI0, COOepHaLLyH:

a) CnpaBoYHbIe JaHHbIE;

b) mHdopmauuio o kBanugukauun obopygoBaHus-kaHguaoara, ykasaHHyo e A.5.2 nA5.3.

A.5.2 CnpaBo4Hkle AaHHble

[ oKkyMEHTUPOBAHHLIE CNPABOYHLIE AaHHbLIE, UCMONB30BaHHbLIE ANS KBanudmMKaumnmM Ha OCHOBE OMbITa, AOMKHBI CO-
OTBETCTBOBaTb TPeDOBaHMAM, U3NOXKEHHBIM B MPUIOXKEHUM A, 1 BKMKOYATL CNeayloLlee:

a) XapaKTepWCTUKY aKcnepumeHTanbHbiX konebaHmi (cm. A.2.2 n A.3.2);

b) dopmuposaHue EES unu TES (em. A.2.3 1 A.3.3);

C) XapaKkTepucTUKy Knacca pedyepeHTHoro obopygoraHus (cMm. A.2.4 n A.3.4).

CnpaBo4Hbie AaHHble MOTYT OTHOCUTBCA K KBanvdukaumn paccMmatpveaemoro obopyaoBaHva MM MMeTb oBLLMIA
XapakTep M BXOOWTb B JOKYMEHTALMIO NOCPEACTBOM CChINKK.

3a40KYMEHTUPOBaHHBIE JKCNEPMMEHTANBHBIE CEMCMWYECKUE OaHHble OOIMKHEI CogepxaTe pesynsraTtel 0630poB,
WHCMEKLMIA N ONPOCOB, NPOBEOEHHLIX BCKOPE NOCINe 3eMIeTpACceHns, YTobbl NnoaTBepanTb, YTO pedepeHTHoe 0bopy-
[OOBaHMe BbINOSHANO CBOW (DYHKLIMK BO BPpEMSA 1 NOCMe 3eMneTpaceHns 6e3 kakoro-nmbo peMoHTa U KOppeKTUPOBOK.

Cnepnyet obpatute ocoboe BHUMAHME HA OOKYMEHTaLWO MO NpedbiaylivM 3eMNeTpsiceHUsIM, kacatollytocs obo-
PYLOBaHWUsA, KoTopas Mormna GbiTb COCTaBMneHa CMyCcTd 3HAYUTENbHLIA Nepuon BPEMEHU Mocne 3eMMeTPACEHWs, YTobbl
YCTaHOBUTbL €€ KOPPEKTHOCTb W MpUMeHUMOCTb. ODOCHOBaHWE NPUMEHEHWUS M MPUEMIEMOCTU TakuX AaHHLIX crnenyeT
YeTKo chOpMynMpoBaTh B KBanMUKaLMOHHOM OTHeTE.

3a40KyMEHTUPOBAHHLIE 9KCNEPUMEHTANBHLIE AaHHbIE UCTMbITAHUI AOMKHBI COAEPXKaTh pe3ynsTaTel 0630poB 0TYe-
TOB 0 KBaNUMUKALMOHHBIX CEMCMUYECKUX UCTIBITAHMAX, B TOM YMCNE, KpOME NPOYero, AaHHble, HeobxoauMele ANA naeH-
Tudmkaumn TMna, MoOgenu 1 npouseoauTena obopyaoBaHWa, BXOAHLIX konebaHuid Npu UCMbITAaHUAX, CNEKTPOR OTKMMKA Ha
MP3/S2 un N3/S1, a Takke yHKUMOHANLHOM paboTocnocobHoCTH.

HokyMmeHTauna JomKHa BKTIOYaTe MAEHTMMWKaUNIO Marepranos, KOMMNEKTYIOWWX U KOMNOHEHTOB, a Takke MOAu-
douKkaLn ans onMcaHus NpU3HaKkoB pedepeHTHoro obopyaoBaHusa.

Heobxogumo dukcupoBaTe BO3LeWCTBUE N0DLIX COOEB U OTCNEXUBaTL UX BMUAHWE C LEeNbo naeHTUduKaumnm He-
OONyCTUMbIX XapakTepuctuk. [JokyMmeHTaLWsa JoMmKHa BKNoYaTh AaHHbIE 0 cO0sAX, peMOHTHBIX paboTax u cocTosHUM pe-
depeHTHOro obopynoBaHUs.

A.5.3 Keanudmkauua obopynoBaHMa-KaHagnaaTa

HokymeHTauuo 0 KBanvdukaumm Ha CENCMOCTONKOCTL 000pya0BaHWA-KaHaAMAATa ANA ero LeneBoro npyMeHeHns
COCTaBMAT MO TOMY Ke NMaHy, YTo M OTYET 0 CecMMYecKkon kBanudmkaumm (cM. 13.2), 1 oHa BKMKYaEeT cnegyrllee:

a) AOKYMEeHTauMo CO CMPaBOYHBIMY AaHHBIMUW UMW CChINTKAMU Ha HUX, KaK yka3aHo B A.5.2, KOTopbIe UCMONb30BaHbI
npv cercMU4eckorn Kkeanudukaumm obopygoBaHusa-kaHauaara,

b) pokymeHTaumio no kBanvdmkaumm obopynoBaHMA-KkaHauaaTa, noaTeepxoarowyto cobniogeHne Tpeboeanni no
A2.5nmA.3.5.
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Heobxoaumo NpeacTaBuTs, 060CHOBAHKWE TOMO, MTO 0BOPYAOBaHWEe-KaHAMAAT oTBevaeT TpeGoBaHUAM, NpeabaBns-
eMbIM K Krnaccy pedepeHTHOro obopyaoBaHuns, C TOUKKM 3PEHUA COOTBETCTBUA NPaBuniamM BKIIOYEHUA U NPeaoTEPALLEeHNs
HedonyCcTUMBIX XapakTepucTuk. CneayeT ykasaTk pasnuuna Mexay pedepeHTHbIM obopyaoBaHWeM U 06opynoBaHueM-
kaHauaaTom. [Ina NoATBepKAEHUS TOTo, YTO Pasnuuug HE CHMKAIOT CEMCMOCTOMKOCTE HIDKE JOMYCTUMOrO Npedena, MoryT
noTpeboBaTbCA AOMNONHUTENBHBIE aHamNKW3 UMK UchbiTaHue. [JoKyMeHTauWs OOMmkHa NoaTBepXaaTh, YTo pedepeHTHoe
06opyaoBaHMe MOXET BbINOMHATEL 3af4aHHble (OyHKUWMMU B YCTIOBMAX, PaBHbLIX YCNoOBMAM, Tpebyembim ans obopyaoBaHus-
kaHauaaTa, Unu B 6onee XeCcTKUX YCIOBUAX.
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MpunoxeHune B
(cnpaBo4Hoe)

N3mepeHue YCKOpeHWUA HYyNneBoro nepuoga

YckopeHue Hyneeoro nepuoga (YHI1) aBnaetcs ogHUM M3 napameTpoB, KOTOPbIA crieayet MamepaTb, YTobbl no-
kasaTb, 4To TRS gomkHbiM obpasom oxBatbiBaeT RRS. Heobxogumo, 4tobel YHIT TRS oxeateiBano YHIT RRS ¢ yueTom
W3MEeHeHWs1 BO BpEMEHM TOMbKO YacToT KonebaHui BubpocTeHda, Haxoasawmxes B obnactn yeunenuss RRS. ina nyywero
NOHUMAaHUA CNenYOLMX Aanee NonoXeHU MOXHO Ha3BaTb Takoe YCKOpeHWe Hyneeoro neproda TRS naeansHbIM.

3HadeHue YHI1 nony4arT aHann3oM crnekTpa OTKMUKa [0 4acToThbl, NpeBbillaolei YacToTel konebaHuin Bubpo-
CTeHAa B X BpeMeHHON 3aBUCUMOCTU. TUNWYHEIE BpPEMEHHEIE 3aBUCUMOCTU KonebaHuii BubpocteHaa obbluHO copepxat
4acToThbl, NpeBbIlAakLMe YacToTsl obnacTu yeuneHus RRS. Bonee BeicOKWE 4acTOThl MOMYT BbITh CrEHEPUPOBaHLI B pe-
3ynerare:

a) nckaykeHwii dopmMbl BOMH Nof BO3AeNCTBUEM rMapaBnuyeckux Bo3dyguTtenel Bubpauuu;

b) HennoTHbIX KpenneHui 1 pebeskaHns, BO3HUKALLMX MeXay BUDpOCTEHOOM, KPEnexXHbIMW NpucnocobneHus-
MU U UCTBITYEMBIM U3OENUEM;

C) HennoTHbIX KPEMNeHUn n gpebesKaHna, BO3HMKAILWMX BHYTPWU CAMOT0 UCMbITYEeMOro M3aenus.

IioBble Takve BO3OENCTBUA MOTYT MPENATCTBOBATb TOYHOMY M3MEPEHNIO MCTUHHOTO UNK hakTudeckoro YHI cnek-
Tpa OTKNMKa Npy UCNbITAHWK, A&Ke ecnu NpoBecTn aHanua o Yactot 100 unw 200 Mu. Kpome Toro, gaxe korga MCTUHHOE
3Ha4yeHWe YHIT TRS nony4yeHo aHanu3om A0 OOCTaTOMHO BLICOKOW YacTOThbl, 3TO He AaeT npsiMoro crnocoba y3HaTe 6e3
JanbHenwero aHanunsa, Korga senuynHa nctuiHoro YHI ctadet pasHon ngeansHomy YHI TRS. [nsa nonyyeHus UCTUH-
Horo 1 uageansHoro YHI MOXHO NpUMEHATE yKa3aHHbIE HUKE METOAbI.

