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Mpeancnosue
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papTtusauun yctaHosneHsl FOCT 1.0—92 «MexrocyfapcTBeHHas cucrema crtaHgaptusaunn. OCHOBHble
nonoxeHusa» n FTOCT 1.2—2009 «MexrocygapcTBeHHaa cuctema ctaHgaptmsaumnum. CtaHaapTbl MeXrocy-
JapCcTBeHHblE. NMpaBuia U pekoMeHAauMm No MexrocyapcTBeHHON ctaHgapTusauun. Mpaeuna pa3paboT-
KW. NPUHATUA, NPUMEHEHUS, OOHOBIEHNSA U OTMEHbI»
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2 BHECEH ®epepanbHbiM areHTCTBOM M0 TEXHUYECKOMY perysiMpoBaHuio 1 MeTpoorum
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ToKoM OT 10 umioHA 2010 r. No 37)
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4 HacToAwuii cTaHgapT SBNSeTCS MOANMULMPOBAHHLIM N0 OTHOLLEHWIO K MEXAYHAapOAHOMY CTaHaap-
Ty M3K 60068-2-81:2003 «lcnbiTaHns Ha BO34eiiCTBME BHELWHWUX hakTopoB. YacTb 2-81. WcnbiTaHus.
WcnbiTanma Ei. Ypgap. Bocnpoumssegenve ypapHoro cnektpa» (IEC 60068-2-81:2003 «Environmental
testing — Part 2-81: Tests — Test Ei: Shock — Shock response spectrum synthesis») nytem BHeceHuUst Tex-
HWYECKNX OTKNOHEHWI, 06bACHEHNE KOTOPbIX NPMBEAEHO BO BBEAEHUN K HACTOALLEeMY CTaHAapTy.
HacTtosawwii ctaHgapT ngeHtuueH FOCT P 53190—2008

5 YTBEP)XOEH W BBEAEH B AENCTBVE [pukasom ®efepanbHOro areHTCTBa no TeXHUYecKoMy
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BeeneHve

HacToAwwnii cTaHAapT ycTaHaBNnBaeT MeToZ, UCMbITaHUI Ha yAap MalluuH 1 o60pyA0BaHNS BCeX BUAOB,
N9 KOTOPbIX B MpoLiecce aKcnyatauum xapakTepHo BO3AeiCcTBME NePEeX0AHbIX NPOLECCOB C/I0XKHOI (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 6bITb UCMOMb30BaHbl Takke BUOPOCTEHAbI APYrMX TUMOB MpW YC/OBUW, UYTO OHW
NO3BO/IAOT BOCNPOU3BECTU 3afaHHble YCNOBUSA UCMbITAHWUA.

PesynbTaTbl BUOPALMOHHBIX UCMbITAHUI 3aBUCAT OT KBaNMMKaL My NPOBOASALLLETO UX NEPCOHaNa, 0 Yem
[OMXHbI BbITb OCBEAOM/IEHbI U 3aKa34uK, U UCMIONIHUTE b UCTIbITaHWIA. Mpy cocTaBNEHUN 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 HacToswWuii cTaHAapT 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-
W1M chakTopaMm MalluvH, NPUOOPOB N APYTUX TEXHUYECKNX N34ennii».
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M E X T OGCY.AAUPTC CTUBTETHTHBbB 1 C TAHAAPT

MeToZAbl UCMbITAHUI HA CTOMKOCTb K MEXaHUYECKMM BHELUHUM BO34ENCTBYHOLWUM
hakTopaMm MalluH, TPUGOPOB U APYIUX TEXHUUECKUX U3LENWiA

NCNbITAHNA HA YOAP C BOCMNPOU3BEAEHVEM YOAPHOIO CIMEKTPA

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

Jata BBegeHns — 2011—11—01

1 O6nacTb NpUMeHeHUs

HacToswumii ctaHgapT pacnpocTpaHseTcs Ha MaluuHbl, NpUubopbl 1 Apyrue TEXHUYECKUE U3[esns Beex
BWAOB (Janee — n3genus) n yctaHaBnusaeT Tpeb0oBaHUSA K UCNbITAHMSAM MO NPOBEPKE MX CMOCOB6HOCTU NPOTU-
BOCTOSATb BO34EMCTBMIO NEPEXOAHbIX NPOLECCOB CMIOXHOIN hopMbl.

Llenblo ucnbiTaHWnii SBNSETCS NOATBEPXAEHUE CMOCOOGHOCTU M3AENWA BblAepXuBaTb BO3AEWCTBUS B
BMAE NepexofHbIX MPOLEeCcCcoB, YCTAHOB/IEHHbIE CTaHAapTaMu W TEXHUYECKMMMW YCOBUAMW Ha NMPOAYKLUI0
(nanee — HopmaTuBHbIE AOKYMEHTbI), 6€3 CYLeCTBEHHbIX NOBPEXAEHUIA 1 YXyALWEHWI ero aKcnayaTauuoH-
HbIX XapakTepucTuk. Mpu 3ToM pekomeHayeTcsa Npy 3a4aHUn BOCNPOM3BOAUMOro BO34ECTBUSI MCMNO/Ib30BaTh
pes3ynbTaTbl U3MEPEHUIA, NPOBEAEHHbIX B peasibHbIX YCNIOBUAX NPUMEHEHUS U3genus.

HacToswuii cTaHgapT npuMeHalo T coeMecTHo ¢ FTOCT 30630.0.0. B KOTOPOM yCTaHOB/IEHbI 06LMe
TpeboBaHUsA K NPOBEAEHMNIO UCTbITAHWA Ha BO3AECTBINE BHELLIHUX (DaKkTOpPOB.

2 HopmaTuBHbIE CCbIKN

B HacTosiLleM cTaHfapTe UCMNONb30BaHbl HOPMATKBHBIE CCbIJIKU Ha cnefytowmne cTaHaapTbl:

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

FOCT 24346—80 Bubpaumsa. TepmuHbl nonpegeneruns (MCO 2041:1990 «Bubpauus u yagap. TepMuHbI
n onpegenexus», NEQ)

FOCT 30630.0.0—99 MeToAbl UCMbITAHWI HA CTONKOCTb K BHELLHUM BO3AENCTBYOLWUM dhakTtopam ma-
LUMH. NPMBOPOB U APYTNX TEXHUYECKMX n3genuii. Obme TpeboBaHmA

FOCT 30630.1.2—99 MeToapl UCNbITaHWUA Ha CTOWKOCTb K MEXaHUYECKUM BHELLUHUM BO34eCTBYOLWUM
hakTopaMm MalluH, NPUOOPOB N APYrMX TEXHUYECKMX u3fenuin. McnblTaHma Ha BO3feicTeBve Bubpaumun
(M3K 60068-2-6:1995 «l/cnbiTaHns Ha BO3AelicTBME BHELHUX hakTopoB. YacTb 2-6. WcnbiTanus. Mcnbita-
Hue Fc. Bubpauus (rapmoHuyeckasn)», NEQ)

FOCT 30630.1.8—2002 (M3K 60068-2-57:1989) MeToapb! UCNbITaHWIi HA CTOWKOCTb K MEXaHUYeCKAM
BHELUHUM BO3[eNCTBYIOLMM hakTopaM MalluH, NpubopoB 1 APYrMX TEXHUYECKUX U3AEeNUA. McnbiTaHus Ha
BO3/eicTBME BUbBpaL MM ¢ BOCNpon3BeAeHUEM 3aaHHO akceneporpaMmbl npouecca (M3K 60068-2-57:1989
«lcnbiTaHnsa Ha BO3aeincTBMe BHEWHNX hakTopoB. YacTb 2. WcnbiTanus. VcnbitaHue Ff. Bubpauus, 3agasa-
emas B hopMe akceneporpaMmmbi», MOD)

FOCT 30630.1.9—2002 (M3K 60068-2-64:1993) MeToAb! NCNbITAHWUA HA CTOMKOCTb K MEXaHUYECKUM
BHELWHWM BO34elCTBYOLWNM hakTopaMm MallviH, NpubopoB 1 ApYrux TEXHUYECKUX n3genunii. MicneiTaHnsa Ha
BO3/eiicTBME CNyyYaiiHOl LWMPOKOMOMOCHON BMGPALMN C UCMONb30BaHUEM LM POBOI CUCTEMBI YNpaBieHus
ncneitTaHuasMu (MK 60068-2-64:1993 «lcnbiTaHns Ha BO3AEWCTBME BHELIHUX hakTOpoB. YacTb 2-64. Me-

M3paHne oduymnanbHoe
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ToAbl UcnbiTaHuii. McnbiTaHne Fh. LWupokononocHasa cnyyaliHas Bu6paums (C LucpoBbIM ynpasBneHnem) u
pykoBoacTBo». MOD)

MpumeyaHune — MNpu NONL30BAHUN HACTOALWMM CTaHAAPTOM Liesiecoobpas3Ho NpoBepuThb AeiCcTBUe 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 MH(OPMALMOHHLIM ykasaTesnsm, ony6/MKoBaHHbIM B 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 1 onpepeneHus

B HacTosweM cTaHaapTe npuMmeHeHbl TepmuHbl Mo FOCT 24346 1 TOCT30630.0.0. a Takke cnegyrowime
TEPMWHbI C COOTBETCTBYIOLLMMY ONpegeneHnaMu:

3.1 wupuHa nuka Ha ypoBHe MuHyc 3 b (-3 dB bandwidth): LupuHa nonockl 4acToT Mexay ABYMS
TOYKaMW amnIUTYHO-4aCTOTHOW XapakTepucTuKu, PacnosioXeHHbIMWM Ha ypoBHe 0.708 ee mMakCMMasibHOro
3HaYeHus, B NPeAnOsIOXKEeHNI, YTO YacTOTHas XapakTepyucTuka B JaHHOI Mosoce YacToT ONUCLIBAET 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 MCXOAHOE MOJIOXKEHMNE 3a KpaTyalilee Bpems 6e3 nepekonebaHuii.

3.3 kputuyeckas yactoTa (critical frequency): YacTtoTa konebaHuii, Bbi3biBaloLWMX (MPU NX AOCTATOYHO
BbICOKOM YPOBHE) HenpaBwu/IbHOEe DYHKLMOHNPpOBaHme obpasua, yxyaweHne ero yHKLMOHaNbHbIX XapakTe-
PUCTVK. MEXaHUYECKNI A pe30HaHC WK Apyrne HeratuBHble aYDEKTbI OTKMKA, HanpUMep apebeaxaHue.

3.4 pemncupoBaHne (damping): O606LLeHHan XxapakTepnucTuka CUCTEMbI, ONUCbIBaKOLWLaa yMeHbLUe-
Hue ee kofiebaHWil BCneAcTBrE pacCcestHNA MexaHU4eckon aHepruu.

MpumeyaHue — Ha npakTuke gemMnupoBaHne 3aBUCUT OT TakMX XapakTepucTUK CUCTEMbI, Kak hopma KOH-
CTPYKUMN. (hOPMbI COBCTBEHHbBIX KOSIE6aHWNIA, BHYTPEHHWUE HATMPSKEHNS B KOHCTPYKLUMMN, NPUIOXKEHHbBIE CUJTbl, YDOBEHb KO-
ne6aHwii, maTepuan KOHCTPYKLMWU, NPOCKaNb3biBaHNE B COEAUHEHUSIX U Ap.

3.5 koaphuumneHT gemnduposaHuna (damping ratio): OTHOLEHNe KoadhduLmeHTa gemMndrpoBaHns
CUCTeMbI K ee KpUTUHeCKoMy KoadhhnLmeHTy AeMnnpoBaHuns 415 CUCTEM C BA3KOCTHbIM AeMNMpoBaHnEM.

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

MpumeyaHune — BennunHa L. Bblpaxaemas B fleynbenax, cBsasaHa c OTHOLWEHWEM ABYX APYTNX BEANYMH. X 1
Xc. chopmynoii

3.7 Touka kpenneHus (fixing point): YacTb o6pasLa, HaxoasLWwanca B KOHTaKTe C KpeneXHbIM npucno-
cobnieHmem nnn BMGPOCTONIOM B TOM MeCTe, rae usgenve obbluHO 3aKpennaT Npu akcnayaTauum.

MpumeuyaHue — Ecnu B UCNbITAHUAX A4S YCTAHOBKM 06pasua UCMO/b3YKT YCTPOWCTBO, NpUMeEHsieMoe Ha
MecTe IKCM/lyaTtauuu n3gennsi, To TOUKy KpernseHus onpeaessiioT Ha 9TOM YCTPOWCTBE, a He Ha o6pasLie.

3.8 cTaHfapTu3oBaHHOE ycKOpeHue cBobogHoro nageHus (standard acceleration due to gravity);
gn: YcKopeHve cBO60HOro nafeHunsi, KOTopoe NPUMEHUTESIBHO K HAcTosALWeMy CTaHAapTy OKpYr/ieHo Ao 6au-
Xalilwero yenoro uucna, T. e. 10 m/c2.

3.9 okHO XaHHa (Hanning window): BpemeHHasn BecoBas pyHKUMS B pOpMeE KOCMHYCOMAANbHOrO KO-
iokona. NoAasnAaLLLan 3Ha4YeHNa peanusalmn cUrHana B Hadase u B KoHLe 3anucu.

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

MpumeyaHne 1— 3HaHVWE BbICOKOYACTOTHON acMMNTOThbl BaXHO C MPAKTUYECKON TOUKMU 3PEHUS, NOCKOMbKY
OHa coBnajaeT C MUKOBbIM 3HAYEeHWEM curHana Bo3GyxaeHus. He cnegyeT ero nytatb C NMKOBbIM 3HAYEHUEM YAAPHOT0O
cnekTpa.

MpumeyaHne 2— [ipyroe Ha3BaHWe BbICOKOYACTOTHOW aCUMNTOTbl — YCKOPEHWE HY/NIeBOro Nepuoga.

3.11 Touku u3MepeHuii (measuring points): CneyuuanbHble TOUYKM TPEX BUAOB, B KOTOPbIX MPOBOAAT
c60p faHHbIX NPy NPOBEAEHUN UCTLITAHUIA.
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3.11.1 npoBepoyHas Touka (check point): Touka Ha KpenexHoM npucrnocobsieHnun, Ha BU6POCTOsE UK Ha
obpasLie, pacrnosioKeHHas Kak MOXHO 6/1mxe K O4HON 13 TOYEK KpeneHnsa v CoOeAMHEHHas C HelXKeCTKOM CBA3bIO.

MpumeuvaHune 1— Yro6bl ybeanTbca B TOUYHOM COGNOAEHNN TPe6GOBaHMIA NCNbITAHWIA, UCNOb3YIOT HECKOb-
KO NMPOBEPOUHBIX TOYEK.

MpumMmeuaHue 2— ECAUYNCIO TOUEK KPENIEHUS HE BONEE YETbIpEX, KXAYI0 U3 3TUX TOUYEK CrieyeT UCMOosb-
30BaTb B KauecTBe NPOBEPOYHOIl. EC/IM Yncno ToUek KpensieHust 6o/ee YyeTbipex, B COOTBETCTBYIOLWEM HOPMATUBHOM [0-
KyMEHTe A0/KHbl GbiThb OnpefesneHbl YeTblpe Hanbosniee npeacTaBuUTENIbHbIE TOUKM, KOTOpble GyAyT UCMO/b30BaHbl B
KayecTBe MPOBEPOYHbIX.

MpumeuyaHune 3— Bocobbix cnydasx, Hanpumep s 60/blNX 06pasLoB UM 06pasLoB CNOXHOK DopMbl,
KOTfia MPOBEPOYHbIE TOUKM HE MOTYT HAXOAUTLCS B6/IM3Y TOUEK KPEM/IEHUS, MOJIOXKEHUE MPOBEPOUHBIX TOUEK LO/KHO BbITh
onpejeneHo CooTBeTCTBYIOLMM HOPMATUBHBIM LOKYMEHTOM.

MpumeuyaHune J1— MNpu ucnsiTaHnu 60/LLIOTO YMCNa 06pa3LOB HEGO/bLINX PA3MEPOB, YCTAHOB/IEHHbIX C MO-
MOLLbI0 OAHOTO KPENEeXHOro NPUCNOCOGAEHUS, WU MPU UCTIbITAaHUM 06pa3La HeGObLIOrO pa3Mmepa, UMEIOLLEr0 HECKO/IbKO
TOUEeK KpernsieHus, ynpas/ieHne MOXeT OCYLLeCTBAATLCSA N0 CUTHANY C fATynka, YCTAHOB/IEHHOTO B OLHOW NPOBEpPOYHOW
(oHa e KOHTPOsIbHasA) Touke. Mpn 3TOM curHan ynpaeneHus GyaeT B 60/blUeli CTENeHN XapakTepu3oBaTb BUGpaLmMio Kpe-
NexHoro npucnocobneHus, a He o6pasLa B TOUKaxX KpPenieHns. ITo JONYCTUMO TObKO B TOM C/y4yae, ec/in 4acToTa Hu3-
Lero pe3oHaHca Harpy>XeHHOro KpemnexHOoro npucnoco6ieHns 3HAUUTENBLHO NPEBbLIWAET BEPXHIOW FpaHuLy guanasoHa
4acToT MCMbITaAHUIA.

