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MpeancnoBue
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oT 27 pexkabps 2002 r. Ne 184-93 «O TeXHU4eCcKoM perynupoBaHu1», a npasura npuMeHeHNs HaunoHanbHbIX
ctaHgapToB Poccuiickoin ®eagepaunn — MOCT P 1.0—2004 «CraHaapTusauusi B Poccuiickori deagepaumu.
OCHOBHbIE MOSOXEeHUsA»

CBepfieHUA o cTaHaapTe

1 NOArOTOBNEH OTKPLITEIM aKUMOHEPHBEIM 06WeCTBOM «HayyHo-uccrneaoBaTenbCkUin LEHTP KOH-
TPONS M AnarHocTuku TexHndeckux cuctem» (OAO «HUL KO») Ha ocHoBe COBCTBEHHOIO ayTEHTUYHOTO Nepe-
BOAa cTaHAapTa, yKa3aHHOro B NyHKTe 4

2 BHECEH TexHuyeckum komuTeToM no ctaHgaptusauum TK 183 «Bubpauumsa v yaap»

3 YTBEPXXOEH WU BBEJEH B JEMCTBUE Mpukasom defepansLHOro areHTCTBa No TeXHUYeckomy
perynvpoBaHuio 1 MmeTporiorum ot 18 aekabps 2008 r. Ne 640-cT

4 Hactoawmin crtaHgapT moauduuMpoBaH MO OTHOLWUEHWIO K MeXAyHapoAHOMy cTaHaapTy
M3K 60068-2-81:2003 «UcnbiTaHusa Ha Bo3aencTBue BHeWwHUX daktopoB. YacTtb 2-81. UcnbiTaHua. UcnbiTa-
Hue Ei. Ypap. BocnpousseneHune ypapHoro crniektpa» (IEC 60068-2-81:2003 «Environmental testing —
Part 2-81: Tests — Test Ei: Shock — Shock response spectrum synthesis») nyTemM BHeCEHUA TEXHUIECKNX
OTKIMOHEHWU, 06 BSCHEHNE KOTOPLIX NPUBEAEHO BO BBEAEHUN K HACTOSILLIEMY CTaHAapTy.

HaumeHoBaHWe HacTosWero cTaHgapTa USMEHEHO OTHOCUTENbHO HaUMEHOBaHUA YKa3aHHOro Mexay-
HapoaHoro ctaHaapTa ans npusegexus B cootsetcteue ¢ FOCT P 1.5—2004 (nyHkT 3.5)

5 BBEJAEH BINEPBbIE

UHpopmayusi 06 usMeHeHUsIX K Hacmosiwemy cmaHOapmy rybrnukyemcs 8 exe200Ho u30asaeMoM UH-
ghopmalyuoHHOM yKasamene «HauuoHarneHble cmaHOapmbi», @ MEeKCm USMEeHEHUU U rornpasoK — 8 exeme-
CSIYHO U30asaeMbix UHGhOpMayUOHHBIX yKasamensax «HauuoHansHble cmaHdapmei». B cnyyae nepecmompa
(3aMeHbl) unu ommeHs! Hacmosiueao cmar@apma coomeemcmaeyioujee ysedomnerHue bydem onybnukoeaHo
8 eXxeMecsIYHO u3dasaeMoM UHGbopMaUyUOHHOM ykazamene «HauuoHansHele cmaHdapmel». Coomeemcmey-
rowjast uHgbopmayusi, yeedoMeHue U mekcmbl pa3Meu,aromcesi makxe 8 UHhopmayUuoHHol cucmeme oblyeao
ron1bL3068aHUsT — Ha oguyuanbHOM calime ®@edepanbHO20 azeHMCmea Mo MEeXHUYECKOMY peayiuposaHUuro U
mMempornoauu 8 cemu VIHmepHem

© CraHgaptuHdopm, 2009

HacToswuin ctaHaapT He MOXeT BbiTb NOMHOCTLIO UK YacTUYHO BOCTIPOM3BEAEH, TUPAXMPOBaH 1 pac-
MpocTpaHeH B kKadecTse omLManbHOro nsaaHus 6es paspelleHns degepansHoro areHTCTBa no TeXHUYECKo-
MY PEryNMpPOBaHUIc 1 METPONOrM



rOCT P 53190—2008

CopepxaHue

1 06MaCTb MPUMEHEHMSI . . . . . . o o o ittt e it e e e e e e e e e 1
2 HOPMATUBHBIC COBIMKM. . . . . . . . . o i i i e e e e e e e e e e e e e e e e e e e e e 1
3 TepMUHBI MOMPEAGIIEHUA . . . . . . . . v e i e e e e e e e e e e e e e e e e 2
4 TpeboBaHUA K UCTILITATENBbHOMY OBGOPYAOBAHMIO . . . . . . o o o o v v e oottt e e e 6
5 TpeboBaHWA K PEXXUMAM UCTIBITAHUIM . . . . . . . o v v v e v e e e e e e e e e e e e e e 7
6 CTeneHb )XECTKOCTU YCIOBUA MCTIBITAHNIA . . . . . . o o o o o v o e e e o e e e e e e e e e e 9
7 HavanbHas CTabUIUBALUMA . . . . . . . o v v e e e e e e e e e e 10
8 HayanbHbIe MBMEPEHUST . . . . . . . . . i i e e e e e e e e e e e 10
O MPOBEAEGHNE UCTIBITAHUM . . . . . . o v i v v e i e e e e e e e e e e e e e e e e e e e 10
10 TIPOMEXKYTOUHBIE UBMEPEHUS . . . . v v v v v v v v e e e e e e e e e e e e e e e e e e 14
11 KOHEUYHAsi CTABUMMBALMA . . . . . . v v ot e e e e e e e e e e e e e e e e e 14
12 3aKmouNTENbHBIE UBMEPEHUS . . . .« v v v v v et e e e e e e e 14
13 CsepgeHusi, NpuBOAMMbIE B COOTBETCTBYIOLLIEM HOPMATUBHOM JOKYMEHTE. . . . . . . . . . . . . . .. 14
14 CsegeHus, NpUBOAUMBIE B MPOTOKOME UCTIBITAHWMA. . . . . . .« v v v v o o i e e e e e e e e e 15
MpunoxeHue A (cnpasoyHoe) NHdopmauus, yunteiBaemas npyu opMmMpoBaHin BpEMEHHOMO CUrHana

BOSOYXKAGHUA . . . . . . o o e e e 16
Mpunoxerne B (cnpasoyHoe) MNapameTpsl, UCNOMb3yeMble Npu (hoPMUPOBAHUN BPEMEHHOMo cuUrHana

BO3BYKAGHMA . . . . . o o e e e e 18
Mpunoxerwne C (cnpasoyvHoe) CUHTE3 BpEMEHHOro curHana Bo3BYKAeHUsT . . . . . . . . . . . . . . .. 21

MpunoxeHue D (pekomerayemoe) PekomeHAyeMbln AManasoH YacToT UCTILITaHUI ¢ BOCTIpoU3BeaeHeM
YOAPHOTO CMIEKTPA . . . . . . . . o o ottt et e e 23



rocT P 53190—2008

BBegeHue

HacTtosiuin ctaHaapT ycTaHaBNMBaET METOA, UCTbITAHUA Ha yaap MallvH 1 06opyaoBaHMs BCEX BUAOB,
ONS KOTOPLIX B NpoLecce aKkcnyaTaunm xapakTepHo BO34eNCTBre NepexoHblX NpoLLeCcCoB CNOXHON POpMbI.

MeToa ucnelTaHuin NpegnonaraeT NPenMyLLEeCTBEHHOE UCNONb30BaHNE BUOPOCTEHAO0B 3NEKTPOANHAMU-
YeCKOro U rnapasnnMyeckoro Tuna B peXxunme BOCNPOU3BeaeHUst yaapHbIX MPOLLECCOB B COMETaHUN ¢ cucTe-
Mo ynpaBneHusi. MoryT ObITb MCMONb30BaHbl Takke BUOPOCTEHABI APYrMX TUMOB MPU YCMOBWUM, YTO OHU
MO3BOJISIHOT BOCMPON3BECTY 3a4aHHbIe YCIOBUSI UCMbITAHUA.

Pe3ynbTathl BUGpALMOHHBIX UCMILITAHWIA 3aBUCAT OT KBanundmnkauum NpoBogsLLEero UX nepcoHarna, o Yem
[OMKHBI BBITb OCBEAOMIIEHBI U 3aKa34MK, U UCMONHUTENb UCNbITaHWIA. Mprn cocTaBNEHUN METOANKA UCTIBITAHWIA
B kayecTBe BOCMPOU3IBOANMOro BO34ENCTBUS crieqyeT ykasbiBaTb Te NpoLecchl, KOTopble COOTBETCTBYIOT pe-
anbHbIM YCINOBUSIM MPUMEHEHNS N34eNuns.

Mo cpaBHeHuo ¢ MexxayHapoaHbiM cTaHgapTom M3K 60068-2-81:2003 HacTosiwmia cTaHaapT AONOHEH
CChIfIkaMu, BblAENEHHBIMU KYPCUBOM 1 yKasbiBaoLWMMU €ero MecTo B komnnekce crangaptos NOCT 30630,
06beanHEHHbIX 06LLMM rpynnoBbIM 3aronoBkoM «MeToabl UCMbITAHWA HA CTOMKOCTb K BHELLHUM BO34ENCTBYHO-
LWMM bakTopam MaLluH, NPUBoPOB 1 APYrUX TEXHUYECKUX N3AETTNAY.
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HALUMWOHANBbHBIN CTAHOAPT POCCUUCKOMN GEOEPALUM

MeToAbl UCMNLITAHMI HA CTOMKOCTb K MEXaHUYECKUM BHELUHUM BO3AEACTBYIOLUM
drakTopam mMawmnH, Npu6opoB U APYrUX TEXHUYECKUX M3Aenuil

UCNbITAHUA HA YOAP C BOCNPOU3BEAEHUEM YOAPHOIO CMEKTPA

Environmental dynamic test methods for machines, instruments and other technical articles.
Shock tests with shock response spectrum synthesis

Aarta BBegenns — 2010—01—01

1 O6nacTb NPUMeHeHun

Hacroswuia ctTaHgapT pacnpocTpaHsieTcs Ha MawuHbl, NPUBopbl 1 Apyrne TeXHUYeckue U3aenusi Bcex
BWOOB (ganee — usgenus) n yctaHaesnveaeT TpeboBaHWUSA K UCNBITAHUSIM MO NPOBEPKe UX CNOCOBHOCTU NPOTK-
BOCTOATb BO3OENCTBUIO NEPEXoaHbIX NMPoLEecCoB CNOXHON hOpMbI.

Llenbto ncnblTaHWiA siBAsieTCs NoaTBepXaeHne cnocobHOCTU usgennst BelAepKuBaTb BO3OEUCTBUSI B
BUAe NepexoAHbIX NpoLeccoB, YCTAHOBIIEHHbIE CTaHAapTaMmmn UMM TEXHUYECKAMM YCIIOBUSIMWA Ha NPOAYKLUMIO
(panee — HopMaTMBHbIE AOKYMEHTHI), 6e3 CyLueCTBEeHHbIX NOBPEXAEHWA U yXYALIEHWA ero aKcnnyaTauuoH-
HbIX XapaKTepuUcTuk. MNpu aToOM pekoMeHayeTcs Npy 3adaHuy BOCMPOU3BOAMMOro BO3AEACTBUS UCNOMb30BaTh
pesynbTaTbl N3MEPeHUN, NPOBEeAEHHEBIX B peanbHbIX YCIOBUAX MPUMEHEHNA U3aernus.

Hacmosawut cmandapm ripumersiiom coemecm+o ¢ FTOCT 30630.0.0, 8 KomopoM ycmaHoe neHb! obujue
mpebosaHusi K MposedeHUI0 UcrbimaHull Ha 8o3delicmeue 8HEWHUX (hakmopos.

2 HopmaTuBHbIe CCbINKKU

B HacTosiLeM cTaHgapTe UCMOonb30BaHbl HOPMATUBHBIE CCHINIKA Ha cregytolume cTangapThl:

FOCT 17168—82 dunbTpbl 3NEKTPOHHBbIE OKTaBHbIe U TpeTbokTaBHble. ObLwne TexHnYeckne Tpebosa-
HUS 1 MeToAbl UCTIbITaHWIA

FOCT 24346—80 Bubpauuna. TepmuHel n onpegenenua (MCO 2041:1990 «Bubpaumns uygap. TepMuHbl
n onpegenexuns», NEQ)

FOCT 30630.0.0—99 MeToabl UCMbITAHMIA HA CTOMKOCTb K BHELLHUM BO34ENCTBYIOLIMM hakTopam Ma-
LUMH, NpMBOPOB 1 APYrux TeXHUYecknx usgenunin. Obme TpeboaHns

FOCT 30630.1.2—99 MeToabl NCMbITAHUA HA CTONKOCTb K MEXaHUYECKAM BHELLHAM BO3AENCTBYIOLUM
(hakTopam MalluuH, NPUGOPOB M APYrMX TeXHUYeckux usgenuii. WcnbiTaHus Ha BosgeincTsue BuGpauum
(MOK 60068-2-6:1995 «McnbiTaHus Ha BosgencTBMe BHELIHNX dhakTopoB. HYacTb 2-6. WcnbiTanus. UcnbiTa-
Hue Fc. Bubpauus (rapmoHudeckas)», NEQ)

rOCT 30630.1.8—2002 (M3K 60068-2-57:1989) MeTtoabl UCMbITAHUN Ha CTOWKOCTL K MEXaHU4eckum
BHELUHWUM Bo3feicTByloWMM hakTopaMm MaluuH, NPUBOPOB U APYrux TexHudeckux usgenuin. UcnbitaHusa Ha
Bo3aeicTBMe BUGpaL MM ¢ BOCNpou3BeaeHMEM 3aaaHHOoN akceneporpaMmmel npotecca (M3K 60068-2-57:1989
«AcnbiTaHus Ha Bo3aeincTBue BHeLWHUX haktopoB. YacTb 2. Ucnbitanus. Ucneiranue Ff. Bubpauus, sagasa-
emas B chbopMe akceneporpammbl», MOD)

FOCT 30630.1.9—2002 (MOK 60068-2-64:1993) MeToab!l UCMbITAHWUIA Ha CTOMKOCTb K MEXaHNYeCKUM
BHELUHWM BO3AEMCTBYOLMM hakTopam MalluH, NPUBopoB U ApYrux TexHU4eckux nsgenuin. McnolitaHus Ha
BO3JeNCTBME CYyYaNHON LUMPOKOMONOCHON BMBpaunn ¢ Mcnonb3oBaHnemM uudpoBoi cucTemMsl ynpasneHus
nenbiTaHnamu (M3K 60068-2-64:1993 «McnbiTaHns Ha Bo3dencTBMe BHelHMX hakTopos. YacTb 2-64. Me-

U3panve opmumnansHoe
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Toabl ucneitaHnin. Ncneiradue Fh. LWnpokononocHas criyvariHas Bubpauns (¢ uMdpoBbIM ynpasneHnem) n
pykosoacTteo», MOD)

MpnmeyaHne—Tpy NONL30BAHMN HACTOSILLMM CTaHAAPTOM LenecoobpasHo NPoBEPUTL AENCTBUE CCbINOY-
HbIX CTaH4APTOB B WHAOPMAUMOHHOM cCUCTEME OOLLEro Monb3oBaHus — Ha oduumanbHoM canTte PeaepanbHOro
areHTCcTBa NO TEXHUYECKOMY PErynupoBaHuIo n METPOSorMmn B ceTn MHTepHET nnm no exerogHo nagaBsaemomy nHdopma-
LMOHHOMY yKasaTtenio « HaumoHanbHble CTaHAapThI», KOTOPbIN ONyGNMKOBaH NO COCTOAHMIO HA 1 AHBaPA TeKyLWero roga, u
Nno COOTBETCTBYIOLMM EXEMECAYHO U30aBAaeMbIM MHPOPMALMOHHBIM yKasaTenam, onyobnmkoBaHHbLIM B TEKyLWEM roay.
Ecnu ccbinoyHbin cTaHaapT 3aMeHeH (M3MEHeH), TO NPU NOMb30BaHUN HACTOSILMM CTaHAAPTOM cnegyeTt PykOBOACTBO-
BaTbCs 3aMEHSIIOUM (U3MEHEHHBIM) CTaHAAPTOM. ECnu CCbINOYHBIN CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO NONOXeHUe, B KO-
TOPOM AaHa CCbIJIKka Ha Hero, npumMmeHsaeTca B Hactu, He SanaWIBaIOLLl,eﬁ 3Ty CCbINKY.

3 TepmuHbI M onpeaeneHun

B HacTosiem ctaHgapte npumeHeHbl TepMuHbl No MOCT 24346 u FOCT 30630.0.0, a Takke cneayowme
TEPMUHBI C COOTBETCTBYIOLLMMU onpeaeneHnamu.

3.1 wupuHa nuka Ha ypoBHe MuHyc 3 b (-3 dB bandwidth): LupuHa nonockl YacToT Mexay AByMs
TOYKaMM aMMIMUTYAHO-HaCTOTHON XapaKTepUCTUKKN, pacnonoXeHHbIMU Ha yposHe 0,708 ee MakcuManbHOro
3Ha4YeHus, B NPeAnonoXeHUN, YTO YacTOTHas XapakTepucTuka B AaHHOIM NONoce YacToT ONUCLIBaeT NUK oaun-
HOYHOrO pesoHaHca.

3.2 kputuueckuin koacdduuueHT aemndupoBaHua (critical damping): HaumeHblee 3HaveHue koad-
duumeHTa gemndurpoBaHnsa, NPU KOTOPOM CUCTEMA, BbIBEAEHHAs N3 COCTOAHUSI paBHOBECUS, BO3BPaLLIAeTCs B
CBOE UCXOAHOE NOMoXeHNe 3a kpaTyanlee spems 6e3 nepekonebaHni.

3.3 kpuTuueckan Yactora (critical frequency): YacTota konebaHuit, Bei3biBaOLWMX (MPU MX AOCTATOYHO
BbICOKOM YpOBHE) HenpasunbHoe yHKUMOHUpoBaHue obpasua, yxyaweHune ero hyHKUMOHaNbHBIX XapakTe-
PUCTUK, MEXaHU4eCKUA pe3oHaHC UNn apyrue HeratusHble 3dhdpekTbl OTKNUKa, Hanpumep apebesxaHue.

3.4 pemndmpoBaHue (damping): O606weHHas xapakTepucTuka CUCTEMbI, OMUCHIBAIOLLAA YMEeHbLUe-
HWe ee konebaHuin BCNeACTBUE PACCEeAHUSA MEXaHUYEeCKON 3Hepruu.

MpumeyaHune—Ha npaktuke gaemnupoBaHne 3aBUCUT OT TAKMX XapaKTePUCTMK CUCTEMBI, KaK (hOpMa KOH-
CTpyKUmMK, hopMbl COBCTBEHHBbIX Kone6GaHuii, BHYTPEHHUE HANPSKEHUS! B KOHCTPYKLUM, NPUITIOKEHHBIE CUIbl, YPOBEHb KO-
nebaHui, Marepuan KOHCTPYKLMK, MPOCKarb3biBaHUe B COEAMHEHUSIX U Ap.

3.5 koaddpuumeHT gemndmupoBanus (damping ratio): OTHoweHue koaddbuuneHTa gemMnupoBaHus
cUCTEeMbI K ee KpUTuieckomy koahuLmMeHTy AemnupoBaHus 451si CUCTEM C BASKOCTHLIM AeMNUpoBaHnEM.
3.6 peumben; ab (decibel, dB): OTHoWeEHWE ABYX BEMUYUH B fiorapudpmMuydeckom maclutabe.