OcHoBHOM TRS gomkeH oTpakaTb COBOKYMHOCTb BOMHOBLIX konebaHui B TOYKE M3MEPEHUA C TEM Xe 3Ha4YeHU-
eM KpuTudeckoro gemnduporaHus, 4to U y RRS. Korga cdopma TRS cxogHa ¢ doopmoi RRS, cpaBHMTENLHO TOMHOE
3Ha4veHne YHIT MoXKHO nony4mTb M3 BbICOKOYACTOTHOW acumnToThl TRS. Korga TRS MMeeT TeHAeHUMI0 K NOBLILIEHWHO B
BLICOKOYaCTOTHOM AMana3oHe, MOXHO BbIMOMHWTE AOMOMHUTENBHLIA aHann3 Npuy CyLECTBEHHO OTNNYAIOLEMCS 3HAYEHN
nemndupoBaHus. MicTuHHoe aHadeHue YHI MOXHO Mony4uTh B BBICOKOYACTOTHOW YacTW CMEKTPa, FOe CXOAATCA KpUBLIe
aByx TRS. Kora gBe KpuBble He cXoOdaTcs, UCTUHHOE 3HadeHne YHIT MmoxHo onpefenuTs TOMbLKO nyTeM aHanusa o 6o-
Nee BbICOKOW 4acToThl.

Korpa netuHHoe 3Havenmne YHI TRS nokaseiBaeT, 4To 3a npegenamu obnactu yeunennsa RRS, oTpaxatowero spe-
MEHHYH 3aBUCHMOCTb, HET BbICOKMX YACTOT, TO Takoe 3HadveHve YHI Takke MOXHO cuMTaTh naeansHbIM.

Korga netuHHoe 3HadeHue YHI TRS nokasbiBaeT NpUCYTCTBUE BbICOKUX YACTOT, MOXHO BbIMOMHUTE AONONHUTENb-
HbIA aHanu3 popMbl BOMHbI (PMNETPaLMen HA3KMX YacToT curHana Ha npegeneHoi yactote RRS vnu Beiwe Hee. 310 no-
KaxkeT 3HadeHwne uaeansHoro YHI, kotopoe gomkHo 6biTe paBHeiM YHIT RRS unun npesbiwats ero.

Ona undpoBbIX CUCTEM MOTYT MMETEL MECTO annapaTHbie/MporpaMMHbIe OrpaHUYeHUs, CBSA3aHHble C pa3MepoM
6noka, 4acToTON BbIOOPKK 1 COUNETPaMM 3alUKThl OT HAMNOXeHMA CNeKTPoB. PekoMeHayeTca NpoBoAUTE aHann3 TOMNbKO 4o
WHTepecywero Makcumyma YactoT RRS. lNocne atoro YHI onpenensatoT cnegytowmm obpazom:

d) no NMKOBOMY YCKOPEHWIO, MOKa3aHHOMY Ha oUMPOBAHHOW BPEMEHHOW 3aBUCUMOCTH, MOMYYEHHON ¢ NPUMEHE-
HYeM PUNETPOB 3aLUMTLI OT HANOXEHUS CNEKTPOB, YCTaHOBNEHHOMY NpY NpeaensHor YacToTe;

€) uccrnegoBaHWeM 3annMcaHHOro CnekTpa OTKMMKa BO BpeMEHW, OTCOMNBTPOBAHHOMO Ha NpeaenbHOn HacToTe.

Cnepyet 0bpaTiTe BHUMaHWE Ha TO, YTO BbibpaHHan BEpXHAA YacToTa He AOMKHAa MpPeBbIAaTh YacToTy OTKMNMKa
PErMCTPMPYHLLETO YCTPOWUCTBA. ANETEPHATUBOW CaMONMCLY MOXET CIYXXWUTb OcLMnorpadg, MMeoLLIMiA B NpuHLMNe bonee
BLICOKYK 4acToTy oTknuka. MNockonbky 3HadeHue YHI pearvpyet Ha mexdpaszHoe B3aMMOOeWCTBINE MEXAY PasnUyHbIMU
YaCTOTHLIMW KOMMOHEHTAaMU, PEKOMEHOYETCA UCMNONbL30BaTh UNLTP ANs YCTAHOBMNEHWUS NpeaenbHON YacToThl.

YKasaHHble MeToObl aHanMu3a Takke MOXHO NMPUMEHATL B Cry4asx, Korga U3MEepsoT OTKMMK Kakon-nmbo ToukM C
Lenblo 1cronb3oBaHus ero B kadectee RRS ans nocneaylolwlero nenbiTaHns KOMMNOHEHTa unn yctpoictea. [Npu Takom
MCMNOMb30BaHNN UCMbITAHUA PEKOMEHOYETCA CHavana CMHTe3upoBaTh BONMHOBOW MMMNYNbC oTchuneTpoBaHHoro RRS, a no-
ToM gobaenaTe Honee BbICOKME YACTOThI AN NonyyveHus nonHoro RRS. B kavecTee ansTepHaTMBLI ANA AeMOHCTpauLun
TpebyeMoro coctaBa 4acToT MOXHO ucnonb3oBats PSD.

55

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 63/ 82
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-70925-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67493
https://gostexpert.ru/gost/gost-70925-2023?utm_source=pdf&utm_medium=67493&utm_term=page

FOCT P 70925—2023

MpunoxeHwne C
(cnpaBo4Hoe)

CocTaB 4acToT U CTauMOHAPHOCTbL

CopepraHue HacTOALLErO NPUMNOXKEHWA KACAETCA PELLEHUA ABYX 3afauy:

a) cocTaBa 4acToT;

b) craunoHapHOCTM cocTaBa 4acToT.

Llensto obenx 3apady AensaeTcs (POpPMUPOBaHME BXOAHOMO BOSIHOBOTO UMMYNbCA, AOMKHBIM 00pa3oM MMUTUPYIOLLErO
BO30yxeHWe NocTynMpoBaHHbIM celcMuyecknM cobbiTem. daxe B criyyae, korga TRS oxsaTteiBaeT RRS, Bcnencrteume
otnnuma cdopm konebaHuii aTUX OBYX CNEKTPOB COCTABR YacTOT WMX BOINHOBLIX KOnebaHuii MOXeT MEHSATbCH KOPEHHbIM
obpasom. MogobHoe ABneHWe MOXET HabnaaTbCs B OTHOLWEHWM OAHWX 4acToT W ObiTe HEXapakTepHbIM AN OpPYruX.
CyLecTByeT pag cnocoboB, KOTOPLIMW MOXHO BOCMONB30BaThLCHA, YTOObLI NOKa3aTbk aeKkBaTHOCTb COCTaBa YacToT CUHTE-
3MPOBaHHOM (hOPMbI BOMTHOBOMO MMMYMbCa, HanpuMep, cneayolwmnm obpasom:

c) RRS oxsaveH TRS npu aHanormyHbix hpopmax cnekTpos, Takum obpasom nogobHble ycuneHua NpUBOAAT K 3Ha-
YWTEMNLHBIM CNEKTPanbHLIM MUKaM B AMana3oHax yCUNeHus CneKkTpos;

d) cocTae 4acToT hOpMbI BOMIHOBOIO MMMyNbCa NpW UCTIbITAHWK, NOTYYEHHOW Ha OcHoBe npeobpa3oBaHna Pypbe,
coBMecTMM c obnacTeto ycuneHna RRS;

e) cocrtaB 4actor PSD BonHOBOro MMMyneca npy UCNbITaHUM COBMECTUM C yCUIeHHOW YacTelo RRS.

[Mokasae HagnexallMid COCTaB YacToT, HEODXOAMMO TaKKe NoKa3aTb ero CTaTUCTUYECKOe NOCTOSHCTBO BO BPEMEHN
Npy pazyMHOM J0NYCTUMON MOTPELLHOCTH.

UTo6bl rapaHTUpOBaTh CTalUMOHApHOCTb, BCE HEOBXOOAUMbIE YACTOThl B MHOIOYACTOTHBLIX BOMHOBBLIX WUMMyrbcax
OOMKHbI CTATUCTUYECKM NMPUCYTCTBOBATL B CUMbHLIX KonebaHusax. OguH u3 cnocoboB ybeauTscsa B CTALUMOHAPHOCTU —
nokasatb 3710, nony4as TRS ¢ BpemMeHHbIM MHTepBanom. [poleaypa NpyvBegeHa HUXKe.

Mpouenypa nony4yeHWsa cnekTpa oTKIMKa C BpEMEHHLIM MHTEPBANoM OTNMYAETCA OT TPaAWMLMOHHOIO aHanmaa cnek-
Tpa OTKNWKa TEM, YTO BbISBMEHWE MWKA OTKITMKOB OCLWUMNATOPOR C OOHOW CTEMNEHb CBOBOALI NPOUCXOANT Kak yHKLMA
BpeMeHHBIX MHTepBanoB. HanpumMep, NpoMexxyTok BpemeHu, paeHbld 30 ¢, MOXKeT BbITh pazgeneH Ha NATb UHTEPBANoB
no 6 ¢, Kaxablil U3 KOTOpPLIX UMEET COOTBETCTBYIOLLWNIA CMEKTp oTKNnka. CnegyeT OTMETUTL, YTO BPpEMEeHHAA 3aBUCUMOCTb
BXO[IHOIO CMrHana NnocTOsiHHa BO BCEM MPOMEXYTKE BPEMEHW U HE pa3feneHa Ha MHTepBanbl. Ha npakTuke MUHUMarnbHbIA
BPEMEHHON MHTEPBAar OOMKEeH COCTaBNATbL HEKOTOPYHO BEMWYMHY, KpaTHYIO NeEpUOay HauMeHblleln YacTtoTbl. OcHOBaHneE
ONA CpaBHEHWS MOXHO MOMYYUTb U3 MOXOXKErD aHannaa BpeMEeHHLIX 3aBUCMMOCTEN penpe3eHTaTMBHOIO pearnsHoro 3eM-
NeTPACEHUS.