3.11.2 KoHTposibHasi Touka (reference point): OgHa U3 NPOBEPOUHbLIX TOYEK, CUTHA C KOTOPOI UCNOSb-
3yH0T A1 YNPaB/IEHUSI PEXUMOM UCMbITAHUIA.

3.11.3 TO4YKa M3MepeHust oTKMKa (response points): Touka Ha obpasue, B KOTOPOW NpoBoAsT cbop
[AaHHbIX NPU 1CC/ief0BaHNM YacTOTHOW XapakTepucTuki o6pasua.

MpunmeyaHune 1— Toyek M3MEpPEHUSA OTKIMKA MOXET GbITb HECKO/BKO.
MpumevyaHune 2— OTU TOUYKM He COBMNAAAOT C NMPOBEPOUHLIMU WIN KOHTPO/IbHBIMU TOYKaMU.

3.12 cobcTBeHHasd yacToTa (natural frequency): Yactota cBO60AHbIX KOnebaHunii KOHCTPYKLMK (Nepuro-
ANYEeCKUX UNn 3aTyxarolmx), 3aBUcCsALLas TOMIbKO OT (ON3UYECKUX XapakTepUCTUK 3TOW KOHCTPYKLUMU (Macchl,
XECTKOCTU 1 KoadhpuumeHTa geMnupoBaHums).

3.13 uncno 6onbLMX NMKOB OTkAMKa (number of high peaks of the response time-history): MonyyeHHoe
no pesynbTataM U3MepeHuin (B TOUKe U3MEPEHUst OTK/MKA) UK PacyeToB OTK/INKA CUCTEMbI C OfJHOIN CTENEHbLIO
cB060AbI (OCUNNNATOpa) Ha 3aaHHoe BO3eiiCTBME YMC0 MUKOB BPEMEHHOTO CUrHaa, NpeBbIatoWwmnxX 3ajaH-
HOe NoporoBoe 3HayeHue (CM. pucyHok 1).

YckopeHve, % NuKoBOro 3HaYeHust

1—06nacTb NOMOKUTENBHBIX MMKOB, MPEBLILLAIOLLYX NOPOroBOE 3HaueHue {¢ 70 %>
2 —%061acTb OTpULATE bHBIX NUKOB, NPEBbILLAIOLLYX MOPOroBoe 3HaueHue (-70 %>

PucyHok 1 — MpuMep OTKAMKA OCLUANATOPA Ha 3afaHHblii BDEMEHHOI CUrHan Bo36yXaeHNs
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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.

Mxd MM, % MNWLWXO INAIMIA

PucyHok 2 — lMpumep MAEHTUGMKALNM NUKOB OTKIMKA, NPEBbILIAIOLUX NOPOroBoe 3HadeHue (70 %)

3.14 ocumnnatop (oscillator): Cuctema ¢ 0gHOWN cTeneHbl cBO60AbI, CNOCO6HAA NPOM3BOAUTL UK
noaAepXnBaTh MexaHnyeckme KonebaHus.

3.15 naysa (pause): WHTepBan BpemMeHu Mexay ABYMS nocrnefoBaTebHbIMY BOCNPOU3BEAEHNSAMY 3a-
[aHHOro Bo36yXAeHus.

MpumeuyaHue — AnUTeNbHOCTb Nay3bl T. B CEKyHAAX, C/ieAyeT BblGUpaTh TAKOM, YTO6bI N36€XaTb 3HAUNTE Tb-
HbIX HaMI0XeHUit oTKNMKa o6pasya. PekomeHgyemoe 3HauyeHne T LOMKHO y0BNETBOPSTL YC0BUIO

|—> } ™
a
rae f — nepBas co6CTBEHHAA YacToTa HesaTyxalolux konebaHuii o6pasua, a repuax;
a — KO3(h(pULMEHT KPUTNUECKOTO AeMNMPOBAaHMSA Ha YacToTe 1 B repuax.

3.16 npepnouyTuUTenbHble HanpaBneHus Bo3gencTema (preferred testing axes): Tpu B3avMHO OpTO-
rOHasIbHbIX HanpaBneHus, BbIbupaemMbIX TakuM 06pasom, YTo6bI Npu BO3AENCTBUM BUbpauuy B 3TUX Hanpase-
HUSAX BEPOSITHOCTb NOBPEXAeHus obpasua bblia MakcManbHOW.

3.17 pobpoTHOoCTb (Q-factor): BenuuuHa, xapaktepusytoLas cTeneHb OCTPOTbl pe3oHaHca uin n3bu-
paTenbHOCTb MO YacToTe KosiebaTesibHOli MeXaHW4YecKon CUCTeMbl C OHON CTeneHbld CBOOOAb!I 1 obpaTHas
YyABOEHHOMY KO3(h(PMLUNEHTY AeMNpOBaHNS.

3.18 3agaHHbIN yaapHblii crnokTp (required SRS): YpaapHblii cnekTp, hopma KOTOpPOro yctaHOoB/ieHa
COOTBETCTBYHOLMM HOPMATUBHLIM AOKYMEHTOM (CM. PUCYHOK 3).

MpumeuyaHue — HOPMATUBHLIM [OKYMEHTOM MOXET GbiTb ONPEAENeHO HECKObKO yAapHbIX CNeKTPoB AN
pa3sHbiX 3HaYeHUN JOBPOTHOCTU, KAXAbIA N3 KOTOPbIX UCMO/b3YIOT & KOHKPETHOM Crlyyae.

4
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1— 3a/aHHbIN yaapHbIi cneKtp; 2 — peanbHblii yaapHbiii cnektp. 3 — obnactb gonycka (3 1.5 AB);
4 —8YA; 5 — TOuKM yAapHOro CriekTpa 3a npeaenamy 06/1acTi Aonycka

PucyHok 3 — TunuuHblii rpadpuk yaapHoro cnektpa (B norapucmmuyeckom maclutabe)

3.19 ypapHbIii cnekTp (shock response spectrum. SRS): Mpadvk 3aBUCMMOCTU MakCUMasibHOro OT-
Knvka (nepemeLLeHns, CKOPOCTN UM YCKOPEHUS) Ha 3aiaHHOe BXOAHOe BO3feicTBre aHcambis ocuunnaTo-
pOB C 3afjaHHbIM 3Ha4YeHneM J06POTHOCTM OT COOCTBEHHBIX HYACTOT KOlebaHuii aTUX OCLMNNATOPOoB 6e3 yyeTa
aemndunposBaHus.

NMpumeyvyaHune 1— MpupacyeTax, eCiv MHOE He 06YCNOBNEHO, UCTIO/b3YHOT IMHENHbIE CUCTEMbI C OfHOV CTe-
NeHblo CBOGO/bI C BA3KOCTHLIM AeMNUPOBaHNEM.

MpumeuyaHune 2— HopMaTUBHBLIM LOKYMEHTOM AJ15t OAHMX U TEX XE UCTbITAHUIA MOXET BblTb YCTAHOB/IEHO HE-
CKO/IbKO YAapHbIX CMEKTPOB ANS pa3HblX 3HAYEHUI OBPOTHOCTU, N3 KOTOPbIX BbIGMPAIOT TO. YTO B HAMGONbLIEW CTENEHN
COOTBETCTBYET UCMbITyeMOMY 06pasLy.

3.20 yacToTa gmuckpeTmnsaumm (sampling frequency): Uucno BbIGOPOYHbIX 3HAYEHWI CUrHaNa B eANHK-
Ly BpeMeHun (CekyHAy) nNpu 3anucu Win npeactaBieHun curHana B LmdpoBoM BUE.

3.21 ponyck Ha curHan (signal tolerance): BenuuuHa, Bbipaxaemas B MpoLeHTax v onpegensemas
chopmynoit

rae NF — cpefHekBagpaTMuHoe 3HaueHue 3aaloLLero curHana,;
F — cpeaHekBagpaTMyHoe 3HadeHme curHana, BOCNpon3BeAeHHOro Ha Bu6pocTose.

MpumeuyaHune 1— [laHHbli napaMeTp He 3aBUCUT OT TOTO, Kakoi napameTp BuGpaLumn (yckopeHue, CKOPoOCTb
UK nepemeLLeHne) UCNOoMb3YIT A/ YyNpaBieHUsl UCTbITAHUSMU.

NMpumevyaHue 2— [aHHblii NnapamMeTp NPUMEHSIOT TOMILKO AN BO3GYXAEHUS CUHYCOMAANbHON BUGpaLueil.

5
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3.22 3HauYMMasn 4acTb BpeMeHHOoro curHana (strong part of the time-history): Yuyactok BpemMeHHOro
curHana mMexgy [BymMs MOMEHTaMu BpeMeHW, Korga curHasn B nepBblii pa3 fgocturaet ypoBHA 25 % nNnkoBoro
3HAYEHUsI 1 KOTAa OH B MOCNEeLHUIA pa3 OnycKaeTCs HMXe 3TOro YPOBHSA (CM. PUCYHOK 4).

YMopeHue. % MMKOBOTO 3Ha4YeHns
+1001 _

PucyHok 4 — TunuuHas ¢popmMa BPEMEHHOTO CUTHANa BO36YXAeHuUs

3.23 CUHTe3MpOBaHHbIN BPOMEHHON curHan (synthesized time-history): BpemeHHoli curHan, co-
3[aHHBbI UCKYCCTBEHHO Takum 06pa3om, 4ToObl ero yaapHblili CNekTp Obl1 BCIOAY HE HXKe 3a4aHHOro yaapHoro
cnekrpa.

3.24 ananasoH YyacToT ucnbliTaHnit (test frequency range): Auana3oH 4yacToT Mexay HuxkHei f, n Bep-
XHel f2 rpaHuuamu, COOTBETCTBYIOLLMMMW HU3LWEN U BbICLLEHA YacToTaM MCMOoMb3yeMblX AN CUHTe3MPOBaHUA
BPEMEHHOIO CUrHana BeiBeToB, KOTOPbIV 3aBUCUT OT POPMbI 3a3JaHHOIO YAapHOro CnekTpa u BO3MOXHOCTE
ucnblTaTesIbHOro 060pyA0BaHNA C YyCTaHOB/IEHHLIM 06pasL oM.

n punmedyaHune — ,U.I/Ial'la3OH 4acToT, B KOTOPOM 3ajaH y,qaprIVI CNeKTp, Wwnpe gnanasoHa 4actoTt VCNbITAHUNA 1
TeopeTnyeckn 6eckoHeueH (cm. 3.10).

3.25 peanbHblil yaapHblii cnekTp (test SRS): YpapHbIli CNekTp, paccynMTaHHblii N0 CUTHaNY B KOH-
TPO/bHOI TOUKe BUGpOCTEHAa TEOPETUYECKN UK C MOMOLLbIO CPEACTB aHaM3a yAaapHbIX CNekTpoB (CM. pucy-
HOK 3).

3.26 BpeMeHHo curHan (time-history): 3anucb yCcKOpPeHWs, CKOPOCTU WA NepeMeLLeHmnst Kak yHk-
L1 BpEMEHM.

3.27 BpemeHHOe 0okHO (time window). [JAnTenbHOCTb CUHTE3VPOBAHHOIO BPEMEHHOTO CUrHaNa, BK/H-
yawlero B cebs BCe 3afaHHble BENBNETbI.

MpumeuyaHne — HekoTopble CUCTEMbI yNIpaBneHUs npegycmarpusatoT yaBOeHNe BPEMEHHOIO OKHa U LLeHTpU-
poBaHMe CUHTE3NPOBAaHHOINO BPEMEHHOIo CUMrHasia OTHOCUTE/IbHO 3TOr0 OKHa.

3.28 BeiiBneT (wavelet): BpeMeHHOW curHan Ha HEKOTOPOW YacToTe, NCNob3yeMsblii Ana hopmuposa-
HUSA cUrHasa BO30YXAEHNS NPY UCMbITAHUSAX C BOCNPOU3BEAEHMEM 3a[JaHHOTO YAAaPHOI0o CNekTpa.

MpumeyaHune — TepMuH «BeBNET» B TOM CMbIC/e, Kak OH NPYMEHEH B HACTOsILeM cTaHAapTe, He cneayeT
nyTaTb C aHaIOTMYHLIM TEPMUHOM, UCMO/b3YEMbIM B TEOPUU BEWBNETOB UK BeliBNeT-aHanunse.

4 TpeboBaHUA K UCMbITaTe/IbHOMY 060pPYA0BaHUIO

YcTaHaBNvMBaeMble XapakTepUCTUKM UCTIbITaTeIbHOTO 060pY0BaHMSt OTHOCSATCS KO BCEMY UCMbITATE/ b-
HOMY 060pYyJ0BaHuio B LEeNoM. B cnyyae BUOGPALMOHHON YCTAHOBKM 3/1€KTPOAMHAMUYECKOro UKW rMapaBimn-
Yeckoro Tuna 3To 06opyAoBaHve Bk/IOYaeT B Ce6S yCUIUTENb MOLLHOCTU, BUBPOCTEHZ C YCTPOWCTBOM
KpenneHus o6pasua v cUCTeMY ynpaBfieHus.

6
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Tpe6oBaHuWsi, ycTaHOBMEHHble B 4.1 — 4.3. NpOBEPSIOT Npy BO3OYXAEHUN rapMOHUYeckuMu kone6éa-
HUSIMU.

4.1 Bocnpou3BoauMMoe ABUXEHne

Mpu noBepke ucnbiTaTeIbHOro 060pyA0BaHNA BOCNPOU3BOAMMOE ABUKEHNE NpeacTasnseT coboit rap-
MOHMYeckne konebaHus, KoTopble BO BCEX TOUKax KpenaeHusa obpasua foMKHbl O6bITb NPUGAN3UTENBHO 0AM-
HaKoBbIMU 1 NOCTynaTeslbHbIMU B NpeAenax orpaHNYeHunii, yCTaHOBNEHHbIX B 4.2 1 4.3.

4.2 TonepeuyHble KosebaHuA

B gnana3oHe yacToT A0 1000 'y, NMKoBOE 3HaYeHne YCKOPEHNA NN nepemMeLleHuns B NPOBEPOYHbIX TOY-
Kax B /11060M HanpasneHuu, NneprneHAvKyISPHOM K HanpasieHno BO36YXAEHUS, He A0/HKHO npeBbiwaTh 50 %
NYKOBOTO 3HAYEeHWUs YCKOPEHUA Wan NepeMeLleHns B OCHOBHOM HanpasfieHun BO3byxaeHus. Ha yactoTax
cBbiwe 1000 Ny gonyckaeTtcs, YTo6bl 3TO OTHOWeEHKe fgocTurano 100 %. 31o TpeboBaHne KOHTPONUPYIOT TO/b-
KO B 3aflaHHOM AunanasoHe 4acToT UCMbITaHWii. B page cnyyaes, HanpuMep Ana 06pasLoB Masibix pa3mepos,
JonyckaeTcs ycTaHaBnuBaTb 60/1ee XecTkne orpaHuyeHns Ha nonepeyHsle KonebaHusa (Hanpumep, go 25 %),
€C/in 3TO NPefyCMOTPEHO COOTBETCTBYIOLLUM HOPMATUBHBLIM [JOKYMEHTOM.

Ecnu Ha pe3ynbTaTtbl UCNblTaHUA 60/1bLIOE BIUSHWE OKa3biBalOT NapasnTHble Yr1oBble KosebaHns Bn6-
pocTona. fonyCTUMBbIA YPOBEHb 3TWUX KonebaHwit 4o/KeH BbITb YCTAHOB/IEH B HOPMATVBHOM AOKYMEHTE U OT-
paXeH B MPOTOKO/IE UCMbITAHWUA.

WHorpaa, Hanpyumep N5 06pasuos 60/1bWNX pasmMepoBs UK 60MbLLONM MAcChl, HE yaaeTcsl CO6CTU Bbl-
LeyKa3aHHble OrpaHUyYeHns Ha nonepeyHble konebaHnsa Ha OTAesIbHbIX YacToTax uaM BO BCEM Auana3oHe
4acToT UcnbITaHuii. B aTom cnyyae B HOPpMaTVBHOM AOKyMEHTe A0/MKHA ObITb MCNOb30BaHa 0fHa U3 cneayto-
Lmx HOPMYNPOBOK:

- nonepeyHble KonebaHus, NpeBbilarLLe 3aAaHHbIR YypOBeHb, AO/MKHbI ObiTb 3ahMKCUPOBaHbI 1 yKasa-
Hbl B NPOTOKOJ1E WUCMbITAHWIA;

- nonepeyHble KonebaHns He NpPeAcTaBNAT ONacHOCTM ANA obpasua 1 KOHTPOJIK0 He nognexar.

