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MNpeavcnosue

Lienn, ocHOBHbIE MPUHLUMLI M OCHOBHON NOPAAOK NPOBeAeHUs paboT No MexrocyaapcTBEHHON cTaHaap-
Tnaauun yctadHosneHbol B FOCT 1.0—2015 «MexrocyaapcTBeHHas cucteMma crtangapTusaumn. OCHOBHEIE
nonoxeHunsa» uFOCT 1.2—2015 «MexrocyaapcTseHHasi cuctema ctaHgaptusaumn. CtaHgapTel Mexrocygap-
CTBEHHbIE, NpaBunna 1 pekoMeHaaunm No MexrocyaapcTBeHHoN cTaHaapTusauun. MNpaeuna paspaboTtku, npu-
HATWUSA, OBHOBNEHUS M OTMEHbBI»

CBegeHusi o cTaHpapTe

1 NOArOTOBAEH OTKpbITEIM akuMoHepHbIM 06LLecTBOM «Hay4Ho-1ccneaoBaTeNbCKUM LEHTP KOHT-
ponsa u anarHocTUkn TexHudeckux cuctem» (AO «HUL K») Ha ocHoBe cobcTBEHHOTO NepeBoaa Ha Pycckui
A3bIK aHrMOA3bIMHON BEPCUM CTaHAapTa, yKasaHHOIo B NyHKTe 5

2 BHECEH ®epaeparnbHbIM areHTCTBOM MO TEXHUYECKOMY perynmpoBaHuio n metponorum Poccuiickoin
depepaumnun (PocctaHgapT)

3 NPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAaPTU3aLUMN, METPOSIorn u ceptudukaumm (npo-
ToKOM 0T 8 Aekabpa 2016 r. Ne 50)

3a ApUHATUE Nporonocosann:

Kpartkoe HaumeHoBaHWe CTpaHbl Kop cTpaHb CokpalleHHoe HauMeHOBaHUe HaLMOHANBHOTO opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no CTaHaapTU3aLMU
ApmeHus AM MuH3akoHoMukn Pecnybnukmn Apmenusi
Benapycb BY loccrangapt Pecny6nuku benapycb
Mpyaus GE Ipyscranpgapt
KasaxcraH KZ loccranpapt Pecnybnuku KasaxcraH
Knpruaus KG KbipreiscTangapr
Poccus RU Pocctanpapt
TapXukncTaH TJ TapxukctangapTt

4 lMpukasom PedeparnbHOro areHTCTBa Mo TEXHUYECKOMY perynmpoBaHnto U meTposorium oT 9 desparns
2017 r.Ne42-ct mexrocyaapcTteeHHbI cTaHaapT FOCT IEC 60068-2-57—2016 BBeeH B AeNCTBUE B kayecTBe
HauuoHanbHoro ctaHgapTa Poccuiickoit ®eaepaumnn ¢ 1 gekabps 2017,

5 Hacrosawuin cTaHaapT ngeHTuyeH mexagyHapogHomy ctaHgapty |IEC 60068-2-57:2013 «Ucnbitanus
Ha Bo3aeicTBMe BHeLWHUX chakTopoB. YacTb 2-57. UcnelTanusa. Ucneitanne Ff. Bubpaunsa. Metoa ncneiraHuin ¢
BOCMNpou3sedeHneM akceneporpaMmmbl U 6ueHuin» («Environmental testing — Part 2-57: Tests — Test Ff:
Vibration — Time-history and sine-beat method», IDT).

MexayHapoOHbll cTaHaapT paspaboTaH TexHudeckum komutetom IEC/TC 104 «BHelwHue ycnosus,
KnaccudpukaLums n MeTodbl NcnbiTanuiny MexayHapoaHoi anekTpoTexHuyeckon komuccum (IEC).

OdprumanbHble 3k3eMnnapbl MexayHapoaHoro ctaHgapTa, Ha OCHOBE KOTOPOro NOAroTOBNEH HacTos-
LM MeXrocy4apCTBEHHbIN cTaHAapT, U MeXayHapoaHbIX CTaHAaPTOB, Ha KOTOPbIE AaHbl CCIMKU, UMEKTCs B
PegeparnbHOM areHTCTBE Mo TEXHUYECKOMY PErYMPOBaHMI0 U METPOMOMN.

HanmeHoBaHMe HacTosWero cTaHgapTa USMEHEHO OTHOCUTENbHO HauMeHOBaHUSA MeXayHapogHoro
cTaHgapta Ans npuseaerus B cooteetcTene ¢ FOCT 1.5 (nogpasgen 3.6).

Mpy npUMeHeHNU HacTosLLEero cTaHAapTa PEKOMEHAYETCSA UCNOMb30BaTe BMECTO CChITOYHbIX MeXayHa-
pPOoAHbIX CTaHAapTOB COOTBETCTBYOLLME UM MEXTOCYAapCTBEHHbIE CTaHAapThl, CBEAEHUA O KOTOpbIX NpuBeae-
Hbl B AOMOMHUTENbHOM NpunoxeHun A

6 B3AMEHIOCT 30630.1.8—2002 (M3K 60068-2-57:1989)
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UHpopmausi 06 usMeHeHUsIX K HacmosueMy cmaxdapmy nybnukyemcs 8 exe200HOM UHGOPMaYUOH-
HoM ykasamerie « HayuoHarnbHbie cmaHOapmbl», @ MeKCm U3MeHeHUU U rofnpagoK — 8 eXeMeCsIHHOM UHGOp-
MaUUuoHHOM yKasamerne «HauyuoHarnbHble cmaHdapmebi». B cnyyae nepecmompa (3aMeHbl) Uil OMMeEHb!
Hacmosuweao cmaHOapma coomeemcmeyiouwee ysedomrneHue b6ydem onyb/IUKOBAHO & EeXeMEeCSIYHOM
uHgopMayUuoHHOM ykaszamere «HayuoHanbHbie cmaHOapmei». Coomeemcmeyiowjasl UHopMmayus, yee-
domMneHue U meKkcmbl pa3Meuw,aromcs makxe 8 UHhopmayuoHHOU cucmeme 0bueeo ronb308aHust — Ha oghu-
yuansHoM catime ®edepailbHO20 azeHmemea 10 MexXHUYEeCKOMY pezynuposaHuio U Memporsioauu 8 cemu
Uumeprem (www.gost.ru)
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B Poccuiickon ®egepauim HacToALWMIA cTaHAaPT He MOXeT 6bITb MOSTHOCTHHO UM YaCTUYHO BOCNPOU3BE-
AeH, TUpaXXupoBaH U pacnpocTpaHeH B kKadecTBe oduumanbHoro usgaHns 6es paspeluerus degepansHoro
areHTCTBa No TeXHUYECKOMY perynupoBaHuio U MeTposioru
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BBegeHue

HacToswwii cTaHgapT ycTaHaBIMBaeT MeTo4 UCNbITaHUiA Ha BUGpaLumio (BUGponpoYHOCTL 1 Bubpoyc-
TOWYMBOCTL) MaLWH U 06opyaoBaHus Bcex BUAOB (M34ennin), KoTopble B NpoLiecce aKkcnyaTaLwum MoryT nog-
BepraTbCs BO3AENCTBUIO CNyYalHbIX AMHAMUYECKUX CU HeBOoMbLIOK ANUTENbHOCTU. TUNNYHBIMK NpUMEpamu
COBbITWI, BbI3bIBAKOLLMX NOSIBIIEHNE TAKUX CUM, ABNSIOTCH 3EMITETPSICEHUS, B3PbIBbI, TOMYKU 1 TpAICKa Npu ABU-
KEeHWM TpaHCcnopTa, NepexoaHble peXxXxnuMbl paboTbl MaLLWH.

KpaTkoBpeMEeHHOCTb BbIHYXAAOLWNX CUIT B COMeTaHMU ¢ AeMNgUpoBaHMeM B KOHCTPYKLUN U34enus
MOTYT NMPUBECTM K TOMY, YTO OTKITUK U3eNns Ha BO3AEeNCTBNE He AOCTUMHET YCTaHOBMBLUErocs COCTOSIHUS.

WcnbiTaHus npoBogsAT nocpeAcTBoM Bo3byxaeHns obpasua Bubpaumein ¢ 3agaHHbIM CNEKTPOM OTKIIMKA,
XapaKTepUCTUKM KOTOPOTo AOIMKHBI BbITh TAKUMM, YTOOBI MOAENNPOBaTh 3o eKT BO3AENCTBUS AMHAMNYECKNX
cun, unuv B hopme UMMNYNLCOB € rapMOHUYECKAM 3aMOSTHEHNEM.

MpuMeHsieMas Ans UCnbITaHWUA akceneporpaMmMa MoXKeT NpeAcTaBnsATb cobo BpeMeHHyo peannsasuto
peanbHoro npotiecca, bbiTb BEIBOPKON CNyYanHoro npolecca unm 6bITb CUHTE3UPOBAHHOW Ha OCHOBE 3aJ4aH-
HOro crnekTpa oTknuka. Micnonb3oBaHne BO3OYXAEHUs Ha OCHOBE 3aJaHHOW akceneporpaMmmel npouecca
Nno3BoOMsieT BO3AENCTBOBATb Ha 0bpasel, BubpaLunei B LLMPOKON Mosioce 4acToT. 3TO AaeT BO3MOXHOCTb O4HO-
BpeMeHHOoro Bo3byKaeHWs Bcex 3HaunmbIx Mof konebaHuin obpasLia BAoMb HanpasneH s (U HarnpasneHun)
BO36Y>xaeHWs 1 NO3BOMAET yunTbiBaTh 3peKTbl, CBA3aHHbIE C NOABMEHNEM HaNPSXKEHNIA B KOHCTPYKLMA NoA,
OeACTBMEM CBA3AHHBIX MOJ,.

Ecnu Bubpauns umeeT hopmy nMmnynbcos buerus, To obpasel, Bo3byxaaeTcs Ha pUKCpoBaHHON Yac-
TOTe Hecyllen. ATa YacToTa MoxeT BbITb 3ag4aHa 3apaHee UNn B6biTb OOHON U3 KPUTUYECKUX YACTOT M3denus,
BbIsIBMIEHHbIX B X04e UCCeAoBaHNn ero HacTOTHON XapaKTepUCTUKNA.
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M E XTTOGCVYJ.APGC CTHBEHHHDbB H C TAHOLAPT

MeToAbl UCNBITAHUN Ha CTOMKOCTb K MeXaHU4YeCKUM BHELUHUM BO3AeNCTBYIOWMUM chakTopaM MaLLuH,
npUGoOpOB U APYrMX TeXHUYECKUX U3genum

UCNbITAHUA HA BUBPALIUIO B ®OPME AKCENEPOIPAMMbI U UMIMYNIbCOB BUEHUA

Methods environmental dynamic testing for machines, instruments and other articles. Time-history and sine-beat vibration
tests

Oata BBegeHna — 2017—12—01

1 O6nacTb NpUMeHeHusA

HacTtoswuid ctaHgapT pacnpocTpaHaeTcst Ha MaluHbl, MPUBOPEI U Apyrve TeXHUYEecKUe U3AeNna BCex
BMOOB W ycTaHaBNMBaeT MeToAd WCMbITaHWiA And onpedeneHus crnocoBHOCTU WUCNBITYEMOro u3genus
(nanee — obpasua) NpoTUBOCTOSITL BO3AeNcTBMIO BUbpauun, 3agaHHon B dhopme akceneporpammbl vnm
nocrnegosaTeNbHOCTU UMMYNLCOB G1eHWiA. YCroBus UcnblTaHnin 06pasuoB KOHKPETHBIX BUAOB U TPeBOBaHUA K
UCMbITAHUAM AOMXKHbl BbITb YCTaHOBMEHbI B COOTBETCTBYIOLLEM HOPMATUBHOM AOKYMeHTe (Hanpumep, B
TEXHWYECKMX YCIOBUSIX Ha NPOAYKLIMIO).

JdononHuTtenbHble MOACHEHWST K UCMbITAaHASIM C BOCMPOU3BEAEHUEM akceneporpaMmbl npouecca u
UMNYNbCOB GUEeHUIA NpuBeaeHbl B NPUNoXxeHuu A.

2 HopMatuBHBbI€ CCbINIKM

Ana npuMeHeHus HacTosILLEro cTaHAapTa HeobxoayMbl cneayioLme CebINoYHbIE OKYMEHThI. [Ans aatu-
POBaHHBIX CCbINOK MPUMEHSIIOT TOSIbKO YKkaszaHHOe U3AaHue CCbINIOYHOro AoKyMeHTa. [Ana HeAaTupoBaHHbIX
CChINOK NPUMEHSAIOT NocneaHee n3aHne CChifIoYHOro A0KyMeHTa (BKITHoYas BCe ero UsMeHeHus1).

IEC 60068 (all parts), Environmental testing (UcneiTaHna Ha Bo3aencTBue BHELIHMX hakTopoB)

IEC60068-1, Environmental testing — Part 1: General and guidance (UcnbiTaHus Ha BO3AeCTBUE BHELL-
HKX cpakTopos. Yactb 1. ObLme NonoXeHusi U pyKOBOACTBO)

IEC 60068-2-6:2007, Environmental testing — Part2-6: Tests — TestFc: Vibration (sinusoidal) [UcnbiTa-
HUA Ha BO3AeNCTBUE BHELUHMX (hakTopoB. YacTb 2-6. UcnbiTaHus. UcnbiTaHue Fc. Bubpauus (rapMoHudeckas))

IEC 60068-2-47:2005, Environmental testing — Part 2-47: Tests — Mounting of specimens for vibration,
impact and similar dynamic tests (UcnbiTaHust Ha Bo3aecTBME BHeLUHUX (hakTopoB. YacTs 2-47. NcnbiTaHus.
Ycnosus kpenneHns obpasLa npy nposeaeHA AMHaMUYECKUX UCTIBITaHWI, BKITIoYast UcnblTaHUs Ha Bubpauuto
nyaap)

IEC 60068-2-64:2008, Environmental testing — Part 2-64: Tests — Vibration, broadband random and
guidance (UcnbiTaHusa Ha Bo3gencTBue BHeWHUX chakTopoB. YacTb 2-64. UcnbitaHuns. Bubpauums wmpokono-
nocHas cnyvanHas)

IEC 60068-3-3:1991, Environmental testing — Part 3: Guidance — Seismic test methods for equipments
(UcneiTaHuA Ha Bo3gencTBUe BHeLIHUX hakTopoB. YacTb 3. PykoBoacTBo. UcnbiTaHne ¢ BO3aencTBUEM Ha
obopyaosaHune ceiicmmuieckux konebaHuin)

IEC 60068-3-8, Environmental testing — Part 3-8: Supporting documentation and guidance — Selecting
amongstvibration tests (UcnbiTaHuA Ha BosaencTBME BHeLWHUX hakTopoB. HacTb 3-8. MeToauveckue AokyMeH-
Thbl U pykoBoACTBO. Bbibop MeToaa ucnbiTaHuin Ha BUGpauuio)

WU3panune ocpmumansHoe
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3 TepMuHbI M onpeaeneHus

B HacTosilem CTaHaapTe NnpuMeHeHbl cnegyowme TepMmnHbl C COOTBETCTBYHOLLUMUK onpeaeneHuAMNA.

Mpunmedanune— [nsygobcTeanonb3oBaHUs HACTOSILLUM CTAHAAPTOM B HACTOSILLIEM pa3aene NpvBeaeH pag,
TEPMUHOB C COOTBETCTBYOWUMU onpeaeneHusimuy u3 [4], IEC 60068-1 n IEC 60068-2-6.

3.1 kpuTuyeckasn yactoTa (critical frequency): YactoTa, Ha KOTOPOI B 3aBUCUMOCTW OT YPOBHSI BUBpa-
Lunun nposiBnsieTca adeKT HenpasuibHOro hyHKLMOHUPOBaHWA obpasLia Ui yxyaLeHue ero akcniyaraumoH-
HbIX XapaKTepucTuk unu HabnogaTca MexaHudeckue pesoHaHcbl unu apyrue adcekTbl, CBA3aHHbIe C
BUGpaumrel, Hanpumep apebeaxaHue.

3.2 yacTtoTa nepexopa (crossover frequency): YactoTa, pasgensiowias aguanasoHbl ¢ pasHbiM Xxapak-
TepoM BubpaLmn.

