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BBegoeHue

HacTtosawmnn ctaHaapT ycTaHaBnMBaeT METoA UCNLITAHWIA Ha yaap MalnH 1 obopyaoBaHMst BCeX BUAOOB,
014 KOTOPLIX B NpoLecce akcnnyaTtauMm XxapakTepHo BO3AeNCTBUE NepexodHbIX NPoLeCcCoB CIOXHOU (POPMGI.

MeToa ncnbiTaHUW npeanonaraeT NPeMMmyLLIeCTBEHHOE UCTMONb30BaHNE BUBPOCTEHAOR 3NEKTPOoANHAMU-
YecKoro Unu rugpaBnnMyeckoro Tuna B pexxmme BOCNpon3seaeHns yaapHbIX NpoLeccoB B COMETaHUM C CUCTe-
MOW ynpaBneHus. MoryT ObITb UCMONb30BaHblI Takke BUOPOCTEHALI APYrUX TUMOB MPU YCNOBUWU, YTO OHU
NO3BONAOT BOCMNPOU3BECTU 3adaHHble YCIOBUA UCMbITAHUN.

PeaynbTtaTbl BUOpALMOHHBIX UCMBITAHWUA 3aBUCAT OT KBanuUdmnkaLum npoBoasLLEero nx nepcoHana, o Yem
OOIMKHbI ObITb OCBEAOMITEHbI U 3aKa34nK, M CNONHUTENb UCnbITaHWUW. [1pn cocTaBNeHN MeTOOANKN UCNbITaHUN
B Ka4eCTBe BOCMPOU3BOAMMOro BO3AeUCTBUA crneayeT yKasbiBaTb Te NPOLECChl, KOTOPLIE COOTBETCTBYIOT pe-
anbHbIM YCNOBUAM NMPUMEHEHUA U3aenus.

[1o cpaBHeHUIo ¢ MexayHapoaHbiM cTaHaapToM MOK 60068-2-81:2003 HacToALWMK cTaHAAPT AONONHEH
CCbINKaMW, BblAeNeHHbIMA KYPCUBOM W YKasbIiBaOLWMMN ero Mecto B kKoMmnnekce ctaHgaptos OCT 30630,
00begUHEHHBIX OOLLMM rpynnoBbLIM 3aronoBkoMm «MeToabl UCNbITaHWUM HAa CTOUKOCTb K BHELLHUM BO3AENCTBYHO-
LLKUM paKkTopam MalluH, NpUbOPOB U APYrMX TEXHUYECKUX U3OENMNNY.
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FOCT 31418—2010
(IEC 60068-2-81:2003)

M E X T O CY 3D APU CTW BEUHH bl W C T A H O AP T

MeToabl UCNBITAHUN Ha CTOMKOCTb K MeXaHU4YeCKUM BHELLHUM BO34EeUCTBYIOLUM
cbakTopam MaLwuH, NpnbopoB U ApPYrMx TeXHUYEeCKUX nsgenuin

UCTIbITAHUA HA YOAP C BOCINTPOU3BEOEHUEM YOAPHOI' O CIEKTPA

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

[lata BBegeHnsa — 2011—11—01

1 ObnacTtb NpUMeHeHus

HacTodawmnin cTaHaapT pacnpoCcTpaHAeTcsl Ha MalluHbl, NPUdOoPLI N Apyrine TeXHUYEeCKUe N3aenunsa Bcex
BUAOOB (Oanee — M3agenusa) n yctaHaBnmeaeT TpedoBaHUSA K UCNBITAHUSAM MO NPOBEPKE UX CNOCODHOCTU NPOTU-
BOCTOATb BO3AENCTBUIO NepexodHbIX NPOoLLecCcoB CrOXXHOU QOPMBI.

Llenbto ncnblTaHU sIBNSAETCA NOATBEPXAeHMe CrnocoOHOCTU M3aennsa BblAepXMBaTb BO3AEUCTBUS B
BUAE NepexodHbIX NpoLeccoB, YCTAaHOBNEHHblIe cTaHAapTaMu UM TeXHUYeCKUMU YCIOBUAMU Ha NPOAYKLUUIO
(Qanee — HopMaTUBHbIE OOKYMEHTHI), 0e3 CyLeCTBEHHbIX NOBPEXAEHUA N yXyALUEHWUA ero sKcnnyaTtayoH-
HbIX XapaktepucTtukK. INpn aTom pekomeHayeTcd npu sagaHnm BOCNPOU3BOAUMOIo BO3AEUCTBUA UCTMOMNB30BaTh
pesynbTaTbl U3MepeHU, NpoBedeHHLIX B peallbHbIX YCNOBUAX NPUMEeHeHUda nsaenus.

Hacmosuwul cmaHOapm ripumeHsitom coamecmHo ¢ FOCT 30630.0.0, 8 komopoM ycmaHo8eHbi obujue
mpeboeaHUs K rpo8e0eHUIo UcMbimaHUlU Ha 8o30elcmeue 8HeLWHUX (haKmopos.

2 HopmaTuBHbIe CCbINKN

B HacTosilemM ctaHgapTe UCNOoNb30oBaHbI HOPMAaTUBHLIE CChINKKA Ha crneayolme ctaHaapThl:

[OCT 17168—82 dunbTpbl 3NEeKTPOHHbIE OKTaBHLIE U TpeTboKTaBHble. ObLWKMe TeXHUYecKne TpeboBa-
HUA M1 MeTodbl NCMbITAHNIA

[[OCT 24346—80 Bubpauus. TepmuHbl nonpeaeneHus (MCO 2041:1990 «Bubpauua nyaap. TepMuHsbl
n onpeaenenns», NEQ)

[[OCT 30630.0.0—99 MeToabl ncnblTaHUA Ha CTOUKOCTb K BHELUHAM BO3AENCTBYHOLWMM pakTopam Ma-
LLINH, NPUOOPOB U APYrnMX TexHUYecknx ngenuin. Obume TpedboBaHUS

[[OCT 30630.1.2—99 MeToabl UCNBLITAHUN HA CTOUKOCTb K MEXaHUYECKUM BHELLIHUM BO3OENCTBYOLLUM
hakTopam MaluH, npubopoB U APYrMxX TexHudecknx usgenun. VcnbltaHUA Ha BO3AEUCTBUE BUOpaLUn
(M3K 60068-2-6:1995 «AcnbiTaHna Ha BO3aenCTBME BHELWWHMX paKkTopoB. HacTe 2-6. McnbiTaHua. NcnbiTa-
Hue Fc. Bubpauusa (rapmoHudeckasi)», NEQ)

[[OCT 30630.1.8—2002 (M3K 60068-2-57:1989) MeToabl UCMBbITAHNNA HA CTOUKOCTb K MeXaHUYeCKUM
BHELWHM BO3OEUCTBYIOLMM pakTopaM MallvH, NprUbOopoB U APYrnX TeEXHUYECKUX usgenun. cneltaHms Ha
BO3AeNCTBUE BUOpaL MK C BOCNPOU3BeAeHUEM 3adaHHON akceneporpammel npouecca (MIOK 60068-2-57:1989
«McnblTaHns Ha Bo3gencTBMe BHeLWHUX dpakTopoB. Hactb 2. UcnbitaHua. NcnbiTaHne Ff. Bubpauusa, 3agaBa-
emMad B popmMme akceneporpammel», MOD)

[[OCT 30630.1.9—2002 (MOK 60068-2-64:1993) MeToabl UCNbITAHUN HA CTOUKOCTb K MEeXaHUYeCKUM
BHELLUHUM BO34eUCTBYOLWMM dpakTopamMm MallvH, NpUdbopoB KU APYrMx TexHn4yeckmx nsgenun. cneltaHnua Ha
BO3AEUCTBUE CNyYanHON LLMPOKOMNONMOCHOW BUOpaLMK ¢ UCMONb3oBaHUEM LU POBON CUCTEMBI YNpaBNeHUS
ncnelTaHnamum (MOK 60068-2-64:1993 «cnbiTaHuUA Ha BO3aenCTBME BHELHUX PakTopoB. HacTh 2-64. Me-

U3pgaHne odbvumanbHoe
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Toabl ncneltann. UcnoitaHue Fh. WWupokononocHas cnyvanHasa suopaums (C uMdppoBbIM ynpaBrieHnem) v
pykoBoacteo», MOD)

[Tpumeyanwune—Illpn NONb3OBAHUM HACTOSWMM CTAHOAAPTOM LenecoodbpasHo NPOBEPUTb AENCTBUE CCbINOY-
HbIX CTaHOJAPTOB B WHMOPMALMOHHOW CcUcTEMEe obulero nonb3oBaHuUss — Ha odwumumanbHoM cante deagepanbHOro
areHTCTBa No TEXHUYECKOMY PEryNMPOBaHUIO N METPONOIMN B CETU VIHTEPHET UM NO €XErogHo nagaBaemMmomy nHgopma-
LMOHHOMY yKa3aTento « HaumoHanbHble CTaHAAPThI», KOTOPbIW ONyBnmMKoBaH No COCTOAHUIO HA 1 AHBaAPS TEKYLLEro roaa, u
No COOTBETCTBYIOWMNM EXEMECAYHO N3JQaBaEMbIM MHPOPMALMOHHBLIM yKa3aTensm, onybnmkoBaHHbIM B TEKYLLEM roay.
Ecnn CCbINOYHbIM CTAHAAPT 3aMEHEH (M3MEHEH), TO NPU NOMb30BAHUN HACTOSALWMM CTAHAAPTOM CrneayeT PyKOBOACTBO-
BaATbCH 3aMEHSIOLWMM (M3MEHEHHBIM) CTaHAAPTOM. ECNK CCbINOYHBIM CTAaHAAPT OTMEHEH BE3 3aMeHbl, TO NONOXEHNE, B KO-
TOPOM JaHa CCbIfika Ha HEero, NPUMEHSAETCA B YaCTU, HE 3aTparnBatoLLEN 3TY CCbISIKY.

3 TepMUHbI U onpeaeneHus

B HacTosawem ctaHagapte npumMmeHeHbl TepMUHbI Mo TOCT 24346 n 1 OCT 30630.0.0, a Takke cnegyowme
TEPMUHBI C COOTBETCTBYIOLLMMK onpeageneHnusaMu:

3.1 wupuHa nukKa Ha ypoBHe MUHyc 3 gb (—3 dB bandwidth): LupunHa nonockl 4acToT MeXxay ABYMS
TOYKaMW aMNNIUTYOHO-YACTOTHOMN XapaKTePUCTUKN, pacnonoXeHHbIMU Ha ypoBHe 0,708 ee MakCcUMManbHOro
3HadyeHUs, B NpeanonoXeHn, YTO YacTOTHas XapakTepuCcTuKa B AaHHOW Nooce 4YacToT OnUckbiBaeT MUK Oan-
HOYHOTO pe3oHaHca.

3.2 Kputudeckuu koachdpunumneHT aAemncdupoBaHud (critical damping): HaumeHbLee 3Ha4YeHUe Koa3d-
dbunumneHTa gemndpnpoBaHus, NP KOTOPOM CUCTEMA, BbiBEAEHHAs U3 COCTOAHUS paBHOBECUSA, BO3BpAaLLAeTCs B
CBOE UCXoQHOE NONOXeHMe 3a KpaTyaunllee Bpems bes3 nepekonedaHun.

3.3 KpuTudeckasa vactoTta (critical frequency): YactoTta konebaHui, Bbi3biBarOLWKUX (NPU UX AOCTAaTOYHO
BbICOKOM YPOBHE) HenpaBunbHoe PyHKUMOHUPpOBaHWe obpasua, yxyalweHue ero pyHKUMOHamNbHLIX XapaKkTe-
PUCTUK, MEXaHWUYECKNIN pe3oHaHC UK apyrue HeraTuBHble adpdpekThl OTKNKA, HAanpUMep apedeskaHue.

3.4 pemndpupoBaHue (damping): OboOLIEeHHaa XapakTepuctTuka CUCTeMbl, onuchiBatoLlas yMeHbLUe-
H1e ee KonebaHn BCNeacTBMe paccesdHUs MeXaHUYeCcKon SHepruu.

[TpumedaHune—Hanpaktmuke geMnPnpoBaHne 3aBUCUT OT TAKUX XapakKTeEPUCTUK CUCTEMbI, KK pOPMa KOH-
CTPYKUMN, POpMbl COBCTBEHHBIX KONEBaHU, BHYTPEHHUE HANPSXKEHNUS B KOHCTPYKUUK, MPUNOXEHHbIE CUMbl, YPOBEHb KO-
nebaHun, matepuan KOHCTPYKLUUN, NPOCKanb3biBAHUE B COEANHEHUNAX U AP.

3.5 KoadpdhuuueHT gemMmndcgpupoBaHua (damping ratio): OTHowWweHUe koadpduumeHTa aeMnPupoBaHng
CUCTEeMbI K ee KpUTUYEeCKOMY KOSPPULMEHTY AeMNPUPOBaHNS ANl CUCTEM C BA3IKOCTHLIM AeMNUpoBaHUEM.

3.6 peumnben; ab (decibel; dB): OTHOLWIEHNe ABYX BENUYUH B NnorapnupmMmmyeckom maclutaoe.

[Tpumedanune—Bennuumna L, Boipaxkaemas B geunbenax, CBsi3aHa ¢ OTHOWEHNEM ABYX APYIMX BENUYUH, X 1

Xo, POpMynou
L = 20Ig {X]
Xo

3.7 Toudka KpenneHusa (fixing point): YacTtb obpasua, Haxoasilascs B KOHTAKTE C KPENeXHbIM Mpucno-
cobneHnem nnu BMOPOCTONOM B TOM MECTe, rae nsgenve obbluHO 3aKPEennaroT Npn skennyaTawum.

[Tpnmevyanne—Ecnn B ncnbiTaHmax ans ycrtaHOBKM obpasua ncnonb3yloT YCTPOUCTBO, MPUMEHAEMOE Ha
MECTE IKCnnyaTauum n3aenusi, To TOYKY KpenrneHns onpeaenstoT Ha STOM YCTPOUCTBE, a He Ha obpa3sue.

3.8 cTaHgapTU3oBaHHOe yCKopeHUue cBoboaHoro napgeHua (standard acceleration due to gravity);
g,. YckopeHue cBOOOOHOMO NageHus, KoTopoe NpUMeHUTENbHO K HacToALeMy cTaHgapTy OKpYrieHo 4o Onn-
Xanwero uenoro umicna, 1. e. 10 m/c?.

3.9 okHo XaHHa (Hanning window): BpemeHHasa BecoBada pyHKUUA B pOpMe KOCUHYCOUOANbHOMO KO-
nokona, nogasnsawLlas sHa4yeH1Ua peanusalum curdana B Hadane 1 B KOHLEe 3anucu.

3.10 BbIcOko4YacToTHad acumnTtoTa, BHA (high-frequency asymptote, HFA): 3HadeHKe, K KOTOpOMY
ACUMNTOTUYECKM CTPEMUTCS KpMBad yaapHOro cnekrpa B obnacTt BbICOKMX YacTOoT.

[TpuymevaHune 1— 3HaHMe BbICOKOYACTOTHON aCUMMTOTbl BAXXHO C NPaKTUYECKOU TOYKU 3PEHUSA, NOCKOIbKY
OHa COBMagaeT € NUKOBbIM 3HAYEHUEM curHana Bo3byxgeHus. He cnegyet ero nytaTtb € NMKOBbLIM 3HAYEHMEM YAAPHOrO
CrneKkTpa.

[Tpumedvanwune 2— [pyroe HazaBaHne BbICOKOYACTOTHOMN aCUMNTOThl — YCKOPEHUe HyNneBoro nepunoga.

3.11 TOYKM naMepeHUU (measuring points): CneunanbHble TOYKU TpexX BMOOB, B KOTOPbLIX NPOBOAAT
cOOp AaHHbIX NpK NPOoBeAESHNN UCMBbITAHUNA.
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3.11.1 npoBepo4Has Touka (check point). Touka Ha KpeneXxHoM npucnocobneHun, Ha BUGpocTone N Ha
obpasue, pacnonoXXeHHasa Kak MOXKHO brnivke K O4HOU 13 TOYeK KpenneHus U coeanHEHHas C HEN XKECTKOW CBA3bIO.

[MfpnMeyaHue 1—robbl ybegutbcsi B TOMHOM cobniogeHnm TpeboBaHun UCNbITAHWA, UCMONb3YIOT HECKOIb-
KO MPOBEPOYHbIX TOYEK.

[TpumMeyaHue 2— Ecnuyncno Touek KpenneHusi He Boree YeTbipex, KaXaylo U3 3TUX ToueK cregyeT UCMOoNb-
30BaTh B KaYecTBe NpoBeporHOW. Ecnn uncno Tovek KkpenneHusa bonee vYeTbipex, B COOTBETCTBYIOLLEM HOPMATUBHOM 0-
KyMeHTe OOMmKHbl ObiTb onpeaeneHbl YeTbipe Haubonee npeacraBUTEmNbHbIe TOMKU, KOTOpble ByayT Ucnonb3oBaHbl B
KayecTBe NPOBEepPOYHbIX.

[ipnmMmevyaHune 3— B ocobbix cnyvyasax, Hanpumep ana donblwnx obpa3uos unn obpasuos CnoxHon bopmbl,
KOraa npoBepoYHble TOYKU He MOTYT HaxXoauTbCA BONMU3U TOYEK KpenrneHus, NonoXXeHue NpoBepoYHbIX TOYEK JOMKHO BbITh
onpeaeneHo COOTBETCTBYIOLLUM HOPMATUBHbLIM OKYMEHTOM.

[TIpuyMmevyaHue 4 — pu ncnoitTaHMn 6ONbLLUOIO Yucna odbpasLoB HebONbLLUMX pa3MepoB, YCTAHOBIIEHHbLIX € NO-
MOLLIbIO OHOIO KpeneXXHoro npucnocodbneHus, unu npu ucnoiTaHum obpasua HedonsLIOro pa3Mepa, UMeKoLLIEro HeCKomnbKo
TOYEK KpenreHusl, ynpasneHme MOXeT OCYLLECTBNATLCA MO CUrHany ¢ AaTtymka, yCTaHOBIIEHHOIo B O4HOW NPOBEPOYHOW
(OHa e KOHTponbHas) Touke. [pu aToM curHan ynpasneHus bynet B 6onbLuen cTeneHn XxapakrepunsosaTb BUBpaLUIO Kpe-
nexxHoro npucnocobneHust, a He obpasua B TOUKaX KpenneHusi. 3To 4ONYyCTUMO TOMNbKO B TOM Criyvae, eCrnuv 4actoTa HU3-
LLero pe3oHaHca Harpy>eHHOro KpenexHoro npucnocodbneHus 3Ha4YuMTeNbHO NMpeBbLILLAET BEPXHIOW rpaHuLy AvanasoHa
4acTOT UCMNbITAHUN.

3.11.2 KOHTponbHaA Touka (reference point). OgHa U3 NpoBepoYHbIX TOMEK, CUrHan ¢ KOTOPOW UCNonb-
3YIOT AnA yrnpaBneHnsa PpeXXMMOM UCTbITaHUM.

