b3 9—2007

MEXXITOCYOAPCTBEHHbIA COBET NO CTAHOAPTU3ALMNU, METPONTOITMA U CEPTU®UKALIUA
(MI'C)

INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)

[OCT
MEXTFOCYOAPCTBEHHBIW 30630.1.9—
CTAHAOAPT 2002

(M3K 60068-2-64:1993)

MeToAabl UCNbITAaHUM HA CTOUMKOCTb K MeXaHU4YeCKUM

BHeLLHUM BO34eUCTBYHOLLUM paKTopamM MaLUUH,
npnoopoB N Apyrux TeXxHN4YeCcKux nsaenumn

UCMNbITAHUA HA BO3OEUCTBUE CINTYYAUHOU

LLMPOKOMNONOCHOU BUBPALIUA

C UCNOJIbSOBAHUEM LUUMDPPOBOU CUCTEMBI
YNPABJIEHUA UCMbITAHUAMMW

IEC 60068-2-64:1993
Environmental testing — Part 2: Tests — Test Fh: Vibration, broad-band

random (digital control) and guidance
(MOD)

U3paHue opuumanbHoe

MockBa
CtangapTuHdpoOpMm
2007



http://geobases.ru/rubric/%D0%B3%D1%80%D1%8D%D1%81/0

OCT 30630.1.9—2002

[lpeancnoBue

Llenin, oCcHOBHbIE NPUHL MBI 1 OCHOBHOW NOPSAAOK NpoBedeHns paboT Mo MeXXrocygapCcTBeHHON cTaHaap-
Tn3auum yctaHosneHbl FOCT 1.0—92 «MexrocyaapctBeHHast cuctemMa ctaHgapTmsaumn. OCHOBHbBIE MOOXe-
HUa» n FOCT 1.2—97 «MexrocygapcTBeHHas cuctema ctangaptusaunn. CtaHaapTbl MeXrocyaapcTBEHHbIE,
npasuna, pekoMmeHgawum no MexrocygapcTBeHHoN cTaHaapTmaunn. Mopaaok paspaboTku, NPUHATUS, OBHOB-
NEeHUA 1 OTMEHBbI»

CBegeHua o ctaHgapre

1 NOAIrOTOBJIEH TexHuyeckum komutetoMm no craHgaptusaumm Poccunackon depepaumm TK 183
«Bubpauna n ygap», OAO «HaydHo-uccnegoBaTenbCKkMA LUEHTP KOHTPONSA WU OAUArHOCTUKUA TEXHUYECKUX

CUCTEMD
2 BHECEH lN'occTtanpapTom Poccun

3 NMPUHAT MexrocygapCcTBeHHBIM COBETOM MO cTaHAapTU3aLUUKU, METROMNOTMU U cepTUdukaln (Npo-
Tokosn Ne 21 o1 30 maga 2002 r.)

3a NPUHATIAE NMPOroJiocoBalii.

KpaTkoe HamMmeHoBaHME CTpPaHbl Koa cTpaHb! CoKpalleHHOE HAMMEHOBAaHNE HaLMOHalNbHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHaapTmusaymm

ApMeHnst AM ApmMrocctaHgapT
benapycho BY [foccTanpapt Pecnybnuku benapychb
KazaxcTtaH KZ [‘occTaHpgapT Pecnybnnkmn KaszaxcraH
Kblprbi3cTaH KG Kblprbi3actaHOapT
MonaoBa MD MonpgoBa-CtaHgapT
Poccunckasa Pegepaumns RU [ 'occTtanpapTt Poccunun

APKUKNCTAaH J TampKnkctangapT
TypKMeHuncTaH M [naBroccnyxba « TypkMmeHcTaHgapTnapbi»
Y3bekucraH Uz YactaHgapT
YKpaunHa UA [f'occTaHaapT YKpauHsbl

4 Hactosilwun ctaHaapT aBNseTca MoanuduLUpoBaHHbIM MO OTHOLLEHUIO K MEXAYHapoAHOMY CTaHaapTy
MOK 60068-2-64:1993 «UcnbiTaHUA Ha Bo3aencTBUe BHeELWMHUX dpakTopoB. HacTe 2. NcnbiTaHua. cnbiTaHue

Fh. LUnpokononocHaa cnydanHada subpauusa (Lndppooe yripasneHue ncneltTaHuamm)» (IEC 60068-2-64:1993
«Environmental testing — Part 2: Test methods — Test Fh: Vibration, broad-band random (digital control) and
guidance»). [pn 3TOM B HEM ONYLLUEH pAa pasaenos 1 npunoxeHun, numerownxes B (M3OK 60068-2-64:1993, a

BMECTO HUX NMPpMBEAERHbl CCbIJIKW Ha COOTBETCTBYHOLLMNE CTaHAaPThbl KOMIJIEKCA.

CTeneHb cooTBETCTBUA — MoandouumposaHHas (MOD).
Hactoawmm ctaHgapTt naeHtudeH [OCT P 51502—99 (MOK 60068-2-64—93)

5 lNpukaszom degepansbHOro areHTCTBa Nno TeXHUYeckomy perynmposaHuto oT 29 nioHsa 2007 1. Ne 164-cT
MexrocygapcteeHHbln ctaHgaptT [OCT 30630.1.9—2002 (MOK 60068-2-64:1993) BBegeH B AeUCTBUE B
KayecTBe HaukhoHansHoro ctaHaapta Poccunckon Peagepanm ¢ 01 anpensa 2008 .

o BBEAEH BINTEPBbIE

VIHgbopmauus o egedeHuUU 8 delicmeaue (npekpalleHuu delucmausl) Hacmosileao cmaHoapma rnyornuKy-
emcs 8 ykazamersne «HauuoHanbHbie cmaHoapmabiy.

VIHgbopmauus 0b UaMeHeHUSIX K HacmosweMy cmaHOapmy nybnukyemecs 8 ykalzamene «HauuoHarnbHbie
cmaHoapmbl», @ mekcm UaMeHeHUU — 8 UHEOPMaUUOHHbLIX YKalzamernsx «HauuoHanbHble cmaHlapmei». B
criydae rnepecmMompa unu ommMmeHbl Hacmosuwjeao cmaHOapma coomeemcemayrowjasa uHgpopmauus byoem

onybnukosaHa 8 UHGhoOpMalUUOHHOM yKa3amerne «HauuoHarbHbie cmaHO0apmabiy

© CrtaHaapTuHdgopm, 2007

B Poccunckon denepaummn HacToAWMM cTaHaapT HE MOXKET OblTb NOHOCTBIO UMM YaCTUYHO BOCMNPOUNS-
BeEH, TUPpaKNPOBaH U pacnpocTpaHeH B KaYyecTBe opuLManbHOro nsgaHus 6es paspelwleHns $egepanbHoro
areHTCcTBa No TEXHUYECKOMY PerynmpoBaHuUio 1 MeTposiorn
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BBenoeHue

Hactoawmmn ctaHgapT yctaHaBnMBaeT MeTod UCMbITaHUA Ha BUOPOMNPOYHOCTL M BUOPOYCTOUNYUBOCTDL
MaLlWH 1 0bopyaoBaHUA BCeEX BUOOB, KOTOPLIE B NpoLecce aKkcnyaTauum MoryT noasepratbCd Bo3AeUCTBUIO
cnydanHon smbpaumn. Metog v npoueaypbl HACTOSALWEro ctaHaapTa OCHOBaHbl HA LMAPOBOM ynpaBlieHAN
cnydanHou smbpaymen.

CneayeTt OTMETUTL, YTO UCNLITAHUA Ha CNyYanHylo BUDOpaLuio NpeactaBnsloT cobon CroXHy obnacTtb
OEeATENBHOCTU, TPebYIOLL YO Kak XopoLlero NoHMMaHUA U3ndeckinx 0CHOB UCMLITAHUIN, TaK U OMNbITa NMPUHATUSA
TEXHUYEeCKUX pelleHun. o cpaBHeHUO ¢ DONBLUMHCTBOM UCMLITAHUN OAPYrMX BUOOB B AaHHOM UCMLITAHUA
MCMONbL3YIOT HEe AeTepMUHUPOBaHHLIE, a cnydauHble npouecchl. [MoaToMy UCNBITAHUA Ha LUMPOKOMNONIOCHYHO
cnydyanHyro Bubpauunio onuckiBaroT B TEPMUHAX TEOPUN BEPOATHOCTU U MaTEMATUYECKON CTATUCTUKN.

B uenax cornacoBaHuUsl HACTOSILWLErro cTaHgapTa ¢ KOMMIIEKCOM MeXrocyaapCTBEHHBIX CTaHAAPTOB
«MeToabl UcNbITaHUA MalUUH, NPUOOPOB U APYIUX TEXHUYECKUX U3AENMUA HA CTOUKOCTb K BHELUHUM
BO3JEUCTBYOLWMM akTtopaMm» B HeM oOnyweH pdag pasgenoB UM NPUNOXKEHUNA, UMEKLWUXCa B
MOK 60068-2-64—93, a BMeCToO HUX NpUBEAEHBbI CChINIKM Ha COOTBETCTBYIOLWME CTaHOAapThbl KOMMNeKca.
KpomMe Toro, UaMeHeHo noctpoeHne ctaHgapTa. B To ke BpeMs B HACTOSALWEM cTaHOapTe coxXpaHeHa BCH
COBOKYMHOCTb TpeboBaHWWA, ycTaHoBNeHHbLIX B MOK 60068-2-64—93.



rOCT 30630.1.9—2002
(MK 60068-2-64:1993)

M E X T OCY O AUPT CT BEMH HH bl H# C T AH O AP T

MeToAabl UCNbITAHUN HA CTOMKOCTb K MéXaHU4YeCKUM BHELUHUM BO34eWUCTBYIOLWMM dpakTopamM MaLLUH,
NPUOOPOB U OAPYrMX TEXHUYECKNX U3aenuin

UCNbITAHUA HA BO3OEUCTBUE CITYYAUHOU LULMPOKOMOJTIOCHOU BUBPALIMA
C UICNOJIb3OBAHMUEM LIM®POBOU CUCTEMbI YINPABIEHUA UCNBITAHUAMIA

Environmental dynamic testing for machines, instruments and other articles.
=Xposure to broad-band random vibration (digital control)

[lata BBeaeHna — 2008—04—01

1 O6nactb NpUMeHeHun

HacTodalwmi ctaHaapT pacrnpocTpaHAeTcs Ha MallHbI, NpUbopkl U gpyrne TEXHUYECKUE U3OENUSA BCEX
BUWAOB (Oanee — obpasubl) U ycTaHaBNMBaeT MeTod UCNbITaHUA ANnga onpegeneHna crnocodbHocTn obpasua
NPOTUBOCTOATL BO3AEUCTBUIO Cy4YaMHOW LUMPOKONONOCHOW BUDpaLnn 3adaHHOW CTENEHU XKECTKOCTI.

Llenbto ucnelTaHM Ha BUOPONPOYHOCTL ABNSIETCS onpeaeneHne cnabbliX MECT MEXaHUYECKON KOHCTPYK-
LW UK yxyalweHua pabodynx XapakTepucTuk obpasua BCcneacTBue KYMYNATUBHBIX 3PP EKTOB M3MEHEHUIA
MeXaHUYeCKNUX HanpsKeHUA B U3gennun, odbycnoBneHHbIX BO3AeNCTBUEM ClydanHoOU BUDBpaLnn, U UCNONb30-
BaH/e NOoNyYeHHbIX pe3ynbTaToB B COOTBETCTBUM C NpaBuiamMun, ycTaHaBnMBaeMbiMU B cTaHAapTax M TEXHU-
YeCKUX YCMOBUAX Ha npoaykuuio Unu Metoaukax ucneltaHun (ganee — HL), ana npuHATUA pelleHna O ero
npuemke. domkeH Ny obpasel B npolecce UcnbiTaHU QPYHKUMOHAPOBATL UNMX OH NoABepraeTcsl BO3AEUCTBUIO
BUOpaunn B HepaboTaloleM COCTOSIHUN, AOIMKHO ObITh onpeaeneHo B cOOTBETCTBYOWEM HL.

HacTodawmim ctaHgapT pacnpocTpaHsaeTca Ha obpaslbl, KOTOPpLIE B NpoLecce akcnnyaTtauum Unn TpaHc-
TOPTUPOBaHUA, HANPUMEP Ha caMoreTax, KoOCMUYECKUX Kopabnax nnn HaseMHOM TpaHCnopTe, MOTYT NoaBep-
"aTbCHA BO3AEUCTBUIO clydanHon Bubpaunn. CtaHaapT pacnpocTtpaHaeTca Ha obpasubl, cBoboaAHLIE OT yna-
KOBKW, 32 UCKITIOYEHUEM CrydaeB, Korga TpaHCnopTHas ynakoBka sIBNSAeTCs cCOCTaBHOW YacTeio obpasua.

CtaHgapT npuMmeHsaoT coBMecTHo ¢ OCT 300630.0.0, B kKOTOpOM yCcTaHOBNEHLI 00LLME TpeboBaHUS K
npoBegeHNo UCNbITAaHNA Ha BO3OeNCTBUE BHELLUHUX paKTOpOB.

PykoBOACTBO MO NPOBEAEHUO UCNBITAHUN NPUBEAEHO B NMPUNOXKEHUN A.

