MEXIOCYAAPCTBEHHbIA COBET 10 CTAHAAPTU3ALMW, METPOJIOMMU U CEPTUDUKALIMK
(Mrc)

INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION

(ISC)
roCT
MEXFOCYOAPCTBEHHBIN 31419—
CTAHOAPT 2010
(IEC 60068-2-80:2005)

MeToAbl UCnbITaHUW HAa CTOUKOCTb
K MeXaHU4eCKUM BHELWHUM BO3AeUCTBYHOLMNM
c¢pakTopam mMaLuvH, npubopos
M APYIrMX TeXHUYECKUX usgenumn

UCMbITAHWUA HA BUBPALMIO
C BOCMNPOMW3BEOEHUEM BO3[ENCTBUNA

HECKOJIbKUX TUINOB
IEC 60068-2-80:2005
Environmental testing — Part 2-80: Tests — Test Fi: Vibration — Mixed mode
(MOD)

WUanaHue odmumanbHoe

MockBa
CraHngapTuHcopm
2012


http://www.stroyinf.ru/sertr.html

rocT 31419—2010

MpeancnoBue

Llenn, ocHOBHEIE MPUHLMMBLI 1 OCHOBHOW NOPSIAOK NPoBeAeHUA paboT No MeXrocyAapCcTBEHHON cTanaap-
Tusaumm yctaHosneHbl FOCT 1.0—92 «MexrocygapcTBeHHas cuctema ctaHgapTusaumm. OCHOBHbIE MOMoXe-
Husi» M TOCT 1.2—2009 «MexrocyaapcTBeHHas cuctema ctaHaapTusaumn. CtaHaapTel MEXrocy1apCTBEHHbIE,
npasuna 1 pekoMeHaaLmMm1 Mo MeXrocyaapcTBeHHON cTanaapTusaumn. MNpasuna paspaboTku, NPUHATAS, TpyuMe-
HeHWs, 06HOBMNEHUS 1 OTMEHbI»

CBefleHUs o cTaHaapTe

1 NOArOTOBJIEH ABTOHOMHOW HeKOMMeEpYecKol opraHusaunen «HayuHo-uccnegoBaTenbCcKUiA
LEHTP KOHTPONS U ANarHocTukn TexHmndecknx cuctem» (AHO «HUL K ») Ha ocHoBe COBCTBEHHOIO ayTeHTUY-
HOTO NepeBoa Ha pPyccknii A3bIK MeXayHapoAHoro cTtaHaapTa, ykasaHHOoro B NyHkTe 4

2 BHECEH ®eaepanbHbIM areHTCTBOM M0 TEXHUYECKOMY perynmpoBaHuio U MeTponorum

3 MPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAapTU3aLuMnM, MeTposiornm u ceptudpumkauum (npo-
Tokon ot 10 nions 2010 1. Ne 37)

3a npuHATNe NporonocoBanu:

KpaTtkoe HaumeHoBaHWe cTpaHbl Kop cTpaHbl CokpalleHHOe HAUMEHOBAHWE HALIMOHANBHOTO opraHa

no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHaapTU3aLmm

ApmeHuns AM MvHTOp3KOHOMpPa3BUTHSA

Benapycb BY locctanaapt Pecnybnukm Benapych

KaszaxctaH KZ loccTaHaapT Pecnybnukm KasaxcraH

Kuprusums KG KblpreiacTangapt

Monposa MD Monpgosa-CtaHgapt

Poccuiickan depepauus RU PoccranpapTt

Y3bekuctaH uz YacraHgapt

YkpauvHa UA locnoTtpebecrangapT YkpauHbl

4 Hactosiwuii cTaHgapT siBNsieTCA MoAUGMULMPOBaHHBIM MO OTHOLLEHMIO K MeXayHapoaHOMY CTaHaapTy
MO3K 60068-2-80:2005 «WcnblTaHns Ha BO3AeNCTBUE BHELLHNX hakTopoB. YacTts 2-80. McnbiTaHua. UcnbiTa-
Hue Fi. Bubpauus, codveTatowas Bo3deNcTBUsi pasHbix TMnoB» (IEC 60068-2-80:2005 «Environmental
testing — Part 2-80: Tests — Test Fi: Vibration — Mixed mode») nyTem BHeceHUs1 TEXHUYECKUX OTKITOHEHWIA,
06bsICHEHME KOTOPLIX MPMBEAEHO BO BBEAEHWN K HACTOALLEMY CTaHZ4apTy.

Hactosawwui ctaHgapt naeHTnyeH FOCT P 53189—2008

5 YTBEPXIEH W BBEAEH B OEWCTBWE Mpukasom deaepansHoro areHTcTBa no TexHU4Yeckomy
perynuposaHuio U metponorim ot 13 oktsbpsa 2011 . Ne 447-ct

6 BBEJEH BIMEPBbIE

UHebopmayusi o esedeHuu 8 Oelicmeaue (NpekpaujeHuu delicmausi) Hacmosiezao cmarGapma nybruky-
emcsi 8 ykazamene «HauyuoHanbHeie cmaHdapmal».

UHgbopmayusi 06 uameHeHUsIX K HacmosuweMy cmaHOapmy rybnukyemcsi 8 ykazamere «HalyuoHarnb-
Hble cmaHOapmei», @ MeKem UsMeHeHUl — 8 UHQhOpMaUUOHHBIX yKaszamensx «HayuoHarnbHele cmaHoap-
mei». B cnydae nepecMompa Uniu OMMeHbl Hacmosileeo cmaHdapma coomeemcmeyrowjasi UHgopmayust
bydem onybnukosaHa 8 UHhOpMaUUOHHOM yKasamerne «HayuoHanbHbie cmaHO0apmbi»

© CraHgapTuHdpopm, 2012
B Poccuiickol PegepaLummn HacTosLWMiA cTaHgapT He MOXeT BbITb MOMHOCTLIC UMM YacTUYHO BOCNPOU3Be-

OeH, TMpaXXMpoBaH 1 pacnpocTpaHeH B kKadecTse oduumansHoro nsgaHnsa 6es paspeweHus ®egepansHoro
areHTcTea no TeXxHU4eCKoMy perynmpoBaHuUo 1 MeTponornm



FOCT 31419—2010

CoaepxaHne

1 OOMAaCTB MPUMEHEHUS. . . . o . v o e e e e e e e e e e e e e e e e e e e e e e e e 1
2 HOPMATUBHBIE COBIMTKU . . . . . o o o o i i e e e e e e e e e e e e e e e e 1
3 TEPMUHBI M OMNPEAGIIEHUST . . . . o o v v v e et e et e e e e e e e e e 2
4 O0Wwme TPEOOBAHUA K UCTIBITAHUAM . + « v v v v o v e e e e e e e e e e e e e e e e e e e e 5
5 TpeboBaHWA K BOCMIPOUSBOAUMOM BUBRALIAM . . . . . o o v e et e e e e e e e e et e 6
6 CTeneHb KeCTKOCTU YCMOBUM UCTIBITAHMI . . . . . . o ot ot e e e e e e e e e e 11
7 HauanmbHas cTaBUIUBALMA . . . . . . . oo o e e 13
8 HauamnbHBIE UBMEPEHUA . . . . . . . o o o e 13
9 MpoBeAEHNE NCMIBITAHNIA . . . . . . . . o i e e e e e e e e e e e e e 13
10 TIPOMEXYTOUHBIE UBMEPEHUS . . . . . o o ot e e e e et e e e e e e e e e e e e e 15
11 KOHEYHAA CTABUMUSALMS . . . . . . o o e e e e e e e e e e e e e e e e e e e e e e 15
12 3aKMOUNTENMBHBIE UBMEPEHUA . . . . o . o i e e e e et e e et e e e e e e e e e 15
13 CeepeHus, npuBoAUMbIE B COOTBETCTBYIOLEM HOPMATUBHOM [IOKYMEHTE . . . . . . . . . . . . . . ... . 15
14 CaepeHus, NpUBOAUMbIE B MPOTOKOME UCTIBITAHUIM . . . . . . . . . . . ottt it e e e e e e e 16
MpunoxeHue A (cnpasoyHoe) ObLume cBeaeHNUA 06 UCMBITAaHUSX C cOYETaHWUEM pasHbIX BUAOB BUBpaLIUOH-

HBIXBOSAGMCTBUM . . . o o o vt e e e et e e et e e e e e e e e e e e e e 17
MpunoxeHue B (pekomeHgyemoe) PykoBOACTBO MO NMPOBEAEHUIO UCTIBITAHWIA . . . . . . . . . . . . . . . ... 23



rocT 31419—2010

BBegeHue

HacTosilwmin ctangapT ycTaHaBnMBaeT METO UCTBITaHUA Ha BUOPOMNPOYHOCTb U BUOPOYCTONYMBOCTL
MaLuuH 1 obopyaoBaHNs BCeX BUAOB, KOTOPbIE B MPOLecce IKCnyaTaLmm NoaBepKeHbl BO3AENCTBUIO LLUMPOKO-
NonocHon BUGpaLnm CIOXHON (hopMbl.

MeToa ucnelTaHuin NnpegycMaTpuBaeT UCNONb3oBaHWe LMGPOBbLIX CUCTEM YNpaBneHns Ansi BOCNpou3Be-
AeHWS LUMPOKOMOMOCHON CryYanHon BUBpaL/um B COMETaHWUN C rapMOHUYECKON 1 (U1N) Y3KOMOMOCHON CryYainHomn
BMbpauunen. na peanusalm 4aHHOro MeTo4a UCMOoNb3YHT NPenMyLLLECTBEHHO BUOpOCTEHAbI 3NeKTpoanHaMum-
YeCcKoro U1 rmapaBnnyeckoro Tuna.

PesynbTaThl BUGpaLMOoHHbIX MCMbITAHUIA 3aBUCAT OT KBanundukaL M npoBOAsILLEro UX NepcoHana, o Yem
OOIDKHBI ObITb 0CBEAOMINEHBI M 3aKa 34K, N UCMIONHUTENb UCTIbITaHUIA. [Mpy cocTaBNeHUN MEeTOANKA UCTIbITAHUIA
B KayecTBe BOCMPOM3BOANMOro Bo3byxaeHus criegyeT ykasblBaTb BUGpaLMOHHbIE BO3AENCTBMSA TeX BUOOB,
KOTOpble COOTBETCTBYIOT pearnbHblM YCIIOBUSIM MPUMEHEHUS 3aenust.

Mo cpaBHeHuIo ¢ MexayHapoaHbIM cTaHgapTom MOK 60068-2-80:2005 HacToAw M cTaHgapT AONONHEH
CChbIfIkaMu, BblAENEeHHbIMU KYPCUBOM W yKasblBaloWMMK ero MecTo B KoMnnekce ctaHgaptos FTOCT 30630,
06beanHeHHbIX 0B UM rpynMnoBbIM 3arofioBkom «MeToabl UCMbITaHWIA Ha CTONKOCTb K BHELLHM BO3ENCTBYHO-
WM dpakTopam MaLLnH, MPUBOPOB 1 APYrMX TEXHUYECKUX U3AENTUNAY .
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M E XToOGCVY.APGCT BETHHUB W C TAHQAOAPT

MeToAbl UCNBLITAHUI Ha CTOMKOCTb K MEXaHUYeCKUM
BHELWHUM BO3A4eACTBYIOWUM (pakTOpaM MalluMH, NPUGOPOB M APYIUX TEXHUYECKUX U3genui

UCMbITAHUSA HA BUBPALIUIO C BOCNPOU3BEJEHUEM BO3OEANCTBUN
HECKOJbKUX TUMOB

Environmental dynamic test methods for machines, instruments and other technical articles.
Mixed mode vibration tests

DataBBegenna — 2011—11—01

1 O6nacTb NnpUMeHeHusA

HacToswmin ctangapT pacnpocTpaHseTcs Ha MallvHbI, NpUbopbl U Apyrie TeXHUYeckue usaenus Bcex
BWOOB (Janee — nsgenns)u yctaHaenusaeT Tpe6oBaHWs K UCNBITAHUSAM MO NPoBepKe UX CMocobHOCTU NpoTH-
BOCTOATb BO3AENCTBUIO LUMPOKOMOSIOCHOM BUGPaLLMK CIIOXKHOM (hOpMBbl.

Llenbto nucnbiTaHni siBRsieTca noATBepXAeHue crnocobHOCTU U3Aenusa BbigepXkuBaTb BUOpaLMOHHbIE
BO3ENCTBUS, yCTaHOBIIEHHEBIE CTaHAaPTaMM UM TEXHUYECKUMWN YCIIOBUAMU Ha NPOAYKLUMIO (anee — HopMa-
TUBHbIE AOKYMEHTHI), 683 CyLLeCTBEHHbIX NOBPEXAEHUI (MCNbITAaHWUA Ha BUOPONPOYHOCTL) U YXYALLEHUA ero
3KCNyaTauMOHHBIX XapakTepucTuK (MCnblTaHUA Ha BUBpoycToMunBocTb). MNpu 3TOM pekomeHdyeTcst npu
3aJaHun BOCMPOM3BOAMMON BMOpauMM UCMONb30BaTbh AaHHbIe U3MEPEeHW, NPoBeAEeHHbIX B pearibHbIX
YCNOBUAX MPUMEHEHUA N3ENus.

UcnbiTaHus, NpoBoAMMbIE B COOTBETCTBUN C HAaCTOAWMUM CTaHOAPTOM, MO3BONSAIOT 0BHAPYXUTb yCTa-
NOCTHbIE NOBpeXAeHUs, ABMAIOLMECs cleACTBUEeM BO3AENCTBUS LWMPOKOMONOCHOW BUBpaLuum cnoxHon dop-
Mbl, 4151 OLLEHKN MPUroAHOCTU n3aenus. KpoMe Toro, HacToALWMIA CTaHAapT MOXET ObITb UCNONb30BaH B LEeNAX
AEMOHCTpaLnn MexaHN4eCcKon NPOYHOCTU KOHCTPYKLIUN N3aenusa.

HacTosawmin ctaHaapT npeaHasHaveH Ans NPUMEeHEHUs Npy NpoBeAeHUU UCTbITaHWi obpa3suos usge-
NWRA, KOTOpPbIE B MPOLIeCCe TPaHCMOPTUPOBKN U 3KCNNyaTauuy (HanpuMmep, Ha BO3AYLLHOM CyAHe U KOCMU-
YyeckoM kopabne) MoryT 6biTb NoABepPXKeHbl BO3AEUCTBUIO BUBpaLun cnyyaiHoro xapakrepa B coMeTaHun ¢
APYTMMW BUAaMn CriydanHbIX UMM 4eTEPMUHUPOBAHHBIX BO3AENCTBUNA, a Takke Npu UCMILITAHUSAX U3aenui B
TPaHCNoPTUPOBOYHOM KOHTEMHEpPE, eCN NOCAeAHWIN MOXHO paccMaTpuBaTh Kak COCTaBHYIO YacTb U3AeNus.

Hacmoswut cmandapm npumeHsirom coemecmto ¢ FTOCT 30630.0.0, 8 komopom ycmaHo8eHb! obujue
mpebogaHust K MpoeedeHUI0 UcribimaHull Ha 8o30elicmeaue 8HeWHUX ¢hakmopos.

2 HopmaTuBHLIe CCbINKH

B HacTosAwem cTaHaapTe NCNofb3oBaHbl HOPMaTUBHBIE CCLISIKU Ha criedyiowme cTaHaapThbl:

FOCT 24346—80 Bubpauums. TepmuHbl u onpeaenerust (MCO 2041:1990 «Bubpauus v yaap. Tepmu-
Hbl M onpefdeneHusiy, NEQ)

FOCT 30630.0.0—99 MeToabl ucnbiTAHUN Ha CTOMKOCTb K BHELLIHUM BO3OEWUCTBYIOLIMM hakTopam
MalLLWH, TPUBOPOB 1 APYrMX TexHUYecknx usgenui. Obwme TpeboBaHus

FOCT 30630.1.1—99 MeToabl UCNbITAHWUIA HA CTOMKOCTb K MEXaHUYECKUM BHELLHUM BO3AENCTBYIOLLIUM
chakTopam malnH, NPUBOPOB N APYrUX TEXHUYECKUX u3aenuin. OnpegeneHne AMHaAMUYECKUX XapaKTepUCTUK
KOHCTPYKLMM

FOCT 30630.1.2—99 MeTtoabl UCbITAHUA HA CTOMKOCTb K MEXaHUYECKUM BHELLHUM BO3AENCTBYIOLLUM
chakTopam MallnH, NpuBopoB M ApPYrMx TexHUYeckux uspgenuin. McnoitaHus Ha BosfeicTsue BuBpaumn
(MOK 60068-2-6:1995 «AcnbiTaHns Ha BO3AENCTBNE BHELWHUX (hakTopoB. YacTb 2-6. UcnbiTaHus. UcnbiTadue
Fc. Bubpauus (rapmoHudeckas)» , NEQ)

WU3apanne ocpmymnansHoe
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FOCT 30630.1.9—2002 (MOK 60068-2-64:1993) MeToabl UCTILITAHNI HA CTOMKOCTL K MEXaHUYECKUM
BHELUHNM BO3OENCTBYIOLWUM hakTopamM MallvH, NprbopoB U ApYrux TEXHUYECKUX nsaenuin. MicneltaHus Ha
BO34eicTBME CryYaiiHoN LUMPOKOMNOMOCHOM BMBpaLn ¢ cnonb3osaHneM LdpoBoON CUCTEMbI YNpaBneHns
ucnbiTaHuamm (MOK 60068-2-64:1993 «AcnbiTaHUs Ha BO3AeNCTBUE BHeLWHNX dhakTopoB. HacTtb 2-64. MeTo-
Abl ucneitaHuii. Ucneitanne Fh. WnpokononocHas cryvainHas Bubpaums (C LMPPOBLIM yrpasneHuem) u
pykosoacTeo», MOD)

MpumeyaHu e — Mpy NONb30BAHUN HACTOSLLMM CTAHAAPTOM LenecoobpasHo NPpoBEpUTL AENCTBIE CCbINOY-
HbIX CTaH4ApPTOB B MHGOPMAaLMOHHOM cucTemMe oBLero nonb3oBaHus — Ha oduumansHoMm canTe degepanbHOro
areHTCTBa MO TEXHUYECKOMY PEryNMPOBaHMI0 M METPOMOMMK B CeTU VIHTEPHET UMK No eXXerogHo n3gaBaeMomy MHPOPMa-
LMOHHOMY yKaaaTento «HauyoHanbHble CTaHgapThI», KOTOPbIN ONyBIMKOBaH Mo COCTOSIHMIO Ha 1 SHBapPS TEKYLLEro roga, u
Mo COOTBETCTBYHOLLMM EXEMECAYHO U3OaBaEMbIM MHOPMALNOHHBIM YKa3aTensm, onybrMKOBaHHLIM B TEKYLLEM roay.
Ecnu cobinoyHbIin cTaHaapT 3amMeHeH (M3MeHeH), TO NPy MOoMb30BaHWK HACTOSILLMM CTAHA4APTOM criefyeT pyKOBOACTBO-
BaTbCs 3aMEHSIOWMM (M3MEeHEeHHbIM) CTaHAapTOM. ECnn cCbINOYHbIN CTaHAapT OTMEHEH 6e3 3amMeHbl, TO NMONOXEHUE, B
KOTOPOM [aHa CChiNka Ha Hero, MPUMEHSIETCS B YaCTK, HE 3aTParuBalowel 3Ty CCbimKy.

3 TepMuHBbI M onpegeneHun

B HacTosiLeM cTaHgapTe npumMeHeHbl TepMuHbl No FTOCT 24346 nTOCT 30630.0.0, a Takke cneaytowime
TEPMUWHBI C COOTBETCTBYOLMMUN OripeaeneHuAMN:

3.1 nonepevHan BUGpauus (cross axis motion): Bubpaumsi, geicTByloLLas B HanpaBneHn1, OTIIM4HOM
OT 3afaHHoro (onpegensemas o6blYHO B NIOCKOCTU, NEpPNeHANKYNSPHON K 3afaHHOMY HanpaBsieHuio ABU-
XKeHus).

3.2 pencTaylowaa Bubpauuna (actual motion): Bubpauus, xapakrepusyemas cUrHanom ¢ gartyuka,
YCTaHOBMEHHOTO B KOHTPOIbHOM TOMKE.

3.3 Touka kpenneHus (fixing point): Yactb o6pasua, HaxoaALWAsiCA B KOHTAKTE C KpeneXHbIM Npucrno-
cobneHnem unun sBnbpocTorom B TOM MecTe, rae usgenue o6bIMHO 3aKpennsaioT Npu aKcryaTaumu.

MpumMmeyvyaHue—Ecnn B uCNbITaHUAX ANS YCTaHOBKM 06pa3ua MUCMonb3yloT YCTPOUCTBO, NPUMEHSIEMOE Ha
MecCTe SKCINyaTaumnm agerusi, To TOHKY KpenneHus onpeaensioT Ha 3TOM YCTPOMCTBe, a He Ha obpasue.