[pyroi MmeToa nogTBEpXAeHUA CTALMOHapHOCTY COCTaBa YacToT npegnonaraet ucrnons3osaxme PSD ¢ BpemMeHHbIM
VMHTEpPBAanom. Y4acTok BpEMEHHON 3aBUCMMOCTI YCKOpPEHNS BUGpOCTEHAA C CUINbHLIMUK KONebaHuAaMK AeNAT HA HECKOTBKO
WHTepBanoB W paccyuTbiBaloT PSD ans kawpgoro uHTepsana. ConocTaBrneHne Heckonbknx PSD OomkHO nokasaTtb, YTo
BCE YacTOTbl CTATUCTMYECKW MPUCYTCTBYIOT B OQMHAKOBOW CTEMEHWU B KaXXAOM BpeMeHHOM uHTepeane. OcHoBaHue Ans
CpaBHEHUS MOXHO MOMYYWTb M3 MOXOXEro aHanuaa BPeMEHHLIX 3aBUCUMOCTEN PENpe3eHTaTUBHOIO peanbHOro 3emre-
TpACEHUSA.

Euwle oguH mMeToq NOATBEPKOEHUA COOTBETCTBYHOLLEN CTALMOHAPHOCTIM COCTaBa YacToT 3aKnioyaeTca B NpeacTae-
NEHUU BPEMEHHBIX 3aBUCUMOCTEN BXOAHOTO BOMTHOBOMO UMMYmbCa, MCNOMb3YEMOro Npw UCMbiTaHun. 3TO MOXHO caoenathb,
pasgenve BOSIHOBOW MMMYNbC HA y3KOMOMNOCHbIE COCTaBnsAwLwmne (HanpuMmep, ¢ nHTepeanom 1/3 okTaBbl) M NpeacTaBvB
BPEMEHHLIE 3aBMCUMMOCTM ONA Kaxdoro uHTepeana. Kaxgas yacToTHas COCTaBrsawLwas OOMmKHA ObiTb CTAaTUCTUYECKN
HEMpepbIBHON Ha NMPOTSKEHWUM BCETO MCMbITaHWA. [py 3TOM BEPOATHOCTHAA NIOTHOCTL MakCUMAarbHOW aMmnnuMTyabl Ans
Kaxaoro MHTeEpBana BONHOBOTO MMMynbca LWWpUHOW 1/3 oKTaBbl AOMMKHA NOOYUHSTLECS pacnpenenenuto Penes. [nsa noa-
TBEPXKOEHWUS CTALMOHAPHOCTM MOXKHO NPUMEHSTL Mobor Apyroi nonyyYmelunin obocHoBaHWe MEeToa.

Cnegyet oTMETUTbL, YTO ANS Ka)40ro MeToAa CMHTE3MPOBaHMA BO30YyKaatoLLlero BOMHOBOMO UMMyrnbca Heobxoaumo
NpoOeMOHCTPUPOBATL CTalWOHAPHOCTL COCTaBa YacTOT XOTS Obl OOWMH pas, T. e. NOATBEPKAEHWE CTALUMOHAPHOCTU He
TpebyeTcs ANA KaKOoro UCTbITaHuA.
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MpunoxeHune D
(cnpaBo4Hoe)

McnbiTaHnAa Ha YCNOBHYH BEPOATHOCTbL OTKa3a npu CeACMUYECKOM BO3OeACTBUN

D.1 O6wme nonoxeHnsa

McnblTaHWe Ha YCNOBHYK BEPOATHOCTb OTKa3a Npu CeMcMUYecKoM Bo3gencTBum (9.3) — aTo MeTod, NpUMEHSIeMbIN
Ans onpeaeneHus NoporoBOro YPOBHA BO3BYKAEHWS, HUKE KOTOPOro McnbiTyeMoe obopydoBaHue oTeevaeT yHKUMOo-
HanbHLIM W KOHCTPYKTUBHBIM TpeGOBaHUSAM B COOTBETCTBUW C €ro LeneBor dyHKkumen 6esonacHocTu. McneitaHne MoxeT
ObiTE NPOBEAEHO C UCMOMb30BaHWEM PasNUYHbIX BONMHOBLIX BO3OYXaaLWMX UMMNYNbCOB, onvucaHHbIX B 9.6, npy cobnoje-
HWW pekoMeHAaLMiA U OrpaHNYEeHUA, NPUBEAEHHbLIX B HACTOSALLEM MPUNOKEHWUN.

[aHHbIe UCMBITAHWIA HA YCNOBHYH BEPOSATHOCTL OTKA3a NpW CENCMUYECKOM BO3AENCTBUW MOTYT BbITh MCNonk30Ba-
Hbl ANA pasHblX Lenei: oT ycTaHOBNEeHUs obLMX KBanuuKaLuMoHHbLIX YPOBHEN A0 npefocTaBneHusa uHdopmauumn 4na
OLIEHKN BEPOATHOCTHOIO PUCKA CUCTEM, B KOTOPLIX AOMKHO ObITk ycTaHoBNeHo obopydoBaHwe. Peaynstartel ucnsitaHui
Ha YCNOBHYIO BEPOSATHOCTL OTKa3a Npu CEMCMUYECKOM BO3AENCTBUM MOTYT BbiTh OrpaHuHeHbl paMKkamm hu3nHECKnX cro-
coBHOCTEN MMUTATOPOB CENCMWYECKOT0 BO3AEWCTBUA MM obwrMK BO3MOXKHOCTAMK obopyaosaHua. [pyriMu crioBamm,
ucnelTyemoe obopynoBaHue MOXeT OblTb YCTOMYMBLEIM K Donee cMNbHOMY BO3DYKOSHUIO, YeM MaKcUMarbHbIA BXOOHOW
CUrHan, nocTynawLwwni oT BUBpocTeHaa (T. . ceBepx npefena cteHaa).

OB6bMHO MporpaMMa WMCMbITAHWA Ha CEWCMOCTOMKOCTb MpedycMaTpyvBaeT 3afaHHbI YpOBeHb KBanudukaumm
(HanpumMep, KOHKpeTHOE NMpUMEHEeHWe NPU KOHKPETHOW celcmudeckon obctaHoBke). Ecnu Bo BpemMA BbINONHEHWS Mpo-
rpamMmmbl UCMbITaHWI obopynoBaHWe OEMOHCTPUPYET HeCOOTBETCTBME KPUTEPUAM MPMEeMIeMOCTM, HO He nony4aeT mno-
BpPeXOSHUIA, MCKNIDYaoLWKNX anbHeALWNe CNbITaHKs, TO YypoBeHb Bo30YXAEHUSA MOXHO NMOCTENEHHO CHMXaTk A0 TeX nop,
noka He ByaeT JOCTUrHYT YpPOBEHb, NPW KOTOPOM UCMbITyemoe obopydoBaHue ByoeT COOTBETCTBOBATbL KPUTEPUAM Mpu-
emnemocTu. M HaobopoT, ecnn obopyaoBaHne ycnewHo NpOXoAMT UCMbITaHWe WM COOTBETCTBYET BCEM KpPUTEPUSAM Mpu-
emMneMocTu Ans 3afaHHoro ypoBHA KBanudmkauum, To ypoBeHb BO3GYKOAEHNS MOXHO NOCTEMNEHHO NOBEILLATE 40 Tex nop,
noka He BygeT AOCTUrHYT NMOPOrOBbIf YPOBEHb, NPX KOTOPOM MCMbITyemoe obopydoBaHWe nepectaHeT COOTBETCTBOBaTb
KPUTEPUAM MPMEMNEMOCTH. YPOBHWU MOXHO PerynvpoBaTh MCXOAA M3 NPakTUHeCKMX COOBpaKeHnid, 4Tobbl HaWTW MaKcu-
MarnbHbIA YPOBEHb YCMELLIHbIX MCMNbITaHWiA, KOTOPLIA BydeT cuMTaTbesl YpOBHEM YCIOBHOW BEPOATHOCTM OTKa3a obopydo-
BaHWA Npu ceilcMu4eckom BosgencTeun. CnegyeT obpaTMTe BHMMaHWE Ha TO, YTO UCMbITyemoe obopydoBaHWe AOMKHO
ObITb 4OCTATOYHO COCTApeHo A8 NpoBeaeHns HeobxoQuMOoro yncna uenblTaHuia Ha Bo3aencTeue 13/S1 go nocnegHero
yCneLHoro ncneitaHusa. B npunoxenun E gaHsl pekoMeHAaumMm no oLeHKe KoNWYecTBa LMKNOB HarpysKku, npunaraembix K
eduHULE UCNbITyemMoro obopygoBaHus.

Kpome Toro, AaHHbIe UCNbITAaHWIA Ha YCNOBHY BEPOATHOCTE OTKa3a Npw CEACMUYECKOM BO34eMCTBMM O4eHb nones-
Hbl 4NA onpedeneHns 3anaca CeNCMOCTOWKOCTH, yYMTbIBaKOLWero pabotocnocobHOCTE U3genus no MCTe4eHUn BpeMeH!
€ro LeneBoro NpUMeHeHus.