4.3 WN3meputenbHas cucrtema

XapaKkTepucTukn n3MepuTesibHOW CUCTEeMbI AO/DKHBI NpedycMaTprBaTb BO3MOXHOCTb MPOBEPKMN BbIMNOS-
HeHWs1 YCNOBUSA, YTO UCTUHHOE 3HaYeHne napameTpa B1bpaLumn B KOHTPONLHOM TOUKe B 33jlaHHOM Hanpas/e-
HUW OBWXEHUSA He BbIXOAUT 3a Npefesibl yCTaHOBIEHHOTO AonycKa.

Ha TOYHOCTb M3MepeHunii 0Ka3biBaeT CYLLEeCTBEHHOE B/INAHME YaCTOTHAA XxapakTepuctuka nsmepuresns-
HOW Lenu, BKOYaloLen B cebs fatumk Bubpaumm, cornacyrollee yCTpoicTBO M ycTpolicTBa cbopa n 06paboT-
KM f@HHbIX.

HwxHAA rpaHuLa guanas3oHa 4acToT M3MepUTE/IbHOV CUCTEMbI He AoMkHa npeBbiwarth 0.67ft (/j — vacToTa
CaMOoro H/M3KO4YaCTOTHOTO BeWBETA), a BEPXHAS rpaHnLa He Jo/MkHa 6biTb MeHee 1.5f2 (2— yacToTa camoro BblI-
COKOYaCTOTHOrO BeliBneTa). B ykasaHHOM Anana3oHe 4acTOT aMMnIUTYAHO-4aCTOTHAA XapakTepucTuka nsmepu-
TeNIbHOM Lenu Ao/kHa BbiTb MOCTOAHHON B Npegenax +5%.

5 TpeboBaHMsA K pexnmam UCMbITaHWIA

5.1 YnpassieHne ucnbiTaHUAMMN

BpeMeHHOI curHan Bo3byxaeHns fo/mKeH NpescTaBnsTb cO60i COBOKYNHOCTL BEMBNETOB B nNpesenax
3a/JaHHOrO BPEMEHHOr0 OKHa. TOT CUrHas Ao/KeH 6bITb onpeeneH COOTBETCTBYIOLWMM HOPMaTUBHbLIM [OKY-
MEHTOM /19 3a[aHHOro yaapHoro Crekrpa, kak nokasaHo B 9.3.

Ecnn HopmMaTVBHbIM JOKYMEHTOM He YCTaHOB/IEHO MHOE, 3HavyeHne koaddumumneHTa gemndrpoBaHns
NPUHUMatOT paBHbIM 5 % (4TO COOTBETCTBYET 3HaYeHuto fo06poTHOCTU O. paBHoMy 10). 3HauyeHusa koaduLm-
eHTa geMndupoBaHuns (4O6GPOTHOCTM) MOTYT GbITb YTOUHEHbBI NO pe3ysibTaTam Uccief0BaHNii YHacTOTHOW Xa-
pakTepucTukn obpasua (cMm. 9.2). Pe3ynbTaTthl Takux WCCNefOBaHWn MOMOralT Takke onpefennTb, Kakoe
3HayeHne O Heo6Xo4MMO MCNOb30BaTb, €CNN B HOPMATUBHOM AOKYMEHTE NpUBELEHO HEeCKONbKO YAapHbIX
CNEeKTPOB AN pa3HbIX 3HAYeHWli JOBPOTHOCTY.

PaccTosHne mMexay cocefHNMM YacToTamy BeBNeTOB BbIOMPAKT B 3aBUCMMOCTU OT 3a4aHHO f06poT-
HOCTUN paBHbIM:

-1/3 okTaBHOW nonockl A8 ob6poTHoCcTM Q He 6onee 5:

-1/6 okTaBHOW nonockl Ans o6poTHocT O B MHTepBasie oT 50 25;

-1/12 okTaBHoli nonockl ansa fobpotHocT O He MeHee 25.

MpumMmeuyaHune — PagcpegHereomeTpmyecknx 4acToT OKTaBHbIX Nosioc yctaHosneH TOCT 17168.
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5.2 [lonycku Ha yAapHblii crniekTp

PeanbHblii yaapHbIii cnekTp, NoayyYeHHbI No N3MEePeHUsIM B KOHTPOJIbHOM TOUKe, HE JO/HKEH OTIMYaThb-
€A oT 3agaHHoro 6onee yem Ha 1,5 o6 (cm. pucyHok 3).

[onyckaeTcsi, UTo6bl B HEKOTOPOI 06/1aCTV UM 06/1acTSAX 4acToT (B cymMe He npeBbiwarwmx 20 % gna-
nasoHa 4yacToT UCNbITaHW1) KpUBas yAapHOro CNeKTpa BbIXOAWa 3a NpeAesbl ykasaHHOro fonycka (He npeBbl-
Wwas npu 3TOM KpMBYIO 3a[aHHOro yAapHoro cnektpa 6onee yem Ha 3 AB), ecnu TosbKo 3Ta 06nacTb WM
06n1acTy He BKIIOYAOT B ce6SA KpUTMUECKME YacToTbl o6pasua. OTKNOHeHVe 0T 3a4aHHOr0 yAapHOro cnekTpa
[LO/KHO 6bITh 3ahMKCUPOBAHO B NPOTOKO/E UCMbITAHWIA.

OTK/IOHEHWSA peasibHOrO yapHOro crnekTpa OT 3a4aHHOro NPoBEPSI0T Ha YacToTax, PacCTOAHUA Mexay
KOTOPbIMU T€ Xe. YTO yCTaHOB/EHbl B 5.1 (B 3aBMCMMOCTU OT 3HAYEHNS AOOPOTHOCTH), UK MEHee.

5.3 TpeboBaHMA K BbIYMCNEHNIO peasibHOro yAapHOro crnekrpa

UTo6bl CBECTV K MUHUMYMY MOFPELIHOCTb OLEHKM PEasibHOTO YAApHOro CrekTpa, Heo6xoAnmo oco6oe
BHUMaHUe yeNuTb BbIGOpKE 1 (hUbTPaLMK CUTHANA B KOHTPO/IbHO TOUKe.

PekomeHayeTcsl, UTO6bl YacTOTa BbIGOPKM MO MeHbLLel Mepe B 10 pa3 npeBblllana BEPXHIOKW rpaHu-
uy f2, ecnv TonbKo Npu pacyeTe yAapHOro CnekTpa He NPUMEHSIIOT NPoLeaypy MHTEPNOSALUN BPEMEHHOTO
curHana.

MpumeyvyaHne 1— lNpy BbINONHEHUN BbILLEYKA3aHHOIO YC/IOBMSA NOTPELLIHOCTb OLEHKN OTKNKA OCLUAIATOpa
C MakcumasibHol Co6CTBEHHO YacToTol (2He ByaeT npesblwaTh 5 %. Ecnun xe yactoTa Bbl6opku 6yaeT Bcero B 2.56 pasa
npesbiWwarth f2(4To ABNSETCS 06bIYHBIM TPe6OBaHNEM ANA YACTOTHOIO aHann3a CUrHasoB), 3Ta NOrpewHOCTb MOXET npe-
BbllaTh 60 %.

Ecnu nepeg pacyeToM yAapHOro cnekTpa ucnosb3yloT npoleaypy MHTepnoasaumumM BpEMEHHOro curHana,
TO A0CTaTOYHO, YTOObI YACTOTa BbIGOPKM B YeTbIpe pasa npesbilana BepxHIo rpaHuuy f2.

[ns npepoTtBpalleHns apdekTa HaNnoXeHNs CNEKTPOB Nepes ountpPOBKO aHaNoroBoro cnurHana Heob6-
XOAMMO NPUMEHATb HU3KOYACTOTHYI0 (hnbTpaLuio. PekoMeHayeTcs, YToObl B TOUKE Cnaja YacTOTHOM xapak-
TEPUCTMKN OUNbTPa HUKHUX Y4acToT, r4e ee ypoBeHb NMOHWXaeTcsA B fBa pasa, YactoTa 6blna pasHa 1.5M2.
KpyTn3Ha cnaga gosmkHa 6biThb, N0 KpaiiHeli mepe, MuHyc 60 ab/okTaBa. BbinonHeHne aTux TpeboBaHuii obec-
neymBaeT perncTpaumio HeMckaXeHHoOro OTK/IMKa ocLMANATopa ¢ CO6CTBEHHON YacToTol f2. Mpu atom 6yayT
nofAas/fieHbl Takke ha3oBble MOrPeLHOCT, CBA3aHHbIE C MPUMeHeHneM hunbTpa HWXKHUX yacToT. Pasoyac-
TOTHasi xapakTepuctuka ouibTpa AO/MKHA ObiTb IMHENHON.

Ecnu Ha pe3ynbTaTtbl UCNbITaHUA MOTYT OKa3blBaTb B/NSAHWE HW3KOYACTOTHLIE MOMEXW WK MOCTOSIHHOE
CMeLleHne curHana, Heobxo4MMo NPUMEHATbL PULTP BEPXHMX YACTOT. PekoMeHayeTcs, YTobbl B TOUKe cnaja
4acTOTHOI XapakTepUCTUKN OUNbTPa HWKHWUX YacToT, rAe ee YPOBEHb MNOHWXAeTCa B ABa pasa, YactoTa He
npeBblllana MakcUManibHOro U3 AByX CneayLnx 3HadeHnii: 2 'y, um ogHa fecsTas HUKHER rpaHnubl

JlononHutenbHas NOrpewHoCcTb BO3MOXHA B TOM C/lyyae, eCnu CUrHasbl BO30YXAEHUA UKW CUrHanbl OT-
KMKa OCLMNNSATOPOB He YCNeT NOIHOCTBIO 3aTyXHYTb B nNpefenax 3afaHHoro BpeMeHHOro okHa. OcobeHHOo
BaXXHO Y4MTbIBaTb 3TO A/151 OCLMANATOPOB C HU3KMM 3HaUYeHneM koadpmumneHTa gemndupoBaHmns. s cknio-
YeHVs NoABMNEHUS NOTPELIHOCTN aHHOT0 BuAa He06X0AMMO, YTO6bI ANNTENbHOCTbL BIGOPKN Oblna foCTaTou-
HO 60/1bLUON.

MpumeuvaHne 2— Npn aHanuse BANAHUA BPEMEHHOrO OKHa Ha MOrPELIHOCTb BOCMPOU3BELEHUA yAapHOro
cnekTpa 4acTo BBOAAT AOMNO/HUTE/IbHbIE TEPMUHBI: «MNOJHbIA YAapHbIl/i CNEKTP», «HauyasbHbI yAapHbIi cnekTp» n «ocTta-
TOYHbIA yAapHbIii cnekTp». TepMUH «MOMHbIV yAapHbIA CcnekTp» (MHOr4a ero Takke Ha3blBaldT MAKCMMAaKCHbIM YyAapHbIM
CMeKTpoM) cooTBeTCTBYeT onpeaenexuto 3.19. Mpu onpegeneHnn HavyanbHOr0 yAapHOro CnekTpa yuymTbiBalT MakcuMarb-
Hble OTK/MKN OCLUINATOPOB TO/IbKO HA WHTepBasie BXO4HOrO BO3AelCTBUS (BPEMEHHOTO CurHana Bo36yxaeHus), a npu
onpegeneHmn ocTaToYHOro yapHOro cnekTpa — Ha BCEM MHTEpBasie BPEMEHHOIO OKHa, 3a UCK/TIYEHNEM yyacTKa BXOA-
HOro BO34eicTBuUsA. [lNa OueHKN peasibHOro yaapHOro cnekTpa criefyeT paccunTbiBaTb NOJMHbIV yAAPHbIA CNEKTP.

5.4 ANroputm pacyeTa yaapHOro crekrpa

CyLiecTByeT MHOro cnocoboB pacyeTta yfapHoOro crnekrpa, npuyemM nprvMeHsieMble anropuTMbl Cnoco6-
Hbl laBaTh pasHble pe3y/ibTaTbl, 0COB6EHHO B 061aCTAX HU3KMX W BbICOKMX YaCTOT. [103TOMY BaXHO UCMO/b30-
BaTb Takme anroputMmbl, 4715 KOTOPbLIX NOAYYEHO NOATBEPXKAEHME MPaBUILHOCTU MPOBOAUMbIX C X MOMOLLLIO
pacyeToB, N0 KpaiiHell Mepe, B AnanasoHe YacToT WUCMbITaHWUA.

5.5 [lnanasoH 4acToT UCMNbITaHWIA

Bbi6op Anana3oHa 4acToT UCNbITaHWi 3aBUCUT OT TOTO, Kakoe yaapHoe BO30OyxAeHne npegnonaraercs
BOCMPOW3BECTN BO BPEMS WCMbITAHWA, N OT BO3MOXHOCTW UCMbITATE/IbHON YCTAHOBKN C YCTAHOB/IEHHbIM Ha
Heli 06pa3LOoM BOCNPON3BECTH 3TO BO3BYXAEHMeE.
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5.6 YcTtaHoBKa 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.

Mpwy ycTaHOBKe 06pasLa cnefyeT NPMHMMATL BO BHUMaHUE ero COeAUHEHMS, kKabenu, Tpy6onpoBoab! U T. .

6 CTeneHb XeCcTKOCTU YC/IOBUIA UCTbITaHWi

CTeneHb XeCcTKOCTM YCM0BUI UCMbITaHUA ONpefenseTcs coyeTaHneM cnegylwmx napameTpos:

a) obsA3aTeNbHbIe NapameTpsbl:

- 3a/laHHbIli yAapHbIli CNEKTP U NPUHATOE 3HavyeHve JO6POTHOCTH,

- HanpaBneHns BO30yXeHus,

- AINTENBHOCTb BOCNPOM3BOAVMOrO BPEMEHHOTO CUrHanNa,

- Y/CNI0 NOBTOPEHUI YAapHbIX BO36GYXAEHWIA,

- AvianasoH 4acToT UCMbITAHWIA:

b) AONOMIHWTENbHbIE NapameTpbl:

- BbICOKOYACTOTHAst acMMNTOTa 3a4aHHOro yapHOro cnekTpa.

- AINTENBHOCTb 3HAYVMMOW YacTu CUHTE3UPOBaHHOIO BPEMEHHOI0 cuUrHana,

- 4ncno 60/bLINX NUKOB OTKINKA,

- dypbe-cnekTp curHana Bo3dyXaeHus.

- cnekTpasibHas NAIOTHOCTb 3HEPrUK CUrHana Bo3byxaeHus,

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

- cpeAHekBaApaTMUHOe 3HauYeHne CurHana Bo3dyxaeHus, paccumtaHHoe B 4YacTOTHOM 061acTu [CM. pas-
aen B.4 (npunoxeHwue B)].

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

Yka3aHHble napameTpbl f0/DKHbI ObITb ONpeAeseHbl COOTBETCTBYIOLMM HOPMATUBHbIM AOKYMEHTOM Ha
OCHOBe pekomMeHpgaumii 6.1 — 6.5.

JoononHuTenbHble NapameTpbl MOTYyT BbITb HEOBXOAMMbI, eciM 06pa3eL, NoABepraoT NOBTOPSAOLLMMCSA
yAapHbIM BO3[,eACTBUAM C Liefbi0 OLEeHWUTb NOCNeACTBUA MasIOLMKIOBON YCTanocTu.

6.1 3apaHHbIl yaapHblii cnekTp

B HOpMaTVBHOM [OKyMeHTe O/IXHbI 6bITh YKa3aHbl yAapHble cnekTpbl ((DOpMbl, YPOBHU, BbICOKOYACTOT-
Hbl€ aCUMMTOTbI) 47151 BCEX YC/IOBMIA MCMbITAHWIA, BKOYas 3HAYeHUA [OGPOTHOCTU U JOMYCKW. Y AapHBbIii CNEKTP
[O/MKEH GbITb Onpe/enieH Kak NoJiHbli CnekTp. B HOpMaTUBHOM JOKYMEHTE MOTYT GbiTh Takke YCTaHOB/EHbI
ocn o6pasua, HanpaBneHus BO3BYXAEHWUS U yAapHble CNEeKTPbl ANA KaXA0ro HanpasfeHUs BO36YXAeHWs,
€C/IN OHU A1 PasHbIX HAanNpaB/eHW pas3fInyHbI.