3.11.3 Touka MaMepeHMA oTKnuka (response points): Touyka Ha obpa3sue, B KOTOPOU NPOBOAAT cOOp
OAHHbIX NPU UCCrneqoBaHMM YacTOTHOM XapakTepucTukm obpasua.

[TIpyuMeyvyaHue 1 — Touek U3MepeHns OTKIMKA MOXET ObiTb HECKOFbKO.

[IpyMeyaHNne 2— 3TN TOHYKU He COBNaaaloT ¢ NPOBEPOYHLIMUA UM KOHTPOINbHBLIMWU TOYKaMMU.

3.12 cobcTBeHHas yactoTta (natural frequency): YactoTa cBOH6OAHLIX KONedaHM KOHCTPYKL MU (NepUOo-
OWYECKUX UMK 3aTyxaloLux), 3aBmucallas TONbLKO OT (PUSUYECKUX XapaKTePUCTUK 3TOU KOHCTPYKLUK {MacCChl,
XXECTKOCTUN N Ko dbULMeHTa AemMnpupoBaHust ).

3.13 umncno donblKUx NUKOB oTKNUKa (number of high peaks of the response time-history): lNony4eHHoe
No pesynkTaram N3MepeHuM (B TOUKe U3MepeHUss OTKNNKA) UNU PpacyeToB OTKIMUKA CUCTEMbI C OAHOU CTENEHLID
cBoOOAabLI (ocUMNNATOpPa) Ha 3aJaHHOe BO3ASNCTBME YUCNO NUKOB BPEMEHHOIO cUrHana, npeBbILLaloLLMX 3a4aH-
HOe noporosoe 3Ha4yeHue (CM. pUCYHOK 1).

YckopeHue, % nuKoBOro aHa4eHus
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1 — obnacTb NONOXUTENbHbLIX MUMKOB, NPEBbILWALLMX Noporosoe 3HadeHue (+ 70 %);
2 — obnacTtb oTpuuaTenbHbIX MUKOB, NPeBbILLAIOLWKX Noporopoe 3aHa4veHue (—70 %)

PucyHok 1 — lNpumMep oTKNMKa ocLUnnaTopa Ha 3aaHHblA BpeMeHHON curHan Bo3oyxgeHus
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[ PUMMEYAHMWE 1T — HO,EI,C‘-IET HYncria rnMKoB B CUrHarsie OTKITUMKa UCTOIb3yKT MNMOTOMY, HTO UUMKITMHHOCTDL 3TOIO
CUrHalria MmaCkmpyertcHd HalimMdnem rnepexogHbolX npoueccon.

[MTpnmevaHune 2—Illog NnMKom curHana NnOHMMAatOT ero OTKNOHEHWE OT HyIs B CTOPOHY NOMOXUTENbHbIX UMW
OTpUUATENBHBIX 3HAYEHUN MEXAY ABYMS NOCNeaoBaTENbHLIMU MEPECEHEHNAMMN HYNEBOIO YPOBHS (CM. PUCYHOK 2).

[ PUMMEeYaHWE 3 — CornacHo HaCTOALWEMY CTaHAapTy npeanovTtutTeribHbIM HABIAETCH ornipegeneHne Hncria
BonbLWKX NMKOB NO pacyHeTaM, a He USMEepPeHNnHdM, MNOCKOIIbKY MNnoclieaHne He Bcerga BO3IMOXXHO BbINOJTHUTD.

YckopeHue, % nMKoBoOro aHa4veHus
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PUCYHOK 2 — [pumep naeHTnpurkaumm nMKOB OTKIMUKA, NPEBbIWAoWMX Nnoporosoe 3HaveHne (70 %)

3.14 ocumnnarop (oscillator): Cucrema ¢ oaHoOM cTeneHblo cBOOOALI, CNOCODHAA NPOU3BOAUTL UMK
noaaepKnBaTb MexaHu4eckmue KonedbaHus.

3.15 nay3a (pause): VIHTepBan BpeMeHn Mexay AByMS rnocnegoBaTeribHbIMA BOCMPON3BEAEHUAMUN 3a-
OAaHHOro BO3Oy>XaeHUs.

[Tpumedanune—[OnutensbHOCTb Nay3bl T, B CEKYHAAX, crieayeT BblbupaTb Takon, YTobbl n3bexatb 3HaYUTENb-
HbIX HANOXeHUN OTKINKKa obpasua. PekomeHgyemoe 3HaveHne T 4onxKHO yaOBNETBOPSATb YCITOBUIO

T}'I'IOO!

f d

rae f — nepeasi coOBCTBEHHAs YacTOTa He3aTyxXalwmux konebaHun obpasua, B repuax;
d — KO3hPMULMNEHT KPUTUYECKOTO AeMNPUPoOBaAHNA HA YacToTe [, B repuax.

3.16 npegnoutTuTenbHble HanpaBneHUA Bo3gencTBuUA (preferred testing axes): Tpu B3aMMHO OpTO-
roHarnbHbIX HanpaBneHus, BbibpaeMbIX TaKUM 0Opa3om, YTODLI NPpY BO3OEUCTBMM BUDpaL MK B 3TUX HanpaBe-
HUSAX BEPOATHOCTb NOBPEXASHUS obpasLua Obifla MakcUManbHOMN.

3.17 pobpoTtHocTb (Q-factor): Benu4vnHa, xapaktepusyrowlasl cTeneHb OCTPOThI pe30oHaHca NN n3dun-
paTenbHOCTb NO YacToTe KonedbatenbHON MEeXaHUYECKOM CUCTEMBI C OQHOW CTeneHbo cBoBOALI N obpaTHas
yOBOEHHOMY KO3 PUUMEeHTY AeMndpupoBaHUA.

3.18 3apgaHHbIU YOapHbIU cneKTp (required SRS): YOoapHbIN cnekTp, dpopmMa KOTOPOro yCTaHOBMEHa
COOTBETCTBYOLWMM HOPMATUBHBLIM JOKYMEHTOM (CM. PUCYHOK 3).

[TpnmeyaHune—HoOpMaTUBHBIM AOKYMEHTOM MOXET DblTb OnpeaeneHo HECKONbKO yAAPHbIX CNEKTPOB OIS
Pa3HbIX 3HAYEHUWN JODPOTHOCTU, KAXAbIN U3 KOTOPbLIX NCMOMb3YIOT B KOHKPETHOM CIy4ae.

4
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1 — 3a0aHHbIM YOAPHbIW CNEKTP; 2 — peanbHbIW yOAPHbIXU CNeKTp; 3 — obnacte gonycka (= 1,5 ab);
4 — BYA; 5 — 1o4vkn yaoapHoro cnekrpa 3a npegenamu obnactu gonycka

PrncyHok 3 — TunnyHbin rpadouk yaapHoro cnekrpa (B norapupmmyeckom macwrabde)

3.19 yoapHbIU cneKTp (shock response spectrum, SRS): ['paduk 3aBUCUMOCTU MakKCUManbHOIo OT-
KNnnKa (nepemMeLleHunsi, CKOpoCTU UM YCKOPEHNUSA) Ha 3aJaHHoe BXOOQHOE BO3OeUCTBUE aHCcaMbnsa OCLUMMATO-
POB C 3aaHHbIM 3Ha4YeHMEM A0DPOTHOCTU OT CODCTBEHHLIX YACTOT KoNebaHMn aTUX OCLIUNNATOPOB be3 yueTa
aeMndorpoBaHu4.

[MTpumevanune 1 —Illpnpacyerax, eCnmMHOE He OOYCNOBNEHO, NCMONb3YIOT IMHENHbBIE CUCTEMbI C OAHOW CTE-
NeHbio cBOHBOALI C BA3KOCTHLIM AeMNOUPOBaAHNEM.

[TpumevaHune 2— HopMmatUBHbIM AOKYMEHTOM ANA OOAHUX U TEX XXEe UCTbITAHUN MOXET ObITb YCTAHOBMNEHO HE-
CKONbKO yAapHbIX CNEKTPOB A5 pa3HbIiX 3Ha4YeHU OBPOTHOCTU, U3 KOTOPLIX BbIOMPAIOT TO, YTO B HAMDONbLUEW CTENEHN
COOTBETCTBYET UCMBbITYEMOMY 0Dpasuy.

3.20 yvacTtoTa guckpetusauum (sampling frequency): Hrucno BeIOOPOYHBLIX 3HAYEHUN cUrHana B e4uHN-
LIy BpeMeHU (cekyHay) Npu sanncu Unm npeacrtasneHnn curHana B LA POBOM BMae.

3.21 ponyck Ha curHan (signal tolerance): BenundnHa, Bblpakaemas B nNpoueHTax U onpegendemMad
dbopmynon

Sf :[NF 1]100,
F

rae NF — cpeaHekBagpaTUyHoOe 3Ha4YeHne 3afaroLlero curHana;
F — cpegHekBaapaTU4HOE 3HaYeHne curHana, BOCNpousBeeHHoro Ha Bubpoctone.

[MTpnmevanune 1 — [daHHbIM NapameTp HE 3aBUCUT OT TOr0, KAKOW napameTp Bnbpaumm (yCKOpeHne, CKOpPOCTb
NN NepemMeLLeHne) NCNonbayloT ANs ynpaBneHus UCNbITaHUAMM.

[Tpnumevanune 2—[daHHbIn napameTp NPUMEHAIOT TONBKO AN BO3DyXAeHUS CUHYCcOMZanbHOM BUDpaLUnen.

5
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3.22 3HauMMasl yacTb BpemMeHHoro curHana (strong part of the time-history): Y4yacTtok BpemMeHHOro
CUrHana mexay AByMsi MOMeHTaM1 BpeMeHU, Koraa curHan B NnepBbiv pa3 AoCTUraeT ypoBHA 25 % NUKOBOTO
3HavYeHusa U Korga oH B nocnegHun pa3s onyckaeTcs HUXKe 3TOro YpoBHS (CM. PUCYHOK 4).

YckopeHue, % NUMKOBOro 3Ha4YeHus
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PucyHok 4 — TunnyHas popmMa BpeMeHHOro curHana Bo3oyxaeHus

3.23 CUHTe3npoBaHHbLIX BpeMeHHOU curHan (synthesized time-history). BpemeHHOW curHan, co-
30aHHbIAN NICKYCCTBEHHO TakMM 0bpa3om, YToDbI ero yaapHbI cnekTp 6bin BClogy He HUXKe 3a4aHHOro yaapHoro
CnekKkTpa.

3.24 puana3oH YacToT ucnbiTaHMM (test frequency range): [lmanasoH 4YacToT Mexay HWKHen £, 1 Bep-
XHeW f, rpaHULI@MK, COOTBETCTBYIOLLIMMW HU3LLEW U BbICLLEN YacTOTaM UCMONb3yeMbIX ANA CUHTE3UpPOBaHUA
BPeMEeHHOro curHarna BeMBneToB, KOTOPbIM 3aBUCUT OT POPMbI 3a4aHHOIo yaapHOro cnekrpa u BO3SMOXXHOCTEN
MCNbiTaTeNnbHOrO 00OpyaAOBaHNSA C YCTAHOBNEHHLIM Obpa3sLIOM.

[TpuMeyaHne— [lmana3oH 4acToT, B KOTOPOM 3a4aH yaapHbIU CNEeKTp, LUMpe Anana3oHa 4acToT UCTbITaHUN K
TeopeTuyeckn HeckoHeyeH (cm. 3.10).

3.25 peanbHbIU yaAapHbIUM cnekTp (test SRS): YoapHbIM cnekTp, pacCYUMTaHHbLIU NO CUTHanNy B KOH-
TPONbHOU TOYKE BUDpOCTEHAA TeopeTUYECKN NN C MOMOLLLIO CpeACTB aHanuaa yaapHbIX CNEeKTPOB (CM. PUCY-
HOK 3).

3.26 BpemeHHOM curHan (time-history): 3anucb yCKOpeHusi, CKOPOCTU UMK NepemMeLlleHna Kak oyHK-
LN BPEMEHM.

3.27 BpeMeHHoe okHO (time window): [nuTenbHOCTb CUHTE3UPOBAHHOIO BPEMEHHOIo CUrHana, BKIo-
YyawLlero B ceba Bce 3ajaHHbie BEUBIETHI.

[1pvmMmeyaHne— HekoTopbie CUCTEMbI YNPaBNEHNA NpegycMaTpuBaT yABOSHNE BPEMEHHOIO OKHA M LIEHTPU-
pOBaHWE CUHTE3UPOBAHHOIO BPEMEHHOIO CUrHana OTHOCUTESNbHO 3TOr0 OKHA.

3.28 BeuBnert (wavelet): BpemeHHOU cUrHan Ha HEKOTOPOU YacToTe, UCNONb3yeMbl ANna opMUpoBa-
HUA curHana Bo30y)aeHus Nnpu UcnbiTaHUAX ¢ BOCNpou3sBeaeHUeM 3a4aHHOro yaapHoOro crekTpa.

[TpnmedyaHune— TepMnH «BENBINET» B TOM CMbICIIE, KAK OH NPMMEHEH B HACTOSILLEM CTaHAapTe, He cneayeT
nyTaTh C aHaANOMM4YHbIM TEPMUHOM, UCTIONb3YEMbIM B TEOPUM BEMABMNETOB UMK BelBrneT-aHanuse.

4 TpeboBaHMA K UCNbITaTeNLHOMY 000OPYAOBaHUIO

YcTaHaBnuBaeMble XapakTepucTUKU UCNbiTaTeNbHOro 060pya0oBaHUA OTHOCATCH KO BCEMY UCMbITATE Nb-
HOMY obopyaoBaHuio B LenoM. B cnyyae BMbpaLMOHHOW YCTAHOBKU 3NEKTPOANHAMUYECKOro Unu rmapaenm-
4ecKoro Tuna aTto obopyaoBaHue BKIOYaAET B cebs ycunutenb MOLLHOCTU, BUBpoCTEHA C YCTPOMCTBOM
KpenneHus obpasua u cuctTemMy ynpaeneHus.

6



FOCT 31418—2010

TpeboBaHus, ycTaHOBNEHHbIE B 4.1 — 4.3, NpoBepsoT Npu BO30DYXXAEHUN rapMOHUYECKUMU KOoNeba-
HUSAMMW.

4.1 Bocnpouzsogunmoe gBmxeHue

[Tpn noBepke UcnbiTaTebHOro 0060pYyAOBaHNUA BOCNPOU3BOAMMOE OABUMXKEHNEe NpeacTaBndeT cobon rap-
MOHMYECKNe konebaHua, KOTopble BO BCeX TOUYKaX KpenneHua obpasua A0MKHbIl ObiTe NPUONN3NTENLHO OaU-
HaKOBbLIMW U MOCTyNaTesibHbIMU B npeaenax orpaHn4eHnn, yCTaHoBEHHbIX B 4.2 1 4.3.

4.2 NMonepeyHble KonedaHus

B ananasoHe YyactoT go 1000 'y nnkoBoe 3Ha4YeHUe yCKopeHUs Nnu nepemMelleHns B NpoBepPOYHbIX TOU-
Kax B NOOOM HanpaBneHUW, NepneHanKynsapHOM K HanpaBneHno BO3DYXKAeHns, He AomKHO npesbiwaTh 50 %
MAKOBOrO 3HAYEHUSI YCKOPEHUSA UM nepeMeLlleHnss B OCHOBHOM HanpaBneHUU Bo3OyXaeHUs. Ha vacTtoTax
cebille 1000 Ny gonyckaeTtcs, 4Tobbl 3T0 oTHOWEeHMe gocturano 100 %. 31o TpedboBaHME KOHTPONMPYIOT TOMb-
KO B 3alaHHOM AManascHe 4acToT UcnbiTaHW. B psige cnyyaes, Hanpumep ansi obpasLoB ManbiX pasmMepos,
OonycKkaeTca ycTaHaBNMBaTh Donee XXecTKne orpaHnYeHns Ha nonepevHsle konebaHna (Hanpumep, Ao 25 %),
eCnun 3TO NpeayCcMOTPEHO COOTBETCTBYHOLWMM HOPMATUBHBLIM AOKYMEHTOM.

Ecnu Ha pesynbTaThl UCNbITAHUA DONbLUIOE BNUSIHWE OKA3bIBAKOT NMapasnuTHble YyrnoBble KonebdbaHunst BUD-
pocTona, ACNYyCTUMbIA YPOBEHb 3TUX KonebaHnn AoMKeH ObITb YCTAaHOBMNEH B HOPMaTUBHOM AOKYMEHTE M OT-
pa)KeH B NMPOTOKoNe UCTLITAHUN.

NHoraa, Hanpumep ang obpasyoB 0ONbLUNX pasMepoB U BoNbLLUOKW Macchl, He yaaeTcsl CODNMIOCTU Bbl-
LieyKasaHHble orpaHu4eHus Ha nonepedHble konebaHus Ha oTAenbHbIX YacToTax UMM BO BCEM AMana3oHe
YacToT UCNbITaHUN. B 3TOM cnyyae B HOPMATUBHOM AOKYMEHTE A0/MKHa ObITb UCMOMNb30BaHa oaHa 13 crneayto-
LLX POPMYITUPOBOK:

- nonepeyHblie KonedaHus, npeBblllaoLne 3a4aHHbIN YPOBEHb, A0MKHbI ObITh 3adPUKCUPOBaHbI U yKa3a-
Hbl B NPOTOKOMNE UCMbITAHUN;

- nonepeyHble KonedbaHna He NpeacTaBnaAloT ONacHOCTU ANg obpasua U KOHTPOor He noanexar.

4.3 NameputenbHaa cuctema

XapaKTepUCTUKN U3MepUTENbLHOW CUCTEMBI AOITDKHBI MpeaycMaTpuBaTh BO3MOXHOCTb NPOBEPKN BbIMOI-
HEHUSA YCMOBUA, UTO UICTUHHOE 3HaAYeHMe NnapamMeTpa BUMdbpaumm B KOHTPONbLHOW TOYKE B 3a4aHHOM Harnpasne-
HUM OBUWXKEHUA He BbIXOAWT 3a npegenbl yCTaHOBNEHHOTo AoNycKa.

Ha TOYHOCTb U3MepPEeHNN OKa3bIBaET CyLLeCTBEHHOE BNUAHUE YAaCTOTHAs XapakTepuctmka namepuTtens-
HOWM Lenun, BKNovawLwen B cedst Aatyunk BUbpauumn, cornacyroulee yCTpoucTBo U YCTpoOUCTBa cbopa n obpaboT-
KA AaHHbIX.

HWKHAA rpaHnLa ArnanasoHa 4acToT U3MepUTerbHON CUCTEeMbI He AiofkHa npesblwaTh 0,671, (f, — YacToTa
CaMoro HM3KoYacTOTHOrO BenBrieTa), a BepXHAd rpaHiLa He JorpkHa bbiTb MeHee 1,5f, (f, — 4acToTa camMoro Bbl-
coko4yacToTHOro BeueneTa). B ykasaHHOM AManas3oHe 4acToT aMnUTYQHO-4acTOTHAas XapaKTepuUcTUKa U3Mepin-
TeNbHOW Uenn AormkHa ObITb NOCTOSIHHOW B npeaenax £ 5 %.