D.2 Bos3byxaeHue KonebaHun

Kak 6b1no ykasaHo Bbille, UCMbITAHUS HA YCMOBHYH BEPOATHOCTE OTKa3a Npu CEMCMUYECKOM BO3OEACTBUM MOXKHO
NPOBOAUTL C UCMOMb30BAHMEM Pa3nu4HbIX hopM BO3BY»K4alOLWEro BONMHOBOMO UMMYNLCa, onucarHelx B 9.6. Hanpumep,
yTOBEI ONpefeniTs YPOBeHb YCTOMYMBOCTU 0BOpyAoBaHMA K KpaTKOBPEMEHHOMY O4HOYACTOTHOMY BO3byxaeHuio, obopy-
JoBaHWe MoxeT BblTb NogBeprHyTo NBoMy 04HOYACTOTHOMY BO3GYKAEHWUID, HanpMMep CMHyconaanbHbIM KonebaHusam.
CuHycovpanbHble konebaHna MOXHO NMPUMEHATL B AvanasoHe YactoT oT 1 My 4o npegenbHoi YacToTel. CMHYcoMaanb-
Hble KornebaHWa NPUMEHSIIOT NOCneaoBaTeNbHO Ha Kaxaon cobcTBeHHOM YacToTe obopynoBaHus, YCTAHOBNEHHON UCTbl-
TaHWeM Mo noucky pesoHaHca. OgHaKo ecnu pe3oHaHcHble KonebaHua obopyaoBaHUs TOYHO He onpeneneHsl, UHTepBan
YacToT MeXay WUCMbITaHUAMU MOXKHO Cy3uTb A0 1/2 OKTaBbl UMW MeHee ONA OOCTWXeHWs Gonbliero KoHcepeaTuama. C
[OPYrO CTOPOHbI, KOraa U3-3a HENWHEMHONO UCKaXKEHWA curHana BHyTpu obopynoBaHus MMEET MECTO LLUMPOKOMONOCHbIN
PE30HaHCHbIA OTKMWK, YacTOTHbIA MHTEPBAN MOXHO PaclMpuTe BO M3bexkaHue HexenaTeneHoro adpekta ycrtanoctu.
AMnnnTyay konebaHuii Ha Kaxaon YacToTe YBENUUMBAKOT 4O TEX NOp, NoKa 06opyaAOBaHWe He NepecTaHeT YAOBNETBOPATL
KpUTEPUSM NpueMnemocTi. Yncno konebaHuii Ha UMMNYNbC OOMKHO HaXOAWTLCS B AManasoHe oT 5 go 10, a uncno nM-
NyMbCOB 3@BMCUT OT YacTOTel BO30Y)KAAKLLEND CUrHANA U MPOAOIHKUTENBHOCTU MOAENUPYEMOro 3eMneTpaceHus. o atum
AaHHbBIM MOXHO NMOCTPOUTE KPUBLIE 3aBUCMMOCTU YPOBHS BXOAHOMO CUrHana ot 4acToTkl. KpomMe Toro, no ogHo4acToTHLIM
BXOAHbIM OaHHBIM MOXHO BbIMMCMUTE CMEKTpbl OTKIKMKA NPW YCNOBHOW BEPOATHOCTM OTKA3a C YYETOM ONpedeneHHbIX
3Ha4eHnin gemMndupoBaHna.

AHanoruyHo cnocoby Bo3bykaeHUs CMHYCOMAAaNbHBIM UMNYbCOM 06opyaoBaHME MOXKET BbiTb NOABEPTHYTO BO3-
ByKOAEHUIO HEMPEPLIBHLIMM CUHYCOMOANLHBIMM KONebaHUaMM Takol e YacToTel. MOXHO MCNonL30BaTh AONONHUTENBHbIE
YyacToThl Ana Gonee NOMNHOrO onpeaeneHus HMKHX ToYek Ha rpadhuke YCNOBHOW BEPOATHOCTU 0TKA3a NpKu ceicMmnyeckom
BO3aencTBMU. Kpome TOro, no AaHHbIM MCMbITaHWiA ¢ YCTaHOBUBLUMMCS HEMPEPLIBHBIM CUHYCOMAANbHbBIM BO30YXaeHWEM
MOXXHO rpachuyeckn NpeacTaBuTe CEPUI0 CNEKTPOB OTKIWMKA NPMW YCIIOBHOW BEPOATHOCTM OTKa3a € Y4ETOM ONnpedeneHHbIX
3HayveHuWin gemndupoBaHus. MonydeHHble TakuMm 0Bpa3oM CnekTpsl OTKNKMKa NpeacTaBnsaT cobol knaccuyeckne peso-
HaHCHbIEe KPUBLIE CO CPEAHMM 3HAYEHWMEM TECTOBLIX 4acTOT.
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[Ons gemoHcTpauMn YpOBHS YCNOBHOW BEPOATHOCTWM OTKa3la obopyaoBaHWsA MpW CEWCMMYECKOM BO3OEWCTBUM
MHOro4acToTHoro Bo3byxaeHusa obopynoBaHe OOMKHO BbiTe NOABEPrHYTO BO3LEWCTBUIO CRy4YalHOrO MHOrOYacTOTHOMO
curHana. Obwwnii ypoBeHb U oopMy CnekTpa HeobxodMMO OTKOPPEKTUPOBATE ANs YCTAHOBMEHWA CNeKTpa OTKIMKAa Npu
YCMNOBHOWM BEPOATHOCTM OTKa3a Npu CENCMUYECKOM BO3AENCTBUN.

Ecnv nmeer mecto cymmapHblii adppekT B cnyvae MynsTUMOAANBHOTO OTKNMKA, CMEeKTp OTKMWKa Npu YCrMoBHOW
BEPOATHOCTM OTKa3a MpW CencMU4eCcKOM BO3LENCTBMKM HAaxodWTCHA HWKE CNeKTpa, YCTaHOBNEHHOMO MpW OgHOYaCTOTHOM
BO3ByXaeHuu.

D.3 MNpumeHeHWe pe3ynLTaToR

Hwke npegcraBneHbl pekoMeHAaLWmn No MCNOoNb30BaHUID AAHHBIX UCMBbITAHWIA HAa YCMNOBHYH BEPOSTHOCTL OTKasa
npy ceMCMUYECKOM BO3OEWCTBUM.

a) Korpa RRS umeeT WnpokWid gManasoH, MHOMOYacTOTHbBIA CMEeKTP OTKIMKA NPy YCNOBHOW BEPOATHOCTU OTKasza
BCJIEACTBUE CENCMWYECKOrO BO3AENCTBUA, CCDOPMUPOBAHHbLIN C YYETOM COOTBETCTBYHLLIENO KPUTUYECKOrO AeMndrupoBa-
HuWsA, criegyeT HanoxuTe Ha RRS, 1 oH gomkeH ObiTh Beiwe RRS.

b) Korpa tpe6oeaHuve pazpeluaeT npoBeaeHUE UCMbITAHUS C OAHOYACTOTHLIM BO3DYKOEHWEM, A0NYCKaeTCs ANns OX-
Bata RRS ncnonb3oBaTth CNEKTP OTKMMKa NpU YCIOBHOW BEPOSATHOCTW OTKa3a BCNEeACTBUE CEMCMUYECKOro BO3OENCTBUS,
NOMYYEHHbIV NPK TAKOM UCTLITAHWUN.

c) Koroa RRS coctouT 13 BLICOKOTO Y3KOro nuka (Hanpumep, vk no npudurHe npeobnagatolero ropusoHTansHoro
YCUIMBAIOLLErOCH pe30HaHca), 0QHOYaCTOTHbIWA CNEKTP OTKMMKA NPW YCNOBHOW BEPOATHOCTW OTKasa BCreaCcTBME CEACMU-
YEeCKOro BO3OEWMCTBUSA, NMOMYYEHHbIM NPKU COOTBETCTBYHOLLEM KPUTMYECKOM OeMndupoBaHun, cnegyeT HanoxuTe Ha RRS,
1 OH gormkeH beiTh Bbilwe RRS.

d) Koropa RRS npepnctaensier coboi coveTaHue BapuaHToB a), b) u ¢), nydwe Bcero pabotocnocobHocTs obopyao-
BaHWA OEMOHCTPUPYET KOMBUHAUMWSA OaHHbIX UCMBITAHUIA Ha YCNOBHYI0 BEPOATHOCTL OTKA3a BCNEACTBUE CEWCMUYECKOTO
BO3OEWCTBKSA, MPU YCIOBMK, YTO UX MCMONb30BaHWE COOTBETCTBYOLLMM 06pa3oM 060CHOBaHO.

CnekTp OTKNWKa Mpu YCrNOBHOW BEPOSATHOCTU OTKa3a BCMNEACTBUE CEWCMWYECKOTO BO3AEWCTBUSA MOXET BbiTh MC-
NnonbL30BaH B Ka4ecTBe BXOAHOW MHhopMaUMKU ANA OLEHKW BEPOATHOCTHOTO PMCKa CUCTEMBI, B KOTOPYH OOMMKeH DbiTb
BKIMHOYEH UCTLITYEMbI KOMMOHEHT. B aTOM criy4ae cnekTp OTKNMKa NpyU YCNOBHOW BEPOATHOCTH OTKA3a CHavana npeobpa-
30BbLIBAIOT B (DYHKLIMIO BEPOSTHOCTHOMO OTKA3a, KOTOpas XapakTepuayeT 3aBUCMMOCTL YacToThl KorneGaHuii NcnbITyeMoro
KOMMOHEHTa, NPUBOASALLEN K OTKa3y, OT aMmnnuTydbl Bo30yxaeHus. Mo gaHHoW Teme Bonee nofdpobHy MHGopMaLMio
MOXHO NMOMy4YnTh B Matepuanax, NOCBALLEHHbIX OLEHKE BEPOATHOCTHLIX PUCKOB.