MpuMeyaHune— BHOPMATUBHOM JOKYMEHTE MOTYT BbITb YCTAHOB/IEHbI Pa3Hble YAapHble CNeKTPbl C pasHbiMu
3HAYEHUAMMW JO6POTHOCTY A/t KOHKPETHBIX YC/IOBUIA UCMbITAHUIA.

6.2 ONUTeNbHOCTb BpeMeHHOro curHana BO36y)Kp,EHI/IF-I

B cooTBeTCTBYyOLIEM HOPMATMBHOM [AOKYMEHTE AO0/IKHA ObiTb YCTAHOBMEHA A/IMTENIbHOCTb KaXaoro
BPEMEHHOro curHana Bo3byxaeHus (B CeKyHAax), KOTOpyl pekoMmeHgyeTcs Bbibupatb u3 paga:.. 1. 2: 3; 5,
10-

n pnmMmevyaHne — ,U,I'IVITeI'IbHOCTb BOBﬁy)K,quI/IFI 3aBUCUT OT NCNOJIb3YyEMbIX 3HA4YeHuli YacToTbl Bbl60pKVI nBpe-

MEHHbIX OKOH, MO3TOMY He BCErAa BO3MOXHO NOMYYUTb 3HAUEHUS A/IMTENBbHOCTH, B/IN3KME K 3HAUYEHUSIM BblLIeNpuUBeeH-
HOro psga.
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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 3HaueHve fOMKHO GbITb OTPaXKEHO B NPOTOKO/IE NCMbITAHWIA.

6.3 Ymucno noBTOpEHU

B cooTBeTCTBYyIOLWEM HOPMATVBHOM [LOKYMEHTE AO/HKHO ObiTb YCTAHOB/IEHO YMC/O NOBTOPHbLIX BO36YX-
[AeHnii o6pasua 3a4aHHbIM BPEMEHHBIM CUTHAUIOM, NpuiaraeMbiM B 3ajaHHOM HanpaB/ieHny No 3aAaHHo ocu
obpasua.

Ecnn HopMaTuBHbBIM JOKYMEHTOM He YCTaHOB/IEHO UHOE, TO YMC/I0 NOBTOPHbLIX BO3BYXAEHUI B KaXA0M
HanpasfeHun cnegyeT Bblbupath U3 psaga: 1; 2; 5:10; 20; 50...

Ecnun uncno noBTOpHbIX BO36YXAeHWUI 60nee 04HOro, NCMbITaHWUA BCerga HaunHatoT ¢ BO3OYXAEeHNS My-
HVMasIbHOro YPOBHSA, NOC/e Yero nepexodsaT Kk 60see BbICOKUM YPOBHSM. [MOBTOPHbIE BO3OYXAEHUS [O/MKHbI
6bITb pasgeneHbl nayson.

6.4 [nanasoH 4acTOT UCMbITAHWIA

[nanasoH 4acToT UCMbITaHWIA [0KEH ObiTb YCTAHOBMEH COOTBETCTBYHOLMM HOPMATUBHBIM AOKYMEHTOM
B BUAE HWKHEN 1 BEpXHE rpaHuy, (B repuax), 3HaueHns KOTOPbIX BbIGUPAOT MO BO3MOXHOCTU 6/IM3KMMM K 3HA-
yeHusiM paga:... 1;2; 5:10; 20; 50.... 3HaueHne HMWXKHeR rpaHulbl f, He fomKHO 6bITb MeHee 0,1 IU. a 3Haue-
HWe BepxHeli rpaHnLbl f2He fomkHo npesbiwaTs 5000 Mu.

MpumeyaHue — [lnanaszoH YacToT UCMbITAHUIA 3ABUCUT OT UCMOIb3YyeMblX 3HAUYEHUI YACTOTbl BbIGOPKM U Bpe-
MEHHbIX OKOH, MO3TOMY He BCErfa BO3MOXHO MOMy4YNTb 3HAYEHUS TPaHNL AnanasoHa YyacToT UCTbITaHUi, 6/113K1e K 3Have-
HUAM BblLLENPUBELEHHOTO psija.

6.5 Uncno 60nblIMX NUKOB OTK/IMKA

CoOTBETCTBYIOLUVM HOPMATUBHbLIM OKYMEHTOM MOXET ObITb YCTAHOB/IEHO YNC/I0 INKOB pacyeTHOro oT-
K/IMKa CUCTeMbl C OAHOW cTeneHblo CBO60ABI, NPEeBbIALWLMX HEKOTOPOEe NOPOroBoe 3HayeHue.

Yucno 60nbLLNX NMKOB OTK/IMKA ABASAETCA AOMNOHUTENbHON XapakTepuCTUKOV CTENEHN XXECTKOCTH UCTbI-
TaHW. NPUMEHAEMOI NPerMyLLECTBEHHO B C/lyyasx, Korga TpebyeTcs NnpoBeCcTU UccnefoBaHUs Ha MasoLmK-
JIOBYI0 YCTa/10CTb.

PacueT yncna 60nbWNX NUKOB AO/MKEH ObITh BbIMOSIHEH A1 MOSIHOTO OTKAMKA HEKOTOPOW BblOGpaHHOWA
CUCTeMbI C OHOW cTeneHblo cBO6OAbI, BO30YXAaeMoi 3afaHHbIM BpeMeHHbIM curHanom. CobCTBeHHan vac-
ToTa cucTembl 6e3 yyeTta AemndmnpoBaHna 1 ee JO6POTHOCTL JO/MKHBI ObITb ONpeAesnieHbl No pedynbTaTam uc-
CNnefoBaHNA YaCcTOTHOM XxapakTepucTrkyi obpasua uim B XoAe HenocpeACcTBEHHOW OLLEHKU 3TUX NapamMeTpoB.

[Moporosble 3Ha4YeHWs, C KOTOPbIMU CPABHUBAIOT MUKU OTKINKA, AO/KHBI ObITh ONpefeneHbl Kak fons (8
npoueHTax) 3aaHHoro yapHoro crnekTpa Ha CO6CTBEHHbIX YacToTax MCMbITyemoro obpasua.

Ecnu cooTBETCTBYIOLMM HOPMATVBHBIM [LOKYMEHTOM He npejnnucaHo Hoe, To Npu KoaddurumeHTe gem-
ncpmposaHusa ot 2 % A0 10 % (3Ha4YeHUn 4O6POTHOCTM OT 5 4,0 25) 1 NOPOroBom 3HadeHumn 70 % ymcno 60/bLLNX
MVKOB OTKAMKA JO/MKHO 6bITh OT 3 A0 20. YepeaytoLwmecsa NoA0XUTENbHbIE U OTpULUATENbHbIE MUKW AO/MKHbI
6bITb PACMnoNOXeHbl NPUGAN3NTENBHO PaBHOMEPHO.

7 HauvanbHas ctabunmnsaums
Heo6x0AMMOCTb HaYa/IbHOW cTabunm3aunm o6pasua B yC/10BUsAX BO3GYXAEHNSA 1 YCNI0BUSA 3TOr0 BO36YX-
AEHNA OOJ/KHbI ObITb onpegesnieHbl COOTBETCTBYHOLWNM HOPMAaTUBHLIM AOKYMEHTOM.

8 HauvanbHble namepeHus

Ecnv HopMaTVBHbLIM JOKYMEHTOM He onpegesneHo nHoe (cM. 9.2). To o6pasel, JOoKeH 6biTb MOABEPTHYT
BU3yas/lbHOMY OCMOTPY, KOHTPO/1I0 Pa3MepoB 1 NPOBEpKe IKCM/yaTaLMOHHbIX CBOWCTB, Kak npeAnnucaHo cooT-
BETCTBYIOLLVMM HOPMATUBHbLIM JOKYMEHTOM.

9 lMpoBeaeHne MUCMbITaHWA

9.1 O6wwue NoNoXeHUs

ECNM HOPMATUBHbLIM JOKYMEHTOM He YCTaHOB/IEHO MHOE, TO 06pa3eL, BO36YXAAl0T N0 0Yepean B KaXI0M
3 NPeAnoYTUTE bHBIX HANPABNEHNH BO3AeicTBUS BUOGpaLum. MopsagoK BbiGopa HanpasieHusi BO3GYXAeHUs,
€C/M TO/IbKO 3TO He 06YC/I0BNIEHO CMeLuanbHO HOPMATUBHBIM AOKYMEHTOM, 3HaYeHUs He UMeeT.
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B0o36yx/eHne fOMKHO 6biTb MPUIOXKEHO TakMM 06pa3oM, YTOGbI BOCMPOM3BOAUTL 3aAaHHbIA yaapHbIii
cnekTp. O6bIYHO NOCTABLLMKY CUCTEM YNPABMEHNSI BUGPALMOHHBIMU UCMbITAHUSIMU BKTIOYAIOT B X COCTaB He-
o6xoanmMoe nporpaMmHoe o6ecneueHvie 418 OpMUPOBaHUs TpeGyemMoro 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 AOKY-
MEHTOM.

WccneposaHne npoBoasaT no MOCT 30630.1.2 npu BO36YXAEHWU FapMOHWYECKOW BuGpauuein u no
FOCT 30630.1.9 npu BO3GYXAEHWUN C/TyHaiiHOWN Bnbpaymei.

YpoBeHb BMGpauumn npu uccrie4oBaHNN YacTOTHON XapakTepPUCTUKM OO/MKEH ObiTb BbIGpaH TakuM, 4TOObI
OTKNUK 06pasua 6bin 6o1ee cnabbiM, Yem Npu BO34eNCcTBUN BO3OYXAEHUSA B OCHOBHOM PeXMUME WUCTbITaHWiA, HO
[OCTaTOUHbIM A1 06HAPYXEHNA KPUTUYECKMX YacToT.

Ecnu nccnepoBaHva NpoBoAAT, BO36yxJast rapMOHUYecKyto B1U6paLuio, To CKOPOCTb U3MEHEHNs YacTo-
Tbl HE [JO/KHA NpeBbIWaTh 04HOM OKTaBbl B MUHYTY. [1na 60n1ee ToyHoro onpegeneHns oopMbl YaCTOTHOW Xa-
PaKTepUCTUKN CKOPOCTb KayaHusi MOXEeT OblTb yMeHblueHa. CnefyeT m3beratb HeOGOCHOBAHHO [0/TOr0
BO36YXaeHust Bubpauueli Ha 04HOI 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.

HopMaTuBHbLIM AOKYMEHTOM MOXET OblTb YCTaHOB/MIEHO Tpe6oBaHWe, YTO6bl BO BPEMS MCCef0BaHuA
4acTOTHOI xapakTepucTukn obpasew, hyHKLMOHMPOBaN B 3aAaHHOM pexumMe. Ecnm dyHKLMoHnpoBaHue 06-
pasua npenaTcTByeT onpeAesieHnio ero YacToTHOWM XxapakTepuCcTUKK, TO MPOBOAAT JOMOIHUTE NbHbIE UCCeno-
BaHWA npu HepaboTatolem obpasue. B pesynbtarte nccnefoBaHnii JOMKHbI ObITb ONpeAeneHbl Y OTPaXeHb! B
NPOTOKOJ1e MUCMbITaHUIA BCe KPUTUYECKME YacTOThbl JaHHOTO o6pasua.

Ecnn HOpMaTMBHBLIM JOKYMEHTOM He YCTaHOB/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.

KpuTnyeckme 4acToTbl, BbISIBIEHHbIE B XO[€ UCCef0BaHW 4,0 1 NOC/Ee NPOBEAEHNSA OCHOBHbIX UCMbITa-
HWiA. yKa3biBalOT B MPOTOKO/E UCMbITAHWIA.

[JeicTeua, KOTOpble HEO6XOAMMO NPEANPUHATL MPU BbIAB/IEHUN PACXOXAEHUA pe3yibTaToB HavaslbHOro
1 3aK/T0YMTENBHOTO UCCef0BaHN YaCTOTHOW XapakTepucTuKK, AO0/MKHbI 6bITb ONpeaeieHbl COOTBETCTBYO-
MM HOPMaTVBHbIM AOKYMEHTOM.

9.3 CuHTe3 BPEMEHHOTO CUrHana Bo30yxaeHus

Hwxe npuBefeHbl OCHOBHbIE 3Tamnbl 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 3aTyXatoLLy CUHyconay:

- OTPE30K CMHYCOUAANbHOIO 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 (CM. 5.3, 5.5 1 6.4).

c) BblIGOp BPEMEHHOIO OKHa

AnnTenbHOCTb BPEMEHHOIO OKHa BbIGMPatOT C y4eTOM BblibpaHHOro Ha aTane b) gnanasoHa 4acToT.

d) Bbibop paspelueHusi BeliBNeTOB MO YacToTe

PaccTosHne mMexay YacToTaMu BeiiBneToB BbiGUpatoT ¢ yyetom 5.1.

e) Bbibop 3HauyeHns fO6POTHOCTH

3HaueHve o6poTHOCTM O BbIGMPAIOT HA OCHOBE YKa3aHWii COOTBETCTBYHOLLENO HOPMATUBHOIO AOKYMEH-
Ta Uan no pesynbTartaMm UccaefoBaHUii HacTOTHON XapakTepucTuki obpasua (cm. 5.1 1 9.2).

0 BbIGOp ANNTENBLHOCTW BEB/IETOB

LnvuTensHoCTb BEBNETOB BbIOMPAIOT B COOTBETCTBUU C 6.2.
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g) Bbl6op NMKOBbIX 3HAYEHWIT BENBNETOB

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

h) Bbibop gpyrMx napameTpoB BEBNETOB:

- 3a4epPXKn (HavasbHbIi MOMEHT BPEMEHW BeliBneTa);

- MONSAPHOCTM (HanpaB/eHne U3MEHEHUS CUTHaNa B HaYasibHblii MOMEHT BPEMEHW):

- yucna nonynepuoaos (418 BeliBNeToB 2-ro v 3-ro TUMOB).

i) CuHTe3 3afaloLero BpeMeHHOro CurHana CucTemoin ynpasneHuns

dOopMUPYIOT UCXOAHBIN BPEMEHHOI curHan 6e3 Bo30yXaeHUs UM BUGpocTona.

j) CpaBHeHve yaapHbIX CNeKTpoB

CpaBHMBalOT yAapHbIil CNEKTP, NOMYYEHHbIN NO 3ajaloLieMy BpeEMEeHHOMY CUrHany, ¢ 3afaHHbIM yaap-
HbIM CMEKTPOM, NPUHMMas BO BHUMAaHWE JOMYCKN 1 napameTpbl, YyCTaHOB/IEHHble COOTBETCTBYIOLMM HOPMa-
TUBHbBIM JOKYMEHTOM (cM. 5.2 n pasgen 6).

k) KoppekTupoBka napameTpoB

Mpn Heo6Xx0ANMOCTM N3MEHSAIOT ANNTENBHOCTU BeliBneTos (atan f)], nocne yero koppekTupytoT (NOAro-
HSI0T) NapameTpbl 3TanoB 4) u h), obecneumsas cobnwaeHne 4ONYCKOB M NapaMeTPoB 3a4aHHOro yaapHoro
cnekTpa c y4eToM OrpaHMyYeHuniA NCnbiTaTe/IbHOW YCTaHOBKM Ha pa3BMBaeMyto Cuy, nepemMelleHme, CKopocTb
1 yckopeHue BubpocTona.

) 3anncb CMHTE3MPOBaHHOrO BPEMEHHOIO CUrHana

CoXxpaHsAT CUHTE3NPOBaHHbIi BPEMEHHOI CurHai, Noc/ie Yero HauyMHalT WUCNbITaHUA cornacHo 9.4.
B npouecce vcnbiTaHWii KOPPEeKTUPOBKa NapaMeTpoB BPEMEHHOTO CUrHana NpoAo/HKaeTcs.

T) Bo36yxAaeHvne no gpyrum HanpasieHUsam

Ecnu ans venbiTaduid o 4pyrum HanpasneHusm Bo30YyXAeHUs1 ycTaHOBEHbI Apyrne Tpeb6oBaHNs Kxec-
TKOCTW YCNOBWIA UCMbITAHWIA, TO ANA KaXA0ro M3 3TUX HanpasfeHWii NOBTOPSIOT BCE BbillenepeynceHHble
aTansl.

NMpumeyvyaHue — I3Tan T) MOXeT ObITb TakKe NPOBEAEH NOCNE NPOBEAEHNS OCHOBHbIX UCNbITAHUI B O4HOM U3
HanpasnieHuii Bo3byxaeHus (cm. 9.4, atan e)].