MpumeuyaHune— MNpumepom MOXET CNYXWTb YacToTa NEPEX0AA, HA KOTOPOW YHaCTOK HaCTOTHOW XapaKTepuc-
TUKW, COOTBETCTBYIOLLWI NOCTOSIHHOMY NepeMeLLEHNI0, CMEHSIETCS YYaCTKOM, COOTBETCTBYIOWMM NOCTOSIHHOMY YCKOpe-
HUYI.

3.3 pemndupoBaHue (damping): MOHOTOHHOE yMeHblUeHWe amnaMTyabl npouecca CO BPeMEeHeM
BCIeACTBMeE paccesHus SHeprun B cucTeMe.

MpwumeyaHu e — Hanpakruke gemndrpoBaHue 3aBMCUT OT MHOTMX (haKTOPOB, TAKUX KaK BU CUCTEMBI, MOAbI
BUOpaLMM, MEXAHNYECKME HAMNPSHKEHUSI B KOHCTPYKLMM, YPOBEHb MPUNOXEHHBIX CUM, MaTepran KOHCTPYKUMK, NpocKarib-
3blBaHWE B COEAUHEHUAX 1 MP.

3.4 Baszkoynpyroe pemncupoBaHue C (viscous damping): AemndupoBaHune, xapakTepusytowleecs
TEM, YTO 3/IeMEHT CUCTEMbl OKa3blBaeT MNPOTUBOLENCTBUE USMEHEHUIO CUCTEMbI C CUNOW, MPONOPLMOHaNBLHON
CKOPOCTU ABUXEHNA 3M1IeMeHTa B HanpasneHuu, MpoTUBOMNONOXHOM HanpasneHno CKOPOCTU, U YUCIEHHO ONU-
cbiBaemoe koahpnumeHTOM NPonNopLUOHansHOCTA.

3.5 kpuTtuydeckoe pemndmposaHue C, (critical damping): MuHumansHoe Baskoynpyroe gemndupo-
BaHWe, NPy KOTOPOM CUCTEMA, BbIBEeHHas 13 COCTOSIHUSA PaBHOBECUSA, BO3BpaLLaeTCA B UCXOAHOE COCTOAHUE
6e3 konebaHuiA.

3.6 koadduumneHT npeMndpupoBaHus DR (damping ratio): OTHoLLeHWe Bs3koynpyroro geMmnduposa-
HUS CUCTEMBI K €€ KpUTUYEeCKoMY AeMMNUPOBaHUIO.

MpumedaHue 1 — KosdhdpnuneHt gemnbmpoBaHnsa MoxeT 6biTb Bbluncnen no oopmyne DR = C/C_(cm. 3.4n
3.5).
MpuMeyaHue 2 — [aHHyo BeNUHMHY OBGbIMHO BEIPAXAIOT B NPOLEHTAX.

3.7 ponyck Ha curHan T (signal tolerance): XapakTepucTuka TOMHOCTU BOCNPOU3BEAEHUs 3a4aHHOro
npolecca, onpegenseMasi pasnMyveM MexXdy BOCMNPON3BOAMMbBLIM U BOCMPOU3BEAEHHbIM Mnpoueccamu 1
BbluMcnsiemas rno copmyse

T=[f- )100%,
F

raoe NF — cpeaHekBajgpaTun4eckoe 3HavyeHe BOCNpon3BeeHHOro curHana;
F— cpeaHeKBaapaTnyeckoe 3HavdyeHune BOCnponusBoAUMOro curHana.

MpwnmeyaHwne—[aHHbin napameTp NPUMEHUM B OTHOLLEHUM NI0GOIN BENUYMHLI, XapakTepuayowen Bubpa-
LMo (YCKOpeHUe, CKOPOCTb UIU NepeMeLLeHne) 1 UCToNb3yeMON B LiENsiX ynpaBneHUsi UCNbITAaHUAMMU.

3.8 Touka kpenneHua (fixing point): MecTo koHTakTa obpasLa ¢ KpenexHbliM npucnocobneHnemM unm
BMBPOCTONOM, COOTBETCTBYIOLLIEEe OBBIMHOM YCTaHOBKe obpasLia Ha MecTe akcnnyaTauuu.

MpwnwmeyaHwne— Ecnuans kpennexuusi obpasua ncnonb3yioT ero Co6CTBEHHbIE KpenexHble yCTPONCTBa, TOY-
Kamu KpEnmneHus CHMTatoT TOUKM KOHTaKTa KPeneXHOro ycTpoWcTBa, a He camoro o6pasua.

3.9 yckopeHue cBo6oaHOro nageHus g, (standard acceleration): YckopeHnue, npuobpetaemoe Teniom
noa AefcTBUEM 3EMHOTO NMPUTSXKEHUS, KOTOPOE, B CBOK oYepe/b, 3aBUCUT OT BbICOTHI HaZ YPOBHEM MOpS U
reorpaduyecknx koopguHaT MecTa.

MpwumeyaHune—B uensax HacTosILLEro cTaHgapTa UCNonb3yloT 3HaYeHUe yCKopeHns ceo6oaHOro nageHus,
OKpyrneHHoe go bnuxanwero yenoro, T.e. 10 m/c2,

2
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3.10 uMKNbl BbICOKMX (MexaHu4eckux) HanpspkeHun (high stress cycles): Linkibl MexaHU4Yeckux
HanpsbkeHui, cnocobHble BblaBaTh AerpagaLunio, Aedopmaumio UM MasnoLmMKiioBble YCTanocTHbIe paspyLue-
Hus obpasua.

MpunmeuyaHne— MexaHudeckne HanpsbkeHNs B 06pasLie o6bIbHO He noanexaTt naMepeHuto n KoHTponto. [lax-
HbIil TEPMWH BBOAUTCSI C LIENbO ONUCaHMUS XXeCTKOCTH BO3byxaeHus (cm. A.1.4).

3.11 uaMmepuTenbHasa Touka (measuring point): 3agaHHas ToUKa, B KOTOPO Npon3BoaaT cbop AaHHbIX
B poLecce UCMbITaHUNA.

Mpumeuyanune 1 —WameputenbHbie TOUkM GbIBAKOT ABYX BUAOB: MPOBEPOYHbLIE U KOHTPOIIbHbIE.
MpumeyvaHune 2— [Ans usyyeHns noeegeHns obpasua namepeHusi MoryT ObiTe NPOBeAEHbI B TOHKAX BHYTPM
o6pasua, 0gHaKo Takue TOYKU B HACTOSILLLEM CTaHAAPTE B KA4YECTBE N3MEPUTESIbHbIX HE pACCMaTPUBAIOTCS.

3.11.1 npoBepouHas Touka (check point): Touka, pacnonoxeHHas Ha KpenexHoM npucnocobnenHunm,
Ha BMBpocTone unn Ha obpasLe kak MOXHO Bnvke K OAHOW N3 TOYEK KPEMNMeHUs U MMetoLLast C Heto JKeCTKYHo
MEeXaHW4YEeCKYH CBA3b.

MpumevaHue 1—O0O06bHHO ANs NOATBEPXAEHWUS COOTBETCTBMA TpeboBaHMAM CTaHZapTa MCnonb3yloT
HECKOMbKO MPOBEPOYHbIX TOUEK.

MpumevaHue 2—Ecnu uncno ToYeK KpenneHnsi paBHO YeTbIPEM UMW MEHee, KaXaylo U3 HUX cnepyet
MCMNOMNb30BaTh B KAYECTBE NPOBEPOYHON TOUKW. ECnn uncrno Touek KpenneHusi NpeBbIWaeT YeTblpe, B COOTBETCTBYIOLLEM
HOPMaTMBHOM AOKyMeEHTe crieayeT onpegennTbyeThipe Hanbonee NnpeacTaBuTeNbHbIE TOHKKM, KOTopble M B6yayT Ucnone3o-
BaHbl B KQY€CTBE NMPOBEPOYHbIX TOYEK.

MpumMmeyaHune 3— Bocobbixcnyyasnx, HanpumMep Anst 6onbLKX MK CNOXHBIX 06pa3LIoB, KOrga NpoBepPOYHbIe
TOYKM He MoryT ObiTb 3agaHbl BOMMan TOYEK KpenneHusi, NoNnoXeHne NPpoBePOYHbIX TOHEK AOMKHO ObITb onpeAeneHo B
COOTBETCTBYIOWEM HOPMaTUBHOM AOKYMEHTe.

MpumeyaHued4d —IpuuncneiTaHum GonbLIoOro konuyecTea o6pasLoB HeGONbLIMX pa3MepoB, 3aKPEreHHbIX
Ha 04HOM KpeneXHOM NpucnocobneHmm, v npu ucnsiTaHum o6pasiua HebonbLWOro pasMmepa, UMEIDLWEro HECKOINBbKO TOUEK
KpenneHws, ANs NOMy4YeHWsl curHana ynpasneHust moxeT ObiTb BbiOpaHa ogHa NoBepoyHaa (OHa e KOHTpOonbHasi,
cM. 3.5.2) Touka. [Mpu aTOM curHan ynpaeneHusi 6yaet umeTb OTHOLLEHWE K KpenexXHOMY Npucnocobnenunto, a He K ToUKam
KpenneHws obpasua (06pa3uor). 3To AONYCKAeTCs TOMbKO B TOM Cly4ae, eCrm4acToTa HA3WeEro pe3oHaHca Harpy>XeHHoro
Kpene»XHOoro NpMcnocobneHnsi HAMHOIO BbiLie BEPXHEN rpaHnLbl AuanasoHa 4acToT UCNbITAHUNA.

3.11.2 koHTponbHaaTouka (reference point): OaHa 13 NPOBEPOYHBLIX TOUEK, CUTHAS C KOTOPOW UCTIOSTb-
3YI0T AN YNpaBneHUs UCTIbITaHUSIMU TakuM 06pas3oM, 4Tobbl yA0BNe TBOpUTL TpeBoBaHUsIM HACTOSALLLEro CTaH-
aapra.

3.12 yvacTtoTta moaynsauum (modulating frequency): Yactota mogynauum Hecyllei.

MpumeuvaHnunmel—Cm A2.2unpucyHok 1.

1-# uMmnynsc MNaysa , 2-iwmnynbc | lMaysa , 3-Wwvmnynec Maysa = 4-Avmnynec | lMaysa | 5-i umnynsc

T T T T N T T
eV Y] Y Y

f

MapameTp BuUGpaLum

Moaynsauma Bpemn
—_—

Mars nepuoaos
Hecywen

PucyHok 1 — MocnegoBaTenbHOCTL NSITU UMIMYNBCOB GUEHNI C NATHIO LMKITaMK 3aNONIHEHUS B KaXXA0M

3.13 akceneporpamMma peansHoro npouecca (natural time history): BpemeHHas peanusauus, otpa-
)Kaowan U3MeHeHNA YCKOPEHWUs1, CKOPOCTU UM NepemMeLLeHns, CBA3AHHLIE C KOHKPETHBLIM COOLITUEM.

3.14 ocuunnsarop (oscillator): Cuctema ¢ ogHoN cTeneHbo cBoboabl, cNocobHaA reHepupoBaThb UNK
noagepXxusatb MexaHuveckue konebaHus.
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3.15 naysa (pause): MHTepBan Mexay ABYMS MocrnefosaTenbHbIMU BPEMEHHbIMUA peanusaumsmu
(akceneporpammamu UNU UMMNynbLCamMmu GUeHUN).

MpwnmeyaHune—[AnurenbHOCTb Nay3bl T JOMKHA ObiTb 4OCTATOYHOMW, YTODObLI NCKITIOYUTL HANOXEHNe OTKMN-
KoB 06pasua HanocnegoBaTernbHO BOCNPON3BOAUMbIE BPEMEHHbIE CUrHarbl (akceneporpaMmMbl UMV UMNYIbCb C 3anonHe-
Huem). Ecnun Takumm coBbITUSIMU ABNSIOTCH UMNYNbCbl GUEHWI, TO

T>_ =,
f Ce

rae f — vacToTa Bo36YXKaAeHuS;
C, — KpuTuyeckoe AeMndrpoBaHe Ha YacToTe Bo3BYKaeHUs (B NpoLeHTax).

3.16 npepnouTUTeNbLHbLIE HanpaBneHUs Bo3gencTBuUA BuUGpauum (preferred testing axes): Tpwu
opToroHansHble OCu, BO3AencTBME BAOMb KOTOPLIX C HauBonblUeh BEPOSTHOCTLIO NpUBEaAeT K NOosIBNEHUto
noepexaeHuin B obpasLe.

3.17 3apaHHbIN cneKTp oTKNUKa (required response spectrum): CnekTp oTkNMKa 3agaHHON opMbl,
yCTaHOBIIEHHbIN 3aKa34MKOM NCMbITAHWIA (Nofb3oBaTenem).

3.18 cneKTp oTknuKa (response spectrum): Mpaduk 3aBUCUMOCTN OT YACTOTbI MakCMMasibHOro OTKIU-
Ka Ha 3aiaHHOe BXO4HOe BO3AeNCTBME aHcaMBNa OCLMNATOPOB C pasMYHbIMKU COBCTBEHHBIMI YacToTaMm U
3ajaHHbIM KO3t dULNEHTOM AeMNDUPOBAHUS.

3.19 umnynbc 6ueHui (sine beat): Mmnynsc, 06pasoBaHHbIN B pe3ynbTaTe MoAynsaumMm rapMmoHuyec-
KOro curHana Apyrum rapMoHUYecKUM curHanom, 6onee HU3KOM YacToThl (HacTOThl MOAYSLAA).

MpumedaHue1— OANMTenbHOCTb UMNYNbCa COCTABISIET MONOBMHY NEpUoAa CMrHana Moaynsumm (CM. pucy-
HOK 2).

MpumedaHune2— MatemaTndeckoe o6bsicHeHVEe Npupoabl bueHns npusegeHo B A.2.2.1.

3.20 3HauyuMMas YacTb akceneporpammel (strong part of the time history): YacTb akceneporpammol
Mexay ABYMSl MOMEHTaMM BpeMeHU, Kor4a CUrHan B NepBblIi pas AocTuraet ypoBHS 25 % NMKOBOro 3HaYeHUs 1
KOr4a oH B MocneaHui pas orycKaeTCs HKE 3TOro YPOBHS (CM. pUCYHOK 3).

3.21 uuMKn kavaHuUA YacToThbl (sweep cycle): [poxoxaeHne guanasoHa 4acToT UCNbITAHWIA MO O4HOMY
pasy B Ka)kaoM HanpasneHuu, HanpuMep ot 1 'y ao 35 My n obpatHo Ao 1w,

3.22 cuHTe3upoBaHHan akceneporpamma (synthesized time history): Akceneporpamma, cozgaHHas
NCKYCCTBEHHO Takum 06pasom, UToDObI ee CnekTp OTkNuKa 6bin BCloay He HWKe 3ajaHHOTO CNeKTpa OTKNUKa.

3.23 yvacToTa Bo36yxaeHus (test frequency): YactoTta 3anonHeHust UMNynbCoB BUeHWiA, BO3AENCTBY-
oLWMX Ha o6paseL, BO BpEMS UCTIbITAHUA.

MpumeuvwaHnue—Toxe, 4TO M YacToTa Hecywen. B 3aBucumocTu ot crnocoba onpeaenexus 6oiBaeT ABYX
Tunos (cm. 3.23.11 3.23.2).

3.23.1 3apgaHHas 4YacToTa BO36yxaeHusa (predetermined test frequency): Yactota Bo36yxaeHus,
yCTaHOBJIEHHaA B COOTBETCTBYIOLLEM AOKYMEHTE Ha UCNbITaHUA.

3.23.2 ycraHoBneHHas YacToTa Bo36yxaeHus (investigated test frequency): Yactota Bo3byxaeHus,
onpegerneHHasa B pesynbTaTe uccrie4oBaHus oTkIMka obpasua.

3.24 yposeHbBubGpauuu(testievel): MNMurkoBoe 3HaveHne BUBpauun, Bo36YKaaeMoll B MpoLiecce UCMbl-
TaHui.

MpwnmeyaHune1— [laHHbIli TEPMUH HE NMPUMEHSIIOT NPU UCTIBITAHUSIX C BOCNPON3BEAEHUEM aKceneporpammal
npouecca.

MpumeyvyaHue 2—Tlpn ncnbiTaHUsX C BOCMPOU3BEAEHWEM MMIMYNbLCOB GUeHnii ypoBeHb BUOpaumn paBeH
amnnuTyae MoaynupyioLero curHarna unm HeCKONbKO HUXe ee.