5 TpeboBaHMA K peXxXuMmaM UCNbITaHUN

5.1 YnpaBneHue UCNbITaHUAMU

BpemeHHOM curHan Bo3dyXaeHUs AomKeH npeacTaBnaTe COOON COBOKYMNHOCTb BEMBMETOB B Npegenax
3aJaHHOro BPEMEHHOro OKHa. OTOT CUrHan AomkeH ObiTh onpeaeneH COOTBETCTBYIOLLMM HOPMaTUBHBIM JOKY-
MEHTOM A4 3a4aHHOro yaapHoro cnektpa, kak rnokasaHo B 9.3.

Ecnn HopMaTUBHBIM OOKYMEHTOM He YCTaHOBNEHO MHOoe, 3HavyeHune KoadduumeHTa gaemndupoBaHuUs
NPUHUMAKOT paBHbIM 5 % (4TO COOTBETCTBYET 3Ha4YeHU0 A0bpoTHOCTM Q, paBHOMY 10). 3Ha4YeHMs kosdhULm-
eHTa aemMndguposaHna (A0OPOTHOCTN) MOTYT ObITb YTOUHEHEI MO pe3ynbTartaMm 1UccrnegoBaHU YacTOTHOU Xa-
PaKTepUCTUKN obpasua (cM. 9.2). PesynbTaTbl TakKnx UccneaoBaHUA NOMOraloT Takke onpeaenntb, Kakoe
3HayeHne Q HeoOXoAMMO UCNOMb30BaTh, €CNU B HOPMaTUBHOM AOKYMEHTE NPpUBEAEHO HECKONbKO YAaPHbIX
CNEKTPOB ANS pasHbIX 3HAYEHUN JOOPOTHOCTH.

PaccTosiHue Mexay coceaHUMM YacToTaMn BEMBNETOB BbIOMpPaOT B 3aBUCUMOCTU OT 3agaHHOW Ao0poT-
HOCTW paBHbIM:

- 1/3 okTaBHOMW nonockl Ans 4obpoTHOCTU Q He Bonee 5;

- 1/6 okTaBHOM Nonockl Ana 4odbpoTHOCTN Q B MHTepBarne oT 5 Ao 25;

- 1/12 okTaBHOM nonockl Ans AobpoTHocTU Q He MeHee 25.

[TpnmedaHnwne—Psag cpeagHereoMmeTpuyeckmnx 4actoT OKTaBHbIX nonoc yctaHoeneH FOCT 17168.
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5.2 Honycku Ha ygapHbIM CREKTP

PeanbHblM yoapHbIA CNEKTP, NOSyYeHHbIN MO U3MEPEHUAM B KOHTPOJTIbHOW TOYKE, He AOJDKEH OTNnYaTh-
Cs1 OT 3aaaHHoro bonee yem Ha 1,5 ab (cM. pUCyHOK 3).

[onyckaeTca, YToDbI B HEKOTOPOU 0O6nacTu Unn obnacTax 4acTtoT (B cyMmMme He npeBbliwarowmx 20 % gna-
nasoHa YacToT UCNbITaHUI) KpUBas yaapHOro cnekTpa Bbixoguna sa npegenbl ykasaHHOro gonycka (He npeBbl-
las nNpyu 3TOM KPUBYHO 3adaHHOro yaapHoro cnekrpa bonee 4em Ha 3 ab), ecnu Tonbko aTa obnactb nnu
obnacTn He BKMOYaKOT B ceda KpUtnuyeckme 4actoTbl obpasua. OTKNOHeHWe OT 3a4aHHOro yaapHoro cnekrpa
OOJDKHO ObIThb 3a(PUKCUPOBAHO B NMPOTOKOMNE UCTMbITaHWUN.

OTKMOHEHUA peanbHOro yaapHoro cnekrpa oT 3agaHHOro npoBepsAlnT Ha YacToTax, paccToaHUAa Mexay
KOTOPbIMU Te Xe, UTO YCTaHOBMNEHbI B 5.1 (B 3aBUCMMOCTU OT 3Ha4YeHUs1 4ODPOTHOCTH), NN MeHee.

5.3 TpeboBaHUA K BbIYUCIIEHUIO pearibHOro yaapHoro cnekrpa

UTobbI CBECTU K MUHUMYMY MOrPELIHOCTb OLEHKN pearibHOro yaapHoro cnekrpa, Heobxogmmo ocoboe
BHUMaHWE yaenuTb Belbopke U dnnbTpaLnm curHana B KOHTPOSbHOM TOUKE.

PekomeHayeTcs, YTobbl YacToTa BbIOOPKM Mo MeHbluern mepe B 10 pas npeBblllana BEPXHIOK rpaHun-
Ly £, €Crnn TONbKO NpU pacyeTe yaapHOoro criekTpa He NPUMEHSIIOT npoueaypy UHTepnonsaumMm BpeMeHHOoro
curHana.

[MTpumevanune 1 —Tlpn BbINONMHEHMU BbIWLEYKA3AHHOIO YCNOBUS MOMPELLHOCTb OLUEHKN OTKINUKA OCUMNNATOPA
C MakcMmManbHOW COOCTBEHHOW YacTOTOM £, He byaeT npeBblwaTh 5 %. Ecnu xe yacToTa BeIbopku byaeTt Bcero B 2,56 pasa
npesbiwaTh £, (4TO ABNsAeTCA 00bI4HbIM TPEOOBaAHMEM AN YACTOTHOIO aHanM3a CUrHanoB), 3Ta NOrPeLHOCTb MOXET MNpe-
BbiwaTtb 60 %.

Ecnuv nepeg pacyeToM ygapHOro crnekTpa UCNonb3yoT Npoueaypy UHTepnonaumMm BpeMeHHOro curHana,
TO AOCTaToOYHO, YTODbI YacToTa BLIOOPKKM B YeThIpe pasa Nnpesblllana BepXHot rpaHuuy f,.

[na npepoTtepalleHna adbdekTa HanoXeHNsa cnekTpoB nepea ouMPpPOBKON aHaNoOroBoro curHana Heoo-
XOANMO NMPUMEHSITb HU3KOYACTOTHYIO duUnbTpauynto. PekomeHayeTcd, 4Tobbl B TOUKE cnaga YacTOTHOM Xapak-
TEPUCTUKU PUIbTPA HWKHUX YacToT, rae ee ypoBeHb MOHWXKaeTcA B ABa pasa, YacToTa Obina pasHa 1,5f,.
KpyTuaHa cnaga gomkHa ObITh, Mo KpanHen mepe, MuHyc 60 ab/okTaBa. BeinonHeHme sTux TpeboBaHmnin obec-
evymBaeT perncTpaLmio HemckaxeHHoro oTknmnka ocumnnaTopa ¢ cobcTseHHon Yactoton £,. [pu aTom byayT
104aBMeHbl TakKe ¢pas3oBble MOrpeLHoCcT, CBSA3aHHbIE C MPUMEeHEHNEM PUNbTpa HWKHUX YacToT. Pasovac-
TOTHaA XapakrepucTmka dpunbTpa Ao/mkHa ObiTb MMHEUHON.

Ecnun Ha pesynbTaThl UCNbITAHUA MOTYT OKa3biBaTb BNUSIHUE HU3KOYACTOTHbLIE MOMEXU UM NOCTOAHHOE
CMeLlleHne curHana, HeobXxoaMmo NPUMEeHATL PUNLTP BEPXHUX YacToT. PekomeHayeTcst, 4Tobbl B TOUKe crnaja
YACTOTHOW XapaKTepUCTUKN punbTpa HUXKHUX YacToT, rae ee YPOBEHb NOHWXKaeTCcHa B ABa pasa, YacTtoTa He
npeBsbilliana MakcumMmarbHOro U3 AByx cneayrownx sHadeHunn: 2 'L nnmn ogHa gecatas HuxXHen rpaHnubi f,.

[ononHuTenbHas NorpelHOCTbL BO3IMOXHA B TOM clnyyae, ecn curHanbl BO30YXAeHWUs1 N CUrHanbl OT-
KNMUKa OCUMNNATOPOB He YCNerT NOMHOCTLIO 3aTyXHYTh B Npeaenax 3agaHHoro BpemMeHHoro okHa. OcobeHHo
Ba)XHO YUUTLIBATb 3TC ANSA OCUUNNATOPOB C HU3KUM 3HauyeHneM koappuumeHTa gemnguposaHuda. [ns UCKo-
YeHUsa NOSIBNEeHUA NorpeLHoCcT AaHHOro Buaa Heobxoanumo, YTobbl ANUTENbHOCTL BBIDOPKM DblNa AoCTaTou-
HO BOMbLUOW.

[Tpnmevanune 2—I[lpn aHannise BNUsHNA BPEMEHHOIO OKHA Ha MOMPELHOCTb BOCNPON3BEAEHNA YOAPHOIo
CMeKTpa 4acTto BBOAAT AOMONHUTENbHbIE TEPMUHbI. «MOMHbIV YOAPHbBIN CNEKTP», «HAYalNbHbIV YOAPHbIU CMIEKTP» N «OCTa-
TOYHbLIN YOaPHbIN CNEKTP». TEePMUH «MOSNHbIN YOAPHbIM CNEKTP» (MHOr4a ero Takke Ha3biBaloT MAaKCUMaKCHbIM yaapHbIM
CNEKTPOM) cooTBETCTBYET onpeagenenunto 3.19. lNpwn onpeaeneHmnn Ha4anbHOIroO yAapHOro CrnekTpa y4nTbiBalOT MakCUMarb-
Hble OTKIMUKWN OCUUNNIATOPOB TOMBKO HA MHTEpBAane BXOAHOIMO BO3AENCTBUSA (BPEMEHHOIO curHana Bo3byxXgeHust), a npm
onpegeneHnn oCTaTtouHOro yaapHoOro Cnekrpa — Ha BCEM MHTEpPBare BPEMEHHOro OKHa, 3a UCKIIOYEHNEM y4YacTKa BXO-
HOro BO34ENCTBUSA. [NA OUeHKM pearnbHOro ygapHoro Cnekrpa crnegyert paccyHmnTbiBaTbh MOMHbIV YOAPHbIN CNEKTP.

5.4 AnroputMm pacueTa yaapHOro cnekrpa

CyLlecTByeT MHOMoO CrnocoboB pacueTa yaapHOro cnektpa, npu4em npuMeHsieMele anroputmMmbl CNoco0-
Hbl aBaTb pasHble pesynbTaThl, 0CODEHHO B 0DNACTAX HU3KNX U BbICOKMX YacToT. [103TOMY BaXKHO UCMNOSb30-
BaTb Takue anropuTMbl, ANS KOTOPbLIX NONyYeHO noaTeepXXaeHne NpaBUbHOCTU NPOBOAUMBIX C MX MOMOLLbIO
pac4yeToB, Mo KpanHen Mepe, B AnanasoHe 4YacToT UCMbITaHUN.

5.5 [lnana3oH 4YacToT UCNbLITAaHUW

Buibop gnanasoHa 4acToT UCNbITAaHWUIA 3aBUCUT OT TOro, Kakoe yaapHoe Bo3byxxaeHue npegnonaraeTcs
BOCMNPOU3BECTN BO BPEMS UCMBITAHUA, N OT BO3MOXHOCTU UCNbITATEeNbHOW YCTAHOBKU C YCTAHOBMEHHBIM Ha
Hen obpa3LoM BOCTPONU3BECTU 3TO BO3DYKAEHMeE.
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5.6 YcTtaHOBKa obpasua

Obpa3sel, gomkeH ObITh 3aKkpensneH Ha BubpocTtone B cooTBeTcTBUM ¢ TpeboBaHuamu FOCT 30630.0.0.

[TonoxeHue obpasya Ha BUBpocTone BO BpeMs UCMNbITAHUA U cnOcob ero KpenneHns A0MKHbI ObITb YKa-
3aHbl B COOTBETCTBYIOLLEM HOPMATUBHOM AoKyMeHTe. [lpn 3TOM pesynbTaThl UCNbITAHUX ceayeT paccMaTpu-
BaTb KaK NPUMEHUMBIE TONMBKO K KOHKPETHOMY MONOXEHUIO obpasLa U KOHKPEeTHOMY Crocoby KpenneHus, ecnun
TONBbKO He NpeACcTaBfIEHbl apPryMEHTHI B MOMb3Y TOro, YTO peadynbTaThl MOTYT ObITb pacnpocTpaHeHsbl 1 Ha ApY-
rme nonoXeHust obpasua 1 cnocobbl KpenneHus (Hanpumep, nokasaHo, YTo cufia TSHKECTU HE OKa3bIBaeT Cy-
LLIECTBEHHOIO BIIMAHUA Ha pe3y/ibTaTbl UCNbITAHUN).

Ecnu nsgenune B obbIYHBLIX YCNOBUAX SKCNNyaTauM yCTaHaBNUBAKOT HA U3ONATOPLI, a UCMbITaHWUS O0/1-
)XKHbI ObITb NMpoBeaeHbl 6e3 N30NATOPOB, TO YPOBEHb BO3DYXAEHUS AOKEH ObITb CKOPPEKTUPOBAH C YYETOM
nepedaTovyHOMN PYHKLUNN N30NATOPOB.

[Tpn ycTaHOBKe obpasLla cneayeT NpuHUMaThL BO BHUMaHWE ero coeauHeEHUs, kKabenu, TpyoonpoBoabl U T. M.

6 CTeneHb XeCTKOCTU YCNOBUN UCMNbITAHUN

CTeneHb XXeCTKOCTM YCNOBUN UCNBITAHUKU onpeaensieTcs codeTaHUeM cneayroLwmx napameTpoB:

a) obasaTenbHble NapamMeTpsbl;

- 3aJaHHbIN yOapHbIA CNEKTP U NMPUHATOE 3HaYeHne A0OPOTHOCTH,

- HanpaBneHns Bo3byXaeHus,

- ANNTENbHOCTb BOCNPOU3BOANMOIO BPEMEHHOIo CUrHana,

- YACIO NOBTOPEHUN YAAPHBIX BO3BYXAEHWNA,

- AManasoH YacToT UCMbITaHUI;

D) AONONHUTENbHbIE NapaMeTphl:

- BbICOKOYaCTOTHad acMMNTOoTa 3agaHHOro yaapHoOro cnekrpa,

- ANUTEeNbHOCTbL 3HAYMMOW YaCcTU CUHTE3UPOBAHHOIO BPpEeMEHHOro curHana,

- Yynucro B60onbLIMX MUKOB OTKIIMKA,

- dypbe-crnekTp curHana Bo3dyxaeHus,

- cneKkTpanbHasa NNOTHOCTbL 3HEPrn cUrHana Bo3dyxaeHus,

- cpegHekBagpaTUiYHOEe 3HaYeHWe curHana BO3DYXKAeHUSs, paccynTaHHOEe BO BpeMeHHOoWU obnacTu
[cMm. pasgen B.2 (npunoxeHne B,

- cpegHekBagpaTUiHOE 3Ha4YeHne curHana Bo3byXaeHusl, paccymMTaHHoe B HacTOTHOM 0bnacTu [CM. pas-
nen B.4 (npunoxeHue B).

[TpnmeyaHne—IllpnBeaeHHbIN NepeYeHb AONONMHUTENBHBIX NAPaMeTPOB He CneayeT cunTaTb NCHEPIbIBALO-
Wum (cMm. npunoxexHuwe B).

YKasaHHble napameTpbl AOKHbI ObITh onpeaeneHbl COOTBETCTBYHOWMM HOPMAaTUBHBLIM AOKYMEHTOM Ha
OCHOBe pekomMeHaauum 6.1 — 6.5.

[ononHUTenbHble NapamMeTpbl MOTYT ObITb HEODXOAUMBI, ecnin obpa3sel, noaBepraoT NOBTOPSAOLLMMCS
yaapHbIM BO3OEUCTBUSAM C LieNbo OLUeHUTb NocneacTBUA ManoLUMKIOBOW YCTAaNOCTL.

6.1 3apaHHbIN yAApPHbIN CREKTP

B HopMaTUBHOM AOKYMEHTE AO0MMKHbI ObITh YKa3aHbl yaapHble crekTpbl (popMbl, YPOBHU, BLICOKOYACTOT-
Hble aCMMMNTOThLI) AN BCeX YCNOBUW UCNbITAHWKA, BKITIoYaaA 3Ha4YeHUs1 A0OPOTHOCTU U A0NYCKA. Y AapHLIA CNEeKTP
OomkeH ObITb onpeaeneH Kak NoNHbIA cnekTp. B HOpMaTUBHOM AOKYMEHTE MOTyT ObITb TakkKe YCTaHOBMNEHLI
ocn obpasla, HanpaBneHns BO3DYXKAEHUS N yaapHble CNEKTPLl ANS KaXaoro HanpaseHUs BO3DYXXOEHUS,
ecliM OHW ANS pas3HbIX HanpaBneHWUA PasnUYHblI.

[TpumeyaHne—BHOPMATMBHOM JOKYMEHTE MOINyT ObITb YCTAHOBIEHbI Pa3Hble yaapHbIE€ CMEKTPLI C Pa3HbIMU
3HAYEHNAMKN JOOPOTHOCTU AN KOHKPETHbBIX YCITOBUM UCTbITAHUN.

6.2 ONUTenbLHOCTb BPEMEHHOIo CUrHana Bo3oyxaeHus

B COOTBETCTBYHOLLEM HOPMATUBHOM AOKYMEHTE AOSMKHA ObiTb YCTAHOBMNEHA ANMUTENbHOCTL KaXadoro
BPEMEHHOIo cuUrHana Bo3byXaeHus (B cekyHaax), KOTOPYo pekoMmeHayeTca BblbupaTtb U3 psaga: ... 1; 2; 3; 5;
10....

[TpwnmeyaHune—OnntenbHOCTb BO30YXAEHUA 3aBUCUT OT UCMONb3YEMbIX 3HAYEHUN YaCTOThI BbIDOPKN U Bpe-
MEHHbIX OKOH, MO3TOMY HE BCErga BO3MOXHO NONyYnNTb 3HAYEHUS ANMUTENBHOCTU, BNN3KMe K 3HAYEHUSIM BblLLENPUBEAEH-
HOro psiaa.
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MHoraa B COOTBETCTBYHOLLIEM HOPMATUBHOM AOKYMEHTE MOXKET ObITb YKaszaHa ANUTENbHOCTb 3HAYUMOM
YacTu BPEMEHHOro cMrHana B Biae Aonm (B npoueHTax) oblen onutensHOCTU. B OTCYTCTBUE TaKMUX yKasaHUN,
a TakkKe ecrn 310 He onpeaenseTcs HenocpeacTBEHHO TpeboBaHUAMK 6.5, 3Ha4YeHne 40NN 3Ha4YMMON YacTu
crnekTpa cneayet Bblbupatb U3 paaa: 25 %, 50 %, 75 %.