2 HopMaTuBHbIE CCbINKN

B HacToqlleM cTaHOgapTe UCNONb30BaHbI CChINTIKU Ha cneayrowne ctaHaapThl:

[OCT 24346—80 Bubpauunsa. TepMUHbl K onpeaeneHus

[OCT 30630.0.0—99 MeToabl UCNbITAHAA MalUUH, NPUOOPOB U APYrUX TEXHUYECKUX U3OeNUN Ha
CTOUKOCTb K BHELUHUM BO3AeUCTBYIOWMM akTopaM. ObLlme TpeboBaHUA

[OCT 30630.1.1—99 MeToabl UCNLITAHUA Ha CTOMKOCTb K MEXaHUYECKUM BHELLHUM BO3AENCTBYHOLLUM
hakTopam MallnH, NpUMOBOPOB N APYTMX TEXHUYeCKUX usaenuin. OnpegeneHne AMHaAMUYECKUX XapaKTepUCTUK
KOHCTPYKL MW

[OCT 30631—99 Obuwune TpeboBaHUA K MallMHaM, npudbopam U ApyrMM TEXHUYECKUM U3OennUsM B
YacTW CTOUKOCTU K MEXAHUYECKUM BHELLHUAM BO3AEUCTBYIOLLMM pakTopaM npu akecnnyartayuu.

UzpnaHve odbmnumanbHoe
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3 OnpepeneHus

B HacTosileM cTaHgapTe NpUMeHAT TepMUHbl No [OCT 24346.

KpoMme Toro, B HacTosLLieM cTaHAapTe NPUMEHSAIOT crieayolue TepMuHbl 1 onpeaeneHmna’);

3.1 wupuHa nMKa Ha ypoBHe MUHYcC 3 Ab: LUnpunHa nonockl YacToT 0AMHOYHOro pe3oHaHca, onpeae-
nsgemMas Kak paccTodHue mMexay ABYMA ToYKaMi 4YacTOTHOM XapaKTepUCTUKU, KOTopble pacronoXeHbl Ha
ypoBHe 0,707 MakcumManbHOro 3Ha4YeHus1 XxapakTepucTUkKU Ha pes3oHaHce.

3.2 cnekTpanbHasa NNOTHOCTb MOLWHOCTU YCKOopeHUA: [lpegencHoe OTHOLWEHWE cpegHekBaapa-
TUYECKOro 3Ha4YeHUs cUrHana yCcKopeHUda rnocne ero npoxoXXaeHus yepes y3kononocHbIU pUNbLTP K LUMPUHE
nonockl puUnbTpa NPU CTPEMNEHUN LUPUHBI NONOCHI K HYTH, a BpeMeHU ycpeaHeHUss — K OeCKOHEYHOCTN.

3.3 norpelHocTb cMelleHUua: Cucrtematmnyeckasi ollnMdka oLeHKU cnekTpalbHOW NITOTHOCTUA MOLLIHOC-
TWU YCKOPEHUS, CBA3AaHHAaA C KOHEYHbIM pa3pelleHUeM CUrHana rno 4actoTe, KoTopoe Npucylle AaHHOMY MeToay
obpaboTKN.

3.4 npoBepoyYHaa Touka?): Touka Ha KpenexHom npucnocobneHnun, Ha BUGpocTone Unu Ha obpasue,
pacnonoXXeHHasa Kak MOXXHO bnke K OHOW U3 TOYEK KPenmneHUs U )KeCTKO C HEU CBA3aHHas.

[Tpumevanns

1 Ecnn uncno ToYek KpenneHwss paBHO UMM MEHEEe YEeTbIPEX, KaXayl U3 3TUX TOYeK cnegyeTt UCnonb3oBaTh B
Ka4vecTBe NpoBepovHOn. Ecnn uncno Touvek kpenneHust bonee vetbipex, B cooTeeTcTByowem HI gonxkHel bbiTh onpeae-
NeHbl YeTbipe Hanbonee nNpeacTaBUTENbHbIE TOUKN, KOTOPbIE AO0MKHbI ObITb MCMONBb30BaHbI B KAYECTBE NPOBEPOYHbIX.

2 B ocobbix cnyvasax, Hanpumep Ans 60NbLMX UMW CIOXHbIX 00pa3uoB, KOraa NPoBEPOYHbIE TOYKM HE MOIyT
HaxoAuUTbCA BOMM3M TOYEK KPEenneHusl, NoNoXeHne NPOBEPOYHbIX TOYEK AOIMKHO ObiTb onpeaeneHo B COOTBETCTBYIO-

wem HI.

3 [llpu ncnbiTaHmm 6onbOro vYncna obpasuoB HEDONbLUMX Pa3sMepoB, 3akperneHHbIX HA OQHOM KPEeneXxXHoOM Npu-
CnocodbneHnmn, nnu Npu UcrnbiTaHnm obpasua HebONbLLIOro pasmMepa, UMEKLLENO HECKOIBbKO TOYEK KpenneHus, Ans nosny-
YEHUS CUrHana ynpasneHnst MOXeT bbiTb BbibpaHa ofiHa NoBepoYHas (OHa Xe KOHTponbHas, cM. 3.22) Touka. [lpn aTom
cCurHan ynpasnexHust byaetr MMeTb OTHOLWEHNE K KPENEXHOMY MPUCNocobneHnto, a He K ToYkam Kpennenumsi obpasua
(0Opa3uoB). ITO AONYCKAETCHA TOMBbKO B TOM Cly4vae, €Cnuv 4acToTa HU3LWEro pe3oHaHCa HarpyXXeHHOro KpenexHoro
npucnocobneHnss HAaMHOIo BbllLe BEPXHEW rpaHnubl Anana3oHa 4acTtoT UCMbITaHUMN.

3.5 cneKkTpanbHas NNOTHOCTbL MOLWHOCTU YCKOpPEeHUA cUrHana ynpaeneHusa:. CnektpanbHas nioT-
HOCTb MOLLHOCTU YCKOPEHUA CUTHana B KOHTPOMNLHOU TOYKE.

3.6 Uenb CUCTEMbI ynpaBneHUA: ONeKTPOHHbIXA TpaKT, NO3BONAOLWMNA NPOBOAUTEL onepauni:

- OUUOPOBKU CINyYaMHOroc aHaroroBoro cUrHana, CHAToro B KOHTPOJTIbHOW TOYKE;

- BEINMOJTHEHUA HeObXoAUMEIX Npoleayp 0bpaboTKu;

- BOCMNpon3BeaeHns U HeobXoaAUMOWU KOpPEeKLMM aHarnoroBoro curHana, rnoctynarLwero Ha yecunuTens
MOLLHOCTU (cM. A.1).

3.7 nuk-pakTop: OTHOLUEHME NMUKOBOIO 3Ha4YeHNA K cpeaHekBaapaTUu4eCckoMy 3Ha4YeHUIo.

3.8 oTceuka (KnunnupoBaHUe) curHana ynpaesneHusa: OrpaHnyeHe MrHOBEHHOMO 3HAYEHUS CUTHa-
na ynpasreHus.

3.9 adbpeKTUBHbIN AMana3oH YacToT UcnbiTaHUU: [lnanasoH Mexgy AByMSA 4YacToTamu (Bbile f, U
HUXe f,), cocTaBnAaloLlne KOTOPbIX peanbHO NPUCYTCTBYHOT B BO3DYXAEHWUU; 3TU YacToTbl onpeaenatoTca
cnagoM KpUBOW cCrnekTparibHOM MMOTHOCTU MOLWHOCTU YCKOpPEeHUA B 00MacTaAX HU3KUX U BBICOKUMX YacToT
COOTBETCTBEHHO.

3.10 norpewHOCTL BoOcCNpousBeOeHUA cneKTparbHOU NMMNOTHOCTU MOLUHOCTU YCKOpeHUA: Pas-
HOCTb MeXay 3agaHHOW cnekTpanbHOW MNOTHOCTLO MOLHOCTU YCKOPEHUA U CNeKTpanbHOW MNOTHOCTLIO
MOLLIHOCTU YCKOPEHUSA cUrHana ynpaBneHus.

3.11 koppekuyus: lNpouecc npmeegeHUa K MUHUMYMY NOrpPeLIHOCT BOCNpoOM3BedeHNUA CcrekTparbHON
NIOTHOCTA MOLLHOCTU YCKOPEHUS.

3.12 cnapgHa BbICOKUX YacToTax. Y4acTok 3agaHHOU cnekTpanbHOM NIOTHOCTU MOLLHOCTU YCKOpEeHN4
B obnacTtu YacTtoT BbiWwe £, (cM. A.2.4).

3.13 paspeweHue novacrtote:. LLnpuHa nHTepsana npupalleHns YacToThl B CrekKTpanibHOM NOTHOCTU

MOLLUHOCTW YCKOPEHWA.

[TpuMedaHune— 3JT1a BENMUYMHA ABNSETCH 0OpaTHON K ANUHE peann3aunm npouecca, UCnosb3ayemMon B U po-
BOM aHanun3se. Yncno nHTepBarnos rnpupaweHnst CoBnagaeT ¢ YACIOM CNeKTpanbHbIX IMHUA B JaHHOM AMana3oHe 4acToT.

1) Ons ya00CTBa NONb30BAHMSA HACTOSLWMM CTAHAAPTOM NpuBeaeHbl TepMuHbl, onpeaenentslie B [ OCT 30630.0.0.
B aTOoMm crny4ae gaHbl COOTBETCTBYIOLLUUME CHOCKMN.
2) CootsetcrByeT onpegenenunio TOCT 30630.0.0.

2
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3.14 HabnwaaemMasn cneKkTpanbHasa NMOTHOCTbL MOLHOCTU YcKopeHUus: OueHKa UCTUHHOIO 3Ha4yeHus
cnekTpanbHOW NNOTHOCTU YCKOPEHUA, CHUTEIBAEMAS] C YCTPOUCTBA OTODPpaXKeHUs1 aHanu3aTopa, Kotopasi BKIoYaeT
B ceb4 NorpellHoCTb U3MePUTESNTbHON CUCTEMBI, CITydanHY0 NOrpeLUHOCTE U NOrPeLlHOCTL CMEeLLEHUA.

3.15 cnag Ha HU3KKUX YacToTax. Y4YacToK 3agaHHOW cnekTpanbHOWU MITOTHOCTU MOLWWHOCTU YCKOPEHUSA
B obnactu YactoT Huxke £, (cM. A.2.4).

3.16 norpewHoOCTb UIMepUTeNbHOU CUCTeMbI: [1orpelllHOCTU, BHOCUMbIE KaXkadbIM OITOKOM aHanoro-
BOW 0OpaboOTKM CUrHana BXOQHOW YacTU CUCTEMBbI YNpaBNeHUsl U KaxKObiM aHaroroBblM OJTIOKOM BHYTPU
CUCTEMBI ynpaBneHus (cMm. A.2.3.2).

3.17 ynpaBneHue no cpegHeMy 3Ha4eHUIKO CUTHaANOB B HECKONbKUX TouKax: CnekTpanbHaga nnoT-
HOCTb MOLLHOCTU YCKOPEHUs1 cuUrHana ynpasrieHud, nonydyaemasi BblMUCNEHNEM cpegHeapUdPMeTUYEeCcKoro
3Ha4YeHUsA cnekTpanbHbIX NIOTHOCTEN MOLLHOCTU YCKOPEHUA CUMHArnoB, CHATBIX B HECKONBLKUX NPOBEPOYHbIX
TouKkax (cm. A.2.1.2).

3.18 ynpaBneHue Nno MakCUMMaribHOMY 3Ha4YeHUIO CUTHANoOB B HECKOJNbKUX ToYKax: CnekTpanbHad
MNIOTHOCTbL MOLLUHOCTU YCKOPEHUA cUrHana ynpasneHus, onpeaendemMasa Kak COBOKYMHOCTb MaKCUMarbHbIX
3HaAYEeHUN ONSA KaXXaon crnekTpanlbHOU NMUHUKU B cnekTparbHbIX NMAOTHOCTAX MOLLHOCTU YCKOPEHUA CUTHANOB,
CHATBLIX B HECKOJTbKMX NPOBEPOYHBLIX ToYkax (cM. A.2.1.2).

3.19 npeanouTUTenbHble HanpaBneHUA Bo3aencTBUA BUMbpauun'): Tpu B3aMHO opTOoroHasnbHbIX
HanpaBNeHUdA, BbIODUpaeMbliX, HACKONLKO 3TO BO3MOXHO, TakMM 0bpasoMm, 4YToObl BEPOATHOCTL MOSABNEHUS
noBpeXxaeHnn obpasua Bo BpeMs UCMbITAHUA Oblla MakCcUMabHOW.

3.20 cny4vyanvHas norpelwHocTb: [lorpelllHOCTh OLEHKM cnekTpanbHOW NNOTHOCTU MOLLHOCTU YCKOpe-
HUAA, NBMeHSIIoLLAasAca OT 0QHOro U3MepeHUa K Apyromy, kotopasli obycrosrieHa KOHeYHBIM BpeMeHeM ycpea-
HEHUA CUrHaNna U KOHEYHOUW LUMPUHOM NONOCkl UCNoNnb3yeMoro punetpa (em. A.2.3.3).

3.21 peanuszauusa npouecca. COBOKYNMHOCTbL OTCYETOB NpoLecca, caenaHHbIX Yepes3 paBHbIe MPpo-
MEXYTKN BPEMEHMU, KOTOPbIE UCMONL3YIOT NMPK BEINCITHEHUM NpoLleaypbl OLICTPOro npecbpasoBaHnda Pypoe.

3.22 KoHTponbHaa Toukal): OgHa 13 NpoBepOYHbIX TOYEK, CUrHAaMN C KOTOPOW UCMOSb3YIOT 4NN yrpas-
NEeHNs1 PEXXMMOM UCTBITAHUA TakUM 0bpa3oM, YTODLI YOOBNETBOPUTL TPebOBaHUAM HACTOALLEro ctaHgapTa.

MpuMedaHue— YnpaBneHne MOXeT OCYLLECTBIATHCH U MO CUTHANy B BOOBPaXXaeMon KOHTPONBHON To4Ke?2).

3.23 BOCNpPON3IBOAMMOCTD. bnnskoe cooTBeTCTBUE MEXY pe3ylibTaTaMi I/13MepeHI/IIZ OHOWN N TOW
e BEeNUYUHbI, UMetoLel 0aHO U TO Xe 3Ha4YeHue, KOTOPbLIE NPOBOOATCH.