3.25 peanbHbIi cnekTp oTknuka (testresponse spectrum): CnekTp, nony4aemblit aHanuTu4eckn nub6o
npu nomolum o6opyaoBaHUs A5 cnekTpanbHOro aHanusa, KOTopblA COOTBETCTBYET peanbHOMY ABWKEHUIO
BMGpocToNna B NpoLiecce UCTIbITAHUA.

3.26 akceneporpaMmma (time history): 3anucb nepemelueHus, CKOPOCTU UM YCKOPEHUS KaK (DYHKLIMK
BPEMEHMU.

M pu meyaH e — bonee ctporoe maremaTnyeckoe onpegeneHne npueegeHo B [4].
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YckopeHnve, %
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3HayMMas 4acTb akceneporpamMmbI

PucyHok 3 — Tunuunas chopma akceneporpaMmmbl

3.27 yckopeHue HyneBoro nepuoaa (zero period acceleration): 3HaueHue yckopeHus, K KOTOPOMY
acUMNTOTMYECKN CTPEMUTCH KpUBas CNEKTpa OTKIUKa B 0611acTy BbICOKUX 4acToT (CM. pUCYHOK 4).

MpumeyaHue—[aHHbIA TEPMUH BAXEH C MPAKTUHECKOW TOUKM 3PEHUS, NMOCKOMbLKY YCKOpPEHUe Hynesoro
nepuoaa npeacTasnsieT coboi NMKoBoe 3HaveHne (HanpumMep, yckopeHust) Bo3byxaeHus. He cneayet nytaTh €ro ¢ NnMKo-
BbIM 3Ha4Y€HUEM YCKOPEeHUS! B CMEKTPE OTKNMKa.

YckopeHue Touku BHe obnacTu gonycka

“ \

8apaHHblil CnekTp oTKMKa
%

PearibHbIVi CNOKTP OTKIMKA

/ OGnalch .:ll.onycka

/ N T
/ \ /*
/ ] Ycropenue Hynesoro

/ nepm

Yacrora

PMCYHOK4 — TunuuHble rpacrku 3afaHHOro cnekTpa oOTKNnuKa, peanbHOro crnekrpa oTKnuka 1 gonycka Ha curHan
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4 O6wme TpeOGOBaHUA K UCMbITAHUAM

4.1 O6WwmMe nonoxeHus

Llenbto UcnbITaHWii ABNsieTcs onpeaeneHve cnabblx MecT B KOHCTPYKLMI o6pasLa unu yxyaleHue ero
3KCMNyaTaLMoHHbIX XapakTepUCTUK Nod BosaencTevem BubpaLim Ans Toro, Ytobbl Ha OCHOBaHWUK 3TOMO NPU-
HSITb peLleHe O COOTBETCTBIM UM HECOOTBETCTBUM AaHHOro 06pasLia KpUTepusaM, yCTaHOBNEHHBIM B HOpMa-
TUBHOM OOKyMeHTe. VHoraa Takve UcnbITaHusi MPOBOAAT C Lienblo NoATBEpAUTb MEXaHUYECKYIO MPOYHOCTb
KOHCTPYKLMK oBpasLia Unv uccneaoBaTh ero AMHaMUYECcKyHo peakLumio.

DomkeH nu o6paseL, B npoLiecce UCTbITaHWi OyHKLUOHUPOBATb UMW e OH NoZBepraeTcsl BO3AeNCTBUIO
BUBpaLuM B HepaBoTatoLeM COCTOSHUM, OnpeensieTcsl COOTBETCTBYIOLUM HOPMaTUBHBLIM JOKYMEHTOM.

B npolecce McnbITaHWid BLINOHAT U3MepeHust BUGpaLuum B 3alaHHbIX TOUKaX C Liefblo KOHTpons npa-
BUMNbHOCTM BbINONHEHWS TpeBoBaHMUIA K UCTIbITAHUSIM.

MockonbKy peaynbTaThl BUGpaLMOHHBIX UCMBITaHWIA B GOMbLIOKA CTENEHW 3aBUCAT OT KBanudukaLmm npo-
BOAALLEro Ux nepcoHana, o6 3ToM JoMkKHbI BbITb OCBEAOMIIEHBI BCE NULA, 3aMHTEpPecoBaHHbIE B pesyrbTaTax
UcnelTaHUin. OXuaaeTcs, YTo COCTaBUTENb HOPMATUBHOTO AOKYMEHTA, YCTaHaBMUBAOLLErO YCIIOBUSA UCTIbITa-
HWUIA 1 TpeBoBaHWS K HAM, BbIGepeT MeTOA UCTIbITaHUIA U KeCTKOCTb YCIIOBUIA UCTIbITAaHWA, COOTBETCTBYIOLIUE
LlensiM UcnblTaHuin ana o6paslia AaHHoro Buaa.

Meped npoBedeHeM UCNbITaHW 06paseLl 3aKpennsaT HeMOCPEACTBEHHO Ha BUBpOCToNe ¢ NOMOLLbIO
npucnocoB6neHunit, UCnonbayeMblX Npu pearibHOM NPUMEHEH U U3ENUs.

4.2 Tpe6oBaHuna

Tpe6oBaHus K UccreaoBaHUAM YaCTOTHOW XapakTepucTuki obpasia npusedeHsl B 4.3, K UCNIbITAHUAM C
BOCMpouv3BeaeHWeM 3aaaHHOM akceneporpaMmmbl — B 4.4, K UCTbITAHUAM C BOCMPOU3BEAEHUEM UMITYTILCOB
6ueHnin — B 4.5, KkpenneHuo obpasLa — B 4.6. [lonycku Ha BocnponssoanmMoe so3byxaeHue, npuMeHsiemoe
B LIeNIsIX UCCeaoBaHNA YaCTOTHOM XapaKTepUCTUKA 1 B UCTLITaHUSAX Ha BUBpaLmio, ykasaHel B Tabnuue 1.

Tabnwuya 1— donycku

Honycku

MNapameTp

OnpepeneHue 4YacTOTHOW XapaKTepucTuku Ucnbitanus Ha subpauuto

5% (cm. 4.3.5.3)
+15 % [cm. 4.3.6 a)]

+25 % B AvanasoHe 4YacToT Ao 500 'y [cm. 4.3.6 b))
150 % B AvanasoHe 4acToT cBbiwe 500 My [cm. 4.3.6 b))

50 % unun 25 % (cm. 4.3.3 ans 0cobbiX | 25 % (cm. 4.2.2)
cnydaes)

Honyck Ha curHan He npumeHsioT

Bubpauusi B KOHTPONBHOWM TOYKe

YcKkopeHue B NpoBepoUHbIX TOUKaX

Monepe4Hble konebaHus

YacToTa Bo36y:xaeHus 10,05 'y go 0,5 My BKAMtOY. a) 3agaHHas vactota Bo3byxaeHus

+10% o1 0,5005 Y

+0,5Tyor5 480100 My

0,5 % cBbiwe 100 Ny

(cMm. 4.3.7 B OTHOWeEHUN anbTepHa-
TUBHbIX BApUaHTOB)

(cm. 4.5.3.2)

+0,05 'y o 0,5 Iy BKIHOY.
+10% o7t 0,58005
+0,5Tyor 5780100y
+0,5 % cBbiwe 100 Ny

b) ycraHoBneHHas yactota BO3byx-
aeHusi
+2 % (cm. 4.5.3.3)

4.3 OnpeaeneHue YacTOTHON XapakTepUCTUKU o6pasua
4.3.1 O6Wwme nonoxeHus

Ecnnato npegnuncaHo cooTBETCTBYOLMM HOPMaTUBHBIM AOKYMEHTOM, TO crieyeT NPoBOAUTbL Uccredo-
BaHWSA YaCTOTHOW XapakTepucTukm obpasua (cM. 8.2) c Bo3byAeHneM ero B 04HOM HarnpasieHUm cnocobom,
onuncaHHbIM B1SO 60068-2-6, ¢ ydeToM nostoxeH it 4.3.2—4.3.9. Llenbio Takux nccneaosaHunii ABnseTcs onpe-
AeneHne KpUTUYECKUX YacToT 1, Mpn HeoBX0AMMOCTI, KoadduLMeHTa JeMndrpoBaHNS KOHCTPYKLMN 06pas-
ua. Takve uccrnegoBaHWA MOryT OblTb Takke NpoBefeHbl C BO3BYxdeHWeM cryyanHol Bubpauuu, Kak
yctaHosneHo B ISO 60068-2-64.
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4.3.2 BocnpousBogumas Bubpauusn

B xoae uccrieqoBaHUin BOCNPOU3BOAAT rapMOHUYECKYH0 BUBpaLuio Takum 06pazoM, YToObl TOUKM Kper-
neHusl, onpeaerneHHble B COOTBETCTBYIOLWEM HOPMATUBHOM AOKYMeHTe, cuHdasHOo nepemellanuch B O4HOM
HanpagsneHun B Nnpeaernax orpaHu4eHuin, ykasaHHoix 8 4.3.3,4.3.4 n4.3.6.

4.3.3 MNonepeyHas BuGpauun

Bubpauus B nio6om 13 nonepeyHbix HanpasneHuin B NPOBEPOYHBIX TOUKax He AomkHa npesbiwath 50 %
amnnuTygsl Bocnpoussogumon Bubpauun. B ocobbix criyyasx, Hanpumep ans obpasuyos mMarnbix pasmepos,
€CIN 3TO YCTaHOBMNEHO B COOTBETCTBYIOLEM HOPMATUBHOM AOKyMeHTe, TpeboBaHne K MMKOBOMY 3HaYEeHWIo
BMbBpaLMK B nonepeyHoM HanpasneHUn MoxeT GbiTb y)kecTo4eHOo — BMoTb A0 25 %.

Ha HekoTopbIX YacToTax, a Takke B ciyyae o6pasua 6onbLioro pasmepa unv 60nbLLIOK Macchl ycTaHOB-
neHHble TpeboBaHWA K nonepeyvHon BUbpaumm TpyaHoAoCTUXKMMBI (CM. Takoke A.1.1). B aTom cnyvae B HopMa-
TUBHOM AOKYMeHTe AoSPKeH OblTb caenaH BbIbop 0gHOro us cregyowwmnx BapuaHToB:

a) KOHTponupoBaTb NonepeyHyto Bubpauuto B xoae UccnegoBaHWi U BCe criydyan BeiIxoaa 3a npegensbl
ponycka cmkcmpoBaTb B IPOTOKONE UCTILITAHUIA;

b) npoBoanTb UccnegoBaHus 63 KOHTPOMA NoNepeyYHon BUbpauuK.

4.3.4 YrnoBas Bu6pauun

Ecnu B npouecce BOCNPOM3BeAeHUs 3aaaHHon Bubpaummn BUOpoCToN coBepLuaeT 3HaYuTebHbIe YImo-
Bble kornebaHus, To B COOTBETCTBYIOLLIEM HOPMATUBHOM AOKYMEHTE MOTYT ObITb YCTaHOBIEHbI OrpaHU4YeHUst Ha
Takue kone6aHus, u Habnogaemble yrnosble kone6aHusi AoMKHbI GbITb OTPaKeHbI B MPOTOKOME UCTIbITAHUA.

4.3.5 N3MmepuTtenbHble TOYKU

4.3.5.1 KoHTponbHasi Touka

B HopmaTMBHOM [OKYMEHTE A0MKHO BbITb YCTAHOBMEHO, CKOMNbKO TOYEK UCNOMb3YeTCsl B KA4eCTBE KOH-
TPOMBHBIX: OAHA UNWN HeckoNbKo. Ecnn npegnucaHo cnonb3oBaTh HECKOITLKO KOHTPOSTbHBIX TOYEK, TO AOITKHO
6bITb onpeaeneHo, kakum obpasom AomKeH BbiTb NOYYeH curHan ynpasneHus: ycpegHeHneM no BCeM KOH-
TPOMbHBLIM TOUKaM UV BLIBOPOM CUrHana B 04HOI KOHTPOJSIbHOM TOUKE B 3aBUCUMOCTU OT 3aaHHOIO YPOBHSA
BO3BY>KAEHMS.

4.3.5.2 TpoBepoYHbIE TOUKA

Ha HekoTopbIx YacToTax UM B cnyvae o6pasLoB 60MbLMX pa3zMepoBs 1 60nbLIOK Macckl cobniogeHne
AONycKoB, yCTaHOBMEHHbIX B 4.3.6 b), MoxeT 6bITb TPYAHOAOCTWXUMBIM (CM. Takke A.1.1). B aTom cny4ae
COOTBETCTBYHOLUMM HOPMATUBHLIM JOKYMEHTOM MOXeET 6biTb NPeayCMOTPEHO NPpUMEHeHne bonee WUPoKon
obnacTu gonycka Unu Ucnonb3oBaH e Apyroro MeToa oLeHku co6nioaeHUA yCnoBuiA UCNbITaHUNA.

4.3.5.3 [onyck Ha curHan

MpoBepka cobritoaeHUs gonycka Ha curHan 4omkHa 6bITb BbINONHEeHa B KOHTPONLHOW TOUKE B Anana3oHe
YacToT, BEPXHSIA rpaHuLa KOTOPOro NpeBblLaeT YacToTy BO3OYXXAEeHWsl He MeHee YeM B NATb pas.

Honyck Ha curHan (M. 3.7) He gomkeH npesblwaTth 5 %.

MpwnmeuyaHne— BHeKOTOPLIX Cry4asix ykazaHHoe TpeboBaHWe K 4OMYCKY Ha CUrHa MOXET OKa3aTbCA HeA0C-
TWxUMbIM. Ero moxHo ocnabute, ecrnu npv 3Tom GyaeT nogaepXvBaTbCsl Ha 3a4aHHOM YPOBHE, HaNpUMep C NOMOLWbLIO
cneasiwero punbTpa, aMnNMTyAa cCurHana ynpasreHusi HaA OCHOBHOW YacToTe BO36YXAeHWs.

B cnyvae 06pasLoB 6obLIMX pa3MepoB v cnoxHol dopmel, korga cobnogeHue TpebosaHus k gonyc-
KY Ha cUrHan B HEKOTOPOM AManasoHe YacToT UCTbITaHWUI HeAOCTWKNMO, a crneasaLni unbTp no KakuM-nméo
npvynHaM ncnonb3oBaH BbiTh He MOXeT, AoMycKaeTcsa He NoAAepXnBaTh aMnInTyay curHana Ha sagaHHoM
YpPOBHe 1 BCe OTKITOHEeHNS yKasblBaTb B MPOTOKONE UCTbITaHuiA (M. A.1).

HopMaTuUBHBIM JOKYMEHTOM MOXeT 6bITb ycTaHOBNEHO TpeboBaHue yKasbiBaTh B MPOTOKOME UCTILITAHUA
(cMm. pasgen 13) Bce OTKNOHEHNUS cUrHana oT 3a4aHHOro U AManasoH YacToT, B KOTOpoM TpeboBaHUs K A0NYCKy
Ha curHan cobntogeHsl He BbinK, a Takke NPUMEHSIICS N crnegawnin duneTp B NpoLecce NCMbITaHUR.

4.3.6 Jonycku Ha amnnuTyay BuGpauumn

Bocnpounssognmas Bnbpavums B 3a4aHHOM HanpasieHUA B KOHTPObHON U MPOBEPOYHbIX TOUKaX A0SKHA
HaxoAuTbCA B Npeenax Aonycka. OTOT A0NYCK BKtovaeT B cebs MHCTPYMEHTarbHYH0 NOrpeLllHOCTb U A0SKEH
COCTaBNsATh!

a) B KOHTPOJIbHOW ToYke (curHan ynpasnexHus) — =15 %;

b) BnpoBepoyHbIX TOUKax (yckopeHue) — 25 % B AuanasoHe 4acToT BrioTb A0 500 My n£50 % B Anana-
30He yacToT cabiwe 500 Ny (cm. Takke 4.3.5.2).

4.3.7 [Oonycku Ha YacToTy
KpuTuyeckme 4actoTbl KOHCTPYKLMN obpasua AomkHel OblTb onpegeneHbl B npedenax cnegyloumx
OOMyCKOoB:

8
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- +0,05Tu, Bknovaa o 0,251y,

-120% 010,25 g0 5'y;

-+1Tyot500500L;

- +2 % cBbiwe 50 L.