3.4 ynpaBneHue (control)

3.4.1 opHoToueuYHoe ynpaBneHue (single pointcontrol): YnpasneHue no curHany c aatynka subpauun,
YCTaHOBMNEHHOTO B KOHTPOMBHOM TOYKe, ANs NoaaepXaHus BU6paLunn B 3TON TOYKe Ha 3ajaHHOM YPOBHeE.

3.4.2 mHoroTouye4yHoe ynpaBneHue (multipoint control): YnpaeneHue nNo HecKONbKUM curHanam,
ycpeaHAeMbIM aHanoroBbLIM MU ApYrMM NoaxoasawmmM cnocobom (cM. 3.9), ¢ gatyumkos BUbpauum, ycTaHoB-
NEHHbIX B MPOBEPOYHbIX TOUKAX.

3.5 cTtaHaapTU3oBaHHOe ycKopeHue cBo6oaHoro naaeHus (standard acceleration due to gravity); g,,:
YckopeHue cBob6oAHOIo NageHus, KoTopoe, NPUMEHUTENbHO K HACTOAWEeMY CTaHAapTy, OKpyrieHo Ao 6nukain-
wero uenoroyncna, T. e. 10 m/c2.

3.6 ToukuM usmepeHuin (measuring points): CneunanbHo BbIBpaHHbIE TOUKU, B KOTOPLIX NpoBoaAT cbop
OaHHbIX MPU NPOBEeAEHUN UCTILITaHUA.

3.6.1 npoBepouHas Touka (check point): Touka Ha kpenexxHoM npucnocobneHun, Ha BUOpocTone unu
Ha obpasLie, pacnonoxeHHas Kak MOXHO Bnvke K 0qHOM 13 TOYEK KpenneHusa U coefMHeHHasi C Hell XKeCTKon
CBSI3bH0.

MpumevaHwus

1 C uenbto y6egutbcs B TOUHOM cobniogeHnn TpeboBaHui UCNbITAHWN MCMONb3YIOT HECKOIBKO MPOBEPOUHBIX
TOYEK.

2 Ecnv uncno Tovek KpenneHus He 6onee HeTbipex, Kaxayo U3 3TUX TOYEK CnealyeT Cnorb30BaTh B KAYECTBE NPO-
BepouHoi. Ecnu uncno Touek kpenneHusi 6onee 1eTbipex, B COOTBETCTBYIOLWEM HOPMATUBHOM JOKYMEHTE JOMKHbI GbITb
onpegeneHbl YeTolpe Hanbonee NpeAcTaBUTENBHBIE TOYKU, KOTOPbIE GyAyT UCNONB30BaHbI B KA4YECTBE MPOBEPOYHbIX.

3 B ocobbix cnydasix, Hanpymep ansi 6onbwmnx 06pasuos unv o6pasuoB CNoXHoON HopMbl, KOraa npoBEPOYHbIE TOY-
KM HE MOTYT HaxoauTbesi BENM3m Touek KpeneHvs, NoNoXxeHue NpOBepPOYHbIX TOHEK 10IKHO ObITb OnpeAerneHo CooTBeT-
CTBYHOWUM HOPMATUBHBLIM JOKYMEHTOM.

4 MpwwncnbiTaHnm 6onblIoro Yvcna 06pasLoB HeBONbLLMX pa3MEPOB, YCTAHOBITEHHBIX C MOMOLLLBIO OZIHOTO Kpenex-
HOro MpUcnocobneHus, Unu Npw ucnbiTaHun o6pasua HeGoNbLLOro pa3mepa, UMEIOLLLEro HECKOMBKO TOUEK KPErnneHus,
yrpaBreHne MOXET OCYLLECTBNSATLCA MO CUrHaNY ¢ AaT4YuKa, YCTaHOBMEHHOTO B OZHOW NPOBEPOYHON (OHA XE KOHTPOIb-
Has) Touke. MNpu aToM curHan ynpaeneHnws 6yaeT B 6onbluel CTeneHn XapakTepuaoBaTe BUOpaLMIO KPENexHoro npucno-
cobreHuns, a He o6pa3sua B TOHKax KpenneHusi. 3To 4oNyCTUMO TOMBKO B TOM Cryvae, eCriv 4acToTa HU3LWero pe3oHaHca
HarpyXeHHOro KpernexHoro npucnocobneHns 3Ha4YMTENbHO NPEBbLILLAET BEPXHIO IO rpaHu Ly Anana3oHa 4acToT UCTIbITaHUNA.

2
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3.6.2 KoHTponbHas Touka (reference point): OgHa U3 NPOBEPOYHBIX TOYEK, CUrHAS C KOTOPON UCMONb3Y-
tOT 4NS YNPaBeHNs PEXXUMOM UCTIbITaHUIA TakuM 06pasom, 4ToObl yaoBIeTBOPUTL Tpe6oBaHUSM HacTOSLLEero
cTaHpapTa.

3.6.3 BooGpaxaemas KoHTponbHas Touka (fictitious reference point): YcnosHas Touka, KoTopoit npu-
rucaH HeKOTOPbIN cUrHar, copMUpPoBaHHBIA MO CUrHanam BMbpaLmm B NPOBEPOYHbIX TOUKaX U UCNOMb3yeMbli
AN ynpasneHus pexxruMoM UCNblTaHUn Takum o6pasom, 4Tobbl yaoBneTBopuTh TpeGoBaHMsAM HacTOSLEro
cTaHgapTa.

3.6.4 Touku M3MepeHMUs oTKNuka (response points): Touku Ha oGpasLie, B kKOTOPLIX NPoBOAAT cbop AaH-
HbIX 41151 UICCreA0BaHNs YaCTOTHO XapakTepucTuki obpasua.

MpumeyaHune— ITUTOYKN HE COBNAAAIOT C MPOBEPOHHBLIMU UMM KOHTPONBbHBIMU TOUKAMU.

3.7 npeanouTuTenbHble HanpaBneHUsa Bo3aencTeusa Bubpauun (preferred testing axes): Tpu B3a-
MMHO OpTOroHanbHbIX HaNPaBneHus, Bbibrpaemblx Takum o6pasom, 4Tobbl Npy BO3AEACTBUM BUGpaL/Mm B 3TUX
HanpaBneHUaX BepoAaTHOCTb NoBpexaeHust obpasLa bblnia MakcumanbsHON.

3.8 uvacTtoTaBbI6opkU (sampling frequency): Ynucno BeIBOPOYHBIX 3HAaUEHWIA C1UrHana B e 4UHULY BpeMe-
HU (CekyHay) Npu 3anMcu nnu npeacTaBneHun curHana B L poBoM Buae.

3.9 cTpaTterum MHoroToude4Horo ynpasneHus (multipoint control strategies): Metoael dopmuposaHus
CUrHana ynpasneHus B 4acTOTHOW 0611acTy Npyu MHOTOTOMEYHOM YripaBneHnm (cM. Takke 3.4.2).

3.9.1 ynpaBneHue no cpegHeMy 3Ha4yeHuo (averaging strategy): Cnocob onpegeneHusi curHana
ynpasneHusi NyTem ycpeaHeHus Ans Kaxkaom YacTOTHOW COCTaBMAOLWEen No BCeM MPOBEPOYHBLIM TOUKaM.

3.9.2 ynpaBneHue no aKcTpemManbHOMY 3HaveHuto (extremal strategy): Cnocob onpeaeneHus curHa-
na ynpasreHus nyTeM BbIbopa akCTpeMarbHOro 3HaveH st KOHTPONMpyemMoro napameTpa 4SS KaK4on 4acToT-
HOW cocTaBnsAwLWein No BCeM NPoBepOYHEIM TOYKaM.

3.10 MAX/SUM: Cnoco6 3agaHusi cnekTparnbHON NIOTHOCTM yckopeHus (cM. 3.14) ans y3KononocHowm
cnyJaiiHoi BnGpauunm, BOCNponsBoauMON B YCNOBUSX UCTbITaHUIA Ha hOHE LLIMPOKOMOSOCHOM CriyYaiHoN BUG-
pauuu.

MpumeyaHun e—MAX 03Ha4aeT, YTO CNeKTpanbHAas NNOTHOCTb YCKOPEHUs1 BOCIPOM3BOAMMOrO CUrHana npeg-
cTaensieT cobor ornbaroLLyio HaMoXeHHbIX APYr Ha Apyra CnekTpanbHbIX NNOTHOCTEN YCKOPEHUs LUIMPOKOMOIOCHOTO 1
Y3KOMOMOCHOro cry4aHbiX curHanos; SUM o3navaert, 4To cnekTpanbHas NNOTHOCTb YCKOPEHWS BOCTPOU3BOAMMOrO CUrHa-
na npepactaenser coboit CymMmy cnekTpanbHbIX NIIOTHOCTEN YCKOPEHUS LUIMPOKOMONOCHOTO W Y3KONOMOCHOMO CNyYaiHbIX
CUrHanos.

3.11 nuk-cdbakrop (crest factor): OTHOLEHWE NMMKOBOIo 3HAYEHUs K CpeaHEKBaAPaTUMHOMY 3HAYEHWNIO
curHana.

3.12 crTpaTterusi cynepno3uuuu (super positional strategy): Ctpaterus, onpegensiowas Mmetog pacye-
Ta cnekTpanbHOW NMOTHOCTU YCKOPEHUs BOCTIPOU3BOAUMON BUOpaLIMmn ANs KaXXaon 4acTOTHOW cocTaBnsatoLwen
no 3aaHHOMY rapMOHUYECKOMY CUrHarny u cnekTpanbHOW NOTHOCTUA YCKOPEHWUA CNYYalnHoro curHana.

3.13 wupuHa nuka Ha ypoBHe MuHyc 3 Ab (-3 dB bandwidth): LiupnHa nonockl YacToT Mexay AByMS
TOYKaMW YaCTOTHOW XapaKTepUCTUKKN, pacnonoxeHHbIMU Ha ypoBHe 0,708 ee MakcUManbHOro 3HaveHus, B
NpeanonoXeHWM, YTO YaCTOTHas XapaKkTepUcTuKa B aHHOM Nofoce YacToT ONUCLIBAET MUK OAUHOYHOTO pe3o-
HaHca.

3.14 cnekTpanbHasa NNOTHOCTb YycKkopeHus (acceleration spectral density); CMY: ®yHKUMA 4acToThI,
onpepensiemMas kak npegernibHoe OTHOLIEHWe cpeAHero Ksagparta 3HavyeHuUs curHana yckopeHus nocne ero
NPOXOXAeHUs Yepes y3KOMOMOCHbIN hunbTp, cpegHereoMeTpudeckas YactoTa KOTOPoro cosnagaeT ¢ 3afaH-
HOM, K LLMPWHE Nonockl PUMbLTPa NPU CTPEMIIEHWU LLMPUHBI MOSIOCHI KHYIIO, 8 BpeMeHU yepeaHeHnss — Kk 6ecko-
HEYHOCTU.

3.15 cmMmelleHue (bias error): Cuctematuyeckas MorpeLlHOCTb OLUEeHKU CNeKTpanbHOW NIOTHOCTU YCKO-
peHus criy4aiHoro curHana unyM amnauMTyabl rapMOHUYECKOro curHana.

MpumeyaHune—[nsa cnyyaHoro curHana cmeleHne obyCrnoBneHO KOHEYHbIM pa3pelleHneM curHana no
4acToTe, KOTOPOE NPUCYLLE UCTONb3yeMoMy MeToay 0b6paboTku, a Ans rapMOHUYECKOro cUrHana (B CMecy co CrnyqanHbiM
LYMOM) — KOHEYHOCTbIO MHTEPBAra yCpeaHeHUsl.

3.16 cnekTpanbHasA NNOTHOCTb YCKOpPeHUsl curHana ynpasneHua (control acceleration spectral
density): CnekrpanbHasi NNI0THOCTb YCKOPEHUs! curHarna, U3MepeHHOro B KOHTPOSbHOW TOUKe (peanbHoi unu
BoODpaxkaemoi).

3.17 uenb cucTeMbl ynpaBrneHus (control system loop): SNekTpoHHbIN TpakT, NO3BONSOLLNIA BbINOS-
HATb COBOKYMHOCTb CreAylowwmnx onepawuii:

- oumndpoBKy cUrHana B KOHTPOSbHOM TOUKE;

- npoueaypy o6paboTku curHana;
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- npeobpasoBaHne 06paboTaHHOrO cUrHana B aHanoroByo GopMy AN NoAayn Ha yCuanTenb MOLLHOC-
™M BMGPOYCTaHOBKM [cM. Takxe pasfen B.1 (npunoxeHue B)].

3.18 oTceuka [knunnupoBaHue] 3agatwero curHana (drive signal clipping): OrpaHuyeHune makcum-
MasibHOro 3HaYeHNs 3ajatoLLero CurHana Ha ypoBsHe, onpefefiieMoM 3HadyeHnem nvk-cpakropa.

3.19 adhhekTUBHbLIN gnanasoH YyactoTucnboiTaHuii (effective frequency range): inanasoH mexay yac-
ToTamu Huxe f] u Bbiwe f2(pncyHok 1), coctaBnsaoLme KOTOpbIX peasibHO NPUCYTCTBYIOT B CUTHaNe BCneacTBue
He[0CTaTOYHO Pe3Koro cnaja KpUBOM CNekTpasibHON NAOTHOCTU YCKOPEHUS.

CnekTpanbHasi NJIOTHOCTb yckopeHusi, b

PucyHok 1 — FpaHuubl cnekTpasbHOW NIOTHOCTM yckopeHus (cM. Takke 5.1.1)

3.20 norpewHOCTb BOCNPOU3BEAEHNA CNeKTpPanbHON MAOTHOCTM yckopeHua (error acceleration
spectral density): PasHoCTb Mexay 3afaHHON cnekTpasibHOW N/IOTHOCTLIO YCKOPEHUST U CMEeKTpasibHOi NNoT-
HOCTb0 YCKOPEHUWSA CUTHANa ynpasJ/ieHust.

3.21 koppekuusa (equalization): Mpouegypa NpMBeLeHNA K MUHAMYMY MOrPELLIHOCTM BOCNPOM3BEeAeHUA
CNeKTpasibHOM N/IOTHOCTU YCKOPEHUS.

3.22 cnapg HaBbicokux yacTtoTax (final slope): YuacTok3agaHHOW cnekTpasibHOW NJI0THOCTY YCKOPEHUS
Ha yacToTax Bbiwe f2(cM. pucyHoK 1).

3.23 paspeuweHue no yvactoTe (frequency resolution): LWupnHa nHTepBana npupalieHus 4acToTbl B
npeacTaB/ieHMM CNEeKTPasibHOW NNOTHOCTU yCKOpeHus (BblpaxaemMas B repuax).

MpumeyaHune — ITa BENMYMHA 06paTHO NPONOPLUUOHASIbHA A/IMHE 3aMUCK CUTHAMA, UCNONb3YyeMOi B g po-
BOM aHanuse. YnNcno MHTEPBANOB NpuUpaLLeHns coBnagaeTe YNC/IOM CNEKTPAsIbHbIX NUHWI B JAHHOM AManasoHe 4acToT.

3.24 Habnpaemasn cnekTpasibHas NA0OTHOCTb yckopeHusa (indicated acceleration spectral density):
OueHka cnekTpanbHO NIOTHOCTM YCKOPEHWSA Ha CUMTbIBAKOLLEM YCTPONCTBE aHanusatopa, BkIwvawlwasa B
cebs MHCTPYMEHTasIbHYI0 NOrPeLIHOCTb, CAyYaliHyo NOrPeLIHOCTb U CMeLLeHue.

3.25 cnafg Ha Hu3kmx yacTtoTax (initial slope): YyacTok3agaHHOM cnekTpasibHOW NIOTHOCTU YCKOPEHUS
Ha YyacToTax HWxe 7, (CM. pUCcyHOK 1).

3.26 MHCTpyMeHTaNbHas norpewHocTb (instrumental error): CoBOKYNHOCTb NOrpeLIHOCTEeNR, BHOCU-
MbIX K&XAbIM aHa/10roBbIM YCTPOWCTBOM BXOAHOM YacTu CUCTEMbI YNPaBAeHUSA 1 KaXXAbIM @HaN0r0BbIM YCTPO-
CTBOM B COCTaBe CUCTEMbI ynpaB/eHus.

3.27 cnyyaitHas norpewHocTb (random error): MOrpeLwHoCcTb OLEeHKN CNeKTPasbHON NIOTHOCTU YCKO-
peHus, N3MeHALWasACca OT O4HOI0 U3MEPEHUA KAPYTOMY M 06YC/I0B/IEHHAA KOHEYHBIM BPEMEHEM YCPEeAHEHUSA
curHana v KOHe4YHoOW WNPUHOW NoNockl hunbTpauum.

4
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3.28 3anucb curHana (record): COBOKYMHOCTb OTCHETOB MpoLecca, B3ATbIX Yepes paBHble MPOMEXYTKM
BPEMeHMU, KOTOPY0 UCMONbL3YHOT NpU peanuaaummn npoueaypbl 6eicTporo npeobpasosaHua Pypbe.

3.29 BocnpousBoauMocTs (reproducibility): BM3ocTb pe3ynbTaToB U3MEpPEHNiA 0QHON U TOW e Benu-
Y/HbI C OOHUM U TEM e 3HaYeHneM, NPOBOAUMBIX:
pasHbLIMU MeToAaMu;

- CUCMob30BaHNEM pPa3HbIX CPeACTB N3MEpPEHNIA;

- pasHbIMY onepaTopamu;

- B pasHbIX UCMblTaTeNbHbIX NabopaTopusx;

- B pasHble MOMEHTbI BpeMeHU, MHTepBasn Mexay KOTOpbIMU 3Ha4uTenbHo 6ornblue BpeMeHu nposeae-
HUS OHOIO U3MEPEHUS;

- pasHbiMUK criocobamum NPUMeHeHUSI UMEIOLLIMXCSA CPeACTB UCTILITAHUIA U U3MepPeHi.

MpumeyaHUue—TepMuH «BOCMPOM3BOAMMOCTb» MPUMEHSIIOT TAKKE B CryYasiX, Korga npuHUMaioT BO BHUMa-
HWE TOMBKO OAHO UMM HECKOITBKO M3 BbILLENEPEHNCIIEHHBIX YCIIOBUM.

3.30 cpepHeKkBagpaTU4yHoe 3Ha4YeHue (root-mean-square value): KBagpaTHbI KOpeHb U3 cpedHero
3HayeHNs kBagpaTta pyHKUMN Ha 3a4aHHOM MHTepBarne (ANns cnekTpanbHOW NITOTHOCTU TakUM UHTepBanom
AIBNAETCA Nonoca YacToT Mexay f; U f, — cM. pucyHok 1).

MpumeyaHune—B gaHHOM MeToae NCMbITAHUIA CpeaHEeKBafpaTUHHOE 3Ha4YEHNE MOXET BbITb paccunTaHo ansi
pasHbIX BUAOB BO36YXAEHUSA: YMCTO LLUMPOKOMONOCHOTO CIy4aiHOro NpoLecca, COBOKYMHOCTU LUMPOKOMONOCHOTO cryyari-
HOTO 1 rapMOHM4ecKoro npoueccos (SoR) unm CoBOKYNHOCTH ABYX CnyYanHbix npoueccos (RoR) — cm. B.2.4 (npunoxe-
Hue B).

3.31 koHTponupyeMbin napameTp (signal value): 3HaueHne cnekTpanbHOW NIIOTHOCTU YCKOPEeHNA ANst
Cry4YanHomn cocTaBnsAoLen BOCNIPON3BOAMMOro npoLecca Ui aMnianTyabl 48 rapMOHUYECKO COCTaBNAw-
LLiei BOCMPOM3BOAUMOTO NpoLiecca.

3.32 craHpapTHOe oTKnoHeHue (standard deviation): Xapakrepuctuka cny4yainHoro BpeMeHHOro cur-
Hana, koTopas Ans curHana Bubpavuumn coBnagaeT co cpeaHekBaapaTUYHbIM 3HaveHnem (NoCKonbky cpeaHee
3Ha4eHue curHana BubpaLm NpUHUMAT paBHbIM HYTIHO).

3.33 crartuctMyeckan TouHocTb (statistical accuracy): OTHOLIEHWE UCTUHHOW CNEeKTpanbHOMN NNOTHOC-
TN yCKOpeHNs K HabnogaemMon.

MpumeyaHwu e— [aHHy XapakTepUCTUKY NPUMEHSIIOT TONMBKO B OTHOLWEHWUW CNY4aNHON COCTABMSIOWEN BOC-
NPOM3BOAVMOrO NpoLecca.

