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MNpeavcnosue

1 MOArOTOBNEH OTkpbITEIM akuMoHepHbIM obecTBoM «Hay4yHo-nccneaoBaTenbCKUin LIEHTP KOH-
TPONSA 1 gUarHocTukM TexHndecknx cuctem» (AO «HUU KO ») Ha ocHoBe cobCcTBEHHOro Nnepesoaa Ha pycckui
A3bIK aHrMOA3LIYHON BEPCUN MeXAYHapoaHOro cTaHaapTa, ykasaHHoro B nyHkTe 4

2 BHECEH TexHuyecknm koMuTeToM No ctangapTtunsauumn TK 183 «Bubpauus, yaap U KOHTPOb TEXHN-
YeCcKoro COCTOSIHUS»

3 YTBEPXJEH W BBEAEH B JEVMCTBWE Mpukazom PedepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynMpoBaHuio u MeTposnorun ot 20 oktsabps 2015 r. Ne 1578-cT

4 HacTosawwin ctaHaapT naeHTUYeH MexayHapogHomy ctaHgapTy MOK 60068-3-8:2003 «McnbiTaHus
Ha BO3deNCcTBUe BHeLIHWX hakTopoBs. HacTb 3-8. MeToauyeckue AokymeHTbI 1 pykoBoACTBO. Buibop meToaa
nenelTaHMn Ha Bubpauumo» (IEC 60068-3-8:2003 «Environmental testing — Part 3-8: Supporting
documentation and guidance — Selecting amongst vibration tests», IDT)

HanmeHoBaHWe HacTosiwero ctaHaapTa USMEeHeHO OTHOCUTENbHO HAaUMEHOBaHMWS yKasaHHOro Mexay-
HapodHoro cTaHgapTa ANs npuseaeHNns B cooTeTcTBUe ¢ TpebosaHusaMmu FOCT P 1.5 (nyHkT 3.5).

Mpy NpUMeHeHWU HacTosLero cTaHaapTa pekoMeHAyeTCs UCNoMb3oBaTe BMECTO CChINIOYHBIX MEeXAy-
HapoAHbIX CTaHAapTOB COOTBETCTBYIOLLME UM HaLmoHanbHble cTangapTsl Poccuiickoi deaepaLum U Mexro-
CyAapCTBEHHblE CTaHAapThl, CBEAEHNSI O KOTOPLIX MPUBEAEHbI B 4OMOMHUTENLHOM NpUnoxeHun JA

5 BBEJEH BIMNEPBbIE

lNpasuna npumeHeHusi Hacmosiweao cmaHlapma ycmaHossieHol 8 FTOCT P 1.0—2012 (pa3den 8).
UHgbopmayust 06 usamMeHeHUsIX Kk HacmosiueMy cmaHOGapmy nybnukyemcs 8 exe200HOM (110 COCMOSIHUIO Ha
1 ssH8aps mekyujeao eoda) UHhopMaUyUOHHOM ykasamene «HayuoHaneHelie cmaH8apmel», a ocbuyuanbHbIl
meKkcm U3MeHeHUl U rornpasok — 8 eXXeMeCsIYHHOM UHQOpMaUyUOHHOM yKa3amerne «HayuoHarnbHbie cmaH-
Oapmebi». B cnyyae nepecMompa (3aMeHbl) unnu ommeHbl Hacmosiue2o cmaHdapma coomseemcmeyiouiee
ysedomrieHue bydem onybriukosaHo 8 briuxatiuieM 8bilyCcKe eXeMeCcsIHHO20 UHPOPpMaUUOHHO20 yKasamers
«HauuoHaneHble cmarOapmbi». Coomeemcemeyioujasi UHhopmayusi, yeedoMIleHUe U meKcmbl pasmeuja-
omcesi makxe 8 UHghopmMmayuoHHoU cucmeme obuje20 ronb308aHuUsi — Ha ogbuyuansHoMm calime Dedepars-
HO20 a2eHmcmea 110 MexHUYEeCKOMYy peaysiupoeaHuto U Mempoiioz2uu 8 cemu VIHmepHem (www.gost.ru)

© CraHpapTuHdpopm, 2016

HacToawui ctaHgapT He MOXeT BbITb MOMHOCTLIO MM YaCTUYHO BOCMPOU3BEAEH, TUPAXMPOBaH U pac-
npocTpaHeH B kauecTBe ocmuMansHoro usfgaHus 6es paspelueHusi deaeparnbHOTO areHTCTBa MO TEXHUYECKo-
MY perysriupoBaHuio 1 MeTpororm
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BBegeHune

OnekTpoTexHuyeckue getanu n obopygosaHme B NpoLiecce CBOEro U3roTOBMNEHUs, TPAHCNOPTUPOBKA U
NPUMEHEHUsI MOTyT noaBepratbCcsl BO3AENCTBUIO BUOpauuvM pasHoi npupodbl. B craHgapTax cepun
M3K 60721-3 311 Bo3gencTBMSA pa3butbl Ha KNacchkl B 3aBUCUMOCTY OT TOrO, UMEIOT JIM OHU MEeCTO B CTaLno-
HapHbIX UMW HecTaLnoHapHbIX ycnosusix. MeTodbl UCNbITAHUA Ha CTaLMOHAPHYIO U HEeCTaLMoHapHYo BUbpa-
LMo ycTaHoBMeHbl cTaHgapTamu cepun MOK 60068-2. B HacTosiwem cTaHdapTe paccmaTpusBaeTcs
PYKOBOACTBO MO BLIOOPY OAHOrO M3 METOAOB MCMbITAHUA Ha cTauMoHapHylo BUOpauuio, OnuUcaHHbIX B
MOK 60068-2-6 (rapmoHuyeckas Bubpauus), MOK 60068-2-64 (LumpokononocHas cnydvainHas BMopauns) u
MO3K 60068-2-81 (koMOUHMPOBaHHAs rapMOHUYecKas 1 criyvariHas Bubpauus).
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HAUWOHANbHBLIA CTAHOAPT POCCUMCKOW SEOLEPALUMUMNU

MeToab! UCNbITAHUA HA CTOUKOCTb K MeXaHU4YeCKUM BHELLHUM BO34eUCTBYIOWUM hakTopamM MaLLMH,
npubGopoB U APYrUX TEXHUUECKUX U3[EeNUN

BbIBEOP METOAA UCMbITAHUA HA BUBPALIMIO

Environmental dynamic testing for machines, instrument and other articles. Selecting amongst vibration tests

Darta BBegeHns — 2016—12—01

1 O6nacTb NpUMeHeHus

HacTosawuin cTaHgapT ycTaHaBnMBaeT pyKOBOACTRBO No BbIGOpY U3 Tpex MeTOA0B UCMbITaHWA Ha BO3AEN-
CTBME CTalnoHapHon Bubpaunm (danee — ucnbiTaHWA Ha Bubpaunio) B opme rapMOHUYECKOro curHana
(ucnbiTaHne Fc), WMpoKononocHoln cnyyanHoi Bubpauun (ucneitaive Fh) nnu couetaHusi rapmoHU4ecKkoro
curHana v cnyvanHoin subpaunn (McneitaHne Fx), ycTaHoBneHHbIX cTangapTamu cepum MOK 60068-2. Pas-
HULA MexXay MeTogamu UCTIbITaHUA U UX HasHa4yeHue KpaTko paccMoTpeHbl B pasaene 4. Hactoawwin ctax-
AapT He pacnpocTpaHsieTcs Ha BeIGOp MeToAa UCMbITaHWIA Ha HecTaumMoHapHyo BUbpaLuio.

Mpy BbIGOPE UCMBITAHUS Ha BUGpauUuio criedyeT UCXOAUTb U3 U3BECTHLIX YCMOBUA BO3AEUCTBUN Ha
nsgenve, B Nepayto ovepedb AHaMUYEeCcKNX, Ha pasHbIX CTaanax ero akcnnyatauum. C6op AaHHbIX 06 ycno-
BUSIX aKCMnyaTaLum paccMoTpeH B pasgerne 5, oleHka AuHaMmnyeckux ycrnosuin — B pasgene 6. B ctaHpapte
npuBeaeHbl NPUMepbl NPUHATUS pelleHns o Bbibope MeToda UCMBbITaHUA ANA TUNUYHBLIX YCNOBUIA BO3AeR-
CTBUA BUOpaLMM 1 ycTaHoBeHa npoleaypa Bblbopa MeToAa UCNbITaHWI ANs 3afaHHbIX YCIIOBWIA aKennyaTa-
umn. TMockonbky B pearbHbIX YCNOBUSX Haubonee 4acTo BCTpevaloWMMCS BUOAOM AUHAMUYECKOro
BO3AENCTBUS Ha nsgenue sBNsSeTcs cryyalniHas BubpaLumns, cnblTaHUsl Ha Bo3AencTBne BUGpaLmMmn gaHHOro
BUAa ABNA0TCS Hanbonee pacnpocTpaHeHHbIMU (CM. Tabnuuy 1 pasgena 7).

MeToabl ncnblTaHWin, paccMaTpuBaemMble B HacTOsILLEM cTaHAapTe, MOTyT ObiTb UCMONb30OBaHbI ANs
OLIeHKN YacTOTHOWN XapaKTepucTUKN UCMbITyemMoro nsaenvs (aanee — obpasua) Ao, BO BpeMs U nocrne npo-
BedeHus ucnbiTaHuii. Beibop cnocoba Bo3byxaeHns paccMoTpeH B pasaene 8 (cMm. Tabnuuy 2).

CraHgapT MoXeT BbITb UCMOMb30BaH COCTAaBUTENAMU TEXHUYECKUX YCITOBUIA Ha usgenue. MNpu yctaHoB-
neHnn napameTpoB BUBPaLIMOHHOrO BO3AeNCTBUA ANa BbIGpaHHOro MeToaa UCNbITaHuin crneayeT pyKoBOA-
cTBOBaTbCA TpeboBaHWAMU cTaHAapTa Ha AaHHbIA MeTod (cM. pasgen 2).