BbiOpaHHOE 3Ha4YeHne AOMKHO ObITb OTPaXKeHO B NPOTOKONE UCMbITaHWUNA.
6.3 HYucno noBTOpPEHUN

B cooTBETCTBYHOLIEM HOPMATUBHOM ACKYMEHTE AOIMKHO ObITb YCTAHOBMNEHO YNCO MOBTOPHLIX BO3DYXK-
neHum obpasua 3agaHHbIM BpeMeHHBIM CUrHaNoMm, npunaraeMmblM B 3aJaHHOM HanpasneHuUn no 3agaHHon ocu
obpasua.

Ecnu HopMaTUBHBLIM AOKYMEHTOM HE YCTaHOBMEHO MHOE, TO YMCTIO NMOBTOPHBLIX BO3DYKAEHUN B KaXXA0OM
HanpaeneHnn cneayet BblbupaTtb U3 paga: 1; 2; 5; 10; 20; 50...

Ecnu yncno NnoBTOPHLIX BO3OYXaeHWUN Donee ogHOro, UCNbiTaHUS BCeraa Ha4nMHaroT ¢ BO30DYKAEHUA MU-
HUMAanNbLHOIO YPOBHSI, NOCE Yero nepexoasaT K 6onee BbICOKMM YPOBHSIM. [MOBTOpHbIE BO3DYXXAEHUSA OOITKHbI
ObITb pasgeneHsl Nay3on.

6.4 [lnana3oH 4acToT UCNbLITAHUW

[nanaszoH 4acToT UCNbITaHUW OOMKEH ObITb YCTAHOBNEH COOTBETCTBYHOLLMM HOPMaTUBHBIM AOKYMEHTOM
B BUAE HMKHEWN N BEPXHEN rpaHunLL (B repLax), 3Ha4eHUs KOTOPbIX BbIOUPatOT NO BO3SMOXXHOCTM BNU3KUMUN K 3Ha-
YeHuam paga: ... 1; 2; 5; 10; 20; 50.... 3Ha4yeHne HKHen rpaHnbl f, He AomKHO bblTb MeHee 0,1 'L, a 3Have-
HUe BepxHeW rpaHnubl £, He AomkHo npesbiwaTsb 5000 'y,

[Tpumedanune—[[dnanaszoH 4acToT UCMNbITAHUW 3aBUCUT OT UCNOTMb3YEMBbIX 3HAYEHUN YaCTOThl BbIOOPKU 1 Bpe-
MEHHbIX OKOH, NO3TOMY HE BCEraa BO3MOXHO NONMYy4YUTb 3HAYEHUS MPaHUL AnanasoHa 4acTtoT UCTbITAHUW, BNN3KNE K 3HaYe-
HUAM BblLLENPUBEOAEHHOIO psiaa.

6.5 Yucno onblwWUX NUKOB OTKNMUKa

COOTBETCTBYHOLWNAM HOPMATUBHBLIM AOKYMEHTOM MOXET ObITb YCTAHOBMNEHO YNCNO NMUKOB pacyYeTHOro OT-
KIMKa CUCTEMBI C OQHOW CTEeneHbio cBOOOALI, NMPEBLILLALWNX HEKOTOPOE NOPOroBoe 3Ha4YeHue.

Uncno 6onbLINX NMUKOB OTKIKA ABMSAETCHA AONONMHUTENBHOW XapaKTePUCTUKOW CTENEHM )KECTKOCTM UCTIbI-
TAHWW, MPUMEHSIEMOWN NPENMYLLIECTBEHHO B CNy4YasXx, Korga TpebyeTtcs NpoBeCcT NCCNeaoBaHNA Ha ManoL K-
NOBYIO YCTaNoCThb.

PacueTt yncna 6onblnxX NMKOB AOMKEH ObITb BLIMOMNHEH AN NOMHOMO OTKIMKA HEKOTOPOWU BbiIOpaHHON
CUCTEMbBI C OOHOW CTeNeHblo cBOOOALI, BO3DYXAaemMon 3agaHHbIM BpeMeHHbIM curHanom. CobcTBeHHaqa Yac-
TOTa CUCTEMbI DEe3 yueTa AemMnpupoBaHna U ee A0OPOTHOCTL ACMKHEI ObITb OnpeaeneHsbl NoO pesynsratamM Uc-
creqoBaHUA YacTOTHOW XapaKkTepuUcTUKM obpasua Unu B xoae HenocpeaCTBEHHOW OLEHKU 3TUX NapaMeTpoB.

[ToporoBbie 3HaUYEHUs, C KOTOPbIMU CPaBHUBAKOT MUKA OTKIMKA, AOIMKHBLI ObITh onpeaerneHbl Kak aons (B
npoueHTax) 3agaHHOro yaapHoro crnektpa Ha cCobDCTBEHHLIX YacToTax UCNLITYeMOro obpasua.

Ecnun COOTBETCTBYIOLWMM HOPMATUBHBIM AOKYMEHTOM He npeanucaHo nHoe, To Npun KoshPuumMeHTe aem-
ndounpoBaHnusa oT 2 % Ao 10 % (3HavyeHUn AoOPOTHOCTU OT 5 A0 25) N noporoBom 3HaveHUn 70 % vncno donbLnx
MAKOB OTKNKMKa A0MKHO ObITb 0T 3 Ao 20. Hepeayrowmecs nonoXntensHble U oTpULaTeNbHble NUKA OOMKHbI
ObITb pacnonoXeHbl NPUBN3UTENBHO PABHOMEPHO.

7 HavyanbHaga ctadbunnuiauuvs
HeobxoamMmMocCTb HavanbHoM cTabunmsaymm obpasya B yCrnoBMsiX BO3OYXAEHUSA U YCITOBUS 3TOTO BO3OY K-
OeHUs O0MKHbI BbITh onpeaeneHbl COOTBETCTBYOLWMM HOPMAaTUBHBIM JAOKYMEHTOM.

8 HavyanbHble namepeHus

Ecnu HopMaTUBHBLIM AOKYMEHTOM He onpeaeneHo uHoe (cMm. 9.2), To obpasel, AcmnkeH ObiTb NOABEPTrHYT
BU3yallbHOMY OCMOTPY, KOHTPOIMIO pasMepoB U NPOBepKe 3KCnnyaTauuoHHEIX CBOUCTB, Kak NpeannucaHo cooT-
BETCTBYHOLWMAM HOPMAaTUBHBLIM JOKYMEHTOM.

9 lNMpoBegeHe NCNbITaHUN

9.1 O6wme nonoxeHuUs

Ecnu HopMaTUBHBIM JOKYMEHTOM He YCTaHOBIEHO NHoe, To obpaseL, Bo3by)KaatoT No odepean B KaXKaom
13 NPeanoYTUTENbHBLIX HanNpaBneHn Bo3aencTeusa subpaumn. MNMopsaagok Belbopa HanpasneHnsa Bo30yXaeHus,
eCn TONbKO 3TO He 0byCnoBNeHo cneLnanbHO HOPMaTUBHBIM AOKYMEHTOM, 3HaYeHNS He UMeeT.
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Bo3byxaeHne A0MKHO ObITb MPUNOXKEHO TaknmMm obpasom, YToObl BOCNPON3BOAUTL 3a4aHHbINA yAapHbI
cnekTp. OObIYHO MOCTaBLLMKK CUCTEM YNpaBneHnsa BUOpaLMOHHbIMUA UCMBITAHUAMM BKITHOYAIOT B UX COCTaB He-
obxogumoe nporpamMmmHoe obecneveHne ana dpopmmpoaHua Tpebyemoro 3agatowlero curHana.

9.2 UccnepoBaHe YacTOTHOMN XapaKTepuUcTUKU obpa3sua

Ecnn HopMaTUBHBIM AOKYMEHTOM He YCTaHOBNEHO UHOE, NPOBOAST UCCNeaoBaHWUe YaCTOTHOM XapakTe-
PUCTUKK obpasua. Y1ucno Touek USMepeHUst OTKMKa AOMKHO ObITb YKasaHO B HOPMAaTUBHOM AOKYMEHTE.

MccnegoBaHuUe 4acTOTHOM XapaKTEPUCTUKKM MOXKET ObiTb BLIMOMNHEHO BO3DYXAEHMEM rapMOHUYECKOM
Mnn cnyvyanHon subpaunm B ananasoHe 40 YBENUYEHHON B NSATh pa3 COBCTBEHHOM YacTOThI KonebaHuin obpas-
La (6e3 yyeta aemMndpupoBaHnUs ) N, eCnNit 3TO 3HAYEHUE BLIXOAWUT 3a npeaensl AgnanasoHa 4acTtoT UCNbITaHUM,
BO BCEM AMaNa3soHe 4acToT UCNbITAHUA. YPOBEHb BO3DYXOEHUA A0KEH ObITh onpeaeneH HoOpMaTUBHBIM AOKY-
MEHTOM.

NcenegosaHue nposoadat no NOCT 30630.1.2 npu BO3DYXAEHUMA rapMOHUYECKON Bubpaumen n no
[OCT 30630.1.9 npun Bo3bYXQeHUN CriydanHoON BUbpaLnen.

YpoBeHb BUOpaLun npu nccnegoBaHmm YacToTHOW XapakTepUCTUKM AOMKeH BbITb BbIOpAaH TakUM, YTOOLI
OTKIINMK cOpasLua bbin 6onee cnabbiM, YeM NPKY BO3AENUCTBUN BO3DYKAEHUSI B OCHOBHOM PEXUME UCTIbITAHUIA, HO
OOCTaTOYHbIM ANl 0BHaPYXKEHUST KPUTUYECKUX YaCTOT.

Ecnu nccneagoBaHust NPOBOAST, BO3DYKOAasl rapMOHUYECKYHO BUOpaLUo, TO CKOPOCTb U3MEHEHUSA YaCTo-
Thl HE AOMKHA NpeBbIWaTh OAHOW OKTaBbl B MUHYTY. [ns 6onee TouHoro onpeaeneHna gopmMbl HAaCTOTHOWM Xa-
PAKTEPUCTUKN CKOPOCTb KadaHusd MOXeT ObiTb yMeHblleHa. Cneayetr msberatb HeODOCHOBAHHO AOMIOro
BO3OYKAeHMS BUbpaLuen Ha OaHON YacToTe.

[1pn nccnegoBaHU ¢ BO3DYXXKAEHUEM CliyYanHOW BUBpaL i cnegyeTr UMEeTh B BUAY, UTO BpeMS! BO3DYKae-
HUAS1 AOSTKHO ObITh AOCTATOYHBIM ANS MUHUMK3ALUWUA ClyvYanHbIX Bapuauni oTKNMKa. PaspelleHmne no vyacrtoTte
OOMKHO ObITb 4OCTATOUHbLIM ANK YAOBNETBOPUTENBHOO onucaHnusa oopMbl pe3oHaHCHOMo NuKa. PekomMeHayeTces,
YTOObI HA WMPUHY NKKa Ha YPOBHE MUHYC 3 AB NpuUxoamMnocb He MeHee NSATU CnekTpanbHbIX NTMHAUA.

HopMaTUBHBIM AOKYMEHTOM MOXET ObITb YCTAHOBMNEHO TpedboBaHMe, YToDbl BO BPeMsS UCCNeaoBaHUS
YACTOTHOW XapaKkTepucTukn obpasel, PyHKUMOHUPOBAN B 3adaHHOM pexume. Ecnn pyHKUNUOHNPOBaHNE Ob-
pasLa NpenaTCTBYET oNnpeaeneHnto ero YacTOTHOM XapaKTepuUCcTUKK, TO NPOBOAAT AONONHUTENbHBLIE NCCNeao-
BaHWS Npn HepaboTatowem obpasue. B pesynerarte nccrnegoBaHui A0MmKHbI ObITb onpeaeneHsl U OTpaXKeHbl B
MPOTOKOMNE UCMbITAHWUA BCE KPUTUYECKNE YaCcTOThl AaHHOro obpasua.

Ecnn HoOpMaTMBHBIM AOKYMEHTOM HE YCTaHOBMNEHO MHOE, UCCneaoBaHNe YacTOTHOW XapaKTepUCTUKA 00-
pasLa NPpoBOOAT TakkKe Nocne 3aBepLleHnst UCNbiTaHUX ¢ BOCNPOU3BeAeHNEM 3a4aHHOrC yaapHoro cnekrpa ans
BbISIBNTEHUS BO3MOXHbIX U3MEHEHWNIN KPUTUYECKUX YaCTOT. 3aKounTeNnbHOEe nccrnegoBaHue YacTOTHOW XapaKTe-
PUCTUKA NPOBOASAT TOYHO TaK XKe, B TeX JKe TOUYKaxX N C TEMU Xe napamMeTpamMmun Bo3OYXOEHUS, YTO U HaYanbHoe.

KpuTndeckmne 4acTtoThl, BbIABNEHHbIE B X04e UCcCcneaoBaHUM Ao 1 nocne nposeaeHna OCHOBHBIX UCMbITa-
HUW, yKa3bIBaKOT B NPOTOKONE UCMbITaHUN.

LdencTtBusa, KoTopble HEOOXOAMMO NPEANPUHSTL MPU BLIABNEHUN PaCXOXAEHUA pe3ynbTaTtoB HaYanbHOro
N 3aKMIOYNTENBHOINO UccnegoBaHUA YaCcTOTHOW XapaKTepUCTUKU, A0MKHBI ObITb onpeaeneHbl COOTBETCTBYHO-
LLIMM HOPMATUBHbLIM JOKYMEHTOM.

9.3 CUHTe3 BpeMeHHOro curHana Bo3oyXXaeHus

HuXe npuBeaeHblI OCHOBHLIE 3Tanbl CUHTE3UPOBAHUSA BPEMEHHOMO cUrHana (CM. Takke npunoxeHue C).

a) Bblbop popmMbl BENMBNETOB

CyLlecTBYeT HEeCKONbKO TUMNOB BEWBMNETOB, UCNOMb3yeMbIX ANA POpMUPOBaHNSA BPpeMeHHOro curHana.
Hanbonee 4acto NpUMeHsoT crneaytoLliue:

- 3KCMOHEeHUManbHO 3aTyxXaroLy CUHycoMnay;

- OTPE30K CUHYycoMaanbLHOro cUrHana NnocToAHHOW aMNNUTyabI;

- HECKONMbKO CUHYcoMAaNbHbIX UMMYMbLCOB, MOAYNMPOBAHHbBIX OKHOM XaHHa.

b) Beibop agnanasoHa 4acToT UCMbITaHUN

[nanasoH 4acToT UCNbITaHWUA BbIODUPAKOT C YYETOM BO3MOXHBLIX HacTOT BbIDOPKK (CM. 5.3, 5.5 1 6.4).

c) Bbibop BpeMeHHOro okHa

O nnTenbHOCTb BpeMeHHOro okHa BblOMpatoT ¢ y4eTOM BbIOpaHHOro Ha atane b) gnanasoHa 4acToT.

d) Beibop paspelleHnUs BEUBMIETOB Mo YacToTe

PaccToaHne mexay YyactotaMmum BeWBNEeTOB BLIOMpaOT ¢ yueToM 5.1.

e) Bbibop 3HavyeHnsa aobpoTHOCTU

3HavyeHne aobpoTHOCTU QQ BEIDUPAKOT HA OCHOBE yKasaHWN COOTBETCTBYIOLLEro HOPMAaTUBHOTO AOKYMEH-
Ta WX NO pesynerataM UccneaoBaHum YacTOTHOM XapakTepucTukn cbpasua (cm. 5.1 1 9.2).

f) Bblbop ANUTENBHOCTU BEUBMNETOB

OnnTenbHOCTb BEUBMETOB BbIOMPAIOT B COOTBETCTBUN C 6.2.
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g) BbIOOp NMKOBLIX 3HAYEHNIN BEUBNETOB

[TnkoBbIE 3HAYEHUA BEMBNETOB BbIOMPAOT B COOTBETCTBUM C 3agaHHBLIM CNEKTPOM yaapa.
h) Belbop apyrux napameTpoB BEUBETOB:

- 3aePXKMN (HavalnbHbIN MOMEHT BPEMEHU BEUBNETA);

- NONTAPHOCTK (HanpaBsieHNne N3MeHeHUa cMrdana B HadanbHbl MOMEHT BpeMeHN);

- Yycna nonynepuoaos (4nga BEMBNETOB 2-Io0 U 3-ro TUNoB).

1) CuHTe3 3agarolero BpeMeHHOro curHana cuctemMon ynpaesneHus

PopMUPYIOT UCXOOHBIN BpeMEHHON curHan 6e3 Bo3dyxXaeHust UM BmbpocTona.

]) CpaBHeHUe yaapHbIX CNEKTPOB

CpaBHMBAKOT yaapHbINA CNEKTP, NONyYeHHbIX Mo 3ajatolleMy BpeMeHHOMY cUrHany, ¢ sagaHHbiM yaap-
HbIM CMEKTPOM, NPpUHUMaaA BO BHUMaHUE AOMNYCKN U NapaMeTpbl, YCTaHOBMEHHbIE COOTBETCTBYHOLWMM HOpMa-
TUBHbIM JOKYMEHTOM (CM. 5.2 U pasgen 6).

K) KoppeKTupoBKa napamMmeTpoB

[Tpn HeOOXOAUMOCTN N3MEHSIIOT ANUTENBHOCTU BEUBMNETOB [aTan f)], Nocne Yero KoppekTUpyroT (Noaro-
HAOT) NapamMeTpbl 3TanoB g) 1 h), obecnevnBasa cobnogeHme OonyckoB U napamMeTpoB 3a4aHHOro yaapHoro
cnekTpa ¢ y4eToM orpaHnyeHn ncnelTatenbHOM YCTAHOBKU Ha pa3BMBaeMyto CUNy, nepemMelleHne, CKOpPOoCTb
N yCKOpeHne Bnbpocrtona.

) 3anncb CUHTE3UPOBAHHOIO BPEMEHHOro CUrHana

COXpaHAKT CUHTE3NPOBAHHLIM BPEeMEHHOW CUrHamn, nocne 4ero HaduHaloT UCnbITaHUa cornacHo 9.4.
B npoLiecce UCnbITaHUN KOPPEKTUPOBKA NapamMeTpoB BPeMEHHOIo curHana npoaoikaeTco.

m) BosbyxaeHue no ApyrumM HanpaeneHUaM

Ecnu ana ucnelTaHWK No Apyrum HanpasneHUsM Bo30YXAeHWNS YCTAHOBMNEHbI Apyrme TpeboBaHUA K XKec-
TKOCTW YCNMOBUN UCNBITAHWA, TO ANS KAXO0ro U3 3TUX HanpaBleHUN NOBTOPSIIOT BCe BbllenepevynucrieHHble
aTan.l.

[TpnmeyaHune—3tan m) MOXET ObITb TAKKE NPOBEAEH NOCNE NPOBEAEHUSA OCHOBHbLIX UCTbITAHUA B OQHOM U3
HanpasneHnm Bo3byxaenms [cm. 9.4, atan e)].