3.34 cratucTMueckan cTeneHb cBoGopabl (statistical degrees of freedom): BenuuunHa, xapakrepuayto-
Liasi CBOMCTBA OLEHKU CNeKTPanbHON MNOTHOCTU YCKOPEeHUA, Nofly4aeMon No criydanHelM oTcueTam MeToAoM
ycpeaHeHNs No BpeMeHN, 1 3aBUCALLLAA OT PaspeLleHnst Mo YacToTe U BPEMEHWN yCpeaHEeHUs.

3.35 umkn kavaHuAa (YacToTbl) (sweep cycle): NMepemelueHne (pasBepTka) NO 3agaHHOMY AUanasoHy
4acToT N0 0AHOMY pa3y B KAXAOM U3 HanpasneHuid (Hanpumep, ot 5 Ao 500 My n o6paTtHo Ao 5 Mu).

n punmMmevyaHune — B NPOTUBONONOXHOCTL UMKIY Ka4aHUA HaCcToTbl OQUHOYHAA pasBepTka No 4YacTtoTe o3HavaeT
ABWMXKeHne No gnana3oHy 4acToT TONbKO B OQHOM HanpasneHun: B CTOPOHY BO3pacTaHna nnu y6bIBaHWr'| 4acToThbl.

3.36 cKopocTb KayaHUA (4acToThbl) (sweep rate): CKOPOCTb USMEHEHUA YacTOTbl FaPMOHUYECKOro CUr-
Hana, nsmepsaemas nubo B okTaBax B MUHYTY (OKTaBa/MuH), NMbo B repuax B cekyHay (lu/c).

3.37 ucTuHHan cnekTpanbHasa NNOTHOCTb YcKOpeHus (true acceleration spectral density): Cnek-
TpanbHasa NNOTHOCTb YCKOPEHUA, BO3AeNCTBYOLero Ha obpasel.

4 O6wme TpeOGOBaHUA K UCNbITAHUAM

4.1 O6wue nonoxeHus

YcTraHaBnmMeaemble TpeboBaHWA K UcnbITaTerlbHOMY 060pyA0BaHUIO OTHOCATCA KO BCEMY UCMbITaTe b=
HoMy 06opyaoBaHuio B LenoMm. B cnyyae BuGpaumMoHHOW YyCTaHOBKM 31eKTPOANHAMUYECKOrO UNWU rnapasnu-
yeckoro Tuna ato obopyaoBaHue BkM4YaeT B ceba ycunutenb MOLWHOCTWU, BUBPOCTEHA € YCTPOMCTBOM
KpenneHus obpasLa u cuctemy ynpasneHusl.

Kone6aHus BubpocTona B 3agaHHOM U NonepeyHoM HanpasneHusax cneayeTt nubo npoBepuTb A0 Havana
UCMILITAHUIA, NMMOO KOHTPONMPOBaTb B X04€e WUCMBITAHUA C NOMOLLbLIO AOMOMHUTENBHOMO KaHana B cucteme
ynpasneHusi. B HopmaTUBHOM AOKYMEHTE Ha UCTIbITaHUS AOMKHbI BbITb onpeAeneHbl ypoBHU BOCNPON3Boaun-
MO BUBpaLumn n nocrneaosaTenbHOCTb AeNCTBUI BO BpeMsA UCNbITaHUIA.

CraHaapTusoBaHHbIA MeToA UCNbITaHUIA BKITIOYaeT B cebsa cneaytowme a1anbl (NPUMEHUTENBbHO K BO3-
6Y>XAESHMIO B KAXXAOM U3 3afjaHHbIX HaNpaBneHui):
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- HauvanbHble U3MepeHUs AN onpeaeneHus AMHaMmnuyeckon xapakTepucTukn 0bpasLia Nnpu HU3KOM ypoB-
He BO36Y)KAeHUSA rapMOHUYECKOW Unn cryyariHon Bubpaumei (cm. Takke 5.4 1 9.2);

- Bblaepxky o6pasua npu Bo3gencTeum Bubpaumen B 3agaHHOM pexvuMme;

- 3aKn4nUTenbHbIE N3MepeHNs Ansi MOBTOPHOro onpeaernieHUst AMHaMU4eCKO XapakTepucTuki obpas-
ua (cM. 9.5) ncpaBHeHNs ee ¢ pesynbTaToM, MoJIyYEeHHBIM Ha 3Tane HavyasbHbIX USMepeHuit, B LiensiX BbisiBe-
HUSA BO3MOXHbIX MEXaHUYeCKUX MOBPEXAEHUA.

Ecnu guHamuyeckoe nosegeHue UCnbITyeMoro 06 bekTa XOpoLLO M3BECTHO UMW He NPeACTaBseT UHTe-
peca, TO HOPMaTUBHBIN AOKYMEHT MOXEeT He ycTaHaBnuBaTb TpeboBaHWUI K UccneqoBaHUIO AMHAMUYECKON
XapakTepUCTUKN UNN YCTaHOBUTL UX B OrpaHNYeHHOM obbeme.

4.2 CucremaynpaBneHua

YnpaeneHune nucnoiTaHusiMy TpebyeT NpuMeHeHus cneLmanbHOro NporpaMMHoro obecneyeHnsi, No3sBo-
nsoLLero NPOBOAUTL aHaNU3 AaHHLIX U yNpaBneHne UCTILITAHNAMA B pasHbIX pexumax Bo3byxaeHus.

4.3 BocnpousBogumoe aBuxKeHue

YcTaHOBMEeHHbIE HOPMAaTUBHBLIM OKYMEHTOM Ha UCTIbITAHWUS BOCNPOU3BOAMMEIE KonebaHusl Bo BCeX Tou-
Kax kpernneHusa obpasua A0IKHbI ObITb NPUBNN3UTENLHO OANHAKOBBIMW U NocTynaTenbHeIMU. Ecnun ycnosue
WAEHTUYHOCTU KonebaHuWii B pasHbIX TOUKax KpenneHUs BbINONHUTL He yAaeTcs, NPUMEHSIIOT MHOroToYeYHoe
ynpasneHue UcnbliTaHUAMMN.

Bocnpoussoanmoe ABUXKeHUe A0MKHO MMETb rayccoBCKoe pacnpeaeneHuve ansi crnyyainHon cocTaBnsito-
LeiA U 6bITb FapMOHUHECKAM ANt NEPUOAUYECKOA COCTaBNsoLWen BUBpaumu.

4.4 MNonepeyvHana BUGpauusn

Monepeuryto BGpaumio NMBo NpoBepsIIOT A0 NPOBeAeHUA UCNbITaHUIA, BO3BYxaas obpaseL, criyyanHon
WIN rapMoHUYeckoi Bubpauuen, ypoBeHb KOTOPOI yCTaHOBEH HOPMAaTUBHLIM JOKYMEHTOM, NT60 KOHTponu-
pYIOT BO BpeMS UCTIbITaHUIA, UCMOSb3YS ANA 3TOro AONOMHUTENbHBIN KaHan CUCTEMbl yNpaBreHus.

3HayveHne KOHTPONIMPYEMOro NapameTpa Ha KaXXaoWn YacToTe B K40 NPOBEPOYHOM TOUKE U B KaXXA0M
13 HanpasneHWi, NepneHaNKYNSPHLIX K HanpaBeHWUI0 OCHOBHOMO ABUXEHUS, He JOSDKHO NPeBbILLaTh YCTaHOB-
NEeHHoro 3HavYeHus B ananasoHe yacTtoT cebiwe 500y, a B gnanasoHe yacToT 40 500 'L, He AOMKHO NpeBbILAaTh
YPOBHS1, KOTOPLIN Ha 3 AB HUXe 3Toro ycTaHOBMEHHOro 3Ha4YeHUsA. CpeaHekBaapaTUYHOE 3HaYeHUe YCKopeHUs
(Bo BCer nonoce YacToT) AnA noboro HanpasneHUs, NepNeHANKYNAPHOro K 3a4aHHOMY HanpaBneHUo ABuKe-
HWA, He OOSKHO npesbiwaTth 50 % 3Ton Benu4MHbI A5 3a4aHHOro HanpasneHusa aswkeHusa. Hanpumep, ana
06pasLoB HeGOMbLIUX pa3MEPOB HOPMATUBHBLIM JOKYMEHTOM MOXeT OblTb YCTaHOBMeHO TpeGoBaHue, UToOkI
3Ha4yeHWe KOHTPONMUPYEeMOro napameTpa MnonepevyHon BubpauuMuM He npeBblllano 3HaYeHWe 3TOoro Xe
napameTpa A5 BOCMPON3BOANMOro ABMKEHUS, yMeHbLUeHHoe Ha 3 Ab.

[nsi 06pasLoB 60MbLNX pazMepoB U 6OMNbLIOK Macchl MOXKET OKa3aTbCsl 3aTpyAHUTENbHLIM BhINOMHe-
HWe orpaHUYeHUiA Ha NonepeYHyo BUOpaLMo BO BCEM AManasoHe YacToT UCTbITaHUA. TpyAHOCTU B BbIMNOSHe-
HWUW YCTaHOBMEHHbIX OrpaHNYeHU MOryT BOSHUKHYTb TakXKe 1 B TOM Criydae, eCrm HopMaTUBHBIM JOKYMEHTOM
npeannucaHo NPoBOANTL UCMIbITAHNS B LUMPOKOM AMHAMUYECKOM AnanasoHe. B aTom cnyyae B HOpMaTUBHOM
AOKyMeHTe JofkHa 6bITb UCMONb3oBaHa 04Ha U3 credytoLmx hopMynMpPoBOK: «rnonepeyvHas Bubpaums, npe-
BbllLatolas 3adaHHbll YPOBeHb, AOMKHA BbiTh 3aduKCMpoBaHa U ykasaHa B NpOTOKOMe UCTbITaHUA» Unu
«KOHTPOMb NonepeyHon BUBpaLummn He NpoBoOaAT».

4.5 YcraHoBKa o6pasua

O6pasey gomkeH 6bITb 3akpenneH Ha BubpocTorne B cooTBeTCTBUM ¢ TpeboBaHuamu FTOCT 30630.0.0.

4.6 U3MmepuTenbHas cucteMa

XapakTepucTuKkn U3MepuTenNbHOM CUCTEMbI A0IMKHBI MPeaycMaTpuBaTh BO3MOXHOCTb MPOBEPKA BbINOM-
HEeHUs1 YCMOBWS, UTO UCTUHHOE 3HaYeHNe napameTpa BubpaLumm B KOHTPOMbLHOM TOUKE B 3a4aHHOM Harnpasne-
HUW ABWXKEHUS He BbIXOAUT 3a npeaeribl yCTaHOBEHHOro AoMycKa.

Ha To4HOCTb N3MepeHnin okasbiBaeT CyLLeCTBEHHOE BIIMSIHAE YaCTOTHasi XapakTepucTuka nsmepuTesb-
HOW Lienw, BKMovatoLei B cebs gaTumk BUbpaLmm, cornacyllee ycTpoWcTBO 1 ycTpoicTea cbopa n o6paboT-
KM AaHHbIX. HWKHSA rpaHuua gnanasoHa 4acTtoT U3MEPUTENBHON cucTeMbl He AoSmkHa npeBbiwaTth 0,5 £, a
BEPXHSIs rpaHuLa — He J0MKkHa BbITh MeHee 2 f, (CM. pucyHok 1). B ykasaHHOM gnanasoHe 4acToT amniuTya-
HO-4aCTOTHasi XapakTepUCTMKa NU3MEPUTENTbHON CUCTEMbI A0MKHA ObITb MOCTOSAAHHOW B Nnpeaenax = 5 %.

5 Tpe6oBaHUs1 K BOCNpON3BOAUMON BMOpauumn

MeToa ncnbiTaHUiA, yCTaHOBMEHHbIA HACTOALWMM CTaH4apToM, NpedycMaTpuBaeT Bo3aencTaune Ha obpa-
3eL, LUMPOKONOMOCHOM CyYanHon BubpaLueid B coueTaHnm bo ¢ y3KononocHoM cryvyanHon sBubpauuen, nbo
C rapmoHuyeckoi Bubpaumein, nnbo c Bubpavmen 06oux ykazaHHbIX TUNOB. HopMaTUBHBIM JOKYMEHTOM MOXET
6bITb NPeAyCMOTPEHO, YTO BO3OYXaeHMe Y3KONOMOCHOM Cy4aliHON U rapMoHUYeckon Bubpaumei ocylue-
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CTBNSAIOT C Ka4YaHMEM 4acToTbl B 3adaHHOM pguanasoHe. [pu npoBedeHWW WCMbITAHUM AAHHOIO BuAa
Heo6X04MMO NpYHMMaTL BO BHUMaHWE CrieayloLee.

B HOpMaTMBHOM JOKYMEHTE A0omKeH ObiTh YCTAHOBMEH Cnoco6 3aaHus CTENeHU XeCTKOCTH YCMNOBUIA
ucnbITaHuii ans crydariHoi BuGpaumn: MAX unn SUM.

CneKTp yCKOPEHWUs MOXET npeacTaenaTb coboi:

- Cyneprnosvuuio CNeKkTpoB LUMPOKOMOOCHOM CriyvaiHow Bubpauumm, y3KOnonocHOM criyvainHoin Bubpa-
LIMM M rapMOHUYECKMX COCTaBIAIOLMX AT CUCTEM YNPABNEHUs1, B KOTOPbIX rApMOHUYECKUIA CUrHas 3a4aeTcs B
BWAE CMEKTPanbHOM NUHUMK;

- CYneprno3nLmIio CNEeKTPOB LLMPOKOMOMOCHOW Criy4aiHON BUGpaLmm 1 y3KONonocHO cry4YarHoin Bubpa-
LMK, a Takke He3aBMCUMbIE rapMOHMYeckue konebaHus Ans cucTeM ynpasrieHusl, B KOTOPbIX FAPMOHUHECKUN
CUrHan reHepupyeTcsi HenpepbIBHO B HaCTOTHOW obnacTw.

5.1 [lonycku Ha xapaKkTepuCcTUKK criy4yauHon Bubpaumnm

5.1.1 Bubpauus B NpOBepOYHbIX U KOHTPONILHOW TOYKaX

MHCTpyMeHTanbHas NorpeLLtHOCTb OLIEHKM CEKTPanbHOMN NITOTHOCTU YCKOPEHWS B KOHTPOSbHOM 1 NnpoBe-
pOYHOM TOYKax Ha MHTepBarne YacToT oT f, Ao f, He JoKHa BbIXOAUTbL 3a npegensl + 3 4b oTHocUTenbHO 3anaH-
HOW cneKTpanbHOW MMOTHOCTUM YCKOpeHus.. [aHHbLIM [OMycK He YYWTbIBaeT Cry4vaiHyl0 NOrpellHOCTbL M
cMelleHre. XapakTep1CTMKU Cry4aiHON NOrpeLIHOCTM MOTyT 6bITb paccuUMTaHbl MO pe3ynbTaTtam UCTbLITaHUNA.

CpepnHekBagpaTMHHOE 3Ha4eHne YCKOpeHus B inanasone ot f, 0o f,, amepeHHoe HeNnoCpeCTBEHHO UK
norny4eHHoe pacyeTHbIM CrocoboM, He AoMKHO oTnM4aTbes 6onee Yem Ha + 10 % OT cpeHeKBaapaTUYHOIO
3Ha4YeHus1 AnA 3afaHHON CrieKTparibHOM NNOTHOCTM YCKOPEeHUsi. OTO OTHOCUTCS K CUrHanY Kak B peasibHOM, Tak v
B BOOGpa)kaeMoWi KOHTPOMNLHOW TOUKE.

HanHble TpeGoBaHusi MOTyT GbiTb TPYAHOBbLINONHUMbBI HA OTAENbHBIX YacTOTax unu ansA o6pasuos 6onb-
LIKX pa3mepos nim GonbLion maccol. B aTom criyyae B HOpMaATtMBHOM AOKYMEHTE MOTYT ObiTb YCTAHOBMEHbI
6onee WMpOKMe rpaHuLibl Zonycka.

Cnap crnekTpanbHOW NNOTHOCTU YCKOPEHUS Ha HDKHUX YacToTax [IoNMKeH COCTaBMsATbL HE MeHee NNioC
6 nb/okTaBa, a Ha BbICOKMX YacToTax — He 6onee muHyc 24 nb/okTaBa [cM. B.2.3 (npunoxexue B)).

,EIJ'IH UCMNbITAHUIA C KAYaHMEM YacTOTbl AONyCKU Ha CrNeKTpasibHble COCTaBndAlLlue ¢ MSMGHHIOLU,eﬁCFI Yyac-
TOTOM A0MKHbI ObITb TEMM e, YTO U Ha COCTaBNSAOLLME LLIMPOKONONOCHOMU BUbpaumun. OaHaKo 3To MOXeT ObITb
HEBBINOMHWUMO MPU BLICOKON CKOPOCTU KavaHus. B aTOM crnyvae Aonycku Ha cnekTpanbHble CoCTaBnaoLme
OOMKHbI ObITb YCTAaHOBMNEHLI B HOPMATUBHOM JOKYMEHTE.

5.1.2 BepoATHOCTHOe pacnpeaeneHue

MrHoBeHHOE 3Ha4YeHMe YCKOPeHMsi B KOHTPOSbHOM TOYKe AOSMKHO GbiTk pacrnpeneneHo no 3akony, 6nms-
KOMY K rayCCOBCKOMY, KaK NoKasaHo Ha pucyHke 2. lMoareepxaeHne 3Tomy AOMmKHO 6biTb NONy4YeHo B Npouecce
kann6poBkm cucteMbl. Bug pacnpegenenus curHana B NpUCyTCTBUM FAPMOHUYECKOW COCTaBNAIOLLEA NOKa3aH
Ha pucyHke 4.

30
MnkoBoE 3HaYeHUe

CpepHekBaapaTuiHoe
3Ha4YeHue

Bpews: BeposTHoCTb

MukoBoe 3HaveHue 30
G — CTaHAapTHOE OTKIIOHEHUE

PucyHok 2 — CnyvaitHbiit curian, 65m3akmit K HopMarbHOMY, C 3aaHHBIM YPOBHEM OTCEYK1
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OTceyka 3agatoLlero curHana AofmkHa 6biTb Ha YpoBHe He MeHee 2,5 cpeAHEKBaApaTUYHOTO 3Ha4YeHUA
(cm. 3.18). Heobxoaumo ybeautbes, 4To BpeMeHHas bopma curHana B KOHTPOSbHOW TOUKE COAEPXKUT NUKK,
npeBblLlaloWUe 3agaHHoe cpegHekBagpaTUYHOe 3HauYeHne He MeHee YeM B 3 pasa, ecriv ToMbKo UHble Tpe6o-
BaHWs He yCTaHOBMEHbI COOTBETCTBYHOLWNM HOPMaTUBHBLIM AOKYMEHTOM.

Ecnu ana ynpasneHus UCNONb3yOT CUrHan B BOOGpakaeMoi KOHTPOSIbHOM TOYKe, BhiLLeyKa3aHHOe Tpe-
GoBaHWe K 3Ha4YeHWnio NUK-cpakTopa pacnpocTpaHsieTca Ha BCe MPOBEPOYHbIe TOYKWU, CUrHasbl B KOTOPBIX
ncnonb3ayoT 4N GOPMUPOBaHUA CUTrHaNa ynpasneHus.

MNoTHOCTEL BEPOATHOCTU pacnpeaeneHUs paccYUTLIBAKOT NO ABYXMUHYTHOW peanuaauumn curHana B KoH-
TPOMbLHOM TOYKE B Havane, B cepegnHe 1 B KOHLEe UCMbITaHWIA.