- Pa3HBIMIA METOOAaMW,

- C NCNOJ1b30BaHNEM Pa3HbIX CPEACTB,

- Pa3HbIMIA NCCTIeAoBaTEelIAMN,

- B PaA3HbIX UCTbITaTEJIbHbIX J'IEIGOpElTOpI/IFIX;

- B pas3jitdiHble MOMEHTbl BPpeMEHWU, NHTepBallbl MexXay KOTOpbIMWA 3HAYATEJIBHO bonbLie BPpEMEHN,
HeobxoaMOoro Ans npoBeaeHnd egMHNHYHOIO M3MEPEHINA,

- Pa3/IMHHBIMIA crnocobamu NMPUMEHEHNA MMEKLLINXCA CPedcCTB.

[TpnmeyaHune— TepMnH «BOCNPON3BOANMOCTbY MPUMEHSIIOT TAKKE B Cry4asix, Korga npUHMMatoT BO BHUMAaHNE
TOMNMbKO O4HO U3 BbllLENepPeynNCNeEHHbIX YCNOBUMN.

3.24 TOYKM N3MepeHUs OoTKNUKa: To4ku Ha obpasLe, B KOTOPbIX MPOBOAAT cOOp AaHHbIX AN Ucche-
10BaHUA YaCTOTHOWN XapaKkTepuUcTUKM obpasua. 3T TOYKM He coBnagatoT C NMPoBEePOYHbIMUA U KOHTPOJIBHOM
TOYKaMMU.

3.25 cTaTucrtuveckas TovyHocTb: OTHOLUEHUE UCTUHHOW CNeKTpanbHOWU NMMIOTHOCTU MOLLHOCTU K Ha-
orogaemMon.

3.26 UCTMHHAaA cneKTpanbHasi NNIOTHOCTb MOLWHOCTU YCcKOopeHus: CnekTpanbHasi NNIOTHOCTb MOLLL -
HOCTU BUOPOYCKOPEHUS, BO3AENCTBYOLLIEro Ha obpaseLll.

3.27 OKOHHad (pyHKUUA: PUHUTHaA BecoBad PYHKLUUA, UCMONb3yeMas aANd YMeHbLUeHNUA NorpeLllHoc-
Ten Npn obpadboTke AaHHLIX.

4 KpenneHune obpa3sua

Obpasel, gomKeH ObITb 3akpenneH Ha BubpocTtorne B cooTBeTcTBUU ¢ TpeboaHuammu FOCT 30630.0.0,
a NopsigoK ero yctaHoBKU A0MmKeH BbITh ykaszaH B cooTBeTcTBytowleM HI. OTcTynneHne ot 3T1oro nopsigka
aonyckaeTcs TONMbKO B 0OOCHOBAHHbLIX CllyvasiX, Koraa yCTaHOBMEHO, YTO STU OTCTYN/IEHUA HE NMOBUSIIOT Ha
pes3ynbTaTt UCMbITaHUN.

1) CooTBeTctBYET Onpeaenenuio TOCT 30630.0.0.

2) Cnepyet obpaTntb 0coboe BHUMAaHWE Ha TO, YTO B HACTOALLEM CTaHAAPTE MO CUTHANOM YrNpPaBrieHns MOHNMAIOT
CUrHan B KOHTPONbHOW TOYKe (pearbHOW NN BOODpaXXaeMon), YTO MOXET pacxoauTbCsl C TEPMUHOMOTMEN, NPUHATON B
OTEYECTBEHHOW MPaKTUKe NpOBeaEeHNA NCNbITAHUN.
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5 OnpeaeneHve YaCcTOTHOW XapaKTepUCTUKN oOpa3ua

NccneaoBaHWe 4YacTOTHOWM XapakTepUCTUKK obpasla B 3aAaHHOM AManasoHe 4YacToT NpoBOOAAT AN
onpeagenieHNa ero KpUTUYeCcKMx 4actoT B TOM clydae, eclim 3TU 4YacToThl He yKasaHbl B COOTBETCTBYIO-
wem HII.

NamepeHne YacTOTHOW XapaKTepUCTUKN obpasLia NpoBOAAT BO BCEM AMana3oHe YacToT UCMbITaHWUA Mo
[[OCT 30630.1.1.

6 HavanbHble namepeHus

B cootBeTcTBUM ¢ [OCT 30630.0.0 nepen Hayanom ncnelTaHUM Ha BUOPONPOYHOCTE U BUOPOYCTOUYN-
BOCTb 0bpa3sel, A0JPKEH ObITb NOABEPIrHYT BU3YarilbHOMY OCMOTPY, KOHTPOIIHO pa3sMepoB U NPOoBeEpPKe JKCMya-
TaLUWMOHHbBIX CBOUCTB B COOTBETCTBUM C TpeboBaHUAMU cooTBeTCcTBYoWero HL.

Kpome TOro, nepen nposedeHUEM UCMbITAaHUM Ha BUOPOMNPOYHOCTL M BUDPOYCTOMUMBOCTL C 3adaHHbIM
VYPOBHEM BO30YXAEHUA MOXKET NoTpeboBaTbCs NpeaBapuTensHoe Bo3dyKaeHue obpasua cnydanmHon subpaymen
c bonee HA3KM YPOBHEM ANA NpeaBapUTensLHOro aHanunsaa u kKoppekuun curHana. Heobxoaumo, 4tobbl Ha AaHHOM
aTane ypoBeHb CrekTpanbHOW NNOTHOCTU MOLLHOCTM YCKopeHUs1 OblT MAHUMAaTBHBIM.

OnnTenbHOCTL NpeaBapUTENbHOro BO30YXaeHUs (B 3aBUCUMOCTU OT OTHOLLEHUA YPOBHSA OaHHOIo BO3-
Oy>KOEHUS K YPOBHIO BO3OYXOEHUA, yCTAHOBMEHHOMO ANs UCMNBITAHUA Ha BO34ENCTBUE ClydanHOU BUDpaunen)
MOXET ObITb CleayroLen:

- YypOoBeHb MeHee MUHYC 12 ab oT yCcTaHOBNEHHOIo — HeorpaHMyeHHas AN IMTENbHOCTD;

- ypoBeHb OoT MUHYC 12 b oo MuHyc 6 gb oT ycTaHoBneHHoOro — He bonee 4yem B 1,5 pasa donblle
YCTAHOBIIEHHOIO BPEMEHU BbIOEPXKKU;

- ypoBeHb oT MuHyc 6 gb ao 0 ab ot yctaHoBneHHoro — He bonee 10 % ycTaHOBNEHHONO BPEeMeHU
BblOEPXKKMA.

[1pn onpegeneHU BpeMeHU BblAEPXKKU (CM. 7.8.5) ANUTENbHOCTL NpeaBapuTenbHOro Bo30YXAeHUS He
cregyeT BbldUTaTb U3 YCTAaHOBIIEHHOM ANMUTENTbHOCTU UCMNbITAaHUA Ha BUOPONPOYHOCTD.

/ BblaepXka

7.1 Oowue nonoxeHusn

Obpasel, AomKeH ObITb NOABEPrHYT BO3AENCTBUIO BUDBpaLUM NOoOYEpPeaHO B KaXKAOM U3 TpeEX B3aUMHO
lepneHauKynspHbIX HanpaBneHUn B NobOOU nocrneaoBaTeribHOCTU, ecn MHoe He ycTaHoBneHo B HI Ha
KOHKPEeTHbIEe BUAbI U3OEMUIA.

CnekTpanbHyo NMOTHOCTE MOLLHOCTU cUrHana ynpaslieHUs onpeaendaoT No CUrHany B KOHTPOMbHOW
TOUKE, €CNN UCMONb3YIOT yNpaBneHne no o4HOU TOYKE, U NO cUrHarnam B HECKOINbKUX MPOBEPOYHBLIX TOYKaX,
eCI1 UCNONb3YIOT yNpaBieHne No HECKONLKUM TodkaMm. B nocneaHem cnydae B cooTBeTcTBYOWEM HI AomMKHO
ObITb ONpegeneHo, No KAaKOMy cUrHany oCcyLEecTBAT ynpaBleHne — no curHany, nolyd4eHHoOMY yepeaHeEHN-
eM MO HECKOMbLKUAM MPOBEPOYHBIM TOYKaM, UMK NO CUrHaNy B Kakon-NMbo BeIOpaHHOW TOYKe, HANpUMepP B TONU,
rge 3HadeHue BUbpauum mMakcuumansHoe. [lpyu ynpaBneHUM No HECKONBbKAM ToYKaM KOHTpObHad ToudKa
CTaHOBUTCHA BOODpaXkaeMoMN.

Ecnun obpasel, npeaHasHayvYeHHbIM AN4 3KenfyaTtaunum ¢ BUbpounsonaropamu, 4omkeH ObiTb UCNbITaH 0e3
HUX, cnegyeT NPUHATL cneunanbHble Mepbl (CM. A.4).

AvnanasoH YacToT (0T f, A0 f,), B KOTOPOM onpegeneHa cnekrparnbHaa NfIoTHOCTb MOLHOCTU YCKOPEHUA,
dhopma ee KpUBOU N BpeM4A BblAEPKKA OOMKHbI ObIThb YKadaHbl B cooTBeTCcTBYOWEM HI. Ecnn 3To ykasaHo B
cooTBeTcTBYOWEM HO, To 4epe3 onpegerneHHble UHTepBanbl BPeMeHU criegyeT NPoBOAUTbL U3MeEpPEeHUd
cneKkTpanbHOW NITOTHOCTU MOLLIHOCTU YCKOPEHUS U cpedHero KkagpaTtudeckoro aHa4yeHus YCKopeHUa B NpoBe-
POYHbIX TOYKaxX A9 KOHTPOMSA CTalUoHapHOCTU peXxiMa Bo3dbykaeHUd. PeaynbTaTthl UBMepeHU A0HKHbI ObITh
OTpaXXeHbl B MPOTOKOS1E UCMbITAHUMN.

7.2 BocnpousBoaumMoe gBuxeHue

Bubpauyus, Bo3dbyxgaemaga B ToYKax KpenneHua obpasiua, koTopble A0MKHBI ObITh YKaszaHbl B COOTBET-
cTeyrowlem HL, npeacraBnaetr cobon MOAEHTUYHBIE MNOCTynaTesibHble KonebaHUs cnydyanHoro Xxapakrepa.
MrHoBeHHOE ycKkopeHUe konedbaHun goimkHo ObITh pacnpegeneHo No HopManbHOMY (rayCCOBCKOMY) 3aKOHY.
Ecnun goctmkeHne UOAEHTUYHOCTU OBWXKEHUA B PasNUYHLIX TOYKax 3aTpyaHUTENBHO C NpakTUYeCKoU TOYKK
3peHus, cnegyeT UCnonbL3oBaTh yrpaBleHue Nno CUrHanam B HECKOMbKUX TOYKax.

A
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7.3 OrpaHu4YeHUA Ha nonepeyvyHoe OBMKEHUe

CnekTpaneHaga nAoTHOCTb MOLLHOCTU YCKOPEHUA B NPOBEPOYHLIX ToUkax B JIIOOOM M3 HanpaBneHUn,
nepneHanKynspHbIX HanpasneHUo OCHOBHOIoC ABMXKEHUS, He A0KHA NpeBbllaTh YCTAHOBMEHHOIo 3Ha4YeHUS
Ona ABMXKeHUA B OCHOBHOM HanpasrieHUM bornee 4eM Ha 5 %, a COOTBETCTBYOLEe cpedHeKkBaapaTuieckoe
3Ha4dyeHue yckopeHnda — bonee 4yem Ha 50 %. B ocobbix cnydasx, Hanpumep anga obpasuoB HebOoNbLIUX
paamepoB, B H MoxeT ObITb ykaszaHo npegenbHoe OoNyCTUMOE OTHOLUEeHUWE chnekTpanlbHOW MIOTHOCTU
MOLLIHOCTU YyCKOPEHUA B nornepeyHomMm HanpaBNeHUN K 3TON Xe XapakTepUcTUKe B HanpaB1IeHUM OCHOBHOMO
OBWXKeHnA, paBHoe 3 Ab.

B HekoTopbIX cnydaax, HanpumMmep Anga obpasuos 60NbLUMX pa3sMepoB UMK ¢ OOMBLLICA Maccou U Ha
HEKOTOPLIX YAacToTax BO30OYyXOAeHUd, MOXET oKasaTbCs 3aTpyaHUTeNbHBIM obecnevyeHne BhINOSTHEHUA BhiLLE-
YKasaHHbIX TpeboBaHUA. B 3ToM cnydae B cooTBeTcTBYOWEM H A0MKHO ObITh OroBopeHo ogHoO U3 crieayio-
LLINX YCITOBUIA:

a) nobdboe npeBbilleHUe BhllleyKa3aHHbIX 3Ha4YeHUN OOIMKHO ObITh 3adoUKCUPOBAHO U YKa3aHOo B NPOTO-
Kore UcnblTaHWU;

0) nonepedHoe ABWXKeHUE (€CnU U3BECTHO, YTO OHO He MNpeacTaBNAeT onacHocTU Ans obpasua) He
KOHTPOMUPYIOT.

7.4 PacnpegeneHue cnyvYyaMmHou BMbpauun

MrHoBeHHOE 3Ha4vyeHUe YCKOPEHUA B KOHTPONBLHOW TOYKe OOIMKHO UMEeTb HOopMalnbHOE (rayCCOBCKOE)
pacnpegerneHue c npegenamm gonycka, ykasaHHbIMU Ha pucyHke 1 (cMm. A.2.2).