9.4 UcnbiTaHUA ¢ BOCNpousBegeHMeM CUHTE3UPOBaHHOIro BpeMeHHOro curHana

Huxe npuBegeHbl OCHOBHBLIE 3Tanbl UCNbLITAHUA C BOCNPOU3BedeHUEM CUHTE3UPOBAHHOMO BPEeMEHHOro
CUrHana (CM. TakXKe PUCYHOK 5 U npunoxeHune C).

a) YcTaHOBKa UCNbITYyeMOro obpasua Unm eroc ummrtaTtopa

Obpasel, N ero UMMUTaTopP C aHaNOrM4YHbIMM ANHAMNYECKMMM CBOUCTBaAMM yCTaHaBNMBAOT Ha BUDOPO-
CTON Taknm obpasom, YToObI 0becneynTb BO3OYXXAeHUE B 3a4aHHOM HanpasneHU1 BAONb COOTBETCTBYOLLEN
ocu obpasua (umutaTtopa).

b) Bosgenctesme Ha obpasel, ¢ NOHMXKeHHbIM (MUHYC 18 AB) ypoBHEM BO3OYXAEHUS

Obpasel, BO3OYXOawT ¢ UCMONb30BaHUEM CUHTE3UpPOBaHHOro no 9.3, nepevncneHue |), BpeMeHHOro
CUrHana, ypoBeHb KOTOPOro NoHMXKeH Ha 18 ob oTHOCUTENbHO 3agaHHOro. Bo3dyXaeHne NOBTOPSAOT A0 LWECTU
pas, YToObI NO3BONMUTL CUCTEME YINPaBNeHNsSI CKOPPEKTUPOBAaTL 3adatoWni curHan ans AoCTUKEHUS COOTBET-
CTBYHOLLIKUX DOPMbl U NMapaMeTpoB 3adaHHOro yaapHoro cnektpa ¢ NOHWKEHHbBIM YPOBHEM BO3OYXAEHUS.
3anuceiBaroT cPOPMUPOBAHHBLIN 3agatoLWnin CUrHan.

[Tpumevanune 1 — B HEKOTOPbLIX Cry4vasix AaHHbIW 3Tan uenecoobpasHo NponycTuTb U Cpa3y HavaTb € BbIMNOI-
HEHWA 3Tana c).

c) BoageinctBue Ha obpasel, ¢ NOHWKEHHBbIM (MUHYC 12 AB) ypoBHEM BO3OYXAEHUS

Obpasel, BO30YyXaakT HA NOHMXKEHHOM (MUHYC 12 AB) ypoBHe ¢ NCNONb30BaHUEM 3aatoLero curHana,
COXpaHeHHOro Nocne BhINMONHEHUA npoueayp a) 1 b). BosbyxaeHne noBTOpSIHOT A0 WWIECTU pas, YToObl NO3BO-
NNTb CUCTEME YNpaBlIeHNA CKOPPEKTUPOBAaTL 3adaroLln curHan ans AoCTUXKEeHMUS COOTBETCTBYIIOLWUX POpPMBN
N NapaMeTpPOB 3aaHHOro yaapHoro cnekrpa. 3anuceiBaroT cROpMUPOBaHHLIX 3adatoLlmm curHan.

[Tpumevadnue 2—Horga ncnblTaHMs HAYUHAKOT HEMOCPEACTBEHHO € 3TOrO aTana.

d) lNoBbilWeHWe ypOBHA BO3DYXOEHUS

[ToBLILLAKOT YPOBEHb BO3OYXAEHUS nNocneaoBaTenibHO cHavana Ha 6 ab, a 3atem ewle Ha 3 Ab. ns Kax-
0Oro YpOBHSA BO3OY)XKOEHUA NOBTOPSAOT HE MeHee ABYX pas C 3anucbio 3a4atoLlero curHana, npexae Yem ne-
PENTU K BO3DYKOEHUIO NONHOIC ypoBHS. [ocne Kaxaoro NnoBTOPHOro BO30YXXKAEHWSA NPOBEPSIOT, NO3BOMSET NU
cucTema ynpasneHust cpopmMmnpoBaTh BO3DYXXAeHME B nNpeaenax agonycka Ha 3agaHHbln yaapHbIA CREKTP.

12



FOCT 31418—2010

JT1ans no 9.4 Cxema ucrnbiTaHun ¢ BOCIpon3segeHneM yaapHOro Criekrpa

aT1an a)
1) YcraHoBKa o6pa3sua (mmuTtaropa)
Jran b) 2) BosbyxxgeHwe ansa onpegeneHuvs nepegaroqHon pyHkumumn H(f)
3) Boiuucnenue sapawwero curHana [no pesynstaram wara 2) u 9.3, 1)]

4) Bo3byxgeHue c ypoBHeM -18 ab [unu nepexoq K atany c)]

5) BblynucneHue peansHOro yaapHoro crnekrpa no curHany
yCcKopeHWA Ha BubpocTone [onpeaeneHue HoBou H(f )]
6) CpaBHeHWe peanbHOro yaapHoro crnekrpa ¢ 3agaHHbIM
Ecnu peanbHbIV yaapHbIU CNEKTP
8) BbiymMcneHwe 3apaioLlero curHana -
7) B ponycke? nocne WecTu uTepauuin He B ONycKe —
[no pesynbTatam wara 5) n 9.3, 1)] ‘ nepexog K 9.3
9) 3anucartb 3agaroLwmin curHan

3Tan c)
10) MoBbllLeHue ypoBHSA o -12 Ab
11) Bo3byxgeHwe ¢ yposHem -12 ob

) B s e e T

20) MNosbILeHWe ypoBHSA ¢ Lwarom 3 Ab

(notom 1 ab). OnpeaeneHue 19) NoBbICUTL A0
3afalollero curHana [no pesynbraram NOJSIHOTO YPOBHA?

wara 18} u 9.3, 1)]
21) 3anucarb 3agaiowmin curHan

Ecnu peanbHbIN yaapHbIX CNEKTP
nocre gByxX UTepauun He B JONycKe —
nepexoa K 9.3

artan f) 23) AcnbiTaHne ¢ gpyrMm HanpaeneHeM Bo30yxaeHus

PUCYHOK 5 — McnbiTaHus ¢ BOCNPOU3BEAEHUEM CUHTE3UPOBAHHOIO BPEMEHHOIO CUrHana
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[Tpumevanune 3 —ITlloBblleHWe OT YPOBHA MUHYC 3 Ab 40 NONHOIo ypoBHA Npy HEOBXOANMOCTU MOXKHO OCY-
wecTBNATE ¢ warom 1 gb. Ha kaxxgom gononHUTENbHOM Ware Ncnosnb3yoT He bonee ogHoro BO30YXXaeHus.

e) WVcnblTaHKMA ¢ NONHBIM YPOBHEM BO30DYKOEeHUA (BblOepiKKa)

Bo3byxaeHune nonHOro ypoBHSA NOBTOPSIOT CTOMBKO pas, CKOMbKO NpeanucaHo COOTBETCTBYIOLLMM HOP-
MaTUBHbLIM JOKYMEHTOM AN151 AaHHOro HanpaBneHns Bo30yxaeHna. Cuctema ynpasneHna 4OMMKHA NoaaepKiu-
BaTb BOCNpoOU3BeJeHNe 3a4aHHOro yaapHoro cnekrTpa.

Mexay AByMsA BOCNPOU3BEOAEHUSIMW 3a4aHHOM0 BPpeMeHHOro curHana Bo3dyXaeHust HeobXoaMMO Bbl-
OepXMBaTb Naysy, OCTAaTOUHYIO 4Nsl TOro, YTObbl N3dexaTb HalnoXeHUU OTKIMKOB obpasua.

f) BosbyxaeHne BOONb APYrnx HanpasneHui

JTanbl a) — e) NOBTOPAIT ANs APYrnx HanpasneHUN BO3OY>XOAEHUA B COOTBETCTBUN C TpebOBaHUAMMU
HOPMAaTUBHOIC AOKYMeHTa U ydeToM 9.3, nepedyncneHme m).

[Tpumedvanune 4 —HavaTtb NIM ncnbiTaHus ¢ BO3byXaeHMeM B HOBOM HanpasneHuu ¢ atana b) nnm ¢), octas-
NAT HA YCMOTPEHUE cneymnanucTa, NPoBOASALLErO UCMbITAHUA.

g) JOKyMeHTUpOoBaHUE pesynbTaToB UCMbITaHUM

ChneayeT 3apUKCUpoBaTb yaapHbIA CNEKTP, BOCNPOM3BeAeHHbIW BO BPpeMS UCMbITaHUA C NOMHBbIM YPOB-
HeM BO3DYXXAeHWs, a Takke ApYyrne napameTpbl, XxapakTepusyrowme nposeaeHHble UCnblTaHUs. CoxpaHaoT
3anuUcb KaXkaoro Bo3byXaeHus1, ecnu nx 4mcno He npesbiwaeT 10, U 3anNUCb KaXXQoro TpeTbero Bo30yXaeHUs,
ecnn nx dncno odonee 10. HJononHuTenbHble TPeboOBaHUA MOrYT OblTb YCTAHOBMEHbI COOTBETCTBYIOLLUM
HOPMaTUBHbLIM OOKYMEHTOM.

10 NMpomMexyToYyHble U3MepeHUs

Ecnu 310 NnpeanucaHo HopMaTUBHBIM AOKYMEHTOM, obpa3seL, 4oMKeH (hyHKLIMOHMPOBAaTh B NpoLecce Uc-
MbITAHUA C OQHOBPEMEHHBLIM KOHTPOEeM ero pabo4vmnx xapakTepucTuK.

11 KoHey4yHas cTabuvnusauus

HopmMmaTUBHBIM AOKYMEHTOM MOXeT ObiTb YCTaHOBNEeHa HeobxoanmocTb AaTb obpasuy HeKoTopoe Bpe-
MSl Ha BOCCTaHOBIIEHME €ro XapakTepucTUK (Hanpumep, TeMnepaTypHbiX) nocrie NpoBedeHUs UCTbITaHURA,
npexae Yem BbIMOSHATb 3aKTIo4YUTENbHbIE U3MEPEHUS.

12 3aknunTenbHble U3MEepPEeHUs

Ecnu HopMaTUBHBLIM AOKYMEHTOM He NpeayCcMOTPEHO MHOE, NPOBOAAT 3aKMIoYUTENTbHOE UCCNeJ0OBaHME
YaCTOTHOW XapakTepucTuki obpasua (cm. 9.2).

Obpaszel, O0mMKeH BbITb NOABEPTrHYT BU3yallbHOMY OCMOTPY, KOHTPOSO pasMepoB U NPOBEPKe 3KCnya-
TALWUOHHbLIX CBOWCTB CornacHo TpedboBaHUAM COOTBETCTBYIOLLErO HOPMaTUBHOIC AOKYMEHTA.

Tem Xe AOKYMEHTOM AOSTKHbI ObITb YCTAHOBMNEHbLI KPUTEPUU NPUEMKU UM OTOpPaKoBKK obpasua.

13 CBeaeHUA, npuBoAUMbIE B COOTBETCTBYHLLEM HOPMAaTUBHOM OOKYMEHTE

Ecnv cooTBeTCTBYOWMM HOPMaTUBHBLIM JOKYMEHTOM YCTaHOBMEH AaHHbIA MeTo4 UCMbITaHUA, TO B HEM
MPUBOAAT, N0 Mepe HeobXoaANMOCTK, criegyrolme gaHHble (ocoboe BHUMaHWe crieayeT yaensaTb NyHKTam, OT-
MeYeHHbIM 3Be3404KON, — AaHHble NO 3TUM MYHKTaM AOIMKHbI ObITb NpUBeAeHbl 06A3aTEeNbHO):

Pasgen nnu noa-
pasgen HacTodawero

cTaHgapTa
a) [MonepeyHble konedaHus 4.2
b) [onyck Ha curHan 4.3
c) Honyck Ha 3agaHHbIA yaapHbIA cnekTp® 5.2
d) AunanasoH 4acToT UcnbiTaHNA™ 5.51n6.4
e) YcTtaHoBKa obpasua” 5.6
f) 3apaHHbLIN yaapHbIW CNekTp™ 5116.1
g) Ocu obpasua 1 HanpasneHus Bo3byxaeHUsa™ 6.1 1 9.1
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h) OnutenbHOCTL BO3DYKOEHUSA B npoLecce NCnblTaHUn™ 6.2
1) ANnTenbHOCTbL 3HaYMMON YacTu BPEMEHHOro CurHana 0.2
]) Hucno noBTOpEHUN 3ag4aHHOro BO3OYXaeHNa™ 6.3
k) Hucno 60nbLlUnX NMUMKOB OTKITMKA 6.5
1) MNpegBapuTenbHas BblAepXKa 14

m) Ha4vanbHble usMmepeHuns™ 8

n) NccneagoBaHMe YacTOTHOW XapaKTepucTukm obpasua 9.2
o) lpomMexyToUyHble N3MepeHnd 10
p) BoccTtaHoBneHue 11

q) 3aknounTernbHble N3MepeHnusa™ 12

14 CBeaeHud, npuBoAUMbIE B NPOTOKONE UCMNbITAHUN

B npoTtokone ucnbiTaHU A0MKHBI ObITb MPUBEAEHLI, KAaK MUHUMYM, cCrieayrowmnue cCBeaeHUS:

1) 3akaszuduk (HaumeHoBaHWe opraHusaLnu, agpec)

2) WcnbiTtaTensHas nabopaTtopus

3) aeHTUdpUMKauMoHHbIE AaHHbIe OTYeTa (QaTa cocTaBneHus, HoMmep)

4) Twun ncnblTaHNW (C 3agaHHbIM yAapHLIM CNEeKTPOM, Ha BMOpaLumio)
5) Uenb ncnbitaHnn (QOBOOOYHLIE UCMBITAHUA, NpMeMKka U T. 4.)

6) CtaHgapT Ha UcnbITaHUSA (COOTBETCTBYIOLLMA MeTOa UCTbITaHWUN)

/) OnucaHue obpasua (Mogenb, HoMep, YepTeX, POTOo, NapamMeTpbl U T. 4.)
8) YcTtaHoBka obpasua (BUO KpenneHus, Yeptex, GoTo U T. a.)

9) XapakrepucTukm BUbpaLnOHHON YCTaHOBKA (nonepevHasi BUbpaums 1 ap.)

10) NameputensHaa cuctema, pacnonoXeHune

NaTyYnNKoOB (onucaHue, YepTex, PoToUT. A4.)

11) HCTpyMeHTanbHaa NorpeLlHoCTb (pesynbTaTtbl NOBEPOK, AaThl NOBEPOK)

12) HadanbHble, NPOMEeXYTOYHbIe, 3aKMioUnTENbHbIE

M3MepeHns

13) Tpebyemasi cTeneHb XXeCTKOCTU YCNOBUA

MCMBITAHNN (MO HOPMaTUBHOMY OOKYMEHTY)

14) PeanbHags cTeneHb XXeCTKOCTU YCITOBUN UCTIbITAHUUA (U3MepUTENbHbIE TOUYKN, CNEKTPbI)

15) HabntogeHust n 4eCTBUSA BO BPEMS UCTIbITAHUA

16) Pestome

17) Komy HanpaBndawT pesynbTaThl UCTbITaHU (CNCOK NKL, NonyYaroLwmx NPOTOKO UCNbITaHNIA)

[Tpnumedvanune—Ecnn pesynbrarbl UCMbITAHUN AOMXHbI ObITh 3aOUKCUPOBAaHbI, HANMPUMEP B XPOHONIOIrM4Yec-
KOM MOpsifKe, C YKasaHMeEM NnapameTpoB UCMbITAHUW, HABNIOAEHUW, BbINOMHEHHBIX BO BPEMSA UCTbITAHUN, NMPEANPUHATBIX
OEVNCTBUW U NpeacTaBneHnem tabnuu naMmepernn, To B 3TUX Cly4asX, Kak npaBuo, BeAyT XypHan ncnbitaHun. XKypHan
NCMbITAHUN MOXET DbITb NPUINOXEH K NPOTOKONY UCMNbITAHUM.
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[MpnnoxeHve A
(cnpaBo4HOe)

UHpopmauuna, yuntoiBaemMaa npu coopMupoBaHuM BPpeMEHHOIo cCUrHana Bo3oyxxaeHus

A.1 Obwme nonoxeHns

3agaHHbIW yaapHbIM CNEKTP HE onpeaenseT 0gHO03Ha4YHO POopMYy BPEMEHHOIO curHana so3byxgeHuns. OgHomy yaap-
HOMY CMEKTPY MOryT COOTBETCTBOBATb Pa3Hble BPEMEHHbIE CUrHarnbl. Kpome Toro, orpaHnYeHus, Hanaraemble Ucnbita-
TENbHbIM 00OpPYyAOBaAHMEM, NPUBOASAT K TOMY, YTO HA MNPaKTUKE TOYHO BOCMPOU3BECTU 3a4aHHbIW YOAPHbIW CNEKTP He
yaaetcs. Kak pesynbTar, TPyaHO A4obuTbCcsa HaAAeXHOro BOCMPOU3BEAEHUSA BPEMEHHOINO CUrHana UMMyrnsCHOW opmbl
TONBbKO HA OCHOBE 3a4aHus yaapHoro cnekrpa. l[Nostomy cnocob cnHTe3a BpeMEHHOro curHana Bo3oyxXaeHns pekoMmeHay-
eTCs1 BCErga cornacoBbiBaTh C paspaboTyMkom METOAMKN UCTbITAHUM.

CywecTByeT MHOroO METOA0B MNOCTPOEHUS BPEMEHHOIO curHana Bo30yXaeHus no 3agaHHoOMYy yAapHOMY CMEKTPY.
3TN METOAbl NO3BONAKT CUHTE3NPOBATb BPEMEHHbLIE CUIHarmNbl C PA3HbIMU XapakTeEPUCTUKAMU U MO-PA3HOMY YUUTLIBAKOT
OrpaHnYeHns], HanaraemMole UcnbiTatenbHbIM 000pyaoBaHnem. Kpome 1o0ro, pasnmyHbie NporpamMmmHbie peanusaunm gaH-
HbIX METOA0B MOIyT HANOXUTb AONONHUTENBHbIE OrPaHUYEeHnUs N gonyueHus. Yacto atm AonyLweHnsa n orpaHUYeHmns Uc-
NONb3yOT AN OOCTUXEHUS ONpeaeneHHon cTabunbHOCTU N MOBTOPAEMOCTU BOCMNPOU3BEAEHUS BPEMEHHOIO CUrHana
BO3OYXOEHWUS.