MpwnMmeyaHwue—Benuunna L, Boipaxaemas B geunbenax, CBsisaaHa C OTHOWEHWEM ABYX APYIvX BennumH, X n

Xo, hopmynon
X
L=20lg|—|.
? {Xoj

3.7 Touka kpenneHus (fixing point): YacTb o6pasLia, HaxoasLIasiCA B KOHTaKTe € KpeneXHbIM Npucno-
cobneHnem nnu BubpoCcToNom B TOM MeCTe, rae nsaenve obblYHO 3aKpenmsroT Npu aKkenyaTauun.

Mpumeyanue—Ecnn B ucnoiTaHuax ansi ycraHoeky ob6pasua mcrnonb3ayloT YyCTPOWCTBO, NPUMEHAeMoe Ha
MecTe 3KCniyatauum n3genus, To TOUKY KpemnneHusl onpeaensiioT Ha 3TOM YCTPONCTBe, a He Ha obpasue.

3.8 craHpapTuzoBaHHoOe yckopeHue cBob6ogHoro nageHus (standard acceleration due to gravity)
g, YckopeHue cBoboaHOro NageHns, KoTopoe, NPUMeHUTENLHO K HAacTOALLEMY CTaHaapTy, okpyrneHo Ao 6nu-
Xanero Lenoro yucna, T.e. 10 m/c2.

3.9 okHo XaHHa (Hanning window): BpemeHHasi BecoBasi hyHKUMA B popMe KOCUHYCOUAATNBHOTO KO-
niokona, noAaensaLas 3Ha4eHUs peanuaaunm curHana B Hadane v B KoHLe 3anucu.

3.10 BbicokovacToTHas acumnTtoTa; BUA (high-frequency asymptote, HFA): 3HauyeHue, K KoTopomy
acUMNTOTUYECKU CTPEMUTCS KpMBas yaapHOro cnekTpa B 061acTil BbICOKUX YacToT.

MpuMmeyvyaHue 1— 3HaHNE BbICOKOUYACTOTHOM ACMMMTOTLI BAXKHO C NMPAKTUMECKON TOYKM 3pEeHUs], MOCKOMbKY
OHa COBMagaeT C NUKOBbIM 3HAYEHNEM curHana Bo3byxaeHus. He criegyeT ero nyTartb C MUMKOBbIM 3HAYEHWEM YAAPHOTO
cnekTpa.

MpumeyaHnue 2—[lpyroe Ha3BaHMe BbICOKOYACTOTHOM aCUMNTOTLI — YCKOPeHUe HyNeBoro nepuoga.

3.11 ToukM usMepeHum (measuring points): CneuuanbHble TOYKU TpeX BUAOB, B KOTOPbIX NPOBOAAT
cbop AaHHbIX NPy NpoBeAeHUN UCNbITaHUIA.

2
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3.11.1 npoBepo4Has Touka (check point): Touka Ha KpenexxHoMm npucnocobrieHuy, Ha BuGpocTone UnNu Ha
oBpasLe, pacnonoxeHHas Kak MOXHO Grnyke K OHOM U3 TOMEK KPEMIEHUs 1 COEAUHEHHAS C HEM XKECTKOMN CBA3LIO.

MpumeyaHue 1 —Yrobbl ybeamtbcsi B TOMHOM cobriiofeHnn TpeboBaHuin McnbiTaHWii, UCNONb3yT HECKOMb-
KO NPOBEPOYHbIX TOYEK.

NMpumMeyaHue 2— Ecnmyncro TOYEK KpenneHus He Boriee YeTbipex, Kaay'o U3 3TUX ToYeK criefyeT UCTorb-
30BaTh B KAYECTBE NPOBEPOYHON. ECIn 4MCno Touek KpenneHus Goree YeTbipex, B COOTBETCTBYIOLEM HOPMATUBHOM A0-
KyMeHTe OOMkHbl GbiTb OnpeaeneHbl YeTbipe Haubonee NpefCcTaBUTENbHbIE TOMKM, KOTOpble ByAyT UCMONb3oBaHbl B
KauyecTBe MPOBePOUHbIX.

MpumeyvyaHue 3— B ocobbix cnyvasx, Hanpumep Ansi 6onblumnx 06pasLoB M 06pasLOB CNoXHOW GopMbl,
Koraa npoBepo4Hbie TOYKU He MOIyT HaxXoAUTbLCA BONU3KN ToUek KpenneHusi, nonoXxeHue npoBepoY4HbIX TOHEK OOINKHO 5bITb
onpepeneHo COOTBETCTBYIOWMM HOPMATHBHBIM LOKYMEHTOM.

MpumeyaHue 4— lNpuucnbiTaHum 60NbLIOTO Yncna 06pa3LoB HEGONMLLIMX Pa3mMepoB, YCTAHOBIEHHbIX € No-
MOLLIbIO OOHOIO KpeneXHoro npucrnocobneHus, unv npu ucnsitaHum o6pasya HebonkbLUIOro paamepa, UMEIoLLIEro HECKOMbKO
TOuEeK KpensieHws, yrnpaBreHne MOoXeT OCYLLECTBNSATLCH MO CUrHany ¢ gaTtyvka, YCTaHOBNEHHOIo B O4HON NpOBEpOYHON
(oHa e KOHTpornbHas) Touke. Mpu 3ToM curHan ynpaenenus 6yaeT B Gonblueii cTeneHn xapakrepn3oBaTb BUSpaumio kpe-
NEeXHOro NpMcnocobneHys, a He obpasua B ToUkax KpenneHus. 3To JONYyCTUMO TOMNbKO B TOM Criyvae, ecriy YacTtota HuU3-
LIero peaoHaHca Harpy>KeHHOro KpeneHoro NnpucnocobneHunst 3HauMTernbHO NPEBLILLIAET BEPXHIOD rpaHuLy AvanasoHa
4YacToT UCNbITAHWNA.

3.11.2 KoHTponbHas Touka (reference point). OagHa U3 NPOBEPOYHLIX TOMEK, CUTHANM C KOTOPOX UCMOSb-
3y10T ANs ynpaBneHWUsi peXXUMOM UCTILITaHWUA.

3.11.3 TouYKa usMepeHua oTknuka (response points): Touka Ha o6pasLie, B KOTOpOI NpoBoasaT c6op
AaHHbIX MPU UCCrNeaoBaHUM YacTOTHON XxapaKkTepucTukn obpasua.

MpumeyaHue 1— Toyek U3MEPEHUA OTKIIMKA MOXKET BbITb HECKOINbBKO.

n puMeyYyaHue 2 — OTU TOMKM He coBNaaaloT C NPOBEPOYHBIMUA UIM KOHTPOITEHLIMY TOYKaMM.

3.12 cobcTBeHHas yacTora (natural frequency): Yacrora cBo6oaHLIX konebaHWin KOHCTPYKLIUK (Nepuo-
OVYECKUX UMK 3aTyXaloLux), 3aBucsLLast ToNbko OT (PU3NIECKMX XapaKTePUCTUK TOW KOHCTPYKLMM (Macchl,
)KECTKOCTU U KoabpuLueHTa AemnUpoBaHus).

3.13 umcno GonblumMx NMKOB oTknuka (number of high peaks of the response time-history): Mony4yeHHoe
no pesynsTataM U3MepeHuid (B Touke U3MEpPEHUs! OTKNWKA) UMK PacyeToB OTKNNKa CUCTEMbI C OAHOW CTENEHbIO
cB000abI (OCLUMNNATOPA) HA 3ajaHHOE BO3AENCTBUE YMCNO NMKOB BPEMEHHOTO CUrHana, npesbILLAoWnX 3aaaH-
Hoe noporosoe 3Ha4eHue (CM. pUcyHok 1).

YckopeHue, % NUKOBOTO 3HaYEHUs1
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1 — ofnacTb NONOXUTENbLHLIX NMUKOB, NPEBLILLAIOLYMX NOPOoroBoe 3HaueHue (+ 70 %);
2 — obnacTb oTpuLaTenbHbIX NMKOB, NPEBLILLIAIOLMX NoporoBoe 3HaueHue (—70 %)

PucyHok 1 — lMpuMep OTKIMKA OCLMIIISITOPA Ha 3ajaHHbIA BPEMEHHOM CurHan Bo30yxXaeHus
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Mpumeuvanune 1—Tlogcuer yncna NUKOB B CUrHame OTKNMKA UCMONb3YIOT NOTOMY, YTO LUKIMYHOCTb 3TOrO
cUrHana MackupyeTcs Hanmuuem nepexoaHbIxX NPOLECCoB.

MpumeyaHue 2—Tlog NMKOM cMrHana NOHUMAaIOT €ro OTKMOHEHUE OT Hyrsi B CTOPOHY MOMNOXUTENbHbLIX NI
OTpMUATElbHBIX 3HAYEHUI MEXY ABYMS MOCredoBaTeNbHbIMY NepeceqeHnsIMU HyNeBOro YPOBHS (CM. PUCYHOK 2).

MpumeyaHnue 3— CormacHo HacTOsAIWEMY CTaHZapTy NPeanoqTUTENbHbLIM SIBIISIETCS OnpeaeneHve ymcna
BOnbLWMX NYKOB MO pacyeTaM, a He M3MePeHNsIM, NMOCKONbKY NocnegHue He BCerga BO3MOXHO BbINOMHUTD.

YckopeHue, % NUKOBOro 3Ha4YeHUs

f 1

-70 % \/

3

71— 1-4 nuK; 2 — 3- NUK; 3 — 2-1 NUK; 4 — TOYKN NepeceyveHns HynA

PucyHok 2 — Mpumep naeHTudurkaumm Nukoe OTKNUKA, NPEBbIWaoWmMX noporopoe 3HadeHue (70 %)

3.14 ocumnnatop (oscillator): Cuctema ¢ oaHon cTeneHblo cBo6oALI, CNOCOBHAA NPOU3BOAUTL UM
noAAepXuBaTb MexaHu4yeckue konebaHus.

3.15 naysa (pause): MHTepBan BpeMeHn mexay AByMA nocneaosBaTtenbHLIMU BOCNPON3BEASHNAMN 3a-
OaHHOro BO36YXAeHUA.

M pwumeyaHue— [QnurenbHOCTb Nay3sbl T, B CEKyHAAX, CneayeT BulbupaTe Takom, UTobbl n3bexaTb 3HaUMTENb-
HbIX HaroOXeHuii oTKNuka obpasua. PekomeHgyemoe 3Havenne T QONMKHO yAOBNETBOPATL YCOBUIO

1100
> —,
f d

roe f — nepBasi coGCcTBEHHas yacToTa He3aTyxalwumx konebanuii obpasua, B repuax;
d — Ko3apDULMEHT KPUTHUECKOTO AemMNdnpoBaHnsa Ha YacToTte f, B repuax.

T

3.16 npepnouyTuUTenbHble HanpaBneHUa Bo3gaencTBeus (preferred testing axes): Tpu B3anMHO opTo-
roHanbHbIX HanpaBneHus, BbIbMpaeMbix TakuM oBpasom, YTOOLI NpK BO3AeNCTBUM BUOpaLIMK B 3TUX Hanpasre-
HUAX BEPOATHOCTb NOBpeXaeHUs o6pasua Gbina MakCMManbHON.

3.17 pobpoTHocTtb (Q-factor): BenuuuHa, xapakTepusytoLlas creneHb OCTPOTbl pe3oHaHca unu u3bu-
paTenbLHOCTbL Mo YacToTe konebaTtenbHOW MexaHUYeCKon CUCTEMbl C OHOW cTeneHbio cBoboabl U obpaTHas
yABOEeHHOMY ko3t cuLmeHTy AeMndupoBaHuS.

3.18 zapaHHbLIA yaapHbIA cnekTp (required SRS): YaapHbliA cnekTp, hopma KOTOpOro ycTaHoBMeHa
COOTBETCTBYIOLLMM HOPMAaTMUBHBLIM AOKYMEHTOM (CM. PUCYHOK 3).

MpumeyaHue—HopmatMBHLIM AOKYMEHTOM MOXET GblTb ONPeAeneHo HECKOMNbKO YAAPHLIX CNEKTPOB Anst
pa3sHbIX 3Ha4YEeHUIN JOGPOTHOCTH, KaXABIN N3 KOTOPbLIX UCTIONb3YIOT B KOHKPETHOM Criyyae.

4
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1 — 3apaHHbIN YAAPHBIN CekTp; 2 — peanbHbIi yaapHbIi cnektp; 3 — obnacte gonycka (+ 1,5 ab);
4 — BYA; 5 — Touku yaapHoro cnektpa 3a npegenamu obnacru gonycka

PrcyHok 3 — TunmuHbin rpaduk yaapHoOro cnektpa (B norapudmmyeckom macwrabe)

3.19 ypapHbIn cnekTp (shock response spectrum, SRS): Mpadumk 3aBUCUMOCTU MaKCUManNbHOIO OT-
Knuka (nepemeLLeHusl, CKopoCcTu Ui YCKOPEeHNs) Ha 3afaHHoe BXOAHOEe BO3AeNCTBUE aHcaMbnsa ocLuunnaTo-
POB C 3aA4aHHbIM 3Ha4yeHueM JOOPOTHOCTU OT COBCTBEHHBIX YacTOT KonebaHuin aTUX ocuMnnaTopos 6e3 yyerta
aemMndurpoBaHus.

MpumeyaHue 1 —TlpnpacyeTax, €Cnv UHOE He 0BYCIOBIEHO, UCNONb3YIOT NMMHENHbBIE CUCTEMbI C OAHON CTe-
neHbto cBo60AbI C BA3KOCTHLIM AeMNVPOBaAHUEM.

MpumeyaHune 2— HopmaTtuBHLIM AOKYMEHTOM A5 OOHUX M TEX e NCTbITAHUMA MOXET ObITh YCTAHOBMEHO He-
CKOINBKO yAApHBIX CMEKTPOB AN PasHbIX 3Ha4YeHUIN JOGPOTHOCTU, U3 KOTOPLIX BEIOUPAIOT TO, YTO B HAMGONbLUEW CTENeHU
COOTBETCTBYET UCMLITYeMOMY 06pasLy.

3.20 yvactoTa guckpetusauuu (sampling frequency): Yucno BelGOPOYHBIX 3HAYEHWI CUrHana B equHn-
Ly BpemMeHu (cekyHay) npu 3anucu unuv npeactasneHum curHana B LudposoM Buae.

3.21 ponyck Ha curHan (signal tolerance): BenuuuHa, Belpakaemasi B NpoLUeHTax 1 onpegensiemasi
chopmyron

S, =(f—1]1oo,
F

rae NF — cpefHekBagpaTUYHOe 3HavYeHWe 3agdatoLlero curHana;
F — cpeaHekBagpaTU4HOE 3HAYeHWe curHasa, BOCTIpOM3BEAEHHOro Ha BUGpocTone.

MpumeyaHue 1—[laHHbIN NApamMeTp He 3aBUCUT OT TOFO, Kakol napameTp BuGpaumm (yCkopeHue, CKOpoCTb
UNU NepemeLLeHne) NCNomnb3yT ANA YNPaBNeHUS UCMbITAHUSIMU.

MpuvumeyaHune 2—[laHHbIN NAapaMeTP NPUMEHSIIOT TONBKO Ansi BO36yXaeHUsi cuHycouaanbsHon BuGpaumen.

5
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3.22 3Hauumas YacTb BpeMeHHoro curHana (strong part of the time-history): Yuactok BpemeHHoro
curHana mexay AByMsi MOMEHTaMWu BPEMEHU, KOrAa curHan B NepBbiil pa3 AOCTUraeT ypoBHs 25 % NUKOBOrO
3Ha4eHUs1 U KOrja OH B NOCHEAHUIA pa3 ONYCKaeTCA HWKE 3TOTO YPOBHS (CM. PUCYHOK 4).

YckopeHue, % NUKOBOTO 3HAYEHUA
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PucyHok 4 — TunuuHas popma BpeMeHHOro curHana Bo3byxaeHus

3.23 cuHTe3anpoBaHHbLIA BpeMeHHOW curHan (synthesized time-history): BpeMeHHoit curHan, co-
30aHHbIA UCKYCCTBEHHO TakuM 06pa3om, UTobbl ero yaapHbIi cnekTp 6bin BClogy He HWKe 3aiaHHOTO YAAPHOTO
cnekTpa.

3.24 pnanasoH YacToT ucnbitaHuii (test frequency range). [nanasoH yacTtoT Mexay HWkKHen f, v Bep-
XHen f, rpaHLaMu, COOTBETCTBYIOLUIMMU HU3LLEN U BbICLLIEH YacTOTaM UCNONL3YEeMbIX ANA CUHTE3UPOBaHUA
BPEMEHHOro CUrHana BeiBNeToB, KOTOPbI 3aBMCUT OT (DOPMbI 334aHHOIO YAAPHOIO CrekTpa U BO3MOXHOCTEN
ucneiTaTenbHOro o6opyaoBaHus ¢ yCTaHOBNEHHLIM 00pasLIoM.

IMpunmeyaHune—[nanasoH 4acToT, B KOTOPOM 3aJaH yAapHbIN CNEKTP, Wnpe Auana3oHa YacToT UCTILITaHWIA u
TeopeTuyeckn 6eckoHedeH (cm. 3.10).

3.25 peanbHbIA yaapHbiid cnekTp (test SRS): YoapHbih cnekTp, paccuMTaHHbIA NO CUrHamny B KOH-
TPONbHOI ToYKe BUBpOCTEHAa TEOPEeTUYECKM U C MOMOLLbIO CPEACTB aHanuaa yaapHbIX CNEKTPoB (CM. pucy-
HOK 3).

3.26 BpemeHHoI curHan (time-history): 3anuck yckopeHus, CKOpOCTU unu nepemelleHnst kak dyHk-
LN BpEMEHU.

3.27 BpemeHHoe okHO (time window): [nuTenbHOCTbL CUHTE3UPOBAHHOIO BPEMEHHOIO CUrHana, BKIio-
yaloLero B cebsl Bce 3ajaHHble BEABNEThI.

M p n™eyaHun e — HekoTopbie CUCTEMBI yPaBNEHUs NPEAYCMaTPUBAIOT YABOSHUE BPEMEHHOIO OKHA M LIEHTPU-
pOBaHWE CUHTE3NPOBAHHOIO BPEMEHHOTO CUrHaNa OTHOCUTENLHO STOrO OKHa.

3.28 Be#Bnert (wavelet): BpemeHHOI curHan Ha HEKOTOPOI YacToTe, Ucnonb3yeMblil Ans hopMupoBa-
HWA1 curHana Bo36yxaeHusi NPU UCMIbITaHWUAX ¢ BOCNpouaBeeHWeM 3aaHHOTO YapHOro chnekTpa.

n puMevyaHune — TepMVIH «BEeNBNET» B TOM CMbICIIe, KaK OH npuMeHeH B HaCTosILLLIEM CTaHAapTe, He cnenyeT
nyTaTb ¢ aHaNnorm4yHbIM TePMUHOM, UCNONb3YEMbIM B TEOpUnN BEMBNETOB UNKU BelBnNeT-aHanuae.

4 TpeboBaHMs K UCNbITaTeNbHOMY 060pyAOBaHUIO

YcraHaBnuBaembie XapakTepucTukn ucnbiTatenbHOro OGOPYAOBaHW/'I OTHOCHATCS KO BCeMY ucnbiTatenb-
HOMY OGOPYHOBHHVIK) B uenom. B cny4yae BMGpaLl,MOHHOVI YCTaHOBKU 3IneKTpoauHaMm4yeckoro unv nmapasnu-
YecKoro tuna aTo oﬁopynoaaHMe BKNnioyaeT B cebn ycunutenb MOLWWHOCTH, BubpocTeHg © YCTPOWCTBOM
KpenneHus 06pa3ua U cucTemy ynpasneHus.