2 HopmaTuBHbIe CCbINKKU

B HacTosweM cTaHAapTe UCnonb30BaHbl HOPMaTUBHBIE CCIIKM Ha cneayolumMe cTaHaapThl:

M3K 60068-1 WcnblTaHWa Ha BO3AeNCTBUE BHELHUX hakTopoB. YacTb 1. ObLme nonoxeHUst U pyko-
BoacTso (IEC 60068-1, Environmental testing — Part 1: General and guidance)

M3K 60068-2-6 WcnbiTaHns Ha BO3AeNCTBUE BHELWHUX chakTopoB. YacTb 2-6. VcnbiTaHusa. Ucnbita-
Hue Fc. Bubpaums (rapmorundeckasn) [IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc:
Vibration (sinusoidal)]

M3K 60068-2-64 WcnbiTaHUs Ha BO3AeNCTBNE BHELWHMX drakTopoB. YacTb 2-64. MeToabl UCMbITAHUA.
WcneiTaHne Fh. MeTog WNPpOKONONOCHON cnyYaiHol Bubpaunn (¢ LM poBbIM yrpaBneHnem UCnbiTaHusMM)
n pykosogcteo [[EC 60068-2-64, Environmental testing — Part 2-64: Test methods — Test Fh: Vibration,
broadband random (digital control) and guidance]

M3K 60068-2-80 UcnbiTaHus Ha BosaencTBUe BHeLHMX drakTopoB. YacTb 2-80. UcnbiTanusa. AcnbiTa-
Hue Fi. Bubpauus, codeTawwas Bo3dencTBUSA pasHbix Tunos (IEC 60068-2-80:2005, Environmental
testing — Part 2-80: Tests — Test Fi: Vibration — Mixed mode)

WU3panne odpmumanbHoe
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M3K 60721-3 (Bce yactu) Knaccudmkaums ycroBuin okpykatowweii cpeabl. Yacte 3. Knaccudukauusa
rpynn napameTpoB OkpyXatollel cpedbl U xecTkocTel Bosdencteus (IEC 60721-3, Classification of
environmental conditions — Part 3: Classification of groups of environmental parameters and their severities)

M3K 60721-4 (Bce yacTn) Knaccudukaums ycrioBuin okpyxatoLler cpedel. Yactb 4. PykoBoCTBO Mo
conocTaBsneHnio U nNpeobpazoBaHnio KNaccoB YCOBUA okpyxawowen cpegbl no MOK 60721-3 B ycnosus
ncnelTaHnin no MOK 6006+8-2 (IEC 60721-4, Classification of environmental conditions — Part 4: Guidance
for the correlation and transformation of environmental condition classes of IEC 60721-3 to the environmental
tests of IEC 60068-2)

NCO 2041 Bubpauus, yaap U koHTposb cocTosiHus. Crniosapb (ISO 2041, Mechanical vibration, shock
and condition monitoring — Vocabulary)

NCO 5348 Bubpauns n ygap. MexaHudyeckoe kpenneHve akcenepometpos (ISO 5348, Mechanical
vibration and shock — Mechanical mounting of accelerometers)

3 TepMuHbI U onpeaeneHus

B HacToslwieM cTaHgapTe npumeHeHel Tepmunbl no MCO 2041, M3K 60068-1, MOK 60068-2-6 n
M3K 60068-2-64, a Takke cneagyoLwme TepMUHbI C COOTBETCTBYIOLLUMMUN OnpeaeneHusamMn.

3.1 gMHaMu4eckue ycnosus (dynamic conditions): MapameTpbl, onuckiBalolme Bo3nenucTane snb-
pauun Ha obpaseLl.

3.2 cTtauuoHapHas BMbpauus (stationary vibration): Bua sBnbpaumu, npn KOTOPOM BCe XapakTepusy-
oLwne ee NnapameTpbl (CTaTUCTUYECKNE U CMIeKTPalibHble) HEM3MEHHbI BO BPEMEHM.

3.3 kayaHue yacToThl (frequency sweep): VM3ameHeHne YacToTbl BO3BYXXAEeHUSA BO BpeMs UCNbITaHUA
Ha rapMOHWYeCKyto BUBpaLmto.

MpwuMeyaHne— OnpeageneHns 4ns UCNbITaHWN Ha rapmoHUYeckyto Bubpaumio — no M3K 60068-2-6.

3.4 nuHenvatbin cnekTp (linear spectrum): Bug cnektpa [nonyyaemoro oBbbMHO C NMpUMEHeHWeM
BbicTporo npeobpasosaHua Gypoe (BMP) B eanHuuax, Hanpumep, (M/c?) - ¢, g/ly, unu g - ¢], Mcnonbayembii
Ans ONMcaHnsi NepUoaNYEeCcKNX CUrHanos.

3.5 cnekTpanbHas NNOTHOCTL YCKOpeHUs (acceleration spectral density): Bug cnekrpa, onpegensie-
MBI Kak npedenbHoe OTHOLUEHWe cpedHero kBagpara 3HauyeHUA curHana yckopeHua nocne ero npoxoxae-
HUS Yepe3 y3KOMOMNOCHbIA bUbTP, cpegHereoMmeTpuyeckasl 4actoTa KOTOpOro cosnagaeT ¢ 3afaHHOM, K
WMpUHE nonockl hunbTpa NpU CTPEMMAEHUA LWUMPUHBLI MOMOCHI K HYMO, a BPEeMeHU ycpeaHeHus — K
6eCcKOHeYHOCTN.

3.6 aBTOKOppenauua (autocorrelation): Ctatuctuyeckas Mepa CBA3WM OAHOM YacTN cUrHana ¢ Apyron
YacTbio (OTCTOALLEN Ha HEKOTOPLIA MHTepBan BpeMeHU) TOro Xe curHana.

Mpwnm™meyaHune—lpeobpazoBaHne Pypbe aBTOKOppeEnsiuuM kak PyHKUUM BPpEMEHU NpeacTaBnsaeT cobon (ae-
TO)CNEKTP curHana. 3HaueHne aBTOKOPPENSILUM MOXET UBMEHSITLCS B Npegenax oT MUHYC eauHULbI 40 NNC eauHNLbI.

3.7 cratuctuveckan cteneHb cBoGoabl (statistical degrees of freedom): Benuuuna, xapakrepusyio-
LL|asi CBOMCTBA OLIEHKM CMeKTpanbHOM MNIIOTHOCTU YCKOPEHUs, Nofyd4aeMol no chRyYaiiHbIM oTcHeTaMm METOAOM
yCcpeaHeHns No BpeMeHu, U 3aBucsALLasl OT paspeLleHnsl No YacToTe U BPEMEHU YCpeaHEeHNs.

3.8 kpuTuyeckasn yacTorta (critical frequency): YactoTa, Ha KOTOPOW NPOABNAOTCA BbI3bIBaeMoe BUG-
pauuein HenpaBunbHoe YHKLUMOHUPOBAHUE UMW yXyALeHne CBOWCTB obpasua nubo mexaHudeckne peso-
HaHcbl Unu apyrue ocobeHHOCTU oTKIIMKa 0bpasua (Hanpumep, apebesr).

4 OnucaHve MeTOAOB UCNbITAaHMA HA BUOpaLuIo

4.1 O6wuMe nonoxeHun

WcnbiTaHus Ha BO3AeACTBUE BHELLHUX (haKTOpOB 3aKmoyaoTcs B MoAenvMpoBaHun B ycnosuax nabopa-
TOpWM BO3AENCTBUIA BUBpaLmu1, HabntogaeMbIx Npuy akcnnyaTtauuu usgenus. B npouecce ncnbitaHuin Ha BUG-
paumio BOCMPOMU3BOAAT pasHble BUAbl BO3OyXaeHus obpasua, HaxoAswerocs, Hanpumep, Ha cTone
BuBpocTeHaa. PasHble MeToAbl UCNbITaHWUIA pasnuyaloTca pasHbiMU BUAaMU BOCNPOU3BOAMMON BUGpaLIMK.

4.2 MeToabl UCNBITAHUNA

MapmoHW4Yeckas 1 cnyvaiiHas BuGpauusa npeacTasnsAloT coboi pasHble usnmyeckne npolecckl U oka-
3bIBalOT pasHoe BrusiHUe Ha obpasel. MoaToMy npu BeIbOpe Buaa Bo3byXaeHUs cnegyeT MMeTb B BUAY, UTO
TOUHYI0 3KBMBANIEHTHOCTb rapMOHUYECKON U CIyYaitHo BUGpaLIMM C TOUKU 3pEHWUA Bbi3biBAaeMbIX UMY Nocnea-
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CTBUIA Ans o6pasla ycTaHOBUTb HEBO3MOXHO, U B CBSI3W C 8TUM He crneayeT npeobpasoBbiBaTh KECTKOCTb
YCMOBUI UCTIBITAHWIA HA FapPMOHUYECKYIO BUOPaLIMIO B XKECTKOCTb UCTBITaHUA Ha criydaliHyto BUGpauumio 1 Hao-
6opoT.

Hwxke npuBeaeHo KpaTkoe onucaHne pasHbiX METOAOB UCMbITaHWIA Ha cTauMoHapHyo Bubpauuto.

4.2.1 WUcnbITaHUA Ha rapMoHUYecKyo BUGpauuo

B ncnbiTaHWaX Ha rapMoHudeckyto Bubpauuio, yctaHosneHHbIx MOK 60068-2-6, npumeHstoT Bo3Gyxae-
HUe rapMoHUYecKon BUBpaLmein ¢ NOCTOSHHBIMM UM NEpEMEHHBIMI YacToTaMu U amnuTygamu. B kaxabin
MOMEHT BpeMeHn Ha obpasel, BO3gelCcTBYeT BUOpaLms TONbKO Ha OAHOW YacToTe. YCNoBUS UCMbITaHWNA
BKMtoYatoT B cebs AnanasoH M3MeHeHUst YacToTbl UK HaBop (UKCUPOBAHHBIX YaCcTOT BO36YXKaeHUS, amniu-
TyAbl BUGpaummn 1 4NUTENsHOCTN BO3AENCTBUS.

Bubpauus Ha oaHOM HEM3MEHHOI YacToTe NPaKTUIEeCcKM He BCTpedaeTes B pearbHbIX YCNOoBUSIX MpuMe-
HeHna nsgenus. OgHNUM U3 HeMHOTUX UCKITIOYEeHUIN MOXET ObITb BUBpaL s, Habnogaemas HenocpeaCTBEHHO
Ha MalLuHe BpallaTenbHoro aericTBusi. OgHaKko KOHCTPYKTUBHbBIE AOMYCKU U 3a30pbl, Hanpumep, B NOALWMMNHU-
Kax 1 3ybuaTbix nepegadax, NnpuBoaaT 06bIYHO K He6oNbLIMM U3MeHeHUsIM YacToThl. Kpome Toro, Bcneactaue
criyyanHon npupoabl UICTOYHUKOB CUMOBOTO BO3DOYXAeHNs B BUOpaLMm BpaLLamoLWwmnxcs MallH NpucyTcTeyeT
HekoTopas crnyyalHasi CoCTaBMAoLLas.

