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Mpeancnosue

Llenn n npuHumnel ctaHgapTm3aumn B Poccuiickoih ®egepaunn ycTaHoBNeHbl PefepasibHbIM 3aKOHOM
0T 27 gekabps 2002 r. N» 184-93 «O TEXHUYECKOM perynnpoBaHumn», a npasnna npuMeHeHNs HaunoHanbHbIX
cTaHgapToB Poccuiickoli ®epepaunm — FOCT P 1.0—2004 «CrtaHgapTusauusa B Poccuiickoli ®eaepaumu.
OCHOBHbIE MONOXEHNA»

CBefioHVA 0 cTaHfapTe

1 NMOANOTOBNEH OTKpPbITbIM aKLUMOHEPHbIM 06LEeCcTBOM «Hay4yHo-nccneaoBaTesibCkiii LEHTP KOH-
TPONA U ANArHOCTUKM TexHuveckmx cuctem» (OAO «HUL, K[») Ha OCHOBe CO6CTBEHHOrO ayTEHTUYHOIO nepe-
BOJa cTaHgapTa, yka3aHHOro B NyHkTe 4

2 BHECEH TexHuuyeckum KomMmMTeTOM Mo cTaHgapTusauun TK 183 «Bubpauusa n ygap»

3 YTBEP)XAEH W BBEAEH B LI,EVICTBVIE Mpukaszom PepfepasibHOrO areHTCTBa Nno TeEXHUYEeCKoOMy
perynvpoBaHuio n metponorum ot 18 gekabps 2008 r. Ne 640-cT

4 Hactoawwuii cTaHgapT MoauuuMpoBaH MO OTHOLWEHWI K  MeXAyHapogHOMy CcTaHgapTy
M3K 60068-2-81:2003 «M/cnbiTaHusi Ha BO3AelCTBME BHELLHMX (hakTopoB. HacTb 2-81. WcnbiTaHus. UcnbiTa-
Hne Ei. Ypap. BocnpoussegeHue ypapHoro cnektpa» (IEC 60068-2-81:2003 «Environmental testing —
Part 2-81: Tests — Test Ei: Shock — Shock response spectrum synthesis») nyTem BHeCEHUS TEXHUYECKMX
OTK/IOHEHUIA, 06BACHEHNE KOTOPbLIX NPUBEAEHO BO BBEAEHUM K HACTOALLEMY CTaHAapTY.

HavmeHoBaHVe HacTosLLero cTaHgapTa U3MEHEHO OTHOCUTENbHO HAVMEHOBaHWA yKa3aHHOro Mexay-
HapogHoro ctaHgapTa ana npusegeHus B cootBeTcTBme ¢ FOCT P 1.5—2004 (nyHKT 3.5)

5 BBEJEH BIMNEPBbIE

MHopmaLmsi 06 M3MEHEHUAX K HACTOsILLeMY CTaHAap Ty Ny6nKyeTCsl B €XerofHo U3aaBaeMoM WH-
¢hopMaLMoOHHOM yKasaTene «HaunoHasbHble CTaHAapThi», & TeKCT U3MEHEHWIi U NONpPaBoOK — B eXeme-
CSIUHO M3aaBaeMbIxX MHPOPMALMOHHBIX YKa3aTeNnsax «HaumoHanbHble cTaHaapThi». B ciyyas nepecMoTpa
(3aMeHbl) UM 0 TMEHBI HACTOSAILLEN0 CTaHAapTa CoOOTBETCTBYKLLEee yBeoMIeHNe 6yaeT ony6/MKOBaHO
B ©XXEMECSYHO 13aBaeMOM UH(DOPMaLMOHHOM YKasaTene «HalnoHanbHble CTaHgapThi». COOTBeTCTBY-
loLLasn nHgopmauus, ysegomieHne u TeKCThl pa3MeLlalnTcs Takke B MHGOPMaLMOHHO cucTeme o6Liero
NoNb30BaHNUsA — Ha ouumansHoOM caiiTe ®efepanbHOro areHTCTBa No TEXHNYECKOMY PEeryiMpoBaHuio 1
MeTposioruv B ceTUu UHTepHeT

© CrtaHgapTuHdgopm. 2009

HacToswuii cTaHfapT He MOXeT GbITb MOMHOCTLIO UM YACTUYHO BOCNPOU3BEEH, TPaXXMPOBaH U pac-
MPOCTPaHEH B kayecTBe OhMLManbHOMO U3fanns 6e3 paspelleHus defepasibHOro areHTCTBa No TeEXHNYEeCKo-
My perysiMpoBaHuio U1 MeTposIoriun
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BeeneHve

HacToAwwnii cTaHAapT ycTaHaBNnBaeT MeToZ, UCMbITaHUI Ha yAap MalluuH 1 o60pyA0BaHNS BCeX BUAOB,
[NS KOTOPbIX B NpoOL,ecce aKcnayaTalumy xapakTepHo BO3AeCTBME NePexoaHbIX MPOLLECCOB CMOXHOW (hOpMbI.

MeTog ncnbiTaHwii npegnonaraeT NperMyLLecTBEHHOE UCNO0/b30BaHne BUO6POCTEHA0B 3/1EKTPOANHAMN-
YeCKOro Wiv rmapasinyecKoro Tuna B pexvmMe BOCMPOU3BEAEHNS YAapHbIX NMPOLECCOB B COYETaHUN C cucTe-
MOl ynpaBneHusi. MoryT GbiTb UCMOMb30BaHbl Takke BUOGPOCTEHAbI APYTMX TUMOB MpW YCOBUMW, YTO OHM
NO3BO/IAOT BOCNPOU3BECTU 3afaHHble YCNOBUSA UCMbITAHWUA.

PesynbTaTbl BU6PALMOHHBIX UCMbITAHUI 3aBUCAT OT KBaNMMKaL My NPOBOASALLLENO UX NEPCOHaNa, 0 Yem
[OMXHbI BbITb 0CBEAOM/IEHbI U 3aKa34uK, U UCMIONHUTENb UCTIbITaHWi. Mpy cocTaBNEeHUN METOANKN UCTIbITAHWIA
B KayecTBe BOCMPOM3BOAVMOr0O BO3AENCTBUA CeAyeT ykasbliBaTb Te€ NPOLIECChl, KOTOPble COOTBETCTBYIOT pe-
a/lbHbIM YC/TOBUAM NPYMEHEHNA U3aenus.

Mo cpaBHEHWIO C MeXAYyHapoAHbIM cTaHAapToM M3K 60068-2-81:2003 HacTosWuii cTaHAapPT AONOSHEH
CCblNKamu, BblAeNleHHbIMU KYPCUBOM UM YKasbiBalOLWMMKM ero Mecto B Komnsekce ctaHgaptos NOCT 30630,
06beIVHEHHbIX 06LL MM rPYNMNOBbIM 3arofI0BKOM «MeToAbl UCMbITAHUIA HA CTOMKOCTb K BHELLHVM BO3/,eiCTBY0-
WM chakTopaMm MalluvH, NPUGOPOB N APYTUX TEXHUYECKNX N34ennii».
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HAUMOHANBbHBIAN CTAHOAPT POCCWUWCKOW OSOELEPALUNWN

MeToAabl UCNbITAHWUI HA CTOMKOCTb K MEXAHUYECKUM BHELIHWM BO3AENCTBYOW UM
¢hakTopam MalluH, NPUGOPOB M APYTUX TEXHUYECKUX U3aenunii

NCTMbITAHNA HA YOAP C BOCMPOU3BEAEHVNEM YOAPHOIO CIMEKTPA

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

Jata BBegeHns — 2010—01—01

1 O6nactb NpUMeHeHUs

HacToswumii ctaHgapT pacnpocTpaHseTcs Ha MaluuHbl, Npubopbl 1 Apyrue TEXHUYECKMEe U3[enns Beex
BWAOB (Janee — n3genus) n yctaHaBnusaeT Tpeb0oBaHUS K UCNbITAHMSAM MO NPOBEPKE MX CMOCOB6HOCTU NPOTU-
BOCTOSATb BO34EMCTBMIO NEPEXOAHbIX NPOLECCOB CIOXHOIN hopMbl.

Llenblo ucnbiTaHWii SBNSeTCS NOATBEPXAEHME CMOCOGHOCTU M3AENVA BblAEpXUBaTb BO3AEWCTBUS B
BYE NMepexofHbIX MPOLECCOB, YCTAHOB/IEHHbIE CTaHAapTaMu UM TEXHUYECKMMMW YCNOBUSAMW Ha MPOAYKLUIO
(nanee — HopmaTuBHbIE AOKYMEHTbI), 6€3 CYLeCTBEHHbIX NOBPEXAEHUIA 1 YXyALWEHWI ero aKcnayaTauuoH-
HbIX XapakTepucTuk. Mpu aToM pekoMeHAyeTCcs Npu 3af,aHnn BOCNPOU3BOANMOro BO3AeHCTBNS UCNO/b30BaTb
pesynbTaTbl U3MEPEHUA, NPOBEAEHHbIX B PEa/IbHbIX YCNIOBUAX NPYMEHEHUS U3genus.

HacTosiwmii cTaHgapT npuMeHsalo T coemecTHo ¢ FTOCT 30630.0.0. B KOTOPOM yCTaHOB/IEHbI 06LMe
TpeboBaHUsA K NPOBEAEHUNIO UCTbITAaHWA Ha BO3AECTBINE BHELLIHUX (DaKTOpPOB.

2 HopmaTtuBHbIe CCbIJIKU

B HacTosLleM cTaHfapTe UCMNONb30BaHbl HOPMATKBHBIE CCbIJIKU Ha crefytowmne cTaHaapTbl:

FOCT 17168—82 ®unbTpbl 3NEKTPOHHbIE OKTaBHbIE M TpeTbokTaBHble. ObLme TexHnyeckue TpeboBa-
HWSA 1 MeToAbl UCTbITaHWUIA

FOCT 24346—80 Bubpaums. TepmuHbl nonpegenernuns (MCO 2041:1990 «Bubpauus u yaap. TepMUHbI
n onpepgenexus», NEQ)

FOCT 30630.0.0—99 MeToAbl UCMbITAHMI HA CTONKOCTb K BHELLHUM BO3AENCTBYOLWUM dhaktopam ma-
LUMH. NPMBOPOB M APYTNX TEXHUYECKMX n3genuii. Obme TpeboBaHmA

FOCT 30630.1.2—99 MeToapl UcnbITaHWUA Ha CTOWKOCTb K MEXaHUYECKUM BHELLUHUM BO34eCTBYOLWUM
hakTopaMm MalluH, NPUOOPOB W APYrMX TEXHUYECKUX usgenuin. McnbltaHma Ha BO3feicTeve Bubpaumun
(M3K 60068-2-6:1995 «l/cnbiTaHns Ha BO34eiicTBME BHELWHUX pakTopoB. YacTb 2-6. WcnbiTanus. Mcnbita-
Hue Fc. Bubpauus (rapMmoHuyeckasn)», NEQ)

FOCT 30630.1.8—2002 (M3K 60068-2-57:1989) MeToapb! UCNbITaHWIi HA CTOWKOCTb K MEXaHUYeCKAM
BHELUHMM BO3[eNCTBYOLMM hakTopaM MalluH, NpubopoB M APYrMX TEXHUYECKUX U3AEeNNA. McnbiTaHus Ha
BO3/eicTBME BUbBpaL MM ¢ BOCNpon3BeAeHUEM 3a4aHHO akceneporpaMmbl npouecca (M3K 60068-2-57:1989
«lcnbiTaHnsa Ha BO3aeincTBMe BHEWHNX hakTopoB. YacTb 2. WcnbiTanus. WcnbitaHne Ff. Bubpauus, 3agaBsa-
emas B hopMe akceneporpammbi», MOD)

FOCT 30630.1.9—2002 (M3K 60068-2-64:1993) MeToAb! NCNbITaHWUA HA CTOMKOCTb K MEXaHUYECKUM
BHELHWM BO34elCTBYOLWNM hakTopaMm MallviH, NMpubopoB 1 ApYrux TEXHUYECKUX n3genunii. MicnbiTaHusa Ha
BO3/eiicTBME CNyyYaiiHOl LMPOKOMOMOCHON BMGPALMN C UCMONb30BaHWEM LM POBOI CUCTEMbI YNpaB/ieHus
ncneitTaHuasMu (MK 60068-2-64:1993 «lcnbiTaHa Ha BO3AEWNCTBME BHELIHUX hakTOpoB. YacTb 2-64. Me-
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ToAbl UcnbiTaHuii. McnbiTaHne Fh. LWupokononocHasa cnyyaliHas Bu6paums (C LucpoBbIM ynpasBneHnem) u
pykoBoacTBo». MOD)

MpumeyaHune — MNpu NONL30BAHUN HACTOALWMM CTaHAAPTOM LiesiecoobpasHo NpoBepuTh AeicTBUe CCblNoY-
HbIX CTaHAapToB B WHMOPMaUWOHHON cucTeme o6LWero nosb30BaHUSA — Ha odmunanbHoOM caliTe ®efepasbHOro
areHTCTBa N0 TEXHWYECKOMY PerysipoBaHuio 1 MeTposiIornn B ceTn VIHTepHeT 1an No exerogHo nsgasaemMomy nHcopma-
LMOHHOMY yKa3aTesnto «HaunoHanbHble CTaHAapTbl», KOTOPbIV ONy6nKOBaH NO COCTOSHUIO Ha 1 AHBaps TekyLiero roga, u
No COOTBETCTBYIOLUM €XeMeCAYHO M3haBaeMbiM WH(OPMALMOHHLIM ykasaTesnsim, ony6/MKoBaHHbIM a TekyLiem rogy.
Ecnu ccblnoyHblli cTaHAapT 3amMeHeH (M3MeHEeH), TO Npu NoJIb30BaHWM HACTOALWMM CTaHAAPTOM crefdyeT pPyKOBOACTBO-
BaTbCS 3aMeHALWNM (M3MEHEHHbIM) CTaHAaPTOM. EC/n CCbINOYHbIN cCTaHAapPT OTMEHeH 6e3 3aMeHbl, TO NOJI0XEHNe, B KO-
TOPOM flaHa CCblfIka Ha Hero, NPUMEHSAETCs B YacTW, He 3aTparvBaioLLeli 3Ty CCblKy.

3 TepMuHbI U onpegeneHus

B HacTosweM cTaHaapTe npuMmeHeHbl TepmuHbl no FOCT 24346 n FTOCT30630.0.0. a Takke cnegyrowime
TEPMUHBI C COOTBETCTBYIOLLMMY ONpegeneHnaMu.

3.1 wupuHa nvka Ha ypoBHe MuHyc 3 b (-3 dB bandwidth): LUupuHa nonockl 4acToT MexXay ABYMS
TOYKaMW amnaUTYLHO-YaCTOTHOW XapakTepuUCTVKM, PacrnosioXeHHbIMW Ha ypoBHe 0.708 ee MakCMMasibHOro
3HaYeHus, B NPeAnOsIOXKEHNI, YTO YacTOTHas XxapakTepyucTuka B aHHOI Moaoce YacToT ONMCbIBaeT NUK 0fu-
HOYHOrO pe3oHaHca.

3.2 kpuTuueckuii kKoachuumeHTgemndupoaHus (critical damping): HaumeHbluee 3HauYeHUe KO-
dmuneHTa gemnduposBaHns, NPy KOTOPOM CUCTEMA, BbIBEAEHHasA N3 COCTOSHUS PaBHOBECUS, BO3BPALLLAeTCs B
CBOE MUCXOJHOE MOJIOXEHME 3a KpaTualilee Bpems 6e3 nepekonedaHuii.

3.3 kputuyeckas yactoTa (critical frequency): YacTtoTa konebaHuii, Bbi3biBaloLMX (MPU UX AOCTATOUHO
BbICOKOM YPOBHE) HenpaBwu/IbHOEe DYHKLMOHNPpOBaHMe obpasua, yxyAweHne oro yHKLMOHaNbHbIX XapakTe-
PUCTVK. MEXaHUYECKNI A pe30HaHC Waun apyrue HeratuBHble 3QDEKTbI OTKIMKA, Hanpumep apede3xaHue.

3.4 pemncupoBaHne (damping): O606LLeHHas XxapakTepucTuka CUCTEMbI, ONUCbIBaKOLWLaa yMeHbLUe-
Hue ee kofiebaHWil BCneAcTBrE pacCcestHNA MexaHU4eckon aHepruu.

MpumeyaHue — Ha npakTuke gemMnupoBaHmne 3aBUCUT OT TakUX XapakTepUCTUK CUCTEMbI, Kak hopma KOH-
CTPYKLMM. (DOPMbI COBCTBEHHbBIX KOSIe6aHWUIA, BHYTPEHHUE HATPSKEHNS B KOHCTPYKLUMN, NPUIOXKEHHbBIE CU/bl, YDOBEHb KO-
ne6aHwnii, maTepuan KOHCTPYKLMWU, NPOCKaNb3biBaHNE B COEAUHEHUSIX U Ap.

3.5 koaphuumneHT gemndupobaHua (damping ratio): OTHOLEHMe KoathduumeHTa gemndnposaHma
CUCTeMbI K ee KpUTUHeCKoMy KoadhhnLmeHTy AeMnnpoBaHuns 415 CUCTEM C BA3KOCTHbIM AeMNMpoBaHnEM.

3.6 peunben; ab (decibel. dB): OTHOWeHNe ABYX BENNYNH B Norapupmmuyeckom maclutabe.

MpumeyaHue — BenuuuHa L. Bolpaxaemast B feumbenax, cBsiaHa ¢ OTHOLIEHUeM ABYX fPYTUX BeNMUMH. X 1
Xo. hopmynoii

3.7 Touka kpenneHus (fixing point): YacTb o6pasua, HaxoasLWwanca B KOHTaKTe C KpeneXHbIM npucno-
cobnieHnem nnn BMO6POCTO/IOM B TOM MecCTe, rae usgenve obbluHO 3aKkpennaoT Npu akcnayaTauum.

MpumeuyaHue — Ecny B UCNbITAHUAX A/15 YCTAHOBKM 06pasua UCMO/b3YyKT YCTPOWCTBO, NpUMeHsieMoe Ha
MecTe IKCM/lyaTtauuu n3genns, To TOUKy KpernseHus onpeaessiioT Ha aTOM yCTPOICTBE, a He Ha o6pasLe.

3.8 cTaHfgapTu3oBaHHOe yckopeHue cBobogHoro nageHus (standard acceleration due to gravity)
gn: YckopeHue cBO6OAHOr0 NajeHuns, KoTopoe, NPUMEHNTESIBHO K HACTOSALLEMY CTaHapTy, OKPYr/1eHo go 61u-
Xaliwero yenoro yucna, T.e. 10 m/c2.

3.9 okHO XaHHa (Hanning window): BpemeHHasn BecoBas pyHKUMUS B hOPMeE KOCMHYCOMOANBHOrO KO-
lokona. NoAasnAaLLLan 3Ha4YeHNa peanusalmn cUrHana B Hadase u B KoHLe 3anucu.