BeinonHeHWe gaHHoro TpeboBaHMs HeoOXoAUMO NPOBEPATL Ha 3Tane HadallbHbIX U3MepeHUn (pas-
aen o).
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PUCYHOK 1 — ['pannubl gonycka gnsa oyHKUuKM pacrnpegeneHus
BEPOATHOCTEN MIHOBEHHbIX 3HAYEHNN YCKOPEHUS
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Ecnn ana ynpasneHUa WUCMONb3YT CUrHam B BOODpaXkaeMOW KOHTPOJNIbHOWU TouKke, TpeboBaHUA K
pacnpedeneHuo pacnpocTpaHsalTCs Ha CUTHaNblI BO BCEX MPOBEPOYHBIX TOYKaX, KOToOPbIE POPMUPYIOT CUTHAT
ynpaBneHusl.

3HadyeHUe nNuKk-pakTopa AOMKHO ObITb yKasaHo B cooTBeTcTByoWeM HI n He AomkHO ObITh
MeHee 2,5. EMy OOMKeH COOTBETCTBOBATL YPOBEHL OTCEYKU CUrHaNa BOo3byKaeHUda. CnegyeTt KOHTPOMNU-
poBaTb POpMYy CUrHana yCKoOpeHUs B NPOBEPOYHBIX ToYKax, YTobbl yOeaAUTbCd, YTO B CUrHaNe NpUcyTCT-
BYIOT MUKW, NpeBLillaloLlnMe yCTaHOBNEHHOE cpeaHekBagpaTuiyeckoe saHauyeHe He MeHee 4eM B 2,5 paasa.

7.5 Honyck Ha cneKTpanbHYK NMOTHOCTL MOLLHOCTU

OTKNoHeHMe HabngaemMon cnekTpanibHOU NMIOTHOCTU MOLWHOCTU YCKOPEHUA B KaXkaoW NMPpOBEPOYHOW
N KOHTPOSIbHOW TOYKe B AnanasoHe 4vacTtoT oT f, Ao f, (CM. pUCYHOK 2) OT 3agaHHOW, obycnosneHHoe

NOorpeLllHOCTLIO CpeACTB U3MEPEHUIN, HE OOJTK-
& HO BbIXOAUTL 3a npedensl +3 ab (cM. A.2.3.3).

+3 @Oé ITOT AONYCK HE YYUTBIBAET ClydanHyo NorpelLl-

0 ¥ HOCTb (CM. A.2.3.3) 1 NOrpeLllHOCTbL CMELLEHUS.

MakcumanbHas gonyctumasl  NorpeliHocTb

CMeLLeHNS O0MmKHa BbITh onpeaeneHa B COOT-
BeTcTBYOWEeM HL (cm. A.2.3.4).

OTKNOHeHUe  cpegHekBagpaTUYECKoro
3Ha4YeHUa yCcKopeHua B AnanasoHe 4acToT OT 1,
Ao f, (BblMUCNEHHOE NN U3MepPEeHHOoe) OT 3Ha-
YeHUS 3TOWN XapaKTepUCTUKKN, pacCHYUTaHHOro

\ ON9 3aJaHHOW cneKkTpanbHOW NMoTHOCTU MOLLL-
0,5f; f. f, 2Ff HOCTU YCKOPEHUsl, He [JOJPKHO TMpeBbillaTh
YacrtoTa, M4 +20 %1). YkasaHHoe TpeboBaHWe AOIKHO Bbl-

NOJIHATBCA OANA YIpaBJ1IEHUA KaK Mo OQHOWN, TakK

7
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CnekrpaneHas nnoTHOCTb
MOLLHOCTWN YCKOPEHWS

PucyHok 2 — [ paHnubl gonycka gnsi crnekrpanbHOW
MNMOTHOCTU MOLHOCTU YCKOPEHUS N MO HECKOJIBKUM TOHKaM.
Ecnun gaHHoe TpeboBaHne HeE MOXET ObITh

BbINOMHEHO (HanpuMep Angd obpasuos 60NbLUNX pa3MepoB Ui 60NbLLLOKU MacCco UMM Ha HEKOTOPLIX YacToTax
BO30OY)XOeHnda), B cooTBeTCcTBYOWEM HI AomkHO BbITh ykaszaHo bonbllee 3Ha4YeHne gornycka.

Cnag KpuBOW cnekTpanbHOM NMOTHOCTUA MOLWHOCTM YCKOpeHMAa ¢ 0bnacT HU3KUX U BLICOKUX YacToT
OormkeH bblTb HE MeHee ntoc 6 Ab/okTaBa 1 He bonee MUHYC 24 ab/okTaBa cooTBETCTBEHHO (CM. A.2.4).

7.6 CTtaTuctuyeckas TOMHOCTDb

CTaTUCTUYECKYIO TOYHOCTL ONpedensoT Yepesa YUCIO CTaTUCTUYECKUX cTeneHen ceoboabl N, KoTopoe
paccyUThIBaOT Mo gpopmyne

N,=2B.T,, (1)

rae B, — paspelueHue no vyactorte, [ L;
I, — a3 PeKTnBHOE BpeMs ycpeaHeHus, C.

3Ha4yeHue N, He gonxkHo bbiTb MeHee 120 (cm. A.2).

7.7 Pa3pelleHue no 4yacrtoTe

PaspelleHne no YyactoTe, Heobxognumoe Ans 1oro, YTodbl MUHUMU3NPOBATL Pa3HOCTL MeXxXay UCTUHHOW
M HabnogaemMon cnekTpanbHOU NMNOTHOCTLHO MOLLHOCTU YCKOPEHUA, 3aBUCUT OT TOro, NPoBOAWUNOCHL A
npeaBapuUTenbHOe onpeaeneHne YacToTHOW XapakTepUcTUKM obpasua B COOTBETCTBUM C pa3aesiomMm 5.

Ecnn Takoe onpeaeneHne He NPOBOAUNMOCH, TO MakCUMallbHOE 3Ha4YeHUe paspelleHnsl No 4yacToTe
crnegyet onpeaenats no Tabnuue 1.

[1py NnpeaBapuTenbHOM onpeaeneHn YacTOTHOU XapakTepUCTUKM paspeLleHne no YactoTte B, AOIMKHO
ObITb onpeaenieHo No pe3oHaHcy ¢ caMOW Y3KOW LWMPUHOW NUKa Ha ypoBHe MUHYC 3 Ab B, Pa3pelueHne no
YyactoTe B_ nony4vatoT no dopmyne

B.=aB, (2)

rae a Bcerga MeHblle eauHALLBL.
KoahpuuneHT a onpeaenatoT no Tabnuue 2 B 3aBUCUMOCTU OT NOrpeLlHOCTU cMelleHns E, (cMm. A.2.3.4).

1) B M3K 60068-2—64 yctaHoBneHo orpaHnyenne 10 %.
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Tabnunua 1— Pa3speweHne no 4yactorte Tabnunua 2— KoadbhdnumeHT a u NorpeliHoCTb CMeLLLEHNS
B repuax 4719 OKHa NPAMOYIONbHON OOPMb
[lorpewHoCcTs cmelweHna E,., ab KoahdnumeHT a
HuanasoH YacTot BepxHee OONYyCTUMOE P - b P
MCTbITaHN 3HaYeHMe pa3speLle- +3 0,87
HAA NO YaCToTE
f f, +2 0,75
1 100 0,5 +1 0,56
5 500 2,5
= +
20 2000 10 £0,5 0,40
50 5000 25 [TpumevaHne — [na gpyrmx BUAOB OKOHHOU (PYHKUMW
kKoadhbdnumeHt a cnepgyer pasgenntbe Ha KoagouumeHT W,
3HAYEHNA KOTOPOro npmeeaeHsl B Tabnuue A.3 (cm. A.2.3.4).

7.8 CTeneHb XXeCTKOCTU YCNOBUU UCTILITAHUI

7.8.1 Obwume nonoxeHuUn

CTeneHb XeCTKOCTU YCIOBUX UCNBITAHUA onpeaendeTcda codeTaHUeM criedyowmx napamMmeTpoB:

- AMana3oH 4YacToT UCMbITAHUA;

- 3HAa4YeHUa cnekTpanbHOW NMOTHOCTU MOLLHOCTU YCKOPEHUS;

- OPMbI KPUBOU cneKTpanbHOW MIOTHOCTA MOLLHOCTU YCKOPEHUS;

- ANUTENBHOCTL BO3AEUCTBUA BUOpaL MM (TONBKO ANA UCTBITAHUN Ha BUOPOMNPOYHOCTL).

3Ha4YeHUa yKkasaHHbIX NapaMeTpoB OOJTKHBI ObITh onpegeneHbl B cooTBeTCcTBYOWMX HI:

a) BblOOPOM U3 3Ha4YeHUK, npmBeaeHHbIX B 7.8.2 — 7.8.5 (cMm. TOCT 30631) nnn

0) ncxoasa U3 N3BECTHLIX YCNOBUKM aKcnnyaTauum obpasya, ecrnim OHU gatkoT CyLLeCTBEHHO UHbIE 3HaYEeHUS
napameTpoB, UK Mo APYrMM U3BECTHBLIM UCTOYHUKAM.

7.8.2 [Inana3oH 4acToT UCMbITaHUU Tabnuuya 3 — [dManasoH 4acToT UCMbITAHUA
[paHunubl AnanasoHa 4acToT BblOUpalOT U3 3HaYeHUN, B repuax
npuBeAeHHbIX B Tabnuue 3.
YacToThbl f; U £, N UX CBA3b CO CNEKTPasibHOU NJTOTHOCTbIO £ P
MOLLIHOCTU YCKOPEHUSA yKasaHbl Ha PUCYHKe 2. 1 100
7.8.3 CnekTpanbHasa NNMOTHOCTb MOLLHOCTU YCKOpe- 5 500
HUA 20 2000
3Ha4eHue crnekTpasbHOW NNOTHOCTU MOLLHOCTU YCKOpe- 50 5000

HUA (yposeHb O Ab Ha pucyHke 2) B AnanasoHe mexay f, U
f,(M/c?)?/Ty BbIGupatoT 13 psiga: 0,05; 0,1; 0,5; 1,0; 5,0; 10,0; 50,0; 100,0.

[Tpwn medaHwune — Ecnu ykasaHHblie 3Ha4YEHWA BbIpaXaloTcd B eQnHULax yCKOpeHUs cBOHBOAHOIo nageHvia g, To
ONA uenen HacTosawero ctaHgapra gocTatouyHO UCnonb3oBaTtb okpyrneHve g, = 10 M/C2.

7.8.4 ®opmMa KpUBOU cneKTpanbHOU NMOTHOCTU MOLLHOCTU YCKOpPEHUSA
[na HacToswWwero ncnelTaHna popma KpUBOW cnekTpanbHOW NNOTHOCTU MOLLHOCTU YCKOPEHUS onpeae-

NeHa B BUAE y4dacTKa C MIIoCKoU BeplUMHOM (CM. pUcyHOK 2). [onyckaeTcsa MHaa dopma KpUBOW, Korga
3Ha4yeHue cnekTpanbHOWU MIOTHOCTU MOLLHOCTU YCKOPEHUS U3MeHAeTCA C U3MeHeHUMEM 4YacToTbl. B 3ToM
cnydae popmMa KpUBOW AOIMKHA ObITh YKasaHa B cooTBeTcTBYoWeM H. Ecnn gnana3oH 4acTtoT UCNbITaHUSA
pasdbnT Ha NoaananasoHbl, B KaXKAOM M3 KOTOPLIX CNeKTparbHY NMOTHOCTL MOLLHOCTM YCKOPEHUA 3a4aloT B
BMOE NOCTOSAHHOINo 3Ha4YeHUs, rpaHnubl NogananasoHoB U 3HAYEHUA cneKkTpanbHOW NIOTHOCTU MOLLHOCTU
crnegyet, no BO3IMOXHOCTU, BbIOUpaTh U3 3Ha4YeHU, npmBedeHHbIX B 7.8.2 1 7.8.3. B cooTBeTCcTBYIOWEM HI]
OOJDKHO ObITh TakkKe ykasaHo, KakMm obpasoM coegUHeHbl YYacTKU NOCTOSIHHOIO 3HaYeHUA CrnekTparbHOW
NIOTHOCTU B pa3HbIX NogananasoHax.

7.8.5 OnutenbHOCTb BO34eWUCTBUS BUOpaLuu (BpeMsl BblAepXXKu)
OnuTenbHOCTb BO3AENCTBUA BUOpaLMK B KaXkAoOM HarnpasieHUun Ans UCNbITaHUA Ha BUGPONPOYHOCTL B

MUHYTax BblIOMpatoT U3 cneayrollero psiga (Aonyctumas I'IOFpELIJHOCTI::_I_ g %): 1; 3; 10; 30; 100; 300.

8 BoccTaHoBRneHue

Ecnn ykasaHo B cooTBeTcTBYOWEeN HL, nepen npoBeaeHUEM 3aKNHOYUTENBHBLIX M3MEPEHUN NPOBOOAT
a1an socctaHoBneHna no FOCT 30630.0.0.
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9 3aknouuTenbHble N3MepeHUs

Obpasel, 4oMKeH ObITb NOABEPTHYT BU3YalNbHOMY OCMOTPY, KOHTPOJIHO pasMepoB U NPOBEPKe 3KCNNya-
TaLMOHHbIX CBOUCTB B COOTBETCTBUK C TpeboBaHUAMU cooTBeTCTBYOWeroc HA.
B Tom ke HL aomkHbl ObITh NpeayCcMOTPEHLI KPUTEPUU NPUEMKU MU OTOPaKoBKX cbpasLa.

10 CBegeHus, npuBoaAnMbIe B cooTBeTCcTBYOWEeM HI

Ecnu cooTBeTCcTBYHOWMM H ycTaHOBNEH AaHHLIM MeTod UCMbITaHUU, B HEM AOJTDKHBLI ObITb NpUBEAEHDI,
npn HeobXoaMMOCTU, cnegyrolne gaHHBIE:!