Ecnun HopMaTMBHBLIM AOKYMEHTOM NpeanMcaHo cpaBHEeHUe KpUTUYECKUX YacToT obpasua (cm. 8.2) oo u
nocrie NpoBeAeHUs OCHOBHbBIX UCTILITAHUIA, TO B HUX AOIMKeH ObiTb YCTAHOBIIEH KpUTEPUIA cpaBHeHus1. B aTom
criyyae KpUtudeckme 4acToTbl KOHCTPYKLMM OOSKHBI BbITb OnpedeneHbl B npegenax cneayrowmx onycKoB:

- +0,05Tu, Bkntovaa ao 0,5 Mu;

-+10%0710,50051y;

-+0,5Tu o015 00100 IMy;

- 0,5 % cBbiwe 100 Iy,

4.3.8 KauaHue 4yactoThbl

Bo BpeMsi kayaHWs YacTOTbl NOCeAHsIs AOMMKHA U3MEHSITLCS HeMpPepbIBHO CO CKOPOCTbIO, U3MEHSIOLLE -
CSl M0 3KCMOHEHLMANBHOMY 3aKOHY U He NpeBbILLatoLLe il 04HY OKTaBy B MUHYTY (cM. 3.20).

MpwumedatHne— Bcnyyae npumeHeHnsi LM poOBON CUCTEMBI yNPaBIeHUsi UCTIbITaHUAMUW TpeboBaHue Henpe-
PLIBHOIO M3MEHEHUSs 4acToTbl BO3OY)XAEHUS1 SIBNSIETCA HE BMOJIHE KOPPEKTHLIM, OAHAKO Ha NPAKTUKE 9TON HEKOPPEKT-
HOCTb0 MOXHO NpeHebpeyb.

4.3.9 KoadduumneHTt aemndupoBaHus

O6bl4HO KoatbpruMeHT aemMndupoBaHUa KOHCTPYKLIMKM 06pasLa onpeaensioT No NOCTPOEeHHOM YacToT-
HOW xapakTepucTuke. Takne uccneaoBaHus NpeabaABNAOT NOBbILEHHbIe TPeboBaHUA K NpUMeHsieMoit anna-
paType 1 kBanudbmkaL M nepcoHana. BosmoxHo npumeHeHue apyrux cnoco6oB onpeaeneHus koadguumeHTa
AemndupoBarusi. B aTom cnyyae B NpoTokone WUCNbITaHWA [AOIDKHO ObITb ykasaHO COOTBETCTBYHOLLEE
oBGocHoBaHue.

4.4 WcnbiTaHWe c BOoCNpoU3BeAeHNEM aKkceneporpamMmmbl npoLecca
4.41 BocnpouzBoguman BuUGpayus

dopma ncnonb3yeMoi NpU UCNbITAHUAX akceneporpaMmmbl MOXeT ObITb MofyyYeHa pa3HbiMU cocobamu:

a) Kak BpeMeHHasi peanusauusi peanbHoro npolecca AMHaMU4ecKoro BO3AencTBUA Ha n3aenue npu ero
aKennyaTauuu;

b) kak cUMHTE3MpOBaHHLIA BPEMEHHOW npouecc, nNpeacTasnAlowWwmniA cobon COBOKYNHOCTb YacTOTHbLIX
COCTaBMsIIOLLMX U3 3a4aHHOro AuanasoHa yactoT. B nocnegHem cnyyae pacctoaHue Mexay coceaHUMU Yac-
TOTHBIMU COCTaBAAOLLMMA HE JOSDKHO NPEBbILLATL:

- 1/12 okTaBbl, ecnu koaddurumeHT gemndupoBaHusa obpasua He npesbiwaeT 2 %;

- 1/6 okTaBbl, ecnu koacpdpuumeHT aemndupoBaHua obpasua HaxoanTca B agnanasoHe oT 2 % ao 10 %
(HanBonee obLKIA criyyaid);

- 1/3 okTaBebl, ecnu koacddurumeHT gemMncbupoBaHua obpasua He meHee 10 %.

3HauyeHue koacbduumeHTa gemndupoaHus (cM. 3.6) MoxeT GbITb 3aaaHO B COOTBETCTBYHOLLEM HOPMa-
TUBHOM JOKYMEHTE U onpeaerneHo UHbIM cnocoB6om (CM. 4.3.9). OBbIMHO 3Ty BENUYUHY NPUHUMAIOT paBHON
5%.

4.4.2 MNonepe4vHasa BUGpauus

MakcrmMarnbHoe NMKOBOE 3HaYeHUe KOHTPONUPYEMOn BeNNUYNHBI (YCKOpeHue unu nepemelleHne) B ana-
MasoHe YacToT UCTbITaHUA B KaXKAOW U3 KOHTPOSIbHBIX TOYEK He A0MKHO NpeBbiwaTh 25 % 3agaHHOro NMKoBoro
3HavyeHUs akceneporpaMMbl, €Cn TOMIbKO WHOE HEe YCTaHOBMEHO COOTBETCTBYIOWNM HOPMATUBHBLIM
AOKYMEHTOM.

Ha HekoTopbIx YacToTax BbINOMHeHWe AaHHOro TpeGoBaHWUA MOXeT okasaTbCs 3aTpyAHUTENBbHBIM B CI1y-
Yyae ucrnbiTaHWin 06pasLoB 60MbLUMX pa3MepoB UK Macebl (CM. Takke A.1.1). B cooTBeTCTBYIOWEM HOPpMAaTUB-
HOM JJOKYMEHTe AOKHO BbITb YCTAHOBIIEHO, Kak cneayeT AeUCTBOBaTL B NOAOBOHBIX CUTYaLUAX:

a) duKcnpoBaTh BCe NPEeBbILLIEHUS NonepeyHo i Bubpaunein 3agaHHoOro YpoBHA U ykasbliBaTb UX B NPOTO-
Kone UCnblTaHuA Unn

b) He ocyllecTBNATb KOHTPOMb NONEpPevHo BUGpaumn.

4.4.3 YrnoBas BuGpauusn
Cm.4.3.4.
4.4.4 Nonyck AnNA 3afaHHOroO CMNeKTpa OTKNUKa
Ob6nacTb gonycka Ans 3agaHHOro cnekrpa oTkvka AomkHa coctasnath oT 0 A0 50 % (CM. pucyHok 4).
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JonyckatoTca HesHaunTeNbHbIe OTKIOHEHUS OTAENbHBLIX TOYEK B peanibHOM CNeKTpe oTKNuKa 3a npege-
nbl 06nacTu gonycka Npy yCroBUM, YTO 3TW TOYKN He COOTBETCTBYIOT pe3oHaHCHbLIM YacToTam obpasua. Ecnn
3TO YCNOBMWE He BbINOJIHAETCS, YypOBEHb BUbpaLuum, NofnyyeHHbIN Ha YacToTe pesoHaHca, A0SDKeH BbITb oTpa-
)XeH B NpoToKorne ucnbiTaHui (cM. Take A.1).

KoHTponb pearnbHOro cnekTpa oTKIvKa cnegyet npoBoaUTb:

B 1/12-okTaBHbIX Nonocax Ans obpasua c koadpdpuumeHToMm AeMndrpoBaHus, He NpeBbilatoLWmm 2 %;

B 1/6-okTaBHbIX Nonocax ans obpasua c koacdurumeHTom gemndpuposanusi ot 2 o 10 % (Hanbonee pac-
NpPOCTPaHEeHHELIN cnyyan);

B 1/3-0KkTaBHbIX Nonocax ans obpasua ¢ koaddpuuneHtTom aemndpupoaHusa He meHee 10 %.

B HeKoTOpbIX Criyyasix 3aiaHHbIN CMEeKTP OTKIIUKa MOXKET UMeTb CTOMb CIIOXKHYI0 (popMYy, UTO ero He yaaeT-
€A BOCMPOU3BECTU B Npeaeriax ykasaHHOro gomnycka. 3To MoXeT noTpeboBaTh BHECeHUs1 U3SMEHEHWUIA B COOT-
BETCTBYHOLMNIA HOPMATUBHBIA JOKYMEHT OTHOCUTESIbHO YCTaHOBMEHHbIX FpaHuL, gonycka.

4.4.5 [uana3soH 4acTOT UCNbITaAHUNA

CurHan B KOHTPOSLHOM TOUYKE He A0SKEH COAePXKaTb YaCTOTHLIX COCTABNAIOLMX BhilLe BepXHei rpaHu-
Libl AMana3oHa 4acToT UCTILITAHWIA, 32 UCKITHOUYEHUEM TeX, KOTopble 0BYCMoBeHbI UCTbITaTeNbHBIM 06opyacBa-
H1eM nnv cammum obpasuom. MakcumaribHoe sHadeHUe curHana, BLIXOAsLIero 3a npeaenbl AnanasoHaYacTor,
nosiBNeHne koToporo 06ycnoBneHo ucnbiTatesbHbIM 060pyaoBaHueM 6e3 ycTaHOBNEHHOTO Ha HeM o6pasua,
He AOMKHO npesbiaTh 20 % MakCUMAarbHOro 3HaYeHUs 3aAaHHOro cUrHarna B KOHTpornbHON Touke. Ecnu yka-
3aHHOE YCMoBMe He BbiNoNHsAeTCs, peanbHoe 3HaueHne CoCcTaBnsioLLel 3a npeaenamMmin 3aJaHHOro AvanasoHa
YacTOT AOMKHO BbITb OTPaXKEHO B NPOTOKONE UCTILITaHWIA.

YacToTHblE cOoCTaBnsolMe 3a NpeaenamMm aManasoHa 4actoT UCTLITaHUA He criedyeT NpUHUMAaThL BO
BHUMaHWe Npu BbIYACTIEHUN peanbHOro CNeKTpa OTKIUKa.

4.5 UcnbiTaHMe c BocnpousBegeHMeM UMNYNbCOB GMeHUI
4.5.1 O6Lee onucaHue MeTona

Bocnpounssoanmoe ABmkeHUE B TOUKaxX KpernneHus obpasia 4omkHO NpeacTaBnsATb coboi Mnynbebl ¢
3anonHeHneM rapMoH1yYeckon Bubpaumen Ha yactoTe Bo30yxaeHusi. Bubpaums B Toukax KpenneHua AomkHa
6bITb CUHA3HON 1 NPSIMONMUHENHON B Npeferiax orpaHUYeHni, ycTaHoBNEeHHbIX B 4.3.1,4.3.2,4.3.3 1 4.3.5.
WcnblTaHus AaHHOToO BUAa NPOBOANAT ¢ BO3byaeHneM Bubpauuvu Baosns ogHon ocu (cm. IEC 60068-3-3:1991,
Tabmumua 1).

4.5.2 [lonycku Ha amnnuTyay BUuGpauuu

4.5.2.1 Bocnpoussogvmas Bubpauums

Bocnpoussognmoe Bo3byxaeHWe B KOHTPOSIbHON U NPOBEPOYHON TOYKaX AOSPKHO COOTBETCTBOBATb
3ajaHHOMY B peaenax credyowmnx 4onyckos (KOTopble BKNOYAOT B €67 MHCTPYMEHTanbHY0 MOrpeLLHOCTb).

4.5.2.2 KoHTpombHas Touka

Cm.4.3.6a).

4.5.2.3 TpoBepoYHbIE TOUKA

CMm.4.3.6D).

4.5.3 [lonycku Ha YyacToTy Bo36yxaeHus

4.5.3.1 O6LmMe nonoxeHus

YcTaHaBnvBaloT AoNycku ABYX TUMOoB (cM. 4.5.3.214.5.3.3).

4.5.3.2 3apgaHHas yacToTa Bo3byxaeHus

YcTaHaBnusaloT crnedytoLume AOMyCKu:

- +0,05Tu, Bkntovasi go 0,5 Ny,

-+10%o0710,5005 L,

-+0,5Tu 01580100 INy;

- 0,5 % cBbiwwe 100 Ny,

4.5.3.3 YcTaHoBneHHasi yacToTa Bo3byxaeHUs

OTKNOHEeHNe YacToThl BO3GYXKAEHUS OT KPUTUYECKOI YacTOThl KOHCTPYKLUMM obpasua, onpeaeneHHon B
npoLiecce Uccre4oBaHUsA ero YaCTOTHOM XapaKTePUCTUKN, He AOMKHO NpeBbiwaTh 2 %.

4.5.4 MonepeyHasn BUGpauus

Cm.4.4.2.

4.6 YcTaHoBKa o6pasua

O6paseL, 3akpennaT B cooTBeTCTBUN ¢ TpeboBaHuamu IEC 60068-2-6, B KOTOpOM, B CBOIO ovepeab,
npumeHeHbl Tpebosanuna IEC 60068-2-47.
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Ecnu o6paseL, Npu ero HopmanbHOM NPUMEHEHUM YCTaHaBNUBAIOT Ha U30MNAITOpaXx, a UcnbiTaHus Tpeby-
eTcsl NpoBecTU 6e3 HUX, TO KeCTKOCTb BO3OYXXAeHUs AoIKHA BbITb COOTBETCTBYIOLLMM 06pasoM CKOppPEKTUPO-
BaHa (YMeHblUeHa).

Ecnu o6pasel UCNLITLIBAKOT C KPEMIEHUSAMU, NMPUMEHSIEMBIMU NMPU ero OGLIMHOM UCTONb30BaHWUK, a
3afjaHHoe BO30yxadeHue npegnonaraeT UcMbiTaHue 6e3 TakuMX KpPenneHuin, To XXeCTKOCTbL BUubpauum Takke
[OIKHA 6bITb CKOppPeKTUpoBaHa.

Mpwu ycTaHoBKe 06pasua crneayeT yYMThIBaThb BIUMSIHUE €r0 COeAUHUTENBHLIX 3MEeMeHTOB, kabenen, Tpy-
6onpoBoAoBUT. N.

PekomeHayeTca NpoBOAUTL UCMbITAHUSI C YCTPOWCTBAMM KpensieHUsl, KoTopble NPUMEHSIIOT Mpyu Hop-
ManbHOM Ucnonb3oBaHuK o6pasua.

BocnponssoanMBbIid CNEKTP OTKIMKA UK akceneporpaMmma, UCnofibayeMble AN UCTIbITaHUA cUCTeMb
YCTaHOBKM, AOSMKHbI OTNINYATLCSA OT TEX, UTO MPUMEHSIIOT ANs UCNbITaHWIA camoro obpasua.

B cooTBETCTBYIOWEM HOPMATUBHOM JAOKYMEHTE AOMKHbI 6bITh YKa3aHbl opueHTauusi obpasua npu ero
ycTaHoBKe 1 cnocob ycTaHoBku. OTKIIOHeHWe OT 3aaHHbIX HOPMaTUBHBLIM JOKYMEHTOM TpeboBaHuil gonyctu-
MO TOMbKO B TE€X CRyYasx, koraa 9ToMy jaHo orkHoe 060CcHOBaHUe (Hanpumep, oka3aHo, YTo Ha noseaeHue
UCnbITYyeMoro o6pasua He BINAET cuia TSXKeCTu).

5 XecTKoCTb ycnoBui UCTbITAHUN

5.1 O6Lwue nonoxeHun

XKecTkoCTb YCMOBUIA UCNLITAHUIA NPU BOCMIPOU3BEAEHUN aKkcerneporpaMmmbl npolecca onpeaensercs
coyeTaHNeM criegyoLmx napameTpoB:

- AvanasoH YacToT UCTbITAHWUNA;

- 3afaHHbIN CMEKTP OTKMUKA;

- YACNO NOBTOPEHUIA U ANUTENLHOCTL BOCNPOU3BOAMMBIX aKCereporpaMmm;

- YACMO LIMKMOB BLICOKUX HaMpsbkeHWi (ecnu TpebyeTca).

On§a kaxgoro napameTpa B COOTBETCTBYOLLEM HOPMATUBHOM [OKYMEHTE AOIKHbI ObITb YCTAHOBMEHbI
TpeboBaHWA ¢ y4eTOM nonoxeHni 5.2—>5.5.

XKecTKkoCTb YCNOBUIA NCNBITAHWUIA NPY BOCNPOU3BEAEHU UMNYTILCOB BUeHUN onpeaensieTca codeTaHnem
cneayroLwmx napaMeTpoB:

- AvanasoH YacToT UCTIbITaHWIA;

- YpOBEHb BUGpaLuK;

- YACMO NepUoaOB HecyLLel B UMNynbce BUeHW;

- YACMO NMMNYbCOB BUEHUIA.

Ona kaxgoro napameTpa B COOTBETCTBYIOLLEM HOPMaTUBHOM AOKYMEHTE A0MKHbI 6bITb YCTAHOBMEHbI
TpeboBaHWs C y4eTOM NONoXeHnn 5.6.