3.10 Bbicoko4yacToTHasa acumnrtoTa; BYA (high-frequency asymptote. HFA): 3HauyeHue, K KOTOpoOMY
acyuMnNTOTUYECKN CTPEMUTCA KpuBas yAapHOro CnekTpa B 061acTy BbICOKMX YacToT.

MpumeyaHne 1— 3HaHVWE BbICOKOYACTOTHON acMMNTOThbl BAXHO C MPAKTUYECKON TOYKU 3PEHUS, NOCKOMbKY
OHa coBnajaeT C MUKOBbIM 3HAYEeHWEeM curHana Bo3byxaeHusi. He cnegyeT ero nytatb C NMKOBbIM 3HAYEHUEM YAAPHOT0O
cnekTpa.

MpumeyaHne 2— [Ipyroe HasBaHWe BbICOKOYACTOTHOW aCUMNTOTb — YCKOPEHWE HY/NEBOTO NEpUoa.

3.11 ToukuM u3MepeHuii (measuring points): CreuuanbHble TOUYKM TPEX BUAOB, B KOTOPbIX MPOBOAAT
c60p faHHbIX NPy NPOBEAEHUN UCTILITAHUIA.

2



FOCT P 53190—2008

3.11.1 npoBepo4Has Touka (check point): Touka Ha KpenexHom nNpucnocobsieHun, Ha BUGPOCTONE UMW Ha
obpasLe, pacrnosioKeHHas Kak MOXHO 6/1mxe K O4HON 13 TOYEK KpeneHns v CoeAMHEHHas C Hell XXeCTKOl CBA3bIO.

MpumeuvaHune 1— Y1o6bl ybeanTbcsa B TOYHOM COONOAEHNN TpeOOBaHMIA NCNbITAHWIA, UCNOb3YIOT HECKOb-
KO NMPOBEPOUHBIX TOYEK.

MpumMmeuvuaHune 2— ECnnunciio TOUEK KpeNIeHNs He 60siee YeTbIpex, KaXAyH U3 3TUX TOYeK criefyeT UCMOfb-
30BaThb B KAYECTBE NPOBEPOYHOIA. ECIM UnCno Touek KpenneHus 6onee YeTblpex, B COOTBETCTBYIOLEM HOPMATUBHOM [0-
KyMeHTe A0/KHbl GbiThb OnpefesneHbl YeTbipe Havbosee npeacTaBuUTENbHbIE TOUKM, KOTOpble GyAyT UCMOMb30BaHbl B
KayecTBe MPOBEPOYHbIX.

MpumeuyaHune 3 — Bocobbix cnyyasx, Hanpumep ans 60MbLUMX 06pa3LoB UM 06pa3LoB CI0XHOW opMbl,
KOTZia MPOBEPOYHbIE TOUKM HE MOTYT HAXOAUTLCS B6/IM3M TOUEK KPEN/IeHUs!, NOJIOXKEHUE NPOBEPOUHBIX TOUEK LO/HKHO 6bITh
onpejeneHo CooTBeTCTBYIOLMM HOPMATUBHbIM LOKYMEHTOM.

MpumeuyaHune J1— MNpu ucnbiTaHnu 60/LLIOTO YMCNa 06pa3LOB HEGOMbLINX PA3MEPOB, YCTAHOB/IEHHbIX C MO-
MOLLbI0 OAHOTO KPENeXHOro NPUCNOCOGEHUS, NN MPU UCTIbITaHUM 06pa3La HeGObLIOrO pa3Mmepa, UMEIOLLEr0 HECKO/TbKO
TOUEK KpenseHus, ynpas/ieHne MOXEeT OCYLLeCTBAATLCSA N0 CUTHANY C fATynKa, YCTAHOB/IEHHOTO B OLHOW NPOBEPOYHOW
(oHa e KOHTpO/IbHasA) Touke. Mpn 3TOM curHan ynpaeneHus GyaeT B 60/blueli CTENeHN XapakTepu3oBaTb BUGpaLMio Kpe-
NexHoro npucnocobneHus, a He o6pasua B TOUKaxX KpPenseHns. ITo JONYCTUMO TObKO B TOM C/ly4ae, ec/in 4acToTa Hu3-
Lero pe3oHaHca Harpy>XeHHOro KpemnexHoro npucnoco6eHns 3HAUUTENBHO NPEBbLIWAET BEPXHIOW FpaHuLy guanasoHa
4acToT MCMbITaAHUIA.

3.11.2 KoHTpo/bHasnA Touka (reference point): OfHa U3 NPOBEPOUHbLIX TOUEK, CUTHAU C KOTOPOI UCNOSIb-
3YI0T A1 YNPaB/EHUSI PEXUMOM UCMbITAHWIA.

3.11.3 TOYKa M3MepeHus oTkAMKa (response points): Touka Ha obpasue, B KOTOPOW NpoBOAAT cbop
[AaHHbIX NPU 1UCCefoBaHNM YacTOTHOV XapakTepucTukA o6pasua.

MpunmedyaHune 1— Toyek M3MepeHUSA OTKIMKA MOXET GbITb HECKO/BKO.
MpumeyaHune 2— 3TV TOYKM HE COBNaSaOT C NPOBEPOYUYHLIMU UM KOHTPOJIbHLIMU TOUKAMU.

3.12 cobcTBeHHas yacToTa (natural frequency): YacTtota cBo60AHbIX KONebaHnii KOHCTPYKLMK (Nepuro-
ONYEeCKUX UK 3aTyxatolmx), 3aBucsLLas TONbKO OT (hU3UYECKUX XapaKTepUCTUK 3TOW KOHCTPYKLMU (Macchl,
XECTKOCTU 1 KoadhpuumeHTa aeMndupoBaHns).

3.13 uumcno 6o0nbwKX NMKOB oTKAMKa (number of high peaks of the response time-history): MonyyeHHoe
Nno pesynbTatam U3MepeHuii (B TOUKe U3MEPEHUs OTK/MKA) UM PacyeToB OTK/INKA CUCTEMbI C OHON CTENEHbIO
cB060AbI (OCUNNNATOPa) Ha 3afaHHOe BO3eiiCTBME YMC0 MUKOB BPEMEHHOTO CUrHana, NpeBbIatoWwmnx 3ajaH-
HOe Noporosoe 3HayeHne (CM. pucyHok 1).

YckopeHHe. % MYKOBOro 3HaYeHus

1— 06/1acTb NOMOXUTENbHBLIX NUWKOB, NpeBblWarLnx Noporoesoe 3HaveHne (0 70 0/0>;
2 — o6nacTb OTpULATESIbHbLIX MUKOB, NPEBbILAOLWMX NOPOroBoe 3HaveHue (-70 %)

PucyHok 1 — Mpumep OTKIMKa OCLMUANSTOPA Ha 3afaHHbll BDEMEHHOW curHan Bo36yxaeHus
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MpumeuvyaHune 1— lNoacyeT yncna NMKOB a CUTHANE OTKAMKA WUCMOMb3YHT MOTOMY, YTO LMKIUYHOCTb 3TOrO
CUrHana MackupyeTcsl Ha/lMumem NepeXoHbIX NPOLLECCOB.

MpumeuyaHue 2— Mog NMKOM CUTHANA MOHUMAIOT €70 OTK/IOHEHWE OT HYJISi B CTOPOHY MOIOXUTE bHBIX UN
oTpuULAaTeNbHbIX 3HAYeHU Mexay ABYMsi NOCNef0BaTe/IbHbIMU NEePeceyeHsiM1 Hy1eBOro YPOBHS (CM. PUCYHOK 2).

MpumeuyaHne 33— CornacHo HacTOSILLEMY CTaHAAPTY NPeAnoYTUTENLHBIM SBNSETCA OnNpefeneHue yucna
60/1bLIMX NUKOB MO pacyeTam, a He U3MepPeHNsIM, NOCKO/IbKY MocnefHNe He BCcerga BO3MOXHO BbIMOIHUTD.

MadmMm. % MLILLFo3HAOUM

PucyHok 2 — lMpumep MAEHTUGMKALWM NUKOB OTKNMKA, NPEBLILLAIOLLUX NOPOroBoe 3HadeHue (70 %)

3.14 ocumnnatop (oscillator): Cuctema c OgHOW cTeneHbl cBO6OAbI, CNOCO6HAA MPOM3BOAWUTbL UK
noAAepXnBaTh MexaHnyeckme KonebaHus.

3.15 naysa (pause): VHTepBan BpemMeHn mexay ABYMS nocrefoBaTeflbHbIMY BOCNPOU3BEAEHNAMY 3a-
[aHHOro Bo36yXAeHus.

MpumeuyaHue — ANUTeNbHOCTb Naysbl T. B CEKyHAAX, C/ieAyeT BblGUpaTh TAKOM, UTO6bI N36eXaTh 3HAUUTE Tb-
HbIX Ha/MI0XeHUit oTKMKa o6pasya. PekomeHgyemoe 3HauyeHne T LOMKHO y0BNETBOPSTL YC0BUIO

|—> } ™
a
roe f — nepBas co6CTBeHHas yacToTa HesaTyxallux konebaHuii o6pasua, B repuax;
a — K03 (PULMEHT KPUTNUECKOTO AeMNMPOBaHMSA Ha yacToTe 1 B repuax.

3.16 npepnoyTuTeNnbHble HanpaBneHus Bosaelicteusa (preferred testing axes): Tpu B3avMHO OpTO-
rOHa/IbHbIX HanpaBfeHus, BbIbupaeMbIX TakuM 06pasom, YTo6bI Npu BO3AeiCcTBUM BUBpaLuy B aTUX Hanpasne-
HUSAX BEPOSITHOCTb NOBPEXAeHus obpasua 6blia MakcrManbHOW.

3.17 pob6poTHocTb (Q-factor): BenuuuHa, xapaktepusytoLas CTeNeHb OCTPOTbl pe3oHaHca uin nsbu-
paTenibHOCTb MO YacToTe KosiebaTesibHOli MeXaHW4YecKon CUCTeMbl C OAHOW CTeneHbld cBo6oAbl 1 obpaTHas
YABOEHHOMY KO3(h(PMLUNEHTY AeMNrpOBaHNS.

3.18 3afaHHbIli yaapHbiin cnekTp (required SRS): YaapHblii cnekTp, hopma KOTOpOro yctaHoB/eHa
COOTBETCTBYHOLMM HOPMATVBHLIM AOKYMEHTOM (CM. PUCYHOK 3).

MpumeuyaHne — HOPMATUBHLIM [OKYMEHTOM MOXET GbiTb ONPEAEeNeHO HECKOMbKO yAapHbIX CNeKTPoB ANs
pa3sHbiX 3HaYeHUN JOBPOTHOCTU, KAXAbIA N3 KOTOPbIX UCMO/b3YIOT B KOHKPETHOM C/lyyae.

4
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Mwuopm», Ma2

10*
mteiQii, My,
1— 3aaHHbIN yaapHbIii CNekTp; 2 — peasibHblii yaapHblid cnekTp. 3 — o6nacTb gonycxa (1 1.5 ab);
4 — BYA. 5 — TO4YKM yAapHOro crekTpa 3a npegenamuv o6a1actv gonycka

PucyHok 3 — TunuuHblii rpaduk yaapHoro cnekrpa (B norapucmmnyeckom Maclutabe)

3.19 ypapHbiii cnekTp (shock response spectrum. SRS): padvk 3aBUCMMOCTU MaKCUMasibHOro OT-
Knuka (nepemeLLeHns, CKOPOCTN UM YCKOPEHNS) Ha 3aiaHHOe BXOAHOe BO3feicTBre aHcambns ocuunnaTo-
pOB C 3afjaHHbIM 3HaYeHNeM JO6POTHOCTH OT COOBCTBEHHBIX HYACTOT KOoslebaHuii aTUX OCLMNNATOpoB 6e3 yyeTa
aemndumposBaHus.

MpumeyvyaHune 1— Mpupacyetax, eCn MHOe He 06YCNOBNEHO, UCTO/b3YHOT IMHENHbIE CUCTEMBI C OfHOV CTe-
NeHbio CBOGO/AbI C BA3KOCTHLIM AeMNUPOBaHNEM.

MpumeuaHue 2— HopMaTUBHbLIM LOKYMEHTOM AJ15i OAHMX U TEX XE UCMbITAHUIA MOXET BbITb YCTAHOB/IEHO HE-
CKOMbKO YAapHbIX CMEeKTPOB ANS pa3HblX 3HAYEHUI O6POTHOCTU, U3 KOTOPbIX BbIGMPAIOT TO. YTO B HAMGONbLIEW CTENEHN
COOTBETCTBYET UCMbITYEMOMY 06pasLly.

3.20 vacTtoTapguckpeTusauum (sampling frequency): Yucnio BbIGOPOYHbIX 3HAYEHWI CUTHaNa B eANHK-
Ly BpeMeHun (CekyHAy) npu 3anucu Win npeactaB/ieHun curHana B LudpoBoM BUE.

3.21 pgonyck Ha curHan (signal tolerance): BenuuuHa, Bblpaxaemas B NpoLeHTax W onpefensemas
chopmyroit

S, 100.

roe NF — cpefHekBaApaTMUHOe 3HaueHue 3aaloLLero curHana,;
F — cpegHekBagpatuyHoe 3HadeHue curHana, BOCNpon3BeAeHHOro Ha Bu6pocTose.

MpumeuyaHune 1— [laHHblii napameTp He 3aBUCUT OT TOTO, KakKoi mapameTp BuGpaumn (yckopeHue, CKopocTb
UK NepemMeLLeHne) NCNosb3yT A1 YNPABAEHNUsSI NCTbITAHUSIMU.

NMpumeyvyaHue 2— [aHHblii NnapamMeTp NPUMEHSIOT TOMbKO AN BO3BYXAEHUS CUHYCOMAANbHOV BUGpaLueil.

5
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3.22 3HauMmas yacTb BpeMeHHOro curHana (strong part of the time-history): Yuyactok BpemeHHOro
curHana mMexgy [BymMs MOMEHTaMn BpeMEHW, KOrga CurHasn B NepBblii pa3 fgocturaet ypoBHSA 25 % N1KoBOro
3HaAYeHWs 1 Korga OH B MocnefHUid pa3 onyckaeTcs HUXEe 3TOro YPOBHSA (CM. PUCYHOK 4).

YckopeHue. % nMKOBOTO 3HaYeHns

3.23 CUHTe3MpOBaHHbIN BpeMeHHON curHan (synthesized time-history): BpemeHHoI curHan, co-
3 aHHBbI UICKYCCTBEHHO Takum 06pa3om, 4ToObl ero yaapHblii CNekTp 6bl1 BCIOAY HE HXKe 3af4aHHOro yAapHoro
cnekTpa.

3.24 ananasoH YyacToT ucnbliTaHnit (test frequency range): [manas3oH 4acToT MeXay HUXHei /, nBep-
XHeli f2 rpaHMLaMmn, cOOTBETCTBYHOLWMUMI HU3LWEN W BbICLIEA YacToTaM WUCNo/b3yeMbiX ANA CUHTE3NPOBaHUSA
BPEMEHHOIO CUrHana BeBeToB, KOTOPbIV 3aBUCUT OT hOPMbI 3aJaHHOTO YAAPHOT0 CNekTpa n BO3MOXHOCTER
ucnblTaTesibHOro 060pyA0BaHNsA C yCTaHOB/IEHHLIM 06pasLoM.

MpumeyaHune — [InanasoH yacToT, a KOTOPOM 3a4aH yAapHbI CNEKTP, WMpe Auana3oHa YacToT UCTbITaHWU 1
TeopeTnyeckn 6eckoHeyeH (cMm. 3.10).

3.25 peanbHblil yaapHbiii cnekTp (test SRS): YgapHbIli CNEKTP, paccynTaHHbIli N0 CUTHaNy B KOH-
TPO/bHOI TOUKe BUGpOCTEHAa TEOPETUYECKN UK C MOMOLLbIO CPEACTB aHaM3a yAaapHbIX CNekTpoB (CM. pucy-
HOK 3).

3.26 BpeMeHHot curHan (time-history): 3anucb yckopeHus, CKOPOCTU WU NepeMeLLeHmnst Kak yHk-
L1 BpEMEHM.

3.27 BpemeHHOe 0okHO (time window): [0AnTenbHOCTb CUHTE3VPOBAHHOIO BPEMEHHOTO CUrHaNa, BK/HO-
yawlero B cebs BCe 3afaHHble BEBNETbI.

MpumeuyaHne — HekoTopble cUCTEMBI YNpaBneHUs npegycmarTpusatoT yABOEHWE BPEMEHHOIO OKHa U LLeHTpU-
poBaHMe CUMHTE3NPOBAHHOIO BPEMEHHOIo CurHasia OTHOCUTE/IbHO 3TOr0 OKHa.

3.28 BeiBneT (wavelet): BpeMeHHOW curHan Ha HEKOTOPOW YacToTe, NCNob3yeMsblii A1 hopmuposa-
HUSA cUrHana BO3GYXAEHNS NPY UCMbITAHUSAX C BOCNPOU3BEAEHMEM 3aaHHOMO YAAPHOIO CNeKTpa.

MpumevyaHne — TepMuH «BeBNET» B TOM CMbIC/e, Kak OH NPUMEHEH B HACTOsILLEM cTaHfapTe, He cneayeT
nyTaTb C aHaIOTMYHbIM TEPMUHOM, UCMONb3YEMbIM B TEOpPUW BeiBNETOB UW BeliBneT-aHanuse.

4 TpeboBaHUA K UCMNbITaTe/IbBHOMY 060pPYA0BaHUIO

YcTaHaBNvMBaeMble XapakTepUCTUKK UCNbITaTeIbHOTO 060pYA0BaHNS OTHOCSATCS KO BCEMY UCMbITATE/ b=
HOMY 060pYyJ0BaHuio B Le/IoM. B cnyyae BUGPALMOHHO YCTAaHOBKU 3/1EKTPOAMHAMUYECKOTO UKW rMapaBu-
Yeckoro Tuna 3To 06OpyAOBaHWEe BK/IOYAET B CE6S YCUIUTENb MOLLHOCTU, BUBPOCTEH C YCTPOWCTBOM
KpenneHus o6pasua v cMCTEMY ynpaB/ieHus.

6
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TpeboBaHus, ycTaHOBMEHHbIE B 4.1 — 4.3. NpoBEPSOT NpU BO36YXAEHUN rapMOHUYECKUMMN Koneba-
HUSAMU.

4.1 Bocnpou3BoAuMMOe ABUXeEHUE

Mpy noBepke nUcnbiTaTeNbHOrO 060pPYyA0BaHNS BOCMPOU3BOAMMOE ABWKEHME NpeacTaBnseT coboii rap-
MOHMYeckne koniebaHus, KoTopble BO BCEX TOUKax KpensaeHns obpasua foMKHbl 6bITb NPUGAN3NTENBHO 0AN-
HaKOBbIMW W MOCTyNaTesibHbIMY B Npefenax orpaHNYeHunii, yCTaHOBEHHbIX B 4.2 1 4.3.