- TpeboBaHUA K NepBoHa4YanbLHOMY onpeaeneHnio YacToTHOM XapaKTepPUCTUKM (eCcnn Takoe onpeaene-
HUAE NPOBOAAT) U TUM NPUMEHAEMOro Bo3byXaeHUa — cUHycongansHoe Unu cnyyYyamHoe;

- TpeboBaHUA K onpeaeneHno YacTOTHOW XapakTepUCTUKU B KOHLE cepuin UCMBITAHUN;

- TOUKK KpenneHnal;

- nonepeYyHoe ABMKEHNE;

- MNK-baKTop UM YPOBEHb OTCeYkn curHanal);

- OOMNYCK Ha cUrHan;

- OONYCTUMYIO NOrpeLlHOCTL CMeLLeHNs (ecnia NpeaBapuUTenbLHOe onpegeneHne YacToOTHOM XapaKkTepuc-
TUKU He nposoadaT)?;

- KpenneHue;

- Ananas3oH YyacTtoT:

- YPOBEHb CcneKTpanbHON NIIOTHOCTU MOLLIHOCTU yckopeHua');

- (hopMYy KPUBOW CreKTpanbHOM NIIOTHOCTU MOLLHOCTU yckopeHua');

- NPOAOIPKUTENBHOCTL UCMBITAHUI (ANA UCMbITAHWUIA Ha BUGponpoYHOCTL):

- YCIOBUA NpeaBapUTeribHON BblAEPKKN;

- YCIOBUA HaYvalbHbIX U3MEPEHUN;

- cnocod ynpasneHna No HECKONTBKUM TOYKaM;

- HanpaBneHna U NopsiacK Bo30OyaeHUa BubpaLni;

- TOYKU U3MepPEHNA OTKIMKA Npu onpegeneHn YacTOTHOW XapaKTepPUCTUKA (€Cnv NPOBOOAT);

- cNocodb namepeHus cnekTpansHOU NIOTHOCTU MOLLHOCTU YCKOPEHUS Mo HECKONBbKUM TOYKaM;

- YCIOBUA NPOMEXYTOUYHbIX U3MEPEHUN;

- YCIOBUSA BOCCTAHOBIIEHUS;

- YCIOBUSA 3aKIMHOUYUTENbHBIX UBMEPEHUI U KPUTEPUX NPUEMKU UK oTBpakoBku obpasua’).

1) NanHble, ykasoiBaemble B HI B 06a3aTensHOM nopsiake.
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[MTpunoxeHne A
(pekomeHagyemoe)

PyKOBO,D,CTBO no npoeegeHno UCNbITaHUA

A.1 BBeneHne

[ocTmkeHne BOCMPoOn3BOAMMOCTM B NpoLecce UCMbITAHUW JAaHHOIo TUNa SABNSAETCH CNOXHOU 3agadven. CTtaTucTu-
Yyeckas npupoaa Criy4anHoro curHarna, CrnoXXHas YacToTHas XxapakrepucTuka odpasua, norpeLlHoCTH, CBA3aHHbIE € NpoLe-
aypamm aHanwmsa, — BCe 3TO HE NO3BONSAET C ONpeaeneHHOCTbO CKasaTtb, COrmacylTcs nu Habngaemass 1 UICTUHHAS
CneKkTpanbHbIe NNMOTHOCTU MOLWHOCTU YCKOPEHUS B PaMKaX YyCTAaHOBNEHHbIX A40MNYyCKOB. [1pon3BecTn HEODX0aUMbIE OLEHKN
B Mpouecce camoro UCnbiTaHUs HEBO3MOXHO. [locne ero 3aBepLlueHns HeobXoaMmMo OCYLLECTBUTb CNOXHbIE, TPebyrowme
bonbLWNX BPEMEHHbIX 3aTpaT Npoueaypbl aHanmsa.

MOXHO OXXnaartb, YTO OCHOBHbLIE paboune xapakTepuUCTUKM pasnuyHbiX UM POBLIX CUCTEM yrpaBleHnst BUbpaLunoH-
HbIMW UCMBITAHUSAMWN DyayT CXOXKN MexXay cobon. MIcnonb3ysi BO3MOXHbIE 3HAYEHUS STUX XaPaKTEPUCTUK, MOXHO NPOBECTH
npeaBapuTENbHYIO OLEHKY NOrPeLHOCTU, CBA3AaHHON C Pa3nUymneM Mexay UCTUMHHOW KM HabniaaemMon cnekTpanbHbIMU
NIOTHOCTSAMW MOLLHOCTU YCKOPEeHUA. [aHHble XapakTEPUCTUKK SABMSAKOTCH B3aUMMOCBA3AHHBIMKM MU MOIYT ObiTb BbIOpaHbI
Takum 06pasom, YToObI NONYy4YUTL ONTUMAIbHOE COOTBETCTBME MEXAY 3TUMU ABYMSA PYHKUNSAMU CNEKTPANbHOW NNOTHOCTMN.

Koppekuna 3agaHHOW CrekTparnbHOW MIOTHOCTU MOLWHOCTU YCKOPEHWA, OCYLLECTBMsSEeMass NOCpeacTBOM LENU
ynpaBreHus, TPebyeT HEeCKOSNbKMX WaroB urepaumn. AdnuTenbHOCTb KaXO0ro wara utepauum 3aBUCUT OT HECKONbKUX
dakTopoB, TaKMX Kak BbibpaHHas KOHUrypaumsa BblMUCIIMTENBHLIX CPeAcTB, 0bwas nepeagatovHas PyHKUNUSA CUCTEMBI,
dopma 3agaHHOWN CreKkTparibHOW MMIOTHOCTU MOLWHOCTU YCKOPEHUS, anroputM yrpaeneHuss n napameTpbl UCNbITAHUN,
KOTOpbIE MOryT BbITh BbIOpaHbl 40 HA4Yana nx NpoBeaeHusl. TakmmMmu napameTpammn SABMATCHA. MakCUManbHOE 3HaYeHue
4acTOThbl aHanu3a, paspeLlueHne rno 4YacToTe U ypoBeHb OTCEYKN CurHana.

ANropuTMm ynpasneHust Crny4anHon snbpaunen OCHOBaH Ha KOMMPOMUCCE MEXAY TOYHOCTBIO YrPaBNeHUS U BpeME-
HEM yrpaBneHus (3agepXXK1 CUrHana B LLenu ynpasrneHunst), KOTopoe, B HACTHOCTU, 3aBUCUT OT ANUTENBbHOCTU peanu3auum.
Bbicokas TOYHOCTb yNpaBreHnst 4OCTUraeTCsl TONMbKO NPU UCMONb30BaHUKN BOMNbLLIOIO YNCNa AaHHbIX, YTO, B CBOIO OYepenb,
YBENMYMBAET BPEMS 3a4EPXKKU Lenu v, cnegoBaTenbHO, 3aMeanser peakuuio Ha npoucxogsawme naMmeHeHns popmbl
CNeKTpanbHOW NMOTHOCTU MOLWHOCTU YCKOPeHUs1. bonbLioe BnusiHne Ha BpeMS 3a4EPXKKM Lenu 1 Ha olMBKKN ynpaBneHns
OKa3blBaEeT TAKkKe 3HAYEHME TakKOW XapakTEePUCTUKU, KaK paspelwleHne no vacrtote. Kak npasuno, bonee y3kasi nonoca
paspeweHns obecneumBaeT BOMbLYIO TOYHOCTb KOHTPOA U MEHBLLUYIO NOIPELWHOCTb CMELLEHUS, HO YBENUYMNBAET BPEMS
YNPaBleHns U, KPOME TOro, MOXET MPUBECTU K NOBbIWEHUIO CryqanHon norpewHoctn (cm. A.2.3.3). na Toro 4tobbl
MUHUMU3NPOBATL PA3HOCTb MEXAY NCTUHHON U HADMIO4aeMON CNEKTPAanbHON NMOTHOCTBIO MOLWHOCTU yCKOpeHust obpasua,
HeoObXxoaMmMo noaodpaTb ONTUMAarbHbIE 3HAYEHUS BblLLEYKA3aHHbIX NapamMeTpOB.

MccneaoBaHmnsa HaCTOTHOM XapakTEPUCTUKM 0bpa3sua no3BonsitoT NMONy4YnuTb BAXHYIO MHPOPMALNIO O B3AaUMOOEWNCT-

BUM BUOpocTeHaa n obpasua. Hanpumep, ¢ NOMOLWbLIO TAKUX UCCNEAOBAHMW MOXHO BbISIBUTb YPE3MEPHOE yCuUIeHue
BUOpauun 3a cYeT yCTPOUCTB KpenneHms odbpasua wnm COoBnageHune pPe3OHAHCHbIX 4YacToT obpa3sua n yCTPpOUCTB €ro
Kpennenms. IT0 AaeT BO3MOXHOCTb Bbibopa Hambonee noaxoasilero yCcTpoMCTBaA KPENNEHUS U Taknx napameTposB
NCIMbITAHUW, KOTOPbIE Hanny4dwmnm obpasom obecnevaTt BOCNPOU3IBOANMOCTb UCTIbITAHWUS.
CCINY nccnegoBaHne YacToOTHOW XapakTepPUCTUKU NPOBEAEHO HE BbINOo, a UCNONb3yEMOE YNCNO CNEKTParbHbIX IMHUNA
Marno, TO NPV HU3KOW 4acToTe pe3oHaHca U Manom 3HavYeHun KosdduumeHTa aeMmnpupoBaHna MOXET ObiTb MONyYeHa
O4YeHb BonbLas NorpewHocTb cmelenmns. 13 tabnuubl A.1 BUAHO, 4TO Npu koadhdpuuneHTe gemndnpoBaHnst B UCNbITye-
Mom obpasue 0,1 n yactoTe pesoHaHca, nexawen Hmxke 3 % f, (cm. Tabnnuy 3), norpewHoCcTb cMmeweHna byget 3 b v
bonee. B T1akux cny4vasix B cootBetcTBytowem HI gomkeH 6biTb npeaycmoTpeH nnbo bornee WuMpoKMU OOMyCK Ha
NOrpeLWHOCTb UCNbITaHUN, NMMOO NPOBEAEHNE UCCTIEA0BAHUN YACTOTHOW XapaKTEPUCTUKU AN YMEHbLLIEHWUS MOIMPELLHOCTH
CMELLEHNSA U NOBbLILEHUSA BOCMPON3IBOANMOCTN UCMNbITaHUA. OQHAKO A0 TOro, Kak uccnegoBaHne 4YactoTHOU XapaKTepuc-
TUKN MPOBEAEHO, MpeackasaTb 3HAYeHus1 koahduumeHta aemMndPupoBaHUA M 4acTOT pe3oHaHca ObiBaeT AOBOJIbHO
cnoxHo. [MoaTomy npeackasartb, YTO MeTod 6e3 nccnegoBaHust YaCTOTHOW XapakTEPUCTUKU AacT yaoBMNETBOPUTENbHbIE
pe3ynbTaTbl, MOXHO TONbKO AN 00Pa3UOB OYEHb MANEHBbKUX Pa3MEPOB C BbICOKOWN CTEMEHBIO XXECTKOCTN.

Tadbnuya A.1— OrpaHnyeHns 4actoTbl HWXKHErro pe3oHaHca Npv 3a4aHHOW MOrpeLlHOCTU CMELLLEHUS
(200 NUHWMK B CNEKTPE YCKOPEHUS )

3Ha4YeHNe pPe3oHaHCHOW YaCTOThl (B NPOLISHTaX OT 1)

KoachduumeHT aemMndmpoBaHus ONA NorpeLuHocTen cMmeleHns, Ab

3 6
0,005 62 51
0,01 35 29
0,05 7 6
0,1 3 2,9
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A.2 TpeboBaHMA K NpoBeOeHUNIO UCTbITAHUA

A.21 YnpaBneHus no CUrHany B 0gHOU U B HECKONMbKUX TOYKaX

CobnogeHne TpedboBaHUM K UCMbITAHUIO NPOBEPSIIOT MO XapaKTepUCTUKE CnekTpanbHOW MNOTHOCTU MOLLHOCTW
YCKOPEHUA, KOTOPYIO BbIYUCIAIOT ANA CIyHauHOro CUrHana, CHUMaemMoro B KOHTPOJIBHON TOYKE.

[1ns 06pa3yoB BbICOKOW XXECTKOCTU U ManbiX pa3MepoB, Hanpumep Ans HEKOTOPbIX U3AENTNA ANMEKTPOHHOW TEXHUKMN,
OOCTATOYHO TONBbKO OHOW MPOBEPOYHON TOYKU, KOTOPAS CTAHOBUTCH TaKXKe TOYKOW KOHTPOIS.

[ns 06pa3uoB CNOXHOW KOHCTPYKUUKN UK BONbLUMX pasMmepoB, HAaNnpumep anst 06opyaoBaHus € LUMPOKO PasHECEH-
HbIMWU TOYKAMWU KPENIEHUS, B KAYECTBE KOHTPONIBHOW TOYKM MCNONb3YIOT NMbO O4HY M3 MNMPOBEPOYHBLIX TOYEK, NMbBO
BOODpaKaemMyto KOHTPONbHYIO TOUKY. B crnyyae BoobpaxxaeMon KOHTPONBbHOW TOYKW CNEKTPAarbHYIO MMOTHOCTb MOLWHOCTH
YCKOPEHUA BbIMUCIIAIOT HA OCHOBE CIy4YanHbIX CUIHANMOB, CHUMAEMbIX B MPOBEPOUYHbIX ToYkax. [na obpa3yoB CNOXHOW
KOHCTPYKUMK N DONbLUMX pa3MepoB PEKOMEHAYETCH NCMNONb30BAaTb YNPAaBIieHNE Mo CUrHany B BOObpakaemMon KOHTPOI1b-
HOW ToYKe (cMm. 3.4).