D.4 Opyrue acnekTbl

Mo cyTW, UcnbITaHUA Ha YCMNOBHY BEPOATHOCTL OTKa3a MpU CEMCMWYECKOM BO3OEWCTBUWM NpEeacTaBnsioT coboi
MOMbLITKY ONPEefennTb rpaHuLy MexXay AoNyCTUMBIM U HEAOMYCTUMbIM pexMMamu paboTel 06opynosaHusa. B aasucumocTn
0T (POPMbI BONMHOBOIO BO30YKOEHWS, MCMOMNb3YEMOW METOAUKM, a TaKkKe AeNCTBUTENBHON MPOYHOCTU KOHCTPYKLIW MCMbI-
TaHWsi 060pya0BaHMSA HA YCIOBHYH BEPOATHOCTL OTKA3a NPY CEMCMUYECKOM BO3AENCTBUN MOTYT OKa3aThCH B 3HAYNTENb-
HOW CTENEHN M3DLITOYHLIMK. 3TO BaKHOE coobpaxeHue, 0ocoBeHHO B criyyae, Koraa celiCMUYeCKNe UCTbITaHUs ABNAITCA
TOMNBKO YacTbl Bonee WMPOKUX NporpaMM UCMbITAHWIA [Hanpumep nporpamm, KacalLMXCs paspbiBa MepBOro KOHTypa
agepHoro peaktopa (HELB), aBapui ¢ notepen tennoHocutens (LOCA), BeicoTel nognopal. [Noatomy npu paspaboTtke
TakvMx NporpamMmm crnenyeTt NpenycMaTpyMBaTh BO3MOMXHOCTb MCMOMNb30BaHWA HECKOMbKUX 00pasuos, nogBepraemblx cTa-
PEHMWIO B OOMHAKOBbIX PEXMMAX, 4acTb M3 KOTOPbLIX (0aMH unu 6onee) NognexmT UCMbITAHUSAM Ha YCINOBHYIO BEPOATHOCTb
OTKasa Npu CEeMCMWYECKOM BO3OEWCTBUM. ECnu B Xo4e MCnbITaHWIA noarpynna UenbiTyeMoro obopyaoBaHns OOCTUraeT
Ype3MepHOW CTENEHW CTapeHnd, CTaBALLEN Mo BONPOC BO3MOXHOCTb Er0 UCMOMNb30BaHWA ANA NOCNeqyowWmX MCMBITaHUi,
TO OCTaBLUMECH paHee cocTapeHHble 006pa3ybl MOryT BbITh B3AThI AN BbINMOMHEHWA OCTANBHOW NPOrpamMmbl UCTIBITAHWIA.

Korga ucnelTaHus Ha YyCNOBHY BEPOATHOCTL 0TKA3a NPy CEMCMUYECKOM BO3OENCTBUM BLIMOMHAOT MOCIE YCNEeLWHOo-
ro NPOBEPOMHONO UCMBLITAHUSA MYTEM MOLLIATOBOrO YBEMNUYEHUSA YPOBHA UCMBITAHUS, TO 00LIYMHO YCTAHABNMBAIDT LAl TakuMm
06pasom, 4ToBbI MOXHO BbINO YYMThIBaTL CTapeHne obopyaoBaHua npw Bosnencteum M3/S1. Hanpumep, ecnn ypoBeHb
M3/S1 npuHumatoT paeHbiM 1/2 ypoeHs MP3/S2, To ypoBeHb BXOOHbIX KonebaHuii MoHO yBenuumeate ¢ warom 20 %
(. e. 1,20, 1,40, 1,60) ot ucxoagHoro yposHa MP3/S2 po tex nop, noka o6beKT He NepecTaHeT COOTBETCTBOBATL KpUTEpU-
M NPUEMINEMOCTU N He ByneTt gocTUrHyT npegen subpocteHaa. Ecnn yposeHsb [13/S1 npuHMMaloT paBHbiM 2/3 ypOBHSA
MP3/S2, To ypoBeHb NocneaoBaTenbHbIX UCMNbITATENbHbIX KornebaHuii MOXHO yBenudmeats ¢ warom 15 % (1. e. 1,15, 1,30,
1,45) oT ucxogHoro ypoesHa MP3/S2 oo Tex nop, noka o6beKT He nepecTaHeT COOTBETCTBOBATL KPUTEPUAM MNPUEMIIEMOCTH
unu noka He BygeTt JOCTUrHYT npegen BubpocteHaa. 3TO TOMbKO PEKOMEHAALVN, U rapaHTUPOBaHWE afeKBaTHOro y4eTa
cTapeHus npv BosaencTBuK M3/S1 aBNSeTCA OTBETCTBEHHOCTLIO MWL, NMPUHUMAILKX pelleHre ob ncnonb3oBaHuu 06o-
pyOOBaHUA HA MECTE Ha3HAYeHWA.

[Mpwn npoBegEeHUM UCMBITAHWIA C MHOTOYACTOTHBIM CryYaiHbIM BO36YKAEHWEM MO HECKOMBKAM OCSIM MOMy4YaroT CroX-
Hble KOMMMEKCHbIe CNEeKTPbl OTKIMKA MpU YCIOBHOW BEPOATHOCTM OTKa3a BCNeACTBUE CEMCMMYECKOrO BO3OENCTBUA. 3TO
03HayaeT, 4To hopma CnekTpa YacToThbl B 3aBMCUMOCTH OT YCKOPEHWUS MOXET BIWMATL HA NMOPOrOBbLI/A YPOBEHL NPUEMITEMO-
CTW, YCTAHOBINEHHbLIA NOCPEACTBOM UCTLITAHWIA HA YCNOBHY0 BEPOATHOCTL OTKa3a Npu ceNcMUYeckom BozaencTeun. MNpu
MCMOMb30BaHNM OAHHbIX UCTBITAHUIA HA YCIOBHYH BEPOATHOCTL OTKAa3a ANA YCTAHOBNEHMWS YPOBHSA KBanuduKauum crne-
ayeT NpUMeHATE OAUHaKoBbIe KpUTepun Npu cpasHeHun TRS 1 RRS, a Takke BbiTh yBEpeHHLIM B TOM, YTO Nepen npoBe-
AeHWeM KBanuuKaunoHHbIX CNbITaHui obopygoeaHue Biino JomkHeIM 06pa3omM cocTapeHo nof sosaenctenem M3/S1.
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MpunoxeHue E
(cnpaBo4Hoe)

MpoaomKUTeNnbLHOCTL UCNLITAHUA U YUCTNO LUUKIOB

Tonbko 0gHOMO TaKoro hakTopa, Kak NPoOOIMKUTENBHOCTE BO3AEWCTBIS, MOXET BbiTe HE4OCTAaTO4HO OMS YBEepEeH-
HOCTW B aAEeKBaTHOCTW OTKNWKa obopynoBaHWA, CBMOETEMNLCTBYIOWErO O ManouvknoBon yctanocTtu. [Npu yBennyeHun
AvanazoHa gedopMaunii KOHCTPYKTUBHBIX 3MeMeHTOB BABoe 3ddeKkT yCcTanocTh BO3pacTaeT MHOroKpaTHo, npubnunaun-
TenbHO B WecTk pa3. [lvanasoH aeopmaumii, MMeloLWKiA 3HaveHe AN OLEHKW MarnoLMKIIOBOW YCTanocT, COOepxuT
cbo, UMelLLMiA MecTo NpubnuanTensHo B TedeHre 100 UKMKMIOB UMK MeHee. B €BA3W C 3TUM CeMCMUYECKoe UCMblTaHue
crefdyeT NPOBOAUTL B KOHCEPBATUBHOM PEXUME, NMPUAEPXKMBAACH MPU 9TOM aOeKBATHOW NPOACIKUTENBHOCTU W cobnio-
pas TpeboBaHue o ToM, 4ToBbl BXOAHOM BO36YKAAIOLWMIA CUrHaN Bbl3bIBaN 4OCTATOYHOE HYUCNO LUMKINOB OTBETHLIX CUMbHbIX
konebanuin obopygoBaHua. CornacHo 9.6.5 BxogHOW BO30YKOAOLLMIA CUTHAM LOSKEH reHepMpPOoBaTh OTKNUK B 060 Tou-
ke oBGopygoBaHus, JOCTaTOMHbIN, YTOOLI Bbi3BaTh ODLLYIO YCTanocTb, Kak MUHUMYM 3KBUBAMNEHTHYIO TOMW, KoTopylo obe-
crnevrBaeT BXOOHOE CeMCMUYECKOE BO3OEWCTBME B ONOpHOW nnute obopygoBaHusa. Yucrno LMKNOB CUMNbHLIX konebaHui
B OTOUINLTPOBAHHOM (34aHWeM, Nonom, Lwkadgom, TpybonpoBoaoM) oTKNUKe, oToBpaXKeHHOM B BUAEe yHKUMU BpeMEHH,
3aBUCUT OT HECKOMbKMX (haKTOPOB, TAKWMX KaK YCUNEHWe 3a CHEeT pe3oHaHca (rpyHTa, 3gaHns, obopyaoBaHus), gemndupo-
BaHWE 1 MEeCTO pacnonoXeHus obopy[oBaHus B 34aHWK.