MapmoHuyeckas Bubpauus npeactasnaeT coboli AeTepMUHUPOBaHHBIN NpoLece, T. e. 3Ha4eHue curHa-
na B onpeaeneHHbli MOMEHT BPEMEHN MOXHO TOYHO NpecKasaTb U3 ero npeabiCTopun.

WcnbiTanna Ha Bubpaumio AaHHOro Buaa ¢ KayaHuem YacToTbl MOryT GblTb YCMELWHO NPUMEHEHbI TaMm,
rae HeobxoaMMo onpedenvTb BpeMs 40 0TKasa, ecrniv 0Tkas MOXeT BbiTb acCOLMUPOBAH C KAKUMKU-TO Xapak-
TepHbIMK YacToTamu. OnpeaenuTb UCKOMbIA NapameTp ¢ NOMOLLLIO UCTIBITaHUIA Ha CriydanHylo Bubpauuio
MOXeT BbITb 3Ha4YMTenNbHO cnoxHee. OAHaKo B CPaBHEHUW C UCTIBITAHUAMMW Ha criyvaiiHyto BUGpaLuio ucneita-
HUS Ha rapMoHUYecKyto BUbpaLuio TpebyroT BosbLIero BpeMeHU, NOCKOMNbKY B NPOLiecce KayaHUa Ha Xapak-
TEPHOW YacToTe oTKasa BMbpauus OeWCTBYeT TOMbKO OorpaHMyeHHoe Bpemsl. XOoTA B KaxAbld MOMEHT
BpeMeHu Ha obpasel, BO34eNCTBYET BMOpaLnsi TOMbKO Ha OOHON YacToTe, 3TO He UCKNoYaeT BO3MOXHOCTU
pa3BuTuA konebaHuii obpasua Ha O4HON N3 ero Pe3oHaHCHbBIX YacToT A0 MakCUManbHOW aMnNAUTyAbl, eCnu
CKOPOCTb kayaHus ocTaToyHo Mana. cnelTaHne gaHHOro BMaa MoXeT NPUMEHATLCA Takke € Lenbio onpe-
AeneHns BO3MOXHBIX HexenaTterbHbIX Pe30HaHCOB, HanpuMep, NPy NpoBepke NPOEKTHLIX PeLleHUin Unn B
npoLecce JOBOAOYHBIX UCTIbITAHNNA.

WcnbiTaHne Ha rapMoHUYeckyto BUGpaunto ¢ NOCTOSIHHOM YacTOTON NMPUMEHSIIOT, €CINIM U3BECTHBI:

a) YyacToTa BbIHYXXAatoLWwen Cunbl, AEACTBYIOLEN Ha U3genuve B YCIOBUSIX €ro NPUMEHEHUST;

b) pesoHaHcHble YacToThl 06pasua.

4.2.2 WcnbiTaHUA Ha cnyvaiHyo BUbpauuio

Mpu ncnbiTaHuAX aaHHoro suaa, ycraHoBneHHbIXx MOK 60068-2-64, B KaXablil MOMEHT BpeMeHU BO3-
6yxaatoT criydaitHylo Bubpauuio, Bkrovatollyto B cebsi Bce cocTaBnsiiolmMe 3ajlaHHOro AuanasoHa 4acToT.
MrHoBeHHble 3Ha4eHus crlyYaiHoro npouecca pacnpegerneHbl No HoOpMmarnbHOMY 3akoHy. Pacnpegenexue
BMGpaLMM No auanasoHy YacToT 3aJaeTcsl KpMBOW CMEKTParnbHOWM NIIOTHOCTU YCKOPEHUSI.

CniyyaiiHas Bubpauust npeacTtaBnsieT coboi Bua AUHaMUYECKOro BO3AENCTBUSI HAa U3fenue, KOTopbii
Haubonee YacTo BCTpeYaeTCA B pealibHbIX YCIIOBUSIX €ro aKcryatauun. 3HayeHue criydyainHoro npouecca B
KaxkablA MOMEHT BPEMeHU He MOXeT ObITb TOUHO NpeaAckasaHo Mo ero npeabICTopyuu 1 onyckaeT onpeaene-
HWe NULLIb B BEPOSITHOCTHOM cMbicrie. CrnyyaiHble BO3AENCTBUSI MPUMEHMMBI B BOMNbLUMHCTBE CriyyaeB npu
pacuyeTax ycTanocTHbIX MOBPEXAEHUA, CMEeHbI 3HaKa HanpsikeHusl B maTtepuane 1 T. M.

B oTnnume OT UCMbITAHUIA HA rapMOHUYECKYI0 BUOpaLUio B UCTIbITAHUSIX Ha CIlyqaiiHyto BUGpaLmio npo-
NCXOAUT HenpepbiBHOE BO3bYXaeHWe BCeX pe30HaHCOB Ha NPOTSKEHUU BCEro BpeMeHW UCTIbITaHUA, XOTS 3TH
pe30HaHChl U He pa3BUBaloTCA A0 NpeaenbHbIX YpoBHel. B nabopaTopHbIX ycrnoBusix B 60MbUNHCTBE cryya-
€B UCNonb3yloT cryvyariHoe Bo3byxaeHue ¢ NUK-hakTopom, paBHbIM TPEM, YTO O3Ha4aeT, YTO MFHOBEHHbIe
3HayYeHus curHarna Bo3byxaeHus nexar B AuanasoHe OT Hyns o ero yTpoeHHOro cpeaHeKkBaapaTuiHoro sHa-
yeHus. Ewe ogHo oTnuume 3aknioyaeTcsl B TOM, YTO Mpu crydyaHoMm Bo36yxaeHun Habnogarotca HepaBHoO-
MepHble U3MEHEHUA 3HaKa Harpy>XeHusl, YTO MOXeT NOBMUATbL Ha HaKOMIEeHWe YCTaNoCTHBIX NOBPEXAEHWA U,
cnepfoBaTesibHO, Ha pacyeT cpoka crnyxbbl obpasua Ao oTkasa.

4.2.3 UcnbiTaHUA Ha KOMGUMHMPOBaHHYIO BUGpaLuio

Mpu ncnone3osaHun AaHHoOro MmeToaa, yctaHosneHHoro MOK 60068-2-80, ogHospemMeHHO BO36yxaatoT
rapmMoHU4eckyto 1 cnyvainHyto Bubpavuio. Takum o6pasomM MoryT 6biTb BOCTIPOU3BEAEHBI YCIOBUS peanbHOro
BO34eNCTBUA Ha N3aenne HeCKOSbKUX UCTOYHUKOB BUDBpaLmn. B 3aBUCUMOCTU OT TUNOB codeTaeMbIX BO3OYX-
AEeHWUIA NPUMEHSIIOT KOMOUHMPOBaHHYIO BUDOpaLIMIO OQHOrO U3 CreayoWmnX BUAOB:

- rapMmoHu4eckas 1 criydanHas wmpokononocHon (SoR);

- cnyYanHas wupokonorocHas 1 yskononocHast (RoR);

- rapMoHuYeckas, cryyanHasi LLMpoKororiocHas u yskonorocHas (SoRoR).
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MpumeuaHune— MIK60068-2-80 He pacnpoCTpaHsIETCSl Ha CoYETaHMe yaapHbIX (NepexoaHbIX) NPOLEeCcCoB u
cny4aiiHon Bubpaumm (kak, Harnpumep, B UCTIbITAHUAX Ha NYNECTONKOCTb).

HaHHbIi MeToA UCNbITaHUA coueTaeT B cebe npenmyllecTBa MeTOA0B UCNbITAHWUIA HA FAPMOHUYECKYIO U
LWMPOKONOOCHYIO BUBbpauuio, no3sonsis bonee peanucTMYHO UMUTUPOBATL YCNOBUA 3KCNNyaTauumn nsaenust.
OH ao6asnaeT rMOKOCTU B MOAENNPOBAHKE YCINOBUIA BUBpaLMOHHBIX BO3AENCTBUIA, NO3BONAA U3bexaTb BOC-
npousseaeHnin BUbpaLmm Kak M3bbITOYHON, TaK U HEQOCTAaTOUYHOM XKECTKOCTU, KOTOpbIE MOTYT UMeTb OAUHAKO-
BO HebnaronpusTHble nocneacTeusl. MMNaBHLIM ke HeooCTaTKOM MeToda ABMAAETCA ero MOoBbIWeHHas
CNOXHOCTb, Tpebyloulas bonee BbICOKOW KBanucukaumMm oneparopa.

4.2.4 YcKOpeHHble UcnbITaHUs

YacTo 6biBaeT He06X0AMMO NPOBECTU UCNbITAHWE Ha BUOPaLIUIO B COKpaLLeHHbIE CPOKU, YTO BbIHY>XAa-
€T yBenuuUNBaTh CTerneHb XXeCTKOCTU BO36yXAeHUsi N0 CPaBHEHMUIO C ANHAMUYECKUMW YCNOBUAMW NPW SKCTITy-
atauuu nsgenus. MNosbilweHNne MOLHOCTU BUBpauun BedeT K YBEMUYEHUI0 MeXaHUYeCcKNX HanpshkeHuin B
n3genuu, cokpailas Tem cambiM cpok cryx6bl BcrieCTBUE yCTanocTHbIX noBpexaeHuin. B obwem cnyyae
YCKOPEHHbIe UCMbITaHUA MOryT BbiTb MpoBefeHbl ¢ UCMOMb3OBaHUEM BCEX TpexX MeToAOB, yKasaHHbIX B
42.1—4.2.3.

YckopeHHble ucnbiTaHust TpebyloT ocoboi TwatenbHocTU B Bblbope Ko3athULMEHTOB YCKOPEHUs,
MOCKOMbKY MOTYT Bbl3blBaTb pa3HooBpasHble BUAblI OTKa30B B 3aBUCUMOCTU OT KOHCTPYKUUW UCMBLITYEMOro
obpasua (Hanuuusa niodToB, HEMMHEAHOCTU U T. M.), BXOASLWMX B HEr0 MaTepuanoB (Hanuuusa Haapesos,
CBapHbIX coeanHeHuin, achdekToB TepMoobpaboTku), HarpyxxeHun obpasua n apyrux pakropos. Mpu ucnonb-
30BaHUKN YpeamepHo BonbluMx k0ah(pULUNEHTOB YCKOPEHUSI BOSMOXHO MOSIBIIEHWE HETUMNUYHBIX OTKA30B B
HeTUNMYHBIX MecTax obpasya (cm. MCO 60068-1) unu, HAOBOPOT, KakKNe-TO BaXKHble BUAbI OTKA30B MOMyT
6bITb He BbisiBMeHbl. Hanpumep, MoXeT ocTaTbcsl HeOBHapYXXEHHON (DPETTUHI-KOPPO3US KOHTaKTUPYHIOLLINX
NoBEpPXHOCTEN U3-3a ocrnabneHns coeauHeHUst Mexay HUMK.