A.2.1.1 YnpaBneHue rno curHany B O4HOU TOYKe

M3amepennsa npoBoasaAT B OAHOW KOHTPONBbHOW TOYKE, MOCE Yero CPpaBHMBAIOT HADNIOAAEMYIO U 330aHHYIO CMEKT-
panbHbIE MMOTHOCTU MOLHOCTU YCKOPEHUA.

A.2.1.2 YnpaBneHue rno curHany B HECKONbKUX TOYKaX
CCINY NPeayCMOTPEHO yrnpaBreHne No cUurHany B HECKONbKMX TOYKaX (M1 Takasi Heob6XoaAMMOCTb BbISIBIIEHA B XOAE
NCCneaoBaHnn), BCTAET BOMPOC BbIDOpA cTpaTernm yrnpasneHus.

A.2.1.2.1 YnpaeneHuwe no cpegHemMy 3HAYEHUIO

[Tpn BbIOOPE AaHHOW CTpaTernMm CrnekTpanbHyo NMOTHOCTE MOLLHOCTY YCKOPEHUS BbIYUCISIOT HA OCHOBE U3MEPEHUN
curHana B KaXgow NpoBEPOYHON TOYKE. YNpaBleHNe OCYLWECTBNAIOT MO XapakTEPUCTUKE, ABNAOLWENCA CpegHuM apudo-
METUYECKMUM CNEKTPAarbHbIX NMOTHOCTEUN MOLHOCTU YCKOPEHUSA MO BCEM MNPOBEPOYHBIM TOYKAM.

BbluMCNEeHHYIO XapakTepucTuKy CPaBHUBAIOT C 3a4aHHOWN CMeKTparibHOW NIMTOTHOCTBIO YCKOPEHUA.

A.2.1.2.2 YnpasneHue no makCcmumarnbHOMY 3HAYEHUIO

[Tpn BbIOOPE AaHHOW CTPATENMU CrEKTParbHYO MNOTHOCTb MOLWHOCTU YCKOPEHUS BbIMUCTIAIIOT HA OCHOBE MaKCUMarib-
HbIX 3HAYEHUN KaXXO0WN CNEKTPAarbHOW NIMHUN B CMIEKTPAarbHbIX MMOTHOCTAX MOLWHOCTN YCKOPEHUSA, NU3MEPEHHbIX OJ151 KaXXKA0U
NPOBEPOYHOUN TOUKMN.

B pesynbTare nony4aroT XapakTeEPUCTUKY CNEeKTParibHOW MIOTHOCTU MOLWHOCTW YCKOPEHUs, NMpeacTaBnsAoWwyo
cobon ormbarowyto crnekTpanbHbIX NMOTHOCTEN MOLWHOCTU YCKOPEHUS B KAXXQ0W NPOBEPOYHON TOYKE MPU UX HANMOXEHUN
APYI Ha gpyra.

A.2.2 PacnpepeneHne

A.2.2.1 PacnpegeneHne MrHOBEHHOIO 3HA4YEHUS

PacnpegeneHne MrHOBEHHOIO 3HAYEHUA CUrHana Bo3byXaeHus, LCNoNb3yemMoro B npoLuecce UCNbITaHUs, JOTKHO
ObITb HOPMAanbHBLIM UMW FAYCCOBCKUM U onpeaensieTcs no popmyne

| ]2
: X
_ — O A
p(x) = e-12\9) , (A.1)
G \N2~%
rae p(x) — NNOTHOCTb BEPOATHOCTU pacrnpeneneHus;
0 — CcpeaHekBagpaTuyecKoe 3HaveHue curHana Bo3byxgeHus (Mnu ctTaHgapTHOE OTKITOHEHUE);
X — MrHOBEHHOE 3Ha4YeHve curHana Bo3byKaeHws.

[TpegnonaratoTt, YTO CpeaHee No BPEMEHN 3HAYEHWE curHana Bo3byXaeHnst paBHO HyIIO.
PyHKUMA HOpMaABbHOW MNOTHOCTU pacnpeaeneHns BEPOATHOCTEN NoKa3aHa Ha pucyHke A.1.

[TpumeyaHwne— HopmanbHOE nnn rayc-
COBCKOE npubnwmxeHwe — 310 wumgeanusaumsl; Ha
NpakTuke obblYHO He BCTpeYaeTcsl CUrHan ¢ UCTUHHO
HOpManbHbIM pacnpegenexHnem. [ns 6onbLMHCTBA
CUIrHaANoOB XapakTepeH KOHEYHbIM AuanasoH 3Hadve-
HUW, B TO BPEMS KaK A5l YNCTO rayCCOBCKOro pacnpe-
aerneHnsa oH BeckoHeYeH.

[TpnumnHammn, No KOTOpbIM BbIBUPAKOT MMEHHO
rayCCoOBCKOE pacnpegeneHue, siBAsIlOTCA Crneayto-
LN e:

- JaHHbIN 3aKOH pacnpeaeneHust XopoLo n3y-
yeH. OH yaobeH ansi NOCTPOEHUs CTaTUCTUHYECKUX
MOJenen v No3BonsieT NEerko HaxoauTb Tpebyemble
CTaTUCTUYECKNE XapaKTEePUCTUKN;

BeposTHOCTb p(X)

3G 26 ¢ 0 16 206 3G - B COOTBETCTBUU C LLEHTPAIIbHOW NpeaenbHON
MrHOBEHHOE 3HauUeHue X TEOPEMON CyMMA NEPEMEHHbIX, pacnpeaeneHHbIX No

NPOU3BOSIbHOMY 3aKOHY, CTPEMUTCS K HOPMAarnbHOMY

PucyHok A.1 — ["ayccoBckas NIOTHOCTL pacnpeneneHns pacrnpeaeneHnio, eCnmn YNCcno CrnaraemMmblixX 4OCTaTOM-
BEPOATHOCTEN HO BeNnuko. B cBolo ouepeas, npouecc dunbTpaummn

10
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CUIHaNoOB 3KBMBANEHTEH NPoLeccy CYMMMPOBaHUA 60MbLLOro Ymncrna HabnogeHun, YTo NpuBOANT K TOMY, YTO pacnpeae-
NTEHNE BbIXOAHOIO CUrHana CTaHOBUTCS OBNMU3KUM K HOPMalibHOMY;
- Moboe NuHenHoe nNpeobpasoBaHMe HOPMarnbHO pacnpeaeneHHoro curHana gaeT curHann, Takke pacnpegeneHHbIn

No HOPMalibHOMY 3aKOHY,
- NMPaKTHNKa MSMEpEHHﬁ cnyqaﬁHoﬁ BH6paLI,MVI B PA3JINHHbIX YCITOBUAX NPUMEHEHUA MNOKA3bIBAET, HTO, KaK MNMpPaBuiio,

pacnpeaeneHne HabnogaembiX JaHHbIX MOXET ObITb 4OCTATOYHO XOPOLLO annpoKCMMUPOBAHO HOPMAanbHbBIM pacnpeae-

JIeHNEeM.

A.2.2.2 Tlnk-chakTop
MrHOBEHHbIE 3HAYEHNS LUMPOKOMOMNOCHOIO CNy4yanHoro npouecca orpaHn4YeHbl 3Ha4eHNEM NUK-hakTopa nnm ypoB-

HEM OTCEYKN (CM. PUCYHOK A.2).

[TMKkOBOE 3Ha4YeHue

C.K.3.

l HLM (T (il
T

YckopeHune

Bpems

PucyHok A.2 — OTceuka (orpaHn4eHmne) curHana

3HauvYeHne NUK-hakrTopa, yaoeneTeopsolee TpeboBaHNAM HACTOSAWErNO cTaHgapTa, A4OMKHO ObITb HE MeHee 2,5
(cm. 7.4). lna BENW4YMHLI, pacnpegeneHHon No HOPManbHOMY 3aKOHY, 3HA4YeHue MNMUK-hakTopa 2,5 o3HavaeT, 4To

npubnnantTensHo 99 % Bcero curHana Bo3byxageHna dyaeT cOOTBETCTBOBATL ANANA30HY YCUITUTENS MOLWHOCTW.
OpagHako, ecnu B cooTBeTcTBYIOWeM H yctaHoBNEHO, 4TO B 0BNACTN HU3KKX YacToT, CKaxem, Hmxe 20 ['u, 3HaveHune

beHI{LI,VIH CI’IEI{TpaﬂbHOﬁ MNIOTHOCTU MOLWHOCTU YCKOPEHWNA AOJIXKHO ObITh Bbille, COOTBETCTBYHLWLNE INMKOBbIE 3HAYEHUA
nepemMeleHnd MOryT npeBblllaTb BOSMOXHOCTH BHGDEHHOHHOF'I VCTaHOBKMN. ITO MOXET I’IOTpEGOBaTb VYMEHbLLUEHWNA 3HAYe-

HUS NUK-hakTopa A0 YPOBHS, 0becnevmnBalroLWero yaoBNeTBOPUTENbHbIE MMKOBbIE 3HAYEHUS MEPEMELLLEHUS.
—cnn chopma crnekTpanbHOW NMOTHOCTU MOLLHOCTU YCKOPEHUST TaKOBA, YTO SHEPIvsl CUrHana cocpeaoToveHa, no

DonbLIEN YACTU, B HU3KOYACTOTHOM 0BNacTun, TO NPU 3HA4YEHUN NUK-PakTopa HE MeHee 2,5 3TO MOXET NPUBECTU K TOMY,
YTO NNOTHOCTL PYHKUMK pacnpeaeneHnsa Bo3byxaeHusa dyaeT oTnnyaTbesl 0T HOPMarbHOW. B NNOTHOCTU BEPOSATHOCTU
pacnpegeneHns MoryT NosBUTBCA ABa NUKa, aHanorn4yHbole TEM, YTO MMEKT MECTO ANA CUHycOoMaarbHOro curHana

(CM. pncyHoK A.3).
Takaa xapakTepucTuka, Kak NUK-pakTop, paccMmaTtpmBaeTcsl TOMbKO B OTHOLWEHUW BbIXOAHOIO YNPabBfsALWEro

curHana ynhpoBON CUCTEMBI YNPaBeHUs UCMbITAHUSAAMU, TaK KakK pasfMYHble HEMMHENHOCTU, CBS3AaHHbIE C YCUITNTENEM
MOLLIHOCTK, BUDBpOBO3OyaAuTENEM, YCTPOMUCTBOM KPEenneHms n camum obpasuom, MOryT NMOBMUSITB HA CTaATUCTUYECKUE
XapakTePUCTUKN BUDpaumMn B NPOBEPOYHbIX TOKaX. |akue HEeNUHEeMHOCTWU, OAEeUCTBYIOWME B LUMPOKOW MOMOCe 4acToT,
HaxoasaTcs 0ObIYHO 3a NpegenamMmu JeNCTBUSI CUCTEMBbI YIIPAaBIEHWS.

11
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BeposaTHOCTb p(x)

MrHoeeHHOE 3Ha4YeHue x

PUcyHOK A.3 — HerayccoBckast NnoTHOCTb BEPOATHOCTU pacrnpenerneHus

A.2.3 Oonyckn

A.2.3.1 Hdonyck Ha Bubpaunto

Korga yctaHoOBNEHbl rpaHuLbl 3HAYEHUW CreKTpanbHOW MNMIOTHOCTU MOWHOCTU YCKOPEHUA B KOHTPOIIbHOU TOMKE,
criegyeT paccmMmaTpuBaTbh BCE UCTOYHMKU NOrPELHOCTEN, KOTOPLIE NPU CYMMUPOBaHUM Jal0T O4HY OO Y0 NOrpeLlHOCTD.
Onsa toro 4ytobbl BbIBpaTe NapamMmeTpbl ynpaeneHnst CTaTUCTUHECKOW MOrpelHoCTbo, HEODX0AMMO 3HaTh Chnegyloume
COCTaBNsALWME NOrPELLHOCTH:

- MOrPELLHOCTb N3MEPUTENBHON CUCTEMBI (CM. A.2.3.2);

- CIyYaunHyo NorpewHocTb (cMm. A.2.3.3);

- MOrPELHOCTb cMmeLenus (cm. A.2.3.4).

Heobxognmo onpegenntb, KAKOW BKNag B OOLLYIO MOTPELLHOCTb AOJTKHA BHOCUTB KaXaas U3 yKasaHHbIX NorpeLHocC-

A.2.3.2 [lorpewHOCTb U3MEPUTENBHON CUCTEMBI

[lorpellHOCTb U3MEPUTENBHON CUCTEMbI COCTOUT U3 MNOINPELLHOCTEN, BHOCUMbIX 3NeMEHTaMN N3MEPUTETNBHOU LLENMWN,
KOTOpasi BKMo4vaeT B cebsl aaTymk BUbpauun, coeanHUTENbHbIN Kabernb, YyCUnuTernb, OUNbTP HMXKHMUX HYACTOT U aHANoro-
unhposon npeobpasoBatenb. [JaHHyO NOrPEWHOCTb CNneayeT BblYeCTb U3 00WMX 3HAYEHUW JOMYCKa, YCTAHOBITEHHOIO
0519 4AHHOIO UCTbITAHUAL.