4.2 TonepeuyHble KosebaHuA

B gnana3oHe yacTtoT A0 1000 'y, NMKoBOe 3HayYeHne yCKOPEHNA Nnun nepemMeLleHuns B NPoBEPOYHbIX TOY-
Kax B N060M Hanpas/ieHny, NepneHANKYIIPHOM K HarnpaBs/ieHNo BO36YXAEHWS, He A0/MKHO npeBbiwaTh 50 %
NMKOBOTO 3HAYEeHWUs YCKOPEHWUs Wau nepeMelleHnss B OCHOBHOM HanpasfeHun BO306yxAeHus. Ha yactoTax
cBbilwe 1000 My gonyckaeTtcs, YTo6bl 3TO OTHOWEHKE fgocTurano 100%. 31o TpeboBaHne KOHTPONUPYIOT TOJIb-
KO B 33[jaHHOM Aunana3oHe 4acToT UcnbiTaHuii. B page cnyyaes, Hanpumep ANsA 06pasyoB MasbiX pa3mMepos,
JonyckaeTcs ycTaHaBnuBaTb 60/1ee XecTkMe orpaHuyeHns Ha nonepeyHsie Konebanusa (Hanpumep, go 25 %),
ec/n 3To NpeAyCcMOTPEHO COOTBETCTBYHOLUM HOPMATUBHBLIM AOKYMEHTOM.

Ecnu Ha pe3ynbTaTthl UCNbiTaHWii 60/1bLLOE BVMSHME OKa3blBAKT NapasnTHble YrioBble KonebaHns BU6-
pocTona. AoNyCTUMbIA YPOBEHb 3TWUX KONebaHWil OMKEH OblTb YCTAHOBEH B HOPMATUBHOM AOKYMEHTE U OT-
paxeH B MPOTOKO/IEe UCMbITAHWIA.

WHorga, Hanpumep An1a 06pasLoB 60/1bLLMX pa3MepoB Uiy 60MbLIOIK Macchl, He yaaeTcs co6/0CTy Bbl-
LeyKasaHHble OrpaHUYeHns Ha nonepeyHble konebaHnsa Ha oTAesbHbIX YacToTax uau BO BCEM Auanas3oHe
4acToT UcMbITaHWii. B 3TOM cnyyae B HOpMaTVBHOM OKYMEHTE A0/DKHA ObITb NCMONb30BaHa 04Ha U3 creanyto-
LWMX hOPMYIMPOBOK:

- nonepeyHble KonebaHus, NpeBbiLaLLMe 3afaHHbIA YPOBEHb, A0/KHbI ObITb 3ahMKCUpPOBaHbI U yKa3a-
Hbl B MPOTOKOJ1E UCNbITAHWIA;

- nonepeyHble konebaHys He NpeacTaBASAT ONAacHOCTM A1 06paslia 1 KOHTPOJIIO He noAsexar.

4.3 3mepuTenbHaa cuctema

XapakTepucTuku n3mepuTenbHO CUCTEMbI AO/KHbI MpeaycMaTpuBaTe BO3MOXHOCTb NPOBEPKN BbIMOS-
HeHWs1 YCNOBUSA, YTO UCTUHHOE 3HaYeHNe napameTpa BUGpaLum B KOHTPONBLHOM TOUYKe B 33JaHHOM Hanpas/e-
HUW OBVXEHUS He BbIXOAUT 3a npefesibl yCTaHOBIEHHOrO A0NycKa.

Ha TouHOCTb M3MepeHnii okasbiBaeT CyLLEeCTBEHHOE B/IMSHUE YAaCTOTHAs XapakTepucTuka usmepuTesnb-
HOW Lenu, BKOYaloLen B cebs fatumk Bubpaumm, cornacytouiee yCTpoicTBO M ycTpoiicTBa cbopa n 06paboT-
KV [laHHbIX.

HWwXHSA rpaHyua AuanasoHa 4acToT M3MepuTesIbHOM CUCTEMbI He Ao/MkHa npeBbiwaTtk 0.67/, (/, — vyacToTa
CaMOoro H/M3KO4YaCTOTHOTO BeWBETA), a BEPXHAS rpaHnLa He Jo/MkHa 6biTb MeHee 1.5f2 (f2— yacToTa camoro BblI-
COKOYaCcTOTHOrO BeiiBfeTa). B ykazaHHOM AvanasoHe 4acToT aMnUTyAHO-4acTOTHasi XapakTepucTrka u3aMepu-
TeNbHON uenu fo/mkHa 6bITb MOCTOSHHON B npegenax + 5 %.

5 TpeboBaHMUs K pexxumMam UCMbITaHW

5.1 YnpaBneHue ucnblTaHNAMMN

BpeMeHHOI curHan Bo3byxaeHns fo/MKeH NpescTaBnsiTb cO60i COBOKYNHOCTL BEMBNETOB B npefenax
3alaHHOr0 BPEMEHHOIO OKHa. DTOT CUTHaN A0/HKeH 6bITb onpeAenieH COOTBETCTBYOLMM HOPMATUBHBIM [OKY-
MEHTOM A5 3aJaHHOr0 yapHOro CnekTpa, kak nokasaHo B 9.3.

Ecnn HopmaTVBHbIM JOKYMEHTOM He YCTaHOB/IEHO MHOE, 3HauvyeHne koadduumneHTa gemndrpoBaHns
NPUHUMAIOT paBHbIM 5 % (4TO COOTBETCTBYET 3HaYeHu0 f06poTHOCTU O. paBHoMy 10). 3HayeHusa KoapduLm-
eHTa geMndupoBaHuns (4O6GPOTHOCTM) MOTYT ObITh YTOUHEHbI NO pe3ysibTaTaMm Uccief0BaHNii YHacTOTHOW xa-
pakTepucTukn obpasua (cMm. 9.2). PesynbTaTbl Takux WCCNefOBaHWn MOMOralT Takke onpefenuTb, Kakoe
3HayeHne O Heo6Xo4MMO MCNOMb30BaTb, €CY B HOPMATUBHOM [LOKYMEHTe MpuBELEeHO HEeCKONbKO YAapHbIX
CNEeKTPOB AN pa3HbIX 3HAYeHWli JOOPOTHOCTU.

PaccTosHne mMexay cocefHNMM YacToTamy BeliB/1IeTOB BbIOMPAKOT B 3aBUCMMOCTU OT 3a4aHHON f06pOoT-
HOCTW paBHbIM:

-1/3 okTaBHOW monockl Anaa 4o6poTHOCTM Q He 6onee 5:

-1/6 okTaBHOW nonocbl Anas [o6poTHOCTU Q B MHTepBasie oT 50 25;

-1/12 okTaBHoOW nonockl Ana ob6poTHocTn O He MeHee 25.

MpumMmeuyaHune — PagcpegHereomeTpmyecknx YacToT OKTaBHbIX Nosioc yctaHosneH TOCT 17168.
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5.2 [lonycku Ha yaapHbIil cnekTp

PeanbHblii yaapHbIii cnekTp, NoayyYeHHbI Mo N3MEePeHUsIM B KOHTPOJIbHOM TOUKe, HE JO/HKEH OTIMYaThb-
€A oT 3agaHHoro 6onee yem Ha 1,5 o6 (cm. pucyHok 3).

[onyckaeTcsl, UTo6bl B HEKOTOPOI 06/1aCTV UM 06/1acTSAX 4acToT (B cymMe He npeBbiwatowmx 20 % gna-
nasoHa 4yacToT UCNbITaHWiA) KpUBas yAapHOro CNeKTpa BbIXOAWa 3a NpeAesbl yKkasaHHOoro fonycka (He npeBbl-
Wwas npu 3TOM KpMBYIO 3a[aHHOro yAapHoro cnektpa 6onee yem Ha 3 AbB), ecnu TosbKo 3Ta 06n1acTb WM
0651acTy He BK/IHOYAIOT B ce6SA KpUTMUECKME YacToTbl o6pasua. OTKNOHeHVe OT 3a4aHHOro yAapHOro cnekTpa
[LO/DKHO 6bITh 3ahMKCUPOBAHO B NPOTOKO/E MUCMbITAHWIA.

OTK/IOHEHWSA peasibHOrO YAAPHOro cnekTpa OT 3a4aHHOro NPoBEePSI0T Ha YacToTax, PacCTOSHUA MexXay
KOTOPbIMM T€E Xe, 4YTO ycTaHoBMeHbl B 5.1 (B 3aBUCMMOCTU OT 3HAYEHUS JOOPOTHOCTH), NN MEHEE.

5.3 Tpeb6oBaHUA K BbIYMCAEHWIO peanbHOro ygapHoro cnekrpa

UTo6bl CBECTW K MUHUMYMY MOFPELIHOCTb OLEHKM PeasibHOro YAapHOro crekTpa, Heobxoaumo oco6oe
BHUMaHUe yeNuTb BbIGOpPKE 1 (OUNbTPALMK CUTHANA B KOHTPO/IbHOW TOUKE.

PekomeHayeTcs, 4To6bl YacToTa BbIGOPKY, N0 MeHblUel Mepe, B 10 pa3 npeBbiliana BEPXHIOW rpaHuLy
f-, €C/IM TO/IbKO NpY pacuyeTe yAapHOro CNekTpa He NPUMEHSIIOT NpoLeAypy UHTEPNOALMM BPEMEHHOTO CUTHa-
na.

MpumeyvyaHne 1— lNpy BbINO/IHEHUN BbILLEYKa3aHHOTO YC/I0BMSA NOTPELLIHOCTb OLEeHKN OTKNKa OCLUAIaTopa
C MakcumasnbHol co6CTBEHHO YacToToii f2 He ByfeT npesbiwaTh 5 %. Ecnun xe yactoTta ablbopku 6yaeT Bcero B 2.56 pasa
npesbiWaTh /2 (4To fABNSETCA 06bIYHbIM TpeboBaHMEM [/1 YACTOTHOIO aHann3a CUrHasoB), aTa NOrPeLLIHOCTb MOXeT npe-
BbllaTh 60 %.

Ecnu nepepf pacyeToM yAapHOro cnekTpa Ucnosb3yloT npoleaypy MHTepnoasaumumM BpeMEHHOro curHana,
TO A0CTaTOYHO, YTOObI YacTOTa BbIGOPKM B YeTbIpe pasa npesbilana BepxHIo rpaHuuy f2.

[ns npepoTtBpalleHns apdekTa HaNoXeHNs CNEKTPOB Nepes ountpPOBKO aHaNoroBoro curHana Heo6-
XOAUMO NPUMEHSATL HU3KOYACTOTHYH hunbTpaumio. PekomeHayeTcs, 4To6bl B TOUKE cnafa YacTOTHOW Xxapak-
TEPUCTUKMN OMUNbTPa HUXKHUX Y4acToT, rAe ee ypoBeHb NOHWXaeTcA B fBa pasa, YactoTa 6Obina pasHa 1.5/2.
KpyTnsHa cnaga gosmkHa 6biTb, N0 KpaiHein mepe, MuHyc 60 ab/okTaBa. BbinonHeHne aTnx TpeboBaHuii o6ec-
neumBaeT perncTpaumio HeMCKaXeHHOro OTK/IMKa OCLMANATopa ¢ COGCTBEHHON YacToTol f2. Mpu atom 6yayT
nofAas/fieHbl Takke ha3oBble MNOrPeLHOCT, CBA3aHHbIE C MPUMEHeHneM hunbTpa HWXKHUX YacToT. Pasoyac-
TOTHas xapaktepuctrka uabTpa 40/HKHA ObITh IMHENHON.

Ecnun Ha pe3ynbTaTbl UCMbITAHWA MOTYT 0Ka3blBaTb BANAHWE HU3KOYACTOTHbIE MOMEXMW UM NOCTOSHHOE
CMeLleHne curHana, Heobxo4MMo NPUMEHATbL PUIbLTP BEPXHUX YACTOT. PekoMeHayeTcs, 4Tobbl B TOUKe cnaja
YacTOTHOI XapakTepucTukn hunbTpa HWKHWX YacToT, TAe ee YPOBEeHb MNOHWXAeTCA B ABa pasa, YyactoTa He
npeBblllana MakcUManbHOro 13 AByX CneayoLmx 3HadeHnii: 2 'y, uav ogHa [ecsaTas HUKHeR rpaHuubl/,.

JononHutenbHasa NOrpewwHoCcTb BO3MOXHA B TOM C/lyyae, eCny CUrHasibl BO30YXAEHUA Un CUrHanbl OT-
KMKa OCLMNNSATOPOB He YCNeT NOIHOCTBIO 3aTyXHYTb B nNpefenax 3afaHHoro BpeMeHHOro okHa. Ocob6eHHOo
BaXXHO YUMTbIBaTb 3TO [/15 OCLUNMIATOPOB C HU3KUM 3HaYeHneM koadurumnerTta gemnduposanus. nsa Uckito-
YeHVS NoABMNEHUS NOTPELUHOCTN AaHHOT0 BuAa He06XoAMMO, YTO6bI ANNTENBHOCTbL BEIGOPKN Oblna fOoCTaTou-
HO 60/1bLUON.

MpumeyaHne 2—Tpu aHanu3e BANAHUSA BPEMEHHOrO OKHA Ha MOrPelHOCTb BOCMPOM3BEAEeHNS yaapHOro
CneKTpa 4acTo BBOAAT AOMNO/IHUTE IbHbIE TEPMUHbI, «MOJHbIA YAAPHbI CNEKTP», «HaYa bHbI/ YAApHbIA CNEKTP» U «OocTa-
TOYHbIA yAapHbIl cnekTp». TepMUH ««MOMHbIA yAapHbIA CNekTp» (MHOr4a ero Takxe Ha3blBaldT MAKCMMAaKCHbIM yAapHbIM
CneKTpoM) cooTBeTCTBYeT onpeaenexuto 3.19. Mpu onpegeneHun HavyanbHOroO yAapHOro CnekTpa yuynmTbiBalT MakcMMarb-
Hble OTK/IMKU OCLUINATOPOB TO/bKO HA WHTEpBasie BXOLHOrO BO3AelCTBUS (BPEMEHHOrO curHana Bo3byxaeHus), a npu
onpefenieHnn oCTaTouyHOro yapHoro cnekTpa — Ha BCEM WHTepBasie BPeMEHHOIo OKHa, 3a UCK/TIOYEHUEeM y4yacTka BXOf-
HOro BO34eicTBUsA. [1Na OueHKN peasibHOro yaapHOoro cnekTpa cinegyeT paccunTbiBaTb NOMHbIVA YAAPHbIA CNEKTP.

5.4 ANropuTm pacyeTta ygapHoOro crnekrpa

CyLecTByeT MHOro CnocoboB pacuyeTa yfapHoOro crnekrpa, npuyemM nprvMeHsieMble anropuTmbel Cnoco6-
Hbl laBaTh pasHble pe3y/ibTaTbl, 0COB6EHHO B 061aCTAX HU3KMX W BbICOKMX YACTOT. [103TOMY BaXHO UCMO/b30-
BaTb Takme anroputMbl, 47151 KOTOPbLIX NOAYYEHO NOATBEPXKAEHME MPaBUILHOCTM MPOBOAUMbIX C UX NOMOLLLIO
pacyeToB, N0 kpaiiHell Mepe, B AnanasoHe 4acToT WUCMbITaHWUIA.

5.5 [lnanasoH 4acToT UcnbITaHW

Bbi6op Anana3oHa 4acToT UCNbITaHWi 3aBUCUT OT TOTO, Kakoe yaapHoe BO30OyxAeHne npegnonaraercs
BOCMPOW3BECTN BO BPEMS WCMbITAHWIA, N OT BO3MOXHOCTW UCMbITATE/IbHOW YCTAHOBKM C YCTAHOB/IEHHbIM Ha
Heli 06pas3LoM BOCNPOMN3BECTH 3TO BO3GYXAEHMe.

8
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5.6 YcTaHoBKa o6pasua

O6pasel, fo/MKEH ObITb 3aKkpenaeH Ha BUGpocTose B COOTBETCTBUY € TpeboBaHusamm FTOCT 30630.0.0.

MonoxeHne obpasua Ha BUOPOCTO/IE BO BPEMS UCMLITAHMIA 1 CNOCOG6 €ro KpenaeHus AoHKHbI ObITh yKa-
3aHbl B COOTBETCTBYHOLLEM HOPMATUBHOM A0KyMeHTe. [py 3TOM pe3ynbTaTbl UCTbITaHuii cnegyeT paccMmartpu-
BaTb KaKk NpUMEHUMblE TOJIbKO K KOHKPETHOMY MOI0XEHNI0 06pasLia 1 KOHKPETHOMY CNOCOBY KpenseHus, ecnu
TO/IbKO He NpeAcTaB/ieHbl apryMeHTbl B N0/b3y TOr0, YTO pe3ynbTaTbl MOryT 6bITb pACNPOCTPAHEHbI U Ha ApY-
rMe nosoxeHus obpasua n cnocobbl KpenaeHns (HanpymMep, nokasaHo, YTO Cuia TSXKECTU He OkasblBaeT Cy-
LLLeCTBEHHOIO B/ISIHUA Ha pe3y/ibTaTbl UCMbITAHWUIA).

Ecnu usgenve B 06bIYHbIX YCNOBMAX 3KCNyaTauun ycTaHaBAMBaloT Ha M30/IATOPbI, @ UCMbITaHUS [,0/1-
XHbl GbITb NPOBEAEHbI 6€3 N30/STOPOB, TO YPOBEHb BO3OYXAEHUSI [O/MKEH OblTb CKOPPEKTUPOBAH C YY4ETOM
nepefaToyHOW hyHKLMN U30NATOPOB.

Mpwv ycTaHOBKe 06pasLa cnefyeT NPUHMMATL BO BHUMaHUE ero CoeuHeHs1, kabenn, Tpy6onposoas! v T.1.

6 CTeneHb XeCTKOCTM YCMOBUIA UCTIbITaHWUIA

CTeneHb XeCcTKOCTM YC/0BUIA UCMIbITAHUI ONpefenseTcs codeTaHneM cneayrLmx napameTpos:

a) obsasarenbHble napameTpsbl:

- 3a/laHHbIli yAapHbIli CNEKTP U NPUHATOE 3HavyeHve JO6POTHOCTY.

- HanpaBs/fieHVsa BO30YXeHus.

- ANNTeNbHOCTb BOCNPOMU3BOAMMOIo BpeMeHHOro curHana.

- YXCN0 NOBTOPEHNI yaapHbIX BO3BYXAEHUIA,

- AvianasoH 4YacToT UCMbITaHWIA;

b) AONOMIHWTENbHbIE NapameTpbl:

- BbICOKOYACTOTHAst acMMNTOTa 3a4aHHOro yapHOro cnekTpa.

- AINTENBbHOCTb 3HAYVMMOW YaCcTU CUHTE3UPOBAHHOTO BPEMEHHOIO CuUrHana.

- 4nCN0 6OMbLINX NMUKOB OTKNKA,

- ®ypbe-CreKTp curHana Bo3byxaeHus.

- cnekTpasibHas NA0THOCTb 3HEPIMM CUrHaNa BO30YXaeHUs.

- cpefiHeKBafpaTuYyHoe 3HavyeHue curHana BO30OYX[eHWs, paccuMTaHHOe BO BPEMEHHOW obnactu
(cm. pasgen B.2 (npunoxeHune B)].