6
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TpebGoBaHusA, ycTaHOBMEHHbIe B 4.1 — 4.3, NpoBepsoT Npu Bo3BYXXAEHNN rapMoHUYeckuMn koneba-
HUAMU.

4.1 BocnpousBoaumoe gBuMXKeHUe

Mpuv NoBepke UcnbiTaTenbHoro obopyaoBaHUs BOCNPON3BOAMMOE ABUKEHWE NpeacTaBnseT coboi rap-
MOHUYeckune konebaHus, KOTopble BO BCeX TOUKax kpenneHust obpasua AokHbl BbiTe NpUbnM3nTensHo oaun-
HaKOBbLIMU W MNOCTYNaTeNbHbIMW B Npedenax orpaHuyeHniA, yCTaHOBMEHHbIX B 4.2 1 4.3.

4.2 MonepeyHble konebaHuA

B ananasoHe vyactoT o 1000 'y nukoBoe 3HaYeHWe YCKOPEHUS UNn nepemeLLieHUsa B NPOBEPOYHbIX TOY-
Kax B NMoGOM HamnpaBneHn, NepneHanKynsapHOM K HanpasneHuo Bo3byxaeHus1, He AomkHO npeBbiwaTh 50 %
MUKOBOTO 3HAYEHWUA YCKOPEHWUS UNWU NepeMeLleHns B OCHOBHOM HarpasneHun Bo3byxaeHusi. Ha yacTtoTax
cabilwe 1000 ML gonyckaeTcs, 4To6bl 3T0 oTHOLWeHWe aocTurano 100 %. 3To TpeboBaHUe KOHTPOIUPYHOT TOMb-
KO B 3ajaHHOM AManasoHe 4acToT UCTbITaHuid. B paage criydaes, HanpuMep Ans o6pasuos ManblX pasmepos,
[onyckaeTcs ycTaHaBNMBaTh 6oree KecTkue orpaHMYeHust Ha nonepeyHble konebanus (Hanpumep, 4o 25 %),
€Ccnn 3To NPegyCcMOTPEHO COOTBETCTBYHOLMM HOPMATUBHBIM AOKYMEHTOM.

Ecnu Ha pesynbTaThl UCTIbITaHWUIA GOMbLLIOE BRNsIHUE OKa3biBaloT NapasuTHble yrioBble konebaHus Bu6-
pocTona, AoMYyCTUMBIA YPOBEHb 3TUX KonebaHWi AomkeH BbiTb YCTaHOBMEH B HOPMaTUBHOM JOKYMEHTe U OT-
pakeH B NPOTOKOMNE UCMbITaHNIA.

WMHorga, Hanpumep Ans obpasuos 6onbLumx pasMepos 1iv 60MbLLIOK Macchl, He yaaeTcst cobniocTu Bbl-
LeykasaHHble orpaHnYeHns Ha nonepeyHble konebaHusa Ha OTAeNbHBIX YacToTax UM BO BCeM AunanasoHe
4YacToT MCMbITaHWiA. B aToM criyyae B HOpMaTUBHOM AOKYMEHTE AoSkKHa BbITb UCMIONb30BaHa 04Ha U3 creayto-
LWMX bopMyMPOBOK:

- nonepeuHble konebanus, NpesbliLUaoLLe 3a4aHHbIA YPOBEHb, AOMKHbI 6bITh 3adPUKCMPOBaHbI U yKasa-
Hbl B POTOKOSE UCMbITAHUI;

- nonepeYHble konebaHus He NpeAcTaBAAIOT onacHOCTM AN obpasLua U KOHTPOro He noafexar.

4.3 UsmeputenbHasa cuctema

XapaKTepucTuKn N3MepUTEenbHON CUCTEMbI JOIPKHBLI NpeAycMaTpuBaTh BO3MOXHOCTb NMPOBEPKMU BbIMOIT-
HEeHWs1 YCNOBUS, YTO UCTUHHOE 3HaYeHWe napameTpa BUbpauumn B KOHTPOSIbHOW TOYKe B 3aaHHOM Harnpasne-
HUM OBWXKEHNSA He BbIXOOMUT 3a npeAensbl YCTaHOBNEHHOro Aonycka.

Ha To4HOCTb n3mepeHuil okasblBaeT CyLIEeCTBEHHOE BNNAHWE YacTOTHaA XapakTepucTuka usmepuTens-
HOI Lienw, BkMtovatoLlen B cebsa aatuunk Bubpaumu, cornacyrollee yCTpOMUCTBO U ycTporucTBa cbopa n o6pabot-
KM AaHHbIX.

HwxkHAs rpaHuLa AnanasoHa YacToT U3MepUTebHON CUCTEMBI He AokHa npeBblwaTk 0,671, (f; — Yactota
CaMOro HM3KOHaCTOTHOrO BeMBMEeTa), a BepXHss rpaH1La He forpkHa 66T MeHee 1,5, (f, —JacToTa camoro Bhl-
COKOYacCTOTHOrO BewnBneTa). B ykazaHHOM AuanasoHe 4acToT aMmUTYAHO-4acToTHas XxapaKrepuctuka nsmepu-
TeNnbHOW Lenn AoSPkHa ObiTb NOCTOSAHHOM B nNpeaenax £ 5 %.

5 Tpe6oBaHuA K peXXMMaM UCNbITaHUN

5.1 YnpaBneHue ucnbiTaHUAMU

BpemeHHol curHan Bo3byxaeHnst 4OIpKeH NpeacTaBnsiTb cOboM COBOKYNHOCTb BEUBIIETOB B nNpegenax
3aaHHOro BPEMEHHOIO OKHA. DTOT curHan AosmkeH 6bITb onpeaeneH COOTBETCTBYOLUM HOPMaTUBHBIM OKY-
MEHTOM A1 3a4aHHOro yAapHoro cnekTpa, kak nokasaHo B 9.3.

Ecnu HopMaTMBHEIM JOKYMEHTOM HE YCTaHOBMEHO MHOE, 3HavyeHue koadduumneHTa gemncupoBaHus
MPUHUMALT paBHbIM 5 % (4TO COOTBETCTBYET 3HaYeHuio 4o6poTHOCTU Q, paBHoMy 10). 3HaveHus koadduun-
eHTa gemncupoBaHus (40O6POTHOCTM) MOTYT BbITb YTOUHEHBI MO pe3ynbTaTaMm UccreoBaHUin YacTOTHON Xa-
pakTepucTukM obpasta (cMm. 9.2). PesynbTaTbl TakMx MccrefoBaHWil MOMOraloT Takke onpeaennTb, Kakoe
3HavyeHne Q HeobxoaMMO MCMONb30BaTh, €CNU B HOPMAaTUBHOM AOKYMEHTE NpUBEAEeHO HECKOMBbKO YAapHbIX
CNEKTPOB AN pasHbIX 3Ha4YeHWUIA 4OOBPOTHOCTK.

PaccTosiHne mexay coceqHMMM YacToTamn BEMBNETOB BbIOMpatoT B 3aBUCMMOCTU OT 3aZiaHHOM o6poT-
HOCTU paBHbIM:

- 1/3 okTaBHoW nonockl A4na A4o6poTHocTN Q He Gonee 5;

- 1/6 okTaBHOW nonockl AnA A4o6poTHOCTN Q B MHTepBane oT 5 Ao 25;

- 1/12 okTaBHOI1 nonockl A4na Ao6poTHOCTU Q He MeHee 25.

MpwuMedyaHue—Psag cpegHereoMeTpMyeCckUX HYacToT OKTaBHbIX Nornoc yctaHoBneH FOCT 17168.
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5.2 [lonycku Ha yAapHbIA CnekTp

PeanbHbill yaapHbI cnekTp, NonyyYeHHbIA N0 U3MepPeHUsiM B KOHTPOIBHOW TOYKe, He AOIDKeH OTnuYaTh-
cs1 oT 3agaHHoro 6onee yem Ha 1,5 ab (cm. pucyHok 3).

HonyckaeTcs, 4Tobbl B HEKOTOPOI 06nacTn unu obnacTsax 4acToT (B CymmMme He npesblwarowmx 20 % ana-
na3oHa 4acToT I/ICI'IbITﬂHI/lI?I) KpuBas yaapHOro cnekTpa sbiXoguna 3a npeaenbl ykazaHHOro gonycka (He npesbl-
Lasi Npu 3TOM KPUBYIO 3alaHHOrO yaapHoro cnekrpa 6onee yem Ha 3 gb), ecnu Tonbko 3Ta obnacte unu
obnacTu He BKNovaloT B cebsi kpuTuyeckue yactoTbl 06pasua. OTKNoHeHWe OT 3alaHHOro yAapHOro cnekTpa
AOJDKHO ObITb 3ad’.)I/IKCI/IpOBaHO B NpoTOKoIne UcnbITaHUNA.

OTKNOHEHUs peanbHOro yAapHOro crnekTpa oT 3afaHHOro NPoBepsItoT Ha YacToTax, PACCTOAHUA Mexay
KOTOPbIMU TE€ Xe, YTO YCTaHOBJI€HbI B 51 (B 3aBUCUMOCTU OT 3HAYEeHUA AOGpOTHOCTI/I), nnn MeHee.

5.3 Tpe6oBaHUA K BbIYMCNEHUIO peanbHOro yaapHoro cnekrpa

YT06bl CBECTM K MUHUMYMY MOTPELIHOCTb OLEHKU pearnbHOoro yaapHoro crnekrpa, Heobxoanmo ocoboe
BHUMaHWe yaenuTb BbIGopke 1 (hunbTpauum curHana B KOHTPOSbHOM TOUKe.

PekomeHayeTcs, 4Tobbl YacToTa BLIGOPKU, MO MeHbLLEA Mepe, B 10 pas npesbiluana BepXHIO rpaHuLly
f,, eCrn TOMbKO MpW pacyeTe yAapHOro crnekTpa He NPUMEHSIIOT Npoueaypy MHTEPronsaLumM BpeMeHHOro CUrHa-
na.

MpumeyaHnwune 1—/Tlpu BLINONMHEHUN BhILLEYKA3aHHOTO YCNOBWS NOMPELLUHOCTb OLEHKMU OTKIMKA OCLMNNsATopa
C MakcumarsbHo cobcTBeHHOM HacToTon £, He ByaeT npeebiwats 5 %. Ecnu xe yactota ebiGopkmu Byaet Bcero B 2,56 pasa
npeBbIWaTh f, (4T0 ABNAETCH 06bIYHLIM TPeBGOBaHMEM AN YACTOTHOrO aHanNW3a CUrHasnoB), 3Ta NOrPELLHOCTb MOXET Npe-
BblwaTb 60 %.

Ecnu nepea pac4yeToM yaapHOro cnekrpa Ucnofb3yoT Npoueaypy UHTEPNOMSLMM BPEMEHHOTO CUrHana,
TO OCTaTOYHO, YTOOLI YacToTa BLIBOPKU B YEThIpE pasa Npesbilana BepXHIo rpaHuly f,.

Ons npegoTtepalleHus agcpekTa HanoXXeHUs CNeKTpos nepea oundpoBKoi aHaNoroBoro curHana Heob-
XOAMMO MPUMEHSATE HU3KOYACTOTHYI0 hunbTpaumio. PekomeHayeTcs, 4Tobbl B TOUKe caga 4acTOTHON xapak-
TEPUCTUKN DUNBTPa HWKHUX YacToT, rAe ee ypoBeHb MoHWkKaeTcs B ABa pasa, yactoTa 6biia pasHa 1,5f,.
KpyTusHa cnaga gomkHa 6biTh, Mo KparHe mepe, MuHyc 60 ab/okTaBa. BuinonHeHne aTux TpebosaHuin obec-
rneymBaeT PerucTpaLuio HeUCKaXKEHHOro OTKIKa ocUMnnATopa ¢ cobeTBeHHoM YacToTon f,. MNpu aTom ByayT
nofdaerieHbl Takke haszoBble NOrPEWHOCTN, CBA3AHHbIE C MPUMEHEHUEM (bUnbTpa HWKHUX YacToT. dasovac-
TOTHas XapakTepuctuka punbTpa gomkHa 6biTe NMHENHOMN.

Ecnu Ha pesynbTaThl UCIBITAHUA MOTYT OKa3bIBaTb BIIMSIHUE HU3KOYACTOTHBIE MOMEXU UITU MOCTOSIHHOE
cMeLleHne curHana, Heo6xoaMMo NPUMEHATL hUNLTP BEPXHUX YacToT. PekomeHayeTcs, 4Tobbl B TOUKe cnaaa
YaCTOTHOW XapakTepucTuki hunbTpa HWKHUX YacToT, Fae ee YpoBeHb NMOHWKAeTCsl B Ba pas3a, YactoTa He
npeBbillana MakcumarnbHOro U3 AByX crneaylowmnx sHaveHunia: 2 ', unu oaHa aecartas HUKHen rpaHnub f.

JononHutenbHas NOrpeLHOCTb BO3MOXHA B TOM Cllyyae, eCcri CUrHasbl BO3OY>KAeHUs unm curHarnbl oT-
Krnnka OCLMNNATOPOB He YCNeT NOMNHOCTLIO 3aTyXHYThb B NpeAenax 3afaHHoro BpeMeHHoro okHa. OcobeHHo
BaXXHO YYUTbIBaTL 3TO ANSl OCLUMNNAATOPOB C HA3KUM 3HaYeHUeMm koadduumneHTa gemncduposaHums. [Ans ucknio-
YeHWUA NOSABNEHNs NOrpPeLIHOCTU AaHHOMO Buaa Heobxoaumo, YToObl ANUTENbHOCTbL BEIDOPKM Obina goctaToy-
HO 6onbLWoN.

MpumevaHnue 2—T[lpn aHanu3e BNUSIHUS BPEMEHHOIO OKHA Ha MOIPELIHOCTL BOCNIPOU3BEAEHUS] YOAPHOTO
CNeKTpa 4acTo BBOAAT AOMNONMHUTENbHbIE TEPMUHbBI: «MOMHbLIA YAAPHLIW CNEKTP», KHAYanbHbIN YAAPHbLIN CNEKTP» U «OCTa-
TOYHBLIN YAAPHBIN CNEKTP». TEPMUH «MONHbLIA yAapHbIA CNEKTP» (MHOTAA €ro Takke Ha3biBaloT MAKCUMAKCHBIM YAAPHbIM
cnexkTpom) cooteeTcTByeT onpeaenenmio 3.19. MNpu onpeaeneHnmn Ha4anbHOro YAapHOro CNEKTpa y4UTHIBaOT MakCUManb-
Hble OTKNMKN OCLMIISITOPOB TONBKO Ha MHTEpBane BXOZAHOIO BO3AEWUCTBUS (BPEMEHHOTO curHana Bo36yxaeHus), a npu
onpeaeneHnn oCTaTouHOro yAapHOro CrekTpa — Ha BCEM MHTEpBarne BPEeMEHHOro OKHA, 32 UCKITIOYEHNEM yHacTKa BXoa-
HOro BO3AeNCTBMS. NS OLieHKU peanbHOro yAapHOro crnekTpa cnefyert paccuMTbiBaTh NONHBLIA yAAPHBIN CNEKTP.

5.4 AnroputMm pacuyeTa yaapHOro cnekrpa

CyuiectsyeT MHOro cnocoboB pacyeTa yaapHOro crnekTpa, npudem npumeHsieMmble anroputmMel cnocot-
Hbl AaBaTb pasHble pesynbTaTbl, 0COBEHHO B 06NacTAX HASKMX U BbICOKUX 4acToT. Mo3ToMy BaXKHO UCNOMbL30-
BaTb Takue anroputmMbl, Anst KOTOPLIX NOSTyYEeHO NOATBEpXAeHNe NPaBUNbHOCTU NPOBOANUMbIX C UX NOMOLLBIO
pacyeToB, No KpalHen Mepe, B AManasoHe YacToT UCTIbITaAHWUIA.

5.5 [luanasoH 4acToT UCNbITaHUN

Bbi6op agnanasoHa 4acCTOT UCMbITAHUIA 3aBUCUT OT TOTO, Kakoe yaapHoe Bo3byxaeHue npegnonaraetcs
BOCMPOU3BECTU BO BPEMS UCMbITAHUIA, U OT BO3MOXHOCTM UCTILITAaTENBHON YCTAHOBKW C YCTAHOBMIEHHBIM Ha
Hen 06pasLOM BOCNIPON3BECTU 3TO BO3bYXaeHMe.
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5.6 YctaHoBka ob6pasua

O6paseL, gorkeH 6bITb 3akpenseH Ha BubpocTone B cooTBeTCcTBUM ¢ TpebosaHuamm FOCT 30630.0.0.

MonoxeHwe obpasLa Ha BUOpocTorne BO BpeMsl UCMbITaHUI 1 cnocob ero kpenneHusa AoMKHbI BbiTb yka-
3aHbl B COOTBETCTBYIOLLEM HOPMaTUBHOM AoKyMeHTe. [pu aToM pe3ynbTaThl UCNLITAHWIA cneayeT paccMartpu-
BaTb Kak NpUMeHUMbIe TOMBKO K KOHKPETHOMY MOMoXeHUo obpasua n KOHKpeTHOMY Cnocoby KpenneHus, ecnu
TOMbLKO He NpeAcTaBneHbl apryMeHThl B NMoSb3y TOro, YTo pesynbTaThl MOryT GbiTb pacnpocTpaHeHbl U Ha apy-
rMe NonoxeHus obpasLa KU crnocobbl KpenneHus (Hanpumep, NokasaHo, YTO CUa THKECTU He OKa3blBaeT Cy-
LLLeCTBEHHOrO BNUAHWA Ha pe3ynbTaTbl UCTIbITaHURA).

Ecnu nsgenue B 06bIYHBIX YCMOBUSIX SKCMyaTauny yCTaHaBNUBAOT Ha U3ONATOPLI, @ UCTIbITaHWUA A0S-
XHbl BbITb NpoBeAeHbl 6e3 U3CNATOPOB, TO YPOBEHb BO3BYXAEeHUA AoMmKeH BbiTb CKOPPEKTUPOBAH C YHETOM
nepegaTovyHoM hyHKLUM N30MATOPOB.

Mpu ycTaHoBKe 06pasLia cneayeT NpUHUMaTL BO BHUMaHWUE ero coeanHeHus, kabenu, Tpybonposoab! 1 T.n.

6 CTeneHb XeCTKOCTM YCNOBUM UCNbITaHUN

CTeneHb XXeCcTKOCTM YCIMOBUIA UCNIBITaHWI onpedensieTcsl coueTaHWEM crieyloLLmnX NapaMeTpos:

a) obasaTenbHble NapamMeTpsbl:

- 3aJaHHbli1 yaapHbIA CNEKTp U NpUHATOE 3HaveHne AobpoTHOCTH,

- HanpaeneHusi Bo3byxaeHus,

- ANUTENBHOCTb BOCMPOU3BOAMMOrO BPEMEHHOro curHana,

- YACMO NOBTOPEHWI YAAPHEBIX BO3OY:XAEHWNA,

- AvanasoH YacToT UCMbITaHWR;

b) gononHWTenbHLIE NapamMeTphbl:

- BbICOKOYACTOTHasA acMMMTOTa 3a4aHHOro yaapHOro CrnekTpa,

- ONUTENbHOCTb 3HAYMMO YacT CUHTE3UPOBAHHOTO BPEMEHHOIO cUrHana,

- yncno BonbLUMX NMUKOB OTKUKA,

- dypbe-cnekTp curHana Bo3byxaeHus,

- cnekTpanbHas NAeTHOCTL 3HEePrK curHana Bo3byxaeHus,

- cpegHeKkBadpaTMYHOe 3HadeHWe curHana Bo3byXAeHWs, paccuMTaHHOe BO BpeMeHHoW obnactu
[cm. pazgen B.2 (npunoxeHne B)],

- cpegHeKkBaapaTMYHOe 3Ha4YeHue curHana Bo3byxaeHua, paccuntaHHoe B 4acToTHOW obnactu [cm. pas-
Aen B.4 (npunoxerue B)].