5.1.3 Cratuctuyeckass TOMHOCTb

CraTucTnyeckyto TOUHOCTb ONpPeaenatoT Yepes YNCNO CTaTUCTUYECKNX cTeneHen ceoboabl N,y v nosepu-
TenbHbIA ypoBeHb (CM. pucyHok 3). CTaTucTuieckoe YUcno cteneHer cesoboael onpeaensioT no chopmyne

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

roe B, — paspelleHue no vacrore, u;
T, — athheKTBHOE BpeMs ycpeaHeHus, C.
3HaveHue N He JoMmkHO 6bITb MeHee 120, ecnii ToNbko UHOe TpeboBaHWe He yCTaHOBIIEHO COOTBETCTBY-
OLLMM HOPMaTUBHEIM JOKYMEHTOM.
Ecnu HopMaTMBHBIM [JOKYMEHTOM YCTaHOBMEHbl AOBepuTenbHble YPOBHW, KOTOpble Heobxoaumo
cobmocTU NpY NPoBEAEHUN UCTILITAHWA, ANA pacdeTa CTaTUCTUYECKON TOYHOCTM criedyeT UCToNb3oBaTh AaH-
Hble pUCcyHKa 3.

ab %
N} —
g %7 3004
==
T
2 4+ 250
)
2 99 % | [doBepuTenbHas BEPOSITHOCTb
8 3200 PN
= 95 % [~
(]
E 2 \“\
g ° | 150 ——
1 50 % B S —
e — ‘-'Q‘\¥
0— 100
-1-{ 80 :
W et
0 R i
-2 "] et
_ 95 %
60
99 %
-3 50—
4-{ 40—
30 40 50 60 70 8090100 120 200 300 400 500

Cratnctuyeckoe umcno creneHei ceo6oab

Pucyrok 3 — Ctatuctmueckasi TOHHOCTb BOCNPOU3BEAEHUS CMEKTPanbHON NITOTHOCTM YCKOPEHUST B 3aBMCUMOCTU
OT uncna creneHei ceo60abl ANA pasHbIX 3HAYEHWI AOBEPUTENBHON BEPOSITHOCTU

5.1.4 PaspelueHue no vyacrore

PaspelueHue no yactote B, U, 3aBUCUT OT MaKCUManbHON TaKTOBOW YacTOThl KOHTPONNEpa CUCTEMBI
yrnpagsneHusi n4yncra IMHWN B CNeKTpe CUrHana n:

B, = fuo/n, )
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rae fgn, — MakCuManbHas TakToBasi YacTOT KOHTPONMEpa CUCTEMbI ynpasneHus, 'y, KoTopas AoIKHa He
MeHee 4yeM B fiBa pasa npesbiathb £, (CM. pucyHok 1);
N — YMCNO CNEeKTpanbHbIX IMHAY, PaBHOMEPHO PacTONOXEHHbIX N0 AUaNasoHy YacToT BNAOTL AAO fy,q,.
PaspelueHue no yactoTe AOMKHO ObITb YCTAHOBNEHO HOPMATUBHBLIM [OKYMEHTOM [CM. Taloke pa3aen 13,
nepeuncnenue h)].

MNOTHOCTb BEPOATHOCTH

0,010
0,009

1
0,008
0,007
0,006

5

0,005
0,004 3
0,003 3
0,002

4 / !
0,001 7 A ]
0,000 P o j & o,

150 100 50 0 50 100 150

YckopeHue, mic?

1 — YUCTO rapMOHUYECKUI curHar; 2 — rapMOHUYECKWIA U cnyyaiHbiv (CIMY — 0,1 M2/c3) CUrHanbl; 3 — rapMOHU4YECKUIA U CNyYanHbIA
(cny —1 M2/c3) curHarb1; 4 — rapMOHUYECKWii 1 criyuaiHbii (CMNY — 5 M2/c3) curtansl; 5 — uncTo cnyqanHbIi curHan
(cny — sm2/c3)

PucyHok 4 — [NOTHOCTL BEPOSITHOCTU pacrpeaeneHns rapMoHuieckoro (amnnutyaa 50 m/cZ, yactora 120 M'y)
n cniyyaiiHoro (B Anana3soHe o1 20 go 200 ML) curHanoB, a Takke UX CoMeTaHun

5.1.4.1 CoueTaHue LUMPOKOMOIOCHOTO W Y3KOMOMOCHOrO CRy4aiHbiX curHanos B, BbIGMpaloT Takum
0bpa3oM, 4TODbI:

- opHa 13 crneKTpanbHbIX IMHUIA coBnagana ¢ fy, a nepeas cneKkTpanbHas NMMHKSA Obina pacrnonoxeHa He
Bbilwe 0,5f;

- [Be cneKTparnbHble NMHUKU onpegensnu copMy cnaga crnekTpanbHON NIIOTHOCTA YCKOPEHMS Y3KOMo-
NOCHOTO cUrHana.

Ecnu BbilenepeuncneHHbIe Tpe6oBaHUA AAI0T 1Ba pasHbIX 3Ha4eHus B,, TO BbIGUPaIOT HaMMeHbLLIee
N3 HUX.

MpumeyaHue—BbiGop By npeanonaraer KOMNPOMUCC MeXay CTpemrneHmem Gonee KauecTBEHHO onucarb
cnekTp Bo30OyxaeHuss U HeoGxoaMMOoCTbIo oGecneunTb GbiCTpoaeicTBUe cUcTeMbl ynpaeneHusi. KpoMe Toro, yeenuueHue
CKOPOCTM Ka4aHUsl 4acTOTbl MOXET NoTpeGoBaTh Gonee BLICOKOrO paspeLleHus No YacToTe Ans NogAepXXaHus ynpaBneHus
BO BCEM AvanasoHe 4acToT Ka4YaHusl.

5.1.4.2 CouyeTtaHune rapMOHUYECKOTO U CITy4aiHOIo CUFHANOB

B, BbiGypatoT Takum 06pasoM, 4ToObI 0jHa M3 CNEeKTpanbHbLIX IMHWA coBnazana cf,, a nepeas cnekrpans-
Hasi NMHUA Gbina pacnonoxexa He Boiwwe 0,5 f;.

KauyaHue 4acToTbl rapMOHUYECKOro CUrHana No BO3MOXHOCTU AOSMKHO ObITb HenpepbIBHLIM. [1nsi cuctem
ynpaBreHus], B KOTOPbIX 4acTOTa rapMOHNYECKOro CUrHana usMeHseTca ckaukoobpasHo, B, IOMKHO cocTas-
nsATh He Gonee 0,1 % fgp,.

5.2 [lonycku Ha xapakTepuCcTUKN rapmoHu4eckon Bubpauumn

5.2.1 Bubpauus B KOHTPONbHON TOMKE

Mpw Ka4aHUM HYacTOTbI FAPMOHUYECKON COCTaBAIOLEN, BOCNPOU3BOAMMON Ha (hoHe criyHaiiHbIX konebta-
HWWA, ANS OLleHKN ee aMnUTYAbl 0OLIMHO UCNONb3YIOT LM POBOI cneaswuA hunbTp. ATOT hUNLTP NO3BONAET

9
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0TCceYb 3HaYMTENbHYHO YacTb CryyaiHoli cocTasnstolleid. OgHako B No6om crydae oleHka aMnnuTyasl 6yaet
coaepaTb A0 CryYaiHoro Wyma Ha YactToTax, pacnonoXeHHbIX BOIM3nYacToThl rapMOHUYECKOro curHana.
Kpome TOro, 4yem 60nblUe OTHOLLEHWE CNeKTparibHON NIIOTHOCTN YCKOPEHUS Criy4anHOro curHana K nofioBuHe
KBagpaTta amnanTyabl rapMOHUYECKOro CUrHana (HasblBaemoe Takke OTHOLLEeHWEM MOLLUHOCTe), TeM 6onbLue
6ypeT 4ons 3Ton cnyvyanHon NorpeLlHoCcT. Y MeHbLLeHWe norockl cregswero dunbTpa no3BosUT yMEeHbLNTb
CMyYanHyto MOrpeLiHocTb, O4HAKO 3TO COMPOBOXAAETCA YBESIMYEeHUEeM 4ucra OTCYETOB, MO KOTOPbIM
BBIMOHAOT yCpeaHEeHNe.

Ecnuv obpasey 06nagaeT ocTpbIM BbICOKOAOOPOTHEIM pE30HAHCOM, YBENMYEHWE YACTTa OTCHETOB NMPUBO-
OWUT K 3HaUNTENbHOMY CMELLEeHMIO OLeHKN OTKITUKA.

[onyckv Ha amMnnnTyay rapMOHUYEeCKUX COCTaBMAOLMNX, AeNCTBYIOWMX Ha hoHe cry4vanHoi Bubpauuu,
OOMKHbI ObITb BorbLUE, YeM COBOKYMHas NOrpeLllHocTb, BKIoYaoLwas B cebs cnyyanHyro norpelwHocTb, cMe-
LieHWe, MOrPeLLIHOCTb Lieny YNpaBneHns N MHCTPYMEeHTanNbHYo NorpeLlHocTb.

Ha pucyHke 5 nokazaHa pekoMeHayeMasi CKOPOCTb Ka4aHWs YacTOThl B 3aBUCUMOCT OT OTHOLLIEHUS MOLLL-
HOCTel B NpeanonoXeHUn BbINONIHEHUS CReAy oL X YCIIOBUIA:

- MPUMEHSIOT LMPOBYIO cneasiuyto (bunbTpaLmnio ¢ UCNoMb30BaHNEM UHTErpUPoBaHNA Npou3BeaeHUs
curHana B KOHTPOSbHOW TOYKE Ha rapMOHWUYECKUIN CUTHaT;

- MPUMEHSIOT 3KCNOHEHLManbHoe ycpeaHeHne Npy oueHKke amnauTyasl curHana;

- ko3 dnumneHT aemndguporaHnsa obpasua paeeH 0,01;

- E, npeactasnseT coboi COBOKYMHYIO MOrPeLLHOCTb CMELLLEHNS U CIyHaiHON NOrpeLlHOCTH, He YUnThI-
BatloLLen Apyrne NCTOMHNUKA NOrPELLHOCTEN, TaKMe KaK NorpellHOCTb Lenn ynpasneHUa u UHCTPYMEHTanbHasn
MorpeLHoCTb;

- COBOKYMNHas NnorpeLlHocTb BblpaxeHa Yepes cTaH4apTHOe OTKNOHeHue.

B aTOM cny4ae nonHas norpellHocTb E;onpeaenseTca dopmynon

E=K\EL +E2+EZ, (3)

raoe K — koadduumeHT, paBHbIA ABYM (€CNv NofHas NorpewwHocTs onpeaeneHa Yepes yaBoeHHoe cTaHaapT-
HOe OTKINOHEeHue);
E; — cTaHOapTHOE OTKINOHEHNe NHCTPYMEHTabHON NOrpeLHoCTy;
E,— cTaHpapTHOe OTKIIOHEeHWe NorpeLHOCTN CUCTEMBI YNpaBneHua.

CKOPOCTb Ka4aHWA YacTOThbl, OKTaBa/MUH
10,0

\
T — o 2 .
0,01 [~
:E.* 1
\\ 3 e
0,001 —
\\‘
0,00001
0,001 0,01 0,1 1,0

OTHOLWeHWe MOLWHOCTel
1—E,,=10%;2 —Ey,=5%;3 —E.,=25%

PucyHok 5 — PekomeHayemas cKopoCTb KavyaHUsi YaCcTOTbl B 3aBUCUMOCTY OT OTHOLLEHUSI MOLLHOCTEN
ANA pasHbIX 3HaveHun E

10
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5.2.2 [lonycku Ha 3Ha4YeHUe YacToThl

MpuMeHsaT cneaytoLime 40NyCKM Ha 3HaYeHWe YaCToThl FrapMOHNYECKOro cUrHana:

1) Ans curHana c KayaHnem 4acToTbl:

= 17U B ananasoHe ot 50050101,

* 2 % B gnanasoHe Bbiwe 50 Ny;

2) AnsicurHana Ha cpukenpoBaHHon yacToTe: +2 %.

5.3 CtpaTerus ynpaBneHus

5.3.1 OgHoOTOYeUYHOE UITU MHOTOTOUYEeYHOE YNpaBrieHue

EcnunpeanucaHo HopMaTUBHBEIM JOKYMEHTOM UMK BhISIBIEHA B X04e NpefBapuUTenbHOro obcnegosaHust
HeobXoaMMOCTb NPOBEAEHUS UCTILITAHUIA C MHOrOTOYEYHBLIM YNpaBneHMeM, TO AoMkHa ObiTb onpeaeneHa
cTpaTerusi aToro yripaBneHus.

HopmaTUBHBIM AOKYMEHTOM AOMKHO BbITh YCTAHOBMEHO, Kakoe yrnpasrieHue crnefyeT NPUMEHsITb: OOHO-
ToYeYHOE UM MHoroToueyHoe. Ecnn MHoroTouevHoe, TO HOpMaTUBHBLIM IOKYMEHTOM A0SHKHO ObITh Npeanuca-
HO, MO KaKOMY CUrHary OCyLLIeCTBISAOT yNpaBfieHne: curHany, ycpeAHe HHOMY Mo NPOBEPOYHBLIM TOUKaM, UM Mo
cuUrHany B HeKoTopol BbIGpaHHoM Touke (Hanpumep, Toi, rae BUbpaumnsa MakcumarnbsHa).

MpumeyaHue—Ecny ynpasneHue no ogHol TOYKE HEBO3MOXHO, TO UCMOIb3YIOT MHOFOTOYEYHOe yrnpaene-
HVe, onpeaenve crnocob NonyyYeHust curHana ynpaerneHus — o CpegHEMY UMK MO SKCTPEMANbHOMY 3HAYEHUIO B NMPOBE-
POYHbIX TOYKax. B niobom cnyyae koHTpornbHas Touka yaeT Boobpaxaemoii. Micnonb3yeMbiii MeToA ynpaeneHnsi 4OrKeH
ObITb OTPaXeH B NPOTOKONE UCMbITAHUNA.

Hwuxe onucaHbl BO3MOXHbIe CTpaTterum ynpasrieHUs.

5.3.1.1 ¥YnpaBneHue no cpegHemMy sHa4YeHUIo

B naHHoM criocobe yrnpaBneHus curHan ynpasneHus onpeaensioT no curHanam B kaxaonu NpoBepoYHon
Touke, hopMNPYs ero NOCPeaCcTBOM apuUMeTUYECKOro yecpeaHEeHUs Ha KakaoW YaCcTOTHOW COCTaBMAOLWEN.
Mocne 4ero cpaBHMBAOT amMNUTYAbl BCEX YaCTOTHBIX COCTaBMISAIOWMUX CUrHana ynpasneHusa 1 3agawowero
curHana.

5.3.1.2 YnpaBneHue no cpeaHemMy 3Ha4eHUIo C KoppekLuen

3HayeHue amnnnTyabl a, Kaxaoi YacTOTHON COCTaBNSAOLWEeNA CUrHana ynpasneHna nofy4vaioT ycpeaHe-
HWeM No aMNUTYAaM &y, ..., &, COOTBETCTBYIOLMX YaCTOTHBIX COCTABMSIOLIMX CUTHAMNOB B NPOBEPOYHbIX TOY-
Kax ¢ UCMonb3oBaHMeM BeCOBbIX KOS MULIMEHTOB W,,..., W,

a, =(aw,+...+taw)w, +. .. +w,). 4)

Takas cTpaTterus ynpasneHus npegnonaraeT BOSMOXHOCTb BHECEHUS! cCUrHanaMm B pasHbiX MpoBepoY-
HbIX TOYKax pasHblX 40MeN B CUrHan ynpasneHus Ha Kaxaon YactoTte.

5.3.1.3 ¥YnpaBneHue no akcTpemanbHOMY 3HAYEHUIo

B aaHHoM criocobe curHan ynpasneHus BbIMUCTSIIOT NO 3KCTPeMasibHLIM 3HaYeHUAM napameTpa ynpas-
NeHUs1 Ha Kaxaon YacToTe B KaxAoW NpoBepoYHON Touke. Takas cTpaTervst No3BonsieT NocTpouTb curHarn
ynpasfeHnsi B YaCcTOTHON 061aCTu Kak ornbaroLLyto No CnekTpamM CUrHanoBs B NPOBEPOYHBIX TOUKaX, HaHeCeH-
HbIX Ha oAWH rpaduk (ynpasneHue no MakcuMmansHOMY 3HaYEHWUIO), UMK KaK HUKHUI Npeaen 3TUX CUrHanoB Ha
Kaxkgou YacToTe (ynpaeneHue no MUHUMarsHOMY 3Ha4YeHUI0).

5.4 OnpepgeneHue YaCTOTHOW XapaKTepPUCTUKU

WccnenosaHus 4acTOTHOM XxapakTepnucTuki obpasLia NnpoBoasT BO BCEM AManasoHe YacToT UCMbITaHUI
noMOCT 30630.1.1.

6 CTeneHb XeCTKOCTU YCNOBUMA UCNbITaAHUNA

CreneHb XeCTKOCTN YCIIOBUIA UCMIbITAHWUI ONpeaenseTcs codeTaHneM criedyoLmx napameTpos:

- AnanasoHa 4acToT UCMbITaHWUN;

- 3Ha4eHW crneKkTpanbHON MIOTHOCTM YCKOPEHUS LUMPOKOMONOCHOM BUBpauun;

- (bopPMBbI KPMBO CNEKTParnbHON NIIOTHOCTU YCKOPEHUS LUMPOKONONOCHO! BUBpauun;

- OQnanasoHOB YacTOT Y3KOMOMOCHOM CryYaiHon BUbpaLuu;

- rapMOHMYECKUX COCTaBNAOLWNX BUOpaLmm;

- CKOPOCTW Ka4aHWsi YacTOThl;

- ONUTEnNbHOCTM BO3AeNCTBUA BUGpaL un.

YkazaHHble napamMeTpbl AOMKHbI ObITh onpeAeneHbl COOTBETCTBYIOWNM HOPMAaTUBHBIM OOKYMEHTOM
OOHWM 13 crieaytoLmx crocobos:

- BblI6OPOM M3 3HAYEHWIA, NpnBeAEHHbIX B 6.1—6.3;

11
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- UCXO[S U3 N3BECTHBIX YCIOBUIA 3KCMyaTaLnmn U3aenus, eCni OHU JatoT CYLLUECTBEHHO UHble 3HaYeHUs
napameTpoB.

MpumeyaHune—Ipu onpegeneHnn ypoBHEN Cny4YanHON Unv rapMOHWYECcKon BUBpauum No 3anucsam peans-
HbIX Ha6mo,qum7| cnepyet 06pau.|,an= BHMMa@HWe Ha TO, YTO NCNonb3yemMble MeTOAbl CXKaTus AaHHbIX MO CyWeCTBEHHO
MCKa3UTb aMNIUTYAHbIE COOTHOLWEHUS! CUrHaNOB.

6.1 LUupokononocHas cnyvaitHasi BUGpauus

6.1.1 Ouana3oH 4acToT UCNbITaHUIA

paHWyYHbIe 3HaYeHUs AnanasoHa YacToT UCTIbITaHWIA, KOTopble AOMKHbI ObITh onpeaeneHbl HopMaTUB-
HbIM JOKYMEHTOM, pekoMeHayeTcs BulbupaThb U3 psaaa ... 1;2; 5; 10; 20; 50 ... 3HaueHne HKHeN rpaHnLbl f; He
AOMKHO BbITb MeHee 1L, a 3HaYeHWe BepxHew rpaHuLibl f, He AoMKHO GbITb Gonee 5000 My,

6.1.2 CnekTpanbHas NNOTHOCTb YCKOPEHUSA LUMPOKONONOCHOM cnyYyahHoW BUGpaLumn

3HayeHve cnieKTpanbHO NMOTHOCTY YCKOpeHUs B AnanasoHe mexay f;, 1 f, (cM. pucyHok 1) B (M/c?)?/Ty,
BblOupatoT n3 psga ... 1; 2; 5; 10... MuHumansHoe 3HavyeHne — 0,01, makcumansHoe — 100.

MpwnmeyaHwn e — Ecnv cnektpanbHyo NIOTHOCTb YCKOPEHWS BbIPAXatoT Yepes eAnHULY YCKopeHus cBoGogHo-
ro nageHus g,, To ANA Lenen HacTosAwWwero cranaaprta npuiumaiot g, = 10 m/c2.

6.1.3 dopMa KpuBOM cCNeKTpanLHOM NIIOTHOCTU YCKOpPEeHUs

Ons HacTosiWwero UcnbliTaHUa hopmMa KpUBOWM CrieKTpanbHOW NNOTHOCTY YCKOPEHUS onpeaeneHa B Buae
yyacTKa C NNoCcKon BepLUMHOM (CM. pucyHok 1). B ocobbix cnydyasx gonyckaeTcs, 4Tobbl pyHKLMA cnekTpanbHOM
NNOTHOCTN YCKOPEHUA MMena nHon Bua. Mpu aToM BUA AaHHON pyHKUMN AOIKeH BbiTb onpeaeneH B HOpMaTUB-
HOM foKyMeHTe. Ecnv AnanasoH 4yacToT ncnbiTaHuin pa3buT Ha nogananasoHbl, B KaXA0M U3 KOTOPbIX CNeKT-
panbHyt0 MAOTHOCTb YCKOpPeHWsl 3adaloT B BuAe MOCTOSIHHOrO 3HayeHusl, TO rpaHuubl NoaananasoHoBs U
3HaYeHWs1 CNeKTparibHON NIIOTHOCTN YyCKOpeHUs creayeT BbIbupaTh U3 3Ha4YeHWiA, NpuBeAeHHbIXB6.1.116.1.2.
B cooTBeTCTBYIOLEM HOPMATUBHOM JOKYMEHTe AOSKHbI ObITh Takke onpeaeneHsbl BUAbl KpUBLIX Ha rpaduke
cnekTpanbHOW MNMOTHOCTU YCKOPEHWUS, COeAVHSIOLMX MOCTOSIHHbIE YPOBHW 3TOW byHKUMUM B cOCeaHUX
nogananasoHax.