Hwke npuBeaeH npumMep YCKOPEHHOro UCMbITaHus Ans obpasLa U3 HU3KOYrnepoaMcTon cTanu.

Ons BbIIBNEHWS yCTanoCTHLIX OTKa30B Takoro obpasua pekomeHayeTcsl UCMomnb3oBaTh KO3MULMEHTI
YCKOPEHWs, He NpeBbiLLaoLwmne AByX. ATO O3HAYaeT, YTO AOSPKHBI BBINOMHATLCA CNeayolme COOTHOWEHUS:

a) Mpu UCNbITaHUSIX HAa rapMOHUYeCKyto BUBpaLmio:

apeak < 2apeak, real life’
FA€ Apeak W @peak, real life — MaKCUManbHble 3Ha4E€HUS YCKOPEHUA NPU UCMIBITAHNAX U B pearnbHbIX YCroBUAX
NpUMEHeHUA U3neNNA COOTBETCTBEHHO;
b) npu UcnbITaHUsAX Ha cnydaiHyto BUGpaunio:

rms s 2arms, real life’

rO€ 8rms M @rms. real life — CPEAHEKBAAPATU4HbIE 3HAYEHMS YCKOPEHUA NPU UCTIBITAHWSAX U B pearbHbIX ycno-
BUSX NPUMEHEHUA U3AEeNNA COOTBETCTBEHHO.

a

MpwumeyaHune— Bcnyyae ncnoiTaHni Ha yCTanoCTHLIM OTKa3 06pa3uoB U3 HU3KOYINEPOANCTON CTanu Npume-
HeHWe Ko3dprLNEHTa YCKOPEHUA, PABHOIO ABYM, COOTBETCTBYET COKpALLEHWUIO BPEMEHU UCMbITaHui oT 8 Ao 32 pas.

MpumeHeHWe NOBLILIEHHBIX KO3MULNEHTOB YCKOPEHUIA BOSMOXHO TOMbKO NPU Hanu4uMu aeTanbHbIX
3HaHUiA 0 caMoM obpasLie, BO3MOXHbIX BMAaX €ro OTKasoB, BO3MOXHBLIX MeCTax OTKasoB, MeXaHWUYeCKUX
HanpsPKeHUSIX B 3TUX MecTax, O MaTepuane obpasua 1 ero ycTanocTHbIX XapakTepucTukax (Kpusoi yctanoc-
Ti). Mpu M3BECTHOIN KPMBOI yCTaNocTn MaTepunana koathuULNeHT ycKkopeHus BeiGupatoT ¢ yueTom Heobxoau-
MOTO CHIDKEHUSI YMCria LMKIOB HarpykeHus [0 0TKasa W, COOTBETCTBEHHO, MOBLILWEHUS MeXaHUYecKux
HanpspkeHWA. B Liensax yckopeHHbIX UCTIbITaHUI pekoMeHayeTca Bo3GykaaTb rapMoHUYecKyo BUGpauuto Ha
(bUKCUPOBaHHBIX UM PE3OHAHCHBLIX YacTOTax.

5 [AuHamuyeckme BO3AENCTBUA B YCNOBUAX IKCNyaTauuv nsaenusa

5.1 O6LwWue nonoxeHus

McnbiTaHus Ha CTOMKOCTb K BHELWHUM MexaHu4eckum dpaktopam no3sonaT B nabopaTopum MMUTUPO-
BaTb ad)heKT pearbHbIX BO3AENCTBUA Ha U3Aenue B YCNOBUAX ero akcnnyaTtauun. B HacToAwem pasaene
paccmaTpuBaeTcsl oLieHKa 3TUX YCMNOBUA.

5.2 C6op uHdopmauumn

OnpepensiioT XXN3HeHHbIN unkn nsgenua (cMm. MOK 60721-4).
OnuceiBaloT AMHAMUYECKNE YCMOBUA Ha KaXXAoW CTaumn XXU3HEHHOro uukna.
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NaeHTUDULMPYIOT M oNUCHIBaOT BUBPaLMOHHbIE BO3AGWCTBUSA, KOTOPLIE MOTYT UMEThL MecTo, BKItoYas:
- OLIEHKY BIIUAHUSA BHELWHWUX UCTOYHUKOB;

- OLIEHKY BMIUAIHUSI BHYTPEHHUX UCTOYHUKOB;
- OLIeHKY BIIUAIHUSI UCTOYHUKOB BpaLLaTeNbHOrO AeNCTBUA.

5.3 OnpegeneHue AUHAMUYECKUX YCITOBUIA

Mo nHdpopmaumm, cobpaHHoit B COOTBETCTBUM C 5.2, KnaccuduumMpyoT AMHaMUYeck1e YCroBUs B COOT-
BETCTBUM ¢ Tabnmuein 1. Ecnu HWU 0auH U3 KnaccoB Tabnuubl He NOAXOAUT, TO OLEHUBAIOT TUM AUHAMUYECKUX
yCroBuii cornacHo pasgeny 6.

Tab6nuuya 1— MNpumepsbl ycnosuii akcnnyaTauumn/MexaHn4ecknx BO3AeNCTBUN U PEKOMEHAYEMbIE METOAbI UCNbITAHUN

Ycnosus akcnnyaTauun/BHeLWHee BO3AencTBume

CraHpapT v BuA BOCNpou3BoanMoN subpauumn

MO3K 60068-2-80

MO3K 60068-2-64

MO3K 60068-2-6

CnyvanHan +

CnyyanHas lFapmoHuveckas
rapMoHudeckas
. XpaHeHve +
Bne ycnoewui
craumoHapHoro | MpumeHeHune (gns nepeHocHoro obpasua) +
NPUMEHeHus
P TpaHcnopTupoBaHue +
BHyTpu 3ganms +
BHyTpy 3ganusa B6nu3n mawwH BpawaTensHoOro +
aencTeus
Ha gopoXHOM 1 Kene3HoA0POXHOM TpaHcnopTe +
Ha guratensix unuv B6nunam Hux
Mecrto
craumonaptoro | Ha peakTuBHbIX camoneTax +
”g”MeHeH”ﬂ Ha BepTonetax u BUHTOBbIX BO34YLIHbLIX CyAax +
obpasua
B kocMuueckux cuctemax, npu MMMTaumMm KBasu- +
CTaUUOHaPHbIX Harpy3oK
Kak KOMMNOHEeHTbl KOCMUYECKUX CUCTEM +
Ha BrvHTOBbIX cygax +
Ha cygax ¢ BogoMeTHbIM ABUXUTENEM +
IOunamunyeckne | CnydanHas + rapmoHuyeckas +
yCNoBWS _
+
(ouerKa), Tvn CnyvanHas
BubpaLmm FapMoHuyeckast +

pauun.

[MpunmedyaHune— Onucanue KNnaccoB AgMHamuyeckux ycnosun — no M3K 60721-3-0.

¥ Bo BpeMs MCMbITaHMiA NPV BROIE B SKCIITYaTaLMIO NMMHEHOe YCKOPeHNe MoENMpYIoT rapMOHMYeckol Bubpaumei
Ha YacToTe, MHOIO MEHbLLEN NepBol COGCTBEHHOM YaCTOTbl KOCMUYECKOIo CyAHa, B TEYEHWE HECKOIbKUX NEPUOAOB BUD-

6 OueHka peanbHbIX AMHAMWYECKUX YCNOBUM 3KCNIyaTauum nsaenus

6.1 O6Lwue nonoxeHus

Ecnu guHamnyeckne ycrnoBua aKcrtyatauuum Ana gaHHoro n3genma He COoOTBeTCTBYHOT YKa3daHHbIM B
5.3 n tabnuue 1, T0 Ux cnepgyet oleHUBaTb UHbIM cnocobom. CyLlleCTByeT HeCKonNbKo cnocobos nony4yeHusa
I/IHCIDOpMaLl,I/II/I O AUHAMUYECKUX YCITOBUAX:
- Mo U3SMepPEeHUaAMm BM6paL|,I/II/I Ha pa3HbIX 3Tanax >XU3HeHHOro Lkna nsaenua;

- Ha OCHOBE OMbITa UCTILITAHWIA NOAOBHLIX U3AENUIA U APYTUX CYXOEHWIA,

- NpUMeHeHneM COOTBETCTBYlOLEro ctaHgapTa, Hanpumep, cepun MIOK 60721-3. CneayeT onpefe-
NnUTb, Kakoe UCMbiTaHWe Haunyylnm crnocobom CMOXeT UMUTUPOBATL peasbHble YCNOBUS aKCnnyaTauuu

5
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nsgenua. Hanpumep, ana umutauum nepesoskn U3Aenns B ynakoBaHHOM BMAe Ha BUHTOKPLISIOM neTaTesb-
HOM arnnapaTte Hauny4ylMM MOXeT OKasaTbCsl codeTaHne He rapMOHWUYECKON 1 criydanHon Bubpauuu, a cny-
YanHomn BubpaLmm ABYX BUAOB — Y3KOMNOMOCHOMN M LUMPOKOMOSIOCHOW;

- 3KCTpanoNALUs YCroBuin NpeaLwecTBYOWNX UCMbITaHWA.

Ha gaHHom aTane onpeaensitoT TOMbKO BUA BUOpaLMOHHOMO BO3AENCTBUS, KOTOPbIV HYXHO ByaeT Boc-
NPOU3BECTN BO BPeMsi UCTbITaHWi, 6e3 yTouHeHUs1 HeobXoAMMONM XeCTKOCTH Bo3aencTBus. Mpeanoytutens-
HbIM siBMsieTcA crnoco® ¢ MCnofb3oBaHMEM U3MepeHUA BWBpauum B YCMOBMSAX 3KcnfayaTauun. IT1o
npegnonaraeT, 04HaKo, BO3MOXHOCTb NPoBeAeHNsl Taknx U3MePeHUA UM BO3MOXHOCTb BOCMOMb30BaTbCS
pesynbTatamMu aHanornyHbIX U3sMepeHuin, NpoBedeHHbIX paHee.