MpumedaHue—lNpuBegeHHbIN NepeveHb JONONHUTENBbHBIX NAPAMETPOB He CneayeT CHATaTb MCHEPnbIBalO-
WmMM (CcM. npunioxeHue B).

YkasaHHble napameTpbl A0MKHbI BbITb orpeaeneHbl COOTBETCTBYOLWUM HOPMATUBHBIM AOKYMEHTOM Ha
OCHOBe pekomeHaaumn 6.1 — 6.5.

JononHutenbHble NapameTpbl MOTyT 6bITb HeOoBXoaAUMBI, ecnu oBpasew, NoaBepraoT NOBTOPAOLIUMCS
yAapHbLIM BO3ASUCTBUSAM C Liefbio OLEHWUTb NOCNeACTBUS ManoLUMKNOBON YCTanocTu.

6.1 3apgaHHbIA yaapHbIA CNEKTP

B HOpMaTUBHOM AOKYMEHTE A0MMKHbI ObIThb YKa3aHbl yaapHble cnekTpbl (hopMbl, YPOBHU, BbICOKOYACTOT-
Hble aCUMNTOTbI) M1 BCEX YCIIOBUIA UCTIBITAHUIA, BKIHOYAA 3HaYeHUa AoBPOTHOCTU 1 AONYCKX. YAapHLIN CNekTp
JormkeH GbiTb onpeeneH Kak NosHbIA CnekTp. B HOpMaTUBHOM AOKYMEHTE MOTYT GbiTb Takke YCTAHOBIIEHbI
ocu o6pasla, HanpaBneHuss Bo3GyxaeHUst U yaapHble CNekTpbl ANA KaXAoro HanpaeneHus Bo3GyxaeHus,
€CnW OHW ANA Pa3HbIX HaNpPaBneHWA pasnuyHbI.

MpunmeyaHune— BHOpMATUBHOM AOKYMEHTE MOTYT GbITb YCTAHOBNEHLI Pa3Hble YAapHbIE CNEKTPbI C pasHbIMK
3Ha4YeHUAMMN 4OBPOTHOCTU AN KOHKPETHBIX YCIOBUM UCTbITAHWI.

6.2 ANUTeNnbHOCTL BPEeMEeHHOro CUrHana Bo36yxaeHua

B cooTBeTCTBYIOLEM HOPMATUBHOM [AOKYMeHTe A0SKHa ObiTb ycTaHoBeHa ANUTENbHOCTb KaXaoro
BPEMEHHOro curHana Bo3byxaeHus (B cekyHaax), KOTOpYto pekoMeHayeTcs Belibupatb 13 paga: ... 1; 2; 3; 5;
10....

MpwumeyaHue— [AnurensHOCTb BO30Y)XAEHUSI 3aBUCUT OT UCTIONb3YyEeMbIX 3HA4YEHUI HYaCcTOThI BLIGOPKKM U Bpe-
MEHHbIX OKOH, MO3TOMY HE BCETAAa BO3MOXHO MOMYYMTb 3HAUYEHWURA ANUTENIBHOCTU, BrU3KMe K 3HaYEHWSAM BbllLernpuBeaeH-
HOro psiga.



rocT P 53190—2008

WHorga B COOTBETCTBYIOLLEM HOPMaTUBHOM [OKYMEHTe MOoXeT BbITb yKasaHa ANUTEeNbHOCTb 3Ha4MON
4YacTu BpEMEHHOro curHana B Buae A0NM (B NpoLeHTax) obLuei AnnTensHOCTU. B OTCyTCTBUE TaknX yKasaHuia,
a TaKke ecnv 3TO He ornpegensieTcs HeNnocpeaCTBEHHO TpeboBaHMAMM 6.5, 3HaYeHne OONN 3HAYMMON YacTn
crneKTpa cregyeT BbIbUpaTh U3 paga: 25 %, 50 %, 75 %.

BbibpaHHoe 3HaueHne AOMKHO OblTb OTPaXXEeHO B MPOTOKOIE UCMbITAHWIA.

6.3 Yucno noBTopeHun

B cooTBeTCTBYIOLEM HOPMATUBHOM AOKYMEHTE AOMMKHO BbiTb YCTAHOBIEHO YMCIIO MOBTOPHBLIX BO3OYX-
AeHuii obpasLa 3agaHHbIM BpeMEHHBIM CUrHanom, npunaraemsiM B 3a4aHHOM HanpaeneHUn No 3agaHHol ocu
obpasua.

Ecnu HopMaTUBHBIM AOKYMEHTOM He YCTaHOBMEHO WMHOE, TO YUCHO MNOBTOPHbIX BO3BY)XAEHWIA B KaXKA0M
HanpaBneHuun cnegyet BeiGMpaTb 13 paga: 1; 2; 5; 10; 20; 50...

Ecnu uncno noBTOpHEIX Bo3byxaeHWin 6omnee ogHOMo, UCMbITAHWA BCerga HauuMHarT ¢ Bo3byXaeHUs MuU-
HMMasbHOrO YPOBHS, MOCNE Yero nepexoasT K 6onee BbICOKAM YPOBHSAM. [OBTOpPHbIE BO3OYXAEHUS1 AOMKHbI
ObITb pasaeneHsbl Nayson.

6.4 [Juana3oH 4acToT UCMNbITaHUN

OvanasoH 4acToT UcnblTaHWi AomkeH BbiTb YCTaHOBNEH COOTBETCTBYOWWM HOPMATUBHBIM JOKYMEHTOM
B BUAE HWKHEN 1 BepxHer rpaHnL (B repLiax), 3Ha4eHusl KOTOpbIX BbIGUPatoT, N0 BO3MOXHOCTU, BIIM3KMMMN K 3Ha-
yeHuaM paga: ... 1; 2; 5; 10; 20; 50.... 3HadeHWe HDKHEN rpaHuubl f; He AoKHO GbiTb MeHee 0,1 'y, a sHave-
H1e BepXHei rpaHuLbl £, He AoMmKHO npesbiwars 5000 M.

MpwnmedyaHune—[qnanasoH 4acToT UCTILITAHWIA 3aBUCUT OT MCMONBb3YEeMbIX 3HAYEHWI YacToThI BbIGOPKM U Bpe-
MEHHbIX OKOH, MO3TOMY He BCerga BO3MOXHO NOMy4nTb 3HaYEeHUs1 FPaHUL, Anana3oHa 4acToT UCTbITaHuK, 6rm3kue K 3Have-
HUAM BblLLENpBEAEHHOIO psaa.

6.5 Yucno 60nbLIUX NUKOB OTKIIUKa

Co0TBETCTBYOLIMM HOPMATUBHBIM JOKYMEHTOM MOXET BbITb YCTAHOBMNEHO YMCII0 MUKOB PaCc4YETHOTO OT-
KNnKa CUCTEMBI C OHOW CTeNeHblo cBOOOALI, NPeBLILLAILLMX HEKOTOPOEe NOPOroBoEe 3HaYEHMe.

Yucno 60MbLUNX MUKOB OTKIIUKA AABMSETCA AONOMHUTENbHOW XapaKkTepUCTUKON CTENEHMU XKeCTKOCTU UCTIbI-
TaHWA, NPUMEHSIEMON, NPEUMYLLECTBEHHO, B Cly4asx, korga TpebyeTcs NpoBecTM UCCeaoBaHUs Ha MarnouuK-
NOBYO yCTanocTb.

Pacyet uncna Gonblimx NUKOB A0MKeH GbiTb BLINOMHEH ANS NMOMHOMO OTKIWKA HEKOTOPOW BbIBpaHHOM
cUCTeMbl C 0QHOM CTeneHbio cBo6oabI, BO3GYXaaeMoii 3aaaHHbIM BpeMeHHbIM curHanom. CobeTBeHHasn vac-
ToTa cuctembl 6e3 yyeta aemndrpoBaHusa U ee 4OBPOTHOCTb AOMKHBI BbITh ONpeaeneHsbl NO pe3ynbratam Uc-
CnefoBaHWsA YacTOTHOM XapakTepucTukn obpasLia unm B Xoae HeNnoCpeACTBEHHOW OLEHKM 3TUX NapaMeTpoB.

MoporoBkle 3Ha4eHUNA, C KOTOPbLIMA CPABHUBAIOT MUKW OTKIMKA, AOIKHBI BbITh oNpeaeneHbl kak aons (B
npoLeHTax) 3agaHHOro yaapHoro cnekrpa Ha Co6CTBEHHBIX YacToTax UCTbITyeMoro obpasua.

Ecnu cooTBeTCTRYOLMM HOPMAaTUBHBIM AOKYMEHTOM He NpeanucaHo UHoe, To Npu koadduumeHTe aem-
nduposaHns ot 2 % 8o 10 % (3HavyeHun go6pOTHOCTUN OT 5 A0 25) 1 NOPOroBOM 3Ha4eHUU 70 % 1ncno 6onbLumx
MUKOB OTKIMKa A0MKHO BbITh 0T 3 Ao 20. Yepeaylowmecs nonoxutensHble U oTpulaTenbHble MUKW AOMKHBbI
6bITb pacnonoXeHsbl NPUGIM3NTENBHO PABHOMEPHO.

7 HavyanbHasa ctabunusauus
HeobxoamMmocTb HadanbHon cTabunusaummn obpasLa B ycrioBusix Bo3DYy>XAeHWUA U YCNOBUA 3TOTo BO30YX-
AeHWs OoMKHbI BbITh onpeaeneHbl COOTBETCTBYHOLLIMM HOPMAaTUBHBIM AOKYMEHTOM.

8 HavyanbHble namepeHus

Ecnu HopMaTuBHBIM JOKYMEHTOM He onpegerneHo nHoe (cM. 9.2), To obpasel, omkeH ObITb NoABeprHyT
BM3yaribHOMY OCMOTPY, KOHTPOIO PasMepPOB 1 NPOBEPKE IKCMIyaTaLMOHHbIX CBOACTB, Kak NpeanuMcaHo cooT-
BETCTBYIOL MM HOPMATUBHBIM JOKYMEHTOM.

9 lMpoBeneHue NcnbiTaHNN

9.1 O6wue nonoxeHus

Ecnu HopMaTUBHBIM IOKYMEHTOM He YCTaHOBIIEHO MHOE, TO oBpasel, BO3bykaatoT No ouepeamn B KaxaoM
13 NpeanoYTUTeNbHbIX HanpasneHni Bo3aencTeums Bubpauun. Mopsaok Bbibopa HanpasneHnst Bo3ByKaeHus,
€CNnu ToMbKo 3T0 He 0ByCnoBNEeHo cneLnansHO HOPMaTUBHBIM JOKYMEHTOM, 3HaUeHUs He UMeeT.
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BosGyxaeHune A0MKHO BbITh NPUNOKEHO TakuM 06pasom, YToBhl BOCMPOMSBOANUTL 3aaHHbIA yaapHbIi
cnekTp. OBLIMHO MOCTABLUMKA CUCTEM YNPaBneHWUst BUBPaLMOHHBIMU UCMBITaHUAMM BKIIOYAIOT B UX COCTaB He-
obxoanmMoe nporpamMmmHoe obecrniedeHne Ans hopMupoBaHis TpeByeMoro sagaroLlero curHana.

9.2 UccnepoBaHue YacTOTHOW XapakTepucTuku obpasua

Ecnu HopMaTUBHBLIM JOKYMEHTOM HE YCTaHOBMEHO MHOE, MPOBOAAT UCCredoBaHMe YacTOTHOW XapaKkTe-
pUCTWKN obpasLa. Yucno Todek M3MepeHns OTKINKa AOIMKHO OblTb YKazaHo B HOPMAaTUBHOM AOKYMeHTe.

WNccneposaHue 4acTOTHOM XapakTepUCTUKN MOXKeT BbiTb BbIMOMHEHO BO3GYXAEHUEM rapMOHWYECKON
U cryvarHon Bubpauun B AnanasoHe 40 yBENMYEHHOW B MSATb pa3 cobCTBEHHO YacToThl konebaHuin obpas-
ua (6e3 yueta gemMndnpoBaHnst) Nn, €Crin 3To 3HaYeHUe BbIXOAWT 3a Npeaenbl AManasoHa 4acToT UCNbITaHuni,
BO BCEM AnanasoHe YacToT UCMbITaHUA. YpoBeHb BO3BYAeHNs AomKkeH BbiTb onpeaeneH HopMaTUBHbIM 4OKY-
MEHTOM.

UccneposaHune nposoaaT no MOCT 30630.1.2 npu BO3GYXOEHUM rapMOHMYECKON BMOpauuen u no
MOCT 30630.1.9 npu Bo3bYXaAeHWUMU criyYaliHo Bubpauuen.

YpoBeHb BUOpaLIMmK Npu UccrieqoBaHNM YaCTOTHOWN XapakTepUCTUKN OoMKeH ObITb BbIOpaH Takum, UTobbl
oTkNnkK obpasua 6bin 6onee cnabbiM, Yem NpU BO3AENCTBUM BO3BYKAEHNS B OCHOBHOM peXuMe UCMbITaHUIA, HO
[OCTaTOuHbIM Anst 0BHapYXXEHUSI KPUTUYECKNX YaCTOT.

Ecnu nccnegosaHunsi npoBogAT, Bo3bykaas rapMoHUYecKyo BUbpaunto, To CKOPOCTb U3MEHEHUs YacTo-
Tbl He JOMKHA NpeBbIaTh OAHON OKTaBbl B MUHYTY. [1n1s 6onee To4HOro onpeaeneHusa opmbl YHacTOTHOWM Xa-
PaKTEPUCTUKN CKOPOCTb KayaHWsi MOXeT ObiTb ymeHblueHa. CneayeT usberatb He0BOCHOBaHHO AOMNTOro
BO30YXaeHNa B1ubpaumei Ha ogHol YacToTe.

Mpn nccnegosaHnmn ¢ BO3BYXaeHWeM cryvaiiHon Bubpauum crieqyeT UMeTb B BUAY, 4TO BpeMsa Bo3Gyxae-
HUS JOIDKHO ObITb AOCTATOYHBIM AN MMHUMM3aLIMW CyYariHbIX Bapuauuin oTknuka. PaspelweHue no vacrote
AOMKHO BbITb AOCTATOMHBIM ANS YAOBNETBOPUTENBHOTO onvcaHus hopmbl pesoHaHCHOro nuka. PekomeHayertcs,
yTOObI Ha LUMPUHY NUKa Ha ypoBHE MUHYC 3 AB Npuxoannoch He MeHee MSITU CNeKTPanbHbIX IMHUNA.

HopmaTuBHLIM JOKYMEHTOM MOXET ObiTb ycTaHoBneHo TpeboBaHue, YToObl BO BpeMsi UccreaoBaHus
YacTOTHON XapakTepucTukn obpasel, byHKLUMOHUpOBan B 3agaHHOM pexume. Ecnu cyHkLumnoHupoBaHue o06-
pasua NpensTCcTBYET ONpeaeNeHUNo ero YacTOTHOW XapaKTepUcTUKK, TO NPOBOAAT AONONHUTENbLHbIE Uccneao-
BaHwWs Npu HepaboTatolem obpasLe. B pesynsrate nccneqosaHuii 4oMKHbI 6bITb onpegeneHbl U OTpaXeHbl B
MPOTOKOMEe NCNbITaHWIA BCe KPUTUYECKMe YacToTbl AaHHOMo obpasua.

Ecnu HopMmaTUBHBLIM JOKYMEHTOM He YCTaHOBMNEHO UHOe, UccneaoBaHue YacTOTHOM XapaKTepucTukn ob-
pasLa NpoBOAAT TakkKe Nocrne 3aBepLUeHUsi UCTbITaHUIA C BOCNPOM3BedeHneM 3aaHHOTO YAapHOro crekTpa ans
BbISIBMTEHUS BOSMOXHBIX U3MEHEHUI KPUTUYECKNX YaCTOT. 3akniounTensHoe nccnegoBaHne YacToTHOM XxapakTe-
PUCTUKA MPOBOAST TOYHO TaK XKe, B TEX K& TOYKaxX 1 C TeMW e napameTpamun Bo3byKAeHWUA, YTO U HavarnbHoe.

Kputuyeckne 4acToThl, BbIsSIBNIEHHbIE B X0A€e UCCegoBaHUA A0 U Nocne NpoBeaeHUA OCHOBHbIX UCTbITa-
HWUI, yKasbIBalOT B NMPOTOKOME UCMBITaHWA.

[JencTaus, KoTopble HeobXoQNMMOo NPeANPUHATL NPW BbISIBIIEHUN PACcXOXAEHUS pe3ynbTaToB HayanbHOro
1 3aKMHYUTENBHOTO MCCeaoBaHNiA YaCTOTHOW XapaKTepUCTMKN, AOMKHBI 6bITh onpeAeneHsl COOTBETCTBYHO-
LM HOPMaTUBHBIM JOKYMEHTOM.

9.3 CUHTe3 BpeMeHHOro curHana Bo3GyxaeHusi

Hwxe npuseaeHbl OCHOBHbIE 3Tanbl CUHTE3NPOBaHUSA BPEMEHHOMO curHana (cM. Takke npunoxeHue C).

a) Bribop cdbopMbl BeMBNeTOB

CyliecTByeT HECKOMNbKO TUMOB BEMBETOB, UCMOMNb3YyeMbIX AMs1 POPMMPOBaHNA BPEMEHHOrO curHana.
Haunbonee 4YacTo NpUMeHsIIOT cneayoLme:

- 3KCMOHEHUManbHO 3aTyXatoLyo CUHyconay;

- OTPe30K CUHycouaanbHOro curHana NocTosIHHOM aMnuTyAbl;

- HECKOMbKO CUHYcouaarnbHbIX UMMNYMbCOB, MOAYIMPOBAHHBIX OKHOM XaHHa.

b) Beibop gnanasoHa 4acToT UCbITaHWiA

[nanasoH 4acToT UCnbiTaHWi BbIBUPAKT C Y4ETOM BO3MOXHbIX YacToT BbIGopku (cM. 5.3, 5.5 1 6.4).

c) Bribop BpeMeHHOro okHa

[nuTenbHOCTb BPeMeHHOro OkHa BblGMpatoT ¢ y4eToM BbiGpaHHOro Ha atane b) gnanasoHa 4acToT.

d) Bbibop paspelueHuss BEMBNETOB NO YacToTe

PaccTosiHue mexay YactoTamu BerBneToB BbIGMpatoT ¢ yyeTom 5.1,

e) Bbibop 3HaveHus gobpoTHOCTU

3HaveHue gobpoTHoCcTU Q BLIBMPaIOT Ha OCHOBE YKa3aHWi COOTBETCTBYHOLLEro HOPMaTUBHOTO JOKYMEH-
Ta Unn no pesynsrataMm NccrnefoBaHUin YacTOTHON XxapakTepUCTUKL obpasua (cM. 5.1 1 9.2).

f) Bblbop 4nuTEeNbHOCTM BENBMNETOB

[nuTenbHOCTbL BeBNETOB BbIGUPAOT B COOTBETCTBUN C 6.2.
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g) BbIBOp NMKOBBIX 3HAYEHWIA BEMBNETOB

MukoBble 3HaYeHUsA BeBIETOB BbIGUPaOT B COOTBETCTBUN C 3a4aHHbIM CNEKTPOM yaapa.

h) BeiBop Apyrvix napameTpoB BeViBNETOB!