6.1.4 OnuTenbHOCTb BO3A4eACTBUS BUGpaLu (BpeMs BbioepxkKKu)

JnuTenbHOCTb BO3AENCTBNS BUBpauuun, B MUHYTax (4acax niv gHsx), Kotopas AoMmKHa ObiTb yCTaHOBe-
Ha HOpMaTUBHBLIM JOKYMEHTOM, pekomeHayeTcsi BblbupaTtb U3 psaa ... 1; 2; 5; 10... ¢ gonycTUMon norpeLu-
HocTblo + 5 %.

6.2 Y3kononocHas cnyvyaiHasa Bu6paumsa

B HopmaTMBHOM AOKYMeHTe A0MKHO BbITh onpeaeneHo YMCro Noroc cryvaiHon Bubpauun, fobasnse-
MO kK (POHOBO LUMPOKONONOCHOM BUBpaLnn.

Ans kaxxgoi nonocel He06Xo0AMMO YCTaHOBNUTL crieaytoLlee:

a) LWKUpUWHY nonockl (oHa AomkHa 6biTb He MeHee 0,5 % 1 He Bonee 10 % gnanasoHa 4acToT LWMPOKOMNOo-
NOCHO cny4aiHoin Bnbpaumn). HUXKHAS rpaHuLa nonockl 4acToT He AoSKHA NeXaTb Hke YABOEHHOro paspe-
LLEeHWS No YacToTe;

b) HWKHIO N BEPXHIO rpaHuULbl LIMKNA KavaHUsi 4acToThl;

C) CKOPOCTb KayaHus B oKTaBa/MUH unu Mu/c unum BpeMs NpoxoxaeHuUs oaHoro LMKa KayaHus;

d) uncrno UMKIOB KavYaHWUst UM ANUTENbLHOCTL BO3AENACTBUSA Y3KONONOCHOW BUBpaLnu;

€) 3aKOH U3MEHEHUS YacTOThl: IMHEMHBIN UK NorapndgMmuye cKUii;

f) HauvanbHoe HanpaBneHue N3MeHeHUs YacToThl (B CTOPOHY BO3pacTaHus Unu yobiBaHus);

g) 3HayeHwue crieKkTpanbHOWM MNIIOTHOCTU YCKOPEHWS B pedenax nornockl;

h) crpaternio (SUM unu MAX), ucnonbayemyto npu Belbope 3Ha4eHUA cnekTpanbHOoi NIOTHOCTM YCKO-
PEHUS Y3KOMOMOCHON BUBpaLMM Npu ee coveTaHUM C LUMPOKONONOCHO BUGpaLmei.

6.3 MapmoHuueckasa BUGpauus

HopMaTvBHBIM 4OKYMEHTOM A0MKHO OblTh YCTAHOBMEHO YMCNO raPMOHNYECKUX COCTaBNSIIOLINX, KOTO-
pble AOMKHbI BbITb BO36YXAeHbl Ha (hoHe LUMPOKOMONOCHOW cryYaiHoi Bubpauun. [ns 3TuxX rapMoHNYecKmx
COCTaBMsIIOLLMX A0MMKHO BbITh ONpeaeneHo cneaywoulee:

a) ABMSIOTCHA N UX YACTOThl KpaTHBIMUW APYT APYTY UM HET U KakoBbl (ha3oBble COOTHOLLEHUS MeXay
HUMMU.

MprumedaHue— PazoBble COOTHOLWEHMS ONPeaensoT AN 3a4atoLWero curHana, 1 OHM MOryT OTIMYaTbesi OT
ha30BbIX COOTHOLEHWI B CUrHane ycKOpeHUsl 13-3a UCKaXeHU, BHOCUMbIX NepedaToqHbIMU yHKUMsSIMK BUBpoCTeHAa,
YCTPOWMCTBA KpenneHus u camoro obpasua;

b) HVKHSAA M BEPXHASA rPpaHULbl LKA Ka4aHWs 4acToThl;
C) CKOPOCTb KavaHWs B oKTaBa/MUH UK L/C UM BpeMs NPOXOXOEeHNA 0OHOTC LKA,
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M1 pwumeyaHn e — PekomeHgyeTcs BoIOUpaTh CKOPOCTL Ka4aHWA Kak MOXXHO MEHbLUEW COrnacHo 5.2.1 n pucyH-
Ky 5. lNpu BLICOKOMN CKOPOCTU Ka4aHUsi MOXET HabnioaaTbCs yxXyalweHne TOHHOCTU YNPABNEHNS UCMbITAHNEM;

d) HavanbHoe HanpaBfeHWe U3MEeHEHNSA YacTOThl (B CTOPOHY BO3pacTaHWUA Un yobiBaHNA), a Takke Bpe-
Msl HaYana 1 OKOH4YaHUs BO34EACTBUA Kakaon CoCcTaBNAoLWen;

€) 3aBUCUMOCTb U3MEHEHUs1 aMNANTYAbl KXKA0N COCTaBNAIOWEN OT 4acToThl;

f) 4ncno UMKNoB kKaYaHUSA NN ANUTENBLHOCTL BO3AEUCTBUSA KaXKA0N FapMOHNYECKON COCTaBMAOLIEN;

g) 3aKOH U3MEHEHUS1 YacTOoThl: NIMHENHBIA UNKU NorapudMUIecKuit;

h) 3HaueHus yacToT Npu Bo3GYXXAEHUN rapMoHUYeckon Bubpauunein Ha UKCUPOBaHHBIX YacToTax;

i) aMnNAUTYyabl COCTaBAAIOLWMX HA PUKCUPOBAHHBIX YacTOTax.

Ecnun kauyaHne yacToTbl He UCNOMbL3YIOT, NapameTpsl, ykazaHHble B NepevucneHusx b), c), d), f) u g), He
onpeaenstoT. B HopmaTMBHOM AOKYMEHTE AOMKHO ObITb YKasaHo, Kakoi MeTog Bo36YXaAeHUs rapMOHUYECKON
BUGpauneit NPUMEHSIHOT.

7 HauyanbHasa ctabunusauus

HeobxoaumocTb HavansHOW cTabunusauun 06pa3|.|,a B yCNnoBuax BM6paLI,I/IOHHOFO BO36y>KIJ,eHI/Iﬂ nycno-
BUA 3TOIO BO36y)K/J.eHI/Iﬂ OOJKHbI BbITb onpeaeneHbl COOTBETCTBYHOWNM HOPMaTUBHBIM IOKYMEHTOM.

8 HavanbHble nsmepeHus

06pa3e|.|./J.on>KeH 6bITb noaBeprHyT BU3yanbHOMY OCMOTPY, KOHTPONO pa3sMepoB U NMPOBepKe akecnnyaTa-
LUNOHHBIX CBOMCTB, Kak npeanMcaHo CooTBeTCTBYHOWMM HOPpMAaTUBHBIM AOKYMEHTOM.

9 lNpoBeaeHue NcnbiITaHUA

9.1 O6wme nonoxeHus

WcnbiTaHusa npoBogsAT B ocneaoBaTeNbHOCTU, YCTAHOBMEHHON HOPMATUBHBLIM JOKYMEHTOM U BKIOYalo-
Wweli B cebs aTansi:

- HauvanbHoe nccneaoBaHue (MPU HeOOX0ANMMOCTU) HacTOTHOW XapakTepucTuku obpasua;
BO30yxaeHne Bubpavmein HU3Koro ypoBHs ANs BEINONHEHUA TpebyeMbix HacTpoek;

BbIAEPXKKY B YCTAHOBIEHHBIX pexumax Bo36yxaeHus Bubpaunu;

- 3aKknvMTenbHOE UccnegoBaHue (NP HeobXo0AMMOCTH) YHacTOTHOM XapakTepucTUku obpasua.

Ecnv HopMaTUBHBIM OKYMEHTOM He YCTaHOBMEHO UHoe, To 06pa3sel, Bo36yxaatoT No ouepeam B Kaxaom
13 NpeanoYTUTENbHLIX HanpaBneHuin BosaencTeusa BuGpaumun. Nopaaok BbiGopa HanpaBneHust BO36yxaeHus,
€CN TOMbKO 3TO He 0BYCMOBIIEHO CreunanbHO HOPMAaTUBHBIM JOKYMEHTOM, 3HavyeHust He umeeT. Ecnn obpa-
3eL, UCMILITLIBAKOT B NOSIOKEHUU, XapaKTepHOM A5 YCMOBUIA ero aKkcnnyaTtauun, To A0IDKeH bblTb YCTaHOBNEH
cnocob yctaHoBku 06pasLia B JaHHOE MONOXeHue.

CwurHan ynpasneHus 0omkeH 6biTb NONy4eH No N3MepeHnaM B O4HON NPOBEPOYHON TOUKE NPU OAHOTO-
YEYHOM yNpaBieHUU UK B HECKOSbKUX NPOBEPOYHBIX TOUKaX MPU MHOFOTOYEYHOM YNpaBneHuu.

B nocneaHem cny4yae HOpMaTUBHBIM AOKYMEHTOM A0KeH ObITb YCTAHOBNEH OAWH U3 CNeAyoLmMX CNoco-
608 ynpaBneHus:

- MO cpegHeMy 3HaYEHUIO;

- MO cpegHeMy 3HaYEHUIO C KOppeKUNe;

- M0 MaKCUMasbHOMY UM MUHUMAaNbHOMY 3HAYEHUIO.

Mpu nto6om cnocobe ynpaBneHns KOHTPONbHaA TovKa ABNAETCA BOoBpakaeMO.

Ecnu usgenue, npegHasHauyeHHoe AN sKcnyaTauum ¢ BUGponsonaTopamm, AOMKHO BbITb UCMLITAHO
6e3 HWX, TO 4119 3TOr0 COOTBETCTBYIOLLMM 06pa30M U3MEHSIIOT CTENEHb XKECTKOCTM YCIIOBUA UCMILITAHWIA. B Hop-
MaTWUBHOM JOKYMEHTE MOXET ObITb YKasaHo, kKakuM 06pa3om cnegyeT U3MeHUTb CTeNeHb XXeCTKOCTU YCITOBUIA
UcnblTaHWIA, NPOBOANMBIX 63 BUOPON30NATOPOB.

9.2 HayanbHoe uccnegoBaHUe YaCTOTHOW XapaKTepucTUKU obpasua

Ecnu npegnucaHo HOpMaTUBHBIM AOKYMEHTOM, NPOBOAAT UCCNeA0BaHNE YaCTOTHON XapaKTePUCTUKK MO
KpaiHei Mepe B 04HO Touke obpasua. Yncno Tovek, Ans KoTopbIX cneayeT onpeaensiTe YacTOTHYIO Xapakre-
PUCTUKY, AOJTKHO ObITb YKa3aHO B HOPMATUBHOM AOKYMEHTE.

WccnenoBaHue YacTOTHOMN XapakTepUCTUKN MOXET GbiTb BbINONHEHO BO36YXaeHnem obpasLa rapmoHu-
YeCKoW UK cryyarHoi Bubpauuei B AManasoHe YactoT ucnbitaHui B cooteeTcTeum ¢ FOCT 30630.1.1. Ypo-
BEHb BO30Y)XAeHUs AOKeH BbITb onpeaesieH B HOPMaTUBHOM AOKYMEHTe.
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YpoBeHb BUbpaLmmn Npy nccnegoBaHnn YacTOTHOW XapaKkTepUCTUKA BeiBupatoT Takum 06pasom, 4ToOkl
OTKNMK obpasua 6bin 6onee cnabbiM, Yem Npu Bo3AeNCTBUN BUBpaLMM B OCHOBHOM PEeXUMeE UCTIbITaHUIA, HO
OOCTaTOYHbIM 41151 0GHAPYXKEHMS KPUTUYECKUX YaCTOT.

Ecnu uccnegosaHus npoBoasaT, Bo3byxaas rapMoHMYeckyto BUbpaLmio, ToO CKOPOCTb U3MEHEHUs 4acTo-
Tbl HE JOIPKHA NpeBbillaTh OOHOW OKTaBbl B MUHYTY. Ana 6onee TouHoro onpegeneHns hopMbl YacTOTHON
XapaKTEePUCTUKN CKOPOCTb KavyaHusa MoXeT BbITb yMmeHbLueHa. CnegyeT nsberatb He060CHOBaAHHO ANUTENLHO-
ro Bo3byxxaeHus Bubpauneit Ha oaHOM YacToTe.

Mpu nccnegosaHum ¢ BO3GYXAEHMEM ClyHaiHOM BUOpaLmen cneayeT UMeThb B BUAY, YTO Bpemsi BO30yXx-
[AeHNs OMKHO BbITb 4OCTATOYHBIM A1 MUHUMU3aLMKW ClyYaiHbIX BapuaLmii oTkMka. PaspelueHune no yacto-
Te JOo/MKHO ObiTb OOCTATOYHBIM AN YAOBNETBOPUTENBHOTO OnucaHusi (opMbl Pe30HaHCHOro MNuka.
PekomeHayeTcs, 4TOObI Ha LUMPUHY NKa Ha YpoBHE MUHYC 3 AB Npuxoamnock He MeHee NSATU CneKkTpasbHbIX
TNNHWIA.

HopMaTuBHLIM AOKYMEHTOM MOXeET ObITb ycTaHoBNeHO TpeboBaHue, 4Tobbl BO BpeMs UccneaoBaHust
4YacTOTHOW XapakTepucTukn obpasel, yHKUMOHUPOBan B 3aJaHHOM pexume. Ecnu yHKUMoHMpoBaHue
obpasua npenaTcTBYET onpefeneHnto XxapakTepucTuK BUbpaunm, To MpOBOAAT AOMONHUTENbHBIE UccreaoBa-
HMA YaCTOTHOIN XapaKTepuUcTUKn Npu HepaboTatolwem obpasue. B pesynbTtate nccnenoBaHua A0SKHbI ObITh
onpeaeneHsl U OTPaXEHbI B NPOTOKOIE UCMBbITAHWIA BCE KPUTUYECKME YacTOThl AaHHOTo obpasua.

9.3 Bo36yxaeHue BUGpaLnen HA3KOro ypoBHS

[lo npoBeaeHUs UCMbITaHWUI B OCHOBHOM peXxuMe MoxeT noTpeboBaTbes Bo36yxaeHue obpasua cnyyait-
Holn BUG paunel bonee HM3KOro ypoBHS A4S NpeaBapuTenbHOro aHanusa u koppekunn curHana. Ha stom atane
BaXKHO MOAAEPXKMBATb CNEeKTpasibHYo NIOTHOCTb YCKOPEHUSl Ha MUHUMAarIbHOM YPOBHE.

OnutensHOCTbL NpeaBapuTensHOro Bo3byXaeHUs cny4dainHoi Bubpaumein MoxeT 6biTb creayrowen:

- Npu cpeaHekBaapaTUYHOM 3HAYEHUN yckopeHusl Ha 12 AB HWwke ycTaHoBNEHHOro: 6e3 orpaHuyeHns
BpeMeHu;

- Npu cpeaHeKkBaapaTUIHOM 3HaYeHUM yckopeHust Ha 6—12 ab Huxke ycTaHoBNEHHOro: He Gonee Yem B
1,5 pasa BblLLIEe yCTaHOBNEHHOr0 BPEMEHU BblAePXKKW MPU OCHOBHOM peXXUMe UCMNbITaHWUiA;

- Mpw cpefHeKkBagpaTUMHOM 3HauYeHUM yckopeHust Ha 0—6 Ab HWXKe yCcTaHOBNEHHOro: He Gonee yem
10 % ycTaHOBNEHHOro BpEMEHU BbiAePXKKU NMPU OCHOBHOM PEXXUME UCTbITaHUA.

OnuTenbHoCTb NpeaBapuTenibHOro Bo3byxaeHus cnyvainHon subpauunent He cnegyeT BblYUTaTb U3 yCTa-
HOBMEHHON ANUTEeNbHOCTU BO3AENCTBUS BUOpaLmen Npy 0CHOBHOM PEXUME UCTIbITaHUIA.

9.4 BbigepXxka B OCHOBHOM peXUMe BO3AeNCTBUA

9.4.1 O6wue nonoxeHUn

MHoraa B pearnbHbIX YCOBUSX 3KCMnyaTauum usgenue noasepkeHo BO3fenCcTBUI0 KBasunepuoanieckon
BMBpauun, obycrnoBneHHon paboToil MaluuH, y3nbl KOTOPbIX (flonaTku poTopa, LWecTepHW, nponennepsl,
MOPLUHW U T. A1.) COBEPLUAIOT BO3BPATHO-NOCTyNaTensHoe Unu BpaliatenbHoe AsuxkeHue. Ecnun Takasa coopma
BO34EUCTBUSA SIBNSETCA AOMUHUPYIOLLEN, TO ee XapakTepusyeT LUMPOKOMNonocHas criydaHas Bubpauus c
HanoXeHUeM y3KOononocHo BubpaLMmn Unm rapmoHudeckmx konebaHunin 6onee BbICOKOro YpOBHSI.

9.4.2 Bo36yxpaeHue y3KONONOCHOM U LLUPOKOMNONOCHOW cny4yaiHon Bu6pauuein (RoR)

Bo36yxaeHue ob6pasua ocylecTeNsaoT (GOHOBON LLMPOKOMOSIOCHON BUOpaLmelt ¢ HanoXeHWeM Ha Hee
0QHOT0 NN HECKONMBKMX Y3KOMOMOCHBIX CNyYalHbIX konebaHui ¢ kayaHueM cpejHereoMeTpUIECKUX YacToT.

CTeneHb XeCcTKOCTU YCNOBUIA UCNbITaHWIA B JAHHOM peXume onpeAensioT napameTpaMn, yCTaHOBMEH-
HeIMNB6.116.2.

B HekoTopbIX criy4asx Bo3GyxaeHue ocyllecTBNsoT 6e3 kayaHus YacToT. Toraa UcnbiTaHUsl 4aHHOTO
BMAa Mano oTnuyatoTca oT ucnbitTaHuia no FOCT 30630.1.9. Heob6xoaMMocTb MCNONb30BaHNA KavaHUs YacTo-
Thl AOJPKHA ObITb YKasaHa B HOpMaTUBHOM JOKYMEHTe.

9.4.3 Bo36yxpaeHue rapMoHU4YeCKOW U LLIMPOKONONOCHOW cryyaiHon Bu6pauuein (SoR)

Bos6yxaeHue o6pasua ocyLecTBASAIOT LUIMPOKOMOMOCHOW CriydaiiHoi Bubpaunein ¢ HanoxeHneM Ha Hee
0[QHOT0 UMK HECKOMbKMUX FapMOHUYECKUX KonebaHuii c kKayaHUeM X 4acToT.

CTeneHb XeCcTKOCTU YCOBUIA UCNbITaHWI B AaHHOM peXuMe onpeaensoT napameTpamu, ycTaHOBIEH-
HeIMM B6.116.3.

B HekoTopbIx cny4vasax Bo3byxaeHune ocyLlecTBNsOT 6e3 kavaHua YacToT. Toraa napameTpel, ykasaHHble
B Nepeuncnenusix b), c), d), f) ug) nogpasagena 6.3, He onpegensaoT. HeobX0AMMOCTL UCNONBL3OBAHNA KAYaHUA
YacTOThl AOMKHA ObITb YKa3aHa B HOpMaTUBHOM AOKYMEHTE.

9.4.4 Bo36yxpaeHue rapMoHMYeCKOMN, Y3KONOMOCHOW CNy4anHOW U LUUPOKONONTOCHOW CNyYanHown
BuGpaumeil (SoRoR)

Bo3byxaeHune obpasua B JaHHOM pexume npeactaBnset cobon kombuHaumo yenosuin no 9.4.21 9.4.3.
JeTtanbHo cnocob Bo3GyxaeHna aomkeH 6bITb onpeAeneH COOTBETCTBYIOWUM HOPMaTUBHBLIM AOKYMEHTOM.
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9.5 3aknouurenbHoe uccneaoBaHue YacToTHOU XapakKTepUucTuku oGpasua

Ecnu HopMmaTUBHBIM AOKYMEHTOM npeannucaHo nposeadeHne HavdallbHOro uccnenoBaHuA YacTOTHOM
XapaKTepUucTukn o6pasua, B HEM MOXeT OblTb Takke yCTaHOBNEHO TpeGOBaHVIe npoBOAUTb aHaNOrNUYHbIC
nccneagoBaHUA U nocne saseplweHna UCNbITAHUA B OCHOBHOM pexume Anda conocrtaBiieHUa ¢ pesynbtTatamMmn
HaYanbHOro UccneaoBaHUA 1 BLIABNEHUS BO3MOXHBIX U3MEHEHUA N NOBPEXAEHUNA oﬁpaau,a. 3aknouuTensHoe
ncecneaosaHue YacToTHOW XapaKTe pUCTUKU NPOBOAAT TOMHO TaK XKe, B TEXKe ToUKaX 1 C TeMU XXe napamMeTpamu
BO36y>K,CleHI/IF|, 4TO U HavanbHoe. [lencTBns, KOTOpbIE Heobxoanmo npeanpuHATbL NPy BbiABNEHUU pacxoXxae-
HWA pe3yrbTaToB HAYaNbHOrO U 3aKYUTENBHOMO UCCReA0BaHNA, AOSMKHbI ObITb ONpeaeneH.l COOTBETCTBYIO-
LWMM HOpMaTUBHBIM JOKYMEHTOM.