A.2.3.3 Cny4anHasi NnorpeLwHoCTb

[Tpy aHanu3e cny4vanHou norpeLwHoOCcTn Heobxognmo ocoboe BHMMaHWe 0bpaTtuTb Ha NOrPELHOCTU, CBA3AHHbIE C
KOHEYHOCTbIO 3PPEKTUBHOIO BPEMEHU ycpeaHeHusa T . o

CpegHun KBagpaT OTKNOHEHUSI CNEKTpanbHOW NIOTHOCTU MowHOCTN G( f) OoT ee oueHkn G( f) onpegensaoT no

dopmyrne B B B
E{[G(f)— G(f)?} =Var[G(f)]+ b [G(F)], (A.2)
roe E{} — 0b603HavYeHne cpeaHero 3Ha4veHns;

Var[G( )] — cnyvyanHas cocTaBnswowasn cpeagHero Keagparta OTKITOHEHUS;

b2[G( f )] — cMeleHne OUEHKN CPeaHero KBaapara OTKIOHEHUS.
Cry4YanHyo COCTaBMAOLWYIO MOrPELLHOCTU ONpeaenstoT no dpopmyne

— - G 2( f)
Var[G( f)] BT (A.3)
a HOPMUPOBAHHYIO CINyYanHy COCTaBIAIOWYI0 CpeaHero KBagpara OTKIIOHEHUSA — o hopmyrne
F2-_] (A4)

- BT,

[Tpn oueHKke cnekTpanbHOW MNOTHOCTU MOLWHOCTU YCKOPEHUS MeToaoM BbicTporo npeobpasoBaHunsa Gypee (bI1P),
NpUMeHsIloWMMCH B BONbLWMHCTBE UMMPOBLIX CUCTEM YMPAaBNEHUS, Ka)gash CnekTpanbHas COCTaBnswowas (NMHUSA B

cnekTpe) 6yaeT uMeTb BblGopoUHOe y2-pacnpeaenerve. CnyyanHyto cocTaBnsaowyo E_ gaHHON oLeHKM onpeaensioT no
dopmyne

(1 \1./2
E.=|—= , (A.5)
n

7

rge N — YNCro 3Ha4YeHUN, NCNOIb3yEeMbIX NPY yCpeaHEeHUW, AnsA BblOOPKM U3 curHana annuTenbHOCTLIO T .
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Takum obpasom, 3agaB E,, MOXHO YCTAHOBUTH COOTHOLLEHUE MEXAY YNCINOM CTaTUCTUYECKUX CTEMNEHen cBoboab!
N, napameTpamu aHanmsa

N,=2n=2B.T.. (A.6)
d e’a

B cnydae npyMmMeHeHust 3KCMOHEeHUMarnbHOro ycpeagHeHusl, KOTopoe MCNOMb3YIOT, €CNU YMCNoO UTEPaAUMN OYEHDb
Benuko, popmyna ana N, 0yaeTt umeTts BUa

N, = 2(2p—1), (A.7)

rge p — koaddbdununeHT, 0dbpaTtHO NPONOPLMOHANbHLIA BKaAy NOCNeAHEro crnaraemMoro B OUEHKY CpegHero 3Ha4eHust npw
9KCMNOHEHUMAaNbHOM yCpeaHEHUMN.

Ecrnn npu oueHke cnekTpanbHOW MMNOTHOCTU MOLWHOCTW YCKOPEHUA Ha KaXxgom wware utepaumm aononHUTENbHO
NPOBOAAT N NMUHENHLIX yecpeaHenHnn, dopmyna (A.7) npnobpeTtaeT BUA

N, =2n(2p—1). (A.8)

B tabnnue A.2 n Ha pucyHke A4 yKasaHa OUEHKA TOYHOCTU BOCMNPOU3BEAEHUA CNEKTPAIIbHOW MNOTHOCTU MOLLHOCTW
YCKOPEHUS B 3aBUCMMOCTM OT YMcna cTeneHen csoboabl AN pasnnyHbiX 3HAYEHUN JOBEPUTENBHON BEPOATHOCTM.

Tabnunua A.2 — 3aBUCMMOCTb TOHHOCTU BOCMNPOU3BEAEHUSA CMEKTPANBbHON NITOTHOCTU MOLHOCTU YCKOPEHUS
OT Yncna creneHen ceoboabl AN pas3nuUYHbIX 3HAYEHNW 4OBEPUTENBHOW BEPOATHOCTU

[ paHULIA OOBEPUTENBHOIC NMHTEpBana
YUncno 0
- HoBeputenbHas BepPOATHOCTL, %
csoboabl Ny 50 90 95 99
nb % nb % nb % nb Y%
30 —0,64 86 —1,64 68 —1,95 64 —2,53 56
0,86 122 2,10 162 2 527 179 3,38 217
62 —0,47 90 —1,18 76 —1,40 (2 —1,83 66
0,59 115 1,40 138 1,63 146 2,23 167
100 —0,38 91 —0,95 80 —1,12 77 —1,46 71
0,45 111 1,08 128 1 29 135 1,771 148
120 —0,35 02 —0,87 82 —'I .03 79 —1,35 73
0,41 109 0,98 125 1,17 131 1,56 143
254 —0,25 04 —0,61 87 —0,72 85 —0,95 80
0,27 106 0,66 116 0,79 120 1,04 127
b %
)
I I N S R
4— 250
floBeputenbHasa BepoATHOCTL 99 %
3— 200
95 %
- . -~-—_ ____-!
@ 150 5 — -
S 1 0% \I-E- §I -.
T — o0 % — *h‘%
|
| e
g 00-  |—50%|——t—et D e S————
S -q!gg———===
@ o - ]
g | Lo | _;-—:_—==_—_-
o | FE = 11—
ke I I O 1 6 O R
-3 50
-4 ) I-II..l
30 40 b0 60 70 80 80100 120 200 300 400 500

YKucno cTaTUcTUYECKUX cTeneHen ceoboabl

PucyHok A.4 — [loBepuTenbHbIe MHTEPBAalbl OLUEHKN CNEKTpanbHON NIOTHOCTU MOLLHOCTU YCKOPEHNA ANS
PA3NNYHbIX 3HAYEHNN OOBEPUTENBHON BEPOATHOCTU B 3aBUCUMOCTU OT YMCNa CTAaTUCTUMECKUX CTENEeHen cBoboabl
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A.2.3.4 TlorpelwlHOCTb CMeELWEHUS
OT 3Ha4veHus paspelleHnss No Yactote B, 3aBUCUT HE TONbKO Cny4YanHas NnorpeLwwHoCcTb, HO TaKKe N NOrpeLHoCTb

CMELLEHUS.
Paspewenne no vactote B, a cnegoBaTernbHO, U MOIPEWHOCTL CMELWeHna E, HenocpeacTBeHHO 3aBUCAT OT
ocobeHHocTen cnocoba obpaboTkm gaHHbIX.
B nepsomM npubnumxeHnn HOPMMPOBAHHYIO NOMPELLIHOCTb CMELLEHUSI MOXHO onpeaennTb nNo hopmyne

_B§ G"(f) (A.9)
24 "G (f)

Ep

rae G”( f) — BTOpas Npon3BoaHas CrnekTpanbHOW NIOTHOCTU MOLWHOCTU NO 4YacToTe.
N3 dhopmynbl (A.9) cnepyer, 4To

( 59\2 (A.10)

1 rw,

12| B
.

rage r— QYyHKUMA OTHOLWEHUS PEe30HAHCHOW Macchl 0bpa3ua K ocTaBLlUenNcs Yactn obuwen noaBmKXHOW Macchbl, CODCTBEH-
HOW 4YacTOTbl U AOBPOTHOCTN PE3OHAHCHOW CUCTEMBbI;
W — KOpPEKTUPOBOYHbLIN MHOXUTENBL OKOHHOWN DYHKLMW, 3HAYEHWE KOTOPOro 3aBUCUT OT BbIDOpAa CUCTEMbBI YNPaBIIEHUS
NCIbITAHUSIMMN.
B Hanbonbluen cTeneHn BNUSIET HA BENMUYMHY paspeLlleHnst no YactoTe Bolbop hopmMbl OKOHHON OYHKLWN.
B npouecce pacyeTta cnekrtpanbHOW MNOTHOCTU MOLWHOCTU YCKOPEHUSA yCpeaHeHWe curHana npoBogsT nocre T1oro,
KaK aHHblE BbIDOPKN BbINN YMHOXEHbI HA BECOBYIO OKOHHYIO (PYHKUUIO. DTO N onpeaensieT 3aBUCUMOCTb paspeLlleHnst no
4yacToTe OT BUAa OKHA.
B tabrmue A.3 npuBeAeHO 3HAYEHWE KOPPEKTUPOBOYHOIO MHOXUTENA W AnA HEeKOTOpPbIX TUMUYHBbIX OKOHHbIX

DYHKUNI.

Eb_

TabnwunuaA.3 — Tunbl OKOHHbLIX PYHKLUNNA U COOTBETCTBYIOLWMNE 3HAYEHNS
KOPPEKTUPOBOYHOIrO MHOXUTENA W

Bua okHa KOppeKkTUpOBOYHLIN MHOXUTENL W
[TpamoyronsHoe 1,00
TpeyronesHoe 1,33
XammuHr (0,54 + 0,46 cos ) 1,36
X3HHUHr (0,5 + 0,5 cos ) 1,50
brnakmaHa-Xappuca (4 cnaraembix) 2,00

A.2.4 Cnapg cneKkTpanbHOW NMNOTHOCTU B Havare u B KOHLe Anana3soHa n3amepeHun

B HacTosilwemM cTaHgapTe yCTaHOBNEHO TPEBOBAHUE K MOCTOAHCTBY CNEKTPANbHON NMOTHOCTU MOLWHOCTUN YCKOPEHUS
BO30OyXgaemon Bubpauum B 3agaHHOM AnanasoHe 4acTtoT oT f; o f, (CM. pucyHoK 2). Ho Ha npakTuke ncneitaHus Bcerga
NPOBOAAT MPU HANTMYUN YHACTKOB HAYalNbHOIMO M KOHEYHOIO CNaaoB XapakTepucTukn. Ytobbl npu 3TOM CpeaHeEKBaapaTh-
YeCKOe 3HaYeHUEe YCKOPEHUS OCTaBanocb Hambonee BNMM3KMM K 3a4aHHOMY, Cnagbl XapakTEPUCTUKU OOIMKHbI ObITh Kak
MOXHO Bonee KpyTbIMM.

O6bI4YHO KPYTU3HA Cnaga B Havarne xapakTepucTmkn coctasnsieT 6 gb/oktaBa n bonee. B cnyvasix, korga aHaveHue
CMEKTPAnbHOW NITOTHOCTU MOLWHOCTU YCKOPEHUS Ha YacToTe f; BENMMKO N HE0DX04MMO YMEHBLLNTL aMNnNuTyay rnepemMeLLe-
HUS1, YTODObI OHA COOTBETCTBOBANA UMEKLWMNMCSH BO3IMOXHOCTSAM UCNbITATENBHOIO 0b6opyaoBaHust (BUOpocTeHaa), Havarb-
HbIW cnag aomkeH 6biTb 6Bonee nonorum. Pacyet amnnutyasl Crny4anHoro nepemMeLtenns npueeaeH B A.2.5.

Kak npaBuno, COBpeMeHHOEe LUNppoBOE ncnbiTaTensHoe 0bopyaoBaHne No3BonseT Nony4YnTb AMHAMUYECKUW ana-
Na3oH AN AByX COCeAHUX CMeEKTPanbHbIX IMHUA B CNEKTPE MOLWHOCTK yckopeHust nopsaka 8 ab. [nsa nonyyeHus donee
KPYTOro cnajga XxapakTepucTuku MOXeT noTpeboBaTbCs UCNOMb30BaHWE Bonee BbICOKOro paspelleHnst No 4actoTe, Yem
3TO M3HA4arbHO npeagycMmaTpuBanocb. ECnv 310 HEBO3MOXHO UMM €CNU MakCUMarnbHO AOCTUXUMAsS KPYyTU3HA craga He
obecne4ynBaeTt TPebyemMoro ymeHbLEHNS NepeMeLLEHUs, HMXHSASA rpaHuLa Aonycka Ansa cnekrparnbHOW NNOTHOCTU MOLL-
HOCTW YCKOPEHUs1 MOXET BbITb NpoaomkeHa B obnactb bonee HU3KNX 4acTorT.

[nsa cnaga B KOHUE XapakTEPUCTUKU BbILLEYNOMAHYTON NPOBNemMbl HE CYLLECTBYET, NO3TOMY €ro 3a4al0T KaK 4YacTb
yCTaHOBMNEHHOW POPMbI CrEeKTpanbHOW NMNOTHOCTU MOLLHOCTU YCKOPEHUs B gnana3oHe 4acToT Bbiwe f,. KpyTu3Ha cnaga
B 061acCTu BbICOKMX YacTOT AOIMKHa bbITb HE MmeHee MuHyC 24 ab/okTaBa.