- 3a4ePXK1 (HayarnbHbI MOMEHT BpeMeHu BensneTa);

- NONSAPHOCTY (HanpaBneHne N3MeHeHNs curHana B HavarbHbIA MOMEHT BpeMeHHN);

- Yyucna nonyneproaos (A1 BEUBNETOB 2-ro U 3-ro TUMoB).

i) CuHTes 3agatolLero BpeMeHHOro curHana cMcTemMon ynpasneHus

PopmMUpyIOT MCXOAHBIA BpeMeHHol curHan 6e3 Bo3byxaeHust um BubpocTona.

j) CpaBHeHMWe ygapHbIX CNeKTpoB

CpaBHVBaIOT yaapHbIA CNeKTp, MONyYeHHbIN Mo 3agatoLemMy BpeMeHHOMY CurHany, ¢ 3agaHHbiM yaap-
HbIM CMIEKTPOM, MPUHUMAsA BO BHUMaHWEe AOMNYCKN 1 NapameTphbl, yCTAaHOBMEHHbIE COOTBETCTBYIOLMM HOpMa-
TUBHBIM JOKYMEHTOM (CM. 5.2 1 pasaen 6).

k) KoppekTnpoBka napameTpos

Mpu HeoBX0OUMOCTM M3MEHSIIOT ANUTENBHOCTM BEMBNETOB [aTan f)], nocne Yyero KOppekTUpyoT (noaro-
HAOT) NapameTpbl 3Tanos g) n h), obecnevmsas cobniogeHne JoNyckoB U NapaMeTpoB 3aAaHHOro YaapHoro
CneKkTpa € y4eTOM OrpaHU4eHIA UCTbITaTeNbHON YCTAHOBKN Ha pasBMBaeMyto curly, nepemMeLleHune, CKopocTb
1 yckopeHue BubpocTona.

I) 3anncb CMHTE3MPOBAHHOIO BPEeMEHHOro curHana

COXpaHSIloT CUHTE3MPOBAHHbIA BPEMEHHOW cuUrHar, nocre 4Yero HadyuHaloT UCTNbITaHus cornacHo 9.4.
B npouecce UCMbITaHWIA KOPPEKTUPOBKA NapamMeTPOB BPEMEHHOIO CUrHana npoaonkaeTtcs.

m) BosbyxgeHue no gpyruM HanpasneHusm

Ecnu ans ucnelTaHuia no 4pyrum HanpaeneHusam Bo30Y>kAeHUs1 yCTaHOBIEHbI Apyrne TpeboBaHus K Xkec-
TKOCTW YCMOBWIA UCTIbITAHWUA, TO AN KaXAOro M3 3TUX HanpasBneHW NOBTOPAIOT BCe BbllLENepeyucrieHHble
aTansl.

MpumMedaHUe— 3ITan m) MOXeT ObITb TaKKe NPOBeAEH Nocrie NPOBeAEHUsI OCHOBHbIX UCTbITAHWIA B OAHOM U3
HanpaBneHui Bo3byxgenus [cm. 9.4, aTan e)].

9.4 UcnbiTaHuA c BOoCNpou3BefeHUEM CUHTE3UPOBaAHHOro BpeMeHHOro curHana

Hwxke npuBeaeHbl OCHOBHbBIE 3Tanbl UCMBITAHWUIA C BOCNPOU3BEASHNEM CUHTE3UPOBAHHOIO BPEMEHHOTO
curHana (cM. Takke pucyHok 5 1 npunoxerue C).

a) YcTaHoBKa UcmbITyeMoro obpasua unu ero umurtaTopa

O6paszeL UM ero UMUTaTopP C aHanorMYHLIMN AUHAMUYECKUMIN CBOUCTBAMU YCTaHaBNMBaOT Ha BUGPO-
CTon Taknum o6pasom, UTobbl 06ecnednTs Bo3byXaeHWe B 3a4aHHOM HanpasneHun BAONb COOTBETCTBYOLLEN
ocu obpasua (Mmutatopa).

b) BosageicTBue Ha obpasel ¢ NOHWKEHHBIM (MUHYC 18 AB) ypoBHEM BO3BYXAeHUA

O6paseL Bo36Y>KAa0T C NCMOSIb30BaHNEM CUHTE3UPOBaHHOO No 9.3, Nnepevucnexue |) BpemMeHHoro cur-
Hana, ypoBeHb KOTOpOro MoHwxkeH Ha 18 Ab oTHocUTenbHO 3agaHHoro. BoabyxaeHue NOBTOPAIOT A0 WeCTn
pas, YToOkI NMO3BOMUTL CUCTEME YNPaBreHUsl CKOPPEKTUPOBATL 3aAatoLLmin CUrHan Ana AOCTUKEHUA COOTBET-
CTBYlOWMX POPMbI M NapameTpoB 3alaHHOIO YAAPHOrO CrekTpa € MOHWKEHHBIM YpoBHEM BO36YyXaeHus.
3anucblBaloT chopMMPOBaHHbLIA 3aatoL Ui curHan.

MpumedaHune 1 — B HeKOTOPbIX Cry4asx AaHHbIN 3Tan uenecooGpasHo NPONYCTUTL U Cpa3y Ha4aTh C BbINOS-
HeHust aTana c).

c) BosgeiictBue Ha obpasel, ¢ NOHWkKeHHBIM (MUHYC 12 AB) ypoBHeM BO36yxaeHUs

O6paseL, Bo3byxgatoT Ha NoHKeHHOM (MUHYC 12 AB) ypoBHe ¢ UCNonNb3oBaHNeM 3adatoLero curHana,
CoXpaHeHHOro nocne BbINOMHeHUs NpoLeayp a) 1 b). BosbyxaeHune NoBTOPAOT A0 WeCTU pas, YTobbl No3Bo-
NUTb cMCTEME YNpaBleHNs CKOpPEKTUPOBaTb 3a4aroLLnii curHan Ans AOCTUXEeHUA COOTBETCTBYIOWNX (hOpMbI
1 napameTpPOB 3a4aHHOro yaapHoro cnekTpa. 3anuckisaloT chopMUPOBaHHBIA 3a4atoLWwmin curHan.

MprnmeyvyaHwue 2—VHorga ncnbiTaHnsa Ha4YMHAOT HEMOCPEACTBEHHO C 3TOro atana.

d) lMoBblWeHWe ypoBHSA BO3BY4eHUs!

MoBbIWarT ypoBeHb BO3OYXAeHWs nocnegoBaTenbHo cHavana Ha 6 b, a satem ewe Ha 3 ab. [Ansa kax-
[0r0 YPOBHS BO36Y)XOEHNA NOBTOPSIIOT He MeHee [1BYX pas € 3anucbio 3afatoLlero curHana, npexae Yem ne-
penTI K Bo3BYXAEHUIO NONHOro ypoBHsi. Mocne kaXaoro NoBTOPHOro Bo3ByXAeHUs NPOBEPSIoT, NO3BOAET Nx
cucTeMa ynpasneHns ccopmmposaTth Bo3BYxaeHne B npefenax Jonycka Ha 3agaHHbIi yaapHbIn cnekTp.
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Sransi no 9.4 Cxema ucnbiTaHWi C BOCNPOU3BEASHWUEM YAAPHOrO cnekTpa
Otan a)
1) YcraHoeka o6pasua (umurartopa)
1
Sranb 1
Tan b) 2) Boabyxpenue gns onpegeneHna nepeaaToqHon dyHkuun H(f)
3) Buiuucnenue aagarowero curHana [no pesynbraram wara 2) u 9.3, 1)]
| 4) Bo36yaeHue c ypoBHeM -18 gb [Mnu nepexop k atany c)]
5) BbluucrieHMe peanbHOro yaapHOro CrnekTpa no curHany
yckopeHus Ha BuGpocTone [onpeaeneHue Hosol H(f)]
|
6) CpaBHeHune peanbHoro yaapHoro cnekTpa ¢ 3agaHHbIM
Ecnm peanbHbiid yaapHbiid CNeKTp
8) BoiuncneHwe 3agaiowero curHana "
7) B nonycke? nocre LecTu UtTepaLui He B AoNycKe —
[no pesynbTatam wara 5) n 9.3, I)] ‘ nepexog k 9.3
9) 3anucarb 3agalowmin curHan
Oran c) 1
10) NoebiweHue ypoBHA 00 -12 oAb
I
—p>1 11) Bo3byxpaexue ¢ yposHem -12 gb
12) BoiumcneHue peansHOro yaapHOro cnekTpa no curHany
yckopeHusi Ha Bubpocrone [onpepeneHue Hosow H(f)]
13) CpaeHeHuMe peanbHOro yaapHoro cnexkrpa ¢ 3aaaHHbIM
Ecnu peanbHbIi yaapHBIiA cnekTp
15) Beiamcnenue sagaroLuero curHana 1
4) B gonycke? nocne LecTu utepauuit He B Jonycke —
[no peaynbTatam wara 5) n 9.3, 1)] ‘ nepexoa Kk 9.3
16) 3anucatb 3apaloLmin curHan
Ortan d) —I_
17) NoeblweHue ypoeHs Ao -6 ab, -3 ab (-2 Ab, -1 ABb)
——p1 18) MoBTOpeHue Wwaros 12) — 16) [onpepeneHune HoBol H(f))
20) Mos.bieHne ypoeHsA ¢ warom 3 gb _ .
(notom 1 gB). Onpeaenexue 19) Nosbicuts> AO Egg;epea"h::: mi%"::::"g? e—
3afaloLLero curHana [no pesynbraram MOJIHOMO YPOBHA? ABy:; 3 pau Aoryck
wara 18) n 9.3, )] nepexoa k 9.
21) 3anucarb 3agaloLmia curHan
L - 1
.
Sran e) 22) BoabyxpaeHue ¢ NorHbIM YPOBHEM
-~ T
3ran f)

23) UcnbiTaHue ¢ Apyrvm HanpaBsrieHuem so3byxaeHus

PucyHok 5 — UcnbiTaHusi ¢ BOCNpoOM3Be4eHNEM CUHTE3MPOBAHHOIO BPEMEHHOIO curHana
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MpumeyaHue 3—TloBbilweHne oT ypoBHSA MUHYC 3 Ab A0 NONHOrO YPOBHSA, NPN HEOBX0ANMOCTU, MOXHO OCY-
wecTenaTs ¢ warom 1 ab. Ha kaxaom gononHuTensHOM ware ucnonb3yoT He 6onee ogHoro Bo3byxaeHus.

e) WcnbiTaHus ¢ NonHbIM YpoBHEM BO30YXAeHUA (BblAepKKa)

BosbyxxaeHne nonHoro ypoBHsi NOBTOPSIIOT CTOMNBbKO pas, CKOSbKO NpeannucaHo CooTBETCTBYIOLMM HOP-
MaTUBHbIM JOKYMEHTOM ANA AaHHOTO HanpaBneHns Bo36yxaeHus. Cuctema ynpasneHus AomkHa noaaepxu-
BaTb BOCMpPOU3BEeAeHNe 3a4aHHOro yaapHoro crekrpa.

Mexay AByMsi BOCNpOU3BEAEHUSIMU 3afaHHOTO BPEMEHHOro curHana Bo3byxaeHus HeobxoanuMO Bhbl-
JepXuBaThb rnaysy, 0CTaToMHYI0 NS TOro, YTo6bl n3bexaTtb HanoXeHWn oTKNMKOB obpasua.

f) BosbyxaeHue BOonb Apyrux HanpaeneHUn

Otanbl a) — e) NOBTOPAT NSl APYrMX HanpasneHuin Bo3byXAeHUst B COOTBETCTBUN ¢ TpeboBaHUAMU
HOPMaTMBHOTO AOKYMeHTa 1 yyeTom 9.3, nepeuucneHue m).

MpnmeyaHue 4 — Hayate Ny ucnbiTaHus ¢ Bo3byxaeHnem B HOBOM HanpasneHnu ¢ atana b) unwm c), ocrae-
NS0T Ha YCMOTPEHWE CneuuanvcTa, NPoBOAsILLErO UCTILITAHUSA.

g) [dokyMeHTUpOBaHWNe pe3ynbTaToB UCTIbITAHUN

Cnegyet 3aduKcMpoBaThb yaapHbIA CNeKTp, BOCIPOU3BEeAEHHbIN BO BPEMA UCTILITAHUA C NOAHLIM YPOB-
HeM BO3byXxaeHusi, a TaKke Apyrue napameTphbl, Xapakrepuaylowme nposeaeHHble ncnbitaHna. CoxpaHaoT
3anuchb Kaxkaoro Bo3GyXxaeHUs, ecny ux Yucno He npesbiwaet 10, 1 3anncb kaxaoro Tpetbero Bo3byxaeHus,
ecnm ux uucno Gonee 10. JononHutensHble TpeboBaHUs MOryT BbiTb YCTaHOBMEHbI COOTBETCTBYIOLLMM
HOPMaTUBHbLIM AOKYMEHTOM.

10 MpomexyTouHble N3MepeHns

Ecnu aTo npeanucaHo HopMaTUBHBLIM OKYMeHTOM, o6paseL, AosbkeH (pyHKLMOHUMPOBaTh B npoLiecce Uc-
MbITAHWA C OAHOBPEMEHHBIM KOHTPOSIEM ero paboumx XapakTepucTUuk.

11 KoHeuHasi cTabunusauns

HopmMaTuBHBIM AOKYMEHTOM MoXeT BbITb YCTaHoBMeHa HeobXxoaMMocCTb AaTh obpasLy HekoTopoe Bpe-
Mfl Ha BOCCTaHOBIIEHME ero XapakTepucTUK (Hanpumep, TeMMepaTypHbIX) nocrne npoBeaeHus UCTIbITaHUi,
npexae YeM BbINOSHATL 3aKMoUUTENbHBIE U3MepeHNs.

12 3aknouuTenbHbIe U3MepPeHuns

Ecnu HopMaT1BHBIM JOKYMEHTOM He MpeaycMOTPEHO NHOe, MPOBOASAT 3aKMoUUTENbHOE UccreoBaHne
YaCTOTHOW XapakTepucTuki obpasua (cm. 9.2).

O6paseL, gomkeH ObITb NOABEPrHYT BU3yanbHOMY OCMOTPY, KOHTPOSIIO pasMepoB U NpoBepke akcnya-
TaLWOHHbIX CBOWCTB cOrnacHo TpeboBaHUsIM COOTBETCTBYHOLLEro HOPMaTUBHOMO AOKYMEHTA.

TeM xe AOKYMEHTOM A0SKHbI BbITb YCTaHOBMNEHbI KPUTEPUX NPUEMKM Ui oTGpakoBku obpasua.

13 CBeaeHus, NpMBOAMMBIE B COOTBETCTBYHOLEM HOPMaTUBHOM AOKYMEHTe

Ecnun cooTBeTCTBYIOWUM HOPMATUBHBLIM AOKYMEHTOM ycTaHoBMeH JaHHbIA MeToq UCnblTaHUA, TO B HEM
npuBoaAT, No Mepe HeobxoaMmocTH, cneaywune gaHHble (000606 BHUMaHMe cnegyeT yaenaTb nyHKTam, oT-
MeUYeHHbIM 3Be304KON, — AaHHble MO 3TUM MyHKTaM OOMMKHbI 6bITb npueeaeHobl o6ﬂ3a'reano):

Pasagen unu noa-
pasgen HacTosLlero

cTaHgapTa
a) MonepeyHble konebaHus 4.2
b) Oonyck Ha curHan 43
c) Oonyck Ha 3agaHHbIV yAapHbIN cnekTp® 52
d) OunanasoH 4yacToT UcnblTaHniA* 55164
e) YcTtaHoBka obpasua* 5.6
f) 3apgaHHbIN yaapHbIi cnekTp® 51161
g) Ocu obBpasua 1 HanpasneHus Bo3byxaeHus* 6.119.1
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h) OnuTenbHOCTb BO36YXaeHUs B npouecce UCnblTaHuin* 6.2
i) OnuTenbHOCTb 3HAYUMOW YacTU BPEMEHHOro curHana 6.2
j) Ywncno nosTopeHuit 3agaHHoro Bo3byxxaeHua* 6.3
k) Yucno 6onbLunX MUKOB OTKIUKA 6.5
l) MpenBapuTensHaa BbiAepXka 7

m) HauvanbHble namepeHus* 8

n) WccnenosaHue 4acTOTHOM XapaKkTepucTukm obpasua 9.2
0) lNpomexyTouHble n3MepeHust 10
p) BoccraHoBneHve 11

q) 3akmountenbHble N3MepeHns™® 12

14 CBepeHusA, NpuBOANMbIE B NPOTOKOSME UCTbITaHNN

B npoToKone UCMbITaHUN AOMKHbI ObITh MPUBEAEHDI, KAK MUHUMYM, cnegywouwne ceegeHud:

1) 3akasunk (HaumeHoBaHWe opraHu3auuu, agpec)

2) UcnbitaTensbHas nabopartopus

3) NpeHTndukalumoHHble AaHHbIe oTyeTa (nata coctaBneHus, Homep)

4) Tun ucnbiTaHuin (c 3agaHHbLIM yaapHbLIM CNEKTPOM, Ha BUBpaLunio)
5) Uenb nenbitaHnia (AoBOAOYHBIE UCNBITAHWA, NPUEMKa U T.4.)

6) CraHgapT Ha uUcnbITaHns (cooTBETCTBYIOWMA METOA UCNBITAHWUIA)

7) OnucaHne obpasua (Mogenb, Homep, YepTex, oTo, NapameTpbl U T.4.)
8) YcraHoska o6pasLa (BvAO KpenneHus, YepTex, poTo N T.4.)

9) XapakTepucTUuk BUBpaLMOHHON YyCTaHOBKN (nonepeynHas subpauma 1 ap.)

10) UNamepuTenbHas cuctema, pacrnonoxeHune

AaTynKoBs (onucaHue, yepTex, boTo U T.A4.)

11) WHcTpymeHTanbHas norpeLHocTs (pesynbTaThl NOBEPOK, AaThl NOBEPOK)

12) HavanbHble, NpOMeEXYTOUHbIE, 3aKTHoUNTENbHbIE

n3mepeHus

13) Tpebyemas cTeneHb XeCTKOCTA YCIOBUIA

ncnbITaHNA (no HOpMaTUBHOMY [IOKYMEHTY)

14) PeanbHas cTeneHb XeCTKOCTUN YCIOBU UCTILITAHNIA  (M3MEPUTENbHBIE TOYKWU, CNEKTPbI)

15) HabniogeHusi n gencTers Bo BpeMs UCTIbITaHWUN

16) Pesiome

17) Komy HanpasnstoT pesynbTaTel UCMbITAHUA (cnuncok nuu, nofnyvaroWmx NPOTOKON UCTIbITAHWIA)
MpumeyaHue—Ecnu peaynbrarsl UCMBITAHUA JOMKHBI ObiTe 3ahMKCUPOBaHBI, HANPUMEP B XPOHONOrN4ec-

KOM MOpsigKe C yKasaHueM napameTpoB UCMbITaHWUIA, HabnioaeHUi, BbiNONHEHHbIX BO BPEMSI UCMIbITAHUNA, NPEANPUHATbIX

OeNCTBUN M NpeacTaBneHnem Tabnuy naMepeHni, To B 3TUX Criyyasix, Kak npaBurio, BegyT XypHan ucnbitanui. XXypHan
UCTbITAHUI MOXET BbiTb NPUIIOKEH K NPOTOKOIY UCTbITAHWN.