5.2 UcnbiTaHuA c Bocnpou3BegeHUEM aKkceneporpaMmmbl npotecca
YacToThl UCNbITAHWUIA U ANANa30H YacToT UCMbITaHWA oNpeaenaoT cornacHo 5.3.
5.3 Ouana3oH 4YacTOT UCMNbITaHUN

[nanasoHYacToT UCMbITaHWUi A0SKeH ObITh OnNpeaeneH B COOTBETCTBYHOLEM HOPMaTUBHOM AOKYMEHTE B
BUAe HWKHel (BblbupatoT 3 psaa 0,1; 1; 5; 10; 55 1 100 Mu) u BepxHet (BbiGUpatoT U3 paga 10; 20; 35; 55; 100;
150; 300; 500; 2000 'y) rpaHuL,. PekomeHayemble AnanasoHbl YacToT NpuBeaeHbl B Tabnuue 2.

Tabnwuya 2— PekomeHayemble Avana3oHbl 4acToT

PekomeHayemMble AManasoHbl HacToOT OT HUXKHEN, f1, 0O BEpXHEW, fz, rpaHuubl, My

0Ot 0,1 go 10°
Ot1pm035
Ot 140 100
Ot 5 po 35°
Ot 10 go 100%
OT110 po 150
OT1 10 po 500
OT1 10 go 2 000
Ot 55 po 2000

@ [laHHble guana3oHbl He BXOAST B UMCNO pekoMmeHAoBaHHbIX no IEC 60068-2-6.
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5.4 3apaHHbIA CNEKTP OTKNUKa

B cooTBETCTBYIOLEM HOPMATUBHOM AOKYMEHTE AOMKHbI ObITb yCTaHOBIEHbI YPOBEHb 1 hopMa 3agaHHO-
ro cnekTpa oTKIMKa, MICMOMb3YeMOro NPy UCNbITaHUSX, BKNoYas 3HaveHne yckopeHus Hynesoro nepuoaa. Kpo-
Me Toro, ecnu Bo36yxaeHne BUGpaLMmn OCYLLECTBAAIOT HE MO BCEM HANPaBReHUsAM, A0KHbI BblTb YKkasaHbl
ncnorsb3yemble HanpasneHus Bo3byxxaeHus.

PyKkoBOACTBO MO CUHTE3Y 3a/laHHOrO CrekTpa OTKIMKa B Cnyyae, koraa peanbHble yCrosusi BUGpaLmnoH-
HOro BO34eNCTBUA Ha oBpaseL, Hen3BeCTHEI, NpuBedeHo B A.1.3.

5.5 Yucno n gnuTenbLHOCTb BOCNPOU3IBOAUMBIX aKcereporpamMmm
5.5.1 Yucno akceneporpamm

B cooTBeTCTBYIOWEM HOPMATUBHOM AOKYMEHTE AOIMKHO BbITh YCTAHOBIIEHO YMCIIO BOCMPOU3BOANUMBIX
akceneporpamm B npouecce Bo3byxaeHus obpasLa B JaHHOM HanpasieHuu.

Ecnu B HopMaTUBHOM OOKYMEHTE He YCTaHOBNEHO MHOE, YMCIO akceneporpaMm ans Bo3byxaeHns no
Ka)KQoMy HanpaBneHWo 1 AN KaX4oro YpoBHsI akceneporpamMmmbl 40OMmMKHO BbiTb BEIOpaHo 13 criegytollero
psga 3HadeHuit: ..., 1,2,5,10, 20,50, ....

Mpun Mcnonb3oBaHUN akcenieporpaMM ¢ pasHbIMI YPOBHSIMW cUrHana ucnelTaHus criefyeT HadnHaTb ¢
B030YyXaeHWsa BUBpaLMm HU3LWero ypoBHsi ¢ nocneayrowmMm noasemMoM o 6onee BeICoKkMX ypoBHel. Bocnpous-
BeEHUNIO KaXKO0 W HOBOW akceneporpaMmmbl OPKHa NpeALecTBOBaThL nayasa.

5.5.2 nutenbHOCTb akceneporpaMmm

B cooTBETCTBYIOLWEM HOPMATUBHOM AOKYMEHTEe A0IMKHa ObITb YyCTaHOBMEHA A4NUTENbHOCTb KaXKA0WN akce-
neporpaMmel. AnntensHOCTL akceneporpaMmel (B CeKyHAax) pekoMmeHayeTcs Bbidupatb us psga: ..., 1,2, 5,10,
20,50, ....

Ecnu nssecTeH neprog npoLecca guHaM1Myeckoro BosgencTems Ha obpaseL, Bo BpeMs ero akcnnyara-
Unn, To 4NUTENbHOCTb akceneporpaMmel BelbmpatoT He MeHee YeM B 3—5 pas 6onbLue aToro nepuoaa.

OnutensHocTb 3 ¢ Takke MOXeT BbITb UCMONb30BaHa, eCA 3TO 3a4aHO B COOTBETCTBYIOLWEM HOPMaTUB-
HOM OOKYMEHTe.

MprnmeyaHwue— TUNU4Has ANMTENBHOCTb AUHAMUYECKOTO BO3AEUCTBUS MPU 3EMNETPACEHUN COCTaBNSeT
30c.

5.5.3 OnuTenbHOCTbL 3HAYUMOMN YacTU aKkceneporpaMMbl

B HeKkoTOpbIX CryYasix B COOTBETCTBYIOLEM HOPMATUBHOM AOKYMEHTE MOXeT ObiTb yCTaHOBMNEHO, UTO
3HaYMMas YacTb akceneporpamMmMbl COCTaBNAET onpeaeneHHyto Aonto ee obueln AnuTensHocTU. B npoTuBHoOM
cnyyae, eCnnaTo He BCTynaeT B NpoTMBopeUne ¢ TpeboBaHuamu 5.5.4, 3HaueHne Aonv 3HaUMMon YacTu crieqy-
eT BblbnpaTh U3 psga: 25 %, 50 %, 75 %.

BblbpaHHOe 3HauYeHune JOMKHO BbITb OTPaXXeHO B NPOTOKOSE UCTIBITaHUA.

5.5.4 Yucno LUKNOB BbICOKUX HaNPsHKeHUN

B cooTBETCTBYIOLWEM HOPMaTUBHOM AOKYMEHTE MOXET OblTb YCTAHOBSIEHO UMCMO LMKITOB BbICOKUX
HanpsbKeHW, NpeBbILLALLMX HEKOTOPOE 3aaHHoe NOPoroBoe sHadyeHue (cm. A.1.4).

Ecnu uHoe He ycTaHOBNIEHO B HOPMaTUBHOM AOKYMEHTE, TO YUCIIO LIUKMOB BICOKUX HanpspKeHUA BbIOu-
patoT U3 papa: 4, 8, 6, 32. PasHoHanpaBneHHble MeXxaHU4ecKue HanpskeHusi A0MKHbLI UMEeTb NPUGNN3UTENLHO
0QUVHaKoBOe pacnpegeneHune, kKak 3To nokasaHo Ha pUCyHke 5.

3HayeHns1 YyCKOpeHUsl, COOTBETCTBYIOLME LIMKNaM BbICOKUX HanpsbKeHUA, BbipaXaloT B NpoueHTax oT
MUKOBOro 3HAYEHMSA 3aA)aHHOro CrneKkTpa OTKMANKa Ha 3agaHHbIX KPUTUYECKUX YacToTax obpasua, cocpeaoTo-
YeHHbIX B 3HAa4MMOI YacTy 3a4aHHOMO CNeKTpa oTkNuka. 3Tu 3HaveHust BbibupatoT us psiga: 50 %, 70 % (npen-
nouTuTensHo), 90 %.
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PucyHok 5 — TUnuuHbIA OTKITMK OCLMNNIATOPa HA BOCNPOM3BEAESHHYIO akCeneporpammy npoLecca

5.6 WcnbiTaHuA ¢ BOCNpOU3BeACHMEM UMNYNLCOB BUEeHUH
5.6.1 OOLwWuMe nonoxeHus

B cooTBeTCTBYIOLEM HOPMATUBHOM JOKYMEHTE A0MmMKeH ObiTb YCTaHOBIEH YpoBeHb BUOpaLmm (B eauH1LIaxX
nepemMeLLieHus1, CKOPOCTU UMK YCKOPEHUs1) ANsi KaXKA0ro 3afaHHOro HanpaeneHUs Bo3aeicTems (CM. Taioke A.2.1).

B o6nactv yacToT HUXe 4YacToThl Nepexoaa ypoBeHb BUGpaLmm 3aaatoT B BUAE NOCTOSIHHOTO NepemMelle-
HWs, a Bbllle — B BUAE NOCTOSHHOIO yCKOpeHusi. Pekomenlyemble 3HauyeHus npuBegeHbl B Tabnuuax 3—5
(cMm. Taloke pucyHku 6—8) Ansi pasHbIX YacToT Nepexoaa.

Ta6nunuya 3 — PekomeHayemble ypoBHU BUGpauum ans yactotbl nepexoaa 0,8 Ny (cM. pucyHok 6)

MocrosiHHOE nepeMelleHne (HWxe Yyactothl 0,8 '), MM MocrosiHHoe yckopeHue (Bbilue Yactothi 0,8 M), m/c2
40 1
80 2
120 3
200 5

MpumeuyaHue 1— 3HayeHun, npuBeaeHHbIe B Tabnuue, COOTBETCTBYIOT MUKOBLIM 3HAYEHUSIM BOCTPOM3BO-
AUMOro Bo3OyxaeHus.

NMpuMeyaHue 2— 3HaueHNs YCKOPEHUSI MOTYT GbiThb BhipaXeHbl B eAMHULIAX gy, (cM. 3.9). B uensx HacTosie-
ro cTaHaapTa NpUHATO g, = 10 m/c2.

Ta6nuuya 4 — Pekomenayembie ypoBHu BuGpauumn ans yactotel nepexoaa 1,6 'y (cM. pucyHok 7)

MocTrosiHHOE nepeMelleHune (HWxe Yyactothl 1,6 Ny), MM MocTosHHOe yckopeHue (Bbilue YacToth 1,6 Mu), M/c?
10 1
20 2
30 3
50 5
100 10
200 20

MpumMmeyaHue 1— 3Hadenns, npueeaeHHbIe B Tabnuue, COOTBETCTBYIOT MUKOBLIM 3HA4YEHWUSIM BOCTPOU3BO-
AUMoro 3036y)|<neum.

MpumMeyaHue 2— 3Ha4yeHns yCKOPEHUA MOTYT ObiTb BbIPKEHBI B eAMHMLIaxX g, (cM. 3.9). B uensix HacToswwe-
ro cTaHaapTa npuHATO g, = 10 mic2.
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YckopeHue, m/c
1n2

N Wb O

101

w s~ o

N

10°

w o

N
—

0 MM

101 5,
8 Nu.80 MM

//

\' Kwmm

N w b o

10"2

N W o

103

N W o

10-4
10101 2 3456810° 2 34568 101 2 34568102 2 3456 8 103
Yacrorta, Iy,

PucyHok 6 — PekomeHayeMmble YpOBHY BMGpaummn npy yactote nepexoga 0,6 'y,
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YacTtoTa, 'y,

PucyHok 7 — PekomeHAyeMble ypoBHY Bubpauuy npu yactoTe nepexoga 1,6 My
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Tabnwuua 5— Pekomenayembie ypoBHM BUGpaLWmM ansi 4acToThl nepexoda 8 'y (cMm. pucyHok 8)

MNMocTosiHHOe NepemelleHne (HWxe YacToTsl 8 My), Mm MocTosHHOE yckopeHue (Bbile YacToTsl 8 ), mic?
0,4 1
0,8 2
1,2 3
2,0 5
4.0 10
8,0 20
12,0 30
20,0 50
MpumedyaHue1— 3HaveHws, NpyBedeHHbIe B Tabnvue, COOTBETCTBYIOT MMKOBLIM 3HAYEHUSIM BOCNPON3BOAN-
MOro BO36yXaeHus.
MpumeyaHue2— 3HaqyeHusi yCKOPEeHUs MOTYT BbiTb BbpaKeHbl B eanHmuax g, (cm. 3.9). B uensx HacToswe-
ro cTaHaapTa NpuHsATo g, = 10 M/c2.

Ecnuno kaknM-nnGo npuymnHam sHauveHus, npusedeHHble B Tabnuuax 3—5, HenpuMeHUMbI, TO B COOTBET-
CTBYIOLLEM HOPMAaTMBHOM AOKYMEHTE MOryT BbiTh yKasaHbl ApYrMe 4acToThl Mepexoaa U CornacoBaHHble ¢
HUMU 3HAYEHUS NOCTOSHHOrO NepemMeLLieH1s U NOCTOAHHOTO YeKopeHus. B paae ucnbiTaHUiA MOXeT noTpe6o-
BaTbCA NpMMeHeHne BGonee 0gHoM YacToThl Nepexona (0T NOCTOAHHOIO NepeMeLLLeHUs K MOCTOSHHON CKOPOCTU
1 aanee K NocTOAHHOMY YCKOPEHMLo).

5.6.2 OnpepeneHue YacToT BO3GYyXaeHUA

McnbiTaHnsa npoBOAAT Ha KPpUTUYECKUX YacToTax, onpedeneHHbiX B XoAe UccrefoBaHUA 4acTOTHON
XapakTepucTukm obpasua, Ha 3apaHee 3agaHHbIX HacToTax Uiy Ha TeX U ApYyrix BMecTe.

Ecnn e xoae uccnegosaHunin obpasLia KpUTUYecKne YacToThl BbISIBNEHbI HE BbINN, U B HOPMaTUBHOM AOKY-
MeHTe OTCYTCTBYIOT peKoMeHAaL/UM Mo BbIGOpY 4acToT BO3BY>KAEHMWS, TO UCMbITaHUA NPOBOAAT HA HECKONbKUX
YyacToTax BO BCEM AuanasoHe 4acToT UcnbiTaHuiA. PaccToaHne Mexay ABYMS COCeAHUMWN YacToTaMu He Aon-
XKHO MpeBblllaTh NOMOBUHBI OKTaBbl (CM. 5.3).

5.6.3 OnpepeneHue bopMbl cUrHana

dopma curHana Bo3byxaeHus onpeaenseTcsl YacToTol Bo3ByXAEHUA U YACIOM NEPUOAOB HecyLen B
npeaenax ogHoro UMnynsca (CM. pucyHoK 2) B cooTBeTCTBUN € 5.6.515.6.6.

5.6.4 Yucno nepuopaoB Hecyllel B Npeaenax MuMnynbca 6ueHui

B cooTBETCTBYIOLLEM HOPMATUBHOM A0KYMEHTE YKasbIBatoT YUCIIO NepUoaoB HecyLlen B Npeaenax ogHo-
ro umnyneca, Bolbupas ero us psiga: 3, 5, 10, 20.

M pwumMeyaHun e — lNMpeanodtutenbHbLIM SIBRsSIeTCS BbIGOP NsiTM NeprogoB HecyLen B npegenax umnynsca. 3tot
BbI60p noakpennsaeTcHd NpakTM4eCcKkum onbITOM U nNpeacraBnset coboi KOMMPOMUCC MeXAY WNPOKONONOCHOCTLIO CUTHa-
na, CBSI3aHHOW C HeonpeaeneHHOCTbIo 3HaAYEeHUn KPUTUYECKUX 4acToT, U Tp860BaHV|eM GonNbWKX 3HAYEHUN OTKNMKA
KOHCTPYKUMM 06pasua (CM. pucyHok 9).

5.6.5 YacTtota Mmogynauuu

YacTtoTa Moaynauum onpeaensieTcsl YactoTon BO3bY>KAeH!Us U YACNIOM NepUoaoB Hecyllen B npeaenax
ofHoro uMnynbca 6ueHni (cm. Take A.2.2.1).

5.6.6 Yucno umnynbcoB GueHumn

B cooTBETCTBYIOLLEM HOPMaTUBHOM AAOKYMEHTE IOJDKHO ObITh YCTAHOBEHO YUCNO UMMYbCOB BUueHui,
BbIBUpaeMoe us psaa (cM. pucyHok 1): 1,2, 5, 10, 20, 50.