Kak npaBuno, oTuUnbTPOBaHHbIA OTKMMK JOMKEH BKMOYaTh OAUH MNK Honee LWKIoB MUKOBbIX 3HAYeHWA napa-
meTpa nnioc Habop UMKNOB MUKOB, OBYCMOBMNEHHbIX M3MEHSIoWeNca aMnnuTyAoM AaHHOro napameTtpa (UMKMbl NMKOB
dpakLMOHHON aMnnuTyabl, (PpakUMOHHbIE LUWKIbI NMUKOB). ®PpakUMOHHbIE UMKIbI MUKOB MOryT GbiTh MpeobpasoBaHbl B
3KBWBANEHTHBIE LMKMbI NMKOBLIX 3HA4YEHWIA NapaMeTpa ¢ CNonbL30BaHneM rpadmka Ha pucyHke E.1, B ocHoBe koToporo
NEeXWUT ycTanocTHasa KpyBas (OTHOLWEHWEe HanpsaxeHusa u yncna uuknos, S/N) B ctenenu 2,5. [laHHy0 KPMBYHO BbipaXatoT
ypaBHeHvneMm

1
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PwcyHok E.1 — ®pakumoHHbIE LMKl ANA NONYYeHWA OQHOMO UMKIa NMUKOBBIX 3HAYEHWUA
napameTpa oTknuka obopynosaHus
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006wy dhopmy 3TOr0 ypaBHEHMA ONS onpeneneHns 3KBUBANEHTHbLIX LMKMNOB MUKOBLIX 3HAYEeHWIA (PCEmax) ans
KOHCTPYKLUMOHHOWM CTanu Belpa)awT hopmMynon

PCEmax = Yueno dpakUMOHHBIX LMKIOB - (MpoLEeHT LIMKNOB NUKOBbIX 3HAYeHWi napameTpa)2->. (E.2)

Ha pucyHke E.1 (nokaseiBatolem 4ucno pakumMoHHbIX LMKNOB, TpebyeMbix 4N Nony4YeHUss OOHOTO LKA NUKOBbIX
3HadyeHU napameTtpa konebaHui obopynoBaHWsa) NpUBedeH rpauk 3aBUCUMOCTA Yncna OpakLMOHHBIX LWMKMNOB OT Npo-
LeHTa LMKIOB NWKOBbLIX 3HaYeHunid. [lonyckaeTcs ncnone3oBsate Nbyo KOMOUHaUMIO Yucna v amnautyasl pakLMoHHBIX
uuknoB. Hanpumep, ANs NonyyYeHns NATW 3KBMBANEHTHLIX LUMKIOB MUKOBLIX 3HAYEHWIA npurogHa nobasa ua cnegyrowmx
KOMBWHaUMNA:

a) 15 dpakumoHHbBIX UMKNoB npu 65 % LMKNOB MMKOBLIX 3HAYEHWI;

b) 10 dbpakUMOHHLIX LMKNOB NpU 75 % LMKNOB NMUKOBLIX 3HAYEHWI,

C) YeTbipe pakunoHHbIX Lmkna npu 70 % nntoc 10 dpakuMoHHbIX LMKMOB Npu 65 % LMKNOB NMUKOBLIX 3HAYEHWIA.

Takum obpasom, onpedenve pacrnpegeneHve NMKOBbIX amnnuTyd B 3a4aHHOM OThUNETPOBAaHHOM BOMHOBOM OT-
KIMKE W Ucnonb3ys pucyHok E.1, MOXHO ycTaHOBWUTE obLLee YMCNo 9KBUBANEHTHBIX LMKIMOB NUKOBLIX 3Ha4eHwuin. Cnepyet
OTMETUTL, YTO MOKasaTenb cTeneHu 2,5 xapakTepeH ANns obbIYHbIX KOHCTPYKUWOHHBIX cTaneil. [na BHeaApeHns AaHHOro
MEeTOAa OLEHKM ManoLMKIOBOW YCTanocTW Ha Apyrine Matepuansl credyeT M3MeHWUTh NnoKasaTenb CTeNneHu.

TUnM4HBIN PUNBETPOBAHHBIA OTKMNK HA CUMbHbIE CEMCMUYECKne konebaHna MoxeT BbITb MONyYEH M3 Y3KOMONOCHOIo
cnekTpa crny4anHol Bubpauum, Ans KOTOpoi BEPOATHOCTHOE pacnpefeneHve NMKOBOW aMnnuTydbl NpedcTaBneHo pac-
npedeneHvem Pened. 3To CBOWCTBO, HApAAY C LeHTpansHOW YacTOTOW U NPOAOIMKUTENBHOCTEI0 (PUNETPOBaHHLIX Koneba-
HWIA, NO3BOMAET YCTAHOBWTE YXNGIO AKBMBANEHTHBIX LIMKNOB NMUKOBbLIX HAMPSMEHWIA C MOMOLLbBIO pyucyHKa E.1. BeiTekaowee
OTCIOfl@a COOTHOLIEHNE MEXAY YWNCNOM IKBUBANEHTHBIX LMKMOB MUKOBBIX 3HAYEHUWA W LEHTPANbHOW YacToTon thunsTpo-
BaHHbIX KonebaHWii Nnpy Bo3OelCcTBUM YCTONYMBOWM CryvyalHoW BMOpaLmmn nokasaHo Ha pucyHkax E.2 u E.3 ansa Tpex pas-
HBIX NPOLAOIMKNTENBHOCTEW CUIbHBIX KonebaHui. Ha pucyHke E.2 npeacTtaBneHbl LeHTpanbHbie YacToTel Ao 100 'y, a Ha
pucyHke E.3 — Huskme vactoTel go 20 'y gna Gonbwero paspewenus. Takum obpazom, noboin oTknuk obopynosBaHus,
BO3HUKAIOLLMIA B pe3ynsTate BO3OENCTBMA YCTONYMBOW CnydYanHor Bnbpauun, gomkeH cbnuante 3T1 pesynsTathbl.

Yucno 3KBMBANEHTHLIX LIMKITOB MUKOBbLIX HANpsiKeHWi
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PurcyHok E.2 — Y1cno aKkBMBaNeHTHBIX LMKIMNOB MUKOBbLIX HAMPSKeHUIA,
BbI3BaHHLIX YCTOMYMBOW crny4yanHol Bubpauuen
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Y1cno SKBUBANEHTHBIX LIUKIMOB NWKOBLIX HAMPSHKEHWIA
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PucyHok E.3 — Yucno akBUMBaNeHTHbIX LMKIOB NMUKOBLIX HAMNpsiKeHWn,
BbI3BaHHbLIX YCTOWYMBOW cnyyarHon Bubpauuen Yactoton go 20 My,

Mpw MogenvpoBaHuW BO30YXAEHWA Ha YPOBHE MOBEPXHOCTM 3eMMM HeoBXO4MMO BKITHOHMaTk MHOMOYaCTOTHYH CO-
CTaBNAILWYIO BNNOTE A0 NpeAenbHON YacToThl. SKBMBaNEHTHOE YMCMNO LIMKMOB YyCTanocTy Ans nobbix pe3oHaHCHbIX Kone-
6aHunn obopynoBaHWs BNNOTL A0 NpeaenbHON YacTOThl MOXHO ONpeaenvTh HENOCPEACTBEHHO NO pucyHkam E.2 nnu E.3.
[na obopynoeaHus, Bo3Byxaaemoro konebaHnammn HecyLLMx NepekpeITUiA, CneayeT paccMaTpUBaTh TOMBKO PE30HAHCHbIE
konebaHusA ¢ YacToTamu 13 npeobnaatoLLero gunanasoHa YacToT 34aHUsA, MOCKOMbLKY OTKMWK 34aHUS BHe 3TOro gnanasoHa
npeHebpexumo man. B cnyvae, korga npeobnagatolas 4actoTa 3gaHua coctaenset 5 U, cnegyeT NpUMeHsTb cpegHee
3Ha4YeHWe NpW Y1cne 3KBMBaNeHTHLIX LMKNOB, Mo KpaiHein mepe, 10 u npogomkutensHocTbo 15 C.

Onsa HekoTopblx hopM BXOAHbIX KOnebaHWi, Taknx Kak CMHycoMAaanbHbIA NPOPLIB MW CUHYCOUAAMNBHBIA UMMYNLC,
pacnpefeneHne NMKOB B NMONy4YaeMoM hUnNsTPOBAHHOM OTKMUKE KOHCTPYKLUMKM TAKOE Xe, Kak B CAMOM BXOOHOM CUrHane.
B cBA3M ¢ 3TMM NOTEeHUMANBHbIA LWKIT MUKOBBIX HANPSXKEHWA MOXKET BbiTh YCTAHOBINEH HEMOCPEACTBEHHO MO hopMe BXod-
HOMO BOMHOBOrO CUrHana, KoTopbld B cooTBeTcTBUM ¢ 11.5 gomkeH BKNOYaTh Kak MUHMMYM 10 aKBUMBaNEHTHbIX LMKNOB
nWKoB. N5 UCnbITaHWiA ¢ BO3AEWCTBMEM OOHOYACTOTHBIM CYHYCOMAAMNBHBIM UMMYNbECOM 0OLLEee YMCMNO LUMKIOB NpW UCTbI-
TaHuu Ha NMobon YacToTe onpegenseTca B 9.6.2.4 4ucnom MMNYNBCOB W LMKIOB KonebaHui BHYTPU UMNynbca. TO JOIK-
HO oBecne4ynTe NO KpavHen Mepe NATb LMKNOB MakcumanbeHbix Nukos (YHI) n Heckonbko UMKNOB Opyrux opakLMOHHbIX
nukoB (MeHee Yem YHI) ang vcneitaHua Ha niobon yactote. PpakyMoHHbIE UWKIbI MOTYT BbiTh pasgeneHsl Ha MeHbLUEE
YWMCMO IKBMBANEHTHLIX LIMKNOB NUKOBLIX 3HAYEHWUI C Ucnonbk3oBaHWeM pucyHka E.1. Hanpumep, nonHele dpakunoHHble
LMKMEBl U3 NATKM CUHYCOMAANbHBIX MMMYNbCoB ¢ 10 umKnamm 1 U3 NSTH UMKIOB KonebaHuii Ha oaWMH UMMYNbC 3KBMBaIEHTHbI
npubnuantenbHo 17 W WecTy UKMKNaM NMKOBbIX 3HAYEHWUIA COOTBETCTBEHHO.