MpwnmedyaHun e — MNockonbKy ykasaHHbI NPeANnoHTUTENBHbIN cnoco6 ogHOBpeMeHHO SBnsieTcst u Haubonee 3a-
TpaTHbIM, pekoMeHayeTcst, YToObl NO pe3ynbrataMm n3MepeHni Obin caenaH BoiBog TakKe U O CTENEHW XeCTKOCTM BOCMPO-
M3BOAMMOW B UCMbITaHUSX BUGpaLun.

6.2 UsmepeHus BUGpauum B ycrioBUsiX akcnnyarauum

B HacTosiLLeM cTaHOapTe paccMaTpMBaOTCA TOMbKO OCHOBHLIE 3Tarbl U3MepeHus 1 aHanuaa subpaLum
Ans Lenen Boibopa MeToaa UCTbITaHUIA.

MpwumedaHn e — bonee nogpobHyto nHpopMaumio MOXHO HanTv B [2]—[5] n [7].

6.2.1 NnaHupoBaHue

3Tan nNaHNUpoBaHUs O4eHb BaXKeH C TOUKM 3pEeHNS NoryYeHUs HaaexXHbIX pesynbTaTtoB nsmepeHnin. Ha
3TOM aTane BbIMOMHAIOT:

- BbIOOp MecT (M HanpasneHnin) namepeHnin Bubpaunn, KoTopble ACIKHEI pacrnonaraTbCa Mo BO3MOX-
HOCTW BnvKe K ToukaMm KpenneHus obpasua;

- BbIBop TMNa u uncna npeobpasoBaTenein (o cnocobax ux yctaHoskn cm. UCO 5348);

- BbIBop cucTembl cbopa AaHHbIX;

- BbIOOp AMHAMMUYECKOro 1 4acTOTHOro AnanasoHoB aHanoro-uudgposoro npeobpasoBaHus;

- onpegernexHue ycrnosuin paboT cpeacTB U3MEPEHUI U NPOAOIKUTENbHOCTU U3MEPEHWIA;

- MOWUCK BO3MOXHbIX OLUMBOK U3MEPEHNIA N OLIEHKY HETOUHOCTU UCXOAHBIX AaHHbIX.

6.2.2 MNpoBepka kKanNUGpPOBKN A0 U3MEPEHUA

Mepea kaxabiM U3MepeHUeM BINOSTHAIOT NPOBEPKY KanubpoBku nsmeputensHon Lenu. OaHoBpeMeH-
HO OLLeHMBAIOT BO3MOXKHBIE OLLMOKN N3MEpPEHUA, Hanpumep, BCNeACTBUE NOBLILLIEHHbIX COOCTBEHHbIX LLYMOB
N3MEpPUTENBHOW LEnu, NpepbIBUCTBIX NOMeX UNU UIMEHEHUN HanpsbkeHusi nuTaHus. Bce npumeHsiemble
nsmeputenbHble cpeacTBa A0MKHbI OblTb KaNMBPOBaHbI.

6.2.3 C6op AaHHbIX

[aHHble cobupaloT B yCnoBusAX NpUMEHeHUA nsgenus, onpegensieMbiX KNMMaTtU4eckumMn n UHbIMA
napameTpamu. [NocKoNbKy 3T YCIIOBUA MOrYyT OKasblBaTb BAUSIHUE HA U3MepsieMble BENUUYUHLI, UX 3HaHWe
HeobxoauMo Anst 06 bSICHEHUS BO3MOXHBLIX aHOManNbHLIX Pe3ynbTaToB U3MEPEHUNA.

6.2.4 MpoBepka kanuGpoBKU NOcNe U3MepeHusn

Mocne BbINOMHEHUs 3Tana no 6.2.3 NOBTOPHO BLINOMHAT NPOBEPKY KANMOPOBKU U3MEPUTENBHOM Lienu,
yT06bl Y6eanThesl, YTo M3MepeHUst BbINn BbINONHEHbI B CTabUNbHBIX YCIOBUSAX paboThl CPeACcTBa U3MEPEHUNA.

6.3 AHanu3 AaHHbIX

6.3.1 O6wWwme nonoxeHus

CurHansl BUGpaLMn, M3MepeHHble B pearibHbIX YCNOBUAX aKCNyaTaLuyd usgenusl, MoryT 6biTb getep-
MWHUPOBAHHLIMW WU ClTyYaiHBIMKU NPOoLEeccaMmn Unn coveTaTb B cebe cBOMCTBa Tex 1 apyrux. [Anga onpege-
NeHna xapakTepa CUrHanoB WCMONMb3YT CreayloliMe OCHOBHble METOAbl MX aHanusa: crnekTpanbHbIi
aHanus, NnocTpoeHue MIIOTHOCTU BEPOATHOCTU pacnpeaeneHUs MIHOBEHHBIX 3HaYeHWA, pacudeT YHKLUMU
aBTOKOppPEnALUA.

M pwnmeyanune—lNepeuncrneHHble METOAbl aHANN3a NPUMEHSIIOT B NPEANONOKEHUN CTAaLNOHAPHOCTH N3MEPs-
emoro curHana. Ecnm ato ycrnoeue He BbINONHAETCA, TO CNEAYeT pasgenuTb CTaunoHapHYIo U HECTALMOHAPHYIO COCTAaBIsI-
IOLLYIO M K K&KAO0N U3 HUX NPUMEHNTL COOTBETCTBYIOWME METOAbI aHANM3a.

Mpexae yem BbIBpaTh TOT UMK MHOW MeTOA aHanu3a curHana Bubpauuu, pekomeHayeTcst HabnogaTtb
ero BM3yanbHO BO BPEMeHHOW U 4YacTOTHOW obnacTtax, 4Tobbl 0OHApYXXUTb BO3MOXHbLIE HexenaTenbHble
adekThl, CBSI3aHHBIE C NPe0bpasoBaHNAMU CUrHaNa N3MepuTerbHON Lienbio, Takne Kak:

- HacbllWeHue (KNMNNupoBaHue) curHana;

- U3MEHEHUS CpeiHEro YpoBHS cuUrHana;

- NponagaHue curHana;

- NOBbILIEHHbIA LdPOBOK LIYM (BCneacTBUe Bbibopa CIULIKOM 60MbLIOrO ANHAMUYECKOro AnanasoHa);
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- pe3ko Bbinagaiolume 3Ha4yeHuss;

- UCKakeHus1 NPU aHanoro-uugpoBom npeobpasoBaHun.

B npouecce Br3yanbHOro KOHTPOJIA CNEKTpa MOryT GbITb BblAENeHbl YETKO BbIPKEHHbIE MUKU, CBA3aH-
Hble C onpeAeneHHbIMN (PU3NYECKMMN UCTOYHMKaMK. Takue KM MoryT GbiTb CriecTBMEM NEPUOLANYECKOTO
BO36YXAeHusi, HanpvMmep, OT MaluMH BpallaTenbHOro AeNCTBMS UMK Hanuuus cnabo AemndupoBaHHbIX
pe3oHaHCOB KOHCTPYKUMK nafenus. B nocnenHem cnyvae nvk 6yaeT cCOOTBETCTBOBATL HE NEPUOANYECKOMY,
a criyyadHoMy curHany.

6.3.2 CnekTpanbHbIii aHanu3

MNepuoanyeckne n crny4yariHble cUrHanbl No-pasHoMy 6yayT Bect cebs Npy U3MEHEHUN LUIMPUHbI CrEK-
TpanbHoW NuHuK. MockonbKy cnekTpanbHbIA NMK AETEPMUHUPOBAHHOIO CUrHana TeopeTuYecku UMeeT Hyrne-
BYIO LUMPUHY, €50 WwnpuHa Bceraa byaeT paBHa WMPUHE CMEKTPanbHOW MMHUK. 3TO O3HaYaeT, YTo LuMpUHa
nuka GyaeT 3aBUCeTb OT UCMONb3YEMOTo pa3peLLeHusi Mo YacToTe.

B cBoI0 o4epenpb y3KononocHas CriyHanHas cocTaBnsiowasn He Gyaer 3aBUCeTb OT LUMPUHBI CrieKTpanb-
HOW FIMHWU NPW YCIIOBUM, YTO NMOCIIEAHSAS MHOTO MEHbLUE LWMPWHBI NOJIOCHI CITY4YainHOro CUrHana.

Mpwu aHanuse curHanos B Y3KMX MOJ10Cax 4acToT NONE3HO UCMOSbL30BaTh ABa BUAA CMEKTPOB: JIMHeNYa-
TbiA N CMEKTPalbHYI0 NIIOTHOCTb YCKopeHusl. Ecnn ncnonb3ayetcs nuHenyarblil CNEKTP, TO C YMEHbLUEHMEM
WWPUHBI FIMHAM BbICOTA NWKA Y3KOMOMOCHOW Cry4alHOW COCTaBhisiiolLeli curHana byier ymeHbLiaThes, a
BbiCOTa NepUOANHECKON COCTaBNAIOLLIEN OCTAHETCHA HEU3MEHHON. [pu ucnonbL3oBaHUM CrEKTPanbHOW NNOT-
HOCTM YCKOPEHUS C YMEHbLLEHMEM pa3peLLeHUN NO YacToTe BbiCOTa NMUKa Y3KOMOMOCHOIO Cry4yailHOro CUrHa-
na u3MeHATLCA NpakTuyeckn He ByaeT, a NepUOANYECKOro CUrHana yMeHbLUIUTCS.

6.3.3 AHanus nIoTHOCTM pacnpeneneHus BepOATHOCTEH

MnoTHOCTL pacnpeaeneHust BEPOATHOCTEN ONUCLIBAET OTHOCUTENBHYIO BEPOSITHOCTL P(X) TOro, YTo B
NPON3BOSbHbII MOMEHT BpeMeHW 3HaveHue curHana 6yaert paBHo x. [ns criyyaiiHbIx curHarnoB o6biMHO npea-
nonaraiot, 4To OHM MOAYUHSIIOTCA HOPManbHOMY (rayCCOBCKOMY) pacrnpegerieHuio.

MocTpoeHne NNOTHOCTU pacnpefeneHns B y3Koi NOSIOCe YacTOT OYEHb NOSIE3HO NPY aHaNM3e KBasune-
pUoANHECKUX CUrHarNoB, HanpuMmep Tex, YTo HabnioaalTCA Y MalKH BpaLaTenbHOro AEUCTBUSA C NepeMeH-
HOW YacTOTOW BpalUeHWsl, UM NPU aMMIIMTYAHOW MOAYNAUMM NEPUOAMYECKOTO CUrHana CriyyaiHbiM
curHanom (cm. [7]).