5.6.7 AdpeKT ManoyUKnoBon yctanoctTu

B cooTBeTCTBYIOLLIEM HOPMATUBHOM AOKYMEHTE MOXET OblTb YCTaHOBMNEHO TpeboBaHue K YNCTTY LIMKIOB
BbICOKUX MEXaHUYeCKUX HanpsXXeHWUIn, NpPeBbILALWNX HEKOTOPOoE 3afaHHoe 3HaveHue (cM. A.2.4).
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2
YckopeHue, m/c

PucyHok 8 — PekomeHayeMble YPOBHM BUbGpauuy npu yactoTe nepexoaa 8 Iy
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6 MoprortoBka obpasua

B cooTBeTCTBYIOLLEM HOPMATUBHOM AOKYMEHTE MOXeT BbiTb YCTaHOBMNEHO TpeBoBaHWe K HauanbHom
cTabunusaumm obpasLa nepeq nposeaeHMem UCTbITaHUIA, HAaNPUMEP K erc NpeBbIBaHUIo B TeYeHWe 3a4aHHOro
BPEMEHW B YCNOBUAX OnpeaeneHHON TemnepaTtypbl v BNaXKHOCTH.

7 HavyanbHble namepeHus

Mepena Havarnom ucrbiTaHuin o6pasel, AoIKeH GbiTb NOABEPrHYT BU3YanbHOMY OCMOTPY, KOHTPOSIO pas-
MEpOB U NpoBepKe ero hyHKLUMOHNPOBAHNS B COOTBETCTBUM C TpeBOoBaHNAMM COOTBETCTBYIOLLETO HOPMATUB-
HOro AoKyMeHTa.

8 lMpoBepeHue ucnbiTaHUM

8.1 O6uwue nonoxeHus

B npouecce ucnelTaHnin, ecnu MHoe He NPeanMcaHo COOTBETCTBYHOLLMM HOPMATUBHBLIM LOKYMEHTOM,
obpaseL, noaBepraoT Bo3AencTemio B1bpaLmm cornacHo 8.2—=8.4 no kaxkgomy us Tpex npeanouTUTEeNbHbIX
HanpasneHWi. Ecnv HopmMaTUBHBLIM AOKYMEHTOM He npednucaH Nnopsaok NPUIokKeHNsa BO3AENCTBMS No pas-
HbIM HanpaBreHUaM, TO ero BelIbMpatoT MPON3BONLHO.

HopmaTuBHbIM JOKYMEHTOM MOXeT ObITb NpeanncaHa Takke HeobXoAMMOCTb KOHTPOA MOMUMO 3aaH-
HOTO YPOBHSI BUOpaLMN MakcumarbHOM BblHYXAaroWwen cunel, npunaraemoit kK Bubpoctony. B atom cnyyae
OOMKHO BbIThb YKazaHo NpeaefbHo AoMYCTUMOe 3HavyeHWe npunaraemMoin cusbl.

8.2 UccnepoBaHus oTKNMKa o6pasua

Ecnu npeanucaHo cooTBETCTBYIOLMM HOPMATUBHLIM JOKYMEHTOM, TO B Auanas3oHe YacToT UCTIbITaHUA
NPOBOAAT MUCCrefoBaHNe YacTOTHON XapakTepmncTUKM ¢ LUerbio onpeaennTb Xxapakrep nosegeHnsa obpasua
nod sosgencTenem subpauun. OBbIMHO Takne nccrnefoBaHUs NMPOBOAAT NOCPEACTBOM HarpyxXeHusa obpasua
rapMOHWYeckoln BUBpaLMen ¢ aMnInTyaon, YCTaHOBIEHHON B HOPMaTUBHOM AoKyMeHTe. [na nonyyeHus
OTKNMKa BO BCEM AManasoHe 4YacToT, Kak NpaBumno, NPUMEHAT KavaHue YacToThbl CO CKOPOCTbIo He Bonee
OAHOI OKTaBbl B MUHYTY, KOTOPYIO MOXHO eLle YMEHbLUNTb, eCriM 3TO MO3BOMMUT Jly4lue onMcaTb YacTOTHYIO
XapakTepucTuky obpasua (bonee TOUHO yCTaHOBUTL KpUTUYECKMeE YacToThl). BMecTe ¢ TeMm crieayeT usberatb
AnuTenbHoro Bo3byxxaeHus Bnbpavven Ha ogHon YacToTe.

MukoBoe 3HayeHWe Bo3bYXaeHUs BbibupaloT Takum obpasom, 4Tobbl OTKIUK obpasua ocTaBarncs Ha
6onee HU3KOM YPOBHE, YeM B NpoLLecce OCHOBHbLIX UCTbITAHWIA C BOCMPOM3Be4eHUeM akcerieporpamMmbl npo-
Lecca unm uMnynbcos 6ueHuin, Ho Bbin AOCTAaTOYHBIM A1 0BHAPYXXEHUs1 KPUTUYECKUX YacToT.

Kak BapuaHT, 4ns uccnefoBaHUs YacTOTHOWM XapakTepucTUKM obpasLia MOXKHO NPUMEHsTb BO3byxaeHne
LLUMPOKOMNOMOCHOW CryyalHol Bubpauuei, kak onucaHo B IEC 60068-2-64:2008 (nyHKT 8.2).

EcnuucnbitaHna gomkHol 6b1Tb NpoBeAeHbl ¢ BO36yXaeHneM MMnynbcoB GUeHnit, To O4eHb BaXKHO, UTO-
6bl yacToTa Bo3byxaeHus bbina 6nmMska K KpUTUYECKO! (pesoHaHCHoN) yacToTe obpasua. B cnyyae, ecnn
OTKNKK obpasua sIBnsieTcs CyLeCcTBEHHO HEMUHENHBIM (MPUMEPOM TaKoro U3Aernnsl MOXeT CNYXWUTb YCTpo-
MNCTBO 3aWMThl OT NepeHanpsikeHui, B KOTOpoM hapopoBble U30NATOPbI pasaesieHbl pe3MHOBLIMU MpoKiaa-
Kamu), nccneaoBaHusl NPOBOAAT € BO3BYXaeHUeM rapMmoHudeckoi Bubpauun 6onee Bbicokoro yposHs. Ecnin
Xe oTKNMK o6pasLa oxnaaeTcs IMHENHbIM U 61IN3KUM K TMHEHOMY, TO MPUMEHEeHUe BO3BYXAeHNS] LULMPOKO-
NONoCHoM cny4ainHoi BubpaLmeil MOXeT okasaTbCA NpeAnoyTUTENbHbIM.

HopmaTuBHBIM JOKYMEHTOM MOXeT BbiTb ycTaHOBMeHo TpeboBaHue, YTobbl BO BpeMsi UCCNeaoBaHust
YacCTOTHON XapakTepucTukn obpasel, yHKUMOHUpPOBaN B 3aJaHHOM pexume. Ecnu dyHkunoHuposaHue
o6pasua npenaTcTByeT onpeaeneHUo XapakTepUcTMK OTKINKA, TO NPOBOASAT A0OMONHUTENbHbIE UCCNeAoBaHUs
4YacTOTHOWN XxapakTepuUcTUKA Npu HepaboTatolem obpasLe. B pesynbTaTte nccrnegoBaHus oMkHbLI BbITh onpe-
AeneHbl U 0TpaXeHbl B NPOTOKOIE UCTIbITAHUIA BCE KpUTUYECKNe YacToThbl JaHHOro obpasuia.

HopmaTuBHbLIM AOKYMEHTOM MOXeT BbiTh MpeaycMOoTpeHO NpoBeAeHUe A0NOMHUTENbHOro UccneaoBa-
HUA YacTOTHOW XapakTepucTuku obpasLa nocne sasBepLUeHnst UCNbITaHUI C BOCNpOU3BeAeHUeM akcenepor-
pamMbl npouecca Unu UMMynbcoB BueHuid Ana Toro, YTobbl COMNOCTaBUTL 3HAYEHUSI KPUTUHECKUX YacToT,
nony4YeHHbIX 40 U nocne ucnblTaHuii. B aTom cnyyae TeM xxe AOKyMeHTOM A0MkHO BbITb NpegnucaHo, kakue
OeicTBYA criegyeT NpeanpuHSTb B criyyae, ecniv aTu 3HaueHus He coBnagyT. BaxHo, 4Tobbl uccneaosaHus
4YacTOTHOW XapakTepPUCTUKA A0 U NMOCTIEe UCTIbITAHUIA MPOBOAUIIUCE OANHAKOBLIM 06pa3oM C OAHUMW U TEMU XKe
ypoBHsAMU Bo36yxaeHus. Bonee noapobHele cBegeHus 06 nccnegosaHUAX HacTOTHON XapaKTePUCTUKN U KpU-
TepUaX NPOXOXAEHUs1 UCNbITAHNA, OCHOBAHHbIX Ha CPaBHEHUSAX 3HAYEeHUN KPUTUHECKUX 4acToT A0 U nocne
ucnbiTaHui, coaepxarca s IEC 60068-3-8.
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8.3 Bbigepxka o6pasua npu BocnpousBeaeHMU akceneporpaMmmMel npouecca

7KecTKOCTb YCIOBUIA UCNbITAHUIA AOSMKHA BbITb onpegeneHa B COOTBETCTBYIOWEM HOPMAaTUBHOM AOKY-
MeHTe ¢ ydeTom TpeboBaHui pasgena 5. Kaxagomy nocnegyiolemMy BOCpov3BeAeHUo akceneporpaMmmel
OOMXKHa npeAwecTBoBaTh Naysa, NpeAoTBpallaoLas HarnoXeHne OTKIIMKOB obpasLa oT pasHbIX akcenepor-
paMM. B HopMaTUBHOM JOKYMEHTE YKa3blBaroT YNCIIO HaMNpaBsieHUI, B KOTOPbLIX OAHOBPEMEHHO NpuKnaabisa-
0T BbIHY>XXAAOLLYIO CUMY: OAHO, ABA UMW TPU.

8.4 Bbigepxka o6pa3ua npu BocnpousBefeHUU UMINYNbLCOB GueHun

2KecTKOCTb YCMOBUIA UCNBITAHUIA foSKHA BbITh onpefeneHa B COOTBETCTBYIOLEM HOPMATUBHOM [IOKY-
MeHTe ¢ yueToM TpeboBaHui pasgena 5. Kaxxagomy nocneaytowiemMy UMnynbCy AOMMKHA NpeawecTBOBaTh Nay-
3a, NpedoTBpaLlaloLlas HanoXxeHue OTKINKOB obpasua oT pasHbiX uMnynbcoB. OcCylecTBSIOT 3anuch
CUrHamna ynpaeneHusi B KOHTPONbHOW TOUKE U OTpaXkaroT pe3ynbTaThbl €ro U3MepeHUii B NPOTOKOE UCTIbITaHUN.
B HOpMaTMBHOM AOKYMEHTE yKasblBalOT YMCIIO HanpaefieHUWA, B KOTOPbIX O4HOBPEMEHHO NpUKNagbisaloT
BbIHY)XAAIOLLYIO CUITY: OHO 1Ny Aga.

8.5 HanpaBneHus Bo36yxaeHuna BuGpauum

8.5.1 O6uwue nonoxeHus

MonoxeHuns HacTosiLero nogpasaena NPUMMeHUMbI K UCNbITaHUSIM C BOCMIPOU3BEAEHUEM KaK 3aaHHON
akceneporpammebl NpoLecca, Tak u UMNynbCoB GUeHUi.

8.5.2 OpHo HanpaBneHue BO3GyXxaeHUsA

Ecnu B HOpMaTUBHOM OOKYMEHTe He yka3aHOo UHoe, To Bmﬁpau,wo 06bI4HO OAHOBpPEMEHHO BO36y>KJ_'la|OT B
OQHOM HanpaslieHUun, nocneanosaTesibHO USMEHAA HanpaBneHUA 3036y>|<,qum|. Mopsinok HanpaBneHuin Bo3-
6y>KD.eHI/II7I He MpuHUMnuaneH, ecnu Tofbko oH 0cobo He OrosopeH B HOpMaTUBHOM JIOKYMEHTE.

8.5.3 [1Ba HanpaBneHUA Bo3Gy)xaeHUA

Mpu aaHHom cnocobe Bo36y>|<,quw;| B KaXkaon cepun UcnblTaHWA BO3AENCTBUA APUKNaabiBaloT O4AHOBpEe-
MEHHO Nno ABYM U3 NpeaAnoYTUTENbHbIX HanpasneHun BOSGY)KAGHMH 06pa3ua. Ecnu npun 3Tom Bocnpounssoau-
Mble aKceneporpaMmmbl He ABNAAKTCA HE3aBUCUMBIMW, TO KaXKA0e UCMbITaHNe NOBTOPAIOT, N3MeHsist (ha3oBbii
yron mexxgy HuMm Ha 180°. UcnbiTaHna Ha GueHns no ABYM HanpasneHuam BOSGy)K,CleHlAﬂ NPOBOAAT TOJIbKO B
TOM Clny4vae, ecnu TaKOM PEXUM yKa3aH B COOTBETCTBYOLLEM HOPMAaTUBHOM AOKYMEHTE.

8.5.4 Tpu HanpaBneHusi BO36yxaeHus

Mpw gaHHOM cniocobe BO36YXAEeHUSA B KaXKA0M CEpUU UCTIBITaHWA BO3AEACTBUSA NPpUKIaablBaloT 0QHOBpe-
MeHHO Mo TPeM NpeanoyTUTENbLHLIM HanpasneHusiM Bo36yxaeHust obpasua. ITOT MeTol He UCTIONb3YIOT ANs
ncnblTaHWii ¢ BOCNponsseaeHUeM UMY bCOB GUEHUIA.

9 lMpomexyToYHble u3mMmepeHuUs

Ecnu HopMaT/BHBIM JOKYMEHTOM YCTaHOBMEHO, YTO obpasel, A0/PKeH (yHKUMOHUMPOBaTbL BO BpemaA
MCMbITAHWUIA, TO 3TUM Xe AOKYMEeHTOM MoXeT ObiTb yCcTaHOBNeHa HeoBXxoanMOCTb BbIMONHEHUSI U3MEPEeHUn
pabovmx XapakTepucTuk o6pasLa Bo BpeMsi ero (yHKLUMOHNPOBaHNS.

10 KoHeuHas ctabunusauus
HOpMaTMBHbIM OOKYMEHTOM MOXeT ObITb yCcTaHoBNneHa Heo6xonw MOCTbAaTb 06pa3u,y HeKoTopoe BpeMs

Ha BOCCTaHOBIIEeHNe ero XxapaktepucTuk (Hanpmmep, TeMI'IepaTyprIX) nocne UCMbITaHWA, Npexae Yem nposo-
AUTb 3aKN4YnTenbHbIe USMepeHna.

11 3aknounTenbHble U3MEPEHUS

O6paseL AomkeH 6bITb NOABEPrHYT BU3yarlbHOMY OCMOTPY, KOHTPOSIHO pa3MepoB 1 NPOBepKe 3KcnsyaTa-
LIMOHHBIX CBOMCTB cornacHo TpeBGoBaHWsAM COOTBETCTBYHOLIErO HOPMaTUBHOIO AOKYMeHTa.
B TOM e AoKkyMeHTe A0MKHbI GbITh YCTaHOBNEHbI KpUTEPUM NPUEeMKM N oTEpakoBkM o6pasLia.