A.2.5 PacuyeT cpegHero KBaapaTtniecKoro sHa4eHusi YyCKOPeHNs, CKOPOCTHU M NepemMeLLeHnnA

Oblwee cpeaHEKBAAPATUYECKOE 3HAYEHUE YCKOPEHUS, CKOPOCTU U NepemMelleHms B 3 dPEKTMBHOM AnanasoHe
4acTOT U3MEPEHUN NMpeacTaBnseT cobon KBagpaTHbIN KOPEHb U3 CYMMbl CPeAHUX KBAAPATOB 3HAYEHUN 3TUX BENUYMH B
COOTBETCTBYHOLWMX NoggnanasoHax (Mexay AByMsi CnekTpanbHbIMU NUHUAMN). Kaxabin N3 Takmx NnogananasoHoB onpeae-
NAETCHA 3HAYEHMEM CNEKTPAanbHOW NMOTHOCTU MOLWHOCTM S 06pa3syiowmx ero CnekTpanbHbiX NUHUA, LUWMPUHOWN MONOCHI
YACTOT MeXAQy 3TUMN JIMHUAMUW U KPYTU3HON cnaga Xapaktepuctuku M mexay aTMmMm NIMHUSMM.
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PucyHok A.5 — [ paguk cnekTpanbHOW NIOTHOCTU MOLLHOCTU
YCKOPEHUA B NOoce 4actoT

CpeaHue KkBagpaTbl 3Ha4EHUW MOryT ObITb paccunTaHbl Mo cregyrwmm popmynam (MHAeKCsl N u n+1 — B COOTBET-
CTBUU C PUCYHKOM A.5), rae S BoipaxeHo B (m/c2)é/Tu, a f— B L.

a) Cpeanuii kBagpart yckopenusi A2, (m/c2)2, onpeaensiiot no gopmMmynam:

ana M=+ mmHyc 3

1S [ / \M/S ]
f
5 _ n+1 B n
A M+ 3 _ frer — 1n Kfn+1 — : (A.11)
ansa M = muHyc 3
_ (f \-
1
A2 =(Spiq) (Freq) | IN ﬂf+ : (A.12)
fi
L \ J -
ana M=0
A2=8 (f .4 —F) (A.13)
6) CpegHuin kBagpat ckopoctu V 2, (M/c)2, onpenensioT no dopmynam:
ana M # 3
r ( W3 -
V2 = (1P 3Sna| 1 1 h . (A.14)
\211:/ M-3 1f,i1 Th[fhs1 |
\ /
ana M =3
y s [ (¢ .\
V2 = ;J f”“ n ”f” | (A.15)
\ n+1 | X n ]
B) CpeaHui kBagpar nepemeleHuss D2, Mm2, onpeaensiior no gopmynam:
ansa M# 9
2 r ( W/3 A
D2=”103\‘ 3Sps1 [ 1 1 [ f, | A16)
\4n2) M-9 |f3, f \fn+1) |
ana M=9
(03 s [ (f.q)
P2 = 10 n+1 I n+1 (A7)
|4n2) f3 f | |
\ y, n+1 | s

[aHHble opmynbl CnpaBeanmBbl, €Cnn cnag Ha rpaduke, rae 0b6e KoopanHaTbhl OTNOXEHBI B norapudMmyeckom
MacwTade, umeeT Bug NpssMon nNMHMK. B gaHHOM crniy4dae KpyTusHy cnaga M onpegensatoT no dopmyne
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log
X >n ) (A.18)

log 7
1

A.3 MeTtoa npoBeaeHUs UCMNBITAHUN

Llenbio ncneitaHnn Ha BUBPOYCTOMYMBOCTL ABNSIETCA AEMOHCTPaUMs CnocobHOCTN 00pa3La BblAepKMBaTh BO3OEN-
CTBME BMOpaLMM U HOPMAaNbHO PYHKUMOHUPOBATL MPU ONpeaeneHHOM ypoBHE BUOPALMOHHOIO BO3DYXXAeHus. Takoe
NCIMbITAHWE OOIMKHO NMPOAOITKATBCA TONBbKO B TEYEHNE BPEMEHWU, AOCTATOYHOIO ANt AeMOHCTPaUMM 06pa3y oM yKa3aHHbIX
crnocobHocTen B 3agaHHOM AuanasoHe 4acTtoT. [lpy npoBegeHnn ncnbliTaHMM Ha BUOPOMPOYHOCTb, Korga Heobxoammo
onpeaenuTb CnocobHOCTL 0Opa3La NPOTUBOCTOATE KYMYIATUBHBIM 3hdekTam BUOPaLMOHHOIO BO3AEUCTBUSA, TAKUM KaK
HaKOMIMEHNE yCTanocTn N mexaHn4eckon gedopmMmaumm, 4nnMTenbHOCTb UCNbITAHUN A0MKHA ObITb 4OCTATOYMHOW ANS1 TOrO,
4yTObObI 0DEcnevYnTb HEODX0AMMOE HYUCNO UUKIOB M3MEHEHUS MEXAHUYECKOro HanMpsPKeHusl, JaXKe ecnm OoHa BbIXOAUT 3a
npeaernbHble 3HAYEeHUs, yKasaHHble B 7.8.5.

[1py ncnbiTaHusAX Ha Bo3gencTeue snbpauum obopygoBaHme, KOTOpoe B ODbIYHbBIX YCIOBUSIX 3KCNNyaTaunumn ycra-
HABNMBAIOT HA BUDPOU3ONATOPAaXx, UCNbITbIBAETCH, KAk NPaBuno, BMecTe ¢ Bubpounsonaropamn. Ecnm HEBO3MOXHO MPoO-
BECTU UCNbITAHUA 0O60PYAOBaAHUSA C €ro COBCTBEHHLIMU BUDPOU3ONATOPAMM, HANMPUMER, €CNN 3TO 0060PYAOBAHNE CMOHTU-
POBAHO BMECTE C APYIMM C NOMOLWbLIO OOLWEro KpenneHusl, gaHHoe obopyaoBaHWe AOOMNyCKAeTCs UCnbiTbiBaTh 6€3
BUOPONIONATOPOB, HO MPU AOPYron CTENEHU XECTKOCTU YCNOBUW UCMbITAHUMW, KOTOpas AommkHa ObiTb onpeaeneHa B
cooTBeTcTBYOWEM HI. AMnnntyay Bubpaumm 3agatoT ¢ y4eToM KoadhduuneHTa nepegaqm BMbpon3onupyrowen CUCTeEMBbI
NO KaXXAOMY W3 HanpaseHun Bo3byxXaeHus Bubpaunn. Ecnmn xapaktepuctukn Bubpon3onaTopa HEM3BECTHbI, crieagyeT
PYKOBOACTBOBATBLCA MOMNOXEHUAMN, U3NOXEHHbIMU B A.4.1.

B cootBeTcTBYOWEM HI MOXeT BbITh TpeboBaHMe NpoBeaeHNS AONONHUTENBHOIO UCMNbITAHUA 0Dpa3sLa co CHATbLIMU
nMnn BIIOKNPOBAHHBIMU HAPYXXHbIMW BUBPON3ONATOpaMKU, NPOBOAUMOIO B Clyvae, eCnm HeobXoamMmo yCTaHOBUTb COOTBET-
CTBME MUHUMATIbHbIM TPEBOBaHMAM NO BUbponpovHocTu. B atom cnydvae B HI aomxHa 6bITh yKa3zaHa CTeneHb XXeCTKOCTH
YCINOBUU OAHHOIO UCMbITAHWUA.

A.4 ObopypnoBaHue, npegHasHaveHHOEe ANA UCMNOJIb30OBaHUA BMeCTe C BUOpousonaTopamm

A.41 KoadbdwvumeHT nepenavm ana BUOPON3ONATOPOB

[Tpy HEBO3MOXHOCTM NPOBEAEHUS UCMbITaHUW 0DOpa3ua BMecTe ¢ BUBbpom3onaTopamMm, KOTOPbIMU OHO OBObIMHO
CHaAOXEHO B YCINOBUAX 3KCNNyatauumn, a XapaktepUCTUKN 3TUX BUOPOU3ONATOPOB HENU3BECTHbI, YCTAHOBITEHHbBIW YPOBEHDb
BUOpaummn HeobXxogumo U3MEHUTb TakMM 0bpasom, 4ToOblI Co3gaTh yCNoBUS BUDPALMOHHOIO BO3QEUCTBUA Ha obpased,
Hanbonee NPUBNMKEHHbIE K peanbHbIM YCNoBusM. PekomenayeTtcs A4ns 3Toro UCnonb30BaTh KPUBbLIE, N30DPaXKeHHbIE HA
pUcyHke A.0:

mo——————————— 1 r——— 1 1 1rrrmmre 1 rrrrrrr
v o r +r ey 11 1 rrrrq
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KoaspdmuneHT nepeaaym
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PucyHok A.6 — KoathduumenT nepeaaym Bnbpounsonsatopa
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a) KpmBasi A COOTBETCTBYET HArpy>XeHHOMY BUDPOU3ONATOPY C BbICOKOW CTENEHLIO yNpyrocTtu. lNpeacraBnsiemoiv B
BUAE CUCTEMbI C OQHOW CTENEHBID CBOOKOALI BUDPON3ONATOP MMEET PE3OHAHCHYIO YacToTy He Bbiwe 10 [u;

b) KpuBas B COOTBETCTBYET HArPyXEeHHOMY BUBPON3ONATOPY CO CpeHeEN CTENEHLIO yNpyrocTu. [peacraBnsiemoin
B BUAE CUCTEMbI C OAHOU CTENEHLIO CBOOOALI BUBPOMIONATOP UMEET PE30OHAHCHYIO YacToTy B gnanasone ot 10 go 20 Nu;

B) kpuBasi C COOTBETCTBYET HAIPYXEHHOMY BUOPON3ONATOPY C HU3KOW CTENEHBIO yNpyroctu. [peacraBnaemMbsin B
BUAE CUCTEMbI C OQHOW CTENEHBLID CBOOBOALI BUDPON3ONATOP MMEET PE3OHAHCHYIO 4YacTOoTy B AnanasoHe ot 20 go 35 Mu.

KpuBasi B nonyyeHa Ha OCHOBE namepeHuin Bndpaunm ob6bMHOro aBuaunoHHOro 060pyaoBaHns, yCTAHOBMEHHOIO C
NOMOLLBIO METAINMNYECKOro Kpennenums, odnagarwero BbICOKMMU 4eMNUpyIoWMMKU CBONCTBAMN N COBCTBEHHOW YacCTO-
TON npumepHo 15 'y (Npu ero npeacrasneHun B BUAE CUCTEMbI C OQHON CTENEHBLID CBODOAbI).

[TOCKONBbKY YNCNO UMEKLMXCH AaHHBIX, HEOBX0AUMBIX ANS NOCTPOEHU KpUBLIX A 1 C, BECbMa OrpaHnUYeHo, Npu mUx
NOCTPOEHUN NCMONb30Barnachb 3KkCTpanonsaums KpMeowu B B 0bnactn, COOTBETCTBYHOLWME PE3OHAHCHbIM YacToTam 8 n 25 ..

KpuBble koahdunumeHTa nepegadm nony4veHsl annpokcumMmaymen AaHHbIX, COOpaHHbIX HA YCTAHOBKAX, B KOTOPbIX,
BMNONHE BEPOATHO, UMENO MECTO B3aMMOAENCTBUE pa3nnYHbIX Mod Bubpaumun. [1oatomy ncnonb3oBaHUe gaHHbIX KPUBbIX
MOXET NPUBECTU K NOBbLILLEHHOMY YPOBHIO BUDpaLUM HA yaaneHHbIX ydacTtkax obpasua, 0bycrnoBneHHOMY COBMECTHbLIM
OEVUCTBNEM NOCTYNATENBHOIO N YrNoBOro ABUXXEHWUA.

M3 BCeEX KpuBbLIX, NpeacTaBleHHbIX Ha pucyHke A.6, cnegyet Boibpatbe Hambonee noaxoaswyro. na cnydas
BO3OyXXAeHWs cny4YanHoW Bubpaunen 3agaHHyto CnekTpanbHyo NMOTHOCTb MOWHOCTU YCKOPEHUsa crneayet YMHOXaTb Ha
KBaapaT 3Ha4YeHus JaHHOW KPUBOW MO BCEMY AManasoHy 4acToT UCMbITAHUMN.

[Tony4eHHbIN B pe3ynbTaTe Takoro YMHOXEHUS YPOBEHb BUDOpaLUM MOXET OKA3aTbCH TAKUM, YTO €ro HEBO3MOXHO
byaer Bocnpom3BecTu B nabopaTopHbIX ycnoBusix. B aTom cny4vae ypoBeHb BUbpauun aomkeH ObiTb CKOPPEKTUPOBAH
Takum 06pasom, 4Tobbl 0becneunTb BO3DYXAEHME CUTHANOM C MAKCUMarbHO BO3MOXHbIM 3HAYEHMEM CNEKTPanbHOW
NMOTHOCTU MOLLHOCTU YCKOPEHUS BO BCEM AnanasoHe 4acToT. [1pn 3TOM BaXXHO, YTODObI BCE pearbHble YCNOBUS UCTIbITAHUA
Dbl OTpa)KeHbl B NPOTOKONE NCNbITAHUNA.

A.4.2 BnnaHue TemnepaTypbl

Heobxoammo OTMETUTb, YTO B COCTAB MHOIMMX BUDPOU3ONATOPOB BXOAAT MaTepuanbl, CBONCTBA KOTOPbIX 3aBUCAT
OT TemnepaTtypbl. ECnn cobcTBEHHAsA pe3oHaHcHasa YacToTa obpasua Ha BUbpounsonaTopax nonagaeT B AnanasoH 4actoT
NCNbITAHWMW, TEMMEpPATYPA MaTEpUaroB MOXET MOBLIWATLCA B pe3yrnbTaTe pacCcessHUst B HEM Npu BMbpaumm TennoBow
aHeprun. B aTom cny4ae onepaTop AO0MKEH YMETb ONPeaennuTb BPEMS BbIAEPXKKN, B TEHEHUE KOTOPOro K obpasuy byaer
NPUNOXeHO 3agaHHoe BO3DyXaeHne. Ecnn HeuenecoobpasHo noasepraTe 00pasel AMTenbHOMY BO30YXAEHWIO, cneayeT
npeaycMoTpeTb NEPEPLIBLI ANl ero BOCCTAHOBINEHUSA. ECNK N3BECTHO peanbHoe pacnpeaeneHmne BpeMeHn Bo3byxaeHns
obpa3ua Ha JaHHOW PEe30HAHCHOM 4acToTe B MPOUEcce akcnnyartauumn, cnegyet nonbiTartbCsl CMOAENUPOBaTb €ro B
npouecce nenbiTaHun. Ecnn xe Takoe pacnpeaeneHne HEN3BECTHO, TO UCMbITAHKA CleayeT NPOBOAUTL TAaKUM 00pa3om,
4YTObObI N3beratb YPE3IMEPHOro HArpeBa NyTeM orpaHnYeHus AnnMTenbHOCTU NEPUOAOB BO3DYXAEHUS.
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OCT 30630.1.9—2002

YOK 534.1:006.354 MKC 17.160 134 OKCTY
0011

KntoueBble crnoa: Bubpauus, BMbpaunoHHble UcnbiTaHnsa, BUOpPONpOYHOCTL, BUOPOYCTONYMBOCTL, MaLLHBI,
npUbopbI, USMEPEHNS, YaCTOTHAA XapaKkTepUCTUKA, CTENEHb XXECTKOCTU UCTbITAHUN
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