Ecnun cnekTpanbHbiii MUK NPUHAANEXUT Y3KOMONOCHOMY Chy4yaiHOMy curHany, To ¢bopMa NnnoTHOCTU
pacnpeneneHusi BeposTHOCTel OT(UNLTPOBAHHOIO curHana byfieT odeHb 6nnaka K rayCCoBCKOMA.

MnoTHOCTL pacnpeaeneHys BEPOATHOCTEN AN rapMOHUYECKOro CUrHarna nokasaHa Ha pucyHke 1. Ecnm
curHan npegcraensieT coboli CMecb rapMOHUYECKOW U Cry4aiiHOW COCTaBRSoLLEN, TO ero NNOTHOCTb pacnpe-
AeneHus 6ynet MMeTb BUA, KaK NMOKa3aHo Ha pUCYHKe 2.

p(x)

T | !
-1,5 -1,0 -0,5 0 0,5 1.0 1,5
X

MpumMeyaHue— HaTeopeTuueckylo KpUBYIO HanoXeHo pacnpefeneHye HeGoMbLLIOTO LyMa OT YCTPOMCTB npe-
o6pasoBaHusa curHana.

PucyHok 1 — MNoTHOCTb pacnpefeneHusi BEPOSTHOCTEN ANA FAPMOHUYECKOTO CUrHana

®opma nnoTHOCTU pacnpepeneHusl 4aeT BaXHYI0 UH(OPMAUWIO O COCTABNAIOMX CUrHana pasHbiX
BMAOB M COOTHOLLIEHMSIX MEXAY HAMM, KOTOPYIO UCTIONb3YIOT Npy BbIGOpe MeToaa UcnbITaHuii (CM. pasgen 7).

7
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p(x)
PucyHok 2 — MNnoTHOCTL
-1 pacnpenenexlua BeposiT-
HOCTEW ANsi CMecu rapMo-
5 _130 _0"5 0 0!5 1:0 1,5 HMYECKOTO W chyuaiiHoro
X CurHanos

6.3.4 PyHKUUA aBTOKOPpPenAauun

DyHKUMA aBTOKOppensauun npeacrasnseTr cobon obparHoe npeobpasosBaHne dypbe cnekTpanbHON
NMOTHOCTU YCKOPEHUSI U TaKKe C YCMEXOM MOXET UCNONb30BaTLCA NPY HEOOXOAMMOCTU OTNINYUTL FAPMOHU-

YEeCKUIA CUrHan oT CIly4auHoro.

[ns rapMOHUYeckoro curHana (byHKLI,MSl aBToOKOppensauum Bcerga nMmeeT Bug CUHycouabl, Kak noKkasaHo

Ha pucyHke 3a).

CnekTpanbHasi IIOTHOCTb YCKOPeHUs

1

DYHKLIMA aBTOKOppEnsLuu

11,

-fo fy f T
a)
A A
S .- N\ /\ s
-BI2 BI2 f N—I5 T B~ 7
b)
B
A
m & T - w@d{n,p Tnhxzr N>
o o f -1'/B\u A A T

c)

PucyHok 3 — ®yHKLUM aBTOKOpPENALMM pasHbiX curHanos!)

R PueyHok B3sT 13 [8].
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PyHKUMS aBTOKOPPENAL UM CAYYanHOro curHana, nony4eHHoro, Hanpumep, Nocne NPOXoXAeHUs LIMPOo-
KOMOMOCHOTO LWyMma Yepes hunbTp HKHUX YacToT C YacToToM cpesa B/2, umeeT BUA SinxX/X C HYISIMU, KpaTHbI-
mn 1/B [cM. pucyHok 3b)]. Ecnu xxe criydaiHbln curHan siBfAeTCs y3KOMoSIOCHBIM B MOS0ce C LieHTpansHon
4acToToM f, TO ero asTokoppenaLMoHHas dyHKUmsA ByaeT npeacTaBnATL cobol NpousseaeHe aBTokoppe-
NALUMOHHBIX OYHKLNIA, n306paxeHHbIX Ha pucyHkax 3a) u 3b) [cm. pucyHok 3c)].

7 Bbi6op MeTOoAa MCNbITaHUN

7.1 O6wue nonoxeHusa

MpuHMmas pelueHne o Beibope MeToAa UCMbITaHUA Ha BUBpauuio, HEOBXOAUMO YUNTLIBATL:

- ycrioBusi BUGpaUMoHHOro Bo3aencTeus (pasgen 5);

- TWUMNbl YCNOBWIA aKcnyaTauun U BosaencTtauin (5.3);

- OLIeHKY OMHaMUYeCcKux ycroBuia (pasaen 6).

Kpome Toro, Heobxoaumo onpeaennuTb, 6yaet nv obpasel, Npuy akcniyaTaumn 3akpenneH Ha Bubpupyio-
el NOBepXHOCTM (HanprMMep, BO Bpemsi TpaHcnopTupoBaHust). Beibop MeToaga ncnbiTaHnin ocyWwecTBnAIOT B
COOTBETCTBUM ¢ Tabnuuen 1.

Ecnn guHammyeckre ycnoBusl oLeHeHbl B COOTBETCTBUM C pa3derioM 6, To UCNOMb3YIoT TpU NocneaHne
cTpoku Tabnuupl 1.

MpumedaHune—lNoapobHocTn 06paboTkm AaHHBIX M onpeAeneHns YCIoBUMA UCNBbITaHUI PACCMOTPEHbI B [5].
7.2 WcnbiTaHUA Ha rapMOHUYECKYI0 BUGpaLuio

7.2.1 JocTouHCTBa

[aHHbI MeToa No3BonsieT NPOBOAUTL UCTbITAHUS C UCMOMNb30BaHUEM MPOCTOrO U HEAOPOroro ucnbiTa-
TenbHoro obopyaosaHna. OH MOXeT Takke WCMOoNb3oBaTbCsl B AMArHOCTUMECKUX Uenax Mnpu AoBOAKe
KOHCTPYKLMM U3genus.

MoBepeHve obpasLa Npu rapmMoHUYECKOM BO3DYXAEHUM MOHATHO U Nerko BUsyanusupyeTca, noatomy
AaHHBIA MeTo4 4acTo WUCMOMb3YT AJIA MNOMYyYEHUsA YacTOTHOW XapaKTepUCTUKU U3AenuA, Hanpumep ¢
ncnonb3oBaHnem ctpobockona.

Bo3byxaeHne rapMoHudecko Bubpauueint NOCTOAHHOW amMnAUTyAbl MOXeT MPUMEHATLCS B LIensxX
ncnblTaHnin obpasla Ha ycTanocTb (YCkopeHHble UcnbiTaHusa — cM. 4.3). MNpoBoas UCNbITaHNA Ha pe3OHAHCHOW
yacToTe obpasua, MOXHO yeunuTtb 3chdeKT Bo3AeNCTBUA NPU OrpaHUYEeHHBIX BO3MOXHOCTAX BUBpOCTeHAaa.

7.2.2 HepocTatku

Mpw rapMoHudeckoM Bo3byxaeHUM oTKNUK o6pasua MoxeT BbiTb Upe3MepHo 6onbLUMM U3-3a ero peso-
HaHCHBIX CBOWCTB. Kak crneactsue, o6HapyxeHHble BUALI OTKa30B U 06nacTu ux nokanusaumm MoryT 6biTb
HeTUNUYHBEIMKU 418 obpasua.

OnbIT NoKa3sbIBaET, YTO UHOTAA OLEeHKa cpoka cnyx6bl (M BUALI OTKA30B), NOMyYeHHas B XoAe UcnbITa-
HUA C NPUMEHEHNEM FapMOHUYECKOrO BO3BYXAEHUA, NNOXO COOTHOCUTCA C peanbHbIM CPOKOM CNyXObl
(1 BMgamu oTKa3oB) U34enns B yCNOBUAX 3KcrnyaTauun. MoaTomy oueHka pesynbTaToB UCIbITAHWA Ha rap-
MOHMYeCKylo BUBpaLmio MOXET OCYLUECTBAATLCA TOMNbKO NepcoHanoM, umewwmum Gonblioi onblT pabot
AaHHoro Buaa.

7.3 UcnbiTaHusa Ha cnyYaiHylo BuGpayuio

7.3.1 OocToUHCTBa

CnyyaitHas BuGpauma novTu BCcerga XopoLwo noaxoauT Ana onnucaHusa yCnoBuin TpaHCNopTUPOBaHUS
obpasua.

Ecnu gaHHble o BUGpauun B yCNOBUAX 3KCMyaTauun He NOKa3blBaOT HANMUYUA 3HAYUTENbHBIX rapMo-
HUYECKNX COCTaBMIAOLWMNX, TO UCMIbITAHWUA Ha cryYvaliHyto BUOpauuio Bceraa MOXHO cHMTaTb XOPOLNM BbIGO-
POM Hapsay ¢ UCTIBITaHUAMKU Ha KOMBUHNPOBaHHYH BUBpauuto.

B naHHOM Buae UcnbITaHUA 0QHOBPEMEHHO BO3BYKAaloTCA MHOTUE pe30HaHChl, 0AHAKO NPU 3TOM XKecCT-
KOCTb BO3OEACTBUSA OCTAETCs CYLUECTBEHHO MEeHbLUeR, YeM Npu rapmoHuYeckom Bo3byxaeHun. CooTeeT-
CTBEHHO, Hann4yne pesoHaHCOB He NPUBOAMWT K HETUNUYHBIM pesynbTaTaM UCNbITAHUIA Ha YCTanoCTb.

Mpumevanune—Cwm.[6]

7.3.2 HepocTtatku
JaHHbIn MeToa ucnbiTaHuin TpebyeT npuMeHeHUs Bonee CNOXHOIo UcnblTatenbHoro o6opyaosaHus 1
6onee onblTHOroO NepcoHana, cnocobHoro paboTaTh Ha 3ToM 06opyaoBaHMN.
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7.4 WcnbITaHuAa Ha koMGUHMpPOBaHHYIO BUGpaLmio

7.4.1 OJocTonHcTBa

MeToa nossonseT coveTaTh pasHble BUAbl BUOPaALMOHHOIO BO30YXaAeHNs. OTO caMblii COBPEMEHHbIN
mMeToq MCMblTaHWiA, MO3BONAWMIA co3aaTh B NaGopaTopHbIX ycrnouax Bo3byxaeHune, Hanbonee npubnu-
KeHHoe K BO3OeNCTBUAM MpK 3KCnnyaTaunn usgenus. MosToMy oH No3BonsieT BhIBATL 6onee peannctuy-
Hble MexaHW3Mbl NoBpexaeHuiA obpasLa 1 ocyllecTBUTbL 6onee TOUYHYIO floKanuaauuno 3TUX NOBPEXAeHUN,
4YeM Apyrue MeToabl UCMbITaHWA.