12 CBeaeHus, npuBoaMMbIe B COOTBETCTBYHOLEM HOPMaTUBHOM AOKYMEHTe

Ecnu cooTBeTCTBYOWWIA HOPMAaTUBHBLIA AOKYMEHT ycTaHaBMnMBaeT YCMNOBUA WUCMbITAHWN OOHOro U3
BMAOB, paccMaTpuBaeMblX B HACTOSILLEM CTaHaapTe, TO B HEM, HACKOMbKO 3TO HeoBXoanMo, AOMKHbI BbITh
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3ajaHbl Tpe6OBaHI/1ﬂ K HWXenepe4YncneHHbIM napamMmeTpam. TpeﬁoBava K napamMmeTpam, OTMEeYeHHbIM 3BEe3-
OOYKORN, NMpU NpUMeHeHUN COOTBETCTBYyHOWEero Metoaa MCNbITAHWUIA AOMKHbI BbITh 3a4aHbl B 06s13aTenbHOM
nopsagke.
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aa) 3aKmioUNTENbHBIE UBMEPEHUA™ . . . . . o o it e 11

13 CBegeHus, npMBOAUMbBIE B MPOTOKONE UCNbITAaHUN
B npoTokone ucnbITaHWin A0MKHbI 6bITb MPUBEAEHbI, KAK MUHUMYM, crieaytoLme cBeaeHUst

a) 3akaszunk (HaumMeHoBaHWe opraHusauuu, agpec)
b) UcnbiTaTtensHas nabopatopus (HanmeHoBaHwWe, agpec)
¢) NpeHTudurkaunoHHbIE AaHHbIE OTYeTa (paTta cocTaBneHns, Homep)
d) AaHHble UcbITaHUA
e) Uenb ucnbitaHun (O0OBOAOYHbIE UCMbITAHWS, NPUEMKa U T. 4.)
f) CtangapT Ha ucnblTaHus (cooTBeTCTBYOLWMNA MeTOA UCTIbITAHWNIA)
g) Onucaxune obpasua (Mogenb, Homep, yepTex, poTo, NapaMeTphl)
h) YcraHoska o6pasLa (BMA KpenneHus, YepTex, PoTonT. A.)
i) XapakTepuUcTukn BUGpaLMOHHON yCTaHOBKM (nonepevHasi BUGpaunsi n ap.)
j) NameputenbHada cuctema, pacnonoxeHne Aatynkos (onucaHue, yepTex, poTonNT. 4.)
k) UHCcTpyMeHTanbHasi HeonpeaeneHHOCTb (cTaHgapTHas HeonpeaeneHHoCTb; pe3ynbTaThl

[) HavanbHble, NPOMEXYTOUHbIE, 3aKMIOUYATENbHBLIE U3Me-  MOBEPOoK, AaTbl MOBEPOK)
peHus
m) TpebyeMasi )xeCTKOCTb YCMOBUIA UCNbITAHUIA (Mo HopMaTUBHOMY AOKYMEHTY Ha UCTbITaHUSA)
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n) PeanbHas XeCcTKOCTb YCMOBUI UCTIbITAHUI

0) PesynbTaTthl ucnbITaHU

p) HabniogeHus u neincTBus BO BpeMst UCbITAHWUA
q) Pesiome

r) Iuuo, nposoamBLlee UCNbITAHUS

s) KoMy HanpaBnsioT pesynbTaTthl UCMbITaHUA

t) HanpaeneHus BosgeiicTeus Bubpauum

(AnanasoH 4acToT WUCMbITAHWA, 3afaHHbIN
CNEeKTp OTKMUKA, YACHO U ANUTENTbHOCTL akcerne-
porpamMm, YUcno LMKNOB BbICOKUX HaNpsbKEeHUHN,
ypoBeHb BUBpaLn, YCNO UMNYNbLCOB BreHui,
YNCNO NEPUOAOB HeCyLLe B UMNYNbce UT. 4.)
(cocTosiHne obpasua)

(MHuumanel, pamunua, noannuck)

(cnucok nuu, nonyYawwmx NPOTOKOST UCTbITa-
HWI)

(oaHo, aBa unn Tpn)

Bo BpeMms UcMbITaHWiA BeAyT )KypHar UCbITaHWIA, B KOTOPOM PEMCTPUPYIOT B XPOHONOTMYECKOM NMopsiake
“3MeHeHMWe YCroBuii (NapaMeTPoB) UCTILITAaHUIA, CAenaHHbIe BO BpEMS UCTIbLITaHWUI HaBnoaeHus, npeanpuHs-
Thle AeNCTBMS, pesynbTaThl usMepeHuid. XKypHan ucrbiTaHnia MOXeT GbITb NPUIOKEH K NPOTOKOMY UCTILITaHUIA.

MpnmedaHune—Cwm. takke [3].
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MpunoxeHne A
(cnpaBouHoe)

PykoBOACTBO NO NPOBeAEHUI0O UCNILITaHUIA C BOCNpoU3BeAeHUeM akceneporpaMmbl npouecca
M UMNYNbCOB GUEHUI

A.1 BBogHble 3amevaHus
A.1.1 O6wume nonoxeHms

Onsa Toro, 4To6bl NPOAEMOHCTPUPOBATL CMOCOBGHOCTL UCTILITYEMbIX U3AENUIA NPOTUBOCTOATL AMHAMUYECKUM BO3-
DEeNCTBUSAM, CYLLECTBYET P METOA0B UCTILITAHWMIA — OT CAMOTO NPOCTONO M LLIMPOKO PacnpoCcTpaHEHHOTO C BOCNPOU3BEE-
HUeM HenpepbiIBHOro rapMoHU4YecKkoro BO36y>KAeHVIF| Ao cneunarnM3ampoBaHHbIX, MNPUMEHAEMbIX B KOHKPETHbIX
ob6cToATeNnbCTBaX N npu3BaHHbIX UMUTUPOBAaTbL AMHAMNYECKne BO3,E|,6ﬁCTBVIF|, BCTpevalowmnecd B npouecce akcnnyartauum
3TUX us,qenuﬁ. K nocnegHMm OTHOCUTCSH, B YaCTHOCTMU, paCCManMBaeMbIﬁ B HacTosiWeM ctTaHpgapTe Meto UCNbITAHUNA C
BOCMPOU3BEAEHUEM aKcerneporpamMmmbl NPoLiecca U MMIyNbLCoB GueHuii. BMecTe ¢ TeMm NnpumMeHeHUe aHHOTo MeToda He
o6asaTenbHO OMKHO ObITH CBA3aHO ¢ HabniogaeMbiMK peanbHbIMYU AMHAMUYECKM MU BO3AENCTBUSIMUA HA U3 Enust.

CrangapTtu3aums ycrioBuil UCNbITAHWIA, UX NApaMeTPOoB U I0NyCcKOB 06ecrneynBaeT nory4eHne CXOXUX pe3ynbTaToB
MCNbITaHWIA NPU UX NPOBEAEHUN pasHbiMy nabopatopusimu. Kpome Toro, 310 no3ponsieT KnaccuduumpoBaTth U3genvsi no
rpynnam B 3aBUCUMOCTHU OT UX cnocobHocTn NMPOTUBOCTOATb BO3,E|,6ﬁCTBVIIO Bu6pau,m4 onpep,eneHHoﬁ XKEeCTKOCTWU.

B npakTuke ucnbITaHUin C NPUINOXXeHneM BUGpaLMOHHBLIX BO3AEWCTBUIN OObIUHBIM SIBMSIETCS 3Tan UCCrneaoBaHust Yac-
TOTHOW XapakTepucTukn 06pasLia ¢ Lienbio 06HapYXUTb €10 KPUTUUECKME YacTOThl B MHTEPECYIoLWEeM AnanasoHe YacTtoT. Ha
nocreayowem, OCHOBHOM 3Tarne UcnbITaHuit, korga obpasel, nogsepraeTcsi BO3AeWCTBUIO BUGpaLMmM 3a1aHHON XeCTKOC-
™, 3036y>|<p,eHV|e MOXET OCYLLECTBNATbCA HA YCTAHOBIEHHbLIX KDUTUYECKUX HaCTOTax B TEHEHUe onpegeneHHoro BpeMeHu.

O6bI4HO UccreJOBaHUe YacTOTHOW XapakTepucTUKM 06pa3sLia BbIMOIHAOT C UCNONb30BaHWE M OAHOHANPaBIIEHHOTO
rapMoOHN4€eCKoro 5036y>|<p,eHm| C LUMKIOM Ka4vaHuA 4acToThbl N0 3agaHHOMY Anana3oHy. anI 9TOM aMnnutyga Bu6pau,m4 He
AOMxHa GbITb CrMLWKOM GONbLUIOW, 4TOOL! NPOU3BOAMMOE BO3aeCcTBUE Ha 0Opa3seL He Oblro ConocTaBumo ¢ Tem, 4To byaeT
WMETb MECTO HA OCHOBHOM 3Tane VICI'IbITaHMﬁ, a CKOpOCTb KavyaHusA 4acToTbl AOIHKHA BbITb AOCTaToO4HO Me,qJ'IeHHOﬁ, 4TOObI
He AoNycKaTk NPOCKOKOB KPUTUYECKUX 4acToT.

MccnepoBaHusa 4acTOTHOW XapakTepUCTUKN MOTYT BBINONHATLCA HE TONBKO A0, HO U NOCne ncnbiTaHun o6pasua Ha
BMBpaLuto ¢ 3a8aHHON XKeCTKOCTbI0. B 3ToM criyvae cpaBHeHMe ABYX YaCTOTHbIX XapaKTEPUCTUK NO3BONSIET BLIABUTL U3Me-
HeHWs1, Cny4YuBLUKECS ¢ 0Bpa3LoM B Npouecce ucnbiTaHni. OBHapyXeHne Takux 3MeHEeHU MOXeT CBUAETENLCTBOBATL O
HaKOMMBLUUXCS YCTanOCTHbIX NOBpexaeHWsix B obpasue M ero HempurogHoCcTM K panbHerwen asKchnyatauuu
(cm. IEC 60068-3-8).

Ocoboro BHMMaHusA TpebytoT ucnbiTaHns o6pa3uoB 60MbLLNX pasmepoB MU 6OMbLWOK Macchl, Y KOTOPLIX LEHTP
THXXECTN MOXET HaXOANTBCA Ha 3HAYMTENIbHOM yAaneHWn 0T reoMeTpUYecKoro LeHTpa obpasua. Takue o6pasubl Npoeoum-
pylOT NOsIBIEHNEe Napa3nTHbIX NONEPEYHbIX U YIMoBbIX konebaHui BMGpocTona, Npu KOTopbiX cobntoaeHne AonycKkoB Ha
BOCMNPOU3BOAUMYIO BUOPaLUIO CTAHOBUTCS 3aTPyAHUTENBHBIM.

A1.2 UcnbiTaHna ¢ Bocnpon3BeaeHWeM akceneporpaMmmel npouecca

OTOT MeToA UCMbITaHUs 06LIYHO MPUMEHSIIOT B CUTyaumsiX, korga:

a) TpebyeTcs Kak MOXHO Gornee TOYHO BOCMPOM3BECTW pearbHble YCINOBMA AUHAMUYECKUX BO34ENCTBUN Ha
nsgenwve;

b) nHdopmauum 06 ucneiTyeMom 06paslie HeAOCTATOYHO U NONYYUTh €€ 3aTPyAHUTENbHO (Hanpumep, nHpopma-
LML O KpUTUYECKMX YacToTax obpasua).

Mo cpaBHEHUIo ¢ APYTMMM MeTOoA4aMM1 UCMbITaHUI Ha BUOpaLuuio, AaHHbIM MeToA No3eonsieT nabexars Hpe3amepHoro
HarpyxeHus o6pasua, NocKonbKy UCnonb3yemoe B HeM Bo3gencTBue 6nn3ako no ceoew NpMpoae k peanbHsiM BO34eNCTBY-
SIM Ha u3genve B NpoLecce ero NpMMeEHEHUs, U BEPOSITHOCTb NMOABNEHUsI U3BbITOYHbIX MEXaHUYECKMX HanpsXeHWI 1 ycTa-
NOCTHbIX MOBPEXAEHUI MeHbLUe, YeM 3TO BbIBaeT Npy NPMMEHEHNU ApYTUX METOA0B.

CRekTp OTKNUKa, KOTOPLIM COOTBETCTBYET peanbHbIM YCOBMAM 3KCNNyaTauum, ycTaHaBnMBakT npw paspaboTtke
COOTBETCTBYIOLLEro HOPMATUBHOIO lIokyMeHTa. OBGbIYHO NPV STOM MCMONb3YIOT KO3 DULMEHT gemMndupoBaHns, COOTBET-
CTBYIOLLMI peanbHOMY AemndrpoBaHuio o6pasLa. Takon CNeKTp OTKNUKa Ha3biBaloT 3aaaHHbIM. JTabopaTtopus, npoeoast-
wasi ucnbiTaHusa obpasua, gomkHa obecneunTs BOCNPOU3BEAEHUE 3a4aHHOMO CrekTpa OTKNUKa, oaHako Bubpauuu, B
AeNCTBUTENBHOCTU BO3BY)XaaeMol B Npouecce UCTbITaHWI, COOTBETCTBYET HECKOMBbKO UHOW CMEKTP OTKMMKA, KOTOPbIN
Ha3bIBaKOT peansHbIM. [Ans npoBepku cobnoaeHusi yCnoBUiA NCMbITAHWIA peanbHbIi CNEKTP OTKIVKA CPaBHMBAIOT € 3a4aH-
HbIM. YCNOBUsi cuuTaloT cobnogeHHbIMU, eCNIN KpMBas peanbHOro CnekTpa OTKIMKa He ONyCcKaeTCs HUXe KPUBOWM 3a4aHHO-
ro crnekTpa OTKIMKa BO BCEM Auana3oHe 4actoT. [OnsA nonydeHuWs peanbHOro CrnekTpa OTKNMKa 4acTo MpoBOAsT
npegBapuTenbHble NPobHbIE UCMbITAHUS, B KOTOPLIX UCMbITYeMbI 0Opasel 3amMeHsoT SKBUBANEHTHOW maccon. 1o
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noseonsieT nabopatopum KOppeKTUPOBaTL BO3Oyxaaemyto BUGpaumio, He neperpyxas obpaseL U He Bbi3biBasi B HEM JTNLLI-
HUX yCTANOCTHbIX I'IOBpG)K,EI,GHVIVI.

D,OI'IyCKVI Ha peaanblﬁ CNEKTP OTKINNKa OOITXHbI ObITb yKasaHbl B COOTBETCTBYIOWLEM HOPMATUBHOM OOKYMEHTe,
OJHAKO eCNV OTAENbHbIE TOYKM HE3HAYUTEIBHO BbIXOASIT 32 06nacTb Aonycka (CM. pUCYHOK4), TO yCIIOBUSI UCTIbITAHUI eLue
MOHO CUMTATb BbINOMHEHHbIMU. B HEKOTOpbIX Cny4Yadaxnpu UCnbiTaHnm 06pa3u,a 3Ha4YMTENbHOW Macchl UMK BOMNbLUNX pas-
MEepPOB MOXET OKa3aTbCA HEBO3MOXHbIM BOCNpoun3segeHmne Bm6paumm Ha onpeaeneHHbIX YactoTax B Npegenax 3agaHHbIX
JonyckoB. B aTom cnyyae HOpMaTUMBHBLIM JOKYMEHTOM MOXeT BbiTb NPegycCMOTPEHO pacluMpeHne rpaHul Aonycka unm
BbIMOMHEHWE NCMbITaHUIA APYIMM METOAO0M (CM. Takke 4.4.4).

MeToa BOCNpoOU3BeAeHUS 3a4aHHON akceneporpaMmmbl TpebyeT MCcnonb3oBaHWsA CNOXHON M TOYHON annapaTypsl, a
Takke Lnposoi 06paboTkv AaHHbBIX ANS YNpaBneHWs UCNbITaHUSIMK 1 aHanu3aa Bubpauun.

A.1.3 PexomeHpgauunn no CMHTE3y 3aaHHOrO CMEeKTPa OTKNMNKA

HaHHble pekoMeHaaUMmn NPUMEHRIOT B CUTYaLUsiX, KOr4a peanbHble yCnoBns Bo3byxaeHns obpasua npy skcnnyara-
LM M3BECTHbI HETOYHO. B 3TOM cry4yae cnekTp OTkNuka 3agatoT B norapudmuyeckom macwtabe no obemm ocsim B opme,
NoKasaHHOW Ha pucyHke A.1, aAnsi Yero:

a) onpepensioT AUanasoH 4acToT ucnelTaHui (ot £y ao f,) cornacHo Tabnuue 2;

b) onpepensoT yckopeHnne Hynesoro nepuoga (B eamHnuax g, ),06e4HO Beibupas ero sHaveHme s pspa: 1, 2, 5, 10,
20;

C) HayvacTke mexay fy n 2f; KpUBYIO CNeKTpa OTKNKKa 3a4al0T NMMHEeNHO Bo3pacTaiouen co ckopocTbio 12 ab/okTa-
Ba;

d) ypoBeHb MNOCKOro yyacTka MakcumyMa CneKTpa OTKInka mexxay yactotamm 2f, n f,/3 3afaiot B eauHmuax yckope-
HWS1 HYNeBOro Nepuoaa paBHbIM

- 2,24 npu koahdruneHTe gemnpmposanmns 10 %,

- 3 npu koathdbuureHTe gemncunposanus 5 %,

- 5 npu koathdbuuneHTe gemncunposanus 2 %.

Amnnutyna
A
10 I .
Koadpdpuument
AemnduposaHua
=2%
5 g
/ £=5% \
3 LIL
12 ab/okTaBa £E=10%
12 pb/okTaBa
1 YckopeHue HyrneBsoro
& 4 nepvoga
/
12 pb/okTaBa
0,1 >
fy 2f, 13, 2B, h Yacrora

PucyHok A.1 — PekomeHayemas o6was chopma ans 3a4aHHOro CrnekTpa oTKNnka
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e) HayqacTke mexay £,/3 n 2f,/3 cnexTp oTKNMKa 3agaloT CNagalowmnm No JIMHERHOMY 3aKOHY 40 3HaYeHNs! yCKope-
HUA HYNeBOro nepuoaa.