[Tpn BbIOOpPE MeToaa hoOpMUPOBAHUS BPEMEHHOIO CUIrHanNa no 3agaHHoOMy yaAapHOMY CMEKTPY B NepByo ovepeab
crieiyeT paccmMaTpyBaTh XapakTEPUCTUKU BPEMEHHOIO CUrHana. OToT BbIOOP 0ObIMHO 3aBUCUT OT XapaKTePUCTUK NCXO-
HOr0 BPEMEHHOIO CUrHana, No KOTopomy Obin paccunTaH yaapHbIM CNEKTP, NPUBEAEHHBIM B HOPMATUBHOM JOKYMEHTE.
OgHako NOCKONbKY, Kak NpaBuno, HET BO3MOXHOCTY BOCNPOU3BECTU BCE 0CODEHHOCTU UCXOQHOro curHana, cneayet naeH-
TMdruMpoBaTb T€ XapaKkrepHble 0COBEHHOCTN, KOTOPbIE A0OMKHbI NPUCYTCTBOBATh B CUHTE3MPOBAHHOM CUIrHaNne BO3DyX-
aeHus. OBbbIMHO BUA MCXOQHOrO curHana 3aBucUT OT paboumx yCnoBuW, CBSA3AHHLIX C YAAPHbIMWU BO3AENCTBUSIMU, W
NONOXEHUS1 N3enns OTHOCUTENBHO UCTOYHUKA yAapoB. Bo MHOrom Te 0COBEHHOCTU, KOTOPbIE CneayeT yUYnTbiBaTb Npw
CUHTE3UPOBAHMN BPEMEHHOIO CUrHana Bo30yXaeHusi, 3aBUCAT OT YYBCTBUTENBHOCTU 0Dpa3sua K yaapHbIM BO3AENCTBUSIM.

Opyrum hakTopom, KOTOPbIWM crnegyeT NpUHMMaTb BO BHUMaHWE Nnpu Bolbope metoaa popMmnpoBaHns BPEMEHHOTO
curHana, siBnsiloTCHA OrpaHNYeHmns, CBsI3aHHble C UCnbiTaTenbHbIM 0bopyaoBaHnemM. Ecnn yagapHoe BO3gencTBne BOCNPO-
N3BOAST C NOMOLLLIC BUBPALMOHHBLIX YCTAHOBOK 3NEKTPOANHAMUYECKOTO UNN TMAPABIINYECKOro TUNA, HavarnbHbIE U KOHEY-
Hble 3HAYEHUS CKOPOCTU U YCKOPEHUS BUBpocTona AomKHbl BbiTb paBHbl HyNo. Kpome Toro, ans noboro BubpocreHaa
CYLECTBYIOT MAKCUMarbHO AOMYCTUMbIE 3HAYEHUSA YCKOPEHUS, CKOPOCTU U NEPEMELLLEHUSA. DTO 3HAYUTENBHO OrpaHNNBa-
eT hopmy 3a4a0LWEr0 BPEMEHHOIO CUrHana cucTemMmsl ynpaenenus. [laHHble orpaHnveHusi 0CoOH6EeHHO CyLWEeCTBEHHbI NpW
NONbITKE BOCNPOU3BECTU yAapHOE BO3AENCTBME B CAMOM UCTOYHMKE UNK Nobnn3ocTtn o1 Hero. MeHblle annapaTypHbIX
CIOXHOCTEN BO3HUKAET NPy HEOBXOAMMOCTU BOCNPOU3BECTU BO3AENCTBUE, HAbNtogaemMoe Ha HEKOTOPOM PACCTOSAAHUM OT
NCTOYHUKA MOCNE NPOXOXAEHUS BONHbI BO3DY)XAEHUS Yepes KaKyo-nnbo cpeay (KOHCTPYKUUIO).

A.2 BocnpouniBeneHne curHana Knaccuveckoun coopmbi

BocnponasegeHne Ha BMbBpocTeHae MMNyrnbca Knaccudeckon popmbl B BUAE, HaANpUmMep, NonycuHyconabl Unu
NUNbl C NMMKOM B KOHLLE 3a4aCTyIo NpeacTaBnsaeT TPYAHOCTU N3-3a OrpaHnYeHnin, HanaraemMmbiX ucnbltaternbHbiM 060pya0Ba-
HUeM. B To e BpemMsi ucnbiTaHns Ansl yaapHoro cnekrpa, onpeaeneHHoro Knaccu4yecknm NMMnynbcom, obnagaT TakKumMn
OOCTOUHCTBaAMM, Kak cTabunbHOCTb U BOCNPOU3BOAMMOCTb. ITO ODBSACHAETCH TEM, YTO yAAPHbIM CNEKTP A5 CUTHANOB
KIlaCCUYeCKon (POpMbl UMEET XapakTepHbIV BUA, N, €CINU AaHHbIV YOAPHbIN CMEKTP XOPOLWOo cornacyercs ¢ MCXO4HbIM Bpe-
MEHHbIM CUITHANOM, 3HA4UT, 3TOT BPEMEHHOW CUTHAN AOJHKEH ObITh 4OCTATOYHO BIN30K K UMNYIbCY KNacCnyeckon popmeil.
Bocnpon3BognmoCcTe MOXHO €Lle NOBbICUTL, €CIU NMETb AONOJTHUTENBHYIO MHPOPMaUUIO O CUrHane, HanpuMmep O ero Nu-
KOBOM 3HAY€HUN NN TUNNYHON annternbHOCTU. OCHOBHAasA TPYAHOCTb B BOCMPOU3BEAEHNN yaapa KNnaccn4eckon opmsil
Ha BUBPOCTEHAE COCTOUT B TOM, YTOObI 4OOUTBLCSH PABEHCTBA HYITHO YCKOPEHUS N CKOPOCTU B HAYarne u B KOHUE MMNyIbCea.
O6bIvHO ANS 3TOro NCNONb3YIOT AOMONHUTENBHBLIN KOMMEHCUPYIOWMW UMMYNbC, NONSAPHOCTb KOTOPOro NPOTUBOMNOMNOXHA
OCHOBHOMY UMNYINbCY, ANMUTENBHOCTb BONbLIE, a YPOBEHb MEHbLUE, YEM Y OCHOBHOIoO MMnynbca. KomneHcupyrowme nm-
NynbCbl OObIMHO CNeAylT HENOCPEACTBEHHO A0 U Cpasy NOCNe OCHOBHOIO MMMNyNbca, a nx Popmy, NMKOBOE 3HAYEHNE U
OUTENBHOCTL BbIBMpPAaOT Takmm 0bpasom, 4Tobbl 06ecnevnTb 3HA4YEHNS BPEMEHHOIO CUrHaNa yCKOPEHUA U CKOPOCTU B
Havarne u KOHUe paBHbIMU HYIIO.

A.3 CurHan B BUAae 3atyxarwoLwen CMHycomabl

ObopyaoBaHue AOBONbHO PEAKO NOABEPKEHO BO3AENCTBUIO UMIMYINbCOB KIacCU4eCcKon opMbl B MPOLECCE 3KCMIY-
atauun. ['opasgo vawe obopyaoBaHue NoaBeEpPraeTcs BO3AENCTBUIC, POpMa KOTOPOro oTpaXaeT AMHAMUYECKNE XapaKTe-
PUCTUKN NYTU PacrnpoCTPaHEHUA UMIMyNbCa OT UCTOYHUKA K JaHHOMY 0DopyaoBaHuio. B nepBomM npubnmxeHUn Takoe
BO34ENCTBUE MOXHO NPeACcTaBnTb B BUAE 3aTyxawwen cuHyconabl. bonee obuwo Takoe BO34EeNCTBMNE OTPaXaeT CMECh UH-
anBuAayanbHbIX OTKNMKOB. OBbIMHO YEeM CITOXHEE BPEMEHHOW CUrHanN BO3OyXAeHus, TeM Donblle OCHOBAHUN UCMONb30-
BaTb AN €ro BOCNPOU3BEAEHNS TOT NN MHOW BUDPOCTEHA.
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Bosaencteue B hopme 3aTtyxatowen cCMHyconabl TUMUYHO Ans 0060pyaoBaHUSA, pacnofioXEHHOro B OTHOCUTENbHOW
BIM30CTU OT UCTOYHKKA BO3DYXXAEHUSA. Y 4apHbIN CNEKTP AN 3aTyXatoWwen CUHYCOUAbl UMEET XapaKTepHbIW BUA, N BCE CUT-
Harnbl, COOTBETCTBYOWME AAHHOMY YAAPHOMY CNeKTpy, byayT 6nm3km K ncxogHomy. OgHaKko €Cnm UCXOAHbIM CUTHan Co-
OEPXUT HECKONbKO 3aTyXalwmx CUHYCOMZ Ha pPasHbiX 4vacTtoTax, TO B OTCYTCTBME AOMNONHUTENBHOW WMHMOPMaUUN
CUHTE3UPOBAHHbLIN BPEMEHHOW CUITHaN MOXET CYLLECTBEHHO OTIIMYATBLCH OT NCXOAHOro. Takasi 4OMNONMHUTENbHAA MHQOP-
MaUus MOXKET BKIMoYaTh B cebs cBeAeHUs 0 NTMKOBOM 3HA4YEHUW CUrHana, Yactorte n koaddvuneHTe aemndonpoBaHns Anis
KQXXA0W CUHYCOMAANbHOW COCTABNAOLWEN, a TAKXKE COOTHOLLEHMN aMINNNTYA 9TUX cocTaBnsAlowmx. OBbIMHO K hOpMUPOBA-
HUIO curHana Bo3byXaeHnsa B BUAE COBOKYIMHOCTU 3aTyXalWmxX CUHycoun, NnpuberatoT B Cny4asx, Korga BaXXHOW XapakTe-
PUCTUKOWN SBNAETCH BPEMS HApACTaHUA CUrHana oTKIMKA.

MeToabl CMHTE3NPOBaHNSA BPEMEHHOIO CUrHana B BUAe 3atyxarwwmx CMHycona no 3agaHHoMy yaapHOMY CreKTpy
NOCTATOYHO MOJIHO ONMUCAaHbI B NIUTEPATYPE U CXOXU Mexay cobon. OgHako npu obBWeEN CXOXECTN METOAOB CYLLECTBYET
pa3HULA B UX MPUMEHEHUN, OBYCNOBNEHHAA CTPEMITEHNEM 0DECNEUNTE XOPOLLYIO MOBTOPSEMOCTb CUHTE3NPOBAHHOIO CUT-
Hana. Hanaraemble Npu 3TOM OrpaHUYEHns HacToO HE NO3BONSAT 4OOUTLCS Xopowero nogobunsa ncxogHomy curHany. Teo-
PETUYECKN NOArOHKA YyAAapPHOro CrnekTpa K 3agaHHOMY MOXET OblTb OCYWECTBIEHA TOYHO TOINBKO Ha 4acTtoTax,
NPUCYTCTBYIOLWNX BO BPEMEHHOM curHane. CywecTByeT HECKOIbKO CNOCODOB yNy4LLUTL COOTBETCTBME YAAPHbLIX CNEKTPOB
Ha NPOMEXYTOYHbIX YacToTax, OAHAKO HM OANH U3 HUX He obecneunBaeT HadeXHble pedynbTaTthl. [103ToOMy 0ObIMHO Orpa-
HUYMBAIOTCH NOATOHKOW CMEKTPOB Ha YacToTax CUMHyCcOMAanbHbIX COCTaBNALWMX, @ HA MPOMEXYTOYHbIX YaCcTOTax yBEN-
YyMBalOT MNpedenbl gonycka. YCNoBUA NPakTUYecKkon peanu3auum MeToa 4acrto NpuBOAAT K OrpaHnYeHusiIM ducna
3aTyxalwwmx CMHycon B curHane.

[TpMmeHeHne curnana Bo3byXaeHusi B BUAE 3aTyxarlowmx CMHycona nodvtu Bcerga tpebyet 4ononHUTENbHOMO KOM-
NEHCUPYIOLWEro NMNynsca ans npuBeaeHns K HyneBomMy 3Ha4YEHUIO CKOPOCTU U YCKOPEHUS B Ha4vare U B KOHUE curHana.
YpOBEeHb TAKOro MMNynbca HUXe, YeM B Clny4ae yaapoB Knaccuyeckon qopmMbl, HO, TEM HE MEHEE, OH OKa3bIBaET BIUSIHNE
Ha hopmy yaapHoro cnektpa. O6bIMHO BO3MOXHOCTU UCTIbITATENBHON YCTAHOBKM A0ONYCKAKT HEKOTOPYIO CBODOAY B BapbU-
POBaAHUWN YaCTOTbl KOMMEHCUPYIOLWErNO nMnyneca. nsa KOMNEeHCUPYIOLWEro nMmnynbca npegnovYTuTenibHO BblbupaTbh Hau-
MEHbLUYIO N3 BO3MOXXHbIX 4YacTOT.

A.4 KonedbaHusa crnoXxHown chopMbl

HrHamMmunyeckme XxapakTePUCTUKN TUMUYHBIX KOHCTPYKUWIA HA NYTU pacnpoCTPaHEHUS YAAaPHOro MMNynbca npuBoOAsT K
TOMY, 4YTO BPEMEHHOWN curHan npunobpeTtaet popmMmy nocTynaTenbHbIX KonedarenbHbIX ABMXKEHUW. Ecnn XxapakTepucTmku
yaapa B ero NCTOYHUKE HECYLECTBEHHbI, BPEMEHHOW CUTHAI BO3DYXXAEHNSA MOXET ObITb NOCTPOEH MO 3aA4aHHOMY YAAaPHO-
MY CMEKTPY MHOMMMM cnocobamun. Ho kakon 6bl cnocod HM ObIN NCNONb30BaH, TPYAHO OXUAATh, YTO CUHTE3UPOBAHHbIN Bpe-
MEHHOW curHan dyageTt nogobeH ncxogHoMmy, ecnm OTCYTCTBYET AononHuTenbHas nHdopmaumst 06 atom curHane. Takas
OononHuTenbHas nHpopmaLumns 0ObIMHO BKNOYAET B cebs1 NMKOBbIE 3HAYEHUS, YaCcTOTbl OTAENbHbIX COCTABMAIOLLNX N aM-
NINTYAHbIE COOTHOLWEHUA MeXAy HUMKW. ODbIMHO K OpPMUPOBAHNIO CUTrHaNAa BO3DYXAEHUSA B BUAE CINOXHbLIX KOonebaTenb-
HbIX NPOLECCOB NpuberalT B crnyvae, koraa oOTKIIUK ucnbiTyemoro obopyaoBaHns MakCumManeH HenocpeacTBEHHO Mocre
OEeNCTBUS yOAapPHOro MMnynbcea.

MeToabl onpegenerHns konebaTtenbHOro curHana CrnoXXHom Popmbl NO 3a4aHHOMY YAAPHOMY CNEKTPY MHOroobpas-
Hbl. Bbibop meToaa n cnocoba ero peanusaumm 3aBUCUT OT BO3MOXXHOCTEN UCTbITATENBHOW YCTAHOBKMU, a TaKXKe OT BOCMPO-
N3BOAMMOCTM cuUrHana Bo3byxaenHus. Ha npaktuke ykasaHHble orpaHuveHunsi NPUBOANAT K TOMY, YTO CUrHan BO30yXaeHWs
CTAHOBUTCH Marno NOXOX Ha UCXOAHbIN. TeopeTu4eckn NoaroHKa yaapHoro Cnekrpa K 3agaHHOMY MOXET ObiTb OcyLle-
CTBME€HA TOYHO TONbKO HAa 4YacToTax, NPUCYTCTBYOWMX BO BpeMeHHOM curHane. OBbIMHO OrpaHuYmMBaloTCs NOArOHKOW
CNEKTPOB Ha OTAENbHbIX YacToTax, a HA NPOMEXYTOYHbIX YACTOTax yBENU4YMBAIOT Npeaens! Jonycka.

HekoTopblie METOAL!I ONpeaeneHns no 3agaHHoOMy yaapHOMY CMEKTPY curHana Bo3dyXaeHusi CroXxXHon konebarenb-
HOW hopMbl TPEOYIOT NPUMEHEHUS AOMONTHUTENBHOIO KOMMNEHCUPYIOLWLEro MMNYNbca Ansi NPUBEAEHUS K HYNTEBOMY 3HaYe-
HUIO CKOPOCTM M YCKOPEHUS B Ha4vane n B KoHUe curHana. OgHako CywecTBYIOT U Takne MeTOAbl, KOTOPbIE MO3BOMNSIOT
CUHTE3UPOBAaTb CUTHAN C HYNEBbIMU 3HAYEHUAMU CKOPOCTU U YCKOPEHUS B HA4Yane v B KOHUE curHana 6e3 npyumMmeHeHus
KOMMEHCUPYIOLWEro uMmnynbca. Ecnun Bce xXe TpedbyeTcs npuMeHeHne KOMNEHCUPYIOLWEro MMNynbca, TO €ro BNmsiHne oobIY-
HO MEHee CYLLECTBEHHO, YeM AN MMNYIIbCOB KITAaCCU4YeCKon POPMbl MNN COBOKYMHOCTU 3aTyXatoWwmxX CUHYCOnA.
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[MpynoxeHve B
(cnpaBo4HoOe)

[MapameTpbl, ucnonb3iyemMble npu ddopMMpoBaHMM BPeMEeHHOro curHana Bo3oyxaeHus

B.1 O6wwme nonoxeHuns

McTouHnkamm ceBegeHnn 06 yaapHbIX BO3AENCTBUSX, KOTOPbIM MOXET ObiTb NOABEPXKEHO U3aenne B Npouecce ero
akcnnyaraymm, MmoryT BbiThb:

- pesynbraThl U3AMEPEHUN B pearnbHbIX YCNOBUSX 3KCMnyataumum n3genus;

- JaHHbIE, NONYYEHHbIE AN CXOXUNX ODBEKTOB B CXOXUX YCITOBUSIX NPUMEHEHUS;

- pacyeTbl yaAapHbIX NPOLECCOB B KOHKPETHbIX YCIMOBUSAX NPUMEHEHUS N3OETNNA.

[Tlpy npoBegeHUn M3MEPEHUN B pearbHbIX YCNOBUSIX 3KCNNyatauuu nsgenus cnegyer yuntbiBatb TO 0DCTOS-
TENBLCTBO, YTO ANS YAAPHbIX BO3AENCTBUN XapakTepeH Donbwon gnHaMmm4eckun gnanasoH CUrHanos.

Ha ocHOBe cBeAEHMN O pearnbHbIX YAapHbIX BO3AENCTBUSX YCTAHABNMBAIOT TPEOOBAHUS K UCMNbITAHUAM C BOCNPON3-
BEAEHMEM YAAPHOro crnektpa. Atn TpeboBaHNA MOryT pacnpoCTPaHATBCA Ha PA NapamMeTpoB, cneunuyecknx ans yaap-
HbIX BO3QeNCTBUWN. B nx uncno BXoasT:

- ONNTENBHOCTL YAAPHOro UMMyIbea,

- MMKOBOE 3HAYeHWe yaapHOro uMnyrbea,

- YaCTOTHbIN COCTaB y4apHOro UMnNyInbcea;

- YOAPHbLIN CNEKTP.