- cpefiHeKkBafpaTMyHoe 3HauyeHne curHana Bo3oyxaeHns, paccCinTaHHoe B YacTOTHOM o6nacTu [cM. pas-
aen B.4 (npunoxeHwve B)].

NMpumeyvyaHue — MNpuBeaeHHbIli NepeyeHb AONOMHUTENBHLIX NAapaMeTPoOB He creayeT cunTaTb UcUepnbiBao-
wmm (CMm. npunoxexue B).

Yka3aHHble napamMeTpbl J0/DKHbI ObITb ONpeAeseHbl COOTBETCTBYIOLMM HOPMATUBHbIM AOKYMEHTOM Ha
OCHOBe pekomMeHpgaumii 6.1 — 6.5.

JononHuTenbHble NapaMeTpbl MOTYT BbITb HEOBXOAMMbI, eCiM 06pa3eL, NojBepratT NOBTOPSAOLLMMCSA
yAapHbIM BO3[,eACTBUAM C Liefbi0 OLEeHWUTb NOCNeACTBUA MasIOLMKIOBON YCTanocTu.

6.1 3afaHHbIlil yaapHbIii CNEKTp

B HOpMaTVBHOM [OKyMeHTe O/IXHbI 6bITh YKa3aHbl yAapHble cnekTpbl ((DOpMbl, YPOBHU, BbICOKOYACTOT-
Hbl€ aCUMMTOTbI) A1 BCEX YC/IOBUIA MCMbITAHWIA, BK/TKOUAsi 3HAYEHUSA JOBPOTHOCTU U JOMYCKW. Y AapHbIii CNEKTp
[0/IKeH GbiTb onpeenieH Kak MnosiHbli CnekTp. B HOpMaTWBHOM JOKYMEHTe MOTyT GbiTh TAKKE YCTAHOB/IEHbI
ocn o6pasua, HanpaBneHus BO3BYXAEHWUS U yAapHble CNEeKTPbl ANA KaXA0ro HanpasfeHUs BO36YXAeHWs,
€CJI1 OHU ANA PasHbIX HAaNpaBEHW pasfnyHbI.

NMpumeuyaHue— BHOPMATVBHOM JOKYMEHTE MOTYT 6biTb YCTAHOB/IEHbI Pa3Hble YAapHbIe CNEKTPbl C PasHbIMK
3HAYEHUAMMN JO6POTHOCTY /151 KOHKPETHBIX YC/IOBUIA UCTILITAHNIA.

6.2 AnnTenbHOCTb BPpEMEHHOro curHana B036y)Kp,eHVIF|

B cooTBeTCTByHOLIEM HOPMaTUBHOM [OKYMEHTE AOJ/HKHA ObiTb YCTaHOB/IEHA A/IMTE/IbHOCTb Kaxaoro
BPEMEHHOI0 CUrHana Bo3byxaeHusa (B CekyHAax), KOTOPYH pekomeHayeTcsi Bblbupatb U3 paga:... 1; 2; 3; 5;
10....

n punmedyaHne — ,U,I'IVITeI'IbHOCTb BOBﬁy)K,quI/IFI 3aBUCUT OT UCNONIb3YyEMbIX 3HA4YeHuli YacToTbl BbIGOpKI/I nBpe-

MEHHbIX OKOH, MO3TOMY He BCErAa BO3MOXHO NOMYYUTb 3HAUEHUS ANUTENBHOCTY, 6/IU3KME K 3HAUYEHUSIM BblLIENpUBELEH-
HOro psaga.
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MHorpa B COOTBETCTBYHOLEM HOPMATUBHOM AOKYMEHTE MOXEeT ObITb ykaszaHa A/IMTEeNbHOCTb 3HAYMMOM
4acTy BpEMEHHOro CurHana B Bue fonu (B npoueHTax) obLeli AMTeNbHOCT. B 0TCyTCTBUE TaknX yKkasaHuid,
a Takke ecnu 3To He onpefenseTca HenocpeAcTBEHHO Tpeb6oBaHUAMM 6.5. 3HaUeHWe JOoMN 3HAUMMO YacTu
cnekTpa cnepgyet BbloupaTb U3 paga: 25 %, 50 %. 75 %.

BbibpaHHOE 3HaYeHne AO0MKHO GbITb OTPAXEHO B NPOTOKO/IE UCNbITAHUNA.

6.3 Yucno noBTopeHui

B cooTBeTCTBYIOLWEM HOPMATVBHOM JOKYMEHTE AO/MKHO ObiTb YCTAHOB/IEHO YMC/I0 NOBTOPHbLIX BO30YX-
AeHnii o6pasua 3a4aHHbIM BPEMEHHBIM CUTHAUIOM, NpuiaraeMbiM B 3aaHHOM HanpaB/ieHnW No 3a4aHHOo ocu
obpasua.

Ecnu HopMaTUBHLIM LOKYMEHTOM HE YCTaHOB/IEHO MHOE, TO YC/I0 MOBTOPHbIX BO30YXAEHWIA B KXA0M
Hanpas/fieHuun cnegyeT BblbupaTth U3 psaga: 1; 2: 5; 10; 20; 50...

Ecnun uncno noBTOpHbIX BO36YXAeHWI 6onee 0gHOro, NCMbITaHWA BCerja HaunHatoT ¢ BO3OYXAeHNs Mu-
HVMasIbHOro YPOBHS, NOC/e Yero nepexodsaT Kk 60see BbICOKUM YPOBHAM. [MOBTOPHbIE BO3OYXAEHUS [0/MKHbI
6bITb pasfenieHbl naysoi.

6.4 [lnanas3oH 4yacToT UCMbITaAHWU

[nanasoH 4acToT UCMbITaHWIA [0KEH ObiTb YCTAHOBMEH COOTBETCTBYHOLMM HOPMATUBHBIM AOKYMEHTOM
B BUAE HWXHEW 1 BEPXHEN rpanuy, (B repuax), 3HaueHns KOTopbIX BbIOMPAKOT, MO BO3MOXHOCTU, 6M3KMMM K 3HA-
yeHusim psaga:... 1;2; 5; 10; 20; 50.... 3HaUeHNe HWXHEW rpaHnLbl 7, He AO/MKHO 6bITh MeHee 0.1 . a 3Haue-
Hne BepxHeli rpaHmybl f2He fomkHo npesbiwaTs 5000 Mu.

MpumeyaHue — [lnanasoH 4acToT UCMbITAHUIA 3ABUCUT OT UCMO/Ib3yeMbIX 3HAYEHUIT YaCTOTbl BbIGOPKM W Bpe-
MEHHbIX OKOH, MO3TOMY He BCErfa BO3MOXHO MOMy4YNTb 3HAYEHUS TPaHNL AnanasoHa YyacToT UCTbITaHUi, 6/1M3K1e K 3Have-
HUAM BblLLENPUBELEHHOTO psija.

6.5 Yncno 601bWINX NUKOB OTKAMKA

CoOTBETCTBYIOLLVM HOPMATUBHbLIM OKYMEHTOM MOXET 6bITb YCTAHOB/IEHO YMC/I0 MUKOB pacyeTHOro oT-
K/IMKa CUCTeMbl C OfHOI CTeneHblo CBO60AbI, NPEeBbIALWLMX HEKOTOPOE NOPOroBOe 3HaYEHNE.

Yuncno 60nbLLNX NMKOB OTK/IMKA ABMSETCHA AOMOHUTENbHON XapakTepUCTUKOV CTENEHN XXECTKOCTU UCTbI-
TaHWiA. NPUMEHAEMON, NPeNMYLLLECTBEHHO, B C/Ty4asx, Korga TpebyeTcs NpoBeCcTn NCCef0BaHNsA Ha MaoLuK-
NIOBYI0 YCTasI0CTb.

PacueT yncna 60nbWNX NUKOB AO/MKEH OblTh BbIMOSHEH A1 MOMHOTO OTK/IMKA HEKOTOPOW BblOpaHHOWA
CUCTeMbl C OAHOW cTeneHblo cBO6OAbI, BO30YXAaeMoi 3afaHHbIM BpeMeHHbIM curHanoM. CobcTBeHHan vac-
ToTa cucTembl 6e3 yyeta gemMndmpoBaHus 1 ee O6POTHOCTb AO/MKHbI ObITb ONpegeneHbl No pesybTartaMm uc-
CNnefoBaHNA YacTOTHOM XxapakTepucTrkyi obpasLa uim B Xo4e HenocpesCcTBEHHON OLEHKU 3TUX NapamMeTposB.

[Moporosble 3HaYeHUs, C KOTOPbIMU CPABHUBAIOT NUKN OTKINKA, AO/KHBI ObITh ONpefeneHsl Kak fonsa (8
npoueHTax) 3aaHHOro yjapHoro crnekTpa Ha CO6CTBEHHbIX YacToTax MCMbITyemMmoro obpasua.

Ecnn cooTBeTCTBYIOWMUM HOPMaTUBHbIM AOKYMEHTOM He MpeAnnMcaHo NHoe, To Npu koadduuneHTe gem-
ncpmposaHusa ot 2 % 10 10 % (3Ha4YeHUn 4O6POTHOCTM OT 5 0 25) 1 NOporoBom 3HadeHumn 70 % 4ymncno 60/bLLMX
MVKOB OTK/MKA JO/MKHO 6bITh OT 3 A0 20. YepeaytoLwmecs NoA0XUTENbHbIE U OTpULUATE NbHbIE MUKW AO/MKHbI
6bITb PacnonNoXeHbl NPUGAN3NTENILHO PaBHOMEPHO.

7 HavanbHasa cTabunmnsaums
Heobxo4MMoCTb HavyaibHO cTabunmnsayumn obpasia B yC/I0BUSIX BO3OYXAEHUS U YC/IOBUSA 3TOMO BO36YX-
AEeHNA O0/KHbI ObITb onpeaeneHbl COoOTBETCTBYHLWMM HOPMATUBHBIM LOKYMEHTOM.

8 HauvasibHble n3mepeHus

Ecnv HOpMaTVBHBLIM JOKYMEHTOM He onpegeneHo nHoe (cM. 9.2). To o6pasel, AoKEH 6biTb NOABEPTHYT
BU3yaslbHOMY OCMOTPY, KOHTPO/1I0 Ppa3MepoB 1 NPOBepKe IKCMN/yaTalnoHHbIX CBOWCTB, Kak npeAnnMcaHo cooT-
BETCTBYIOLLMM HOPMATUBHbLIM JOKYMEHTOM.

9 lMpoBeaeHne UCTIbITaHWA

9.1 O6wme nonoxeHUs

ECnn HOpMaTMBHbIM JOKYMEHTOM He YCTaHOB/IEHO MHOE, TO 06pa3eL, BO36YXAAl0T N0 0Yepean B KaXI0M
13 NPeAnoYuTUTENbHBIX HANPABNEHNH BO3AeiicTBUS BUOGpaLum. MopsagoK BbiGopa HanpasieHusi BO3GYXAeHUs,
€C/IM TOJILKO 3TO He 06YC/I0BNEHO CMeLuanbHO HOPMATUBHBIM AOKYMEHTOM, 3HaYeHUs He UMeeT.
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Bo36yx/eHne A0/MKHO 6biTb MPUIOXKEHO TakuM 06pa3oM, YTOGbl BOCMPOM3BOAUTL 3aflaHHbli yaapHbIii
crnekTp. O6bIYHO NOCTABLLMKY CUCTEM YNPABEHNSI BUGPALMOHHBIMU UCMbITAHUSIMU BKTIOYAKOT B UX COCTaB He-
o6xoanMoe nporpaMmHoe o6ecneueHvie A1 (QOPMUPOBaHUS TpEGYEeMOoro 3aAaloLLero curHana.

9.2 WccnepoBaHue YacTOTHOW xapakTepucTuku o6pasua

Ecnn HOpMaTMBHLIM AOKYMEHTOM HE YCTaHOB/IEHO MHOE, NPOBOAAT UCCNef0BaHNe YacTOTHON xapakTe-
puCTUKN obpasua. Yncio Touek U3MepeHns oTKMKa AO/IKHO 6bITb YKa3aHO B HOPMAaTUBHOM AOKYMEHTE.

WccnepoBaHne Y4acTOTHON XapakTepuCTUKN MOXET OblTb BbINMO/IHEHO BO36YXAEHUEM FapMOHUYECKOi
UNu cnyyaiiHoi Bubpauum B AnanasoHe [0 YBe/IMYEHHOW B NSATb pa3 COGCTBEHHOI YacToThl KoiebaHuii 06pas-
La (6e3 yyeTta feMncnpoBaHmnsa) UAN. C/IM 3TO 3HaUYEHNE BbIXOAUT 3a Npeaesibl guana3oHa 4acToT UCMbITaHuiA,
BO BCEM AmMana3oHe 4acToT UCMbITaHWi. YPoBeHb BO36YXAEHNSA [0/MKEH ObiTb OnNpesenieH HOPMAaTUBHbLIM JOKY-
MEHTOM.

WccnepoBaHne npoBoasaT no MOCT 30630.1.2 npu BO3GYXAEHWU FapMOHWYECKOW BuGpauuein u no
FOCT 30630.1.9 npu BO3GYXAEHWUN C/TyHaiiHOWN Bnbpaymei.

YpoBeHb BMGpauumn npu uccrie4oBaHNM YaCTOTHON XapakTepPUCTUKM OO/MKEH ObiTb BbIGpaH Taknm, 4Tobbl
OTKNUK 06pasua 6bin 6onee cnabbiM, Yem NpU BO3LENCTBUN BO3GYXAEHNSA B OCHOBHOM PeXMME WUCMbITaHWiA, HO
[OCTaTOUHbIM A1 06HAPYXEHNA KPUTUYECKMX YacToT.

Ecnu nccnepoBaHna NpoBoAAT, BO30YxAas rapMOHUYeckyto BUGpaLmio, TO CKOPOCTb U3MEHEHUS YacTo-
Tbl HE [JO/KHA NpeBbIWaTh O4HON OKTaBbl B MUHYTY. [1n51 6051ee To4HOro onpegeneHns oopMbl YaCcTOTHOW xa-
PaKTepUCTUKN CKOPOCTb KayaHusi MOXeT OblTb yMeHblueHa. CnefyeT m3beratb HeOGOCHOBAHHO [A0/TOr0
BO30YXaeHus Bubpauuein Ha ogHol yacToTe.

Mpu nccnefosaHumn ¢ BO3GYXeHNeM cyvainHoi Bubpaumy cnegyeT uMeTb B BUZY, 4TO BpeMs BO36Yxe-
HWS AO/MKHO GbITb AOCTATOYHLIM 418 MUHUMU3ALMU CyYaliHbIX Bapuauuii oTknvka. Pa3pelueHne no yactorte
[O/MKHO BbITb OCTATOUHBIM A5 YA0BNETBOPUTE/IbHOTO ONvcaHns thopMbl PE30HaHCHOTo nNuka. PekomeHayeTcs,
4TOGbI Ha LUMPUHY NKKa Ha YpoBHEe MUHYC 3 4B NpMX0AUIoCh HE MeHee NSATW CNeKTPasibHbIX IMHUIA.

HopmMaTuBHbLIM AOKYMEHTOM MOXET OblTb YCTaHOB/MIEHO TpeboBaHue, YT06bl BO BPEMS MCCef0BaHusA
YacTOTHON XapakTepucTukn obpasew, PyHKLMOHMPOBaN B 3aA4aHHOM pexvmMe. Ecnun dyHKLMoHnpoBaHme 06-
pasua npenaTcTByeT onpeAesieHnio ero YacToTHOWM XxapakTepuCcTUKK, TO MPOBOAAT JOMOIHUTE NbHbIE UCCeno-
BaHWA npu HepaboTatolem obpasue. B pesynbtaTe nccnefoBaHnii JOMKHbI ObITb ONpefeneHbl Y OTPaXeHb! B
NPOTOKOJIe MUCMbITaHUIA BCe KPUTUYECKME YacTOThbl JaHHOro obpasLa.

Ecnn HOpMaTMBHBLIM JOKYMEHTOM HE YCTAaHOB/IEHO VMHOE, UccnefoBaHne YaCTOTHOW XapakTepucTuku o6-
pasua NpoBOAAT Takxke nocsie 3aBepLUeHUs UCMbITaHUii C BOCNPOU3BEeAEeHEM 3aaHHOT0 yAapHOro cnekTpa ans
BbISIB/IEHNS BO3MOXHbIX U3MEHEHUI KPUTUYECKMX YACTOT. 3akK/ounTeNbHOE NCCNefoBaHNe YacTOTHON XxapakTe-
PVCTMKM NPOBOAAT TOYHO Tak Xe. B TEX e TOUKax 1 C TeMU Xe napameTpamn BO36YXAEHNSA, YTO U HaYaslbHOe.

KpuTnyeckne 4acToTbl, BbISIB/IEHHbIE B X0[€ UCC/eL0BaHWA 4,0 1 NOC/e NPOBEAEHNSA OCHOBHbIX UCMbITa-
HWiA. yKa3biBalOT B MPOTOKO/E UCMbITAHWA.

[JeicTeunsa, KoTopble He06X0AMMO NPeANPUHATL NPY BbISBNIEHNN PACXOXAEHUSA Pe3y/IbTaTOB Ha4yaslbHOro
1 3aK/T0YMTENBHOTO UCCef0BaHN YaCTOTHOW XapakTepucTuKK, AO0/MKHbI BbiTb OnpeaeneHbl COOTBETCTBYO-
MM HOPMaTVBHbIM AOKYMEHTOM.

9.3 CuHTE3 BPEMEHHOTO CUTHana Bo30yXaeHus

Hwxe npmBeAeHbl OCHOBHbIE 3Tarbl CUHTE3NPOBAHNA BPEMEHHOr0 curHana (CM. Takke npunoxexue C).

a) Bbi6op chopmbl BeliBNETOB

CylLecTByeT HECKOMIbKO TUMNOB BEWBMETOB, UCMO/b3yeMbIX AN POPMMPOBAHNS BPEMEHHOrO curHana.
Hanbonee 4acTo NpvMeHSIOT criefytoLme:

- 9KCMOHEHLMANbHO 3aTyXatoLLyo CUHyconay;

- OTPE30K CMHYCOUAABLHOIO CUrHana NoCTOAHHOW aMnAnTyAbl;

- HECKOJ/IbKO CUHYCOUAA/bHbIX UMMY/IbCOB, MOAY/IMPOBAHHbLIX OKHOM XaHHa.

b) Bbibop gnanasoHa 4acToT WUCMbITaHWIA

[manasoH 4acToT UCnbITaHWi BbIGUPAIOT C YH4ETOM BO3MOXHbIX 4acToT BbIGOpKM (M. 5.3. 5.5 1 6.4).

c) BblIGOp BPEMEHHOIO OKHa

[nnTenbHOCTb BPEeMEHHOTo OKHa BbIGUpaIoT C y4eTOM BblGPaHHOro Ha aTane b) Anana3oHa 4acTor.

d) Bbibop paspelueHuss BeliBNeTOB Mo YacToTe

PaccTosHue mMexay YactoTamu BeiiBneToB BbiGUpatoT ¢ yyetom 5.1.

e) Bbibop 3HauyeHnss [O6POTHOCTU

3HaueHve fo6poTHOCTM O BbIGMPAIOT HA OCHOBE YKa3aHWii COOTBETCTBYHOLLENO HOPMATUBHOIO AOKYMEH-
Ta UM no pesynbraram MccnefoBaHWin YacTOTHON xapakTepucTuku obpasua (cm. 5.1 1 9.2).