9.4 VcnbiTaHWsi C BOCNPOU3BELEHNEM CUHTE3NPOBAHHOIO BPEMEHHOIO CUrHaA

Huxe npuBefEeHbI OCHOBHbIE 3Tarbl UCMbITAHWUI C BOCNPOM3BEAEHNEM CUHTE3MPOBAHHOIO BPEMEHHOTO
curHana (cMm. TaKke pucyHok 5 u npunoxenue C).

a) YcTaHoBKa MCMbITyeMoro obpasua uam ero ummraropa

O6paseL, v ero UMUTaTop C aHaNIOTMYHLIMK ANUHAMUYECKMU CBOMCTBAMMW yCTaHaBNMBAKOT Ha BUGPO-
CTON Takum 06pa3om, YTo6bl 06ecneunTs BO36YXAeHNe B 3aJaHHOM HanpasieHnn BAO/b COOTBETCTBYIOLLEN
ocu obpasua (MmutaTopa).

b) BosgelicTBre Ha o6pasel, C NOHWKEHHbIM (MUMHYC 18 AB) ypoBHEM BO36YyXaAeHUs

Ob6pasel, BO36YXAAOT C UCMNO/Ib30BAHNEM CUMHTE3NPOBAHHOrO No 9.3, nepeuncneHue l). BpeMeHHOro
curHana, ypoBeHb KOTOPOro NOHWXEH Ha 18 4B 0THOCKUTENbHO 3a4aHHOro. Bo3byxaeHne NOBTOPSAIOT A0 LWecTu
pas, 4To6bl MO3BOMINTL CUCTEME YNPaB/IEHUS CKOPPEKTUPOBATb 3a4atoLnii curHan Ansa 4OCTUXKEHUS COOTBET-
CTBYIOLWMX hOpMbl ¥ MapameTpoB 3aAaHHOTO yAapHOro CMekTpa C MOHWXKEHHbIM YPOBHEM BO30YXAEHWS.
3anucbiBaloT cthOPMUPOBaHHbIA 3a4al0LLniA curHasn.

NMpumevyaHue 1— BHEKOTOPbLIX CNyyYasx AaHHbIA 3Tan LLenecoobpasHo NPoNycTUTh 1 cpasdy HavaTb C BbINOSI-
HeHusa aTana c).

c) BosgelicTBne Ha 06pasel, ¢ MOHWXEHHbIM (MUHYC 12 AB) ypoBHEM BO36YyXAeHUs

O6pasel BO36YXaatoT Ha MOHWKEHHOM (MVHYC 12 AB) ypoBHe C ncnosb30oBaHWEM 3a4aloLero curHana,
COXpaHeHHOro nocsie BbIMOHEHUSA NpoLleayp a) 1 b). Bo3byxaeHne NOBTOPSAIOT 40 LWECTU pas, YTOObl NO3BO-
NNTb cUCTEME YNpaB/ieHNs CKOPPEKTUPOBATb 3a4aroLwuii CUTHaN ANS LOCTUXKEHNS COOTBETCTBYIOLLMX (DOPMbI
1 napameTpoB 3a4aHHOI0 yAapHOro cnekTpa. 3anncbiBaloT ChOPMUPOBAHHBINA 3a4atoLnil curHan.

MpumeyaHne 2— VHorga UcnblTaHUA Ha4YMHaOT HENOCPEACTBEHHO C 3TOr0O 3Tana.

d) MoBblweHVe YPOBHSA BO3OYXAEHMSA

MoBbIWalOT ypoBeHb BO36YXXAeHUS nocnefoBaTenibHO cHavyana Ha 6 ab, a 3atem ewe Ha 3 ab. s kax-
[10r0 YpOBHSA BO36YX/AEHMWSA NOBTOPSAOT HE MEHEE ABYX pa3 € 3anuChbio 3afalLLero curHania, npexaie 4em ne-
peiiTn K BO36YXXAEHMIO NOTHOTO YPOBHS. lNocne Kax0ro NoOBTOPHOT0 BO36YXAEHWS NMPOBEPSIOT, NO3BOASET N
cucTema ynpasneHusi cpopmmupoBaTb BO30yxaeHne B npegenax Aonycka Ha 3afaHHblil yaapHbIiA cnekTp.

12
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MpumeuyaHue 3— lOBbIWEHNE OT YPOBHS MUHYC 3 A A0 NOMHOMO YPOBHS NMPU HEOGXOAMMOCTU MOXHO OCY-
WeCTBAATL € Wwarom 1 a6. Ha KaxaoM A0NOMHUTENLHOM Liare UCMosib3yloT He 60/1ee OLHOM0 BO36YXAeHUs.

B) McnbiTaHnsa ¢ NOIHLIM YPOBHEM BO30YXAEHNS (BblAEpXKa)

Bo36yxAeHne NosIHOro YpOBHS NMOBTOPSIIOT CTOJIbKO pas3. CKOJIbKO MpeAnucaHo COOTBETCTBYHOLMUM HOp-
MaTUBHbIM JOKYMEHTOM A1 LaHHOTO HanpaBieHns Bo3byxaeHns. Cuctema ynpaBieHns Ao/xHa noaaepxu-
BaTb BOCMPOW3BEAEeHNe 3aAaHHOr0 yAapHOro crnekTpa.

Mexay ABYMS BOCNPOU3BEAEHUAMY 3ajaHHOTO BPEMEHHOrO CUrHasa BO30YXAeHUst He06X04MMO Bbl-
AepxuBaTtb naysy, OCTATOYHYIO 4718 TOro, YT06bl N36exaTb HanoXeHui OTKNNKOB obpasLa.

f) Bo030yxaeHvwe BAONb APYTMX HaNpaBneHuiA

JTanbl a) — €) NOBTOPAT A5 APYTUX HANpaBneHUn BO3GYXAEHNST B COOTBETCTBMM C TpebOBaHNSAMU
HOPMaTUBHOrO AOKyMeHTa 1 yyeToM 9.3, nepeyncnexme ).

MpumevyaHne 4 — HayaTb /N UCMbITAHUSA C BOBﬁy)K,quVIeM B HOBOM HanpaBneHun c atana b) nmnn C), ocTaB-
NAKT Ha YCMOTpeHne cneunanncta, nposogAawero ncnbiTaHuA.

) LOKyMEHTMpOBaHWe pe3ynbTaToB UCMbITaHWI

CnepyeT 3ahUKCMpOBaTh YAAPHbI CNEKTP, BOCNPOM3BEAEHHbIA BO BpeMsl UCMbITAHWIA C NOSHLIM YPOB-
HEM BO3BYXAeHUs, a Takke Apyrve napameTpbl, XapakTepusytowe npoBeaeHHble UCTbiTaHus. CoXpaHsaioT
3anncb KaXoro BO36YXAEHNS, €C/IN UX YNC/IO He npeBbliwaeT 10. 1 3anuch KaxAoro TPETLEro BO3GYXAEHMS,
ecnu ux uucno 6onee 10. [lononHWTENbHble TPeGOBaHWS MOTYT 6biTb YCTaHOBMEHbI COOTBETCTBYHOLLMM
HOPMAaTUBHbIM JOKYMEHTOM.

10 MNpomexyTo4Hble U3MepeHus

Ecnun 370 NpeanucaHo HopMaTVBHbLIM JOKYMEHTOM, o6pa3seL, A4o/mKkeH YHKLMOHUPOBATL B NpoLecce nc-
MblTaHUii ¢ 0HOBPEMEHHBbIM KOHTPOIEM ero paboumx XxapakTepucTyk.

11 KoHeyHasi cTabunimsaums

HopMaTVBHbLIM JOKYMEHTOM MOXEeT 6biTh YCTaHOB/IEHA HeO06X0ANMOCTbL AaTh 06pasLly HeKoTopoe Bpe-
Msi Ha BOCCTaHOBJ/IEHWE E€ro XapakTepucTUK (Hanpumep, TemnepaTypHbIX) Nocne NpoBeAEHUSI UCTbITaHUM,
npexae Yem BbIMOJHATL 3aKM04UTEbHbIE N3MEPEHNS.

12 3akntouunTtenbHble U3MepeHus

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

O6pasel, Jo/mKeH 6bITb MOABEPTHYT BU3yasilbHOMY OCMOTPY, KOHTPO/II0 pasmMepoB 1 NpoBepke aKcnaya-
TalLMOHHbIX CBOWCTB COrnacHo Tpe6oBaHNAM COOTBETCTBYHOLLEIO HOPMATUBHOIO AOKYMEHTA.

TeM Xe AOKYMEHTOM A0/KHbI ObiTb YCTAHOBMEHbI KPUTEPUM NPUEMKU UM OTOPAKOBKM 06pasLia.

13 CBe,quMH, npunBogunMblie B COOTBETCTBYHOLWLEM HOPMaTuBHOM OOKYMEHTE

EC/M COOTBETCTBYIOLMM HOPMATUBHbLIM AOKYMEHTOM YCTAHOB/IEH AaHHbI METOZ UCMbITaHUi, TO B HEM
NPMBOAAT, MO Mepe Heo6X0AMMOCTH, creaytolne faHHble (0c060e BHUMAHWO cneayeT yaenaTb NyHKTam, oT-
MeYeHHbIM 3BEe3[0UKON. — AaHHbIE MO 3TUM MYHKTaM [O/IKHbI GbITb NPUBEAEHb! 0653aTENBHO):

Pasgen wnu noa-
pasgen HacTosLero

cTaHjapTa
a) lNonepeuHble KonebaHus 4.2
b) [onyck Ha curHan 4.3
c) [onyck Ha 3agaHHbIl yaapHbIA cnekTp* 5.2
d) [AnanasoH 4acToT UCNbITAHWIA* 55n6.4
e) YcraHoBka obpasua* 5.6
f) 3apaHHbIl yaapHbIlii cnekTp* 51un6.1
0) Ocum obpasua 1 Hanpas/ieHus BO36YXaeHUs* 6.1 191
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h) AnuTenbHOCTb BO36YXAEHMSA B NpoLiecce UCnblTaHuii*
i) ANUTeNbHOCTb 3HAYVMMOW YacTu BPEMEHHOTO cUrHana
j) Ywncno noBTOpeHWiA 3aaHHOT0 BO36YXAEHNA*

k) Yucno 60nbWNX nukos OTKINKA

) MpegsaputenbHasa BblAepxKa

T) HavanbHble nusmepeHuma*

n) VccnepoBaHve 4acTOTHOWM XapakTepucTukim obpasua
0) [poMexyTo4Hble N3mMepeHus

p) BoccraHoBnexue

gq) 3aknwuyuTesibHble n3MepeHns*

FOCT 31418—2010

6.2
6.2
6.3
6.5
7
8
9.2
10
11
12

14 CsepaeHusi, NpMBoAVIMblE B NPOTOKO/IE UCTIbITaHUI

B npoTokone ncnbiTaHwii 4OMKHBI 6bITb NPUBEAEHDI
1) 3akasuuk
2) VcnbiTaTensHas nabopatopus
3) VaeHTudukaunoHHble AaHHble oTyeTa
4) Twvn ucnbiTaHuii
5) Llenb vcnbitaHwii
6) CTaHgapT Ha ucnbiTaHus
7) Onucaxwue obpasua
8) YcTaHoBKa o6pasua
9) XapakTepucTuku BrOpaLNOHHOW YCTaHOBKM
10) WVamepuTenbHas cuctema, pacrnosioxeHve
JaTtynkos
11) WHcTpymeHTaslbHas NorpeLuHocTb
12) HauvasbHble, NPOMEXYTOUHbIE, 3aKNoUNTENbHbIE
n3mepeHus
13) Tpebyemasi cTeneHb XeCTKOCTU YC/I0BUiA
ncnbiTaHni
14) PeanbHas cTeneHb XeCTKOCTU YC0BUIA UCMbITaHUI
15) HabntogeHns v geiicTBust BO BpeMs UCMbITaHWM
16) Pestome
17) Komy HanpaBnsiloT pe3ynbTaTbl UCMbITAHWIA

, KaK MUHUMYM, ClieayioLie CBeAeHus:
(HaumeHoBaHVe opraHmsauum, agpec)

(mata coctaBneHus, Homep)

(c 3afaHHbIM yaapHbIM CNEKTPOM, Ha BMOpaLmio)
(0OoBOAOYHbIE UCMIbITAHUSA, NMPUEMKA U T. 4.)
(cooTBETCTBYHOLMIT METOA UCNbITAHNIA)

(mozenb, HoMep, yepTex, hoTo, NapamMeTpbl U T. 4.)
(BUA, KpenneHus, yepTex, oTo U T. 4.)
(nonepeuHasn Bubpauus v gp.)

(onucaHue, yepTex, PoTo U T. 4.)
(pe3ynbTaTbl NOBEPOK, AaTbl NOBEPOK)

(N0 HOpMAaTUBHOMY OKYMEHTY)
(M3mepuTenbHbIE TOYKM, CNEKTPbI)

(Cn1coK UL, NosyyarLMX NPOTOKO UCTIbITAHWIA)

NMpumeuyaHune — Ecnu pesynbTaTbl UCMbITAHWI JO/MKHLI 6bITh 3aDUKCUPOBAHbI, HANPUMEP B XPOHOOTMYEC-
KOM MopsiAKe, C yKasaHueM napameTpoB WUCTbITaHWii, HABOAEHWUNA, BbIMO/IHEHHBIX BO BPEMSI UCMbITAHWIA, NPeANPUHATLIX
LeicTBnii 1 NnpeacTaBneHnem TabnuL M3MepeHui, To B 3TUX Cy4yasix, Kak NpaBuio, BefyT XypHan UcnbiTaHnii. XXypHan

NCNbITAHUIA 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 pesynbTart, TPyAHO A06OMTbCA 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 CUrHasna Mo 3ajaHHOMY yAapHOMY CMeKTpy B NepByl0 oyepenb
cnepyeT paccMatpvBaTh XapakTepUCTUKM BPEMEHHOTO curHana. dToT Bbl6Op 06bIYHO 3aBUCUT OT XapakTepPUCTUK UCXO04-
HOTO BPEMEHHOr0 CUrHana, no KOToOpoMy Obl/l paccyvMTaH yAapHblii CnekTp, NpUBEAEHHbIi B HOPMATUBHOM [OKYMEHTe.
OfHaKo NMOoCKosbKyY, Kak MpaBuio, HeT BO3MOXHOCTU BOCNPON3BECTU BCE 0COBEHHOCTN CXOAHOT0 CUrHana, cneayet naeH-
TUULMPOBATL Te XapakTepHble 0COBEHHOCTU, KOTOPbIE AO/KHbI NMPUCYTCTBOBATb B CUHTE3MPOBAHHOM CUrHase BO36Yyx-
AeHuns. O6bIYHO BUA UCXOAHOTO CUTHana 3aBMCUT OT paboumx YCNOBUIA, CBA3A@HHbIX C yAapHbIMW BO3AEWCTBUSMU, U
NOJIOXEHNA U3AENNS OTHOCUTENbHO UCTOYHMKA yAapoB. Bo MHOrOM Te 0COGEHHOCTU, KOTOpblE CrefyeT yunuTbiBaTbh Npu
CUHTE31POBaHUN BPEMEHHOT0 CUrHana Bo36yX4eHus, 3aBUCAT OT YyBCTBMTE/IbHOCTM 06pas3La K yaapHbIM BO34eACTBUSAM.

[pyrum chakTopom, KOTOpbI cnegyeT NpUHMMaTb BO BHUMaHWe nNpu Bbibope meToaa (hOpMMPOBaHNSE BPEMEHHOTO
curHana, siBNSTCA OrpaHNYeHuns, CBA3aHHble C UCMbiTaTeNbHbIM 060pyAoBaHMem. Ecnu yaapHoe Bo3aeicTBme BoCnpo-
M3BOASIT C MOMOLLbI BUOPALMOHHbBIX YCTAHOBOK 3/1€KTPOANHAMUYECKOTO WX TMAPaB/IMYECKOrO TUNa, HavyasibHble U KOHEeY-
Hble 3HAYEHUsI CKOPOCTW M YCKOpPEHWUs BUOBPOCTONA A0/MKHbI 6biTb paBHbl Hyn. Kpome Toro, Ansi Nno6oro Bu6pocTeHaa
CyLLeCTBYIOT MakCMasibHO JONYyCTUMbIE 3HAUYEHNS YCKOPEHNS, CKOPOCTU 1 NepeMeLleHns. OT0 3HauYMTeIbHO OrpaHnymnBa-
eT (hopMy 3aatoLero BPEMEHHOIO CUrHana cucTeMbl ynpaBfneHus. [laHHble OrpaHUuYeHnst 0COBEHHO CYLLECTBEHHbI Mpu
nonbITKe BOCMPOU3BECTM yAapHOe BO34eiCcTBME B CAMOM MCTOYHMKE WM No6/M30CTM OT Hero. MeHblue annapaTtypHbIX
CNOXHOCTell BO3HMKAeT Npy He06X0AMMOCTM BOCNPOU3BECTU BO3AelicTBME, HAGMO4aeMoe Ha HEKOTOPOM PaccTOsiHUM OT
VCTOYHMKA MOC/e MPOXOXAEHNS BOJSTHbI BO3OYXAEHMSA Yepes kakyto-nnbo cpegy (KOHCTPYKLMIO).