[TapameTpbl, TPebOBaHUS K KOTOPbLIM AOJITXHbI ObITb YCTAHOBEHBLI B METOAUKE UCMBITAHUW, 3aBUCAT OT LENen UCTbI-
TaHun. OgHn napameTpbl NPeacTaBNAT MHTEPEC C TOYKN 3PEHUSA NpeaerbHbIX YPOBHEN BO3OAENCTBUA, OAPYINE — C TOYKW
3peHNs ManoLUUKIOBOWU YCTanoCTH.

B.2 NapameTpbl, cBA3aHHbIE C ANMUTENBHOCTLIO YOAPHOIro BO30YXAeHUS

[Tpn onucanmm gnutenbHOCTU T yAapHOro BO3AENCTBUSA MOTYT ObiTh MCMONb30BaHbI Creaylwme napameTpsbi:

- 3HA4YMMAas YacTb BPEMEHHOIO CUrHana;

- ahdhekTMBHAS ANMUTENBHOCTb YAAPHOIo (NepexogHoro) npouecca”.

3Ha4YMmMas 4acTb BPEMEHHOIO cUrHarna onpegerieHa Kak y4acTok MexXay AByMs MOMEHTaMn BPEMEHW, KOraa CUr-
Haln B NMepBbIN pa3 AoCTUraeT ypoBHA 25 % NUKOBOIro 3Ha4YeHUs1 N Korga OH B MOCNEeaHNN pa3 ONyCKaeTCs HUXe 3TOoro

YPOBHS.

Heobxognmo ocoboe BHMMaHue yaenuTb 3agaHuio HYaCcTOTHOIO COCTaBa BPEMEHHOIO CUrHana, nocKoNbKy 3TO OKa-
3bIBAET CYLLECTBEHHOE BIUSAHNE HA (POPMY BPEMEHHOIO CUrHana, ero NMKOBOE 3HAYEHNE N 3HAYNMYIO YacTb. B 3aBNCMMOCTH
OT YacTOTHOro cocTaBa curHana gomkHo! ObiTb onpegeneHbl YacToTa BbIDOPKK, a TakKe cnagbl HACTOTHOW XapaKTepPUCTUKA
dunbTpa Kak B 0611acT HMXKHEW, Tak U B 00NacT BEPXHEN FPpaHuL bl HAaCTOTHOroO AnanasoHa.

I dhekTUBHAS ANUTENBHOCTb YAAPHOIo (NEPEX0AHOro) NpoLecca MeHee YyBCTBUTENBbHA K LUYMOBBIM BbIDpOCcam, HO
TpeboBaHUS K HAaCTOTHOMY COCTaBY U APYIMM napameTpam AOMKHbl ObITb onpeaeneHbl Tak Xe, KaK YKa3aHo Bbile, U, KPo-

Me TOIO, HEOGXO,EI,MMO BblMUCITEHNE CPpEAHEKBAAPATUYHbIX 3HAYEeHUWN CUrHasnoBs.

B.3 NapameTpbl, cBA3aHHbIEe C MMKOBbLIM 3HAYeHNEeM yOapHOro BO30yXxaeHus
[ns onucaHnsa aMmnNNUTyAHbIX XapakTeEPUCTUK YAAPHOro npouecca MoryT 6biTb UCNOMb30BaHbI CIeayIoLWne napamerT-

Dbl
- MakCUManbHoOe U MMHUMAarbHOE 3HAYEHUS BPEMEHHOIo CUrHana;

- TNMOTHOCTb BEPOATHOCTU pacripegeneHnd BpeMeHHOIro CUrHarlla,
- PAHXNPOBaHWE INMMKOB (I'IOJ'IO}I{HTEJ'IbeIX U OTpHLI,aTEJ'IbeIX) BPEMEHHOIO CUTHalla,

- YNCIMO LMKITOB Harpy>XeHusi, NoACYUTaHHbIX METOAOM «A0XKAEBOIo NOTOKAa».
[lnanasoH 4acToT BpeMEeHHOro curHana u gapyrme napameTpbl JOMKHbl ObiTh OnNpeaeneHbl, Kak yKka3aHo Bbille, Mo-
CKONbKY OHW OKa3bIBAOT CYLWECTBEHHOE BIUSIHME HA XapaKTep BPEMEHHOIO CUrHana, ero MakCMMmarnbHOe U MUHUMarbHOE

SHAYYECHUSA.
Bce dAMIJINTYAHbIE XAPaKTeEPUCTUKN CBA3aHblI C MaKCUMMallbHbIM (MHHHMHﬂbeIM) 3HaveHnemMm BpemMeHHOIro CurHaria,

coBrnagatowmm ¢ BbICOKOHACTOTHON aCUMNTOTON YOAPHOIO CrekTpa.

[lna aHannsa nonoXxXmuTternbHOW U OTpuuAaTeNlbHOW YacTen BPEMEHHOIO curHana npeanoyTUuTeNbHO UCMONb30BAaTb
BTOPYIO U TPETBLIO XapakTepucTuku. [ocneaHmne aBe xapakrepucTuku Hanbonee LenecoobpasHo NPUMEHATL NPU OLEHKE
yCTanoCcTHbIX 3dhPeKToB 06pa3La, a Takke Npu aHanuse BPEMEHHOIo CUrHana oTknnka obpasua («bonbLne nNUKN OTKNU-
Ka»), KaK NnoKasaHo HUXE.

BmecTto nogcyera yncrna nukKoB MOXHO UCNONb30BaTbh anbTePHATUBHLIM METO, NoacyeTa Yncna nepeceveHni Bpe-

MEHHbIM CUITHaITOM HEKOTOPOIo 3aaHHOIO YPOBHA.

Y NaHHbIN napametp B ctranHgapte Mununctepcerea 06oponbl CLUA MIL-STD-810F (2000) « TexHn4yeckmn aHanums
YCITOBUW OKPYXKatoLWen cpeabl U MeToAbl NabopaToOpPHbIX UCMNbITAHMWY ONPeaeneH Kak MMHUMAarbHbIV NEPUOA BPEMEHN, CO-
aepxawmm He meHee 90 % cpeaHekBagpaTUHHONo 3Ha4YeHUsA BPEMEHHOIO curHana, npesbiwatowero ypoeeHb 10 % cpea-
HEKBaAPaTNU4YHOIo 3Ha4YeHUA BCEro yaapHoro uMmnyrnbsca.
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B.4 NapameTpbl, cBA3aHHbIE C YAaCTOTHLIM COCTAaBOM yAAapPHOro Bo30yXxaeHus

ns onncaHmns 4acToTHOro coctaBa yaapHoro npouecca MoryT 6biTb MCNONb30BAaHbI CIEeAYIOLWNE NapamMmeTpsbl:
- Anana3oH 4YacTorT;

- cnekTp Pypbe;

- CNEeKTpanbHast NNOTHOCTb SHEPIUMN;

- cpeaHeKBagpaTUYHOe 3Ha4YeHMe CurHana, paccuUmTtaHHoe no cnekTpy Pypbe unm nNo cnekTpanbHOW NMOTHOCTU
SHEpPIun.

[NnanasoH 4acToT BpeMeHHOro curHana aomkeH 6biTb onpegener ansg obecnevyeHmns XopoLwen BOCNPON3BOANMOCTH
NCMbITAHUA. [10 3TONM e NPUYMHE BAXXHO ONPEAENUTb M COrMacoBaTth € ANana3oHOM YaCTOT UCTbITAHUW YacTOTY BbIOOPKU U

YACTOTHYIO XapaKkTepucTuky omnbTpa.

CDypbe-cnemp U CreKTpalribHad rnnoTtHoOCTb SHEPIrMnN ONMMCbIBAOT HaCTOTH bl COCTaB BPEMEHHOIO CUTHalla U NMo3BOJ1H-
IOT BblACJTNTb 3HaAYNTEIIbHbIE HAaCTOTHbIE COCTaBITAKWNE CUTHArA. I'IpM pacyeTe cnempaanoﬁ MNMTIOTHOCTU MOWHOCTH OCY-
IWEeCTBITHAETCHA HOPMWPOBaHUWE KadK Ha pasdpeweHune 1no 4Hactore, TaKk U Ha AOInTeribHOCTb BPEeMeHHOIo CHUurHarlla.
Cratncrtnyeckas MNorpewHoOCTb aHalin3da MOXeT ObITb YMEeHbllEeHa ycpeaHeHnem no coceaHmMM HaCtoOTHbIM COCTaBITAKLLWM

cnekTpa.
CpeaHekBagpaTU4HOe 3Ha4YeHue, paccHnTaHHoe no Pypbe-crnekTpy unm cnekTpanbHOW NMOTHOCTU 3HEPIUN, SIBIS-
eTCH MHTErpanbHON XapakTepUCTUKON YaCTOTHOIO CocTaBa curHamna m MoxeT OblTb NErko MHTEPNPeTUPOBAaHO.

B.5 NapameTpbl, HeobXxoanmble oNA 3agaHvsa yaapHoOro Cnekrpa

[ns onucaHusa yaapHoro cnekrpa moryTt 6biTb 3agdaHbl Cneaylowme napamMmeTpbl:
- JOOPOTHOCTL Q;
- 3Ha4YMMas 4YacTb yOapHOro CNekTpa;

- (popma NmKa ygapHoro crnekrpa.
Yauwie Bcero ygapHbiv CNeEKTP 3a4atoT B BUAE NONHOIo yaapHoro CriekTpa yCcKopeHusi. Kak BapruaHT NPUMEHSIIOT Nos-
Hble yOapHble CMEKTPbl NCEBAOCKOPOCTU UITU OTHOCUTENBHOIO NepPeEMELLEHNS.

HomkeH bbITb onpeageneH anropuTm pacyeTa yaapHoro cnekrpa.

PEeKOMEHAYETCH PaAcCUUTBIBATL YAAPHbBIW CNEKTP MO pe3yrnbTaTtamMm U3MePEHNN UNN MOAENbHbLIM AaHHBIM AN Pa3HbIX
3Ha4veHun gobpoTHocTn Q, Hanpumep 5, 10 n 25 (uto cooTBeTCTBYET KOIhPurumnentam gemndompoBanmsa 10 %, 5 % n 2 %).
[TonyvyeHHas KpuBas oTpaXkaeT BO3MOXHbIN OTKIMUK 0bpa3ua B 3aBUCUMOCTU OT €ro COBCTBEHHbLIX PE30OHAHCHbLIX YacTOT U

KO3 dhUUMEHTOB AEeMNPUNPOBAHUS.
3Haunmas Yactb ygapHoro cnekrtpa onpegeneHa B [ OCT 30630.1.8 kak YacTb cnekTpa, 4ns KOTOPOU YCKOPEHUE OT-
KNUKa NPEBbILWAET YPOBEHb MMHYC 3 Ab NMKOBOro 3Ha4YeHns1 yaapHoro cnekrpa (CM. pucyHok B.1).

YckopeHue
L 1
2
v
____l 3HauuMmas 4acTb
yOapHOro cnekrpa
JE -3 ab
2 U

LLlnpuHa nuka
Ha ypoBHe -3 nb

YacTtoTa

1 — 3apaHHbIM YyOAPHbIWU CNEKTP, 2 — 4acTOThl, COOTBETCTBYIOLME YPOBHIO MUHYC 3 Ab; 3 — yaapHbIXM CNEKTp ANA UCXO0OHOro CUurHana;
4 — BYA

PucyHok B.1 — 3Haummas vacTtb yaapHOro cnekrpa
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dopma nuka yaapHOro cnekrpa MoXxeT ObiTb ONMcaHa CPpaBHEHMEM CNEKTPOB OTKNUKA AN Pa3nnyHbiX 3Ha4YeHnn Q
Ha 3agaHHOe ygapHoe BO3gencTBme. Takoe cpaBHEHUE NO3BOMNSET OLUEHUTb, ABNSIETCS N yaapHoOe BO3AEeNCTBME MPoLec-
COM NPEUNMYLLLECTBEHHO MMNYNIbCHOIO UNu KonebarenbHoro tuna. MoXHo onpeaenntb cnegyowme napameTpbi:

A = (peak SRS), - ,o/(peak SRS)g - 1o;
B = peak SRS/HFA,

rae peak SRS — makcnmarnbHOe 3Ha4YeHne yaapHoro cnekrpa,
HFA — BblcOKOYacTOTHas acmMnToTra.
Manble 3HaveHus napameTpoB A n B CBUAETENBCTBYIOT 06 MMNYNBCHOM XapakTepe npouecca (Hanpumep, rnosycu-
HycOMAAnbHbIM UMNYIBLC), 8 DONbLWME — O TOM, YTO YAAPHbLIN NMPOLECC UMEET KonebarenbHbin Xapakrep. [NpomMexyToYHble
3HAYEHUA NapamMeTpOB XapakTepHbl 4N CUMHycounabl NOCTOSAHHOW aMMIINTyAbl.

B.6 Opyrve napameTpsbl, XapakTepusyrowme ygapHoe Bo3dbyxaeHve

[ns onncaHmnsa ygapHoro npouecca MoryTt 66ITb NCMONBb30OBAHbI TAKXKE APYyre napameTpsbl:

- yucno bonbLlIKMX NMMKOB OTKNMKA AN ocUuMnNnsaTopa ¢ 3agaHHON cOBCTBEHHOW YacTOTOW;

- MOMEHTbBI BEPOATHOCTHOIO pacnpeaeneHnss curHana, Takme Kak KosMmuumneHTbl aCUMMETPUMN U 3KCLEeCCa.

Uneno 6onbLlUIMX NUKOB OTKIIUMKA MOXeT BbITb paccunTaHo Ans 3agaHHoro aHadeHmns Q n ans 3agaHHou co6CTBEHHOM
4acTOTbl OCUUNMATOPA B ANnana3oHe 4YacToT UCMbITAaHUN.

3Ha4veHne Q AOMKHO COOTBETCTBOBATL CBONCTBAM UCMNbITYEMOIro obpasua. [No ymonyaHuio 3T1o 3HaveHne BbibnpatoT
paBHbIM 10.

Bonblwmne nukn OTKNMKa onpeaenersl KAk pacyeTHbIE 3HAYEHUS OTKINMKA OCUMNNATOPAa HA BXOAQHOE BO3byXaeHue,
NpeBbIWaLWmMe HEKOTOPOE 3a4aHHOe NoporoBoe 3HaveHne. Ecnn HopMmaTtMBHBIM OKYMEHTOM HE onpeaerneHo NHoe, Ync-
no 6onbwux nukoB Anst nopora B 70 % nNMKOBOro 3aHavenusi n koadduymeHta gemndupoBadns ot 2 % ao 10 % gomnmkHo
BaApbUPOBAaTbLCH B AnanasoHe ot 3 ao 20.

[TMKn OTKNMKa MOryT ObiTb MNOABEPIHYTHI AaNbHENLWEMY aHaANMU3y B LENSX NX PaAHXUPOBAaHUS, ONnpeaeneHns umcna
nepeceYvYeHn YpoBHS M pacyeTa CrekTpa yCTanoCTHbIX NOBPEXAEHUN (3aBUCUMOCTU YNcna NoBpeXXaeHnn 0T COOCTBEHHON
4acTOThl OCUMNNIATOPA ANs 3a4aHHbIX 3HAYeHNN Ko3dhdruneHTa a4emMnPupoBaHns N BPEMEHN BO3AEUCTBUS).

MOMEHTbI BEPOATHOCTHOrO pacnpegeneHns (KospuumneHTbl aCUMMETPUN N 3KCLEeCCa) XapakTepusyrTt popmy
yaAapHOro Bo3gencrtems. VX MoxHo npeactaBuTb B BUAE MIHOBEHHOIO BbIDOPOYHOIo 3Ha4eHus. KoshOUUNEHT aCMMMET-
PN NOKa3bIBAET COOTHOLWLEHUE MeXy NONOXUTENBHBIMNU U OTPUUATENBbHBIMW 3HAYEHUSAMU BPEMEHHOIO CUrHana, a Koa-
dOUUMEHT 3KCLEecca XapakTepuayeTt Hanu4ime nMKoB B CUrHane.
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[MpnnoxeHwne C
(cnpaBo4HoOe€)

CuHTe3 BpeMeHHOro curHana Bo3oyxaeHus

C.1 BeeageHue

[TouTn BCe NOCTaBLWMKN CUCTEM YNPaBNeHns 4ns 3NeKTpognHaMmnYeCKux BUOPaUnOHHbIX YCTAHOBOK BKITIOHAIOT B UX
COCTaB nporpammHoe obecneveHne ans UCNblITaHUM C BOCNPOU3BEAEHNEM 3a4aHHOIO yaapHoro cnekrpa. OHO No3BoNseT
reHepPUPOBaTh 3a4at0WMN CUTHAI HaNPSPKEHUS, NOCTYNAoLWMKA HA YCUINTUTENb MOLHOCTN BUBPOCTEHAA.

YaapHbIW CNekTp, BOCNPOU3BOAUMBIN HA BUDpOCTONE, NOCPEACTBOM HECKONbKUX UTepauun NOAroHA0T noa 3aaaH-
HbIK. CurHan ynpasneHust OpMUPYETCH CIOXEeHNEM B 3a4aHHOM BPEMEHHOM OKHE HECKOIbKUX BEVBIETOB, pasnnyatowm-
XCS Mo popme, 4acToTe n AnNnTenbHOCTU. [1pn 3TOM HEODBXOAMMO MMETL B BUAY BCE OrpaHnYeHus Ha BOCNPOU3BOANMOE
OBVXEeHWe, Hanaraemble ncnbitatefibHON YCTaHOBKOW.

C.2 OrpaHvyeHus, Hanaraemble UCnbiTaTeNMTbHON YCTAaHOBKOW

Kak npaBmno, B HOPMaTUBHOM AOKYMEHTE YAAPHbLIN CNEKTP ONPeaensioT BNMOTh 40 061acTN 0O4EHb BbICOKUX YaCTOT,
NOCKOINbKY A5 YAAPHOro CNeKTpa HET OrpaHNYEHN Ha AnanasoH YacToT U ero BEPXHSA rpaHnya npoctTupaeTcs Ao 6ecko-
HEYHOCTU. B 06n1acTn BbICOKMX YacTOT KPUBAS yOAPHOIo CrekTpa CTPEMUTCH K NMMKOBOMY 3HAYEHUIO BPEMEHHOIO curHana
BO30YXOEHUS.

Hanbonee CcyweCcTBEHHbIE OrPaHUYEHNS], HaNaraemMble UCNbITaTENbHOW YCTAHOBKOW B OTHOLLEHUN BOCMPOU3BEE-
HUSA yOapHOro cnekrpa, onpeaerneHHoro HopMaTMBHbIM 4OKYMEHTOM, CBSA3aHbl C Anana3oHOM 4YacToT BOCMPOU3BOANMOWN
BUOpaUnK, BbIXOAHON MOLLHOCTBIO YCUIMUTENS N MEXaHUYECKON MPOYHOCTBIO BUDPOCTEHAA, KOTOPYIO BbIpa)XalT B BUAE
MaKCUMarnbHO AONYCTUMOro yCKOpeHus. [peaenbHble 3HAYEHUA YKa3aHHbIX XapakTEPUCTUK ANs KaXA0ro BUbpocteHaa v
YCUNMUTENSA MOLWHOCTM cBOW. NS TMNMYHOro BMbBpocTeHaa, pa3suBatolero HommHanenyto cuny 80 KH v ynpaBnsaemoro
CUrHasnom C yCunuTens ¢ BbIXOAHON MOLLHOCTLIO 96 KB - A, BEpXHSASA rpaHuua gnanasoHa 4actoT HaxoauTes B npegenax or
2500 po 3000 'y, a makcnmarnbHoe yckopeHue Ha Bubpoctone — ot 350 4o 400 g,,. bonee BbICOKME 3HAYEHUSA YKA3AHHbIX
napamMmeTpoB obecneunBaloT BUDPOCTEHAbLI CrieunanbHON KOHCTPYKLUUMN.