0 BbIGOp ANNTENBLHOCTY BEB/IETOB

OnnTenbHOCTbL BEMBNETOB BbIGUPAIOT B COOTBETCTBUM C 6.2.
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g) Bbi6op NMKOBbIX 3HAYEHWIT BeBNETOB

MnkoBble 3HaYeHVs BeBNETOB BblOMPAOT B COOTBETCTBMN C 3afaHHbIM CNEKTPOM ygapa.

h) Bbibop gpyrMx napameTpoB BEBNETOB:

- 3a/lepXKN (Ha4yanbHbIi MOMEHT BpEMeH BeliBneTa);

- MONSAPHOCTM (HanpaB/eHne U3MEHEHUS CUTHaNa B HaYasibHbli MOMEHT BPEMEHW);

- yucna nonynepuoaos (Ana BeliBNeToB 2-ro v 3-ro TUMOB).

i) CuHTe3 3afaloLero BpeMeHHOro CurHana cucTemoi ynpasneHus

dOopMUPYIOT UCXOAHBIN BPEMEHHOI curHan 6e3 Bo30yXaeHUs UM BUGpocTona.

j) CpaBHeHve yaapHbIX CNeKTpoB

CpaBHMBalOT yAapHbIil CNEKTP, NOMYYEHHbIN NO 3ajaloLieMy BpeEMEeHHOMY CUrHany, ¢ 3afaHHbIM yaap-
HbIM CMEKTPOM, NPUHMMAsn BO BHUMaHWE JOMYCKN U napameTpbl, YyCTaHOB/IEHHblE COOTBETCTBYIOLMM HOPMa-
TUBHbIM [JOKYMEHTOM (CM. 5.2 1 pa3gen 6).

k) KoppekTupoBka napameTpoB

Mpu Heo6X0AMMOCTU N3MEHSAIOT AIMTENBHOCTW BeliBneToB (3Tan f)], nocne yero KOppekTMpytoT (Nogro-
HSI0T) NapameTpbl 3TanoB 4) u h), obecneunsas cobnwgeHne 4ONYCKOB U NapaMeTPoB 3a4aHHOro yaapHoro
cnekTpa c y4eToM OrpaH1yYeHuniA NcnbiTaTe/IbHOW YCTAHOBKM Ha pa3BMBaeMyto Cuny, nepemMelleHme, CKopocTb
1 yckopeHue BubpocTona.

O 3anucb CUHTE3UPOBAHHOIO BPEMEHHOrO CUrHana

CoXpaHsAT CUHTE3NPOBaHHbIi BPEMEHHOI CUrHas, Noc/ie Yero HauyMHaKT WUCNbITAHUA cornacHo 9.4.
B npouecce vcnbiTaHnii KOPPEKTUPOBKA NapaMeTpoB BPEMEHHOTO CUrHana NpoAo/mKaeTcs.

T) Bo36yxAaeHvne no ApyrMM HanpasieHUsam

Ecnu ans venbiTaduidi no Apyrum HanpasneHusm Bo36YyXAeHUss ycTaHOBNEHbI Apyrne Tpeb6oBaHNs K xec-
TKOCTW YCNOBUWIA UCNbITAHUIA, TO A5 K&XKAOrO U3 3TUX HanpaB/ieHWii NOBTOPSIIOT BCE BbllLENepeyncIeHHble
aTanbl.

n punmedvyaHune — JTtan T) MOXET 6bITb Takxe nposefeH nocne nposefeHNsa OCHOBHbIX ucnbiTaHuii B OAHOM nN3
Hanpasnemwuii Bo3byxaeHus (cm. 9.4, atan e)].

9.4 VcnbiTaHWa ¢ BOCNPON3BEAEHNEM CUHTE3MPOBAHHOIO BPOMEHHOIO CUTHana

Hwxe npuBefEeHbl OCHOBHbIE 3Tarbl UCMbITAHWUI C BOCNPOU3BEAEHNEM CUHTE3MPOBAHHOIO BPEMEHHOTO
curHana (cMm. TaKke pucyHok 5 u npunoxenue C).

a) YcTaHoBKa MCMbITyeMoro o6pasua uim ero ummraropa

O6paseL, UIx €ro UMUTaTOP C aHaIOTMYHLIMY ANHAMUYECKMMMW CBOMCTBAMW yCTaHaBNMBAKOT Ha BUGPO-
CTON Takum 06pa3om, YTo6bl 06ecneunTs BO36yXAeHNe B 3ajaHHOM HanpaseHnn BAOb COOTBETCTBYIOLLEN
ocu obpasua (MmutaTopa).

b) BosgelicTBre Ha o6paseL, C NOHWKEHHbIM (MUHYC 18 AB) ypoBHEM BO36YyXaeHus

O6pa3sel, BO36YxaatoT C UCNO/b30BaHNEM CUHTE3NPOBAHHOrO N0 9.3, nepeyncneHne l) BpEMEHHOro cur-
Hana, ypoBeHb KOTOPOro MOHWKEH Ha 18 4B OTHOCMTENbHO 3aaHHOro. Bo3byxaeHne NOBTOPAT A0 LWECTH
pas, 4yTobbl MO3BOMINTL CUCTEME YNPaBMEHUS CKOPPEKTUPOBATb 3a4atoLnin cCurHan Ans OCTUXKEHUS COOTBET-
CTBYIOLMX (hOPMbI ¥ MapameTpoB 3aAaHHOTO yAapHOro CrekTpa C MOHWXKEHHbIM YPOBHEM BO30YXAEHWS.
3anucbiBaloT cthOPMUPOBAHHbIA 3a4al0LLMiA CUrHan.

MpumeuyaHne 1— BHeKOTOPbIX CAyYasx faHHbIl 3Tan Lenecoo6pasHo NponycTUTb U cpasy HavaTb C BbINO/-
HeHusa aTana c).

c) Bo3sgelicTBne Ha o6pasel, ¢ MOHWXKEHHbIM (MUHYC 12 AB) ypoBHEM BO36YXAEHMUSA

O6pasel, BO36YXAal0T Ha MOHMWKEHHOM (MUHYC 12 AB) ypoBHe C UCNO/Ib30BaHMEM 3a[aloLLero curHana,
COXpaHeHHOro nocsie BbIMOHEHUS Npoueayp a) 1 b). Bo3byxaeHne NOBTOPSAIOT 40 LWECTU pas. YToObl NO3BO-
NNTb CUCTEME YNpaB/IEHNS CKOPPEKTUPOBATbL 3ajatoLLnii CUrHan Ans 4OCTUXEHUS COOTBETCTBYHOLLMX hOPMbI
1 napamMeTpoB 3a4aHHOr0 yAapHOro cnekTpa. 3anvcbiBaloT chopMMpPOBaHHbI/ 3afaloLWwmnii curHan.

MpumevyaHne 2— Horga ucnbliTaHMA HaYMHAKT HENnocpeACcTBEHHO € 3TOro arana.

d) MoBblweHVe YpOBHA BO3OYXAeHUs

MoBbIWAalT ypoBeHb BO3OYXXAeHUS nocnefoBaTenibHO cHavana Ha 6 ab. a3atem ewe Ha 3 ab. Ana kax-
[0r0 YPOBHSA BO30YXAEHNA MOBTOPSOT HE MEHEE ABYX pa3 C 3anucbio 3a4atoLero curHana, npexae 4Yem ne-

peiiTn K BO3GYXAEeHMWI0 NOJTHOTO YPOBHSI. M0C/e KaXx4oro NoBTOPHOrO BO36YXAEHVSI MPOBEPSIOT, MO3BONSET /N
cucTema ynpasneHus chopmMmMpoBaTh BO3GYX/AeHUe B Npefenax Aonycka Ha 3afaHHblii yaapHbIid cnekTp.
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MpumeuyaHue 3— lNoBbiLEHNE OT YPOBHS MUHYC 3 45 A0 NOSIHOTO YPOBHS, NP HEOGXOAMMOCTMU, MOXHO OCY-
WeCTBAATL € Wwarom 1 a6. Ha KaxaoM A0NOHUTENBHOM Liare UCMosib3yloT He 60/1ee OfHOM0 BO36YXAeHUs.

B) McnblTaHusA ¢ NOMIHLIM YPOBHEM BO30YXAEHNS (BblAEPXKA)

Bo36yxAeHne NosIHOro YpOBHS NMOBTOPSIIOT CTOJIbKO pas3. CKOJIbKO MpeAnucaHo COOTBETCTBYHOLMUM HOp-
MaTUBHbIM JOKYMEHTOM A1 aHHOro HanpaseHus Bo3byxaeHus. Cuctema ynpaBneHns Ao/mxHa noaaepxu-
BaTb BOCMPOM3BeAeHNe 3a4aHHOr0 YAapHOro crnekTpa.

Mexay ABYMS BOCNPOU3BEAEHUAMY 3ajaHHOTO BPEMEHHOrO CUrHasa BO30YXAeHUst He06X04MMO Bbl-
AepxuBaTtb naysy, JOCTATOYHYIO 418 TOro, 4ToObl U36exaTb HanoXeHnii OTKNNKOB 0bpasLa.

f) Bo030yxaeHvwe BAONb APYTMX HaNpaBneHuiA

OTanbl a) — €) NOBTOPAT AN1S APYTUX HanpaB/eHWii BO3GYXAEHNST B COOTBETCTBMM C TpeboBaHUAMMU
HOPMaTMBHOIO AOKYMeHTa 1 yueTom 9.3, nepeyncnexme ).

MpumeyaHne 4 — HayaTb /IN UCNbITAHUA C BOBﬁy)K,quVIeM B HOBOM HanpaBJieHUN C 3Tana b) nnn C), ocTaB-
NAKT Ha YCMOTpeHne cneunanncta, nposogAawero ncnbiTaHuaA.

) LOKyMEHTMpOBaHWe pe3ynbTaToB UCMbITaHWI

CnepyeT 3athKCMpOBaTh YAapHbIi CNEKTP, BOCNPOM3BEEHHbI BO BPEMSI UCMbITAHWIA C NOMHLIM YPOB-
HEM BO3BYXAeHUs, a Takke Apyrve napameTpbl, XapakTepusytowe npoBeaeHHbIe UCTbITaHus. CoXpaHsaioT
3anunch Kaxaoro Bo36YXAEHNS, €C/IM UX YNC/IO He npeBbiwaeT 10, 1 3anncb KaXA0ro TPETLErO BO3GYXAEHMS,
ecnu ux unucno 6onee 10. [lononHWTENbHble TPeGOBaHWS MOTYT 6biTb YCTaHOBMEHbI COOTBETCTBYHOLLMM
HOPMAaTUBHbLIM JOKYMEHTOM.

10 MpoMmexyTOoUHble U3MepeHuns

Ecnun 370 NpeanucaHo HopMaTVUBHbLIM AOKYMEHTOM, o6pa3seL, 4o/mkeH yHKLMOHMPOBATL B NpoLecce nc-
MblTaHUii ¢ 0JHOBPEMEHHBbIM KOHTPOIEM ero paboumx XxapakTepucTyk.

11 KoHeyHas cTtabunusaumsi

HopMaTuBHbLIM JOKYMEHTOM MOXeT 6bITb YCTaHOB/IEHA HEO06X0ANMOCTb AaTh 06pasLly HEKOTopoe Bpe-
Ms Ha BOCCTaHOBMIEHWE €ro XapakTepucTUK (Hanpumep, TemnepaTypHbIX) Nocfe NpPoBefeHUsl UCTbITaHWi,
npexae Yem BbIMOJHATL 3aKM04UTEbHbIE N3MEPEHNS.

12 3akntouunTtenbHble N3MepeHus

Ecnu HOpMaTMBHbLIM JOKYMEHTOM He NpejycMOTPEHO MHOE, NMPOBOAAT 3aK/HUNTENIbHOE UCCNELOBaHNE
4YacTOTHOI XapakTepucTukm obpasua (cm. 9.2).

O6pasel, fJo/mKeH 6bITb MOABEPTHYT BU3yaslbHOMY OCMOTPY, KOHTPOJII0 pasmMepoB 1 NpoBepke 3Kcnaya-
TaLMWOHHbIX CBOICTB COrMacHO TpeGoBaHUsIM COOTBETCTBYHOLLENO HOPMATVBHOIO JOKYMEHTA.

TeM Xe AOKYMEHTOM A0/IKHbI ObITb YCTAHOBNEHbI KPUTEPUM NPUEMKU UM OTOPAKOBKM 06pasLia.

13 CBe,quMH, npunBogunMblie B COOTBETCTBYHOLWLEM HOPMatTnBHOM NOKYMEHTE

EC/IM COOTBETCTBYIOLMM HOPMATUBHBLIM JOKYMEHTOM YCTAHOB/IEH AAHHbI METOA UCTbITAHWIA, TO B HEM
NPMBOAAT, MO Mepe Heo6GX0AMMOCTH, Crieflyloline faHHble (0c060e BHUMaHWe cnedyeT yaenaTb NyHKTam, oT-
MeUeHHbIM 3BEe3[0UKOI. — AaHHble MO 3TUM MYHKTaM A0/DKHbI GbITb NMPUBEAEHbI 06513aTENBHO):

Pasgen wnu noa-
pasfen HacTosLero

cTaHjapTa
a) lNonepeyHble KonebaHus 4.2
b) Jonyck Ha curHan 4.3
c) [onyck Ha 3afaHHbIii yaapHbIi cnekTp* 5.2
d) [AnanasoH 4acToT UCNbITaHWIA* 55164
e) YcraHoBka obpasua* 5.6
f) 3agaHHbIA yaapHbIA cnekTp* 51un6.1
0) Ocum obpasuya 1 HanpasfieHus BO36YXaeHUs* 6.1 191
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h) OnutenbHocTb BO36YXAEHUSA B NPOLECCE UCMbITAHUIA* 6.2
i) ANvTenbHOCTb 3HAYMMOW YaCcTu BPEMEHHOTO CcUrHana 6.2
j) Ywncno noBTOpeHWiA 3aaHHOT0 BO36YXAEHNA* 6.3
k) Ymcno 60nbLIMX NMKOB OTKNKA 6.5
) MpepBapuTenbHas BblgepXKa 7

T) HavanbHble nsmepeHuns* 8

n) WccnepoBaHune 4acTOTHOW XxapakTepucTukm obpasua 9.2
0) lMpomexyTouHble N3MepeHus 10
p) BoccraHoBneHue 11
g) 3awiuuTesibHble U3MepeHus* 12

14 CsegeHusi, NpUBOAVIMbIE B MPOTOKOSE UCMbITaHWIA

B npoToKo/sie UCNbITaHUA JOMKHbI GbITb NPUBEAEHDI, KAK MUHUMYM, CrieayioLine cBeAeHns:

1) 3akasuuk (HanmeHOBaHWe opraHusauuun, agpec)

2) VcnbiTaTensHas nabopartopus

3) VaeHTudukaunoHHble AaHHble oTyeTa (maTa coctaBneHus, Homep)

4) Twvn ncnbiTaHnii (c 3afaHHbIM yaapHbIM CNEKTPOM, Ha BMOpaLmio)
5) Lenb ncnbitanuii (oBOAOYHBIE UCTILITAHUSA, MPUEMKA U TA,.)

6) CraHgapT Ha ucnbiTaHus (cooTBETCTBYIOLWMIA METOA UCMbITAHWIA)

7) Onucaxwue obpasua (mozenb, Homep, yepTex, hoTo, NapameTpbl U TA.)
8) YcTtaHoBKka obpasua (BUA, Kpennexus, yeptex, poto nT4.)

9) XapakTepucTuku BrOGpaLnoHHOW YCTaHOBKM (nonepeuHasn Bubpauus v gp.)

10) WVamepuTenbHas cuctema, pacrnosioxeHue

[aTynKoB (onucaHue, yepTtex, GoTO U TA.)

11) WHcTpymeHTasibHas NorpeLlHocTb (pesynbTaTbl NOBEPOK, AaTbl MOBEPOK)

12) HauvasibHble, NPOMEXYTOUHbIE, 3aKNoUNTEeNbHbIE

n3mepeHus

13) Tpebyemasi cTeneHb XeCTKOCTU YC/I0BUiA

ncnbiTaHui (no HopMaTUBHOMY [OKYMEHTY)

14) PeanbHas cTeneHb XeCTKOCTW YC/OBUIA UCMIbITaHUI  (M3MepuUTesbHbIe TOYKK, CNEeKTPbI)

15) HabntogeHns v geicTBmsa BO BpeMs UCMbITaHWUM

16) Pestome

17) Komy HanpaBnsioT pesynbTatbl UCMbITaHWiA (cnucok uu. nonyyaroLmx NPOTOKO UCNbITaHWIA)
MpumeuaHune — Ecnu pesynbTaTbl UCNbITAHWIA [O/MKHbI GbITh 3ad)MKCMPOBaHbI, HANPYMep B XpPOHO/IOrnyec-

KOM nopsgke C ykasaHnem napameTpos MCHbITaHMVI, Ha6mo,quv|ﬁ, BbIMOJIHEHHbLIX BO BpeMs MCHbITaHMVI, npeanpuHATbLIX

[elicTBMIA 1 npeAcTaBneHneM Tabnuy N3MepeHuii, To a aTUxX cnyyasx, Kak NpaBuno, BeAyT XypHan ucnbiTaHuii. XypHan

NCMbITaHWI MOXET 6bITb NPUNOXEH K NPOTOKONY ncnbiTaHWiA.
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MpunoxeHue A
(cnpaBouHoOe€)

WHdopmaumsa, yuuteiBaemasa npn hOpMnMpoBaHMy BPEMEHHOTO CUrHana Bo36yxaeHuns

A.1 O6wune NoNoxeHUs

3a/laHHbIil yaapHbI CNEKTP He onpeaensieT 04HO3HAUYHO hOpMy BPEMEHHOTO curHana Bo36yxaeHus. OgHomy yaap-
HOMY CMeKTpy MOryT COOTBETCTBOBAaTb pasHble BPEMEHHble CUrHasbl. Kpome TOro, orpaHWyeHusi, Hanaraemble ucnbiTa-
TeNbHbIM 060pYyAOBaHMEM, NPUBOAAT K TOMY, UTO Ha NpakTUKe TOYHO BOCMPOM3BECTU 3ajaHHblli yaapHbIli CNekTp He
ypaetca. Kak pesynbTar, TPyAHO A0OMTbCA HaAeXHOro BOCNPOM3BEAEHWUS BPEMEHHOro curHana MMMysbCHOM hopMbl
TO/IbKO Ha OCHOBE 3aaHus yaapHoro cnektpa. Mo3aTomy cnoco6 crHTe3a BPEMEHHOIO cuUrHana Bo36yXAeHUs peKoMeHay-
eTcsl BCerga corflacoBbiBaTb C pa3paboTyMKoOM MEeTOAUKN UCTbITaHWIA.