A.2 BocnpoussegeHue curHana knaccuyeckon hopmbl

Bocnpon3BegeHne Ha BUOPOCTEHAE WMMMy/bca Knaccuyeckoi hopmbl B BUAe, HaNpuMep, NOYCUHYycOUAbl Un
NW/bl C NMKOM B KOHLLE 3a4acTyl NpeacTaBnseT TPYAHOCTU U3-3a OrpaHUYeHWii, HanaraeMbix UCNbITaTeNbHLIM 060pyA0Ba-
HMeM. B To xe BpeMs ucnbiTaHWus Ans yAapHOro crnekTpa, onpeAeneHHoro Knaccuyeckum UMnynbLcoM, 061aaarT TakuMm
[LOCTOVHCTBaMM, Kak CTabubHOCTb ¥ BOCNPOW3BOAMMOCTb. DTO OGbSICHAETCA TEM, UTO YAAPHbLIA CNeKTp AN CUTHaNoB
Knaccmueckoil hopmbl MeEeT XapaKTepHbIil BUA. U. eC faHHbIN yAapHbIii CNEKTP XOPOLLO COrnacyeTcs ¢ UCXO4HbIM Bpe-
MEHHbIM CUTHA/IOM, 3HAYUT, 3TOT BPEMEHHOMN CUrHAN JO/MKEH BbITb 4OCTATOYHO 6IM30K K UMNY/IbCY KNACCUYECKO (DOpMbI.
Bocnpon3BogMMOCTb MOXHO €Le NOBbICUTb, ECIN UMETb AOMOTHATENbHY MH(OPMALMIO O CUTHANE, HanpyuMep O ero nu-
KOBOM 3HAUYEHWMU UM TUMUYHON ANUTENbHOCTW. OCHOBHAS TPYAHOCTb B BOCMPOU3BELEHUN yAapa KNaccu4eckoii hopmbl
Ha BUGPOCTEHAE COCTOUT B TOM. YTOGbI OGUTHCA PABEHCTBA HY/H0 YCKOPEHUSt U CKOPOCTU B HAYasle 1 B KOHLLe UMMNybCa.
OG6bIYHO A5 ATOFO UCMONb3YIOT JONOSTHATE bHbINM KOMMNEHCUPYIOWNIA UMNYILC, NOMAPHOCTL KOTOPOrO NPOTUBOMOOXHA
OCHOBHOMY MMMNYNbCY, ANNTENbHOCTb GO/bLUE, @ YPOBEHb MEHbLUE, YEM Y OCHOBHOIO UMNynbca. KoMneHcmpyouine um-
MyfbCbl 06bIYHO CNeAYy0T HEMOCPEACTBEHHO 10 U Cpa3y Mocsie OCHOBHOMO MMMY/bCa, a UX (hOpMYy, MMKOBOE 3HAYeHue U
ONUTENBHOCTL BbIGUPAOT TakMM 06pa3oM, YTOGbl 06ECNeUnTb 3HAUEHNS BPEMEHHOTO CUTHANa YCKOPEHUst U CKOPOCTW B
Havane v KoHUue paBHbIMU HYSIO.

A.3 CurHan B BuAe 3aTyxatlolieil CUHycouabl

OG6opyAoBaHWe [OBOIbHO PeAKO NMOABEPXKEHO BO3AENCTBIIO UMMY/IbCOB Kaccuyeckoil (hopMbl B MpoLecce aKCny-
atauuu. Mopasfo yauie o6opyAoBaHue NoaBepraeTcsi BO34eicTenio, popMa KOTOPOro 0TpaxaeT AUHAMNYECKME XapakKTe-
PUCTVKU MYyTU PAcmpoCTPaHEHWs! UMMY/ibCa OT UCTOYHMKA K JaHHOMY 06OpyfoBaHMi0. B nepBOM MpuGAVMKEHWU Takoe
BO3/eliCTBYE MOXHO NPEACTaBUTL a BUAE 3aTyxatolleil cuHyconasl. bosee 0610 Takoe BO3AeiiCTBMe 0TpaXaeT CMeCh UH-
OVBMAYaNbHBIX OTKIMKOB. O6bIYHO YEM CNOXHEEe BPEMEHHON CUrHa BO36GYXAEHUS, TeM GO/blle OCHOBAHWIA UCMOSb30-
BaTb A4/1 €r0 BOCMPOU3BEAEHNSI TOT AN UHOW BUBPOCTEHA.
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BosgeiicTBue B hopMe 3aTyxatoLieil CUHYCOMAbl TUMMYHO ANS 060pyA0BaHNUS, PACNOIOKEHHOIO B OTHOCUTENIbHOM
6/1M30CTY OT NCTOYHUKA BO3OYXAEHWSA. YAapHbI CNekTp Ans 3aTyxalouelii CUHycouAbl MMeeT XxapakTepHblii BUA. U BCe CUT-
Hasbl. COOTBETCTBYIOLLINE AAHHOMY YAAPHOMY CNeKTpy, 6yAyT 6/M3KM K MCXOAHOMY. OHAKO eCNM 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 CBeAeHMSA O NMKOBOM 3HA4YeHWW curHana, 4actoTe u koadpduumeHTe gemnduposanns gns
Kaxzoli CUHycouAanbHO cocTaBnsOWEl, a TakkKe COOTHOLIEHUM aMNUTY A 3TUX COCTaBawWwmx. O6bIYHO K (hopMuMpoBa-
HUIO CUrHana Bo36YXAeHVs B BUAE COBOKYMHOCTM 3aTyxaloWwmux CuHycomy npuberaiT B cayyasx, korga BakHON xapakTe-
pUCTVKOW ABNSieTCS BpeMsl HapacTaHus curHana oTKAuKa.

MeToabl CUHTE3NPOBaHUS BPEMEHHOI0 CUrHana B BuAe 3aTyxalolmx CMHycous No 3afaHHOMY yAapHOMY CNekTpy
[0CTATOYHO NOJIHO ONUCaHbl B INTEPATYPE U CXOXU Mexay co6oii. OfHAKO Npu 06LEl CXOXECTU METOAO0B CYLLECTBYET
pasHuua B X NPYMeHeHU, 06yC0BIEHHAs CTPpEMIEHEM 06eCneyYnTb XOPOLLY0 NOBTOPSAEMOCTb CUHTE3MPOBAHHOTO CUT-
Hana. Hanaraemble nNpu 3TOM OrpaHMyYeHnst 4HacTo He NO3BOMAT AOOUTHLCS XOPOLIEro NoA06uA UCXO0AHOMY curHany. Teo-
peTMyecku NOArOHKa yAapHOro crnekTpa K 3ajaHHOMY MOXeT OblTb OCylecTB/ieHa TOYHO TONbKO Ha uvacToTax,
NPUCYTCTBYHOLLUX BO BDEMEHHOM curHane. Cyu,ecTByeT HECKO/IbKO CNOCOG0B yyULINTb COOTBETCTBUE YAaPHbIX CNEKTPOB
Ha MPOMEXYTOUHbIX YaCcTOTax, OAHAKO HU OAUH U3 HUX HE obecneyrBaeT HafeXHble pe3ynibTaTbl. M03TOMYy 06bIYHO Orpa-
HUYMBAIOTCA NOATOHKON CMEKTPOB HA YacToTax CMHYCOMAabHbIX COCTAB/IAOLWMX, & HA MPOMEXYTOUYHbIX YacToTax yBenu-
ynBalT nNpedensl Aonycka. YCNoBUSi NMpaKTUYECKON peanusauuyv MeToda 4acTo NPUMBOAAT K OTPaHUYEHUsSIM 4yucna
3aTyxalLlnx CUHycous B curHane.

MpumeHeHVe curHana Bo36yXAeHUsi B BUAE 3aTyxallmx CUHYCcOoMA NoyTy Bcerga TpebyeTt 40N0/THUTENTbHOTO KOM-
NeHCHpyoLero NMNyabca 4715 NpUBefeHNs K HyJ1IeBOMY 3HAYEHMI0 CKOPOCTU 1 YCKOPEHUS B Havase 1 B KOHLe curHana.
YpoBeHb TaKoro UMMysibca HUXe, YEM B C/lyYae yapoB K/lacCMyeckoii (QopMbl, HO. TEM HE MeHee, OH OKa3bliBaeT BUsSHME
Ha chopMy ygapHoro crniektpa. O6bIYHO BO3MOXHOCTY UCMbITATENbHOW YCTAHOBKM A0NYCKaloT HEKOTOPY cBO60aY B Bapbu-
pOBaHUM YacTOTbl KOMMEHCUPYIOLLErO MMNybca. A8 KOMNEHCUPYOLWEero nMnyabca npeanoyTuTenbHO BbiGUpaTh Hau-
MEHbLUYI0 13 BO3MOXHbIX 4acToT.

A.4 KonebaHnsi CNoXHOU hopMbl

[nHaMunyeckme xapakTepucTukM TUMUYHBIX KOHCTPYKLMIA HA MYTW pacnpoCcTpaHeHUs yaapHOro UMnysibca NnpuBoasaT K
TOMY, YTO BPEMEHHOIi curHan npuobpeTaeT hopMy NocTynaTeNbHbIX KosebaTenbHbIX ABMKEHUA. Ecnn xapakTepucTukm
yAapa B ero UCTOYHUKE HEeCyLL,eCTBEHHbI, BDEMEHHOI CUTHa BO36YXAEHUSI MOXET OblTb NOCTPOEH MO 3afaHHOMY yAapHO-
My CNEKTPY MHOrMMM cnoco6amu. Ho kakoli 6bl cnoco6 HU Gbl/T UICNO/Ib30BaH, TPYAHO 0XMAATL, YUTO CUHTE3MPOBAaHHbI Bpe-
MEHHOW curHan 6yaeT Nnofo6GeH UCXOAHOMY, ECAIM OTCYTCTBYET AONOMHUTENbHAA MHOPMaLMsa 06 3ToM curHane. Takas
[ononHWTeNbHas uHdopmauma 06bI4HO BKIOYaeT B cebs NUKOBblE 3HAYEHMWS, YACTOTbl OTAE/bHbIX COCTABASAOLWNX U aM-
NANTYAHbIE COOTHOLEHNA MeXAy HAMU. OBbIYHO K (DOPMUPOBAHMIO CUTHaNA BO36YXAEHNSI B BUAE CNIOXHbIX kosiebaTtesib-
HbIX NpoLeccoB npuberawT B cayyae, Korga oTKAUK UCNbITYyeMoro 060py0BaHusi MakcManeH HenocpeacTBEHHO nocne
OeACTBMA yAapHOro umnynbea.

MeToab! onpefeneHns KonebaTenbHOro CUrHana CNoXHoW opmbl Mo 3a4aHHOMY yAapHOMY CNeKTpy MHOroo6pas-
Hbl. BbI6GOp MeToga 1 cnocoba ero peanvsauny 3aBUCUT OT BO3MOXHOCTEN UCMbITaTeNbHOW YCTaHOBKM, @ Takxe 0T BOCMpPO-
M3BOAVMMOCTU CUTHANa BO30YXAEHMSA. Ha npakTuke ykasaHHble OrpaHUYeHns NPpUBOASAT K TOMY, YTO CUrHan BO36YXAeHuUs
CTaHOBUTCA Masio MOXOX Ha WCXOAHbIA. TeopeTUyeckn MOArOHKa yAapHOro crnekTpa K 3ajaHHOMY MOXeT ObiTb ocylie-
CTB/IEHA TOYHO TO/IbKO Ha YacToTax, NPUCYTCTBYHLLNX BO BPEMEHHOM curHane. O6bIYHO OrpaHUYMBAOTCA MOATOHKOW
CNEeKTPOB Ha OTAEe/IbHbIX YacToTax, a Ha MPOMEXYTOUYHbIX YacToTax yBeNnynBaioT npeaesibl fonycka.

HekoTopble MeToAbl onpeAenieHunst no 3alaHHOMY yAapHOMY CNeKTPpY curHana Bo3GYXAeHWs CNOXHOW KonebaTesib-
HOVi hopMbl TPEOYIOT NPUMEHEHNS [O0MNOTHUTENBbHOTO KOMMNEHCUPYIOLLErO UMMy IbCa AN1A NMPUBEAEHUS K HYNEeBOMY 3Have-
HUIO CKOPOCTW M YCKOPEHWS B Hauase U B KOHLUe curHana. OfHako CyLLeCcTBYKT U Takme MeToAbl, KOTOpble MO3BONSOT
CMHTE3MpOoBaTb CUTHaN C HY/IEBbIMU 3HAYEHUSIMU CKOPOCTW M YCKOPEHUSI B Hayase W B KOHLe curHana 6e3 npvMeHeHus
KOMMNeHcupylowero nvmnynsca. Ecnu Bce xe TpebyeTca NpyMeHeHne KOMMNEHCHUPYIOLLEro MNY/bCa, TO ero BAUAHNE 06bIY-
HO MeHee CyLLeCTBEHHO, YeM A1 UMNY/1bCOB K1aCCUYECKO hopMbl MM COBOKYNMHOCTU 3aTyXaloLW X CUHYCOUa,.

17



FOCT 31418—2010

MpnnoxeHne B
(cnpaBo4HOE)

MapameTpbl, UCNOMb3yeMble NPy (QOPMUPOBAHUNM BPEMEHHOTO CUrHana Bo36yxaeHus

B.1 O6Gwue NoOMOXeHN

McTouHnKaMu cBefeHuii 06 yaapHbIX BO3AEWCTBUSIX, KOTOPbIM MOXET GblTb NMOABEPXEHO U3genve B npouecce ero
akcnayaTauum, mMoryT 6biTb:

- pe3ynbTaTthbl MsmepeHmﬁ B peasibHbIX YCI0OBUAX 3KCNyaTaunm n3gennsa,

- AaHHble, NOJlyYeHHble A1 CXOXNX 06BEKTOB B CXOXUX YC/TOBUAX NPUMEHEHUS;

- pacyeTbl yAapHbIX MPOLECCOB B KOHKPETHbLIX YCOBUAX MPUMEHEHUS U3LEenus.

Mpu npoBeAeHUN U3MEPEeHWil B peasibHbIX YCNOBUSIX 3KCMyaTauuu usgenus crnefyeT yunTbiBaTb TO 06CTOSI-
Te/NIbCTBO. YTO AN yaapHbIX BO3ﬂ,el7ICTBVIl7I XapakTtepeH 60nbLION ,qVIHaMVIHeCKVIVI AnanasoH CUrHanos.

Ha ocHoBe cBefieHuii 0 peanbHbIX YAapHbIX BO3AECTBUAX yCTaHaBAMBalOT TpeboBaHUS K UCNbITAHUAM C BOCNPOU3-
Be/leHVeM YAapHOro cnekTpa. 3T Tpe6GoBaHNA MOryT pacnpocTpaHATbLCS Ha psj napaMeTpoB, cneunduyecknx ansa yaap-
HbIX BO3AEWCTBMIA. B NX 4nC/I0 BXOAAT.

- A/INTENIbHOCTb YAAPHOro UMMysbea.

- MMKOBOE 3HayeHne yaapHoro nMmnynbca.

- 4YaCTOTHbI COCTaB yAapHOro UMMysbca.

- yAapHblii cnekTp.

MapameTpbl, TPe60BAHNA K KOTOPLIM AO/DKHbI ObITb YCTAHOB/IEHbI B METOAMKE UCMbITAHUIA, 3aBUCAT OT Liefeil ncnbl-
TaHwii. OgHU napameTpbl NPeACTaBASIOT UHTEPEC C TOUKM 3pEHUs NpeaefibHbIX YPOBHEeR BO3aelicTBUS, ApYrMe — C TOUKM
3peHns MasioLMKIOBO ycTanocTu.

B.2 MapameTpbl, CBA3aHHbIE C A4/INTE/NIbBHOCTLIO YAAPHOTO BO36YXAEHMSA

Mpu onucaHun gnutenbHocTn [ yAapHOro Bo3AeicTBMS MOTyT GbiTh MCNOMb30BaHbI CAefyolne napameTpbl;

- 3HauMMmas 4acTb BPEMEHHOro curHana.

- athhekTUBHAS A4NNTENbHOCTbL yaapHoro (nepexofHoro) npouecca”.