C.3 XapakTepuCTUKM NPOrpaMMHbIX CpeacTB CUCTEMbI YrNpPaBlieHUA

BONbWMHCTBO NPOorpaMmmHbIX CPEACTB CUCTEM YNPaBneHUs NPu UCMbITAHUAX C BOCMPOU3BEAEHNEM YOAPHOIO CreK-
Tpa No3BonsAlT Npu GOPMUPOBAHNN BPEMEHHOIO CUrHana Bo3dbyXaeHnsa BapbUpoBaTh Crieaylolmne napameTpsb:

a) Tunbl BenBneToB (Hanbonee ynotpebuTernbHbIE):

- AKCMOHEHUMAarnbHO 3aTyxatowas cnHycouaa,

- OTPE30K CMHYyCcOMOanbHOro curHana nocTossHHOW aMnnuTyabl,

- HECKOJBbKO CMHYyCOMAanbHbIX UMNYIbCOB, MOAYITMPOBAHHbBIX OKHOM XaHHa.

Nuuo, npoBoasiLee ncnbiTaHne, AOIMKHO PeLlnTb, Kakon TUN BenBrneTta BblbpaTth. BenBneTbl Ntoboro n3 Bolillenepe-
YUCINEHHbIX TUMNOB B TOW UINN MHOW CTENEeHn cnocobHbl 0becnevnTb BbiNoNHeHne TpeboBaHnm K BOCNPOU3BE4eHUIO 3a4aH-
HOMo yOapHOro Crekrtpa, nostomMy MCNosfib30BaHWE BEUBMNETOB MHOW (POPMbI HE pekomeHayeTcsa. He crnegyer Takke
dopMnpoBaTh BPEMEHHOW CUTHAIM, UCMNOMNb3ys BEUBMETHI Pa3HbIX TUMOB.

b) BpemeHHOE OKHO

BpemeHHoe OKHO npeacTaBnsieT cobon nHTepBan BpeMEHN, HA KOTOPOM NMPOUCXOANT CIOXEHNE BEUBNETOB U KOTO-
PbIM OrpaHU4YMBAaETCS ANMUTENBHOCTb CUHTE3NPOBAHHOIO BPEMEHHOIO CUrHana Bo3byxXaeHus.

c) PaccrosHue mexay 4yactoTaMmm BEUBETOB

YacToTbl BEMBNETOB OTCTOAT APYr OT Apyra, Ha4YnmHas ¢ HU3WeN 4acToThl yAapHOro CnekTpa, Ha pacctosHum B 1/n-1o
OOIN0 OKTaBbl, r4e 3HavYeHne napamMmeTtpa N BbldMpatT 0TAENBbHO ANS KXXA0r0 KOHKPETHOIO Cry4vas.

d) OnutenbHoOCTL BEMBNETA

PP ekTUBHAA ANUTENBHOCTb BEUBIIETOB 1-ro Tmna onpegenseTcs KO3mMPUUNEHTOM 3aTyXaHNA CUHYCOUAbI.

OnnTenbHOCTE BEUBNETOB 2-10 TUMNa NponopunoHanbHa nepnogy cuHycongbl.

OnnTenbHOCTL BEMBIETOB 3-I0 TUNA paBHa HEYETHOMY YUCIY NEPUNOLOB B Npeaenax okHa XaHHa.

e) 3agepxka BEUBeTa

Bpems 3agepKku Ansi KAXX40ro BeEUBrieta BbIdnpatot Takum obpasom, 4Tobbl BEMBNET (C yYETOM €ro ANIMTENBHOCTI)
NONMHOCTbLIO MOMECTUINCH B 3aaHHOM BPEMEHHOM OKHE.

fy KoadhpurumeHT 3atyxaHums

ITOT NapameTp 3agatoT TONbKO AN BEMBNETOB 1-ro Tnuna.

g) lNonspHocTb

KaxXabi BEMBNET B HA4YalnbHbI MOMEHT BPEMEHU MOXET U3MEHATLCH NMMB0 B NONOXUTENBHOM, NMOO B OTpULUATENb-
HOM HarnpaBleHUMN.

C.4 Bocnpowu3BeaneHve yaapHoro nepexogHoro npouecca

B HOpMaTUBHOM AOKYMEHTE yAAPHbLIN CNEKTP AOIMKEH DObITb YKa3aH BMECTE C COOTBETCTBYIOWMM 3HAYEHNEM A00-
poTHOCTM Q W AgpyruMmmn napameTpamu. VCcXogHbl BPEMEHHOW CUTHAar, HA OCHOBE KOTOPOro Obin MOCTPOEH yaapHbIN
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CMEKTP, YKa3aHHbIN B HOPMaTUBHOM 4OKYMEHTE, HE BCcerga n3BecteH. Ho ecnm BO3MOXHO, CrieayeT CoOnocTaBNsATb BPEMEH-
Hble CUTHarnbl — UCXOAHbLIM U CUHTE3NPOBAHHLIN — B MPOLEecce UCTbITAHUN.

[Tpy cMHTE3e BPpEeMEHHOro curHana Bo3dyxaeHus Heobxognmo obpalwaTte BHUMaHWe Ha crieyioulee.

a) Twnbl BeMBNeToB (Hanbonee ynotpedbuTenbHbIe)

Kenaembin pesynbrart obecneymBaeT B TON UMM MHOW CTEMNEHU NPUMEHEHUE BEMBINETOB NHBOro Tuna.

JKCNOHEHUMAanbHO 3atyxawwas cnHyconga (Bemenet 1-ro tmna), MMeoLWwas nuk B Havarne curHana, oveHb yaobHa
a5 MOAENMPOBaHUA NMMPOYAAPOB, HO 3a4acTyo €€ NCNONIb30BAHME NPUBOAUT K HYPEIMEPHO BONBbLUNM MUKOBbLIM 3HAYEHW-
M YCKOPEHUA B CUHTE3NPOBAHHOM BPEMEHHOM CUrHarie.

Hanbonee npocTo OUEHUTb BIINSHUE KOHKPETHOIO BEUBNETA HA BUA, CUHTE3UPOBAHHOIO CUrHana, Bbibnpasi BEMBNe-
Tbl B hOopMe OTPEIKOB CUHYCOMA MOCTOSIHHOW aMnnNnUTyAdbl (BEUBNETHI 2-ro Tmna).

nsa nMmnynbsCoB ¢ CMHyconaanbHbIM 3anofnHEHNEM (BEUBNETHI 3-M0 TUNA) XapakTepeH NNaBHbIW POCT B Ha4varne (bna-
rogaps hopme okHa XaHHa) U MakCUMYM B cepeiuHe BPEMEHHOIO OKHaA.

OdnnTtenbHOCTBIO CUHTE3UPOBAHHOIO BPEMEHHOIO CUrHana npouwe ynpaensaTb, UCMONb3ys BEUBNETLI 2-I0 U 3-T0 TU-
MNoB.

b) AnanasoH vyactor

[dvnana3soH 4acToT UCnbITaHMU BbIDMPAKOT € y4ETOM AOCTYMNHbLIX 3HAYEHUW YaCTOThl BbIDOPKN. OH 3aBUCUT OT YacTOT-
HOro COCTaBa yaapHbIX BO3AENCTBUN B YCINOBUAX SKCNNyaTaunum N3aenust, a Takke oT 4acToT, KOTOpble CrocobHO BOCNPO-
N3BECTU UCTbITAaTENbHOE 0B0OPYyAOBaHME C 3aKPEnieHHbIM Ha HEM 0Dpa3uom.

c) BpemeHHOEe OKHO

OdnntensHOCTb BPEMEHHOIO OKHA A40MKHAa COOTBETCTBOBATL CUHTE3NPYEMOMY BPpeMeHHOMY curHany. Cpeam Bcero
NpoYero oHa 3aBUCUT OT BbIBPaAHHOIo Ananas3oHa 4acTtoT UCMNbITAHUU U OT YacTOTbl BbIDOPKW.

B HEKOTOpPbLIX cucTemax yrnpasrneHust CNonb3yoT BPEMEHHOE OKHO YABOEHHOWN ANMUTENBbHOCTU, MOMELLAA CUHTE3U-
PyEMbIN BPEMEHHON CUrHarI nocepegnHe 3Toro OKHa.

d) PaccrosHne mexay yactotamm BEUBNETOB

PacctosaHne mexay cocegHMMmM 4acToTaMmn BEUBNETOB AOMKHO ObiTb (PMKCUPOBAHHBIM BO BCEM ANANa3oHe 4acToT
nenbiTaHun. HM3wyto YactoTy BeIbupaloT Takmum obpasom, YTobbl OHA nNonagana Ha y4acToK NogbemMa yaapHoro Cnekrpa.
PacCcToAHUE Mexay CoceaHUMN YacTOTaMM BEMBNETOB HE AOMKHO BbITb MeHee 1/3 OKTaBbl — Mpu 3TOM NOrPELLHOCTb BOC-
NPOU3BEAEHNS YOAPHOIo CrekTpa He byaeT (TeopeTUYECKn) NpeBbiWwaTe MUHYC 2,5 ab. Npu pacctosiHnsx B 1/6 okTaBbl 374
norpewHocTb byaet meHee muuyc 0,5 gb. Yem bonblie 4ncno ncnonb3yembiX BEUBNETOB, TEM TOYHEE MNOATOHKA yaapHOro
crnekTpa.

e) InnuTtenbHOCTb BENBNETOB

OdnnTenbHOCTE BEMBNETA (32 UCKINIOYEHNEM BEUBETA B DOPME 3aTyXatoWen CUHyconabl) onpegenena Yncrom ne-
PUOOOB UM MONyNepnogoB POPMUPYIOLWEN ero cuHycongbl. [nsg HN3KOYaACTOTHLIX BEUBNETOB OrpaHNYnBatlomMmMm PaKkTo-
POM SIBIAETCH ANTUTENBbHOCTL BPEMEHHOIO OKHA.

Uncno nepnoaos CUHyconabl ANA KaXaoro Bemenerta aomkHo bbeite o1 3 ao 10.

[Tpn gobpoTHocTn Q = 10 yecnneHne 0gMHOYHOIO BEMBNETA B YAAPHOM CMNEKTPE COCTABNSAET 6 Npu ANMUTENBHOCTU 3
nepunoga, 8,1 — npun gnNUTenbHOCTU 5 nepunoaoB u 9,7 — npu anutensHoCcTN 12 nepnogosB. OgHaKo cnegyer yunThiBaTh U
TO, YTO B NPUCYTCTBUMN BEUBIETOB Ha ABYX COCEOHNX YacToTax, OTCTOAWMX Apyr oT gpyra Ha 1/3 okraebl, HOMUHAaIIbHOE
ycuneHune, pasHoe 10, gocturaertcs 3a 10 neprnogo., a npu pacctosdHum B 1/6 oktaBbl — 3a 7 Nepunoaos.

f) T'nkoBble 3Ha4YEeHNs BEUBIETOB

[Tpy HaYanNbHOM POPMUPOBAHUN 384AI0WErNO CUrHana NMKOBOE 3HAYEHNE YCKOPEHUS AN KaxXaoro BeMBneTa Bbibum-
patoT paeHbiM 1/10 3Ha4YeHNA yoapHOro CriekTpa Ha TOW e YacTtoTte. B npouecce ncnobitaHnm 310 3Ha4eHNE aBTOMaTUYeCKA
KOPPEKTUPYETCH CUCTEMON yNpaBreHUs.

g) Bpems 3agepxkm BEMBNETOB

Bpems 3agepXku AOIMKHO DbITb CBOMM ANS KAX0ro BEUBETAa C Y4E€TOM TOro, YTO BEMBNET AOITKEH NOMHOCTLIO MO-
MECTUTBLCH B Nnpeaernax 3agaHHoro BPpeMeHHOro okHa. Ha npaktnke Havano BEMBIETOB C YacToTaMu B ABYX HU3LLNX OKTa-
BaXx — U3-3a ux bonbwen AnuTernbHOCTU — COBMELLAOT C Ha4Yanom BPEMEHHOro okHa. BemBneTbl ¢ makCMmManbHbIMU
NMMKOBbIMM 3HAYEHUSIMN JOMXKHbI CreaoBaTh APYr 3a ApyromMm 6e3 nepekpbITUs, HAYMHAACh B NEPBOU MONOBUHE OKHA, YTOObI
HE AONYCTUTb CITULWIKOM DONbLUMX MUMKOBbLIX 3HAYEHUWN CUHTE3UPYEMOT0 BPEMEHHOIO curHana n 4obunTtecs Toro, YTobbl AaH-
HbIM CUTHaN K CBOEMY KOHUY umMen 3atyxatwowmn eng. OctanbHble BEMBNETHI pasMeLwatoT B npeaenax BPpeMEHHOro OKHa,
naberas 3HauUUTENbHbIX MNEPEKPLITUNA.

PekomeHayeTcs TOYHO 3HATb, r4e MMEHHO PAaCrONOXeH KaX4dbl BEUBIET CUHTE3NPYEMOro curHana, rnoCKONbKY
MHOrAa BO3HUKAET HEODXOANMMOCTb U3MEHEHUS UX MOMNMOXEHUN. 3TO NPOUCXoauT, Koraa KombuHaunsa BEUBNETOB Bbl3bIBAET
CITULLKOM BONbLIOE NMMKOBOE 3HAYEHNE BPEMEHHOIO CUrHana unu Korga apyrue napameTpbl CUrHana BbIXogsTt 3a npegernso!
BO3MOXHOCTEN UCTIbITAaTENBHOIO 060PYAOBAHKA.

h) MonapHOCTL BEMBNETOB

[Tpyn HavanbHOM HOPMUPOBAHUN BPEMEHHOIO CUrHaNa pekoMeHayeTcs, YTobbl BCe BEUBNETLI ObINMM 04HON NONSP-
HOCTW. [locne aToro NONSIPHOCTb KaXAoro BEMBNETa N3AMEHAKT MHAMBUAYANbHO, 40OUBAsACh CHUXEHUS MUKOBOTO 3HAYe-
HUSA CUHTE3NPOBAHHOIO CUrHana.
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1) KoathdunumeHT 3atyxaHmnsa BENBNETOB
KoadhdpumumeHT 3atyxaHus Belbmpatot ans semBneToB 1-ro tmna. PekomeHgyembin ananasoH — o1 2 % ao 10 % kpu-
TUYECKOro KosdhdunumeHtTa gemMnpnpoBaHus.

C.5 lNpoBegeHne NCcNbITaHNK

[ToCckONbKY cUcTEMA yNpaBreHUsi NPU UCMbITAHUAX C BOCNPOU3BEAEHNEM YAAPHOIoO CNeKTpa He MMeeT uenmn obpar-
HOW CBA3M N HavanbHOEe popMUpOBaHME 3aalolWero curHana He yduTbiBaeT nepegatodHblX CBOUCTB UCMbITATENbHOU
YCTAHOBKM C 3aKpenneHHbIM Ha HeW 0bpa3suom, He0bXoagnmMo, YTobbI NTEpaLNOHHBIN NPOoLEecc POPpMUPOBAHUS BPEMEHHOTO
curHana Bo3byxgeHust HaumHancs ¢ ypoBHsi HA 12 ab HMXe OKOHYaTEeNbHOrO.

UTobbI HE AoNycKaTh AONONMHUTENBHOW HArPy3Ku Ha 0bpa3sel, peKOMEHAYETCH HA HAYaNnbHOM 3Tane (C NOHMXEHHbIM
YPOBHEM) yCTAHABNUBATL HA BUBPOCTON TONBKO YCTPOWUCTBO KpenneHus 6e3 obpasua nnu, 4to npeanovTuTenbHO, NCMOb-
30BaTb BMECTO 0bpasua nmMmmtatop ¢ aHanorm4YHbIMmM AUHAMUYECKUMUN XapaKTEPUCTUKAMMN.

B xoae npoueaypbl NOAroHKM YPOBEHb CUrHana nocTeneHHo NoBbIWAateT cHavana ¢ warom 3 gb, a satem — npum npwu-
BIMKEHUN K YPOBHIO OCHOBHBLIX UCNbITAHMW — ¢ warom 1 gb. [Nocne atoro ummntaTop 3amMeHsI0T UCNbITYEMbBIM 006Pa3LIOM Y
CUHTE3NPOBAHHbIN BPEMEHHOW CUITHaN BOCNPOU3BOAAT BHOBb. ECnu npn 3TOM AOCTUTHYThI NPeaerbHble XapakTepUCTUKN
NCMbITAaTENBHON YCTAHOBKU, TO MOXET NoTpeboBaTbCA U3MEHNTL PAaCoNOXeHne BEUBNETOB BO BPEMEHHOM CUTHAre UNn
CKOPPEKTUPOBATb X XapakTePUCTUKN, NOCNE YEro UTepaumoHHbIN MPOoLEcc He0bXoaANMO NOBTOPUTL. TepaumnoHHbIN NPo-
LleCC NOBTOPSAIOT TAKXKE KXKAbIW Pa3 Npu U3MEHEHUN HanpaBneHns BO30yXAeHWS.

[MpunoxeHwue D
(pexomeHayemoe)

PekoMmeHOyeMbIN AMana3oH YacToT UCNbITaHUW C BOCNpoM3BeAeHUEM YAAPHOro cneKkrTpa

B tabnuue D.1 npuBeaeHbl TMNWYHBLIE ANANa30Hbl HACTOT UCMBITAHUA B 3aBUCUMOCTU OT YCITOBUW 3KCNNyaTaumum n3a-
nenvs.

Tabnuuya D.1—Tllpumepbl anana3zoHoOB HYacTOT UCTbITAHUN

Yenoeua skennyartayum [nanasoH vacror, 4y
Cencmmnyeckne sosagencteuns (06opyaoBaHne yCTaHOBNEHO HA NOMyY UK Ha
NOBEPXHOCTU 3EMITN) 1 — 35"
HaszemMHbIN TpaHCnopT 1 — 100
10 — 100
10 — 150
10 — 500
BoagywHoe cyaHo 10 — 500
10 — 2000
Kocmunueckun kopabnb 100 — 5000

" Ecnn cobcTBeHHas vacToTa 0b0opyaAoBaHNS NEXUT HMXe 1 U, pekoMeHayeMbIN ANana3oH 4acToT UCMbITa-
HUM — ot 0,1 no 35 'u.
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