CyuiecTByeT MHOTO MeTO0B MOCTPOEHMS BPEMEHHOTO CUTHana BO30YXAeHNs Nno 3afAaHHOMY yAapHOMY CNekTpy.
3TU MeToAbl NO3BOMAKT CUHTE3NPOBATL BPEMEHHbIE CUTHA/bI C PAa3HbIMU XapakTepucTukamu u No-pasHoMYy YUMTbIBAKOT
OrpaHuyeHns, Hanaraemble UcnbiTatesibHbiM 060pyAoBaHveM. Kpome Toro, pas/ivyHble NporpaMMHble peannsauumn gaH-
HbIX METOA0B MOTYT HANIOXKWUTb AONOSTHUTE/IbHbIE OTPaHWYEHUsI U foNyLWeHUsi. YacTo 3Ty AONYLLEHUS U OTPaHUYEHUs UC-
nonb3ylT 415 AOCTWXKEHUS onpefeneHHoin cTabunbHOCTU W MOBTOPSEMOCTV BOCNPOM3BEAEHVNS BPEMEHHOro curHana
BO30YXAeHUS.

Mpy BbIGOPE MeToaa (hOPMUPOBAHUS BPEMEHHOIO CUrHana Mo 3ajaHHOMY yAapHOMY CMeKTpy B NepByl ouvepefb
cnefyeTt paccmaTpuBaTb XapakTePUCTUKN BPEMEHHOIO curHasna. 3TOT BbIGOP 06bIYHO 3aBUCUT OT XapaKTepUCTUK NCXOA-
HOTO BPEMEHHOr0 curHana, no KoTopomy Gblsl paccyuMTaH yAapHblii CNekTp, NpUBEAEHHbIi B HOPMATUBHOM [JOKYMEHTe.
OfHakKo MOCKOJIbKY, Kak MpaBuio, HeT BO3MOXHOCTM BOCNPON3BECTN BCE 0COBEHHOCTY CXOAHOT0 CUrHana, cneayet naeH-
TUULNPOBATL Te XapakTepHble 0COBEHHOCTU, KOTOPbIE AO/KHbI NMPUCYTCTBOBATb B CUHTE3MPOBAHHOM CUrHane BO36YX-
AeHuns. O6bIYHO BUA UCXOAHOTO CUTHana 3aBMCUT OT paboumx YCMoBWIA, CBA3A@HHbIX C yAapHbIMW BO3AEWCTBUAMM, U
NOJIOXEHNS U34eNUsT OTHOCUTE/IbHO UCTOYHMKA yAapoB. Bo MHOTOM Te 0COGEHHOCTU, KOTOpble cleAyeT yunTbiBaTb Npu
CUHTE31POBaHUN BPEMEHHOrO CrHana Bo36YXAeHUs, 3aBUCAT OT YyBCTBUTE/TIbHOCTM 06pasLa K yaapHbIM BO34eACTBUSM.

[pyrum chakTopom, KOTOpbIl cnegyeT NnpuHMMaTb BO BHUMaHWe nNpu Bbibope meToaa hopMupoBaHnNsi BDEMEHHOTO
cuUTHana, sSIBNSATCA OrpaHNYeHnsl, CBA3aHHble C UCMbITaTeNbHbIM 060pyAoBaHMem. Ecnu yaapHoe Bo3geiicTBme BoCnpo-
M3BOASIT C MOMOLLbI BUOPALMOHHbBIX YCTAHOBOK 3/1€KTPOANHAMUYECKOTO WX TMAPaB/INYECKOTO TUMA, HavyasibHbIe U KOHEeY-
Hble 3HAYEHUsI CKOPOCTW M YCKOpPEHWUs BUOBPOCTONA A0/MKHbI 6biThb paBHbl Hyn. Kpome Toro, Ansi no6oro BubpocTeHaa
CyLLeCTBYIOT MakCMasibHO f,ONyCTUMbIe 3HAYEHUS YCKOPEHNS, CKOPOCTU 1 NepeMeLleHns. OT0 3HauYMTeIbHO OrpaHnymnBa-
eT hopMy 3ajat0LLero BPEMEHHOTO CUTHaa CUCTEMbI ynpaBneHus. [laHHble orpaHu4yeHns 0COB6EHHO CYLLECTBEHHbI NpuY
nomnbITKe BOCMPOU3BECTY yAapHOe BO34eiCcTBME B CAMOM MCTOYHMKE WM No6/M30CTM OT Hero. MeHblue annapaTtypHbIX
CNOXHOCTell BO3HUKAEeT Npy He06X0AMMOCTM BOCNPOU3BECTU BO3AelicTBME, HAGMO4aeMoe HA HEKOTOPOM PacCcTOsIHAM OT
VCTOYHMKA MOC/Ie MPOXOXAEHNS BOJTHbI BO3OYXAEHMSA Yepes kakyl-nnbo cpegy (KOHCTPYKLMIO).

A.2 BocnpoussegeHue curHana knaccu4yeckon hopmbl

Bocnpon3BegeHne Ha anbpocTeHAe UMMy/bCca KNacCcMyeckoid hopMbl B BuAE, HaMpUmep, MOMYCUHYCOWAbl WK
NW/bl C MMKOM B KOHLLe 3a4acTyto NpefcTaBnsieT TPYAHOCTU U3-3a OrpaHUUYEHUIA, Hanaraemblx UCnbiTaTeNbHbIM 060pyA0Ba-
HMeM. B TO xe Bpems UCNbITaHUs ANA YAApHOro CnekTpa, onpesesieHHOro Knaccnuieckum UMnysibcom, obnagarT Takvumu
[OCTOMHCTBaMM, Kak CTabW/IbHOCTb U BOCMPOU3BOANMOCTb. DTO OGLSCHABTCSH TEM. UTO YAapHbI/i CNEKTP ANS CUTHANOB
Knaccuyeckoin hopMbl UMeeT XapakTepHbIil BUA. U. eC/IN AaHHbI yAapHbIA CeKTp XOpOoLLO corfacyeTcsi C UCXOAHbIM Bpe-
MEHHbIM CUTHA/IOM, 3HAYUT, 3TOT BPEMEHHOI CUrHaN fO/MKEH ObITb OCTATOYHO 6/M30K K UMNY/bCY Knaccuyeckoi hopmbl.
Bocnpon3BoAMMOCTb MOXHO elle NOBbICUTb, eCNN UMEeTb AONOMHUTENBHYI0 UH(OPMALMIO O CUrHane, HanpyMmMep o ero nu-
KOBOM 3HAYE€HUN NN TUNNYHOWN AnuTenbHocTn. OCHOBHAaA TPYAHOCTb B BOCNPOU3BEAEHUMN yaapa Kaccuyeckoi hopMbl
Ha BUOGpPOCTEHAE COCTOUT a TOM. YTOObI JO6GUTHCA PaBEHCTBA HY/H0 YCKOPEHWNS U CKOPOCTW B HAaYase W a KOHLEe UMMy/bca.
O6bIYHO 4719 3TOTO UCMO/b3YHT AONOMHUTENbHbIA KOMMEHCUPYIOWMA MMAYNbC, NOMSPHOCTb KOTOPOrO MPOTMBOMO/IOXHA
OCHOBHOMY UMMY/bCY, A/IMTENBHOCTL 60/blUE, @ YPOBEHb MEHbLUE, YeM Yy OCHOBHOIO MMNybca. KomneHcupyowmue um-
nynbCbl 0OLIYHO CNEAYIOT HEMOCPEACTBEHHO A0 M Cpa3y Moc/sie OCHOBHOrO MMMy/bca, a Ux hopMy, NMMkoaoe 3HavyeHne n
ANUTENbHOCTb BbIGUPAOT TakuM 06pa3oM, YTo6bl 06ecneunTs 3HAYEHUsI BPEMEHHOIO CUrHasia YCKOPEHUs U CKOpoCTU B
Havase ¥ KOHLEe paBHbIMU HY/IO.

A.3 CurHan B BuAe 3aTyxalolieil CMHycounabl

O6opyfoBaHue [OBO/IbHO PefKo NoABEPXEHO BO3AECTBUIO MMNY/IbCOB Kaccmyeckoii (hopMbl B NpoLecce aKCnay-
aTauuu. Fopasgo vauie obopyaoBaHue noasepraeTcsi BO3AeWCTBUIO, DOPMa KOTOPOro oTpaxaeT AUHAMUYECKUE XapaKTe-
PUCTUKM NYTW pacnpocTpaHeHWs UMMyAbca OT UCTOYHMKA K AaHHOMY o6opyfoBaHuMio. B nepBom npubnvmxeHun Takoe
BO3/€CTBME MOXHO NPeACTaBUTh a BUAe 3aTyxarwleil cuHyconabl. Bonee o610 Takoe BO3aeiicTBUE OTpaXaeT CMECh UH-
AvBuAyanbHbIX OTKANKOB. OBbIYHO YeM CNOXHee BPEMEHHOW curHan BO36YXAEeHWs, TeM 60/blle OCHOBaHWA MCNOMNb30-
BaTb /1 €70 BOCNPOU3BEAEHUS TOT WU UHOW BUBPOCTEHA,
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BosgeiicTBue a chopme 3aTyxatLieil CUHYCOMAbl TUMMYHO ANS 060pyA0BaHNUS, PACNO/IOXEHHOTO B OTHOCUTEIbHOM
6/1M30CTY OT UCTOYHUKA BO3OYXAEHWSA. YAapHbI CNekTp AnA 3aTyxaloueii CUHYCoMAbl UMeeT XxapakTepHblii BU. U BCe CUT-
Hanbl. COOTBETCTBYIOLLINE AAHHOMY YAApHOMY CNeKTpy, 6yayT 6/M3KM K ncxoAHOMY. OHAKO eCcny UCXOAHbIA CUrHan co-
[EepPXUT HECKOMbKO 3aTyXaloWMUX CUHYCOW Ha pasHbIX 4yacToTax, TO B OTCYTCTBME [OMOSHWUTENbHON WHopmaunm
CVMHTE3MPOBAaHHbI BPEMEHHOW CUTHaN MOXET CYLLEeCTBEHHO OT/IMYATLCA OT UCXOAHOro. Takas LONoNHUTENbHAsA UHOop-
Mauusi MOXeT BK/IYaTb B ceba CBefeHNsA 0 NMKOBOM 3Ha4YeHUW curHana, 4actoTe v koadhduumeHTe gemnduposanmns gns
Kaxzoli CUHycouAanbHO coCcTaBNsOWEN, a TakKe COOTHOLEHUM aMNAUTY A 3TUX cocTaBnaowmx. O6bI4HO K hopMupoBa-
HUIO CUrHana BO36YXAeHVs B BMAE COBOKYMHOCTU 3aTyXxaloWwmux CMHycous npmberarT B cay4dasx, korga BakHON xapakre-
PUCTUKOIN ABNAETCA BPEMS HapacTaHua curHana oTKIuka.

MeToabl CUHTE3MPOBaHUS BPEMEHHOIO CUrHana B BuUAe 3aTyxalolmx CUMHYycous No 3afaHHOMY yAapHOMY CNekTpy
[0OCTATOYHO NOJIHO ONUCaHbl B INTEPATYPE U CXOXU MexXAy co6oii OfHaKo npu 06LLEl CXOXECTU METOAOB CYLLECTBYET
pasHuua B MX NPUMeEHEeHNW, 06ycnoBNeHHasa cTpeMIeHMEM 06ecneynTb XOPOLLY0 MOBTOPSEMOCTb CUHTE3MPOBAHHOIO CUT-
Hana. Hanaraemble nNpu 3TOM OrpaHUYeHUs 4acTo He NO3BOMAT AOOUTHCS XOPOLIEro NoA06MA UCXOAHOMY curHany. Teo-
peTuyeckn MOATOHKA YAApHOro chnekTpa K 3aJaHHOMY MOXeT ObiTb OcyliecTB/ieHa TOYHO TO/IbKO Ha 4acToTax,
NPUCYTCTBYIOLMUX BO BPEMEHHOM curHane. CyLecTByeT HECKO/IbKO CNOCOB0B Y/yULWNTb COOTBETCTBME YAAPHbIX CNEKTPOB
Ha NPOMEXYTOYHbIX YacToTax, O4HAKO HU OfUH M3 HUX He o6GecneynBaeT HagexHble pedynbTartbl. [103TOMy 06bIYHO Orpa-
HUYMBAIOTCA NOATOHKOIM CMEKTPOB HA YacToTax CMHYCOMAabHbIX COCTAB/IAOLWMX, & HA MPOMEXYTOUYHbIX YacToTax yBeau-
uMBalT nNpedensl Aonycka. YCNoBus NpakTUYecKoi peanusauuy MeTofa 4acTo NPUMBOAAT K OrPaHUYEHWsSM 4ucna
3aTyxallnx CUHycouns B cUrHane.

MpumeHeHVe curHana Bo36yxAeHUsi B BUAE 3aTyxallmx CUHYcOMA NoYTy Bcerga TpebyeTt A0N0/THUTENTIbHOTO KOM-
NneHcupyoLero nMnynbca A5 NpuBeAeHNsa K HyJ1IeBOMY 3HAYEHUI0 CKOPOCTU 1 YCKOPEHUS B HAayasle U B KOHLe curHana.
YpoBeHb TAKOro UMMysibca HUXe, YEM B C/lyHae yapoB KlacCcMyeckoi (QopMbl, HO. TEM HE MEHEE, OH OKa3biBaeT BUsSHME
Ha hopMy ygapHoro cnektpa. O6bIYHO BO3MOXHOCTY UCMbITATENbHOW YCTAHOBKM A0MNYCKalOT HEKOTOPYI CBO6GOAY B Bapbu-
pOBaHMU YacTOTbl KOMMNEHCUPYIOLLEro UMNy/bca. [ KOMNEHCUPYOLWEro uMnyabca nNpesnovyTUTebHO BbiGMpaTb Hawv-
MEHbLUYI0 U3 BO3MOXHbIX 4acToT.

A.4 KonebaHusi CNOXHOU hopMbl

[nHamMunyeckme xapakTepucTukM TUMUYHBIX KOHCTPYKLMIA HA MYTW pacnpoCcTpaHeHUs yaapHOro uMnysibca NnpuBoasaT K
TOMY, YTO BPEMEHHOli curHan npuobpeTtaeT hopmy nocTynaTenbHbIX KosebaTenbHbIX ABMKEHUA. Ecnyn xapakTepucTukm
yAapa B ero UCTOYHUKE HeCyLLEeCTBEHHbI, BDEMEHHOW CUTHA BO36YXAEHNA MOXET OblTb NOCTPOEH MO 3a4aHHOMY YAapHO-
My CNEKTPY MHOrMMM cnoco6amu. Ho kakoii 6bl cnoco6 HU Gbl/T UICNO/Ib30BaH, TPYAHO 0XMAATL, YTO CUHTE3MPOBaHHbIW Bpe-
MEHHOW curHan 6yaeT Nnofo6GEH UCXOAHOMY, ECNIM OTCYTCTBYET AONOMHUTENbHAA MHOPMaLmMsa 06 3TOM curHane. Takas
JononHWTeNbHas uHdopmauma 06bI4HO BKIOYaeT B cebs NUKOBblE 3HAYEHMWS, YACTOTbl OTAE/bHbIX COCTaBAAOLWMUX U aM-
NANTYAHbIE COOTHOLEHMNA Mexay HUMU. O6bIYHO K (DOPMUPOBAHMIO CUTHaNAa BO36YXAEHNS B BUAE CNOXHbIX kosiebaTtesib-
HbIX NpoueccoB npuberawT B ciyyae, Korga OTKAUK UCNbITYyeMOoro 060py0BaHusi MakcManeH HenocpeacTBEHHO nocne
OelCTBMA yAapHOro MMnynbea.

MeTofbl onpefeneHnsa KonebaTenbHOro CUrHana CMoXHol opmbl No 3a4aHHOMY yAapHOMY CNeKTpy MHOroobpas-
Hbl. BbIGOp MeToAa 1 cnocoba ero peanvsauny 3aBUCUT OT BO3MOXHOCTEN UCMbITaTeNIbHOW YCTaHOBKM, a Takxe OT BOCMpPO-
M3BOAVMMOCTU CUTHANa BO30YXAEHMSA. Ha npakTuke ykasaHHble OrpaHu4yeHnsi NpUBOASAT K TOMY, YTO CUrHan BO36YXAeHus
CTaHOBUTCA Masio MOXOX Ha WCXOAHbIA. TeopeTnyeckn MOAroHKa yAapHOro crnekTpa K 3afaHHOMY MOXeT 6biTb ocylie-
CTB/IEHA TOYHO TOJILKO Ha YacToTax, NPUCYTCTBYKLLNX BO BPEMEHHOM curHane. O6bIYHO OrpaHUYMBAOTCA MOATOHKON
CNEeKTPOB Ha OTAEe/IbHbIX YacToTax, a Ha MPOMEXYTOUYHbIX YacToTax yBeMumBalT npeaesbl fonycka.

HekoTopble MeToAbl onpeAeneHunst no 3afaHHoOMy yAapHOMY CNEKTPY curHana Bo36YXAEHUs CNIOXHOW KonebaTesib-
HOVi popMbl TPEOYIOT NPUMEHEHNS [O0MNOTHUTENBbHOTO KOMMEHCHPYIOLLEro UMMy bCca A8 NMPUBEAEHUS K HY/IEBOMY 3Haue-
HUIO CKOPOCTW U YCKOPEHWs B Hauase U B KOHLUe curHana. OfHako CyLLeCTBYKT U Takme MeToAbl, KOTOpble MO3BONSOT
CMHTE3MpOoBaTb CUTHAN C HY/IEBbIMU 3HAYEHUSIMU CKOPOCTW M YCKOPEHUSI B Hayase W B KOHLe curHana 6e3 npvMeHeHus
KoMneHcupytoLero umnynbca. Ecnm Bce xe TpebyeTcs NpUMEHeHNe KOMNEHCUPYHOLLErO0 UMNY/bCa, TO ero BANsiHUE 06blY-
HO MeHee CyLleCTBEHHO, YeM /19 UMNY/1bCOB K1aCCUYECKO hopMbl UM COBOKYMHOCTU 3aTyXaloLUx CUHYCOna,.
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Mpunoxexne B
(cnpaBouHoe)

MapameTpbl, UCNOMb3yeMble NPy (DOPMUPOBAHUM BPEMEHHOTO CUrHana Bo36yxaeHus

B.1 O6wwne nonoxeHusa

McTouyHnkamu cBegeHunii 06 yaapHbIX BO3AeiCTBUSX, KOTOPbIM MOXET 6bITb NOABEPXEHO U3fenve B npouecce ero
akcnayaTauum, MoryT 6biTb:

- pesynbTaTbl M3MePEeHNii B peasbHbIX YCN0BUSAX IKCNyaTaUun n3genms;

- [laHHble, NoyYEHHbIE 1A CXOXUX 06BEKTOB B CXOXMUX YCNOBUAX NPUMEHEHNS;

- pacueTbl yAapHbIX NPOLECCOB B KOHKPETHbIX YCNOBUAX MPUMEHEHUA U3fenus.