15



rocT P 53190—2008

MpunoxeHne A
(cnpaBoyHoe)

UHdopmaums, yuutbiBaeMas npu oopMUpPOBaHUM BPEMEHHOro cUrHana Bo36byxaeHus

A.1 Obwme nonoxeHunsa

3apaHHbIv yaapHbI CNekTp He onpeaensieT 04HO3HavYHo hopMy BPEMEHHOTO cUrHana Bo3byxaeHus. OgHomy yaap-
HOMY CMEKTPy MOryT COOTBETCTBOBATb pa3Hble BpeMeHHble curHanbl. Kpome Toro, orpaHumuenusi, Hanaraemble ucnoita-
TenbHbIM 0BOpyAOBaHMEM, NMPUBOAST K TOMY, YTO Ha MPAKTUKE TOYHO BOCMPOW3BECTW 334aHHbIN YAAPHLIA CNEKTp He
ypaertcs. Kak pesynbTar, TpygaHO AOBUTLCA HaAeXHOro BOCMPOW3BEAEHUS] BPEMEHHOrO CurHana uMnynbcHon hopmbl
TOMbKO Ha OCHOBE 3afaHus yaapHoro cnekrpa. Moatomy cnocob cuHTe3a BpeMeHHOro curHana Bo3byxaeHns pekomeHay-
eTCs1 BCerga CornacoBbiBaTh C pa3paboTiMkoM METOOUKMU UCTILITAHUIA.

CyllectByeT MHOro MEeTOA0B NOCTPOEHUSI BPEMEHHOIO curHana Bo3byxaeHns no 3aAaHHOMY yAapHOMY CReEKTpy.
O™ MeToAbl NO3BOIAIOT CUHTE3UPOBATb BPEMEHHbIE CUTHANMLI C Pa3HbIMM XapakTepucTUKaMn U NO-pasHoOMY YUUTLIBAIOT
OrpaHuYeHuns, Hanaraemble ncnbiTatensHsIM 06opyaoBaHuem. Kpome Toro, pasnuyHbie NporpaMMmHble peanusauum aH-
HblX METOA0B MOTYT HANOXMThb AONONHUTENbHBIE OrPaHNYeHUs U gonyweHusl. Yacto 3T1 gonyweHnn u orpaHnyeHnst Uc-
nonb3yloT ANs AOCTUXEHWUS onpeaeneHHoW CTaburnbHOCTU M MOBTOPSIEMOCTU BOCMPOU3BEAEHUS BPEMEHHOro curHarna
BO36yXageHus.

Mpun BoIGOpEe MeToAa hOpMUPOBAHUA BPEMEHHOIO CUTHAMNa NO 3alaHHOMY YAAPHOMY CNEKTPY B NEPBYIO ovepeb
cnegyeT paccMaTpvBaTb XapakTepUCTUKU BPEMEHHOTO curHana. 3ToT BoiGOp 0ObIMHO 3aBUCUT OT XapaKTepPUCTUK UCXO[-
HOro BPEMEHHOIo CUrHana, no KoTopomy 6bin paccymMTaH yaapHbI CNEKTp, NPUBEAEHHbI B HOPMATUBHOM [JOKYMEHTE.
OpHako NOCKOMNbKY, Kak NPaBumno, HET BO3MOXHOCTU BOCNPOU3BECTU BCE 0COBEHHOCTM MCXOAHOIO CUrHana, crieyet uaeH-
TMPMUMPOBaTE TE XapakTepHble 0COGEHHOCTU, KOTOPLIE A4OIMKHLI NMPUCYTCTBOBATbL B CUHTE3UPOBAHHOM CUIHarne Bo36yx-
AeHns. ObOblYHO BMA MCXOQHOMO CUrHana 3aeucut OT pabounx ycnoBuW, CBA3aHHLIX C yAApHLIMU BO3AENCTBUSIMU, U
NONOXeHNsA N3Jenusi OTHOCUTENBHO UCTOYHUKA yaapoB. Bo MHOrom te ocobeHHOCTH, KOTOpble crefyeT yUuTbIBaTh Npu
CVYHTE3VPOBaHUM BPEMEHHOTO CUrHana Bo3byxaeHus, 3aBUCAT OT YYBCTBMTENbLHOCTU 06pas3ua K yagapHbIM BO3OENCTBUSIM.

Opyrmm dhakTopom, KOTOpLIN cnegyeT NpUHMMaTh BO BHUMaHUE Npu Bbibope meTtoza hopMnpoBaHnst BPEMEHHOTO
curHana, ssBMsitoTCH OrpaHMYeHuns], CBA3aHHbIE C ucnbiTaTenbHbiM o6opyaoBanvem. Ecnu yaapHoe Bo3geicTBMe BOCNPO-
M3BOAST C MOMOLLBIC BUGPALIMOHHBIX YCTAHOBOK 3MEKTPOANHAMUYECKOTO UITM TMAPABNMYECKOro TUNAa, HavarnbHble U KOHeu-
Hble 3HAYEHUs1 CKOPOCTM U YCKOpeHUsi BUGpocTona AomnkHbl 6biTb paBHbl Hynio. Kpome Toro, ans nw6oro BubpocteHaa
CYLLECTBYIOT MaKCUMaribHO ONYCTUMbIE 3HAYEHUS1 YCKOPEHUS], CKOPOCTHU U NepemMeLLLeHns. ITO 3Ha4UUTENIbHO OrpaHNYnBa-
eT hopMy 3afatoLLero BpeMEHHOIo CUrHana cucteMsl ynpaenenust. [laHHble orpaHnyeHnst 0Co6eHHO CyweCTBEHHbI Npu
nonbITKE BOCMPOU3BECTU yAApHOE BO3JAENCTBUE B CAMOM MCTOYHMKE UM nobnm3octu ot Hero. MeHblle annapaTypHbIX
CINOXHOCTEN BO3HUKAET NpU HeoBXOAMMOCTM BOCTIPOU3BECTY BO3ZieCTBME, HAbniogaemMoe Ha HEKOTOPOM PaCCTOSIHAM OT
MCTOYHMKa NOCNe NPOXOXAEeHWUs1 BOINMHbI BO30YXXAeHUs1 yepes Kakyio-nubo cpealy (KOHCTPYKUMIO).

A.2 BocnpousBeaeHue curHana knaccmyeckomn popmeli

Bocnponseegenne Ha BUGpoCTeHAE MMMYIbCa Kraccuyeckon ¢opmbl B BUAE, HANPUMep, NomnycuHycouabl WUIv
NWnbl C NMMKOM B KOHLLE 3a4acTyto NpeAcTaBnsieT TPYAHOCTY M3-3a OTPaHUYEHu, HanaraembixX ucrltaternsHeiMm o6opyaoBa-
HueM. B TO e Bpems ucnoiTaHus s yaapHOro CrnekTpa, onpeAeneHHoro Knaccuiueckum MMnysibcom, o6naaaoT Takmmm
JOCTOUHCTBaMM, Kak CTabuUnbHOCTb U BOCMPOM3BOAMMOCTL. JTO OBBSICHAETCA TEM, YTO yAapHbI CNEKTP Ansi CUrHarnoB
KIacCcn4eCcKon opMbl UMEET XapaKTepHbIN BUA, W, €CIV AaHHbIA YAAPHbINA CMEKTP XOPOLLO COIMacyeTcsl C UCXOAHbLIM Bpe-
MEHHbBIM CUTHAINOM, 3HAYUT, STOT BPEMEHHOW CUTHaN AOIIKEH ObiTh OCTATOYHO 630K K MMIYNbCY Kiaccuyeckon (hopMbi.
Bocnpon3BoguMOCTb MOXKHO eLLe NMOBLICUTE, €CIU MMETb JOMONHUTENBHYIO MHOPMaLUIO O cUrHane, Harnpumep o ero Nu-
KOBOM 3Ha4Y€HUW Unu TMMMYHON AnuTenbHOCTH. OCHOBHAasi TPYAHOCTb B BOCNPOU3BEAEHUM yaapa Kiaccuyeckon popmbl
Ha BUBpOCTEHAE COCTOUT B TOM, YTOOLI AOOUTHCA PaBEHCTBA HYIIO YCKOPEHWS M CKOPOCTU B Havarne v B KOHLE UMNynbeca.
O6bI4HO AN 3TOr0 UCMOSb3YIOT AOMONHUTENBHBINA KOMIEHCUPYHOLWMWIA MMMYIbC, MONAPHOCTE KOTOPOro NPOTUBONOIOXHA
OCHOBHOMY UMNYIbCY, ANMTENbHOCTL Gornblue, a8 ypOBEHb MEHbLUE, YeM Y OCHOBHOIO MMMynbca. KomneHcupyiolme mm-
nynbCbl OBLIMHO CreayloT HEMOCPEACTBEHHO A0 M Cpasy Nocne OCHOBHOMO MMNYIbCa, a ux hopmy, NMKOBOE 3HAYEHUE U
ANUTENBHOCTb BbIOMpatoT Takum 06pa3om, YTobbl 06ecnevnTs 3Ha4YeHNs1 BPEMEHHOTO CUrHana yckOpeHusi 1 CKOpPOCTU B
Hayane v KOHUEe paBHbIMW HYITHO.

A.3 Cvrnan B Buge 3aTyxaroLiei cMHycouabl

OGopyaoeaHne 4OBONBHO PEeOKO NOABEPKEHO BO3OENCTBUIO UMNYNbCOB KNaccu4eckoi (hopMbl B MpoLecce IKCnny-
ataumun. opaago vawe 060pygoBaHne nogeepraeTcs BO3AENCTBNIO, (hopMa KOTOPOro OTpaXKaeT AMHaMUYECK e XxapaKTe-
PVCTUKU MYTW PacnpoCTPaAHEHN MMIYSIbCa OT UCTOYHMKA K OaHHOMY obopydoBaHuio. B nepBoM NpubnmxeHun Takoe
BO3OENCTBME MOXHO NPeacTaBuTh B BUAE 3aTyxatowwen cuHyconabl. bonee obLio Takoe BO3genNCcTBUE OTPaXKaeT CMeCh UH-
AMBUOYANbHBIX OTKIMKOB. OBbIYHO YeM CroXHee BPeMeHHON curHan BoabyxaeHusi, Tem Gonblie OCHOBaHUIA UCMONMb30-
BaTb AJ151 er0 BOCNPOM3BEAEHNS TOT UIM NHOW BUOPOCTEHA,
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BosaelicTere B chopme 3aTyxatoLen CUHYCoMabl TUNUYHO Ans 060pyACBaHWA, PacronoXeHHOro B OTHOCUTENBHON
61M30CTU OT UCTOYHMKA BO3BY)KAEHUS. YaapHbIV CNEKTp A5 3aTyXatoLwen CMHYCoMabl UMeeT XapakTepHbI BU, 1 BCe CUr-
Hanbl, COOTBETCTBYIOWME JAHHOMY YAapHOMY crekTpy, 6yayT 6nuaku k ucxogHomy. OgHako ecnm UCXogHbI curHan co-
OEPKUT HECKOINbKO 3aTyxaloWMX CUHYCOMA Ha PasHbiX 4acToTax, TO B OTCYTCTBUE AOMONMHWUTENBHOW WHopmMauun
CUHTE3UPOBaHHbIV BPEMEHHON CUrHAIN MOXET CYLLEeCTBEHHO OTMNMYATBCH OT UCXOQHOro. Takas JononHuTensHas nHgop-
MaLmMa MOXEeT BKoYvaTb B ce0si CBeAeHUsi 0 MMKOBOM 3Ha4YeHUM cUrHana, 4acroTe U koathhuuneHTe geMnupoBaHns s
KaXKA0W CUHYCOMAANbHOWM COCTaBMAOLLEN, a TakKe COOTHOLEHMN aMNNnTya 8TX cocTaBnstowmx. ObbluHO K hopMUpoBa-
HUIO cUrHana Bo3byxaeHusi B BUAE COBOKYMHOCTU 3aTyXalolmX cuHycong npuberatoT B criyvasix, Koraa BaXHON xapakre-
PUCTUKON SIBNSIETCH BPEMS HApacTaHUA cUrHana oOTKIuKa.

MeToabl CMHTE3VPOBaHWA BPEMEHHOr0 CUrHana B BUAe 3aTyxaloWwmX CUHycoua No 3a4aHHOMy YAApPHOMY CMEKTPy
[OCTaToO4HO MOJSHO ONMUCaHbI B NUTEpaType U CXOXU mexay coboi. OgHako npu obLLen CXOXeCTW MeTOAOB CyLEecTBYeT
pasHuua B UX npumeHeHun, 06ycrnoBneHHas cTpemneHnem obecrneunTb XOpoLUyHe NOBTOPSIEMOCTE CUHTE3VPOBaHHOIO CUT-
Hana. Hanaraemble Npu 3TOM OrpaHUYeHus 4acTo He NO3BONAT 4O0OUTLCS XOpPOoLLEero Nogobus ucxogHomy curHany. Teo-
peTuyeckn MNOArOHKa YAapHOrO ChekTpa K 3agaHHOMYy MOXeT OblTb OCyLlecTBNeHa TOYHO TOMbKO Ha vacToTax,
NPUCYTCTBYIOLMX BO BpeMEHHOM curHane. CyluecTByeT HeCKONbKO CnocoBOoB yry4WwnTh COOTBETCTBUE YAAPHbBIX CNEKTPOB
Ha NPOMEXYTOYHbIX YacTOTaX, OAHaKO HU OAMH U3 HUX He obecrneynBaeT HagexXHble pesynbTaTsl. [ToaToMy 0bbI4HO Orpa-
HUYMBAIOTCS MOATOHKOW CMEKTPOB Ha YaCcTOTax CUHYCOMAANbHBIX COCTABMNAIOWMX, @ HA MPOMEXYTOYHbIX YacToTax yBenw-
YMBaIOT Mpepensl Aonycka. YCNOBWMs MPakTUYecKon peanusaumym MeToda 4acTo NPUMBOAAT K OrPaHWYEHusM 4Ymcna
3aTyxaloLMX CUHYCOMA, B CUrHare.

MpvMeHeHWe curHana Bo3byxaeHusi B BUAe 3aTyxatoWwmx CUHYCoMA NoYTK Beerga TpebyeT AONONHUTENBHOIO KOM-
NeHCUPYIoLLEero MMNynbca Ans NpYBeAeHNs K HyIeBOMY 3Ha4YeHUI0 CKOPOCTU U YCKOPEHWA B HaYane n B KOHUe curHana.
YpOBEHb TAKOro MMMNyNbCa HUXKE, HEM B CIy4ae yAapoB KIaccu4eckon opMbl, HO, TEM HE MEHee, OH OKa3biBaeT BNusHue
Ha chopmy yaapHoro cnekTpa. O6bIMHO BO3MOXHOCTU UCMbITaTENBHOM YCTaHOBKU ACMNYCKaoT HEKOTOpYto cBobody B Bapbu-
POBaHWMM YacTOThbl KOMMEHCHPpYIoLWero nMnynsca. Ona koMneHCUpyowero uMnyneca npegnoYTuTensHO BelibupaTte Haw-
MEHbLLY0 N3 BO3MOXHbIX 4acToT.

A.4 Kone6aHusa cnoxHon ¢popmbl

AdvHamnyeckme XxapakTepuUCTUKN TUNWHHBIX KOHCTPYKUMIA HA NYTU pacnpocTpaHeHus yaapHoro nMnynbca npuBoasiT K
TOMY, YTO BPEMEHHOW curHan npuobpeTtaeT opMy nocTynaTenbHbIX konebaTenbHbIX ABMXKEHUIA. Ecnn xapakrepucTrkm
yAapa B ero UCTOMHMKE HeCyLLLeCTBEHHbI, BPEMEHHOWM cUrHan Bo3byxaeHus MoXeT BblTb NOCTPOEH NO 334aHHOMY YASPHO-
MY CMEKTPY MHOTMMM cnocoBamu. Ho kakoi 6kl cnocob HU Bbin CNonNb30BaH, TPYAHO OXMAATL, YTO CUHTE3UPOBaHHLIN Bpe-
MEHHOW curHan byaeTt nogoGeH NCXOQHOMY, €CrM OTCYTCTBYET AOMNONHUTENbHAsI MHopMaLusa 06 aTom curHane. Takas
AononHuTenbHast Hbopmauus 06bIMHO BKITIoUaeT B ce651 MMKOBLIE 3HAYEHUS, YaCTOThl OTAEINbHBIX COCTABSIIOWMX U aM-
NNUTYAHbIE COOTHOLWEHWSA MexXay HUMK. OBbIYHO K (hOpMUPOBaHUIO cUrHana Bo3byxaeHusi B BUAE CroXHbIX konebarterb-
HbIX NPoLEeccoB NpuberaT B criyyae, korga oTKIMK UCMbITyeMoro 060py1oBaHUsi MakcumarneH HenocpecTBEHHO nocrie
OelCTBMSA yAapHOro nMnynbca.

MeToabl onpegeneHusi kornebarenbHOro curHana crioxkHon hopmbl Mo 3a1laHHOMY yAapHOMY CNeKTpy MHoroo6pas-
Hbl. BbiGop meToaa v cnocoba ero peanuaaumm 3aBUCUT OT BO3MOXHOCTEN UCTIbITATENIbHOW YCTAHOBKM, @ TaKKe OT BOCNPO-
M3BOAMMOCTU curHana Bo3byxaeHusi. Ha npakTuke ykasaHHble orpaHuyYeHns NPUBOAST K TOMY, UTO curHan Bo3byxaeHusi
CTaHOBUTCS Marno NoxoX Ha UCXOAHBIA. TeopeTUyeckn NoAroHKa yAapHOro CnekTpa K 3agaHHoMy MoxeT 6biTb ocyle-
CTBIIEHa TOYHO TOJIBKO Ha 4acToTax, NPUCYTCTBYIOLWLMX BO BpeMeHHOM curHarne. O6bIMHO OrpaHuYMBaloTCs NMOATOHKOM
CMEKTPOB Ha OTAENbHbIX YacTOTax, a Ha MPOMEXYTOUHbIX YacTOTaxX yBenMuMBaioT Npegens! 4onycka.

HekoTopkle MmeToapl onpegeneHunsi No 3a4aHHOMy yAapHOMY CnekTpy curHana Bo3byxaeHus cnoxHon konebarens-
HoW cbopmbl TPebyYIOT NPUMEHEHUsT AONONHUTENBHOIO KOMNEHCUPYIOLLLETro MMNYIbCA ANsi NPUBEAEHUS] K HYNIEBOMY 3Haqe-
HUIO CKOPOCTM M YCKOPEHUsl B Hayane u B KOHUe curHana. OgHako CylecTBYIOT M Takme MeToAbl, KOTOpble NO3BONAIT
CMHTE3MPOBaTb CUFHAN C HYNEBLIMU 3HAYEHUSIMU CKOPOCTU U YCKOPEHWs1 B Ha4ane u B KoHUe curHana 6e3 npumeHeHus
KOMIMeHcupyowero umnyneca. Ecnm Bee xe TpebyeTtcs npumeHeHne KOMNEHCUPYIOLLLEro UMIMYIbCAa, TO €ro BIMsiHue 06biu-
HO MeHee CYLEeCTBEHHO, YeM IS UMIYTNbCOB KNaccu4eckon hopmbl UMM COBOKYMNHOCTY 3aTyXaloWwmx cuHycouns,.
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MpwunoxeHne B
(cnpaBo4Hoe)

MapameTphbl, ncnonb3syembie npu chopMupoBaHUU BpeMeHHOro curHana BO36y)KAeHMﬂ

B.1 O6wue nonoxeHuns

WcTouHukamm ceegenuin 06 yaapHbix BO3AENCTBUSIX, KOTOPbIM MOXeT GbiTh NOABEPXKEHO N3aenue B Npouecce ero
aKcrnyataumm, MoryT BbiThb:

- pe3ynbTaThl U3MepeHuii B peasibHblX YCMOBUSIX SKCMNyaTaumm n3genus;

- AaHHble, NoNyYeHHbIe 4N CXOXMX OOBLEKTOB B CXOXMUX YCMOBUSIX MPUMEHEHNS;

- pacyeTbl yaapHbIX NPOLECCOB B KOHKPETHBIX YCIOBUSIX MPUMEHEHUS U3aenus.