10 MNpoMexXyToUHbIe U3MEPEHUA

Ecnu HOpMaTUBHBIM [OKYMEHTOM YCTaHOBMeHo, 4To oBpasel, AofKeH (hyHKLMOHUPOBATL BO BpeMs
UCTILITAHUIA, TO 3TUM e AOKYMEHTOM MOXeET ObiTb ycTaHoBNeHa HeO6XOAMMOCTb BhINOSIHEHWA U3MepeHnit
paboumnx xapakrepuctuk obpasiia Bo BpeMsi ero yHKLUOHUPOBaHUS.

11 KoHeuyHas ctabunusauuvsa

HopMaTuBHBIM OKYMEHTOM MOXeET BbITb YCTaHOBeHa HeoBX0AMMOCTb AaTh 06pasLy HekoTopoe BpeMs
Ha BOCCTaHOBMEHWE ero xapakTepucTuk (Hanpumep, TemnepaTypHbIX) Nocre UCTILITaHUiA, Npexae Yem NPoBo-
AT 3aKMIOYUTENbHBLIE USMEepPEHNS.

12 3aknounTenbHbIe U3MEPEHUS

O6paseL AomkeH ObiTb NOABEPrHY T BU3yaribHOMY OCMOTPY, KOHTPOSII0 pa3MepoB U MpOoBepKe aKcnsyaTa-
LUIMOHHBIX CBOMCTB cornacHo TpeGoBaHMAM COOTBETCTBYIOLIEro HOPMaTUBHOMO JOKYMEHTA.
B TOM Xe fOKyMeHTe JOMMKHbI ObITb YCTAHOBMEHbI KPUTEPUM NPUEMKM UK oTEpakoBKu o6pasua.

13 CseaeHusi, NpMBOAMMbBIE B COOTBETCTBYHOLLEM HOPMAaTUBHOM AOKYMEHTe

Pasaen unu
noapasgen
HacTosiLero
cTaHgapTa

a) Bocnpoussogumoe asuxeHne® 43

b) Toukun kpenneHust obpasua* 4.3

c) MonepeuvHas BMGpaLus 4.4

d) YcraHoBka obpasua* 45

e) Honycku 51152

f) Muk-chakTop (ypoBeHb OTCeYKW 3aaatolero curHana)® 51.2

g) CraTuctuyeckas TOYHOCTb 51.3

h) PaspelueHne no 4actoTe 514

i) AnanasoH 4acToT UCMbITaHUA* 6.1.1

j) CnekTparnbHas MIoTHOCTb YCKOPEHUS LUMPOKOMNOMOCHOW cryYaiHoi Bnbpaummn® 6.1.2

k) Popma KpMBOIN CNeKTpanbHOW NIOTHOCTM YCKOPEHNa™® 6.1.3

[} AnuTenbHoCcTb BO3AeNCTBUA BUOpaLum* 6.1.4

m) Y3kononocHas cny4vaiiHas Bubpaums 6.2

n) MapmoHuyeckas BMOpaLMs N CKOPOCTb KayaHUs YacToThl 6.3

o) MpeaBaputensHas BblgepkKa 7

p) HauanbHble nsmepeHns® 8

d) MHoroToueuHoe ynpasneHue 9.1

r) HanpasneHus Bo3geicTBus Bubpaumnm 9.1

s) HavanbHoe u 3akntounTeNbHOE UCCNeaoBaHNA YacTOTHOW XapaKTepUCTUKN 9.2n9.5

t) Bbliaepka U KOHTPOIb (PYHKLMOHUPOBaHNS 9.4

u) MpoMexyToyHble n3MepeHunst 10

v) BoccTaHoBneHne 11

w) 3akniouuTenbHele nsmepeHus* 12

* [aHHble No 3TUM NYHKTaM AOMKHbI BbITb NPUBEAEHbI 06A3aTENBHO.,
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14 CBepeHusi, NPMBOAVMbIE B NPOTOKOSEe UCNbITAaHUN

B npoToKone UCMbITaHWA OOMKHBI ObITh npuseneHbl, Kak MUHUMYM, crieayloune ceeaeHuna:

1) 3akasuuk

2) UcnbiTaTensHas nabopartopus

3) UpeHtTudnkaumoHHble AaHHbIe oTyeTa
4) [aHHble ucnbiTaHuin

5) Twn ucnbiTaHWi

6) Llenb ucneitaHui

7) CraHpapT Ha ucnbiTaHuA

8) OnucaHue obpasua

9) YcraHoBska obpasua

10)
11)
12)
13)
14)

15)
16)
17)
18)
19)

20)
21)

16

XapaKrepucTukn BMbpauuoHHON YCTaHOBKN

Vl3mepV|Teana;| cucTtema, pacnonoxeHue aaTynkos

MHCTpyMeHTanbHas NorpeluHocTb
Crpaterust ynpasneHusl

HavanbHble, NPOMEXYTO4YHbIe, 3aKnvnTesibHble U3-

MepeHus

Tpebyemasi cTeneHb XKeCTKOCTN YCMOBUIN UCNIbITaHUIA
PeanbHas cTeneHb XXeCTKOCTU YCIIOBUIA UCNbITAHUA

PesynbTathl UCMbITAHUIA

HabntogeHus U gecTBUA BO BPEMS UCTLITAHWUIA
Pestome

Ilnuo, npoBoauBLLEe UCMLITAHUSA

Komy HanpaBnsioT pesynbTaThl UCTIBITAHUR

(HammeHoBaHuWe opraHusauumn, agpec)
(HanmeHoBaHue, agpec)
(naTa cocTtaBneHus, Homep)

(SoR, RoR, SoRoR)

(moBoOAOYHBIE UCMIbLITAHUSA, NPUEMKa U T. 4.)
(CoOTBETCTBYIOLLUMIA METOA UCNBITAHUN)
(Mopenb, Homep, YepTex, hoTo, NapaMmeTpbl)
(Bug kpenneHusi, YepTex, poTo U T. A4.)
(nonepeyHas Bubpauuma 1 gp.)

(onucanue, yepTex, oTo M T. 4.)
(pesynbTaThbl NOBEPOK, AaTbl NOBEPOK)
(MHOroTOYeUHBIN KOHTposb, SUM/MAX)

(NO TEXHUYECKUM YCIIOBUSIM Ha UCTIbITAHWSA)
(TOYKM n3MepeHus, cteneHn ceoboabl, CNeKTPhbI)
(cocTosiHue obpasua)

(MHUUManbl, dpamunua, noanuck)
(cnucok nuu, Nony4aoLwmx NPOTOKoN
NCTbITaHWRA)

MpumeyaHue— Ecnn pesynbTaTbl UCMbITAHUA AOMKHbI ObITh 3aPUKCUPOBaHBI, HaNPUMep B XPOHONOrUYec-
KOM rnopsigke, ¢ ykazaHueM napameTpoB UCTbITaHWIA, HabMoAEHUIA, BbINOMHEHHLIX BO BPEMS UCTIbITAHUIA, NPeANpPUHATBLIX
JecTBUii U NpyBeaeHeM Tabnuu U3MepeHuit, TO B 3TUX CNy4asx, Kak NPaBuio, BeAyT XypHan ucnoitaHuin. XXypHan ncnoi-
TaHWN MOXET OblTb NPUINOXEH K NPOTOKOMY MCMNbITAHWIA.
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MpunoxeHne A
(cnpaBo4Hoe)

O6wWwue cBegeHUA 06 UCNBITAHUSAX C COYETaHNEM pa3HbIX BUAOB
BUOpaLUOHHLIX BO3OENCTBUN

A1 O6Lue nonoxeHus

MeToAabl UCMbITaHWI Ha CyYariHyio M rapMoHuYeckyio Bubpauuio yctaHoBneHs FTOCT 30630.1.9n FOCT 30630.1.2
COOTBETCTBEHHO. B HACTOSILLIEM NPUNOXEHNN PACCMOTPEHbI 0COGEHHOCTU UCTBITAHUIA, B KOTOPLIX MPUMEHSIIOT CoOYeTaHne
OBYX yKa3aHHbIX BUAOB BO3JeNCTBUIA. ViMeowmecs B HacTosilwee BpeMs LUMpPOoBbLIE CUCTEMBI YNPaBIeHWs NO3BONSIOT
peann3oBbIBaTb CaMble CIIOXHbIE CTpaTErMm yrnpaesieHns A8 BCeX BO3ZMOXHbIX COMETaHUI CryYanHblX N rapMOHUYECKUX
curHanoB. Hanprmep, 4acToTbl pasHbiX rapMOHUK (Tak Xe, Kak U cpeaHereoMeTpuyeckme YacToTbl Y3KOMOMOCHbIX CIyYaii-
HbIX MPOLIECCOB) MPY KaYaHUM YacToThbl MOTYT ABUraThCs HABCTPeYY APYr APYTY N nepecekatbesi. ATO YCNOXHAET maTtema-
TUYeCKoe onncaHue NPoLeccoB U 3aTpyaHsieT oGecneveHre Heo6XogUMOW TOYHOCTU YNPaBIieHust, YTo TpebyeT NPUHATUS
HEKOTOPbIX KOMMAPOMMWCCHbIX PeLLUEeHNI.

A.2 CovyeTaHMe LUMPOKOMOJIOCHOIO M Y3KOMNONOCHOro (¢ (hMKCMpPOBaAHHOW cpeaHereoMeTpUYeCcKon 4YacTo-
TON) cny4YanHbIX CUrHanoB

Bubpauus gaHHOro BMaa no CyLecTBY HAYEM HE OTNMYaEeTCS OT LUMPOKOMOOCHON Crny4anHon Bubpaumm, paccmoT-
peHHol B TOCT 30630.1.9, u He TpebyeT moandukaLum meToaa UCnbITaHUN.

Honyckun ans y3kononoCHbIX CNEKTPOB OcTaloTCs 6e3 n3ameHeHu. lononHMTENbHOro paccMOTPeHUs MOryT noTpe6o-
BaTb TOMbKO Y4aCTKU CONPSKEHUST Y3KOMOMOCHOMO M LUMPOKONOMNOCHOTO crnekTpoB. Ecnu aTn yuacTku cogepxar Tonbko
OfHY UMW ABe CMNeKTpanbHble MMHWUK, a PasHOCTb MeXAY YPOBHSIMU CMEKTParbHOW MNIOTHOCTW YCKOPEHUS Afsl LUIMPOKOMO-
TIOCHOW U Y3KOMONOCHOW BUBpaLmu Benuka, To ans obnerdeHnsi BocnpoussegeHusi Tpebyemoii BU6pauum onycky Ha 9Tux
y4acTKax MOryT ObITb yBENUYEHb!, YTO JOMKHO BbiTb OTpaXeHO B NPOTOKONE UCMbITaHWMA.

A.3 CouveTaHMe WUNPOKOMOMOCHOrO M Y3KONMOJIOCHOTO (C KAYaHMeM YacToThl) CNy4YaWHbIX CUrHaNoB

OcHoeHoW Npobrnemoli ynpaenexsus npu Bo3byxaeHnm Bubpauum aaHHoro Buaa siBnsieTcsl Heo6XoAMMOCThb Cormna-
COBaTb CKOPOCTb KavaHusi U 3hhekTMBHOE BpEMSA yCpegHEHUS B Lenu 06paTHON CBA3W. Ecnn ckopocTb kavaHus BLICOKA, a
BpeMs ycpeHEeHWs BENUKO, TO HabrnogaeTcs 3 EKT paambITUA CNEKTPanbHbIX NMHWUA, KOr4a 3Heprust 3 0AHON CNeKT-
parnbHOW NMHKK «NepeTekaeT» B cocefiHue. [py 3ToMm TepsieTCa NpAMoyronsHas hopMa CnekTpa y3kornonocHOro curHana,
W cUCTEMA YNPaBIeHUs MOXET OCTAHOBUTB UCTIbITAHUS BCIIEACTBUE TOMO, YTO PAA CNEKTPanbHbIX MMHUNA BLINAET 3a npeae-
nbl gonycka.

Cuctema ynpaenenumsi, GopMUpyst Ha BbIXOe HOBYIO CNEKTPanbHYI0 NMOTHOCTL YCKOPEHUs!, OCYLWECTBNAET ycpea-
HeHne, HanpyuMep 3KCNOHeHUManbHoe, No BbiGopKe 3HAaUEHUIA N3 NPeAWeCTBYIOWEro CUrHana, 4YTo no3eonsaeT obecnevnts
cTabunbHOCTL ynpaeneHusi. NpuHMmaemoe Npy 3ToM BO BHUMAHWE YMCNO cTeneHemn ceo6oabl 3aBUCHT OT KoddhbduuneHTa
ycUneHus B uenu o6paTtHoON CBSI3 — Yem MeHbLUe ero 3Ha4veHue, TeMm 6onblnin nHTepBan BpemeHn Heobxoaum ans
CYLLeCTBEHHOTO U3MEHEHUsI OLIEHKM, T. €. TeM cTabunbHee pabotaeT cuctema.

Mpw ka4aHnM y3KONONOCHOIO CUrHana NpeLLIeCcTBYIOWMNE 3HAYEHUA CUTHaNa, Bxogswme B BbIGOPKy, NCNONb3yemyio
anropuTMOM pacqeTa OLUEHKU, MOTyT GbiTb JOCTAaTOYHO BLICOKOIO YPOBHS, 4TOOLI OLEHKa CNEKTPanbHOW NIOTHOCTH YCKO-
peHusA npeBbicuna Npeaens onycka ¢ nocreAylouet OCTaHOBKOW UCMBITAHUNA. 3TOr0 MOXHO nsbexars, yBenuymne koad-
duuneHT obpaTHOM CBA3KM, YTO IKBMBAINEHTHO YMEHBLIEHUID YUCNA YCPEAHAEMbIX 3HaYeHUW (YMEHBLUEHUIO
3pHEeKTUBHOrO BPEMEHN yCpeiHEHMS B LiIeny 06paTHON CBSA3N), HO NMPY STOM MOXET ObITh NOTepsAHA CTabUNbLHOCTL ynpae-
neHus.

Taknm 06pasom, B Kaxk10M KOHKPETHOM Criy4yae B OTHOWeEHUM Ko3dhduumeHTa o6paTHon cBA3n Heob6xogumo onpe-
OensTb HEKOTOPOE KOMNPOMUCCHOE 3HAUEHME.

Ecnu nabopatopusa obnagaet cooTBETCTBYIOLLUM 060pyAOBaAHNEM, NOME3HOW MOXET OKasaTbCs 3anMcb curHana
BMBpauum B ToUke ynpaBneHus gns ero nocriegyowen o6paboTky ¢ NnPUMEHEHUEM pasHbIX anropUTMOB CNEKTPaNbHOIo
aHanuaa. 3To HUKaK He U3MEHUT YCITOBUSA YXKE NPOLUEALIMX UCMIBITAHWIA, HO NO3BOMNMUT YTOYHUTL, KAKWE UMEHHO YCNOBUS
UCMbITaHWIM BbINYU peanu3oBaHbl € NocrneayWmM OTPaXXeHUEM 3TUX YCNOBUIA B NPOTOKONE UCMbITaHUNA.

A.4 CouveTaHue WNPOKONOIIOCHOrO CUrHarna ¢c rapMOHNY€CKMM CUTHaANoM Ha PMKCUPOBAHHOW YacToTe

BblgeneHve cucTemon yrpaBneHus rapMOHUYECKON COCTaBNAIOLLEN CUrHaNa u3 ee CMecy ¢ LUMPOKOMNONOCHBLIM CUT-
Hanom B obLweM Buae npeacTaBnsie T cobor cnoxHylo 3aagavy. dta 3agaya 6yaet npolue, eCnu oTHOWEHNE aMNNNTYAb! Fap-
MOHWYECKOrO CUrHana K CpegHeKBagpaTUHYHOMY 3HAYEHMIO ChyYalHOro curHana Benuko. C yMeHbWeHUEM AAaHHOro
OTHOLLEHUSI TOYHOCTE BblAENeHUs1 rapMOHUYECKOIA COCTaBNAOWEN MOXKET YXYALLATLCS, Kak NOKa3aHo B cneayowem npu-
mepe.
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Mpumep — Ona uccnedosanusi 6bI1U UCMOML308aHbI YUugpoebie cucmeMb! ypaesieHUsI mpex muroe.
NMapamempsbil ucnbimaHuii 80 ecex ciyyqasax 6biTu HOUSMEHHbIMU.

CnyuaiiHas eubpayus:

- Quanasox yacmom: 10—2000 'y,

- ypoeeHb criekmpasibHOl nIomHocmu yckopeHus (mocmosittbii): 0,005; 0,01; 0,05 gﬁ /Ty,

- paspeweHue 1o yacmome (MakcuMasibHO eo3moxHoe): 11y,

- qucJsio cmeneHel ¢80600bI (MaKCUMalIbHO 803MOXHOE): 120.

apmonuveckas eubpayus:

- amMnnumyda: 59,

- yacmoma: 20; 160; 380T'y.

Bo epemst ucnsimaHulli Ha NOcCMosIHHOU Yacmome 2apMOHUYeckoll eubpayuu 6binu UcCnobL3068aHbI 803-
6yAeHUs1 NPU 8CEX BO3MOXHALIX COYeMaHUAX YPOBHS cnekmpanbHOU MIOMHOCMU YCKOPeHUST U aMrinumyob!
2apMOHUYECK020 cu2Haa @ meyeHue 60 ¢ kaxdoe.

BbixoOHOU cu2Han cucmeMsl ynpaesieHus1 nodaearsicss Ha ycmpolicmeo yugpoeoil 3anucu ¢ yacmomoli
eni6opku 12,5 kl'y. dmu OaHHbIe Nepedasasniuch Ha KOMNbIomep 07151 pacyema crnekmpasnbHOl NIIOMHOCMU yCKO-
peHusi. [Tpu kKoMnbIOMePHOM aHanu3se 6ki/TU UCN0Ib308aHb! ciedyroujue 3Ha4YeHUsI NapaMempos:

- OQuana3oH yacmom: 10—2000Iy,

- paspeweHue o yacmome: 1l u,

= Yucsno cmeneHel ceo600bi: 120,

- OnumenbHocmb ebiGopKu: 60 c.

MpuMepbi pacyema 2paghukxa cnekmpanbHoil NJIOMHOCMU ycKopeHUs 0151 00HOl U3 cucmeM ynpaesieHus U
pa3HbIX 4acmom 8036y deHus1 2apMOHuyeckoll subpayueli uzobpaxeHb! Ha pucyHkax A.Tu A.2.

CnekTpanbHas NroTHOCTb YCKOPEHHUS, g,flru

103
13
0,15
0,013
0,001 1 1 1 1 1 LI | ) 1 1 L ] I LI |
20 100 1000 2000
Yacrora, Ny

PucyHok A.1 — MapMoHuYeckuii curHan Ha Yactote 160 Ny
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CnekTpanbHas NNOTHOCTb YCKOPEHMS], g,f/ru

103
13
0,14
01001 ) ) I T T T T ) T ) T 1 T ) LI |
20 100 1000 2000
YacroTa, Ny

PucyHok A.2 — MapMoH14yeckui curdan Ha Yacrote 380 My

B ma6nuye A.1 npueedeHbl 3Ha4eHUS crieKmpanbHOl NJIOMHOCMU YCKOPeHUs Ha cpedHezeoMempuyecKol
Yacmome Ouarna3zoHa Yacmom 01151 ecex uamMepeHuii. [To amuM 3Ha4eHUsIM paccYumaHbi cpedHekeadpamuyHbie
3Ha4YeHUs ycKOpeHUs u e nociiedHeM cmonbye npueedeHbl UX OMKIIOHEHUS, 8 TPOUeHIMmax, om meopemu4ecko20
3Ha4YeHUsl. IMO OMK/IOHeHUe MoXkem Xapakmepu3oeamb Kayecmeo eocrnpou3sedeHuUs1 2apMOHUYECKO20 803-
6ywdeHus. lNockonbKy cpagHUBaOMCS MOJILKO cpedHexsadpamuyHbie 3Ha4YeHUsI, HUKakux ébie0008 O Kadec-
mee socnpou3eedeHus hopMbl CUHYCOUJaNIbHO20 cU2Hana coenamb HeJlb3A.