Mpn npoBeAeHNN U3MEPEHWil B peasibHblX YCNOBUSX 3KCMyaTauuu usgenus crnefyeT yunTbiBaTb TO 06CTOSI-
TENbCTBO. YTO A1 YAapHbIX BO3AelCTBMUIA xapakTepeH 60/bLWON JUHAMUYECKNI Anana3oH CUrHaNoB.

Ha ocHoBe cBefieHUii 0 peanbHbIX YAapHbIX BO3AECTBUAX yCTaHaBAMBalOT Tpe6oBaHUS K UCNbITAHUAM C BOCNPOU3-
Be/leHNeM yAapHOro cnektpa. 9T1 TpeboBaHWA MOryT pacnpoCcTpaHATbLCS Ha PS4 napaMeTpoB, cneynduuecknx Ansa yaap-
HbIX BO3fle/CTBUIA. B ux 4ncno BxoaaT.

- AANTENbHOCTb YAAPHOT0 UMMY/bCa;

-NKOBOE 3HaYeHue yfapHoro nMmnynbea.

- 4YaCTOTHbI COCTaB yAapHOro UMMy/bCa;

- yAapHbIii cnekTp.

MapameTpbl, TPe60BAHNA K KOTOPLIM AO/DKHbI ObITb YCTAHOB/IEHbI B METOAMKE UCMbITAHUIA, 3aBUCAT OT Lefeil ncnbl-
TaHuii. OAHN NapamMeTpbl NPeACTaBAAT UHTEPEC C TOUKN 3PEHUA NpefesibHbIX YPOBHEN BO3AeiCcTBUSA, Apyrne — C TOUKN
3peHns MasioLMKIOoBO ycTanocTu.

B.2 MapameTpbl, CBA3aHHbIe C ANNTENbHOCTbIO YAapHOro BO36YyXAeHNsA

Mpu onucaHun gnnTenbHOCTW I yaapHOro Bo3AeiCcTBMS MOTYT GbiTh MCMOMIb30BaHbI Caefytolume napameTpbl:

- 3HauMmas 4yacTb BPEMEHHOro curHana;

- athhekTUBHAS A4NNTENbHOCTbL yaapHoro (NepexofHoro) npouecca”.

3HayMmasn 4acTb BPEMEHHOIO CUrHana onpefeneHa kak y4acTok Mexay ABYMS MOMEHTamu BpeMeHu, korga cur-
Han B NepBblii pa3 gocTuraeT ypoBHA 25 % NUKOBOro 3HAYEHWSA W KorAa OH B NOC/AeAHWI pas OnyckaeTcs HuXe 3Toro
YPOBHS.

Heob6xoanmo ocoboe BHUMaHUe yAeNnTb 3afaHunio 4acTOTHOro cocTaBa BPE@MEHHOro CurHana, NockosibKy 3TO oka-
3bIBaET CyLLeCTBEHHOE B/MsHNE Ha (DOPMY BPEMEHHOTO CUrHana, ero NMKoBoe 3HaYeHve 1 3HauMyto YacTb. B 3aBucumocTt
OT YaCTOTHOrO cocTaBa CUrHasna JO/KHbl 6biTb ONpeAeneHbl YacToTa BbIGOPKK, @ Takke cnafbl YacTOTHOW XapakTepucTuku
hunbTpa Kak B 06:1aCTU HUXKHEN, Tak U a 06/1acT BepXHeli rpaHuLbl YacTOTHOrO AuanasoHa.

AdhekTMBHAA ANNTENLHOCTL YAAPHOTo (TepexojHoro)npolecca MeHee YyBCTBUTE/IbHA K LIYMOBbIM BbiGpOCam, HO
Tpe6oBaHUs K4acTOTHOMY COCTaBy M ApPYT1M napaMeTpam [O/HKHbI 6biTb OnpeaenieHbl Tak Xe. Kak ykasaHo Bbile. U. Kpo-
Me TOro, Heo6X0ANMO BblYUC/IEHNE CPeAHeKBaAPaTUYHbIX 3HAYEHW CUTHaNoB.

8.3 MapameTpsbl, CBA3aHHbIe C MUKOBbLIM 3HA4YeHWeM y[apHOro Bo3byxaeHus

[ns onucaHns aMnanTyAHbIX XapakTepucTuK yAapHOro npolecca MoryT 6biTb UCMO/Ib30BaHbI Cnegytowme napameT-
pbl;

- MakcumasibHOe U MUHMMa/IbHOE 3Ha4YeHNs BPEeMEHHOro curHana;

- NJIOTHOCTb BEPOATHOCTN pacnpefeneHns BpeMeHHOro curHana;

- paHXupoBaHue MUMKOB (MOMOXNTENbHbIX U OTpULATE bHbIX) BPEMEHHOTO CUrHanNa;

-UMCI0 LMK/IOB HarpyXXeHusi, NOACUYUTAHHbIX METOLOM «[0XAEBOro NOTOKa».

[lvana3oH yacToT BPEMEHHOro curHana v gpyrue napameTtpbl AO/MKHbI 6biTb ONpeAesieHbl, Kak ykasaHo Bbile, no-
CKOJIbKY OHU OKa3blBalOT CyLLECTBEHHOE B/INSHWE HA XapakTep BPEMEHHOT0 CUrHana, ero MakcumanbHoe U MUHUMasbHoe
3HaueHus.

Bce aMnnnTyAHble XapakTepUCTMKM CBsi3aHbl C MakCUMasibHbIM (MUHUManbHbIM) 3Ha4YEHMEM BPEMEHHOro cUrHana,
coBnajatoLiM C BbICOKOYACTOTHOI acMMNTOTOW yAapHOro cnekTpa.

[na aHanusa NONOXWUTENbHOW W OTpUUATENbHON YacTeil BpDEMEHHOIO curHana npegnoyTUTesIbHO UCNonb3oBaTb
BTOPYIO U TPeTbio XapakTepuctuku. MocnegHne ase xapakTepucTukn Hanbonee LenecoobpasHo NPUMEHATL NPU OLEHkKe
yCTanocTHbIX 3 hekToB 06pasua, a Takke nNpu aHanm3e BPEMEHHOro curHana oTkavka obpasua («b6onblimne NUkKM oTKAN-
Ka»). KaKk Mokas3aHo Huxe.

BmecTo nofcyeTa yncna NUKOB MOXHO UCMNO/b30BaTh aﬂbTepHaTI/IBHblﬁ MeTo[ noAcyeTa yucna nepecequmM Bpe-
MEHHbIM CUTHa/IOM HEKOTOPOro 3afgaHHOTo ypoBHA.

: JaHHbI napameTp B cTaHAapTe MuHucTepcTBa 060poHbl CLUA MIL-STD-810F (2000) «TexHuueckuit aHanums
yCOBWIA OKpYy>XXatoLei cpefbl v MeToAbl 1abopaTopHbIX UCTbITAHWI» onpeAesieH kak MMHUMabHbI Nepuoj BpeMeEHM, Co-
Aepxalynii He meHee 90 % cpefHekBaApaTUYHOrO 3Ha4eHUss BPEMEHHOTO CuUrHana, npesbilwatolero yposeHs 10 % cpeg-
HekBaApaTU4YHOro 3Ha4YeHNs BCero yAapHoro UMmnysbca.
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B.4 MapameTpbl, CBA3aHHbIE C HACTOTHLIM COCTABOM y[apHOro Bo30yxaeHuns

[ina onncaHus 4acTOTHOrO cocTaBa yAapHOro npolecca MoryT 6biTb UCMO/Ib30BaHbI CAeayoLine napameTpbl:

- AnanasoH 4acTor,

- cnekTp ®dypbe.

- cnekTpasibHas MJ0THOCTb 3HEPTUK;

- cpefiHeKBagpaTUYHOE 3HaAYeHWe CUrHana, paccuuTaHHoe No cnekTpy ®ypbe UAM Mo CneKTpasbHOl MIOTHOCTU
3Hepruu.

[lnanasoH yacToT BPEMEHHOrO CUrHana Ao/HKeH 6bITb onpeaesneH Ana obecneyeHns XopoLuei BOCIPoOn3BoANMOCTHN
ncnbiTaHuii. Mo 3Tl Xe NpUYnHe BaXHO onpesennTb 1 cornacoBaTh C AVanasoHoM 4acToT UCMbITaHUIA 4acToTy BbIGOPKK 1
YaCTOTHYIO XapakTepucTuky dunbTpa.

dypbe-cnekTp 1 cnekTpanbHas N0THOCTb 3HEPTMN OMUCHIBAIOT YACTOTHbI COCTaB BPEMEHHOrO CUrHana u No3Bons-
10T Bble/MTb 3HaUMTe IbHblE YaCTOTHbIE COCTaB AW Me curHana. lNpy pacyete cnekTpasbHOM NIOTHOCTW MOLLHOCTM OCY-
LeCcTBNAETCA HOPMUPOBaHME Kak Ha paspelleHWe Mo 4YactoTe, Tak M Ha [A/IMTE/IbHOCTb BPEMEHHOr0 CurHana.
CraTucTnyeckas NorpeLlHoCTb aHann3a MoXeT ObITb yMeHbLUEHa YCpeAHEHNEM N0 COCeAHNM YaCTOTHbIM COCTaBASIOW UM
cnekTpa.

CpefHekBagpaTUyHoe 3HauyeHue, paccunTaHHoe no Pypbe-CnekTpy Wan CnekTpasibHON NIOTHOCTN 3HEpPruun, ABNAS-
eTCA WHTerpasnbHoli XxapakTepucTuKoli YHacTOTHOrO COCTaBa CUrHana u MOXeT BbiTb /1IerKO MHTepPNpPeTUpPoBaHO.

B.5 MapameTpbl, HEO6X0ANMbIE ANA 3afaHNA yAapHOro cnekrpa

[ns onucaHna yaapHoOro cnekrpa MoryT 6biTb 3a4aHbl criefyloline napameTpbl:

- po6poTHOCTb O;

- 3HauMMas YacTb Y[apHOro cnekTpa;

- (hopma nuka ygapHoro cnekrpa.

Yalle Bcero yapHblii CnekTp 3ajatoT B BUAE NOSTHOTO YAapHOro cnekTpa yckopeHus. Kak BapuaHT NpUMeHS0T no-
Hble yiapHble CNeKTPbl NCEeBAOCKOPOCTU UM OTHOCUTE/IbLHOTO NepeMeLleHns.

[lomkeH 6bITb onpefeneH anropuTM pacyeTa yaapHoOro cnekrpa.

PekomeHgyeTcs paccunTbiBaTh yAapHbIi CNEKTPp No pedynbTaraM U3MepeHuin Man MogenbHbIM AaHHbIM 4151 pasHbIX
3HauYeHnii fobpoTHocTK O. Hanpumep 5.10 1 25 (4To cooTBETCTBYET KOathhuumeHTam gemndurposanuns 10 %. 5 % u 2 %).
MonyyeHHasn kpuBas oTpaxaeT BO3MOXHbI OTKIMK 06pa3La B 3aBUCMMOCTU OT €0 COBCTBEHHbIX PE30HAHCHbIX YacToT U
KoatppmumeHTOoB AemndupoBaHus.

3Hauumasn yacTb ygapHoro crnektpa onpegeneHa B FOCT 30630.1.8 kak yacTb CnekTpa, 418 KOTOpPOW yCKopeHue oT-
KNMKa npesbllaeT ypoBeHb MUHYC 3 4B NUKOBOro 3HaYeHWUs1 yAapHOro cnekrpa (CM. pucyHok B.1).

1— 3afaHHblil yAapHbIli CNEKTP; 2 — 4acTOTbl, COOTBETCTBYHOLME YPOBHIO MUHYC 3 AB; 3 — yAapHbIii CNEKTP A8 UCXOAHOTO curHana.
4— BYA

PucyHok B.1 — 3HauuMmas 4yacTb yAapHOro cnekrpa
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dopma nuka yaapHOro cnektTpa MoxeT 6blTb OnMcaHa CpaBHEHWEM CMEKTPOB OTKAUKA ANA Pa3/INUHbIX 3HaueHwuii O
Ha 3afjaHHOe yjapHoe Bo3felicTB/e. Takoe cpaBHEHWEe NO3BONSAET OLEeHNThb, ABNAETCA /1M yAapHOoe BO3felicTBMe npouec-
COM npenMmyu,ecTBeHHO MMNYNbCHOIo Unn Kone6aTenbHOro Tuna. MoxHo onpegennTe cnegywume napameTpbl:

Nl = (peak SRS)0, H(peak SRS)o ., 0
B =peak SRS/HFA.

rae peak SRS — makcumasnbHOe 3Ha4YeHune yjapHoro cnekrpa:
HFA — BbicOKOYacTOTHas acumnroTa.

Marnble 3HaveHns napameTpoBs J1 n 6 cBUAEeTeNbCTBYIOT 06 MMMYIbCHOM XapakTepe npouecca (Hanpumep, nosycu-
HycouAaasnbHbli UMNYbC), a 60MblMe — O TOM, YTO yAapHbIi NpoLecc nmeeT KonebaTenbHblil xapakTep. NMpPomMexyTouHble
3HayYeHus napameTpoOB XapakTepHbl A1 CUHYCOUAbI MOCTOSAHHOW amnnuTyAbl.

8.6 [pyrne napameTpbl, XxapakTepusylouive ygapHoe Bo3byxgeHune

[na onucaHusa yaapHOro npouecca MoryT 6bITb MCNOIb30BaHbI Takxe Apyrie napameTpsbl:

- 4nC0 6OMbLINX MUKOB OTKAMKA ANSA OCLUMAIATOpa C 3afaHHON COGCTBEHHOI 4acToTO;

- MOMEHTbI BEPOATHOCTHOIO pacnpejenieHns curHana, Takme Kak koathuLMeHTbl acuMMeTpun 1 akcuecca.

Yucno 60nbLIMX NUKOB OTK/IMKA MOXET BbiTb paccuMTaHo AN 3a[4aHHOr0 3HavyeHns O u ans 3afaHHoli CO6CTBEHHOM
4yacToTbl OcuuANsTOpa B Arana3oHe YacToT UCMbITaHWA.

3HauveHune O JO/KHO COOTBETCTBOBATL CBOMCTBAM MCMbITyeMOro o6pasua. Mo ymonyaHuio 3To 3Ha4eHne BblibupatoT
pasHbIM 10.

Bonblune NUKM OTKIMKA onpefenieHbl Kak pacyeTHble 3HauYeHUst OTK/IMKa OCLUNNATOpa Ha BXOAHOE BO36YXAeHue,
npesbilaoLiMe HeKOTopoe 3a4aHHoe Noporosoe 3HaveHne. Ecav HopMaTUBHbLIM JOKYMEHTOM He onpefeneHo UHoe, Ync-
N0 60M1bLWNX MUKOB A5 nopora B 70 % NMKOBOro 3HayeHusa n koadduuneHTa gemndunposanus ot 2 % o 10 % [o/MKHO
BapbupoBaTtbcs a AnanasoHe ot 3 go 20.

MuKn oTKAMKa MOTYT 6bITb NOABEPrHYTHI fanbHeueMy aHanu3y B Lensax UX paHXWpoBaHWA, onpeAeneHus yicna
nepeceyeHunii ypoBHSA 1 pacyeTa crneKkTpa ycTasoCTHbIX NOBpexAeHui (3aBUCMOCTYN Yncna noBpexAeHnii 0T CO6CTBEHHO
4acToTbl OcuMNNsATOpa AN 3afaHHbIX 3HaYeHWn KoadduumneHTa gemnupoBaHnsa 1 BpeMeH BO3eiCTBUS).

MoOMeHTbI BEpPOSITHOCTHOTO pacnpegesnieHns (koahdnumeHTbl acMMMETPUN U 3KCLecca) xapakTtepusylT hopMy
yfapHoro Bo3feicTaus. VX MOXHO npeAcTaBUTb B BUE MIHOBEHHOTO BbIGOPOYHOro 3HadeHns. KoadhduuneHT acummer-
puUM NokasbiBaeT COOTHOLLUEHNE MeXAY MOMOXUTETbHBIMU N OTPULLaTe/IbHbIMU 3HAYEHUAMMN BPEMEHHOT0 curHana, a koad-
huLMEeHT aKcLecca xapakTepusyeT Hanu4une IMKOB B CUTHANE.
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MpunoxeHne C
(cnpaBo4HOE)

CWnHTE3 BpeMeHHOro curHana BOS6y)K,quVIF|

C.1 BsepeHue

MouTn BCE NOCTaBLYMKM CUCTEM YNpaB/ieHNUs 415 31EKTPOANHAMUYECKNX BUOPALMOHHbBIX YCTAHOBOK BKIOHAIOT B UX
cocTas nporpammHoe obecneveHve 4718 UCNbITaHWU C BOCMPOM3BEAeHeM 3a[aHHoro ygapHoro cnektpa. OHo no3sonseT
reHepmpoBaTh 3ajaloWnii CUTHaN HaNpsHKeHUs, NOCTyNalLWii Ha yCuIMTenb MOLLHOCTM BUGpOCTEHAA.

YAapHblii cnekTp, BOCNPOU3BOAUMBINA Ha BUGpOCTONE, MOCPEeACTBOM HECKO/IbKUX UTepaumnii NOAroHAIT Noj 3ajaH-
Hblil. CUrHan ynpasneHuns hopMupyeTcst C/IOXEHNEM B 3aJaHHOM BPEMEHHOM OKHE HECKOJIbKUX BeiBNeToB, pa3nnyatoLym-
Mucs no popme, yactoTe U A4AMTENbHOCTU. [pn 3TOM He06X0AMMO MMeTb B BUAY BCE OrPaHUYeHUs Ha BOCMPOU3BOAMMOe
[ABWXKEHWE, HAaNaraemMble UCMbITaTe/IbHOW YCTaHOBKOM.

C.2 OrpaHunyeHus, HanaraemMmble UCNbITATENIbHOW YyCTAHOBKOW

Kak npaBuno, B HOpMaTUBHOM [JOKYMEHTe yapHblii CNekTp onpeAenstoT BNAOTb A0 06/1aCT O4YeHb BbICOKMX HACTOT,
NOCKO/IbKY /151 YapHOro CreKkTpa HeT orpaHnyeHunii Ha granasoH 4acToT M ero BEPXHASA rpaHunua npoctupaetcs Ao 6ecko-
HEYHOCTU. B 061acTu BbICOKMX YACTOT KpUBas yapHOro CrnekTpa CTPeMUTCs K NMKOBOMY 3HAaYEeHUI0 BPEMEHHOro curHana
BO30YXAEHWS.