7.4.2 HepocTtaTtku

Kak HauanbHble U3MepeHUs, TaK U Bblep>KKa B OCHOBHOM PEXUME UCTbITaHWIA TPeBYIOT TOUHOTo onuca-
HWUS COOTHOLLEHWUS MeXay CnyyYaliHoON U AeTepMUHUPOBAHHON cocTaBnsaloWmMMKU Bo3byxaeHus. CrnoxHocTb
N3MepPEeHNin N aHanmn3a AaHHbIX B 3TOM METOE MHOTO Bbllle, YeM B UCTbITAHUSAX Ha rapMOHUYECKYIO UNA Cry-
YalHyto BUbpauuio.

KombuHunpoBaHHoe Bo3aencTBue TpebyeT 6omee BbICOKMX MakCUMalibHBIX 3HA4YEHWA BbIHYXAaoLWwen
CuUInbl, @ 3HaYMT 1 NpeabsasnseT 6onee BbicokMe TpeboBaHMA K UCNbITaTeNbHOMY 060pyA0BaHMIO MPU BOCTPO-
n3seaeHnn Bnbpaunm oaMHaKoBOM XKECTKOCTH.

8 UccnepoBaHMe 4YacTOTHOM XapakTepUCTUKKN ob6pa3ua

8.1 OOwue nonoxeHus

Ecnn 370 npegnncaHo COOTBETCTBYIOWMMU TEXHUYECKUMU YCMOBUAMU, TO neped UCNbITaHUAMWU WU
nocne ncnbliTaHun obpasya Ha MexaHUJYecKylo CTOMKOCTb NPOBOAAT UCCNeaoBaHWe ero YacToTHOWM XxapakTe-
PUCTUKK, YTOObI BLIICHUTb, HE SIBUIIOCH JIU CrIeACTBMEM MEXaHUYECKNX BO3AEUCTBUA U3MEHEHUEe YacTOTHON
XapakTepucTuki obpasua, CBSi3aHHOe C YXYALWEHWEM ero COCTOAHWA, Hanpumep, U3-3a HaKOMNNEeHHbIX
ycTanocTu 1 nsHoca.

Kpome Toro, npu ncnonb3oBaHuM Metoaa ucnbitaHuii no MOK 60068-2-64 nepepa Bbigepxkoi obpasua
MoNy4atoT ero YaCTOTHYIO XapaKTepUCTUKY C LieNblo onpeaeneHust ocTpoThl MUKOB U, COOTBETCTBEHHO, Heo6-
XOONMOTo paspeLleHus No YacToTe B CUCTEME YNpaBieHUs1 UCTIbBITAHUAMMU.

MonesHble cBeaeHUst 06 0bpasue MOXHO NONYYUTb, U3MepsAs BUBPaLMOHHBIE XapaKTepUCTUKX Kak BCe-
ro obpasua B LeNIoM, Tak U ero oTAenbHbIX YacTen, Hanpumep nepenaTodHble OyHKUMU ANS pasHbIX TOMeK
KOHCTpYyKLUMK obpasua.

Mpn HAaNMWYUN COMHEHWUI1 B cnOocoBHOCTU BUBpOCTeHAa BOCNPOU3BECTU 3aaaHHY0 BUOpauuio nonesHo
onpeaenvTb YacTOTHYIO XapakTepucTuKy camoro BubpocteHaa 6es yctaHoBneHHOro Ha Hem obpasua.

8.2 Lenu uccnepoBaHus

UccneaoBaHusi YacTOTHOM XapakTepucTuki obpasua MoryT 6biTb NpoBeAeHb! € Lenbio:

a) onpesenuTb KpuTUdeckne YactoTbl W/unu koadduuneHT aeMnduposaHusa ana seibopa ycnosui
McnblTaHUN Ha MEeXaHUYECKyo CTOMKOCTb;

b) 06HapyXuTb N3MEHEHNA B YaCTOTHON XapakTepucTuke rnocne npoBeAeHUst UCNbITaHUA Ha MeXaHu-
YeCcKyH CTOMKOCTb, YTOObI OLIEHUTb YCTaNOCTHbIE MOBPEXAEHUS UM OTKas3bl, NPOSIBUBLLNECS BO BPEMSA UCTIbI-
TaHus (cm. 8.6);

C) n3y4uTb NoBedeHMe obpasLlia ¢ nomollbto cTpobockona Ansa onpegeneHnst AMHaMUUYECKUX Xxapakre-
PUCTUK MPU rapMOHNYECKOM BO3GYXXAEHWMU;

d) namepuTb koahULMEHT Nepedaun Unu nepedaTouHYo XapakTepucTUKy Mexay pasfuuHbIMU TO4-
kamun o6pasla Ana UsyvyeHns ero AMHaMM4ecknx CBOMCTB;

e) n3mMepuTb KoadpruneHTbl AeMnhUpoBaHNA Ha PE30HAHCHBIX YacToTax Ansa U3y4yeHus guHamuyec-
K1X cBONCTB 06pasLia;

f) oueHWTb HenNMHeRHOCTL OTKNNKa obpasLa A4na uccnefoBaHnsa 3a3opo., Apebesara, ocnabneHns 601-
TOBbIX COEAUHEHUN, N3MEHEHWS KECTKOCTIN NMPYXUH;

g) OLEeHUTb UCKaXXeHUs1 BOCMPON3BOANMOrO cUrHana Bo3byXaeHust AN KOHTPOMS YCIOBUIA NCNBITaHUNA
Mpu ycTaHOBMEHHOM obpasLie Unu Anst KOHTPONS UCMbITaTeNnbHOro 06opyAoBaHUA NPK CHATOM obpasLue;

h) oueHWUTbL HENMHEeNHOCTL BOCMPON3BOAUMON BUGpocTeHAOM BMGpaL M Ans nccregosaHnst ocnabne-
HUiA coeaNHEHW B UcnblTaTensHOM 060pyA0BaHUM UM BLISIBNEHUS HEeNPaBUIILHOTO pexuMa paboTbl yeunum-
Tens.

MeToz nccnenoBaHns aomkeH GbITb onpeaeneH B IOKYMEHTe Ha UCTbITaHWUS (TEXHUYECKUX YCTIOBUAX).
Ecnu uenbto siBNsieTcst cpaBHEHUE 3HAYEHUA KPUTUYECKUX YacTOT A0 U MOCNe BblAEPXKKA B 3a4aHHbIX YCNOBU-
AX BO36GY)KOEHUA, TO YaCTOTHYHO XapakTepucTuKy 4O U MOCMe UCMbITaHWA B OCHOBHOM pexume nosydvatoT

10
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OHUM U TeM Xe cnocobom ¢ UCNOMb30BaHUEM OAHMX U TEX XKe ypOBHeﬁ BO36y)KAeHM$|, cnocobos KpenneHua
obpasLa 1 ToYeK KpernneHus.

8.3 NapMoHu4eckoe Bo36yxaeHue

MapmoHuYeckoe BO3GYKaeHUe pekoMeHayeTcs B cny4vasx, koraa Heobxoaumo:

a) HabnwogdaTb Ha ocuunnorpacde BpeMeHHble peanusaumm pasHbiX CUrHanos Ans BbIABNEHUS UX UcKa-
KEHUN;

b) HabniogaThb 3a nosedeHnem obpasua ¢ noMoLbio cTpobockona;

C) NMPOBEPWUTb Hanu4ine HelIMHeNHOCTM OTKIMKa obpasua;

d) 0BHapyXuTb KPUTUYECKUE YacTOThl, CBsI3aHHbIE ¢ apeGesrom B coeanHeHnsx BHyTpu obpasua.

CnegyeT uMmeTb B BWZy, YTO rapMoHudeckoe BO3OyxaeHWe MOXeT Bbli3BaTb HeonpasdaHHO AoNroe
HaXoXOeHune Ha pesoHaHce U, Kak crnedcTBue, YpeaMepHble MexaHU4eckne Harpy>xeHus obpasua.

8.4 CnyuanHoe Bo36yxaeHue

CnyuvaiiHoe B030yxaeHue Bbi3biBaeT addpekT nuHeapusaumm otknuka Ana obpasua ¢ HenMHemnHown
KOHCTpYyKUMeR. MoaToMy ero MOXHO 1CMonbL3oBaTh A1 onpeaeneHus pe3oHaHCHbIX YacToT, koaddunumex-
TOB AemndunpoBaHms, koadduruneHTa nepegaun U nepeaaTouHon dyHKLMKM TONbKO Toraa, koraa npy ypos-
HAX BO3OYXOEeHWs, aHanornyHblX HabnogaeMbiM B YCMOBUSIX 3KCNAyaTauun wusgenusa, oxuaaetca
MIMHENHOCTb OTKIINKA.

Ecnu npegnonaratoT, 4To oTKNWK 06pasua 6yaet HenuHeHbIM, To BO36BYy)xaeHWe B ycnoBusx naboparo-
puUM crnegyeT OCYLLECTBIATb C TEMU XKe YPOBHAMU BUOPpaLmn, 4TO HabnoaanTca B peasibHbIX AUHaMUYECKUX
ycrnoBuax. B atom cnyvae pesynbtatom OydeT Haunydwas (B CMbicie MeToAa HauMeHbLUMX KBagpaToB)
NUHeHan annpoKCUMaLMA YaCTOTHOM XapaKTepUCTUKA NPU 3a4aHHOM YPOBHE BXOAHOr0O BO36YXXaeHMs.

CnyuvaiiHoe B030OyXadeHWe pekoMeHOyeTcsl UCNoMb3oBaTh B TeX Cryvasax, Korga rapmoHuyeckoe BO3-
6yxaeHue BCneaCcTBUE 3aePKKM Ha pe3oHaHCe MOXET NPUBECTU K Ype3MEPHbIM MeXaHUYECKUM HarpyXeHu-
aM obpasua.