Mpv npoBedeHUM U3MEpPeHWIn B peanbHbiX YCNOBMAX SKCNMyaTaumu usgenus cnegyet y4duTbiBaTb TO 06cTOR-
TENbCTBO, YTO ANs yAapHbIX BO34eNCTBUIA XapakTepeH 6onbLwon AMHaMUYeCKUi AMana3oH CUrHanoe.

Ha ocHoBe cBegeHul 0 peanbHbIX yAapHbIX BO3AEMCTBUSIX yCTAHABNMBAOT TPEB6OBaHUA K UCMbITAHUAM C BOCNPOU3-
BeAEHWEM YAAPHOro crnekTpa. 3Tn TpeboBaHus MOryT pacnpocTpaHaTLCs Ha pag napameTpoB, cneunduyecknx gnsa yaap-
HbIX BO3geNCTBUN. B nx umcrno BxognT:

- ANUTENBHOCTL YAAPHOro MMNYNbea;

- MMKOBOE 3Ha4YeHWne yaapHOro UMMynbCa;

- YaCTOTHBIN COCTaB YAapHOro UMNYINbCa;

- YOAPHBIA CNeKTp.

MapameTpsl, TpeGoBaHMSA K KOTOPbIM A0MKHbI GbITb YCTAHOBIEHBI B METOAUKE UCTIbITaHUIA, 3aBUCAT OT Lienemn ucnbl-
TaHuin. OgHW napameTpsl NPeaCcTaBNAI0T MHTEPEC C TOUKU 3PEHUS NPEAENbHBIX YPOBHEW BO3AENCTBUSA, APYTNe — C TOHKN
3pEHWA ManoLUMKIIOBOW YCTanocTu.

B.2 MapameTpbl, cBA3aHHbIE C ANUTENBLHOCTLIO YAAPHOro BO36YyXAeHUA

Mpv onucaHun anuTenbHoCTU T yAapHOro BO3AENCTBUSI MOTYT BbiTh MCNONb30BaHbI CReayowme napameTpsbl:

- 3Ha4YMMasi YacTb BPEMEHHOIO CUrHana;

- atbbekTUBHAS ANUTENBHOCTE YAAPHOro (NEpexoAHoro) npou,ecca”.

3Haummas 4acTb BpeMEHHOro CMrHana onpegerneHa Kak y4actok Mexay ABYMA MOMEHTaMW BPEMEHM, KOTAa CUr-
Han B NepebIf pa3 gocTuraet ypoBHs 25 % NMKOBOro 3Ha4eHWs1 U Korga OH B NOCNEAHUN pa3 ONyCKaeTCsl HUXe 3Toro
YPOBHS.

Heobxoammo ocoboe BHUMaHUE yaenuTb 3aaHNI0 YacTOTHOTO COCTaBa BPEMEHHOIO CUIHara, NocKomnbKy 3TO OKa-
3bIBAET CYLLECTBEHHOE BMNUsSIHWE HA (DOPMY BPEMEHHOIO CUrHaNa, €ro NUKOBOE 3HaYeHUe 1 3Ha4YMmMyto YacTb. B 3aBucumoctun
OT 4aCTOTHOIO COCTaBa CurHana AorkHbl ObiTb OnpeaeneHsl YacToTa BLIGOPKY, a Takke crnajbl YaCTOTHON XapakTepUCTUKN
hunbTpa Kak B 06nacTu HUXKHEN, Tak U B 06nacTy BEPXHEN rpaHnLbl YacTOTHOIo auanasoHa.

OdhekTBHAs ANUTENBHOCTL YAapHOTO (MEpEeX0gHOro) NpoLecca MeHee YyBCTBUTENbHA K LIYMOBbLIM BbIGpocam, HO
TpeboBaHusi K HaCTOTHOMY COCTaBY U APYIVM NapameTpam AOMKHbI 6bITb OnpeaeneHbl Tak e, Kak yka3aHo Bbiwe, U, Kpo-
Me Toro, Heo6XoAMMO BbIMUCTIEHUE CpeAHEeKBaAPaTUHHbBIX 3HAYEHWUIA CUIHANOB.

B.3 MapameTpbl, CBA3aHHbIE C NMKOBLIM 3HA4Y€HMEM yAapHOro Bo36yxaeHus

Ins onucannst amnnMTyaHbIX XapaKTeprCTUK YAAPHOMO NpoLecca MoryT ObiTb MCMNONb30BaHbI criegylowme napamer-
pbi:

- MakcumaribHOe ¥ MUHUMaribHOe 3Ha4YeHUsl BPDEMEHHOIO CUrHana;

- NOTHOCTBL BEPOSITHOCTU pacrpeerneHnsi BpeMEHHOro curHana;

- PaHXUPOBaHUE MUKOB (MOMOXMTENBHLIX M OTPULATENBHBIX) BPEMEHHOTO CUrHana;

- YNCIO LMKINOB Harpy>keHusl, NoACHNTaHHbIX METOA0OM «O0XAEBOro NoToKax.

IdvanasoH 4acToT BPEMEHHOIO curHana u gpyrve napameTpbl AOMKHbI BbiTe ONpeaeneHbl, Kak ykazaHo Bbiwe, No-
CKOJbKY OHM OKa3bIBaIOT CYLLECTBEHHOE BIMSHME HA XapakTep BPEMEHHOro CUrHana, ero MakcvmMarnbHOe U MUHUMaNbHOE
3HaAYeHus.

Bce aMnnnTyaHble XapakTEPUCTUKKN CBSI3aHbl C MakcUMarbHbIM (MUHUManNbHBIM) 3Ha4eHeM BPEMEHHOO curHana,
COBMajatwLWwum ¢ BbICOKOYACTOTHOW acMMNTOTON yaapHOro cnekrpa.

Ans aHanuaa nonoXuTerbHOM M OTpMLATENbHOW YacTel BPEeMEHHOro CurHana npeanovTUTeNbsHO MCMonb30BaTh
BTOPYIO U TPETbIO XapakTepuctuku. MocnegHue gBe xapakTepucTuky Hambonee LenecoobpasHo NPUMEHSITE NPU OLEHKe
ycTanocTHbIX 3hhekToB 06pasua, a Takke Npy aHanvse BpeMeHHOro curHana oTknmka obpasua («bonblwwve nukn oTkun-
Ka»), KaK NoKa3aHo HUXe.

BmecTo nogcyeTa uncna nukoB MOXHO UCMNONb30BaTh anbTePHAaTVBHBIA METOA NOACHETA YMcra nepeceyeHni Bpe-
MEHHbIM CUrHanoM HEKOTOPOro 3agaHHOro ypoBHA.

Y DaHHbiit napameTp B crangapTe Munucrepctea o6opoHbl CLUA MIL-STD-810F (2000) «TexHu4eckuin aHanm3a
yCMOBUIA OKpY>Katowen cpedbl U MeToAbl NabopaTopHbIX NCNbITaHWIAY ONPeaeneH Kak MMHUMarnbHbI Nepuog BpeMeHm, co-
Aepxawmii He meHee 90 % cpeaHeKBagpaTMYHOIO 3HAYEHMA BPEMEHHOro CUrHana, NpeBsbiwatoLero ypoeens 10 % cpep-
HEKBaZpaTMYHOIo 3HAYEHWs BCEro YAapHOro MMMynbea.
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B.4 MapameTpsbl, CBA3aHHbIE ¢ YACTOTHbLIM COCTABOM YOAapPHOro BO30yXaeHus

Ons onucaHusi 4YacTOTHOroO COCTaea yaapHOro npouecca MoryT 6biTb UCNONb30BaHbI Creayowme napameTphbi:

- AManasoH 4acToT;

- cnekTp Pypbe;

- CneKTparnbHasi NMOTHOCTb SHEPrUK;

- CpeAHeKBagpaTUYHOE 3HAYeHMe curHana, paccyMtaHHoe no cnekTpy dypbe Mnu no cneKTpanbHON NIOTHOCTK
3Heprmm.

Ivana3oH 4YacToT BpeMEHHOI0 CUrHana AorxeH 6biTb onpeaeneH Ansi obecneveHns XopoLue BOCNPOU3BOAMMOCTH
McrbITaHUiA. o 9TOM XKe NpUYMHE BaXXHO ONpeaenvTb U CornacoBaTh C AManas3oHoM YacToT UCTLITaHWUIA YacToTy BbIGOPKM U
YaCTOTHYIO XapakTepucTMKy dunbTpa.

®Pypbe-CcrnekTp U cnekTpanbHasi NMOTHOCTE SHEPIMM ONUCLIBAOT YAaCTOTHLINM COCTaR BPE@MEHHOMO CUrHana v no3sons-
0T BbIAENUTL 3HAYUTENbHbIE YaCcTOTHbIe CoCTaBnsoWwme curHana. MNpw pacyete cnekTpanbHOW NIOTHOCTU MOLLHOCTHM OCY-
LWeCTBMAETCS HOPMMPOBaHME Kak Ha paspelleHue Mo 4actoTe, Tak M Ha ONIUTENbHOCTb BPEMEHHONO CurHana.
Cratuctuyeckas norpelHoCTb aHanmaa MoxeT BbiTb YMeHbLIeHa yepegHeHnem No CoCeqHUM HacTOTHbIM COCTaBISIOLLMUM
cnekTpa.

CpegHekBagpaTMyHoe 3HaueHne, paccunTaHHoe No Pypbe-CnekTpy NN CnekTpanbHOW NMNOTHOCTU 3HEePrun, SBMS-
€TCsl MHTerparnbHON XxapaKTepUCTUKOW YacTOTHOMO COCTara CUrHana n MoXeT ObITh NErko MHTEPNPeTUPOBaHO.

B.5 MapameTpbl, HeOGX0AMMbIE ANA 3a4aHWA YAAPHOro CnexkTpa

Ons onucaHus ygapHoro crnektpa mMoryT 6biTb 3adaHbl criegytoLme napameTpbl:

- 4oBpoTHOCTL Q;

- 3Ha4MMmas YacTb yAapHOro CNekTpa;

- chopma nvika ygapHoro cnekrpa.

Yalle Bcero yaapHbIvi CNEKTp 3a4at0T B BUAE NOMHOMO YAAPHOIo cnekTpa yckopenus. Kak BapuaHT NpUMEeHsIioT non-
Hble YAapHble CNeKTPbl NCEBAOCKOPOCTU UMM OTHOCMTENBHOTO NepemMeLLeHusl.

HornxeH BbITb ONpeaeneH anropuTM pacyeTa yaapHOro CnekTpa.

PekomeHayeTcs paccunThiBaTh yOapHbLIN CNEKTP NO pe3ynbTatam U3MepEeHUi N MogenbHbIM 4aHHbIM AN Pa3HbIX
3HaueHui aobpoTHoCTM Q, Hanpumep 5, 10 1 25 (4To cooTBeTCTBYET KO3dhduumeHTam gemndupoanms 10 %, 5% 1 2 %).
Mony4eHHasn KpYBasa OTPaxaeT BO3MOXHbIN OTKNUK o6pasua B 3aBUCUMOCTM OT €ro COBCTBEHHbBIX PE3OHAHCHBIX HYacToT U
KO3pOULNEHTOB AeMNUPOBAHNS.

3BHaunmas vacTb yaapHoro cnekrpa onpegenera B FOCT 30630.1.8 kak yactb cnekTpa, Anst KOTOPOW YyCKOpEeHUe OT-
KNviKa NpeBblLaeT YpoBeHb MUHYC 3 b NMKOBOro 3HaYeHus1 y1apHOro crnekrpa (cm. pucyHok B.1).

YckopeHue
A
1 - 1
2
| , 3Hauumas vactb
E 346 = V “yp.apuoro cnekTpa
2

LLunpuHa nuka
Ha ypoBHe -3 nb

Yacrota

1 — 3aAaHHbIl yAapHbIA CNEKTP; 2 — YacToThl, COOTBETCTBYIOWME YPOBHIO MUHYC 3 NB; 3 — yaapHbI CNeKTp AnNs UCXOAHOMO CUrHana;
4 — BYA

PucyHok B.1 — 3Haunman vacTtb yaapHOro crniektpa
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dopma nvKa yaapHoro crekTpa MoXeT ObiTh OnncaHa CpaBHEHNEM CMEKTPOB OTKINMKA AN PasnuuHbIX 3HaueHnin Q
Ha 3aflaHHOe yaapHoe Bo3aencTBme. Takoe CpaBHeHMe Mo3BOMseT OUEHNTb, ABMASTCA N yaapHOe BO3AeNCTBME NpoLec-
COM MPENMYLLECTBEHHO MMMNYNbBCHOrO UnK konebaTensHoro Tnna. MoxHO onpeaenuTb crieayolme napameTpsbi:

A = (peak SRS), . 5/(peak SRS)q - 1o;
B = peak SRS/HFA,

rge peak SRS — makcymanbHOe 3HaYeHne yaapHoro CnekTpa;
HFA — BbICOKOYacTOTHasi acUMNTOTA.
Marnbie sHaveHns napameTpoB A n B cBMAeTeNbCTBYHOT 06 MMNYIIBCHOM XapakTepe rnpouecca (Hanpumep, nonycu-
HycouAanbHbIA MMNYbC), @ bonblune — O TOM, YTO YAaPHbIN Npouecc uMeeT konebaTenbHbli XxapakTep. NpoMexyTouHble
3HAYeHUA NapameTPoOB XapakTepHbl ANs CUHYCOMAbl NOCTOAHHON aMMnuTyabl.

B.6 Opyrve napameTpbl, XxapakTepusyowme yaapHoe Bo3byxaeHne

Ons onucanus ygapHoro npouecca MoryT BbiTb MCNOMNBb30OBaHbI TaKXKe Apyrie napameTphbl;

- yucno GonbLIKX NUKOB OTKIMKA Arsl OCUMNNATOpa € 3a4aHHOl COBCTBEHHON YacTOTOM;

- MOME@HTbl BEPOATHOCTHOIO pacnpeaeneHusl CUrHana, Takme Kak kospuuMeHTsl acCMMMETPUM U IKCLLecca.

Uncno 6onbLMX NMKOB OTKIMKA MOXET BbITb paccHnTaHo Ans1 3a4aHHOro 3Hadenms Q u ans 3aaaHHoi COBCTBEHHON
YacTOThbl OCLUMNNATOPA B AManas3oHe 4YacToT UCMbITaHUN.

3HaueHne Q JOMKHO COOTBETCTBOBATL CBONCTBAM UCTLITYeMOro o6pasua. No ymonyaHuio ato 3HaueHue Beibupaiort
paeHbIM 10.

Bonbwwne Nukn oTKNMKa onpeaerneHsbl Kak pacHeTHbIe 3Ha4YeHUs OTKNWKa OCUMIIsiTopa Ha BXogHoe BO30yxaeHue,
NpeEBbILaoLWne HeKOTOPOoe 3a4aHHOE NOPOroBOe 3HaYeHne. Ecnu HopMaTUBHEIM IOKYMEHTOM He onpefernieHo MHoe, Unc-
no 6onblwKx NUKOB Ans nopora B 70 % NWKOBOFO 3Ha4eHusi n koaddpuumenta aemndupoBanust ot 2 % ao 10 % A0MmKHO
BapbUpPOBaTLCS B AManasoHe ot 3 go 20.

Mukn oTKNMKa MoryT BbITb NOABEPIHYTHI AanNbHEALIEMY aHaNU3y B LENAX UX paHXUpOBaHusl, onpeaeneHust umcna
nepeceYeHnn ypoBHS 1 pacdeTa CneKkTpa yeTanocTHbIX NMOBPEXAEHUN (3aBUCMMOCTY Yncha NOBPEXAEHNN OT COGCTBEHHOM
YacTOThbl OCUMIIIATOPA ANA 3a4aHHBIX 3HAaYeHU KoadpdmumeHTa aemMnnpoBaHusi U BpEMeHU BO3EHCTBUS).

MOMEeHTbI BEpOATHOCTHONO pacnpeaeneHns (koapmUUMEHTH aCUMMETPUM U 3KCLEecca) XapakrepuayloT dopmy
yAapHOro BO3gencTems. X Mo>xkHO NpeAcTaBuTb B BUAE MIHOBEHHOTO BbIGOPOYHOro 3HaveHusi. KoadpduumeHT acummeT-
puUM NOKa3bIBaeT COOTHOLWEHNE MEXAY NONOXUTENBHBIMY M OTPULIATENBHBIMY 3HAYEHUSIMWM BPEMEHHOTO CUrHarna, a koad-
PULMEHT 3KCcLecca XxapakTepuayeT Hanuume rnuKoB B CUrHare.
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Mpunoxenne C
(cnpaBo4Hoe)

CU1HTe3 BpeMeHHOro curHana Bo36yxaeHus

C.1 BBepeHue

MouTn BCE NOCTABLUMKY CUCTEM YNPABIEHUs 4151 SNeKTPOANHAMUYECKUX BUBPALMOHHBIX YCTAHOBOK BKNIOYAIOT B WX
cocTaB nporpaMmHoe obecneueHue 4nsi UCMbITAHWIA C BOCNPOU3BEAEHMEM 334aHHOMO yaapHOro cnekTpa. OHo noasonset
reHepMpoBaTh 3a4a0WMIA CUTHAT HAMPSPKEHUS!, NOCTYNAIOWMIA HA YCUNWTENb MOLLHOCTH BUGpOCTEHAa.

YOapHbli CNeKTp, BOCNPOU3BOAMMBIN HA BUOPOCTONE, MOCPEACTBOM HECKONBKUX UTEPALMI NOATOHAIOT Noa 3aaaH-
HbIli. CurHan ynpaeneHusi DOPMUPYETCH CIIOKEHNEM B 384aHHOM BPEMEHHOM OKHE HECKOMNbKNX BENBIETOB, Pasnuyaowm-
MKCS MO PopMe, YaCTOTE U ANUTENBHOCTY. [py 3TOM HEOGX0AUMO MMETL B BUAY BCE OrPAHNYEHNs Ha BOCNPOU3BOANMOe
ABVKEHWE, HarnaraeMble UCTbITATENbHON YCTaHOBKOW.

C.2 OrpaHuyveHunsa, HanaraeMmble UCNbITaTeNbLHON YCTAaHOBKOMN

Kak npaenno, B HOpMaTMBHOM AOKYMEHTE yAapHbI CNEKTP onpeaensior Binote 4o 06nacty o4eHb BbICOKMX 4acToT,
MOCKONbKY ANs YAAPHOro crnekTpa HeT OfpaHuyYeHui Ha AManasoH YacToT M ero BEPXHAS rpaHuua npoctupaeTcs go 6ecko-
HeyHoCTU. B 06nacTy BbICOKMX 4YaCcTOT KpUBas yAAPHOIO CNeKTpa CTPEMUTCS! K TMKOBOMY 3HAYEHWUIO BPEMEHHOIO curHana
BO30YXAEHUS.