CnekTp OTKNMKa 3afaloT Arsl KaXA0ro HanpaerieHus! NocTynaTenbHoro Bo3byxaeHnsa otaenbHO unu, No KpanHen
Mepe, UICMONb3YIoT ABa CNEKTPa OTKIUKA — OAMH Anst BO30Y)XAEHWA B FOPU3OHTaNbHOM HanpaBneHun u Apyron asnsi Bos-
6yxaeHNsA B BEpPTUKANbHOM HanpaBneHum.

Ecnu koaddunumeHT gemnduposanms o6pasua HaxoanTea B gnanasoHe ot 2 % Ao 10 %, To pekomeHgyeTcs npm
3a4aHWKM CrekTpa OTKINMKa UCMOoNb30BaTh 3HaveHne 5 %. Ecnn tunnyHein koadduumeHT gemnduposanmns o6pasua MeHb-
we unu paBeH 2 %, TO peKOMEHZYETCH NpU 3aaHnK CriekTpa OTKNMKa MCNoNb3oBaTh 3HaveHne 2 %, a ecnu kosdduumeHT
AemndmpoBaHus 6onblie unv paeseH 10 %, ToO pekoMeHAyeTCA NP 3a4aHUK CNEKTPa OTKMMKA NCNONb30BaTh 3HaYEHNe
10 %.

Mpwuwmeuyanune—Ecnmyacrora fy nexut mke 0,8 'y, To Ha ywacTke 0T f; 8o 1,6 'u cnexTp oTKNnKa pacTert no
NUHENHOMY 3aKOHY €0 ckopocTbio 12 nb/okTaBa.

A 1.4 Yncno unKnoB BLICOKMX HaMNPXKeHUN

BocnpousseaeHne ahekToB ManoumkoBo ycranoctm, o6ycnoBneHHON Bo3gencTemem subpaummn (Hanpumep,
BCINEeACTBME 3EeMINETPSACEHUIA U B3pLIBOB), TpebyeT MOAENUPOBAHUA YCNOBUI NPUMEHEHNA U3genus ¢ MakCUMansHoO
BO3MOXXHOW TOYHOCTLH0. [1py oTCyTCTBUM locTaTouHON nHdopmaumm 06 yCnoBuax NPUMEHEHUA N34ENUs Nn ecnu moge-
JNIMPOBaHMWE TaKMX YCNOBUIA COMNPSDKEHO C TPYAHOCTSIMU, TO KECTKOCTb YCNOBWUIM UCMBITAHMIA 328210T C HEKOTOPLIM 3anacoMm.
O6bI4HO 3TOT 3anac onpeaensioT, ucxoas u3 Hambonee HebNaroNPUATHLIX BO3MOXHbIX YCMOBUIN NPUMEHeHUs. Tak, B cny-
Yae MoOenupoBaHus Bo3OYyXaeHUsl NOCneaoBaTeNbHOCTBI0 UMIYNbCOB BUEHNI C HEKOTOPLIM 3anNacom JONKHbI ObiTh
onpezereHbl ypoBeHb BUGpaLmMm 1 YMcro UMIyribCoB B MOCIeA0BaTeNbHOCTH.

B cnyyae ucnbiTaHuii ¢ BOCNpou3BegeHNEM aKcerieporpaMmmbl NpoLiecca 3anac no XeCTKOCTW YCNOBUIA UCNbITAHWIA
obecneumnBaloT Tem, 4To, BO-NEPBbLIX, KPUBAsi pearnbHOro CrekTpa OTKIIMKA He A0MKHA 6bITh HUKE KPUBOM 3a4aHHOTO Cnek-
Tpa oTKNuKa. 3To 06ecnevnT Nory4HeHne MakCMMarbHOIo TpebyeMoro OTKIIMKA OT KaXA0ro ocuunnatopa. Bo-stopeix, gnu-
TENbHOCTb 3HAYMMOW 4YacTu akceneporpaMmmbl [OIDkHA ObiTb paBHa wunu 6Gonblue XapakTepHON ANUTENbHOCTU
COOTBETCTBYOLLEro NPUPOAHOIo NnpoLecca.

Takol nogxon MOXeT OKa3aTbCsl HeJOCTAaTOYHbIM, MOCKOIILKY HE B MONHOW Mepe yunThiBaeT BNusHue GeicTponepe-
MEHHbIX BO34eVCTBUI BbICOKOrO YpOBHS. Takue BO3gencrBusi oco6eHHO onacHbl Ansi 06pasua, eCnm oHM UMEKT MECTO Ha
€ro pe3oHaHCHbIX HacToTax W Bbi3biBaOT HeYyrnpyrue aedopmauumu. B aTom cnyyae nomous B BeIGOpe noaxoaawmx ycnosun
UCTMbITaHWIA MOXET MoZenMpoBaHue AMHaMUYECKNX BO3AENCTBUI, KOTOPbLIM U3feNnue NnoaBepraeTcs Ha NPakTuKe.

CoOBMECTHbIV aHanu3 cMrHanoe, MoaenMpylwmx onpegeneHHsie BO3AeUCTBUS B NPUPOAHbLIX YCITOBUSIX, N CBOWCTB
ob6pasua no3sonseT Npy Heo6X0QUMOCTM YHECTb BIMAHWE LIMKIOB BbICOKMX HANPshkeHnin. Ha npakTuke 310 OCyLeCTBIAIOT,
NoACHUTHIBAS YMCIIO LMKIOB BbICOKMX HAMPSKEHUNA, NPEBLILLAIOWNX HEKOTOPLIW YCTAHOBNEHHBIW YPOBEHD, AN KAXA0r0o
ocumnnaTopa n3 aHcambrsi, onpeaensiowero CnekTp oTkNMka. MNockonsKky HakoNNeHne YCTanoCTHLIX NOBPEXAEHNIN PE3KO
3amMeansieTcs ¢ yMeHbLUEeHNEM aMNNNUTYAbl, 3a4acTyI0 JOCTAaTOMHO NPUHMMATEL BO BHUMAaHWE TONbKO Gonblumne nvukv, npe-
BbllLAOWME 3a4aHHbIA YPOBEHb (CM. pUCYHOK 5). MMocneaHuit BO MHOTOM 3aBUCUT OT CBOWCTB MaTepuana obpasua
HakanIMeaTb yCTanoCTHbIE NMOBPEXAEHWS U pacnorioxeHns obnacren, rae ycranocTHbIE NOBPEXAEHNA UMEIOT MECTO.

A.2 UcnbiTauus c Bocnpon3BegeHnem MMMNynbcoB GneHnn
A.2.1 Obwme nonoxeHun

JaHHbI MeToz UCNbITaHUIA XOPOLLO NOAXOANT AN CUTyauun, Koraa usgenue npu ero NpakTuHeckoM UCNoNb30Ba-
HUM NoJBepraeTcs BO3AENCTBUIO MyNbCauUWi UMK OCUMIIISALMIA KOPOTKOW ANUTENBHOCTH, YbN XaPaKTEPUCTUKNA TOYHO HE
M3BECTHbI. B 4aCTHOCTH, 3TO OTHOCKTCS K UCMbITaHKsSIM 060pyA0BaHUS, yCTaHAaBNUBAaeMOE BHYTPU COOPYXEHUN, KOTOPbIE
camMn MOryT sIBNSATbCA OOBEKTOM Cry4alHOro Unu NONMrapmMoHMYECcKoro Bo3aencTensi. B oteet Ha Takoe Bo3aencTBue
KOHCTPYKLUMS COOPYXEHWs coBepLuaeT KornebaHnsi Ha pe30HAHCHBIX HacToTax, KOTOpbIe BO3AEUCTBYIOT HA YCTaHOBIEHHOE
o6opygoBaHve 1 MoryT GblTb XOPOLLIO ONUCaHbI NOCNeA0BaTENBHOCTBIO CUHYCOMAANBHBIX UMMNYNBLCOB C FAPMOHUYECKUM
3anornHeHneM. TaknuMm 06pa3om, UCrbITaHKs C BOCNPOU3BE4eHUEM UMNYNbCOB GMEHNI COOTBETCTBYIOT peanbHbIM YCIIOBU-
sIM BO30OYXAEHUSA 3aenns npy ero ncnosns3oBaHun. Kpome Toro, Bo3byxaeHne B hopme nocrnegoBaTenbHOCTM UMITYITbCOB
¢ 3anonHeHnem obecneunBaeT BO3aelcTBUE Gonee WNPOKONONOCHOE, a 3HAYUT Bbi3blBalOWee MEHbLUEE NOBPEXAEHNE
06pa3sua, Yem Npu HENPEPLIBHOM FrapMOHUYECKOM BO3BYXAEHUN.

YacToTy 3anofiHeHWs1 UMNYNbCOB ONPeAensitoT Ha OCHOBE MCCNeaoBaHWIM YacTOTHOW xapakTepuctuku obpasua
nnbo 3apatoT 3apaHee. Bo3amoxkHa Takke komBuHaLms 3TMX ABYX noaxoaos. Ecnu Hukakon npeaBaputensHON Hopma-
UMM gns onpegeneHns YacTtoTbl HECYLLEN HET, TO UCMbITAHUS NMPOBOAAT C Pa3HbIMU YacTOTaMU HECYLWEN, M3MEHAS NX
NnocneaoBaTeribHO C LWarom, He NPeBbIWALLUM MONTOBUHY OKTaBbl, TaK YTO6bI OXBaTUTL BECL ANMANA30H YacTOT UCTbITa-
HuiA. Yem Gonbwe y obpasua KpUTUYECKMX YacToT, TeEM MeHee noaxoaswmm 6yaeT gaHHbI METOA UCNBITAHUIA BBUAY
HeJoCTaTOYHON Penpe3eHTaTMBHOCTU YCITOBUIA UCTIbITAHUI ANA MEXaHU3Ma HaKONNEHWUs yCTanoCTHLIX NOBpEeXAeHniA. B
3TOM Cny4ae pekoMeHAyeTCs pacCMOTPeTh BO3MOXHOCTb NPUMEHEHNA APYIMX METOA0B.

A.2.2 CooTHOLWeHMsA MeXxay curHanamm Bo3byxaeHna B popme nepemelieHns, CKOPOCTH N yCKOPEHUS

A.2.2.1 Bup curHana Bo36yxaeHus
MaTemaTtunuyeckoe BbipaxeHue curHana Bo3dyxxaenus fa(f) 8 oopme nmnynbca ¢ 3anonHeHnem umeeT Bu,
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a(t) = agsin(2 r fi)sin (antj
p

p.
rne0<t< —;
A 2f

a, — ypoeeHb BuGpaunm (yckoperus),
f — vacroTa Bo3byxaeHus;
p — OTHOWEHWe YacToTbl BO3OYXAeHMs K YacToTe MoaynsiLun.

MockoNbKyY BENWYNHBI YCKOPEHUS, CKOPOCTU U NEPEMELLIEHNS B3aMMOCBSI3aHbl, TONIbKO OAHY U3 HUX UCNOSb3YIOT A4S
onpeaeneHnsa curHana Bo3byxaeHusi, nocne yero doopma curHana Bo3byxaeHus moxeT 6biTb NepecunTana anst AByX
APpYrux BENUYUH.

Ecnu B kavecTBe 6230BOI BEMMYUHBI B3SATh YCKOPEHME, TO 3HaYeHME NepeMeLeHns B KoHue uMmnynbca byaeT B
obwem cnyvae OTNNYHO OT HYNSI.

UTo6bl yMeHbWINTL 3TOT adddpexT, B A.2.2.2 pacecmaTpuealoTcs (h0pMbl CUTHAMNOB, NONYYEHHbIX C UCNONMb30BaHMEM B
KavecTBe 6a30BOM BENNYMHbLI CKOPOCTU BUGpauumm.

A.2.2.2 B3anMOCBSi3b CUIHAMNoB BO36yaeHus Ans pa3HbiX BENTUYUH

Ecnu B kauecTBe 6230BOIN BENUYMHBI PUHSITE CKOPOCTH V({), TO BbIpaXeHne Arsi UMNYNbCa C rapMOHUYECKUM 3anon-
HeHuem ByaeTt UMeTb BUA,

v(f) = 29 sin(2 n f)sin (@)
2rf m

v(f) =21 00321:(1—1) ft —cos2n (1+ ith ,
2nf 2 m m

m
roe 0<t< > a m — OTHOLWEHWe YacToTbl BO3BYXAEeHusI K YacToTe MOAynsaLuMmM AN CUHaNa yCKOpeHus, paBHoe 21, rae

nnun

N — 4MCNO NEPUOAOB HECYLLEN B UMNYIIbCE YCKOPEHUS.
Torga curHan mMnynbsca Ans YCKoOpeHusi U nepeMeLeHns MOXHO 3anucatb B BUAE COOTBETCTBEHHO!

o oo o oo 2

sinZn(']—ijft— L sin2n(1+ijft .
m

MpumMmeyaHue 1— CurHanbl, ONMCbIBaeMble BblLLENPMBEAEHHBIMU hopMynamm Ans cryyas n = 5, nokasaHbl
Ha pucyHke A.2.

MpumeyaHue2— [peacraBrneHne UMnyrbca ¢ 3anonHeHNeM B BUAE CYMMbl ABYX FapMOHNYECKUX CUTHaroB €
6rmM3kMmMK YactoTamu oOyCnoBnNMBaeT NPUMEHEHNE TEPMUHA «BreHne».

A.2.3 YpoBeHb BUGpaumm

COOTHOWEHNA MeXAY YPOBHAMM BMOpauumn, onucbiBaeMoi B eaUHMLAX NepeMelLeHnsl, CKOPOCTU U YCKOPEHWs,
MOryT 6bITb ONpeaeneHbl ¢ 4OCTaTOYHON TOYHOCTBIO TEM e CNOCOGOM, YTO U ANsi UNCTO rapMOHUYECKOV BUBpaLmm ¢ nocTo-
AHHOW YacToTOW. Tak, ecnv 3agaH ypoeeHb BUBpaLuK Ans yCKOPeHNs ag, TO YPOBHM BUBpaunm (NMMKOBbIE 3Ha4YeHNs) ANns
CKOPOCTU Vyy N NEpeMELLEHNSA dg MOTyT BbITh MONyYeHb! N0 NPUONMXEHHBIM dopMynam:

ag

vy &,
0 2nf
ag

dy ~ .
0 4n?F?
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A

PucyHok A.2 — CraHaapTuaoBaHHOe NpeficTaBneHne CornacoBaHHbIX UMMYNbLCOB BUEHNI CUTHANoB YCKOPEHUS, CKO-
pOCTM U NepeMeLLieHus (NATb NepMoaoB HecylLlel B OAHOM UMMYIbCe AN1si CUrHasa yCKopeHust)

A.2.4 ManouuknoBas yCTanocTb
CM.A1.4.
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MpunoxeHnne OA
(cnpaBoyvHoOe)

CBefileHUA 0 COOTBETCTBUN CCbINMOYHbIX MeXAyHapoAHbIX CTaHAapTOB
MeXrocygapcrtBeHHbIM CTaHAapTaMm

Ta6nuua OAA

0O603HavYeHUe CCbINOYHOrO MeXayHapOaHOro OB603HavYeHue 1 HaMMeHOBaHe COOTBETCTBYIOLLIETO
cTaHgapTa Crenens cootseTCraus MEXroCcyapcTBEHHOro cTaHgapTa
IEC 60068-1 — *
IEC 60068-2-6:2007 — *
IEC 60068-2-47:2005 — *
IEC 60068-2-64:2008 — *
IEC 60068-3-3:1991 — *
IEC 60068-3-8 — =1

* COOTBETCTBYIOWMIA MEXIOCYAAPCTBEHHBIN CTaHAAPT OTCYTCTBYET. [lO ero NpuHATUS pekomMeHayeTcsi NCNoNb30-
BaTb NepeBo AaHHOrO MeXAyHapoaHOro cTaHgapTa Ha PyCCKUN s13biK.

) B Poceuiickoit Pepepauum gercteyet [OCT P MOK 60068-3-8—2015 «MeTogb! MCNbITaHWIN HA CTOMKOCTb K Mexa-
HUYECKMM BHELUHUM BO34eNCTBYIOWMM hakTopam MalLmH, NpUbopoB 1 Apyrmx TeXHMYecKmx nsgenvi. Beilbop metoga uc-
nbiTaHW Ha BUGpaumior.
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