Hnsa nonyyeHus uHhopMayuu o MOM, HaCKONIbKO CyUW,ecmeeHHO OMIUIOHeHUe Oom NepuoouU4YHOCMU 6 603-
6yxdaeMoM 2apMOHUYECKOM cu2Haile, dnsi Kaxdo20 5-ceKyHOHO20 uHMepeana cuzHana eubpayuu 6bu1a paccyu-
maHa ¢yHkyus1 aemokoppensiyuu. lpuMepbl makux pac4yemose Ona Aeyx pa3HbIX ypoeHelli HoHO8020
cny4aiiHo20 wyma npusedeHbl Ha pucyHke A.3.
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DyHKUMA aBTOKOpPEnsLuu, (Mlcz)2
4000

| T T
0 0,005 0,010 0,015 0,020
Bpems, ¢

1—CMY: 0,01g2 /My; 2— CMY: 0,005 g2 /My

PucyHok A.3 — ABToKOppensiuMoHHan yHKLMA 4518 CMECH CIy4aiHOro wyma ¢ rapMOHUYECKUM CUrHarnom
HavacTtoTe 160 'y

Tabnwuya A1 — PacyeTHas cnekKkTparibHas NMoTHOCTb YCKOPEeHNA Ha YacToTe rapMOHUYECKOro cCurHana B ero cmecu ¢
LUMPOKOMNOSOCHBIM CITyYailHbIM CUTHANIOM

CIY wwupokononocHomn CpeaHeKkBagpaTU4Hoe OTHOCUTENbHas
Cuctema ynpasnenis cocraensiowweil, g2 /My Hacrora, 'y 3HaueHue yckopeHus, g, norpewHocTb, %
20 3,56 0,6
0,005 160 3,56 0,7
380 3,56 0,6
20 3,54 0,1
1 0,01 160 3,57 0,9
380 3,54 0,2
20 3,6 1,8
0,05 160 3,58 1,1
380 3,56 0,6
20 3,49 -1,2
0,005 160 3,52 -0,4
380 3,51 -0,7
20 3,49 -1,3
2 0,01 160 3,52 -0,4
380 3,53 -0,3
20 3,55 0,5
0,05 160 3,53 0
380 3,51 -0,7

20



rocT 31419—2010

OkoHyaHue mabnuupi A.1

CIY wmpokononocHon CpepnHekBagpaTtuyHoe OTHOCUTENBbHAS
Cucrema ynpaenenus cocTasnsioweit, g2 /My Hacrora, 'y 3HAUEHME YCKOPEHUSI, g, MOrPeLLHOCTb, %
20 3,51 -0,8
0,005 160 3,53 -0,2
380 3,54 0,1
20 3,5 -1
3 0,01 160 3,54 0,2
380 3,52 -0,5
20 3,52 -04
0,05 160 3,51 -0,6
380 3,58 1,4
3agaowmii rapMOHUYECKUIA curHan (pearnbHbli) 3,53 -0,2
3agalowmii rapMOHUHECKUIA CUrHarn (TeopeTUHeCcKuii) 3,54 0,0

Tocnie amozo 9nst kaxAoz20 usmepeHusi 6bi1u onpedeneHbl keadpambi amnumyObi 0ns1 epemeHu 5T aemo-
KoppensyuoHHoU (hyHkyuu, 20e T — nepuod 2apMOHUYECKO20 cu2Hana. 3mu 3HaveHusi ykaszaHbi 8 mabnuye A.2.
OmkoHeHus, 8 NPoyeHmax, ol meopemu4yecko20 3HaveHuss npusedeHsbl 8 nocsedHem cmoabye amol maénu-
ybl.

Tabnwnuya A.2—PacyeTHasi aBTOKOppensiuMoHHast PYHKUMA A AN CMEecu rapMOHUYECKOTO W LLUMPOKOMOIIOCHOTO
CNy4anHoro CUrHanoB

cny
oo | cooraonmoueh, | Yacrora. T AsT.g; | Omeaurenen

g,flru,

20 0,05 12,45 -0,4

0,005 160 0,00624 12,71 1.7

380 0,00264 12,65 1,2

20 0,05 12,67 1.4

1 0,01 160 0,00624 12,88 3,0

380 0,00264 13,11 4,9

20 0,05 13,37 7,0

0,05 160 0,00624 11,98 —4,2

380 0,00264 13,23 5,8

20 0,05 12,0 —4,0

0,005 160 0,00624 12,32 -1.4

380 0,00264 12,19 -2,5

20 0,05 11,97 —4,2

2 0,01 160 0,00624 12,85 2,8

380 0,00264 12,3 -1,6

20 0,05 12,33 -1.4

0,05 160 0,00624 11,69 —6,5

380 0,00264 13,23 5,8
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Okon4aHue mabnuuysi A.2

cny
ool BT wen.G; | e
galtu
20 0,05 12,14 -2,9
0,005 160 0,00624 12,3 -1,8
380 0,0028 12,33 -1,4
20 0,05 12,21 -2,3
3 0,01 160 0,00624 12,47 -0,2
380 0,0028 12,07 -3,4
20 0,05 12,01 -3,9
0,05 160 0,00624 13,63 9,0
380 0,0028 10,71 -14,3
20 0,05 12,37 -1,0
3agarowmii rapMOHUHECKUIA curHan 160 0,00624 12,48 -0,2
(peansHiit) 360 0,00277 12,49 0,1
380 0,00262 12,49 -0,1
20 0,05 12,5 0
3apalowuii rapMoHNUHEeCKUin curHan 160 0,00625 12,5 0
(reopeTuqeckni) 360 0,00278 12,5 0
380 0,00263 12,5 0

Takue pacyembl NPUMEHUMbI MOJILKO 8 c/1yYae, ko20a 8 036yxdeHue npoucxodum Ha huKkcupoeaHHOU Yac-
mome, moy4Ho coenadaroujeil ¢ 00HOU U3 cnekmpanbHbIX nuHul. Ecnu makozo coenadenust Hem, mo Habnwda-
emcsi ymevxka MOUWHOCMU CIIeKMPasibHO20 MUKa, Komopasi moxem docmuzams 17 % npu nonadaHuu amou
Jacmombi MOYHO nocepeduHe MexAdy ciekmpansHbIMU TuHusiMu. OOHaKo makasi no2peuwHoCmb Hocum cucme-
MamuvecKulU xapakmep u Mo)xem 6bIMb KOMITCHCUPO8aHa C MOMOUWLIO COOMeeMmMcmeayuux an2opummos.

A.5 CoueTaHwe LUIMPOKONONIOCHOIO CUrHarna ¢c rAapMOHNYE€CKMM CUTHANOM ¢ Ka4aHMeM 4YacToTbl

ManoxeHHoe B pasgene A.4 npuMeHMMO 1 K BUOpaumm gaHHoro Buaa. bonee Toro, ecnm yactota rapMOHUYECKOro
cUrHana uaMeHsaeTcs, MOXeT NOSIBUTLCSI 3HaYMTErNbHas! AONMONHUTENbHAs NOrPELHOCTb, B OCHOBHOM CBSI3aHHAas C anro-
PUTMOM yCpeaHEeHNs CNEKTParibHOW NIOTHOCTU YCKOPEHUS], IPUMEHEHUE KOTOPOT0 PaCCHMTAaHO TONBKO AN YNCTO Cny4an-
HOro curHana. Takor anropuTMm He MO3BONSIeT OLEHUTb aMInuTyAy rapMOHUYECKOW COCTaBMAIOWEN U3MEHSIOWENCs
yacToThl. [osTomy MOXeT NoTpeboBaTLCSl NPOBEAEHNE aHanNu3a, Npu KOTOPOM BblAENEHNE FapMOHUYECKON COCTaBISIIO-
Wwel npeacTaBnsno 6bl co6ol 0TAeNbHbIN 3Tan.

A.6 CouveTaHMe LUIMPOKOMNOMOCHOIO M Y3KOMONOCHOro CAyYalHbIX CUFHaNoB C rapMOHNYECKM MM CUTHanamm
Ha PUKCUPOBAHHBIX M U3MEHAKLWMXCA YacTOTaX

Takas chopma Bo3byxaeHWa npeacTaensieT cobom caMbli CNOXHBIN Criyyai 4ns aHanu3aa, NOCKONbKY AONMONHUTENb-
HYH CMOXHOCTB NPUGAIOT HE TONBKO BO3MOXHbIE NEePeceyHeHNA M3MEHSIIOLLMXCS YacTOT rapMOHUYECKMX COCTaBIAOLWMX,
HO 1 NepeceyeHns y3KOMOMOCHBIX COCTaBMSIOLWLMX CMYy4YalHOro curHana.

Bo3byxaeHve 4aHHOMO BUAA PEKOMEHAYETCS NPUMEHSITh TOMNBKO B Cryyvae kpanHen HeoGXoAMMOCTM 1 TOMNBKO Npw
Yy4acTWM OMbITHBLIX U KBANUMPUUNPOBaHHbIX CrieLnanvicToB. B npoTMBHOM crny4ae 4OCTOBEPHOCTE M BOCMPOM3BOAMMOCTb
pe3ynbTaToB UCMbITaHWI MOTYT BbITb MOCTABMNEHbI NOA COMHEHUE.
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Mpunoxenvne B
(pexomenagyemoe)

PykoBOoACTBO NO NpoBeAeHUI0 UCNbITAHUNA

B.1 BBogHble 3amevaHun

Ob6ecnevyeHne BOCNPOU3BOANMOCTHY Pe3yNbTaTOB MCNbITAHWI SIBMNSIETCH HENPOCTON 3aaavei. Bcneacrteue cratne-
TUYECKOW NpUpoAbl CNYHanHOro CUrHana, CrioXHoro oTknuka o6pasua U NorpeLuHOCTel aHanuaa HEBO3MOXHO C YBEPEH-
HOCTbIO MpeAckasatb, 6yAeT nNM UCTMHHas chekTpanbHas NIOTHOCTb YCKOPEHWsl, BO3AeWCTBYlOWero Ha obpasel,
coBnagarb ¢ Habniogaemon cnekTpanbHON NNOTHOCTLIO YCKOPEHUs! B Npegenax yCTaHOBIeHHbIX A0MyckoB. [inst 3Toro
Heo6X0AMM KOMIUIEKCHbIM U Tpebytomii 6onblumnX 3aTpaT BpeMeHn aHanusa, KOTopblil HEBO3MOXXHO BbINOMHUTL B pearib-
HOM MaclTabe BpeMeHun.

XapakTepucTukm 60nbLUMHCTBA LM POBLIX CUCTEM YNPaBNEHUs, KOTOPLIE MOTYT BbITb UCMONB30BaHbI AnNs NpoBee-
HUS NCMbITAHUIA C coYeTaHneM BMOPaLMOHHBLIX BO3AEWCTBUI pasHbIX TUMOB, CXOXKU Mexay co6oi. Bapbupysi HeCKOMbKO
BblOVpaeMbIX NapameTpOB CUCTEMBI YIPABNEHUS, MOXHO NONY1YUTb OLLEHKW CTaTUCTUYE CKON TOUHOCTU BOCTIPOU3BOAUMO-
ro ABM>KEHUS1, XapaKTepuayemon pasHoCTbI0 MeXAY UCTUHHOW U HabntogaeMol cnekTpanbHbIMU NIOTHOCTAMU YCKOPEHUSI.
OkoHYaTenbHbIN BbIOOP AOMKEH NO3BONWUTL CBECTU 3TY pa3HOCTh (6e3 yueTa ApyrMx UCTOYHUKOB MOFPELLHOCTU) K MUHI-
MyMYy.

Koppekumst ucxogHom cnekrpansHON NMOTHOCTW YCKOPEHUS ABNAETCS PeKYPPEHTHOM Npoueaypon, peanuayemon ¢
NoMOLLbI0 Lieny obpaTHONM CBS3U cucTeMbl ynpaBneHus. MNpu aTom apdekTBHOE BpEMA ycpeaHeHNa curHana B 4aHHON
npoueaype 3aBUCHT OT HECKONbKUX haKTOPOB, TAKUX KaK COCTaB annapaTypsl, nepegaTtoqHas hyHKUMSA CUCTEMbI B LENOM,
thopma 3a4aBaeMoli CreKTpanbsHOW MIOTHOCTU YCKOPEHWA, anropuTMm ynpaeneHnsl u napameTpbl UCNbITaHWA, KOTopble
JOIxHbl ObIThb BbIOpaHb!l A0 NPOBEAEHUS 3TUX UCTIBITAaHWIA. B UNCNO yKa3aHHbIX NapamMeTPOB UCNbITaHUIA BXOAAT MaKCK-
MarnbHasi YacToTa aHanw3a, pas3peLueHue No 4acToTe U YPOBEHb OTCEYKU 3a4aloWero curHana.

AnropuTm ynpasneHus criyyanHon Bubpaumen gomxkeH obecneumBaTte KOMNPOMUCC MEXAY TOYHOCTBIO yNpaeneHus
1 3P HEKTUBHLIM BPEMEHEM yCpeaHeHusi curHana (beictpogencTemem pabotel uenu o6paTtHom cBA3n). Beicokas TOMHOCTB
ynpaeneHus npegnonaraeTt yBenMyeHne Yncna gaHHelx, UCNONb3yemblX B pEKYpPeHTHON npoueaype, U, COOTBETCTBEHHO,
yMeHbleHne ObicTpodencTBMA paboThl Lenu 0bpaTHOM CBA3N, T. €. 3aMeANeHne peakunn Ha U3aMeHeHNA peanbHON CNeKT-
panbHOW MIOTHOCTM YyCKOPeHusA. Ha TovHocTe ynpaenenusi n GoicTpoaeincTBme Lenu obpaTHON CBSI3W BNUSIET Takke
BblbpaHHOe paspelueHue no vactote. ObbIYHO yBENMYeHWe pa3peLueHusl Mo YacToTe NPUBOAUT K MOBLILWEHUIO TOUHOCTH
ynpaeneHus, HO yMeHbLuaeT BbIcTpoaecTBIE Lenn 06paTHOM B3N, UTOBbl yMEHBLUMTE PACXOXAEHUE MEXAY UCTUHHOMW 1
Habnogaemoln cnekTpanbHeIMU NNOTHOCTAMK YCKOPeHus, Heobxoaumo nogobpaTtb onTumarnbHble 3Ha4YeHUs! BbllleyKa-
3aHHbIX NapameTpoB.

WccnepgoBaHusi HacTOTHOM XxapakTepucTukm o6pasia no3BonsoT NonyyunTh BaXHY0 MHOPMaLMIo O XapaKTepe B3a-
umogaencTens obpasua u BubpocreHaa. Hanpumep, B xoge Takoro nccneaoBaHust MoxeTt 6biTb 06HapYXeHO Ype3mepHO
6onbLwoe ycuneHne Bubpauum yCTpOUCTBOM Kpennenust obpasua nnm coenageHne pesoHaHcos obpasua u yctpoucTea
KpenneHus.

B HacTosiwem npunoxeHun, B NepBy0 ovepeab, PacCMOTPEHbl BONPOCH!, OTHOCALLMECS K CMyYanHON COCTaBNsIo-
wev Bo3byxageHms. B oTHOWEHUM rapMOHMYECKOl cCocTaBnsitowel Bo3byxaeHus (kavaHusi YacToTbl, CKOPOCTU KavaHus,
MCMNOMNb30BaHWs criegawmnx hunbTPOB) MOXKHO PYKOBOACTBOBaTLCH pekomeHdauuamm FOCT 30630.1.2.

B.2 TpeboBaHWA K UCNbITAHUAM

B.2.1 OpgHoTOYe4HOe N MHOroToYe4YHoe ynpaBneHune

B.2.1.1 O6wue nonoxeHns

MpoBepKy COOTBETCTBUSI TPEBOBAHMAM UCMBITAHWA NPOBOAAT Ha OCHOBE 3HAYEHWI KOHTPONMPYEMOro napameTpa,
Nony4eHHoro B pe3ynbTare 06paboTku curHana B KOHTPOIBHOW TOYKE.

Ons xecTkux unu manorabapnTHeIX 06pa3LoB, HanNpUMep KOMNOHEHTOB 060PYyAOBaHUS, a TakKe B TOM Cly4vae, ecrnm
M3BECTHO, YTO BrusHME 06pasLa, KeCTKO 3aKpenneHHoro Ha BubpocTeHae, Ha AMHaMUKY CUCTeMbl B Auana3oHe 4acToT
MCMbITAHWIA HEBEMNWKO, JOCTATOUHO BLINOMHATL M3MEPEHUS B O4HON NPOBEPOYHON TOYKE, KOTOPas TEM CaMblM CTAHOBUTCS
KOHTPOSTbHON TOUKOW.

B cnyuyae 06pasLoB 6onblIMX pa3zmMepoB UIKN CIIOXHOW OOPMbI C AaneKo PpasHEeCEeHHbIMY TOYKaMmn KpenneHus ans
ynpaeneHus Ucnonb3yoT O4HY U3 NPOBEPOUHLIX TOYEK MNN BOOBpaxaeMyro KOHTPONbHYIO TOUKy. B nocnegHem cnyqae
crnekTpanbHyo NNOTHOCTL YCKOPEHUS! BBIYMCIISIIOT MO CUrHanam B HECKOMBKUX MPOBEPOYHbIX TOUKaX. [ns CNoXHbIX UK
KPYMNHbIX 06pasLoB pPEKOMEHOYETCS UCMONb3OBaTh yNpaBlieHue Mo curHany B BooOpaxaemom KOHTPOMbHOM Touke
(cm. 3.8.3).

B.2.1.2 OgHoTo4Ye4yHOe ynpaBneHune

MamepeHus NpoBOAAT B OAHOWM KOHTPONbHOMN TOYKE, M 3HAYEHKEe KOHTPONMPYEMOrO NapamMeTpa Ha Kaxaomn YacTtoTe
HenocpeacTBEHHO CPaBHUBAIOT C 3a4aHHbIM.
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B.2.1.3 MuHorotouye4yHoe ynpasneHve

B.2.1.3.1 OGwwme nonoxeHus

Mpn HeoBXOANMOCTM OCYLLECTBIIEHUS MHOTOTOYEYHOTO YNpaBneHus BeIGUpaioT oaHy U3 AByX cTpaTervi ynpae-
neHus.

B.2.1.3.2 YnpaBneHue no cpegHemy 3Ha4YEeHUIo

IaHHas cTpaTervs ynpaeneHus npegrornaraeT BblMUCIEHUE KOHTPONMPYEMOro NapameTpa Ha Kaxaomn Yactore Ans
Kaaon NPoBepOYHON TOUKU, MOCHME YEro NSl BbIYMCIEHHbIX 3HAYEHUIA HA KaXA0W 4acToTe HaxoasaT apudmeTndeckoe
cpeaHee No BCEM NPOBEPOYHBLIM TOUKAM.

MonyuyeHHble cpegHue apudMeTUYECKMe 3HAYEHWUsl CPABHUBAIOT C 3343aHHbIMWU 3HAYEHUSIMU KOHTPONMUPYEeMoro
napameTtpa Ha KaXxgom 4acroTe.

B.2.1.3.3 YnpaBneHue no aKCTpeMarnbHOMY 3HAYEHUIO

Mpwv BIGOPE AaHHOM cTpaTernu ynpasneHusi 3HaueHWs1 KOHTPONUPYEMOro NapamMeTpa Ha KaX4ou YacToTe onpeae-
NS0T KaK 9KCTpeMaribHOe 3Ha4YeHUe B COBOKYNHOCTU JaHHbIX NAapamMeTpOoB, NOMYyHYEHHbIX 15l CUrHaIoB BO BCEX NPOBEPOY-
HbIX TOYKax. Takum o6pa3oM, 3HaYeHUsi KOHTPONIMPYEMOIO NapameTpa, Mo KOTOPOMY OCYLLECTBMSIIOT ynpaeneHue,
npeacTaensitoT cobol ormbaloLLyio 3Ha4YeHUIA KOHTPONUPYEMOTO NapaMeTpa, NoMy4YeHHbIX 1151 BCEX MPOBEPOUHbIX TOYEK.

B.2.2 BepOATHOCTHbIE XapaKkTepUCTUKH

B.2.2.1 PacnpeaeneHne MrHOBeHHbIX 3HAYeHUMN

PacnpepgeneHne MrHOBEHHbIX 3Ha4YE€HWIA  334aI0LLErO CIyYanHOro CUrHarna A0rkHO YI0BNeTBOPSITb HOpMaribHOMY
38KOHY, onMcbiBaeMomMy hopmynomn

) = — g VAo (B.1)
ov2n ’
rae p(y) — NNOTHOCTL BEPOSITHOCTU pacnpegeneHnsi MTHOBEHHOIO 3HaYeHUs! 3a[aloLLero curHana;

6 — CpeaHeKBagpaTuyHoe 3HavyeHue (CTaHgapTHOE OTKIIOHEHUE) 3a1aI0LLLEero curHana.