Takvm obpaszom, Ana ykazaHHbIX konebaHui nonyyaioT obLlee YUCno IKBMBANEHTHBLIX LIMKIMOB MUKOBBLIX 3HAYEHWNA,
paBHoe 22 1 11 cooTBeTcTBEHHO. [Ina Opyrix TUNoB Bo3ByKOaroLWmMx konebaHWi, y KOTOpbIX hOpMbl BONTHOBOMO OTKIMKA
aHanorMyHbl hopMe curHana Bo3BYOEHWUS, BbINOMHSAIOT TAKWe XKe BbIMUCIEHWNA KBUBANEHTHBIX LIMKIOB MUKOBLIX 3HaYe-
HWUIA, Ncnonb3yst pucyHok E.1.

M3BecTHO, 4TO ANA Y3KOMOMOCHbBIX BOMHOBBLIX OTKIMKOB, CHOPMWPOBaHHBIX NMPU BO3AEWCTBUM CMHTE3MPOBAHHON
NpaKkTUYecKW YCTOWYMBOW Cry4anHOW BMOpauuun, pacnpegeneHve NUKOBbIX aMNnWTy4 COOTBETCTBYET pacrnpepeneHuio
Penes. B cBs3u ¢ aTuM pucyHkn E.2 unv E.3 moryT BbITe CNOML30BaHbl HEMOCPEACTBEHHO AMNA OnpefeneHns ynucna ak-
BMBANEHTHbIX LIMKNOB MWKOBOMO HANPSPKEHUS NMPW KOHKPETHON hUNBTPOBAHHON YacToTe W npogdomkutensHocT. OgHako
npu Takom Tune Bo3By:xaaloLLero curHana rapaHTMpOBaHa BEPOATHOCTHAS YCTanocTb Npu ycnoBun oGecneyeHns nocto-
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AHCTBa curHana. B Takom cnydae ycTaHaBNMBaTb YMCMNO 3KBUBANEHTHLIX LWKMOB MUKOBLIX HanpsXeHud He obsasaTenb-
HO, ECrM NOKAa3aHo, YTO COOTBETCTRYIOLLEE MOCTOAHCTBO CUrHamna cyllectsyeT. HecMoTpsa Ha aTo, npoueaypy nogcyeTa
3KBUBAMNEHTHbLIX LMKMNOB MUKOBOIMO HAMPSXEHUS A0NYCKAETCS UCMOMNbL30BaTh B KAa4ecTBe cnocoba KOHTPOons NOCTOAHCTBA
BOJTHOBLIX KOnebaHuiA.
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MpunoxeHune F
(cnpaBo4Hoe)

CTaTUCTUYECKM He3aBUCUMLIe KonebaHus

3BECTHO, YTO TPWM OPTOrOHANbLHbBIX COCTABMANLLMX CEACMUYEecKUX KonebaHui (OBe ropu3oHTanbHbIX U 0OHa BeEp-
TUKanbHasa) MOXHO CYMTaTb CTATMCTUYECKM HE3ABMCUMbLIMW, €CNM MX WU3MEPSAT Ha PacCTOSHUKM OT 3NUUEHTpa. Takum
0bpa3zoM, UCKYCCTBEHHO rEHEPUPYEMbIE MEHAIOLLMECH BO BPEMEHMW KonebaHua, UCNonb3yeMble B KAYECTBE MOOENWU MHO-
rooceBbIX konebaHui Npy aHanuae Unu UCNbITaHWKW, A0MKHbI 0brnagars aHanorM4HOM CTeNeHblO CTAaTUCTUYECKON HE3aBU-
CUMOCTU. DTO MOXHO BEPUPMLMPOBATL, MCMOMNb3YSA (PYHKLMIO KOTEPEHTHOCTH WIK OYHKLMIO KO3dhULMEHTA KOPPENAaL UK.

Moa KOrepeHTHOCTLI0 B AAHHOM Crydae NoHUMAaKT OTHOLLEHWE BO3BEAEHHOW B KBAApaT BENUYUHBI B3aVMHOW Crek-
TpansHOW MNOTHOCTU K NPOU3BEAEHUID ABYX CMEKTpanbHLIX MMOTHOCTEN MOLLHOCTU ABYX BPEMEHHLIX 3aBUCUMOCTEN CO
CpaBHUMO CTeNeHbl He3aBUCUMMOCTKW. Takum obpa3som, KOrepeHTHOCTb ABMAETCA Takke (PYHKLUMEeR YacToThl, NpUHUMAa-
lOLLEel HyneBoe 3HaydeHWe ONa COBEPLUEeHHO HEe3aBUCHMMbIX CUTHanoB W 3HadeHue +1,0 — Ona coBepLlUeHHO 3aBMCHUMbIX
curHanoB. KorepeHTHOCTb ABYX PErMcTprpyeMbIX CUFHANOB, BO3OENCTBYIOWNX OQHOBPEMEHHO, MOXET ObITh paccuntaHa
pasfeneHneM Ux Ha MHOXECTBO CErMEHTOR (BbIBOPKM AaHHbLIX), BEIYUCIEHUEM KOFEPEHTHOCTU ANA KaXA0W COOTBETCTRY-
lOLLER napbl CErMEHTOB M HaxoXOeHWeM CPedHero pesynbrara. 3HauyeHus NonyvyeHHOW Takum obpaszom yHKUMK Kore-
PEHTHOCTW OY€Hb CUINBHO 3aBUCAT OT YUCIA NCNOMNb3YEeMbIX BPEMEHHLIX CETMEHTOB W UX NPOACIKUTENBHOCTU. CUNbHbIE
konebaHusa 0gHOre CMOAENUPOBAHHOI0 CEMCMMYECKOro cobbiTua TpebyeMon MUHUMAaNbHOW NPCoOOIMKUTENBHOCTEIO 15 ¢
MOryT ObITb OnA yAoOcTBa pasfgeneHbl Kak MUHMMYM Ha 12 TaknMx CErMEHTOB. Tak MOXHO NONy4YUTb rpachuk, MakcumMarb-
Hoe 3Ha4eHue Ha KoTopoM ByaeT meHee 0,5 ona AOCTAaTOYHOW CTAaTUCTUYECKON HE3aBUMCUMOCTHN.

[nsi BpeMEHHbIX 3aBUCUMOCTEN, Ybe CPEAHEE 3HAYEHWME PABHO HYIMKO, KO3dXPULMEHT KOppensunmn B AaHHOM cryyae
ONpenenstoT Kak OTHOLEHWE DYHKLMW B3aMMHOI KOppPensauuy K Npon3BeeHV0 CpeaHekBanpaTu4ecknx 3Ha4YeHnin aByx
CUrHanoB CO CPaBHUMMOW CTEMEeHbH He3aBMCUMMOCTM. TakuM obpaszoM, Koppenauusa ABnseTtca yHKUMER 3agepiKky no
BpeMeHu (MNK BpeMeHHOro casvra) mexay OBYMsl CUrHanammu u MMeeT HyneBoe 3HadeHWe ONSA He3aBUCUMbIX CUrHarnoB,
cTpemsce K 3HadeHuo +1,0 ona 3aBUCKMMBIX cuUrHanoB. BeluucneHve koaddurumeHTa koppensauMy obblYHO BLIMOMHSKT
ONs 3a0epXeK Mo BpEMEHU [0 3aBEpLUEHUs CUMbHLIX konebaHui. [Ina curHanoe ¢ AOCTATOMHOW CTAaTUCTUYECKOW Heza-
BUCMMOCTbI aBCcontoTHoe 3HavyeHne AaHHoW dyHKUMK cocTaBnsaeT meHee 0,3.

OpToroHaneHble KOMMOHEHTLI KonebaHWi BHYTPWM KOHCTPYKUWIA nona MoryT BbiTe MNKU He BbiTe CTATUCTUYECKN HE3a-
BMCMMbIMW, B 3@aBUCMMOCTM OT HanW4nsg B 30aHUN NEPEKPECTHLIX coeanHeHnd. B aTux cnydasx cTeneHb He3aBMCUMOCTU
konebaHuiA MOXET N3MEHATLCH C NEPEMEHOIW YaCTOThI.
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MpunoxeHue G
(cnpaBo4Hoe)

Bbnok-cxemsbl, nnnuocTpUupyrwwne npouenypbl KBanudpuKkaumm Ha CeMCMOCTOMKOCTDL

G.1 O6wure nonoxeHus

B HacTosILLeM NpUMoXKeHUM HArMaAHO NokazaHbl CTPYKTYpa 1 nporpaMmma npouecca Keanudukalumm obopyaosaHus
Ha celicmMocTonkocTs. CTaHAapT NPeaycMaTpUBAET Creaylolwne MeToAb! KBanugIMKaLum:

- WUCMbITAHUS;

- aHanus;

- cOMEeTaHWe aHanusa W UCTbITaHWi, KBanugUKaLKusa Ha OCHOBE CXOACTBA WM HA OCHOBE OMbITA.

OcHoBaHWeM Ans peLleHns 0 BO3MOXHOCTU 3aMeHbl UCTBITAHWIA aHANW30M ABMAETCA KAYEeCTBEHHAS OLeHKa AuHa-
MUYECKUX XapaKTEPUCTUK U CNIOXKHOCTU 0BOpYAOBaHUA U YCTPOUCTR.

Ha Bnok-cxemax nokasaHbl paznuyHbIe Wark NpoLecca KBanuhykawmim.