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

Heob6xoanmo ocoboe BHUMaHUe yAeNnTb 3afaHunio 4acTOTHOro cocTaBa BPEeMEHHOro CurHana, NockosibKy 3TOo oka-
3bIBaET CyLLeCTBEHHOE B/MsHNE Ha (DOPMY BPEMEHHOTO CUrHana, ero NMKoBoe 3HaYeHve 1 3HauMyto YacTb. B 3aBucumocT
OT YaCTOTHOrO cocTaBa CUrHana JO/kHbl 6biTb ONpeAeneHbl YacToTa BbIGOPKK, @ Takke cnafbl YaCTOTHOW XapakTepucTuku
hmnbTpa Kak B 06:1aCTU HUXKHEN, Tak U B 06/1aCTU BePXHEeli rpaHunLbl YacTOTHOrO AuanasoHa.

AdhhekTMBHAA ANNTENBHOCTL yAapHOro (nepexoaHoro)npouecca MeHee YyBCTBUTENbHA K LLYMOBbLIM Bbl6pocam, HO
Tpe6oBaHUs K4acTOTHOMY COCTaBy M ApYTM napaMeTpamM [JO/DKHbI 6biTb onpeAesieHbl Tak Xe. Kak ykasaHo Bbille. . Kpo-
Me TOro, Heo6X0ANMO BblYUC/IEHNE CPeAHeKBaAPaTUYHbIX 3HAYEeHN CUrHaNoB.

B.3 MapameTpbl, CBSi3aHHble C MMKOBbIM 3HAYEHUEM y[apHOro BO36YyXaeHUs

[ns onucaHns amMnanTyAHbIX XapakTepucTuK yAapHoro npolecca MoryT 6biTb UCMO/Ib30BaHbI Cnegytolme napameT-
pbl;

- MakcumasibHOe U MUHMMasIbHOE 3Ha4YeHNs BPEeMEHHOro CUrHana;

- NJIOTHOCTb BEPOATHOCTN pacnpefesieHns BpeMeHHOro curHana.

- paHXupoBaHue MUMKOB (MOMOXNTENbHbIX U OTpULATENbHBIX) BDEMEHHOTO CUrHaNa;

- YACNIO LMKIIOB HarpyXXeHusi, NoACUYUTaHHbIX METOAOM «/0XAEBOro NoTokKa».

[lvana3oH yacToT BPEMEHHOro curHana v gpyrue napameTtpbl AO/MKHbI 6bITb ONpeAeneHbl, Kak ykasaHo Bbilwe, no-
CKOJIbKY OHU OKa3blBalOT CyLLeCTBEHHOE B/MSHWNE HA XapakTep BPEMEHHOT0 CUrHana, ero MakcumasnbHoe U MUHUMasbHoe
3HaueHus.

Bce aMnnnTyAHble XapakTepUCTMKM CBSI3aHbl C MakCUMasibHbIM (MUHUManbHbIM) 3Ha4EHMEM BPEMEHHOro cUrHana,
coBnajaioLiM C BbICOKOYACTOTHOWM acMMNTOTOW yAapHOro cnekTpa.

[na aHanusa NONOXWUTENbHOW W OTpUUATENbHON YacTeil BpDEMEHHOro curHana npegnoyTuTesIbHO UCNonb3oBaTb
BTOPYIO 1 TPETbIO XapakTepucTuku. MocnegHne aBe xapakTepucTukn Hanbonee LenecoobpasHo NPUMEHATL NPU OLEeHke
yCTanocTHbIX 3ahhekToB 06pasua, a Takke Npu aHanm3e BPEMEHHOro curHana otknuka obpasua («b6onbline NUKN oTKAN-
Ka»). Kak MokasaHo HuXe.

BMecTo nogcyeTa 4ncna nMKoB MOXHO MCMNOMb30BaTh a/lbTePHATUBHbIA MeTo4 nogcuyeTa yncna nepeceyveHunii Bpe-
MEHHbIM CUrHaJIOM HEeKOTOPOro 3aJaHHOro ypoBHS.

[aHHbili napameTp B cTaHfapTe MuHucTepctBa 060poHbl CLUA MIL-STD-810F (2000) «TexHUYeckuii aHanus
YCNOBUIA OKpyXatoLLei cpefbl U MeTOAbl 1aboPaTOPHbIX NCNbITAHNA» OonpeAesieH Kak MMHUMasbHbI epuog BpeMeHHU, Co-
Aepxalunii He meHee 90 % cpefHekBaApPaTUUYHOTO 3HAYEHNS BPEMEHHOro CUrHana, npesblllatoLiero yposeHb 10 % cpepa-
HekBaApaTU4YHOro 3Ha4YeHns BCero yAapHoro UMmnysbca.
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B.4 MapameTpbl, CBA3aHHbIE C HACTOTHLIM COCTABOM y/[apHOro Bo30yxaeHuns

[ina onucaHna 4acTOTHOrO cocTaBa yAapHOro npolecca MoryT 6biTb UCMO/Ib30BaHbI CleayoLine napameTpbl:

- AnanasoH 4acTor,

- cnekTp ®dypbe.

- cnekTpasibHas NJ0THOCTb SHEPTUK;

- cpeiHeKBaApaTUYHOE 3HAYeHWe CUrHana, paccuyuTaHHoe Mo cnekTpy ®ypbe UAM Mo CNeKTPasibHOW MIOTHOCTU
3Hepruu.

[nanasoH 4acToT BpPEMEHHOro curHana fo/mkeH 6bITb onpegeneH Ana obecneyeHns XopoLuei BOCIpon3BoANMOCTHN
ncnbiTaHnii. Mo 3Tolh Xe NpuYMHe BaXHO onpeaennTb U coriacoBaTh C 4Mana3oHoM YacToT UCMbITaHWi YacToTy BbIGOPKM U
YaCTOTHYIO XapakTepucTuky dunbtpa.

dypbe-CnekTp 1 cnekTpanbHas NI0THOCTb 3HEPTN OMUCLIBAIOT YACTOTHbLI COCTaB BPEMEHHOrO CUrHasa U No3BONS-
10T Bble/MTb 3HaUYMTe IbHblE YACTOTHbIE COCTaBsAlOWMe curHana. lNMpu pacyete cnekTpasbHOM NIOTHOCTW MOLLHOCTHW OCY-
LlecTB/IsieTCA HOPMMPOBAHME KakK Ha paspellieHne no 4acToTe, Tak W Ha [A/IMTENbHOCTb BPEMEHHOro CurHana.
CratucTnyeckas NorpeLHoCTb aHann3a MoXeT ObITb yMeHbLUEHA YCpeAHEHNEM N0 COCeAHNM YaCTOTHbIM COCTaBASIOLW MM
cnekTpa.

CpefHekBagpaTUyHoe 3HayeHue, paccunTaHHoe no Pypbe-CrekTpy WAN CnekTpasbHON NIOTHOCTN 3HEpPruun, ABNAS-
eTCA WHTerpasnbHoli XxapakTepucTUKOM YacTOTHOroO cocTaBa CUrHana u MoXeT BbiTb /1IerkOo MHTepnpeTUpPoBaHo.

B.5 MapameTpbl, HeO6X0ANMbIE ANA 3afaHNA yAapHOro cnekrTpa

[ns onucaHua yaapHoOro cnekrpa MoryT 6biTb 3a4aHbl criefyloline napameTpbl.

- po6poTHoCTb O.

- 3HauMMas YacTb yapHOro cCnekTpa;

- hopma nuka ygapHoro cnekrpa.

Yalle Bcero yjapHsblii cnekTp 3a4aloT B BUAE MOSIHOTO YAAapHOro CnekTpa yckopeHus. Kak BapuaHT NpUMeHsoT non-
Hble yiapHble CNeKTPpbl NCeBAOCKOPOCTU UM OTHOCUTESIbHOTO NepemMeLleHns.

[lomxeH 6bITb OnNpefeneH anropuTM pacyeTa yfapHoOro cnekrpa.

PekomeHgyeTcs paccunTbiBaTh yAapHbI CNEKTP No pe3ynbTaraM U3MepeHuin nan MoAeNbHbIM AaHHbIM 4151 pasHbIX
3HauYeHuin fo6poTHOCTN O. HanpumMep 5.10 1 25 (4T0 cooTBETCTBYET KoaghduueHTam gemnduposanma 10 %. 5% u 2 %).
MonyyeHHasn KpuBas oTpaxaeT BO3MOXHbI OTKIMK 06pa3La B 3aBUCMMOCTU OT €0 COBCTBEHHbIX PE30HAHCHbIX YacToT U
KO3 hULUNEHTOB femMnrpoBaHns.

3Haunmmas 4yacTb yaapHoro cnektpa onpegenerHa B FOCT 30630.1.8 kak 4acTb CNekTpa, /19 KOTOPO yCKOopeHue oT-
KNnKa npesbllaeT ypoBeHb MUHYC 346 NUKOBOro 3HaYyeHWs yaapHoro cnekrpa (CM. pucyHok B.1).

1— 3afaHHbIA YAApHbIN CNEKTP; 2 — YacToTbl, COOTBETCTBYIOLLME YPOBHIO MUHYC 3 AB; 3 — YAapHbIA CNEKTP A/ UCXOLHOTO CUrHana.
4 —BYA

PucyHok B.1 — 3HauuMmas yacTb yAapHOro cnekrpa
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dopma nuka yaapHOro cnektTpa MoxeT OblTb OnucaHa CpaBHEHWEM CMEeKTPOB OTKAUKA ANA pPasnuyHbIX 3HaueHwuii O
Ha 3alaHHoe yfjapHoe Bo3felicTBre. Takoe cpaBHEHWe NO3BOSET OLEHUTb, ABNAETCA v yAapHOoe BO3felicTBMNe npouec-
COM npeumMyu,ecTtBeHHO NMNYSIbCHOro unu Koneb6atenbHOro Tuna. MoxHo onpegennTe cnegywuime napameTpbl:

N = (peak SRS)0. 3i(peak SRSJO0. 10,
B =peek SRS/HFA.

rage peak SRS — makcumanbHOe 3Ha4YeHne y[apHOoro cnekTpa;
HFA — BbicOKOYacTOTHas acumnroTa.

Marsble 3Ha4eHns napameTpos /1 u B CBUAETENLCTBYIOT 06 MMMYIbCHOM XapakTepe npouecca (Hanpumep, nosycu-
HycouAanbHbIi UMNYbC), a 60MblIMe — O TOM. YTO yAapHbIil NpoLecc nmeeT KonebaTenbHblil xapakTep. MNMpomMexyTouHble
3HayYeHUss NapameTpoB XapakTepHbl AN CUHYCOWAbl MOCTOSHHOM aMNanTyAbl.

8.6 [pyrue napameTpbl, XxapakTepusywluimne ygapHoe Bo3byxeHune

[na onucaHusa yaapHoro npouecca MoryT 6bITb MCMOIb30BaHbI Takxe Apyrie napameTpsbl.

- 4Mcno 60MbLIMX MUKOB OTKAMKA ANSA OCLMNNATOPa C 3a[aHHON COGCTBEHHO 4acToTOo;

- MOMEHTbI BEPOATHOCTHOIO pacnpeenieHns curHana, Takme kak koathuLmeHTbl acCuMMeTpMMn 1 akcuecca.

Yuncno 60nbWNX NNKOB OTK/IMKA MOXET BbiTb paccCuMTaHo ANS 3af4aHHOr0 3HaveHnsa O n ans 3afaHHoli CO6CTBEHHOM
4acToTbl OCLUMNNATOPA B AMnanasoHe 4acToT UCMbITAHWIA.

3HauveHune O JO/MKHO COOTBETCTBOBATL CBOMCTBAM MCMbITyeMOro o6pasua. Mo ymonyaHuio 3To 3HaueHune BblibrpatoT
paBHbIM 10.

Bonblune NUKn OTKIMKa onpefenieHbl Kak pacyeTHble 3HAYeHUsi OTK/IMKa OCLUNNATOpa Ha BXOAHOE BO36YXAeHue,
npesbillaloLie HeKOTopoe 3a4aHHoe Noporosoe 3HaveHne. Ecav HopmMaTUBHbLIM JOKYMEHTOM He onpefeneHo UHoe, Ync-
N0 60MbLLUNX MUMKOB A5 nopora B 70 % NMKOBOro 3HayeHus n koadduureHTa gemnduposanus ot 2 go 10 % fomkHO
BapbupoBaTbcs a AnanasoHe ot 3 go 20.

MuKn oTKNMKa MOTyT 6bITb NOABEPrHYTHI fanbHellueMy aHanusy B LeNsX UX paHXWpoBaHWsA, onpefeneHns yicna
nepeceyeHunii ypoBHA 1 pacyeTa cnekTpa ycTasnoCTHbIX NOBpexXAeHni (3aBUCUMOCTY Yncnia noBpexAeHnii 0T CO6CTBEHHO
4acToTbl OCLUMNNATOpa 415 3afaHHbIX 3HaYeHuid koadpduuneHTa gemndrpoBaHus 1 BpemeHn Bo3aelicTeua).

MoMeHTbI BEpPOSITHOCTHOTO pacnpegeneHns (koapduumeHTbl acCMMMeTpUN 1 3kcLecca) xapakrtepusylT topmy
yfapHoro Bo3feicTaus. VX MOXHO NnpeAcTaBuUTb B BUAE MIHOBEHHOTO BbIGOPOYHOro 3HadeHns. KoadpdumuneHT acummer-
puUn NokasbiBaeT COOTHOLLEHNE MeXAY MOOXUTETbHBIMU U OTPULLATE/IbHBIMUN 3HAYEHUAMMN BPEMEHHOT0 cUrHana, a koad-
muUmeHT akcuecca xapakTepusyeT Hamume NMKoB a curHane.
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MpunoxeHne C
(cnpaBo4HOE)

CWnHTE3 BpeMeHHOro curHana BOS6y)K,quVIF|

C.1 BsepeHue

MouTn ace NocTaBLMKN CUCTEM YNpaB/ieHNUs 415 31EKTPOANHAMUYECKNX BUOPALMOHHbIX YCTAHOBOK BK/TOYAIOT B UX
cocTas nporpammHoe obecneveHve 4718 UCNbITaHWI C BOCNPOU3BEeAEHNEM 3aj@aHHOr0 yaapHoro cnektpa. OHo no3sonseT
reHepvpoBaTh 3afaloLunii CUTHaN HanpsHKeHUs, NOCTyNalwLWunii Ha yCuaMTenb MOLWHOCTM 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-
Xca no chopme, YactoTe U AANTeNbHOCTU. Mpyn 3TOM Heo6Xxo0ANMO MMeTb B BUAY BCe OrpaHNYeHUs Ha BOCMPOM3BOAMMOE
[BWXEHNe, Hanaraemble UcnbiTaTelbHOl YCTaHOBKOW.

C.2 OrpaHunyeHus, HanaraeMble UCNbITATENbHON YCTAHOBKOW

Kak npasuso, B HOpMaTUBHOM AOKYMEHTe yAapHblli CNekTp onpeaensaioT BNA0Tb 40 061aCTV O4EHb BbICOKMX H4ACTOT,
NOCKO/IbKY 4151 YJapHOTO CMeKTpa HeT orpaHnyeHnii Ha granasoH YacToT 1 ero BEPXHAA rpaHuua npoctupaetcs Ao 6ecko-
HEeYHOCTU. B 061aCTM BbICOKMX YaCTOT KpMBasi yapHOro cnekrpa CTPeMUTCS K MMKOBOMY 3HAY€HWI0 BPEMEHHOrO curHana
BO36YXAeHUS.

Haunbonee cyliecTBEeHHble OrpaHUYEHUs, HanaraeMble UCMbiTaTe/IbHON YCTAHOBKO B OTHOLLIEHUN BOCMpou3Bese-
HWA yJapHOro cnekTpa, onpeAesieHHoro HopMaTUBHLIM JOKYMEHTOM, CBSidaHbl C AMana3oHOM 4acToT BOCMNPOU3BOAUMOIA
BMOpAaLKN, BbIXOAHOW MOLLHOCTbIO YCUIUTENA U MeXaHUYecKoli NPOYHOCTbI0 BUOGPOCTEHAA, KOTOPYIo BbipaxaloT B BuAe
MakCUManbHO AOMYCTUMOro yckopeHus. MpeAenbHble 3HaYeHUA yKasaHHbIX XapakTepucTuk AN Kaxaoro BubpocteHja v
yCUNUTENS MOLHOCTM CBOW. 115 TMNMYHOro BUOGpOCTeHa, pa3BrBatoLwero HoMmHanbHyto cuny 80 kH 1 ynpasnsemoro
CUTHaJIOM C YCUINTENSA C BbIXOAHO! MOLLHOCTLIO 96 KB *A. BEpXHAS rpaHnLa Ananas3oHa 4acToT HaxoAWTCs B npefenax ot
2500 go 3000 lu. a makcMmasnbHoe yckopeHune Ha Bubpoctone — oT 350 ao 400 a,. bonee BbicOKkMe 3HAUYEHNA yKa3aHHbIX
napamMeTpoB o6ecneunBaloT BUGPOCTEHAb! CneLnanbHOl KOHCTPYKLWN.