CpeaHee 3Ha4YeHue cry4aiHoro curHana Bubpavuum npeanonaraiot paBHbIM HYMIO.

MNoTHOCTE BEPOATHOCTU pacnpeneneHnst Ansi COBOKYNHOCTU CITy4alHbIX CUTHAINOB Y COYEeTaHUS Y3KOMOIIOCHOIO U
LUIMPOKOMOIOCHOIO CNy4anHbIX CUTHANOB NMOKa3aHa Ha pucyHKe 2. NNOTHOCTb BEPOATHOCTY pacnpeaeneHus Ans coveta-
HUSI TAPMOHWYECKOTO M CMy4aiHOIo CUrHaNoOB NOKa3aHa Ha PUCYHKe 4.

B.2.2.2 Muk-thakTop

Muk-chakTop xapakTepuayeT pacnpeaeneHne curHarna Bo3byaeHns Kak OTHOLEHME MaKCMMarbHOrO0 MIHOBEHHOTO
3Ha4YeHWUsi cUrHana K CTaH4apTHOMY OTKIMOHEHUIO {CM. TaKKe PUCYHOK 2).

HaHHbIl napameTp MOXeT GbiTb MCNONB30OBAH TONBKO B OTHOLWEHUW 3a4aI0WEro CUrHana, reHepupyemoro Ha BbiXo-
e unhpoBoN cncTeMbl yNpaBeHus UCTIbITAHUAMMU, NOCKONbKY HENUHENHOCTU BCEN CUCTEMBI, BKITIOUatowWwen B cebs ycunu-
Tenb MOLHOCTU, BMBPOCTEHy, YCTPOUCTBO KPENNEeHWs U UCNbiTyeMbii obpasel, mMoryT uckasute ¢popmy curHana B
NpoOBEpPOYHON ToYke. BrnnsHue gaHHbIX HENMMHEWHOCTEN B LUMPOKOM AMara3oHe 4acToT YCTPaHUTb, Kak NPaBuro, HeBO3-
MOHO.

B COOTBETCTBMM C HACTOSILLMM CTAHAAPTOM 3Ha4YeHne Nuk-chakTopa AOMkKHO ObITh He MeHee 2,5 (cM. Takke 5.1.2).
Ecnu gns 3apatouwero curHana, pacnpegeneHHoro no HOPMansHOMy 3aKOHY, YPOBEHb OTCEYKM paBeH 2,5 ctaHgapTHbIX
OTKIMOHEHWI, TO NpubnuanTensHo 99 % AaHHOro curHarna NonajeT Ha yCUIUTErNb MOLHOCTH 663 UCKaXKEHWI.

B.2.3 Cnaabl Ha HU3KMX M BbICOKMX YacToTax

Hacrosiwmin craHgapTt npeanonaraeT, Yto crekTparnbHasi NIOTHOCTb YCKOPEHUS UMEET MPSIMOYTorbHyo hopmy
(nnockylo BepLMHY) N BCE YACTOTHLIE COCTABIIAICLIME PACTONOXKEHbI B AManasoHe mexay vactotamm fy u f, (cM. pucy-
Hok 1). OgHako Ha NpakTuke Bo30yXaaeMbliii CUTHan UMeeT crnaibl CNeKTparnbsHON NITOTHOCTU YCKOPEHUs] B 061acTAX HU3KMX
1 BbICOKMX 4YacToT. UTo6bl cpegHekBazpaTMHHOE 3HaUeHMe 0CTaBaroch Kak MOXXHO 6onee 6rv3kuMm K 3aiaHHOMYy, 3TH cna-
Abl JOIKHbI 6bITh lOCTATOUHO KPYThiMKU. O6bIMHO KPpYTH3HAa criaa B obnactv HU3kux YactoT paBHa 6 ab/okrasa. Ecriv 3Ha-
YEHNE CNEKTParnbHOW IIIOTHOCTU YCKOPEHWA B TOUYKE f; BENWKO, @ BO3MOXHOCTM WCMbITATENbHOW YCTAHOBKM IO
DOMYCTUMbIM 3HAYEHWSIM MEePEMELLLEHUS OrPaHUYEHbl, 3TO MOXET NoTpeboBaTh yBenuyeHusi KpyTU3HbI cnaga B obnactm
HU3KMX 4acToT. PacueTtsl NnepemeLLeHns Ansi CNy4yanHoro curHana npveegeHsl B B.2.4.

Kak npaBuno, AvHamuyeckmini AnanasoH Ans ABYX COCEAHWX NUHUIM CNEKTPanbHOW NNOTHOCTU YCKOPEHUS Npw
MCMonb30BaHMM LMdPOBOI CUCTEMbI YNpaBreHusl ucnbiTaHnsiMu coctaensiet 8 ab. [ins goctuxeHus 6onbluen KpyTU3HBbI
cnaga moxeT noTpeboBaThCs yBenUUnNTL PaspelleHmne Mo YacToTe (T. €. yMeHbIUTb 3Hauenne B,). Ecnn 1o HeBbInonHu-
MO, a TaKKe B Cry4yae Korja yBernvueHue KpyTU3Hbl criazia He no3BorsieT 06ecneunts CHUXKeHUE 3HaueHUii NepemeLL,eHns
A0 A0NYCTUMOIO YPOBHSI, CrieflyeT paCCMOTPETb BO3MOXHOCTb YMEHbLLEHUS HUXKHEN rPaHuLLbl I0NyCcKa 1151 CNEKTpanbHon
NNOTHOCTU YCKOPEHWSI HA HU3KMX YacToTax.

B o6nacTu BbicoKMx yacToT npobnem ¢ obecrneueHnem KpyTuaHbl cnaja He cylwecTeyet. Ha yactotax Bulwe f, Kpy-
TU3Ha crnaga gorXKHa CoCTaBnsiTb MUHYC 24 nb/okTaBa u meHee.

B.2.4 Pacuet cpegHexBaApaTUYHbIX 3HAYE€HUHN YCKOPEHUSl, CKOPOCTH U NepeMeLeHNs

CpegHekBagpaTMyHOE 3HAYEHUE YCKOPEHWsl, CKOPOCTU unu nepemeleHmns B 3hpekTMBHOM AnanasoHe 4actoT
UCnbiTaHWi NpeacTaBnsieT coboi KBaApaTHLIN KOPEHb U3 CYMMbI CPEHUX KBAAPaTOB 3HAYEHWUI 3TUX BEMNWYUH B COOTBET-
CTBylOWMX nogananasoHax. Kaxabii 3 Takux noaananasoHoOB onpeaernsieTca 3Ha4eHMeM CNeKTPanbHOW NNOTHOCTU YCKO-
penms S, (M/c2)2/T 1, o6pasylomx ero cnekTpanbHbIX NMHWIA Ha YacToTax fanf,.q, U, WMPMHON NONOCHI HACTOT MEXAY
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aTUMK IHuAMK (f , , —f Y KpyTU3HON cnapa M, ab/okTaBa, CneKTparnbHON NNOTHOCTU YCKOPEHNS MEXY COCEAHUMM MTUHU-
amu. Huxe npyveeaeHsl hopMynbl 4ns pacyeTa CpegHUX KBagpaToB 3Ha4€HUI YCKOPEHUS, CKOPOCTU U NEPEMELLEHUS.
CpenHui ksagpaT yckopeHnus a2, (m/c2)2:

ansa M= -3
MI3
a=3Smly pf )| (8.2)
M+3 foi1
anaM==3
f,
a’ = (Spe1)(fow) [In[f—‘” ; (B.3)
n
anaM=0
&= Silfre1 = F). (B.4)
Cpeanuii ksagpat ckopocTH v2, (m/c)2:
anaM=3
2 MI3
V= [LJ 8Spa| 1 _f || (B.5)
2rn) M-3|f., fo\fq
anaM=3

= 1 28n+1 fn+1
#<(ae) a5 ©9

CpeaHwii keagpaT nepemeleHus d2, Mm2:

ana M=9:
3 MI3
d2=[10 J3s,,+1 1 _i[ f,,] ; B.7)

an? )M-9 | £, £ f

n+1

10%)S f
d?=|— || (22|
{4752} fn3+1 l: [ fn J:| (B'B)

BoiwenpveeaeHHsie opmynsl cnpaseanuBbl, €Crnv Ha rpaduke CnekTpansHON NNOTHOCTU YCKOPeHus, rae obe
KOOpAMHaThLI AaHbl B norapudmmnyeckom macltabe, dhopma cnektpanbHON NNOTHOCTU yCKopeHnst obpa3oBaHa NPsiMbIMK
nvHusimu. B aTom cnyyae cnag M moxeT ObITb onpeaeneH no oopmyne

Iog {Sn+1j
M=3 \Sn) (B.9)

. .
fn

Ons curHana, npeacTtaensioLero cobor cMech (NOACTPOYHbLIN MHAEKS MM) cnyyaiiHol (NoACTPOYUHbLIN UHAEKE R) 1
rapMOHUYeCKOM (NOACTPOYHBIN MHAEKC S) COCTaBNSAOLWLMX, CPeaHEeKBaapaTUUHOE 3HaYeHWe (NOACTPOUHLIN MHAEKC .M. S.)

YyCKOPeHUs onpeaensiioT no popmyne
Brms, M = \8me. R t82ms.s s (B.10)

a NMKoBOe 3HaveHne (NOA4CTPOYHbIN MHAEKC amp) — no hopmyne

anaM=9:

Qamp, v = CF @rms R+ 8amp, S (B.11)

roe CF — nuk-cakTop, 06bI4HO NPYHUMAEMBIN PaBHLIM TPEM.

B.3 Mpoueaypa ncnbitaHum

Llenbto ncnbitaHnii Ha BUGPOYCTONYMBOCTL SIBMSIETCA AEMOHCTPaUUsi CNOCOGHOCTU M3denus BblaepKuBaTb BO3AeN-
cTBME BUOpaunn u HOpManbHO (PYHKLUMOHWPOBAaTL NpW onpedeneHHOM ypoBHe BUBpaunoHHOro Bo3byxaeHusi. Takoe
MCrbITaHWe AOIKHO NPOAOIIKaTLCH TOMNBbKO B TEYEHUE BPEMEHU, JOCTaTOHMHOIO A4NA AEMOHCTPaL MK 06pa3LoM yKkasaHHbIX
cnocobHocTeln B 33JaHHOM AMana3soHe YacToT. [AnuTenbHOCTb UCTbITaHWI Ha BUEPONPOYHOCTL, KOraa onpeaensior cno-
cobHocTb 06pa3La NPoOTMBOCTOATE KYMYNSITMBHBIM 3chdekTam BUGpauMoHHOIo BO34eMCTBUS, TAKUM Kak HaKoMneHue ycTa-
NOCTU UNu mexaHu4eckon aedopmauum, AomkHa GbiTb 4OCTATOUHON ANA TOro, YToGLI 06ecneunTb HEOBXOANMOE YMCIIO
LIMKINOB U3MEHEHNI MEXAHNYECKOIO HaNPsPKEHUS, Aaxe eCNu NPU 3TOM A4NUTENBHOCTb UCNBITaHWUI He ByaeT COOTBETCTBO-
BaTb TpeboBaHusiMm 6.1.4.

25



rocT 31419—2010

MpuwucneITaHMsAX Ha BO3aencTeMe BUBpauum obopyaoBaHme, KOTOpoe B 00bIHHbIX YCIIOBUSIX SKCNNyaTauum ycTaHae-
nvBaleT Ha BUbpomsonsiTopax, MCnbITeIBAIOT, Kak NpaBnno, BMecTe ¢ Bubpousonsitopamu. Ecnm neneitate 06opygosaHune
€ ero cobCTBEHHBIMU BUOPOM30NATOPaMU HEBO3MOXHO, HAaNPUMEp, eCin 3T0 06opyaoBaHWe CMOHTUPOBaHO BMECTe C Apy-
rMm obopyaoBaHueM C NOMOLLbH 06LWero KpenneHus, 4oNycKaeTcsi NPOBOAMTE UCMbITaHUs 6e3 BUBpOon3onAToOpoB, HO NpU
APYrovi CTeneHn XXeCTKOCTW YCIOBUIA MCMbITaHWI, KoTopasi AoMKHa BbiTe ONpeaeneHa B COOTBETCTBYIOLLLEM HOPMaTUBHOM
AoKyMeHTe. CTeneHb XXeCTKOCTU YCNOBUI NCNbITaHUIA KOPPEKTUPYIOT C y4ETOM NepeaaToyHbIX CBOWCTB BUGpousonupyto-
eV cMCTeMbl MO KaXaoMy U3 HanpaeneHu Bo3byxaeHus Bubpauun. Ecnv xapaktepucTkvm BUGPOU3oNATOPOB HEN3BECT-
Hbl, CrieayeT PyKOBOACTBOBATLEA pekomeHgaunsvm B.4.1.

COOTBETCTBYIOWMM HOPMaTUBHLIM AOKYMEHTOM MOXeT ObiTb ycTaHoBNeHO TpeGoBaHMe npoBeaeHWs 4OMONHW-
TeNbHOro UcnbiTaHns obpasya co CHATEIMKM UK BNOKMPOBAHHBIMU HAPYXXHBIMW BUOPOU3ONATOPaMM AR AEMOHCTPaLUK
COOTBETCTBUSI HEKOTOPLIM MMHUManNbHBIM TpeboBaHusiM no BUBponpoYHocTU. B 3ToM criyvae B HOPMaTUBHOM JOKYMEHTE
AonxHa BbITk Yka3aHa cTeneHb XXeCTKOCTH YCNOBUIA AaHHOIO UCNbITaHus.

B.4 OGopynoBaHue, npeaHasHav“eHHoOe ANl ICNONb30BaHNA BMecTe ¢ BUGponsonatopamm

B.4.1 MepepaTto4Hble CBONCTBA BUOPOMU3ONATOPOB

Wagenus, kKoTopble Npy 3KCnnyaTaumm ycTaHaBNuBatoT Ha BUGPON30nNATOPbI, MOTyT BbITh UCNbITaHb! 6€3 HUX, BYacT-
HOCTM KOTAa AVHaMUYECKNE XapaKTePUCTUKU BUOPON3ONATOPOB HeCTabunbHbl (HaNnpUMep, N3MEHAIOTCH C U3MEHEHUeM
TemnepaTypbl). B 3Tom cnyyae cTeneHb XeCTKOCTU YCNOBWUI UCNbITAHUI JOIMKHA ObiTh NOHWXEHA C yYeTOM AnanasoHa
n3MeHeHul koadbdmumneHTa nepegaym BubponsonsTopo.. Mpu KOPPEeKUMN CTENEHWN KECTKOCTU YCNOBUI UCNBITaHUN Yun-
THIBAIOT HUKHIOKO rPaHuLy AmanasoHa Ans Kaxaoro u3 HanpaeneHuii Bo3aencTems Bubpauum.

Ecnv gaHHble 0 NepegaToYHbIX CBOWCTBaX BUGPON3ONATOPOB OTCYTCTBYIOT, TO CTENEHB XECTKOCTU YCNOBWIN UCTIbI-
TaHuWi gomkHa 6biTe NPeAMETOM COrNACcOBaHUA MEXAY UCNONHUTENEM U 3aKa3YUKOM.

B.4.2 BnuaHne Temnepartypbl

B coctaB mHOMMX BUGPOM3ONATOPOB BXOAAT marepuansl, CBONCTBA KOTOPbIX 3aBUCAT OT Temnepatypbl. Ecrin
cobcTBeHHasi pe3oHaHCHas JYacTtoTa obpasua Ha BubpousonaTopax nonagaeT B guanasoH 4acToT UCMbITaHWI, criegyeT
NPOsIBNSITE OCTOPOXHOCTL B ONpeAeneHnn BpeMeHn BIAEPXKU, B TEHEHUe KOToporo k o6pasuy 6yaeT npunoxeHo 3agaH-
Hoe BO30OYyxadeHve. B psge cnyvaes HeuenecoobpasHo nogeeprate o6paszeu AnutensHoMy Bo3GyxaeHuto u cnegyer npea-
yCMOTpeTb NepepbiBbl A4NA ero BOoCCTaHoBNeHUs. Ecnu u3BecTHO peanbHoe pacripegerneHve BpemeHu Bo3byxaeHusi
n3genvsi Ha JaHHOW Pe30HaHCHOW YacToTe B Npouecce aKkcnnyaTaumu, cnegyer NonbITaTtbC CMOAENUPOBAaTL €ro B NPo-
uecce ncnoiTaHui. Ecnun xe Takoe pacnpegeneHne HeM3BecTHO, TO UCNbITaHUS crieflyeT NPOBOAUTL, OrpaHNYMBast -
TeNbHOCTb NeproaoB BO30yXaeHus, 1Tobbl n3beraTte Upe3mepHoOro Harpeea obpasua.

B.5 CrteneHb XeCcTKOCTN yCNOBUN UCNLITAaHUN

3agaHHble AnanasoHbl YacToT UCTIbITAHUIA, CNEKTParbHbIE NITOTHOCTU YCKOPEHUS LWMPOKONONOCHON U Y3KOMONOC-
HOM BMBpauun, aMnnuTyabl rapMOHUYECKUX CUTHArOB AOIMKHbI ObITb BbIGpaHb! C TakKMM pacqeToMm, UTobb! OXBaTUTL LWNPO-
KU AManasoH YCNoBWIA NpakTUYeckoro nNpumeHeHust uagenusi. Ecnv uapgenve npegnonaraeTcsa UCnonb3oBaTte B CTPOro
onpeaeneHHbIX YCNoBUsiX, CTENEHb XEeCTKOCTU YCINOBUM UCTbITAHWIA LenecoobpasHo 3ag4aBaTh UCXOAs M3 peanbHbiX
XapaKkTepuCTUK BUGPaLMOHHOTO BO3AENCTBIUS B 3TUX YCINOBUSIX (KOT4a Takue XapaKTepPUCTUKN U3BECTHbI).

Mo BO3MOXHOCTW crneayeT BbiGMpaTh CTENEHb XXECTKOCTU YCINOBUIA NCNbITAHUNA, COOTHOCALLYIOCH 6O ¢ BO3aen-
CTBUSIMU, KOTOPbIM U3enne MoxXeT GblTb NOABEPrHyTO B NPOLECCE TPAHCMOPTUPOBKU UNW 3KCNNyatauumn, nnbo ¢ KOHCTPYK-
TUBHbIMK TPEBOBaHMAMM K U3QENNI0, ECIN LEMbIC UCTNbITAHWUIA SBNSETCS OLIeHKa ero NPOYHOCTHBIX CBOWCTB.

Mpw onpegeneHn CTENeHW XeCTKOCTU YCIIOBUIA MCMbITAHUIA criefyeT OUeHUTb, ECTb NI HEOHBXO0ANMOCTE Ha3Ha4aTb
NX «C 3anacom» No cpaBHEHUIO C BO3,EI,el7ICTBVIF|MVI B pearibHbIX yCNnoBUsIX NPUMEHEHUA.

B.6 XapaktepucTtukm o6opynoBaHus

HopmaTuBHEIM JOKYMEHTOM MOXeT ObITb NpeanucaHo, HTobbl 06pasel, hyHKUMOHUpOBan B npouecce nubo Bcero
UCMbITaHWSA, MO0 ero YacTu Tak, kak OH 0ObIYHO PYHKLMOHUPYET Ha NPaKTUKe.

Ecnv Bnbpauns MoxxeT NOBNUSITL Ha BbINOMNHEHUE OnepaLmi BKITKOYEHUsT W/UNu BbIKIMIOYEHUSA, HanpuMmep co3gaBas
noMmexu paboTe pene, crnegyeTt NpeaycMoTpeTh HEOAHOKPATHOE BbINOMTHEHWE 9TUX ONepauUmnii B NpoLecce UCMbITaHUN, YTo-
6bl yBeamTbCa B HageXHOCTW UX BLINOMHEHUS.

Ecnu eQuHCTBEHHOI LENbIO UCTIbITAHUI SIBNASTCS NPOBEpKa CTOWKOCTU U30enusi K BO34eNCTBUIO 3ag4aHHol BUbpa-
LuuKn, TO PYHKUMOHATBHbIE BO3MOXHOCTM 06pa3Lia OLeHUBaoT Nocre 3aBepLueHUs NCMbITaHUN.

B.7 HauanbHble u 3aKkn0YUTeNbHbIC N3MEpPeHUsA

HavanbeHble 1 3aKniounTeNbHbIE M3MEPEHUSI MPOBOANAT C LIENbIo OLEHWTh, Kak NOBNUSNO Ha o6pasel Bo3gencTene
BMOpaumn, co3gaHHON B MPOLLECCE NCMbITAHWUNA.

MoMMMO BM3yanbHOrO OCMOTPa 3T 3Tanbl MOTYT NpeaycMaTpuBaTh U3MEPEeHNEe SNEKTPUYECKMX U MeXaHUYEeCKNX
XapaKTepucTuK.
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