G.2 OnpegeneHne ceMCMUYECKUX YCIOBUMA U KpUTEpUEB NPUEMMEMOCTH

Heaaeucumo ot mMeToaa Keanudmkaumu no KpUTEPUIO CENCMOCTOMKOCTM HEOBXOAMMO YCTaHOBUTE CEMCMUYECKME
YCIMOBUA U KPUTEPUW NMPUEMIIEMOCTW. OTa npouenypa, B TOM yucne Belbop MeTofa Keanudurkaumm, rnokasaHa Ha pucyH-
ke G.1.

G.3 Keanudunkayua meTooomM UCNbITAHUA

LWarm no BeipaboTke geTaneHOW cneundukaum CNbITAHWIA 1 BbINONHEHWIO NCMBITAHWA, ONWCaHHLIX B pasaene 8,
npeacTaeneHbl Ha pucyHke G.2.

G.4 Kpanudmkayua MeToaoM aHanuia
Larm n ocobeHHoCTK KBANWUKaLMM METOOOM aHanuaa, onucaHHoM B pasfene 11, npeacraeneHbl Ha pucyHke G.3.

G.5 KBanudunkauma meTooM coyeTaHUsl aHanu3a v UCnbiTaHUN

[na HekoTopbix TMNOB 060PYAOBaHWA YCTaHaBNMBAIOT Npoueaypy Keanvdukauum, coveTas KOHCTPYKTUBHEIN aHa-
nu3 cbopok K UcnbITaHWMA YCTPOWCTB, Kak onvcaHo B pasaene 12. Metoapbl ucnbiTaHWin MoryT BbiTb NPUMEHEHBI ANA JKCne-
PUMEHTanNLHOro onpefeneHns UHaMUYECKUX CBOMCTB BCEW COOPKM, KOTOPYH MOXHO MOApa3fernuTb Ha CyOKOMMOHEHTHI
(kakK nokazaHo Ha pucyHke G.2). 3aTtem KBanngurkauuio oCyLLEeCTBAAT OTAENbHO ANA Kaxaoro cybKoMnoHeHTa, Npu ycno-
BWW, YTO A1 K&XKOOro OnpeneneHo MecTo Bo3aencTBUS BxoaHoro curHana. O6bI4HO HeKoTopble CyBKOMMNOHEHTBI TpebyoT
vcnbiTaHWK Ha BUBpOCTEHAE, B TO BPEMS KaK OCTalbHbIe MOXHO KBanuuuMpoBaTe METOLOM aHanuaa (Kak nokasaHo Ha
pucyHke G.3).

Keanudukauma Bcex cyOKOMMOHEHTOB omnpefenseT KBanudukauui uenoro yana (obopymosanusa). PasnuuHbie
warv U ocobeHHOCTH npeacTaBneHsl Ha pucyHke G.4.
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Mpunoxexune OA
(cnpaBo4Hoe)

JononHuUTenbHaa nHdopMaumna K TEPMUHY «YyCKOpPeHWe HyneBoOoro nepuoga»

CornacHo NOCT IEC 60068-2-57—2016, nyHkT 3.27:
yCKOpeHue HyneBoro nepuoga (zero period acceleration): 3HayeHne ycKOpeHWs, K KOTOPOMY acMMMTOTUYECKN
CTPEeMUTCS KpUBas CrekTpa OTKIMKa B 06nacT BLICOKUX 4acToT (CM. pucyHok JA.1).

MpumeyaHue — [laHHbI TEPMUH BEXKEH C MPAKTUHECKO TOYKW 3PEHNA, NOCKOMBKY YCKOPEHWE HYNEeBoro ne-
puoga npeacTaenaeT cobor NMKOBOe 3HaveHUe (Hanpumep, yckopeHus) Bo3byxaeHuns. He criegyeT nyTaTb ero ¢ NMKOBbIM
3HAYEHMEM YCKOPEHWs B CMEKTPEe OTKIMKA.

YckopeHue Toukm BHE oBnacTu gonycka
A

3afdaHHbIi CNeKTp OTKNIMKa

+50 %
g "‘-}_1.
//oV‘c
L/

PeanbHbIi cnekTp oTKNuka

~

O6nacTb aonycka

\‘u
)

/ 0”\————.

/ \ /

/ \ | Yckopeue Hynesoro
V4 nepvuofa

/

Yacrora
PucyHok JA.1 — Tunu4Hble rpaduvki 3a4aHHOro crnekTpa oTKnKa,
peanbHOro crnekTpa OTKMuKa M AonycKa Ha curHan
69
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Mpunoxexune b
(cnpaBo4Hoe)

CBegeHMUA 0 COOTBETCTBUM CChINOYHBLIX MeXOyHapodHbLIX CTaHOapTOB
HauMoHanbHLIM CTaHOapTam

Tabnuuya Ob.1

Oboska4eHne cCbINOYHOro CreneHb O6o3Ha4YeHne U HaumeHoBaKne
MEXKOYHapOAHOro cTaHgapTa COOTBETCTBUA COOTBETCTBYHLLErD HALMOHANBHOMO cTaHaapTa
IEC 60068-2-6 — i
IEC/IEEE 60780-323 — ¥
|EEE Std 382™ — *

N COOTBETCTByI'OLLI,Ml?I HaUWOHamNbHbIN CTaHOapT OTCYTCTBYET. [o ero NMPUHATUA PEKOMEHOYETCA MUCMNOINb30BaTb
nepesog Ha pyCCKMﬂ A3bIK AaHHOINo MeXXayHapoaHOoro ctaHgapra.
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(1]
(2]

(3]
(4]
(5]

(6]
(7]

(8]

9]

(10]
(1]

rOCT P 70925—2023

Bubnuorpadcun

ASCE: ASCE-4, Seismic Analysis of Safety-Related Nuclear Structures and Commentary™)

United States Nuclear Regulatory Commission (U.S. NRC), Regulatory Guide 1.92, Revision 3, Combining Modal
Responses and Spatial Components in Seismic Response Analysis, 20122)

ASME: QME-1, Seismic Qualification of Active Mechanical Equipment Used in Nuclear Facilities, 20173)
IAEA, Safety Guide NS-G-1,6, Seismic design and Qualification for Nuclear Power Plants, Section 4 to 6, 20034)

IEC 60068-3-3, Environmental testing — Part 3-3: Supporting documentation and guidance — Seismic test methods
for equipment

IEC 60068-2-81, Environmental testing — Part 2-81: Tests — Test Ei: Shock — Shock response spectrum synthesis

ISO 18431-4:2007, Mechanical vibration and shock — Signal processing — Part 4: Shock-response spectrum
analysis

MIL-S-901D-1989, Requirements for Shock Tests, H. |. (High-Impact); Shipboard Machinery, Equipment and
Systems5)

IEC 60068-2-47, Environmental testing — Part 2-47: Test — Mounting of specimens for vibration, impact and similar
dynamic tests

IEC 60068-2-57, Environmental testing — Part 2-57: Tests — Test Ff: Vibration — Time-history and sine-beat method
|IAEA Safety Glossary, 2018

1) CraHaapThl AMepuKaHcKoro obLLEecTBa rpaXaaHCKux uHxeHepos (ASCE) AocTynHel Ha http://www.asce.org.

2) My6nukaums gocTynHa Ha http://pbadupws.nrc.gov/docs/ML0532/ML053250475. pdf.

3) CraHpapThl AMepuKaHckoro obLLIECTBa MHXeHepoB-MexaHnkos (ASME) gocTynHel Ha hitp://www.asme.org.

4) My6nuvkaumm MATATS gocTynHbl Ha BeB-caitte MAMATO (https://www-pub.iaea.org/MTCD/Publications/PDF/

Pub1158 web.pdf).

5) Ny6rmkawm no MIL-TecTupoBaHuio JOCTYMHBI Ha caiTe MunnctepcTea o6opoHbl CLUA (http://www.defense.

gov/).
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YOK 621.311.3.049.75:006.354 OKC 27.120.20

KntouyeBble crnoBa: aTOMHbIE CTaHLMMW, CEMCMOCTONKOCTbL, CecMuYecKkas keanudgukaunsa obopygoBaHus, me-
TOAbl KBanWUUKaUUM Ha CEMCMOCTOMKOCTL, KBanugrkauna Ha CeMCMOCTOMKOCTE METOAOM UCNbITAHWKA, KBa-
nurkauma Ha ceNCMOCTONKOCTL METOAOM aHanuaa, Keanugukauna Ha ceNCMOCTOMKOCTL MO CXOACTBY, KBa-
nuukauns Ha CEMCMOCTOMKOCTE Ha OCHOBE ONbliTa, MPOEKTHOE 3eMNeTpsaceHMe, MakCumMarnbHoe pacyeTHoe
3eMneTpaceHre, MogenpoBaHne cemcMmuYecknx konebaHni, CnekTp oTknuka, gemndupoBaHme, BUOpaymoH-
HOE cTapeHue
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Penaktop 3.A. flumaHckas
TexHuueckui pepaktop M.E. Yepenkosa
Koppektop M.A. Koponeea
KomneloTepHas BepcTka E.A. KoHdpawoaol

CpaHo 8 Habop 20.09.2023. [MognucaHo B nedatb 28.09.2023. dopmart 60%84%. [apHuTypa Apuan.
Yen. new. n. 9,30. Y4.-u3g. n. 8,37.

MoAroToBMNEHO Ha OCHOBE 3MEKTPOHHOWM BEPCUM, MPEeAoCcTaBNeHHon paspaboTynkom ctaHgapTa

CoszpgaHo B eguMHM4HOM ucnonHeHun B IBY «MHCTUTYT cTaHgapTraaumu»
ANs KOMNNeKkToBaHua PegepansHOro MHopMaunoHHoro ooHaa cTaHaapToB,
117418 Mockea, Haxumosckuii np-1, 4. 31, k. 2.
www.gostinfo.ru info@gostinfo.ru
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