C.3 XapakTepucTuku nporpaMMHbIX CPeACTB CUCTEMbl ynpaB/ieHus

60/1bLIMHCTBO MPOrPaMMHbIX CPEACTB CUCTEM YNpaBieHUs Npyu UCMbITAHUAX C BOCMPOU3BEAEHNEM YAAPHOTO Chnek-
Tpa Mo3BO/AT NPV hOPMUPOBAHUN BPEMEHHOTO CUrHana Bo3byxaeHns BapbupoBaTh ciefylouime napameTpsbl.

a) Tunbl BeiiBneToB (Hanbonee ynotTpebuTenbHblE):

- 3KCMOHEeHUManbHO 3aTyxatllas cuHyconja.

- 0TPEe30K CMHYCOMAabHOro CMrHana MoCTOSAHHOW amnaInTyAbl.

- HECKO/IbKO CUHYCOMAANbHbIX UMMNY/NbCOB, MOAY/IMPOBAHHbIX OKHOM XaHHa.

Nvuo, npoBoAsiiee ucnbiTaHne, JO/HKHO PeLnTb, Kakoil Tun BeliBaeTa BbibpaTh. BeliBneTbl 11060ro U3 Bbillenepe-
YNCNEHHbIX TUNOB B TOW NN UHOI cTeneHn cnocobHbl 06ecneynTb BbiNOSIHEHWE Tpe6oBaHUii K BOCNPON3BEAEHUNIO 3a4aH-
HOrO yfapHoOro crnekTpa, MoaToMy WCMo/ib30BaHWe BeliBNeTOB WHOIW (DOpMbl He pekoMeHAyeTcs. He cnepyeT Takke
chopmupoBaTb BPEMEHHOW CUrHAS, UCNONb3YS BeWBNETbl PasHbIX TUMOB.

b) BpemeHHOoe OKHO

BpemMeHHOe 0KHO npeAcTaBnseT cob0i NHTepBas BPEMEeHW, Ha KOTOPOM MPOUCXOANT C/I0XEHNE BENBIETOB U KOTO-
pbIM OrpaHnynBaeTca ANTENbHOCTb CUHTE3POBAHHOTO BPEMEHHOTO CUTHaa BO30YXAeHUS.

c) PaccTosHue mexgy yactoTamu BeliB/IeTOB

YacToTbl BeiiBNeTOB OTCTOST APYT OT Apyra, HaunHas ¢ HU3LWel YacToTbl YAapHOro CnekTpa, Ha paccTosHun B 1/n-10
[O/1I0 OKTaBbl, IAe 3HaYeHne napameTpa /1 BbiIGupalT OTAENbHO ANA KaXKA0ro KOHKPETHOro cay4yas.

d) AnutenbHocTb BeliBneTa

AdhekTBHAA 4NNTENbHOCTL BeiiBNeToB 1-ro Tuna onpefenserca koaduuUNeHTOM 3aTyXxaHns CUHycouabl.

[AnnTenbHOCTb BeliBNETOB 2-ro TMna NponopuuoHanbHa Nepuoay CrHycouabl.

AnuTenbHOCTb BeliBNeTOB 3-ro TMNa paBHa HEYETHOMY YWCNY NEpPUOAOB B Npejenax okHa XaHHa.

e) 3ajepxka BeliBneta

Bpemsa 3a4epxKu AN KaxAoro seiiBneta Bbl6upaloT Takum o6pas3om, YTobbl BeliBieT (C y4eToM ero AnTeIbHOCTH)
NOSIHOCTbIO NOMECTWU/ICA B 3aJaHHOM BPEMEHHOM OKHe.

f) KoadpcpmumeHT 3atyxaHus

JTOT NBpameTp 3afjaloT TONbKO A5 BelBneToB 1-To TMna.

n) MonapHocTb

Kaxablii BeiBNeT B Ha4a ibHblii MOMEHT BPEMEHN MOXET U3MEHATLCA MO0 B NONOXNTENbHOM, 60 B OTpULATENb-
HOM Hanpas/lEHUN.

C.4 BocnpousBefeHue yaapHoOro nepexofHoro npouecca

B HOpMaTMBHOM A0OKyMeHTe yAapHbiii cnekTp fo/KeH 6biTb yka3aH BMECTe C COOTBETCTBYIOLMM 3HayeHueM f06-
poTtHocT O U ApYrMMU napameTpamu. VICXOLHbIi BPEMEHHOM CUTHas, Ha OCHOBE KOTOPOro Gbisl MOCTPOEH yAapHbIi
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CNekTp, ykasaHHbIi a HOpMaTUBHOM AOKYMEHTe, He Bcergja ussecTeH. Ho eciv BO3MOXHO, c/ieyeT CONocTaBsATb BpeMeH-
Hbl€ CUTHasIbl — WUCXOAHBIA N CUHTE3VMPOBAaHHbI — B NPOLecce UCMbITAHWA.

Mpu cMHTe3e BPeMEHHOTo curHana Bo36yxAeHna Heobxoaumo obpalaTe BHUMaHWe Ha cnegylolyee.

a) Twnbl BeliB/ieTOB (Hanbosee ynoTpebuTesnbHble)

Xenaemblii pesynbtat o6ecneyrBaeT B TO UM UHOW CTeNeHu NpuMeHeHWe BeliBneToB n6oro Tuna.

3KCMoHeHUManbHO 3aTyxalowas cuHyconga (seiisnet 1-ro tvna), meloljas nuK B HaYane CUrHana, oYeHb yAo06Ha
ANA MOAenMpoBaHna NMPoyAapoB, HO 3a4acTylo ee NCNo/ib30BaHe NPMBOAUT K Ype3MePHO 60/bLINM NMUKOBbIM 3HAYEHU-
AIM YCKOPEHUA B CUHTE31POBAHHOM BPEMEHHOM curHasne.

Hamnbonee NpocTo oUeHNTb BANSAHNE KOHKPETHOrO BeliBneTa Ha BUJ CUHTE3POBAHHOIO CUrHana, Bbibupas BeliBne-
Tbl B )OpMe OTPE3KOB CUHYCOUA NOCTOSIHHON amMnnTyAbl (BeBNeThbl 2-ro Tuna).

[na nMnynbCoB C CHYycOMAaNbHbIM 3anoiHeHnem (BeiiBaeTsl 3-ro Tuna) xapakTepeH naasHbI pocT B Havane (6na-
rogapsi hopme OkHa XaHHa) U MakCUMyM B cepefimHe BPeMEHHOro OokHa.

[NnTenbHOCTbIO CUHTE3NPOBAHHOTO BPEMEHHOrO CuUrHana npolye ynpasnsTb, UCNOb3Ys BeliBneTbl 2-ro n 3-ro Tu-
nos

b) AnanasoH yactoT

[viana3oH 4acToT UCMbITAHUI BbIOMPAIOT C Y4EeTOM AOCTYMHbIX 3HAYEHWUI YacToTbl BbIGOPKM. OH 3aBMUCUT OT YacToT-
HOro cocTaBa yfapHblX BO3feiiCTBUIA B YyCNIOBUAX 3KCNIyaTauum usgenus, a Takke oT 4acToT, KOTopble CNOCOGHO BOCMNPO-
N3BECTW UcnblTaTeNbHoe 060pyAoBaHNe C 3aKpemnsjieHHbIM Ha HeM 06pasLoM.

c) BpemeHHOEe OKHO

ANnTenbHOCTb BPEMEHHOr0 OKHa [0/KHA COOTBETCTBOBATbL CUHTE3UPYEMOMY BPpEMEHHOMY curHany. Cpeau Bcero
npoyYyero oHa 3aBMCUT OT BbIOPAHHOTO AMana3oHa YacToT UCMbITaHWi 1 OT YacTOTbl BbIOOPKU.

B HEKoTOpbIX cMCTeMax ynpasfieHUs NCNoNb3yloT BPeMEHHOE OKHO YABOEHHON ANNTENbHOCTW, NOMeLLas CUHTe3N-
pyeMblii BpEMEHHOI CUrHas nocepefnHe 3TOro OkHa.

O) PaccTosiHue Mexay yactoTamu BeiBneTos

PaccTosiHne mexay coceHUMU YacToTamn BEBNETOB A0/MKHO 6biTb (PUKCHPOBAHHLIM BO BCEM AuanasoHe 4acTtoT
McnbITaHWn. 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 b. Mpu paccTtoAHmAx B 1/6 okTaBbl aTta
norpewHocTb 6ygeT meHee MuHyc 0.5 Ab. Uem 60/bLUe YMC0 NCNONb3YEMbIX BeliBNETOB, TEM TOUYHEE MOArOHKA yAapHOro
cnekTpa.

e) [AnuTenbHOCTb BeliBneToB

[nuTenbHocTb BeliBneTa (3a UCk/oUYeHeM BeliBneTa B JopMe 3aTyxatolieil CUHyconAabl) onpejesnieHa ymcaom ne-
pUOA0B UM NONYNepuoAoB (hOPMUPYIOLL et ero cuHycouasl. 8 HU3KOYACTOTHbIX BEBNETOB OrpaHnynBanowmm akro-
pom siBNseTcA ANMTENbHOCTb BPEMEHHOTO OKHA.

Yucno nepnofos cvHycouabl ANSA Kax4Oro BeliBrieTa 0/MKHO 6bITb OT 3 Ao 10.

Mpu fo6poTHOoCTM 0 =KD ycuneHne OAMHOYHOrO BeliBneTa B yAapHOM CNEKTpe cocTaBnsieT 6 Npu ANUTensHocTH 3
nepuoga. 8.1 — npu gnutenbHoCTN 5 nepnofos n 9.7 — npu 4nutenbHocTn 12 nepnonos. OAHAKO cnefyeT yuynTbiBaTb U
TO. YTO B MPUCYTCTBUM BEBIETOB Ha ABYX COCEAHMX YacToTax, OTCTOALMX APYr OT Apyra Ha 1/3 okTaBbl, HOMUHaNbHOE
ycuneHue, paBHoe 10, gocturaeTcs 3a 10 nepnofos, a Npu paccTosiHnm B 1/6 okTaBbl — 3a 7 NepuofoB..

O TukoBble 3HaYeHNA BeliBNETOB

Mpu HaYanbHOM (hopMMPOBaHWUM 3aAatoLLero CUrHana NMKoBoe 3HaYeHne YCKOPeHNsa ANa Kaxaoro seiiBnera Bbi6u-
patoT paBHbIM 1/10 3Ha4YeHWUa yhapHOro cnekTpa Ha Tol xe yacToTe. B npouecce UcnbiTaHWii 3TO 3HaYeHe aBToMaTnyecku
KOPPEeKTUpyeTCca cucTemoll ynpaBneHus.

0) Bpems 3agepxku BeiiBNeToB

Bpemsi 3a/iepXKn [OKHO GblTb CBOUM A1 KaX/O0ro BeliBneta ¢ y4eTom TOro, YTo BelBeT A0/KEH NOTHOCTbIO NO-
MecTUTbCA a npefenax 3afiaHHoro BpeMeHHOro okHa. Ha npakTuke Havyano BeiiBNeTOB C YacTOTaMu B [BYX HU3LLIMX OKTa-
Bax — M3-3a UX 6oNblIell A/IMTEeNbHOCTM — COBMeELLalT C Havya/loM BPEMEHHOrO OkHe. BeliBneTbl € MakcumasibHbIMU
NVKOBLIMW 3HAYEHUAMU [AO/MKHBI CNefoBaTh APYr 3a ApyroM 6e3 nepekpbiTUS, HaunHasCh B NepBOii MOMIOBMHE OKHA, YTOObI
He AOMYCTUTb C/INLWKOM 60/bLUMX MUKOBbLIX 3HAYEHWI CUHTE3PYEMOro BPEMEHHOIO CUrHana u Ao6bmTbCs Toro, YTo6bl faH-
HbIli CUTHaN K CBOEMY KOHLY UMen 3aTyxalowwuii Bug. OctanbHble BeliBeTbl pasmMeLlaloT B npejenax BPEMeHHOro okHa,
nsberasi 3HaYNTeNbHbIX NEPEKPbITUIA.

PekomeHAyeTCs TOYHO 3HATb, A€ VMEHHO PacnosioXeH KaxAblii BeliBNeT CUHTE3MPYyeMOoro curHana, nockosibkKy
VHOTAa BO3HMKAeT HE06XOANMOCTb N3MEHEHNS UX MOMOXEHWNIA. DTO NPOMCXOAUT, Korga KOM6GUHaLWA BeiBeTOB Bbi3blBaeT
CNNLWKOM 60/bLLIOE MMKOBOE 3HAYeHNe BPEMEHHOro CurHana uav koraa gpyrne napameTtpbl CUTHana BbIXOAAT 3a npefesbl
BO3MOXHOCTEW NCnblTaTeNIbHOro 060pyA0BaHUS.

h) MonapHocTb BeiliBneToB

Mpu HavyanbHOM (hOPMMUPOBaHNN BPEMEHHOIO CUTHana pekomeHAyeTcs, YTo6bl Bce BeliBneTbl 6blN OAHOW nonsp-
HOCTW. locne 3Toro NONAPHOCTbL KaXA0ro BeiBneta N3MeHSAIT NHANBUAYaNbHO, 06MBaAACH CHUXEHUS NMUKOBOTO 3Have-
HWSI CUHTE3MPOBAaHHOrO curHana.

22



FOCT 31418—2010

1) KoadhcpuumeHT 3aTyxaHuii BeiiBneToB

KoadhdhuumeHT 3aTyxaHus BblbupatoT ans Belisnetos 1-ro tuna. PekomeHgyemblii guana3oH — ot 2 % fo 10 % kpu-
TUYECKOro koadhuumneHTa gemMmnrpoBaHns.

C.S lMpoBefeHne ucnbiTaHni

MockonbKy crucTema ynpasfieHns Npu UCNbITAHUAX C BOCMPOV3BEAEHNEM y[apHOro cnekTpa He nMeeT Lenu obpar-
HOIl CBSI3N U HayanbHOe (hOpPMMpOBaHWE 3afalolero curHana He yunTbiBaeT nepefaToyHbIX CBOWCTB MCMbITATE/bHON
yCTaHOBKM C 3aKpen/ieHHbIM Ha Hell 06pasLoM, Heo6Xx0AMMO, YTOGbI NTepaLMOHHbIM Npolecc hOpMUPOBaHNSA BPEMEHHOTO
CurHana BO306YXAEeHUSA HaunHanCcs ¢ ypoBHS Ha 12 b HUXe OKOHYaTeNbHOro.

YTo6bl He fonyckaTb AOMNO/IHUTENbHOM Harpy3ku Ha obpaseLl, pekoMeHAyeTCsA Ha HayaslbHOM 3Tane (C NOHMKEeHHbIM
YypOBHEM) yCTaHaBNMBaTb Ha BUGPOCTON TO/IbKO YCTPOMCTBO KpenneHus 6e3 o6pasiia uaun. YTo NpeanouTUTeNbHO, NCNo/b-
30BaTb BMECTO obpasua nMutaTtope aHanormyHbIM1 AUHAMUYECKMMUN XapaKkTepucTukamm.

B xofe npoueaypbl NOArOHKM YPOBEHL CUrHasia NoCTENEHHO NOBbLIWAatOT CHavana c warom 346 .a 3arem — npu npu-
GNNKEHUN K YPOBHIO OCHOBHbIX UCMbITAHUIA — C warom 1a6. Mocne 3Toro uMutaTop 3aMeHsT UCMbITyeMbIM 06pa3Lom 1
CUHTE3VPOBaHHbIi BPEMEHHOI CUMrHan BOCNPOW3BOAST BHOBb. EC/IM Npu 3TOM AOCTUTHYTbI NpefesibHble XapakTepucTukm
ncnblTaTeNbHOW yCTAHOBKMU, TO MOXET NOTpe6oBaTbCA N3MEHUTb PacnosioKeHne BeB/eTOB BO BPEMEHHOM CUrHaNe um
CKOppeKTUpoBaTh X XapakTepuUCcTUKW, NOCNe Yero MTepaLoHHbI npoLecc Heo6xoAnMMo NOBTOPUTL. VITepaunoHHbI npo-
Lecc MOBTOPSIOT Takxke KaXAblli pa3 Nnpu N3MeHeHUn HanpaseHns 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
Ycnosus skcryaraumm [nana3oH yacTor. 'y,

CeiicMuyeckue Bo3geicTus (060pyf0BaHNe YCTAHOBIEHO HA MOJY UK Ha

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

0 Ecnu cobcTBeHHasi yactota 060pyAoBaHus Nexut Huxke 1 . pekoMeHAyeMmblli auana3oH 4acTtoT ucnbiTa-
HUin — o1 0.1 po 35 Iy,
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