Kak npasuno, Bpems Bo30yxaeHus cnydainHoi Bubpaumm ¢ yncnom creneHein cesoboabl ot 120 go 200
(06bI4HO 3TOr0 AOCTATOYHO A5 MOSyYeHNs cnekTpanbHOW MIIOTHOCTU YCKOPEHUS) MeHbLUe, YeM Mpu uccne-
[OBaHWsIX C MPUMEHEHWEM KadyaHUsi YacToTbl rapMoHuYeckoro Bo3GyxaeHusa. Yucno creneHelt ceoboabl
mMeHee 120 gonycTuMo, ecnu onpeaeneHne YacToTHON XxapakTepucTukn obpasua He TpebyeT BLICOKOWA TOu-
HOCTM.

CornacHo M3K 60068-2-64 B0o36yxaeHUe A0MKHO NpeAcTaBnAaTbL coboi UCTUHHO cnyYaiHbIA NpoLecc
C HemnpepbIBHBIM pacnpegeneHnem BeposiTHOCTEN. MHoraa B UENAX COKpalweHUA BPeMeHW WCTbITaHUA
MCNOMNb3YIOT Nepuoanveckme Unn Ksasunepuogudeckue curHansl. Takme CurHasnsl He UMeKT rMaaKoro pac-
npefeneHus B 4acTOTHOW o6nacTu, noaToMy 0coBeHHOCTU KOHCTPYKLUMK 06pasua, NpoaABNsAoLMECS B Y3KNX
Monocax YacToT, MOryT ocTaTbCsl HEOBHapPY>KEHHBIMU.

8.5 BbisiBneHune HeucnpaBHOCTEN

B npouecce nccneaoBaHuini MOryT GbiTh BbISIBNEHBI Takue NPo6neMbl, Kak YpesMepHbIi LWyM unu gpe-
6ear BcrieAcTBre ocnabneHus CoeAMHEHUA UM Pe30HaHCOB YCTPOUCTBa kpenneHusa obpasua. [1ns suisiBne-
HUSI MPUYUHBI TakMX NPobBrem pekoMeHayeTcsl UCMONb30BaTb rapMoHUYeckoe BO3byXaeHWe ¢ KOHTponem
¢hopMbl BpeMeHHOro curHana Bo Bpemst UcnbiTaHuin. OTKNoHeHUs popMbl OT CUHycouaanbHoi YacTo BeisatoT
obycrnoBneHbl ApeGesrom Unmn 3asopamu.

N5 BbIABNEHWs: HeUcnpaBHOCTe UcnblTaTenbHoro o6opyaosaHns (BuBpocTeHaa, yeunuTens) ucnosibs-
3yt0T criydaiiHoe Bo3byxaeHue. MomnyyeHHoe 3HaveHne koadhduumeHTa nepeaaydn cpaBHUBAIOT C TEM, YTO
661110 onpeaeneHo BO BpeMsl NPUEMOYHBIX UCTIbITAHUA 060pyA0BaHUS UMK NOCE ero TeEXHUYECKoro obenyxu-
BaHus.

8.6 Kputepuu npoxoxaeHusa/HenpoxoXaeHUs UCNbITaHUN

N3meHeHne KpUTUYECKUX YacTOoT Mocrie UCTIbITaHUN Ha MeXaHUYEeCKyo CTOMKOCTb MOXEeT BbiTb UCTOSb-
30BaHO KaK O4WUH U3 KpUTepueB.

XapakTep Bo30OyxaeHUs (rapMoHUYecKoe Unn cry4yaiHoe) BbIGUpatoT ¢ y4eTOM TOro, YTo ABa pasHbIX
meToda BO3OYXAeHUs1 MOryT MPUBOAUTL K pasHbiM pesynbTataMm, 0co6eHHO Npu HenMHeHOM nosedeHun
obpasua. B obwem cnyyae pekoMeHayeTCs UCMONb30BaTh clyyaiHoe Bo3byxaeHne, B TO BpeMs Kak rapMo-
HU4eckoe BO3BYxaeHne NPUMeHSsIIOT Toraa, korga Heo6xoanumo ToUHOe U3MepeHue XapakTepucTuk (cM. Tab-
nuuy 2).
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Tabnwuya 2— PekoMmeHdyemble METOAbLI NCCNEAOBaHUS YaCTOTHON XapakTepucTKM

MpeagnoytutTeneHoe Bo3byxaeHue

Llens uccnenosaHusa/onpeaenaemMble XxapakTepucTuki
TouHble uccnenoBaHusa BbicTpble nccnenosaHus
Xapakmepucmuku obpa3sua
MepepgatouHasn dyHKUMS "apmoHuyeckoe CnyuvaviHoe
PesoHaHcHas vacToTa ["apmoHunyeckoe CnyvaviHoe
KoathdmumeHT gemncbumpoBaHus [apmoHuyeckoe Cny4aviHoe

HenvHenHocTb (3a30pbl, ocrnabneHusi, U3MeHeHNs1 XecT-
KOCTU MPYXKWH)

"apmoHuyeckoe (C KoHTponem gopmMbl curHana)

Onpepgenexune hopm BMGpaLmm ¢ NOMOLLBI0 cTpobockona ["apmoHnyeckoe
PelwweHne o npoxoxaeHM/HENPOXOXKAEHUN NCMbITAHWIA CnyuvariHoe
Heucnpasrnocmu ucrisimamernsHoz2o obopydosarus
C ycTaHoBneHHbIM 06pa3uom 1 6e3 Hero ["apmoHunyeckoe CnyvariHoe (cpaBHeHve
(c koHTpOnem copmbl YaCTOTHbIX
curHana) XapakTepuUcTHK)

8.7 CBepeHuna, npuBoAuMbIe B AOKYMEeHTe Ha UCNbITaHUA (TeXHI/I‘-IeCKI/IX yCHOBI/IilX)

Ecnu B TexHudeckne YCNoBWUA BKNKOYEH prrepl/l|7| I'IpOXO)KﬂeHI/Iﬂ/HeI'IpOXO)KJJ,eHI/Iﬂ NCMbITAHWUIA Ha OCHO-
B USMEHEHNA KPUTUHECKNX HYaCTOoT, TO B HUX AOJDKHbI 6bITb npueegeHbl cnegyoune TpeGOBaHI/ISl Kunsmepe-

HUAM:
a) KpenneHwe obpasua;
b) dopma BubpaLmoHHoro Bo3byxaeHus;
C) pacnonoxeHune ToYeK U3MepeHUia;
d) HanpaBneHust Bo3byxaeHus snbpauuu;

e) xapaktep Bo30yxaeHuUs1 (rapMOHNYECKOe UMK criydanHoe);

f) ecTkocTb BO3BYXaeHNs;

g) MaKkCcuManbHO A0ONyCTUMOE U3MEeHEeHne KPUTUYECKOWN YacTOThlI;
h) MaKkCuMalibHO AoNnyCTUMada NnorpeliHoCTb NSMepeHna 4acToThl.

12
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Mpunoxenne A
(cnpaBo4Hoe)

CBefieHUA 0 COOTBETCTBUU CChINTOYHbIX MeXayHapoaHbIX CTaHAapPTOB HaUMOHaNbHbLIM CTaHOapTamMm
Poccuiickon CDe,qepau,vm n AeﬁCTBymmwM B 3TOM Ka4decCTBe MeXrocygapcrtBeHHbIM CTaHOapTam

Ta6nwuua JA.1

O6o3Ha4YeHne CCbINoYHOro CTeneHb 0603HavYeHre U HaMMEeHOBaHWEe COOTBETCTBYIOLLENO HALMOHANBHOIO
MeXAyHapoaHoro ctaHaapTa COOTBETCTBUS cTaHpgapTa
MNCO 2041 IDT FOCT P NCO 2041—2012 «Bubpaums, yaap v KOHTPOIb TEXHW-
YECKOro COCTOSIHUS. TepPMUHbLI M ONpeaeneHns»
MNCO 5348 IDT FOCT NCO 5348-2002 «Bubpauus n ygap. MexaHudeckoe
KpenneHne akcenepoMeTpoB»
M3K 60068-1 — *

MO3K 60068-2-6

MO3K 60068-2-64

MO3K 60068-2-80

M3K 60721-3

M3OK 60721-4

BETCTBUA CTaHOAapPTOB!

* COOTBETCTBYIOLMIN HALMOHANBHBIN CTaHAApPT OTCyTCTBYET. [1o ero yTBepxaeHus pekoMeHayeTCA MCnonb3oBaTh
nepeBo Ha PYCCKUI s13blK JaHHOIO MeXayHapoaHoro ctaHaapTa. MNepeBoa 4aHHOIO MeXAyHapoAHOro cCTaHdapTa Haxo-
autcsa B GegepanbHOM MHDOPMaLWMOHHOM POHAE TEXHUYECKMX PErNaMeHToOB U CTaHAapPTOB.

MpwnMeyaHune— BHacToswel Tabnyie CNonbL30BaHO crieyloliee ycroBHoe 0603HaYeHre CTeneHn CooT-

- IDT — ngeHTnYHbIN CTaHaapT.

13



rocT P M3K 60068-3-8—2015

(1]
(2]
(3]
(4]
(3]
6]
(7]
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Bubnuorpadua

IEC 60721-3-0:1984, Classification of environmental conditions — Part 3-0: Classification of groups of environmental
parameters and their severities — Introduction

DIN 30787-2:1998, Transportation loads; Measurement and analysis of dynamic-mechanical loads — Part 2: Data
acquisition and general requirements for measuring equipment

DIN 30787-3:1998, Transportation loads; Measurement and analysis of dynamic mechanical loads — Part 3: Data
validity check and data editing for evaluation

DIN 30787-4:1999, Transportation loads; Measurement and analysis of dynamic-mechanical loads — Part 4: Data
analysis

DIN 30787-5:1999, Transportation loads; Measurement and analysis of dynamic-mechanical loads — Part 5:
Derivation of test specification

ASTM D4728:1995, ASTM Standard D4728-95: Standard test method for random vibration testing of shipping
containers

IES-RP-DET 012.1, Institute of Environmental Sciences and Technologies, IES Recommended Practice 012.1 —
Handbook for dynamic data acquisition and analysis

Randall, R.B., and Tech, B. Frequency analysis, 3rd Edition, Brunl and Kjxr, September 1979
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YOK 534.1:006.354 OKC 19.040
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KntoueBble crioBa: UCMbITaHWUA Ha BUGpauuMto, MeTodbl UCTIbLITAHWIA, rapMoHUYeckas BUGpaLus, crydaiiHas
BMGpaLns, koMGUHNPOBaHHasA BUGpaLmMs
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