Hanbonee cywecTBeHHbIe OrpaHUYeHNs], HanaraemMble UCMbITaTeNbHONW YCTAHOBKOW B OTHOWEHWN BOCTNPOW3BeEae-
HUS yAapHOro CnekTpa, onpeaeneHHoro HOpMaTUBHbLIM JIOKYMEHTOM, CBA3aHbl C ANana3oHOM 4acToT BOCMPOU3BOAUMON
BMBpaumm, BbIXOQHON MOLLHOCTBIO YCUIUTENSI 1 MEXaHUYEeCKON NPOYHOCTLI0 BUBGPOCTEHAA, KOTOPYIO BbIpaXaioT B BUAE
MakcuMarnbHO AOMNyCTUMOro yckopeHust. [peaentHble 3HaYeHUs yKazaHHbIX XapakTepucTUK Ans Kaaoro eubpoctenaa n
ycunuTens MowHocTu ceov. [ns TunuuHoro BUGpocTeHaa, passmBalowero HommHaneHyto cuny 80 kH u ynpaensemoro
CUrHarNoM € YCUNMTEns ¢ BbIXOQHOW MOLLHOCTBIO 96 KB - A, BepxHsia rpaHvLa guanasoHa 4acToT HaxoauTcs B Npeaenax ot
2500 go 3000 Iy, a makcMmansHoe yckopeHue Ha Bubpoctone — ot 350 go 400 g,,. Bonee BeicOkMe 3Ha4YEHUS yKa3aHHbIX
napameTpoB obecneumBaioT BUBpOCTEHAbI CNeLmManbHON KOHCTPYKUWN.

C.3 XapaktepWCTVKN NporpaMmHbIX CPeACcTB CUCTEMbI YNPaBAeHNA

BonbLUMHCTBO NPOrpaMMHbIX CPeACTB CUCTEM YNPaBNeHNUs NPU UCNbITAHUSIX C BOCNPOU3BeAEHNEM YAAPHOIO CNek-
Tpa No3BOMNAT NpY POPMUPOBAHUKM BPEMEHHOTO CUrHana Bo36yxaeHusi BapbMpoBaTh Crieflyiolme napameTpbil:

a) Twn BevieneTa (HamGonee ynotpebuteneHole):

- 9KCMOHEHUMAanbHO 3aTyxaloLas CUHyconaa;

- OTPE30K CMHYCOMAANbHOro CUrHana NOCTOAHHOW amnnnTyAabl;

- HECKOMBKO CUHYCOMAANbHbLIX UMMYNBLCOB, MOAYNUPOBAHHLIX OKHOM XaHHa.

Jlnuo, npoeogsLwee ncnbiTaHne, JOIHKHO PeLnTh, KAKOW TUN BelBreTa BbibpaTth. BeriBneTsl nio6oro u3 Boilwenepe-
YUCMEHHBIX TUMOB B TOW UMW MHOM CTeneHn cnocobHbl o6ecneynTb BbinonHeHne TpeboBaHuMin K BOCMPOU3BEAEHNIO 3aaaH-
HOro ydapHOro cnekrpa, no3ToMy WCnonb3oBaHWe BewBneToB MHOM GOpMbI He pekomengyeTcsi. He cnepyet Takke
hOpMUPOBATL BPEMEHHOW CUrHar, CNONb3ys BEWBNEThbl Pa3HbIX TUMOB.

b) BpemeHHoe oKkHO

BpemeHHoe okHO npeacTaBnsieT cobol MHTepBan BpeMeHW, Ha KOTOPOM MPOUCXOAUT CIIOXEHUE BEUBNETOB U KOTO-
pPbIM OrpaHVNYMBaETCA ANUTENBHOCTE CUHTE3MPOBAHHOIO BPEMEHHOIO CUrHana Bo3byXaeHus.

¢) PaccTosiHue mexay 4acTtoTaMmu BEVBNETOB

YacToTbl BEVBNETOB OTCTOST APYT OT APYra, Ha4uMHas C HU3LWEeN YacToThbl yAapHOro CNekTpa, Ha paccTosiHum B 1/n-10
AOnNi0 OKTaBhkl, Ae 3HaYeHue napameTpa n BeloupatoT oTASNBbHO ANA KaX40ro KOHKPETHOIO criyyasl.

d) OnuTtenbHocTb BeliBneTa

OdhdbekTMBHaA ANMUTeNbHOCTE BEMBNETOB 1-ro TMNa onpegensieTcst Ko3MULNEHTOM 3aTyXaHUsi CUHYCOMAb!.

AdnvteneHOCTb BEVBNETOB 2-ro TUNa NPONopLUMOHansHa nepuogy cuHycouapi.

AnvteneHocTb BEVBNeTOB 3-ro TUNa paBHa HEYETHOMY YMCIy NEPUOAOB B Npejernax okHa XaHHa.

e) 3agepxka BeliBneta

Bpems 3agepkku ans kaxaoro BeviBneTta BbiGnpaloT Takum o6pasom, YToObl BEWBIET (C yHeTOM ero AnuTenbHOCTH)
MOMTHOCTBIO MOMECTUINCH B 3a4aHHOM BPEMEHHOM OKHe.

f) KoathdmumeHT 3aTyxaHus

OTOT napameTp 3aaaloT TOMNbKO Arsl BeVBNeTOB 1-ro Tnna.

g) MonsipHocTb

Kaxgblii BeMBneT B HavarbHbI MOMEHT BPEMEHU MOXET U3MEHATLCS NGO B NONOXMTENBHOM, NGO B oTpuuaTenb-
HOM HarnpaseneHuu.

C.4 BocnpousBegeHvne yaapHoro nepexogHoro npouecca

B HOpMaTMBHOM JOKYMEHTe yaapHbIA CNEKTP QOMKeH 6biTh yka3aH BMECTe C COOTBETCTBYIOLLMM 3Ha4YeHuem go6-
potHocTM Q u Agpyrmn napameTtpamu. CXodHbI BPEMEHHOW CuUrHan, Ha OCHOBE KOTOPOro Obln NMOCTPOEH yAapHbIN
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CNEKTP, YKa3aHHbI B HOPMATUBHOM [JOKYMEHTE, He BCeraa uasecteH. Ho ecnm BO3mMoXHoO, crielyeT CONoCTaBNsiTb BpEMEH-
Hble CUrHarnbl — UCXOAHbLIN U CUHTE3UPOBaHHbI — B MPOLECCE UCTMbITAHWUNA.

Mpu cuHTE3e BpeMeHHOro curHana Bo3byxaeHus Heobxoaumo obpalwate BHUMaHWE Ha criegyloLuee.

a) Twn BenBnerta (Hanbonee ynotpebutenbHbie)

Xenaemsbilt pe3ynbtaT o6ecrneumBaeT, B TOI UMW MHOW CTENEHU, NPUMEHEHME BEMBNETOB noboro tuna.

3KCnoHeHUManbHO 3aTyxalowasi cuHycouaa (BemBner 1-ro Tuna), UMeiowwas NuK B Havane curHana, oueHb yaobHa
AN MOAENUPOBaHUS NMMPOYAAPOB, HO 3a4acTylo €€ UCMONb30BaHUE NPUBOAUT K YPE3MEPHO GOIbLUMM NMUKOBLIM 3HA4YEHU-
SIM YCKOPEHWS1 B CUHTE3UPOBAHHOM BPEMEHHOM CurHane.

Haunbonee npocTo oLeHUTb BNUsiIHME KOHKPETHOIO BEMBIIETa Ha BUA CUHTE3MPOBAHHOIO cUrHana, Boioupas BeBne-
Tbl B (hOpME OTPE3KOB CMHYCOUA NOCTOSIHHON aMNnNuUTyAbl (BEMBNeTHl 2-r0 Tuna).

Ons MnynbcoB ¢ cuHycouaanbHbIM 3anonHeHneM (BeMBneTol 3-ro Tuna) xapakrepeH NnaBHbii pocT B Havane (bna-
rogaps opmMe okHa XaHHa) 1 MakCUMyM B cepeivHe BPEMEHHOIO OKHa.

AnuTenbHOCTBIO CUHTE3UPOBAHHOIO BPEMEHHOIO CUIHana npoLle ynpaensaTe, UCNONb3ysi BEWBMNETLl 2-r0 U 3-ro Tu-
noe.

b) Hwanason yactor

,EluanasoH 4acTOT UCTbITAHUNA BbIGMpaIOT C y4eTomMm ,El,OCTyI'IHbIX 3HAYEHUIN YacToThl Bbl60pKVI. OH 3aBUCUT OT YacToT-
HOFO COCTaBa yAapHbIX BO3AEWCTBUIA B YCIMOBUSIX SKCNIyaTaumum u3genusi, a Takke oT 4acToT, KOTopble cnocobHO Bocnpo-
M3BECTU UcnbITarernbHoe 0b6opyaoBaHue C 3aKpernsieHHbIM Ha Hem 06pasLom.

¢) BpemeHHoe OkHO

OnuTenbHOCTb BpEMEHHOTO OKHAa A0MXKHa COOTBETCTBOBaTL CUHTE3UPYEMOMY BPEMeHHOMY curHany. Cpeaw Bcero
NpoYero oHa 3aBMCUT OT BbIGPaHHOIO AMana3oHa YacToT UCTbITAaHWUI U OT HacTOTbl BbIGOPKK.

B HekoTopbIX cucTemax ynpaeneHns NCnonb3yloT BPEMEHHOE OKHO YABOEHHON ANUTENLHOCTU, NMOMELLAA CUHTE3N-
pyeMbllii BPEMEHHOM CUIHar nocepeauHe 3Toro okHa.

d) Paccrosihme mexgy yactotamv BEVBMETOB

PaccTosiHne mexay coceaHnmm HactoTammn BEVBNETOB AOMKHO ObITb (OUKCMPOBAHHBIM BO BCEM AMana3oHe 14acToT
ucnbiTaHuin. Huslwyio yactoTy BeibupaloT Takum o6pasom, 4Tobbl OHa nonagana Ha y4acTok nogbema yaapHoro cnekTpa.
PaccrosiHue mexay coceHUMKM YacToTaMy BEMBNETOB He AOMKHO 6bITb MeHee 1/3 OKTaBbl — NpU 3TOM NOFPELLHOCTL BOC-
npon3BeaeHns yaapHoro cnektpa He 6yaeT (TeopeTudeckn) npeebiwaTe MUHYC 2,5 ab. Mpu paccTosHusx B 1/6 okTaeel 91a
norpelHocTe 6yaeT meHee munyc 0,5 ab. Yem Gonblue 4Mcno ucnonb3yemoix BEMBNETOB, TEM TOUHEE NOAFOHKA yAapPHOrO
cnekTpa.

e) [AnvutensHOCTb BEMBNETOB

OnnTensHOCTL BEMBrETa (3a UCKIIoYEHUEM BeMBreTa B hopme 3aTyxalolwen cCuHyconzbl) onpeaerneHa YACnom ne-
proaoB nnu Nonyneprnoacs popMmmpylowen ero cuHyconbl. [Ins HU3KOYACTOTHLIX BEMBNETOB OrpaHUYMBalowmM (hakTo-
pOM SIBNSETCA ANUTENBbHOCTb BPEMEHHOIO OKHA.

Uncno neproaoB cUHycouabl Ansi KXA0ro BeMBneTa AorkHo 6biTb o1 3 go 10.

Mpu pobpoTHocTn Q = 10 ycuneHme oguUHOUHOTO BEMBIETA B yAapHOM CNEKTpe cocTaBnsieT 6 npu anurensHocTy 3
nepvoga, 8,1 npy gnntensHocm 5 nepuogos u 9,7 npu grvtenbHocTn 12 nepuogos. OgHaKo cnegyeT yYuTbiBaTh U TO, YTO
B NMPUCYTCTBUM BEVBNETOB HAa ABYX COCEAHUX YacToTax, OTCTOSLMX APYr OT Apyra Ha 1/3 okTaBbl, HOMUHArNbBHOE yeurieHue,
paBHoe 10, gocturaetcsi 3a 10 nepnoaoB, a Npu paccTosiHum B 1/6 okTaBbl — 3a 7 Nepuoaos.

f) MukoBble 3Ha4eHUs1 BEMBNETOB

Mpu HavanbHOM hOPMUPOBAHUM 3a4aI0LLETO CUTHANA NMMKOBOE 3HAYEHUE YCKOPEHUS [T1s KaXXA0ro BeBneTa BbIou-
patoT paBHbim 1/10 3Ha4eHUs1 yaapHOro CrekTpa Ha TOM e vyactoTe. B npouecce ncnbitaHni 310 3Ha4eHNe aBTOMaTU4eCKu
KOPPEKTUPYETCsi CUCTEMOW YNpPaBneHust.

g) Bpems 3apepxku BEMBNeToB

Bpemsi 3agepKn AOIMKHO ObITb CBOMM f11s1 KXKAOT0O BEVBIETa C yH4ETOM TOr0, YTO BEMBINET AOIDKEH MOMHOCTBLIO NO-
MEeCTUTbCSH B Npeaenax 3a4aHHOro BpeMeHHOro okHa. Ha npakTvke Havano BEWBNETOB C YacTOTaMy B ABYX HU3LLMX OKTa-
Bax — u3-3a ux Gonbluen ANUTENBHOCTU — COBMELLAIOT C Ha4arnoM BPEMEHHOIO OkHA. BerBneTbl ¢ mMakcumanbHbIMK
NMUKOBbIMU 3HAYEHUSIMW JOJKHbI ClieqoBaTh ApYr 3a ApYroM 6e3 nepekpbiTUsi, HAUMHASICb B NMEPBOI MOMOBUHE OKHA, YTOGbI
He JONYCTUTb CIIMLLKOM G60MbLUMX NMUKOBLIX 3HAYEHWUI CUHTE3UPYEMOrO BPEMEHHOIO curHana u 4obuTtbest Toro, YTobbl AaH-
HbIA CUrHan K CBOeMy KOHUYy nmen 3aTtyxaowmmn Bug. OctanbHble BEMBIETH pa3MeLlaloT B npeaenax BpeMeHHOro OKHa,
n3beras 3HauMTENbHLIX NEPEKPLITUMN.

PekomeHayeTcsi TOYHO 3HATb, A€ UMEHHO PaCMONOXEH KaXAbli BEMBMNET CUHTE3MPYEMOro CUrHana, NoCKOMbKy
MHOIAA BO3HWKAeT He06X0AMMOCTb M3MEHEHUSI UX MONOXKEHUIA. DTO NPOUCXOAUT, Koraa KoMbrHaLmsi BEMBNETOB Bbi3bIBAET
cnuwkom GornbLuoe NMKOBOE 3HaYEHWE BPEMEHHOTO CUIHAaNa v Korga Apyrve napameTpbl CUrHana BbIxogsaT 3a npeaensl
BO3MOXXHOCTEN UcTblTaTenbHOro obopyaoBaHus.

h) MonsipHocTb BENBNETOB

Mpu HayansHoOM HOPMUPOBaHUM BPEMEHHOTO CUTHANA PekoMeHayeTcsl, YTo6bl Bce BeMBNeThl 6binn 0gHON nonsp-
HocTu. [Mocne 3Toro NONsAPHOCTb KaXAOro BEMBNeTa U3MEHsIIOT MHAWBUAYanbHO, [OOMBasCh CHWKEHUS MUKOBOTO 3HaYe-
HUA CUHTE3UPOBAHHOIO curHana.
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i) KoadbdpuumeHT 3atyxaHusi BENBNETOB

KoacbmumeHT 3aTyxaHus BoIGMpatoT 4nsa BenBrneToB 1-ro tuna. PekomeHayeMbiin ananasod — ot 2 % ao 10 % kpu-
TUYECKOro kKo drUMeHTa AeMNDPUPOBAHWS.

C.5 MNpoBegeHne ncnbiTaHnn

|-|OCKOJ'Ibe cucTemMa ynpaeneHnsa Nnpu ncnbliTaHUAX ¢ BOCNpon3BeaeHUEM yaoapHoOro cnekTpa He umeet uenu 06paT-
HOM CBA3W U HadvanbHOe (hOPMMPOBaHVeE 3a4aloWero curHana He yuuTbiBaeT nepeaaTouqHbiX CBOMCTB UCNbITaTenbHON
YCTaHOBKM C 3aKpenneHHbIM Ha Heli 06pa3suom, Heobxoammo, YToBbl MTepaunoHHbIN Npouecc hopMUPOBaHNA BPEMEHHOTO
curHana Bo3byXaeHns HaumHancs ¢ ypoBHs Ha 12 b HMxe OKOHYaTenbHOro.

YTo6bI He AonycKaTh AOMNCNHUTENBHON Harpy3ku Ha obpaseL, pekoMeHayeTCs Ha HavanbHOM 3Tane (C NOHWKEHHbLIM
YPOBHEM) yCTaHaBNMBaTh Ha BUBPOCTON TOMBKO YCTPONCTBO KpenneHust 6e3 obpasua unu, 4to npeanoHTMTenbHO, UCMOoNb-
30BaTb BMeCTO 06pa3ua MMuTaTop ¢ aHanormyHbiMy UHaMUHECKMMU XapaKTEPUCTUKaMM.

B xoae npoueaypbl NOAroHKM YpOBEHb CUMHaNa NoCcTeneHHO NOBbIWAT cHavana c warom 3 b, a 3atem — npv npu-
BrvKeHUM K YPOBHIO OCHOBHBIX UCMbITaHUA — ¢ warom 1 gb. Mocne 3Toro MmnTaTop 3ameHsIIoT UCNbITyeMbiM 06pasLoM n
CMHTE3MPOBaHHbIM BPeMEHHOWM CUMrHarn BOCNPOW3BOAST BHOBb. ECMM Mpy 3TOM AOCTUIHYTHI NPeAenbHbIE XapakKTepUCTUKM
UCMbITATENBbHOM YCTaHOBKU, TO MOXET NoTpeboBaThCsl UBMEHUTL PacronoxeHwe BEMBNETOB BO BPEMEHHOM CUTHAaMNe Unm
CKOPPEKTUPOBAaTb UX XapaKTepUCTUKU, MOCHE Hero MTepaunoHHbIl Npouecc HeobXxoaAMMOo NOBTOPUTL. UTepaunoHHbIN Npo-
LiecC NOBTOPSIIOT TaKXKe Kaxabli pas Npu U3ameHeHun HanpaeneHus Bo3byxaeHus.

Mpunoxenne D
(pekomeHayemoe)

PeKOMeHAyeMbIVI Anana3oH 4YacToT UCNbITaHUIl ¢ BOCNpousBegeHUeM YAapHOro cnekrpa

B tabnuue D.1 npuBeaeHbl TUMWYHBIE AMANa30oHbl YaCTOT UCTILITAHWA B 3aBUCUMOCTH OT YCITOBMI SKCTINyarauum us-
aenwus.

Tab6nunua D.1— Mpumepbl Anana3oHoOB HaCTOT UCMbITAHUNA

Ycenosua akcnnyartauuu HuanasoH vacror, 'y,
Celcmuyeckre Bo3aencTeus (060pyaoBaHue YCTAHOBNEHO HA MOMNy Ui Ha
NOBEPXHOCTV 3eMMN) 1—35"
HazemHbI TpaHcnopT 1—100
10 — 100
10 — 150
10 — 500
BosgywHoe cyaHo 10 — 500
10 — 2000
Kocmuuyecknin kopabnb 100 — 5000

" Ecnu cobcteenHas vactora oBopynoBaHusa nexut Hwke 1 'y, pekomeHgyembli AnanasoH 4acToT MCMbiTa-
Huh — o1 0,1 go 35 l'u.
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