Hanb6onee cyliecTBEHHble OrpaHUYEHUs, HanaraeMble UcnbiTaTesIbHOM YCTAaHOBKO B OTHOLLIEHUN BOCMpou3Bese-
HWA y[apHOro cnekTpa, onpeAeseHHoro HOpMaTUBHLIM JOKYMEHTOM, CBSidaHbl C AMana3oHOM 4acToT BOCNPOU3BOAUMOIA
BMOpAaLMKN, BbIXOAHOW MOLLHOCTbIO YCUIUTENA U MeXaHUYecKoli NPOYHOCTbI0 BUOGPOCTEHAA, KOTOPYIo BbipaxaloT B BuAe
MaKCMMasibHO AONYCTUMOrO YCKOPeHUs. MNpeAenbHble 3HaYeHNs yKa3aHHbIX XapakTepucTuk Ans Kaxaoro BubpocTteHga u
yCUNUTENSA MOLHOCTM cBOW. 151 TUNMYHOrO BUOGpOCTeHa, pa3BuBatoLwero HoMmHanbHyo cuny 80 kH 1 ynpasnsemoro
CUTHaJIOM C YCUINTENSA C BbIXOAHO! MOLHOCTLIO 96 KB A. BEpXHAS rpaHMLua Ananas3oHa 4acToT HaxoAWTCs B npefenax ot
2500 go 3000 l'y. a makcMmasnbHoe yckopeHune Ha Bubpoctone — ot 350 Ao 400 a,. bonee BbiCOKME 3HAYEHNA yKa3aHHbIX
napameTpoB obecneynBaloT BUGPOCTEHAbI CNEeLManbHOW KOHCTPYKLUN.

C.3 XapakTepucTuku nNporpaMMHbIX CPefCTB CUCTEMbI ynpaBieHus

BOMbWNWHCTBO NPOrpaMMHbIX CPEACTB CUCTEM YNpaBiieHUs Npyu UCMbITAHUAX C BOCNPOM3BEAEHNEM YAAPHOIO Crnek-
Tpa Mo3BO/AT NPV hOPMUPOBAHUN BPEMEHHOTO CUrHana Bo3byxaeHns BapbupoBaTh ciefylolime napameTpsbl.

a) Twn BeiiBneta (Hanbonee ynotpebutesnbHbIe).

- 3KCMOHEeHUManbHO 3aTyxatllas cuHyconga.

- 0TPEe30K CMHYCOMAanbHOro CMrHana NoCTOAHHOW amnaInTyAbl.

- HECKOJ/IbKO CUHYCOMAANbHbIX UMMNYNbCOB, MOAY/IMPOBAHHbIX OKHOM XaHHa.

Nvuo, npoBoAsiee ucnbiTaHe, JO/MKHO pPellnTb, Kakoii Tun BeliBneTa BbibpaTb. BeliBneTbl 11060ro U3 Bbillenepe-
YNC/IEHHbIX TUMNOB a TOW UM UHOI cTeneHn cnocobHbl 06ecneynTb BbiNOSIHEHNE Tpe6oBaHUii K BOCNPON3BeAEHUNI0 3a4aH-
HOro yfJapHOro crnekTpa, MoaToMy WCMo/ib30BaHWe BeliBMeTOB WHOW (hOpMbl He pekoMeHpyeTcs. He cnepyeT Takke
chopmupoBaTh BPEMEHHOW CUrHAS, UCNO/b3YS BEBNETbl PasHbIX TUMOB.

b) BpemeHHOe OKHO

BpemMeHHOe OKHO npeAcTaBnseT cob0il NHTepBas BPEMEeHW, Ha KOTOPOM MPOUCXOANT CNI0XEHME BENBIETOB U KOTO-
pbiM OrpaHuuMBaeTcsl ANNTENbHOCTb CUHTE3MPOBAHHOTO BPEMEHHOTO CUrHana BO36yXAeHuns.

c) PacctosiHne mexgy yactoTamu BeliB/IeTOB

YacToTbl BeiiBNETOB OTCTOST APYT OT Apyra, HaunHasa C H13LWell YacToTbl YAapHOro CnekTpa, Ha paccTosHuW B 1/n-10
[O/TI0 OKTaBbl, FAe 3HaYeHne napameTpa N BbIGMPAKT OTAENbHO ANA KaXKAOro KOHKPETHOro cay4yas.

d) AnutenbHoCTb BeiliBneTa

AdhekTMBHAA 4NNTENbHOCTL BeiiBNeToB 1-ro Tna onpegenserca koathM@ULMEHTOM 3aTyXaHus CUHycouAbl.

AnnTenbHOCTb BeliBNETOB 2-ro TMna nNponopuuoHasbHa Nepuoay CUHycouabl.

AnuTenbHoCTb BeliBNeTOB 3-ro TMNa pasHa HeYeTHOMY Yuc/y NepuoAoB B Npejenax okHa XaHHa.

e) 3ajepxka BeliBneta

Bpemsa 3a4epxKu AN KaxAoro seiiBneta BbibupaloT Takum o6pas3om, 4Tobbl BeliBneT (C y4eToM ero AnTenbHoOCTH)
NOIHOCTbIO NOMECTWU/ICA B 3aJaHHOM BPEMEHHOM OKHe.

O KoathdpmumeHT 3aTyxaHus

JTOT napameTp 3af4aloT TONbKO A5 BelBieToB 1-ro Tuna.

n) MonapHocTb

Kaxablii BeliBNeT B Ha4a ibHbIii MOMEHT BPEMEHN MOXET U3MEHATLCA IMB0 @ NON0XNTENbHOM, 60 B OTpULATENb-
HOM Hanpas/lEHUN.

C.4 BocnpousBefeHue yfapHOro nepexofHoro npouecca

B HOpMaTMBHOM A0OKyMeHTe yAapHbiii cnekTp fo/KeH 6biTb yka3aH BMECTe C COOTBETCTBYIOLMM 3HAUYEHNEM [06-
poTtHocT O U ApyrMMu napameTpamu. VICXOLHbIi BPEMEHHOW CUrHasl, Ha OCHOBE KOTOPOro Gbisl MOCTPOEH YAapHbIi
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CMNeKTP, yKkasaHHbI B HOpMATUBHOM [JJOKYMeHTe, He BCerAa n3sBecTeH. Ho ecnin BO3MOXHO, cieyeT COnocTaBnATb BPEMEH-
Hbl€ CUTHa/Ibl — WUCXOAHBIA M CUHTE3VMPOBaHHbI — B NpoLecce WCNbiTaHuiA.

Mpun crHTe3e BPeMEHHOro curHana Bo3byxaeHnsa Heob6xoAnMo obpallaTb BHUMaHe Ha cnefyioliee.

a) Twn BeliBneta (Hanbonee ynotpebuTenbHble)

Xenaemblii pesynbTat obecneymBaeT, B TOW WM MHOI CTeneHn, NnpuMeHeHne BeliBneToB N06oro TMna.

3KCMoHeHUManbHo 3atyxatwllas cuHyconga (BeiisneT 1-ro tuna), umMerowas nNuk B Hayasne curHana, ovyeHb yaobHa
ANA MOoAenMpoBaHna NMpoyAapoB, HO 3a4acTylo ee NCNo/ib30BaHne NPMBOAUT K Ype3MePHO 60NbLUNM NMMKOBbIM 3HAYEHU-
SIM YCKOPEHWS B CUHTE3MPOBAHHOM BPEMEHHOM CUTHane.

Hamnb6onee NpocTo oueHNTb BANSAHNE KOHKPETHOrO BeliBneTa Ha BUf CUHTE3POBAHHOrO CUrHana, Belbnpas BeliBne-
Tbl @ hOpMe OTPE3KOB CUHYCOMA, MOCTOSIHHOW amMnAnTyabl (BeiBneTbl 2-ro tmna).

[na uMnNynbCcoB C CHYcOMAAaNbHbLIM 3anosiHeHneM (BeiiBaeTsl 3-ro Tuna) xapakTepeH naasHbI pocT B Havane (6na-
rogapsi hopme okHa XaHHa) U MakCUMyM B cepefimHe BPEeMEHHOro okHa.

[NnTenbHOCTbIO CUHTE3NPOBAHHOTO BPEMEHHOrO CuUrHana npolye ynpasasTb, UCNOb3Ys BeiiBneTbl 2-ro n 3-ro Tu-
nos

6) Anana3oH yacToT

[vianasoH 4acToT UCMbITAHUI BbIOMPAIOT C Y4EeTOM AOCTYMHbIX 3HAYEHWUI YacToTbl BbIGOPKM. OH 3aBMUCUT OT YacToT-
HOro cocTaBa yAapHbIX BO3AelCTBUI B yCNOBUSIX IKCMyaTaumMmn U3genus, a Takke oT YacToT, KOTopble Cnoco6HO Bocnpo-
N3BECTW UcnblTaTeNbHoe 060pyAoBaHNe C 3aKpensieHHbIM Ha HeM 06pasLoM.

c) BpemeHHOEe 0OKHO

[NnTenbHOCTb BPEMEHHOr0 OKHa [0/KHa COOTBETCTBOBATbL CUHTE3UPYEMOMY BPpEMEHHOMY curHany. Cpefmn Bcero
npoyero oHa 3aBMCUT OT BbIOPaAHHOrO Anana3oHa 4acToT UCMbITaHWi 1 OT YacTOTbl BbIOOPKU.

B HeKoTopbIXx cMCTeMax ynpaBfieHUs UCNob3yloT BpeMEeHHOE OKHO YABOEHHON ANNTENbHOCTU, NOMeLLas CUHTe3Nn-
pyeMblii BpEMEHHOI CUrHas nocepefnHe 3TOro okHa.

d) PaccTosiHne mMexay YactoTamu BeiBneToB

PaccTosiHne mexay coceHUMU YacToTamu BelBNETOB A0/MKHO 6GbiTh (PUKCHPOBAHHLIM BO BCEM AuanasoHe 4acToT
ncnbITaHWn. HU3LWyo YacToTy BbIGUPAIOT TakuM 06pa3om, 4Tobbl OHa nonagana Ha y4acTok nogbema yAapHoro cnekrpa.
PaccTosiHne mexay cocefH/MMN YacToTaMun BeiBN1eTOB He A0/KHO 6blTb MeHee 1/3 0OkTaBbl — NP 3TOM NOrPeLIHOCTb BOC-
npov3BeAeHns yAapHoro cnekTpa He 6yaeT (TeopeTuyeckun) npesbiwatb MUHYC 2.5 6. Mpu paccTtoaHmAx B 1(6 okTaBbl ata
norpewHocTb 6ygeT meHee MuHyc 0.5 AB. Uem 60/bLUe YMC0 NCNONb3YEMbIX BeliBETOB, TEM TOUYHEE MOArOHKA YAapHOro
cnekTpa.

e) AnuTenbHOCTb BeliBNeToB

AnuTenbHocTb BeliBneTa (3a UCKOYEHWeM BeliBneTa B hopme 3aTyxatoLlieil CUHycouAbl) onpejeneHa ymcaom ne-
pUOA0B UM NONYNepuoAoB (hOPMUPYIOLL el ero cuHycouasl. 18 HU3KOYaCTOTHbIX BEBNETOB OorpaHnYnBarowmm hakTo-
pom siBNseTcA ANMTENbHOCTb BPEMEHHOTO OKHA.

Yucno nepnofos CUHycoWAbl AN KaX40ro BeiBieTa 40/MKHO 6biTh OT 3 Ao 10.

Mpu po6poTHOoCcTM O = 10 ycuneHne OAUHOYHOrO BeliBneTa B y4apHOM CNEKTpe cocTaBnsieT 6 Npu AnuTensHocTy 3
nepuoga. 8.1 npu gnutenbHocTn 5 nepnofos v 9.7 npu AnutensHocT 12 nepnogos. OfHaKo criefyeT yunTbiBaTb U TO. YTO
B NPUCYTCTBUW BEiB/IETOB Ha ABYX COCEAHNX YacToTax, OTCTOAWMUX APYT OT Apyra Ha 1/3 oKTaBbl, HOMWHA/ILHOE YCUNEeHNeE,
paBHoe 10. gocturaeTcs 3a 10 nepnoaos, a Npu pacctosaHun B 1/6 okTaBbl — 3a 7 Nepuojos.

O TukoBble 3HaYeHNs BeiBIeTOB

Mpun HavanbHOM (hOpMMUPOBaHUK 3afaloLLero curHana NMKoBoe 3HauyeHne YCKOPeHWa 4151 Kaxaoro seliBnera Bblou-
patoT paBHbIM 1/10 3Ha4YeHWUa ygapHOro cnekTpa Ha Tol Xe yacToTe. B npouecce ncnbiTaHWiA 3TO 3HaYeHe aBToMaTnyecku
KOpPEeKTUpyeTca cMcTemMoll ynpaBneHus.

0) Bpems 3agepxku BeiiBNeToB

Bpemsi 3a/iepXKn [OMKHO GblTb CBOUM A8 KaXA0ro BeliBneta ¢ y4eTom TOro, YTo BeliBAeT A0/KEH NOHOCTLIO MO~
MecTUTbCA B Npejenax 3afilaHHoro BpeMeHHOro okHa. Ha npakTuke Hayano BeliB/MeTOB C YacToTaMu B [BYX HU3LIMX OKTa-
Bax — U3-3a UX 6ONblIel A/IMTENbHOCTM — COBMeELLalT C Haya/loM BPEMEHHOr0 OkHa. BeliBneTbl ¢ MakcMmasbHbIMU
NVKOBLIMW 3HAYEHUAMU AO/MKHBI CNefoBaTh APYT 3a Apyrom 6e3 nepekpbiTUS, HaYnHasCh B NepBOii NONOBUHE OKHA, YTOObI
He AOMYCTUTb CANWKOM 60/bLUMX MUKOBbLIX 3HAYEHWI CUHTE3PYEMOro BPEMEHHOIO CUrHana u Ao6MTbCs TOro, YTOObI faH-
HbIli CUTHaUT K CBOEMY KOHLLY MMen 3aTtyxatolmii Bug. OcTanbHble BeiiBneTbl pasMellalT B npeAesax BPeMeHHOro okHa,
nsberasi 3HaUNTeNbHbIX NEPEKPbITUIA.

PekomeHAyeTCs TOYHO 3HATb, A€ UMEHHO PacnosioXeH KaxAblii BeliBNeT CUHTE3MPYyeMOoro curHana, nockosibkKy
VHOTAAa BO3HMKAeT HE06XOANMOCTb N3MEHEHNS UX MOMOXEHWNIA. DTO NPOMCXOAUT, Korga KOM6GUHaLWA BeliB1eTOB Bbi3blBaeT
C/IMLLKOM 60/1bLLIOE MMKOBOE 3HAYeHWe BPEMEHHOTO CUrHana Wan Korga agpyrue napaMmeTpbl CUrHana BbIXOAAT 3a npejeribl
BO3MOXHOCTel ncnblTaTeNlbHOro 060pyAoBaHus.

[ MonapHoCTbL BeiiBNeToB

Mpu HavyanbHOM (hOPMMUPOBAHNM BPEMEHHOIO CUTHaNa pekoMeHAyeTcs, YTo6bl Bce BeliBneTbl GblN OAHOW nonsp-
HOCTW. locne 3Toro NONAPHOCTbL KaXA0ro BeiBneta 3MeHSI0T NHAWBUAYaNbHO, 406MBaACH CHUKEHUA MUKOBOTO 3Haye-
HUSI CUHTE3UPOBAHHOIO CUrHasna.
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1) KoachpuumeHT 3aTyxaHusi BeiiBneToB

KoadhdhuumeHT 3aTyxaHus BblbrpatoT gns Belinetos 1-ro tuna. PekomeHgyemblii Anana3oH — oT 2 % fo 10% kpu-
TUYeckoro KoahuumneHTa gemnrpoBaHns.

C.S lMpoBefeHne ucnbiTaHni

MockonbKy crucTema ynpasfieHns Npu UCNbITAHUAX C BOCMPOV3BEAEHNEM YAapHOro crekTpa He uMeeT uenu obpar-
HOIl CBSI3N U HayanbHOe (hOpPMMPOBaHME 3afalolero curHana He yuuTbiBaeT NepefaToyHbIX CBOWCTB MCMbITATE/IbHON
yCTaHOBKW C 3aKpen/ieHHbIM Ha Hell 06pa3LomM, Heo6X0ANMO, YTOGb! NTepaLMOHHbI/ Npolecc hOpMUPOBaHUSA BPEMEHHOTO
CurHana BO306YXAEeHUSA HaunHanCcs ¢ ypoBHS Ha 12 b HUXe OKOHYaTeNbHOro.

UTto6bl He gonyckaTb A4OMNOMHUTENbHON Harpy3ku Ha obpaseL, peKOMeHAYyeTCa Ha HayaslbHOM aTane (C MOHWKXEHHbIM
YypOBHEM) yCTaHaBNMBaTb Ha BUGPOCTO/ TO/IbKO YCTPOMCTBO KpenneHus 6e3 o6pasiia uaun. YTo NpeanoyTUTebHo, NCNoMb-
30BaTb BMECTO obpasua MMMTaTop C aHa/oTMYHbIMN AUHAMUYECKMMUN XapaKTepucTuKkamm.

B xofe npoueaypbl NOATOHKN YPOBEHbL CUrHas1a NOCTENEHHO NOBbLIWAOT CHavana ¢ warom 3 46. a 3atem — npu npu-
GNVKEHUN K YPOBHIO OCHOBHbIX UCMbITAHUI A — C Wwarom 1 a6. Mocne 3Toro uMutaTop 3aMeHsT UCMbITyeMbIM 06pa3Lom 1
CUHTE3VPOBaHHbIi BPEMEHHOI CUMrHan BOCNPOW3BOAST BHOBb. EC/IM Npu 3TOM AOCTUTHYTbI NpefesibHble XapakTepucTukm
ncnblTaTeNbHOW YyCTAHOBKMU, TO MOXET NoTpe6oBaTbCA U3MEHUTb PacnosioKeHNe BeB/eTOB BO BDEMEHHOM CUrHane um
CKOpPPeKTUpoBaTh 1X XapakTepucTuku, Nocne Yero MTepaloHHbIi npolecc Heo6xoAnMMo NOBTOPUTL. VITepaunoHHbI npo-
Lecc MOBTOPSAIOT Takke KaXAblli pa3 Npyv N3MEeHEeHWN Hanpas/eHns BO36YXAeHus.

MpunoxeHne O
(pekomeHgyemoe)

PeKOMeH,ﬂ,yeMbIVI Ananas3oH 4acToT ucnbiTaHuii ¢ BocnponssefgeHnemM yaapHoOro cnekrtpa

B Ta6nuue 0.1 npuBefeHbl TUNUYHbIE ANana3oHbl YacTOT UCMbITAHUI B 3aBUCUMOCTY OT YC/IOBUIA IKCNTyaTaluum us-
aenvisi.

Ta6nuuya D.1— MNpumepbl uana3oHOB YacTOT UCMbITAHW

YcnoBus akcryaraumm [OvnanasoH yactoT. Iy

CeiicMuyeckue Bo3geicTus (060pyf0BaHNe YCTAHOBIEHO HA MOJY UK Ha

NOBEPXHOCTU 3eM/n) 1- 35"
HaseMmHbIii TpaHcnopT 1— 100
10— 100
10— 150
10— 500
Bo3gywHoe cygHo 10— 500
10— 2000
Kocmuueckuii kopabnb 100— 5000

11 Ecnn cobcTBeHHas yactota 060pyAOBaHWA NeXUT Hwke 1 M. pekomeHAyeMblli AnanasoH 4acToT ucnbiTa-
HuiA — ot 0.1 go 35 Iy,
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