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Mpepgucnosune

Llenn, ocCHOBHbIe NPUHLMMbI 1 OCHOBHOW NOPSAA0K NPOBeAeHUst paboT Mo MeXrocyAapcTBEHHON cTaHaap-
Tu3auun yctaHosrneHbl FTOCT 1.0—92 «MexrocyapcTBeHHas cucteMa ctaHgaptmusanmn. OCHOBHbIE MOJI0Xe-
Hus» nFTOCT 1.2—2009 «MexrocyaapcTBeHHas cuctema craHgaptunsaumm. CtaHgapTbl MEXIOCYy4apCTBEHHbIe,
npaswia v pekoMeHAauum No MexrocyaapcTBeHHo cTaHgapTusaumu. MNpasmna pa3paboTku, NPUHATUS, NpUMe-
HeHus, 0GHOBNEHUS N OTMEHbBI»

CBejeHus o cTaHgapTe

1 NMOArOTOBJIEH ABTOHOMHOW HeEKOMMeEpYecKol opraHusaumein «Hay4Ho-uccrnegoBaTenbCKuii
LEeHTP KOHTPO/S U AMArHOCTUKM TexXHUYecknx cuctem» (AHO «HULL K[») Ha ocHOBe COGCTBEHHOIO ayTEHTUNY-
HOro nepeBoja Ha pyCCKuii A3blK MeXAYHapOAHOro cTaHjapTa, yka3aHHOro B nyHkTe 4

2 BHECEH ®epgepasibHbIM areHTCTBOM M0 TEXHUYECKOMY perympoBaHuio 1 MeTpoIornm

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTusauuu, MeTponoruy u ceptudukanmm (npo-
Tokon oT 10 noHs 2010 r. Ne 37)

3a NpuHATME NPOrosiocoBanu:

KpaTKoe HavmeHoBaHWe CTpaHb! Kog, ctpaHb! CokpalleHHoe HauMeHoBaHVe HaLlVoHaIbHOro opraHa

no MK (MCO 3166)004-97 no MK (CO 3166>004-97 no cTaHjapTvzaumn

ApmMeHusa AM MUHTOpP3KOHOMpPas3BUTUA

Benapycb BY lFocctaHpgapt Pecny6nukn Benapycb

KasaxcTtaH K2 lFocctaHgapt Pecny6nukm KasaxcraH

Kuprusnsa KG Kbiprel3ctaHgapT

Monposa MD Mongosa-CtaHgapt

Poccuiickas ®epnepauus RU PoccraHgapt

Y3b6ekuctaH uz Y3ctangapt

YkpaunHa UA lFocnoTpe6cTaHgapT YKpanHbl

4 HacToawmii cTaHfapT ABAseTcs MOANMULMPOBAHHbBIM MO OTHOLLEHWIO K MeXAYyHapo4HOMY cTaHAapTy
M3K 60068-2-80:2005 «McnbiTaHnsa Ha BO3AelcTBME BHELHUX (hakTopoB. YacTb 2-80. UcnbiTaHusa. McnbiTa-
Hue Fi. Bubpauus, couyeTawwas Bo3geicTBMs pasHbix TunoB» (IEC 60068-2-80:2005 «Environmental
testing — Part 2-80: Tests — Test Fi: Vibration — Mixed mode») nyTem BHECEHWSA TEXHUYECKUX OTKIIOHEHWIA,
06bACHEHME KOTOPbIX NPUBEAEHO BO BBEAEHNMN K HACTOSILLLEMY CTaHAAPTY.

HacToswwii ctaHgapT ugeHtuded FOCT P 53189—2008

5 YTBEPX/AEH W BBEJEH B AEWCTBUE [Mpukazom deaepansHOro areHTCTea no TeXHUYecKoMy
perynupoBaHuio u MmeTponorum ot 13 oktabpsa 2011 r. No447-cT

6 BBEJEH BMNEPBbIE

WNHhopmaumsa o BBegeHM B AeiicTBMe (NpekpaLeHnn aeiicTBUS) HacTosALWero cTaHgapTa nybnmky-
eTcsaBYyKasaTene «HaynoHanbHble CTaHAapTbi».

MHdopmaums 06 M3MeHEeHNAX K HacToAlWeMy cTaHAapTy ny6nukyeTcsa B ykasaTene «HaunoHanb-
Hble CTaHAapTbhi»7a TEKCT M3MeHeHU i — B MH(POPMALMOHHbIX yKasaTensax «HauvoHanbHble cTaHgap-
Tbi». B cnyyaB nepecmoTpa nanm 0TMeHbl HAcTOAWEro craHjapTa cooTBeTCTBYLWas uHhopmaums
6yneT ony6smkoBaHa B MH(opMmauMoHHOM ykasaTerne ((HaunoHanbHble cTaHgapThbi»
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BsepeHune

HacToswumii ctaHAapT ycTaHaBnnBaeT MeTOA UCMbITaHUA Ha BMOGPONPOYMOCTb M BUOPOYCTOMUYNBOCTb
MaLlunH 1 060pyA0BaHNS BCEX BUAOB, KOTOPbIE B MPOLIecce aKcnayaraunm noABepXeHbl BO3AeCTBUIO LUIMPOKO-
NOMIOCHOM BUGPALMK CIOXHON hopMbl.

MeTog ncnbiTaHuii npegycmaTpuBaeT NCNoMb30BaHMe LM poBbIX CUCTEM YNpaBieHns 415 BoCnponsse-
[EeHNA LLMPOKOMOJIOCHOW CyyaiHoi Bubpauuy BcoveTaHum ¢ rapMOHNYECKON 1 (M1n) y3KOMOMOCHO CyYaiiHoi
Bubpauuein. [na peanmsauym 4aHHOTO METOAA UCMONb3YOT NPEUMYLLECTBEHHO BUOGPOCTEHABI 3/1EKTPOAMHAMMU-
4YecKOoro nav rmgpasanyeckoro Tmna.

PesynbTaTtbl BUOPALNOHHBIX UCMbITAHWI 3aBUCST OT KBaIMhmkaLy NPOBOAALLEr0 UX MePCoHana, 0 Yem
[OMKHbI 6bITb 0CBELO0M/IEHDI U 3aKa34UK, 1 UICNOHUTENb UCTIbITAHUIA. Mpy cocTaBeHN METOANKN UCNbITAHWI
B KauyecTBe BOCMPOU3BOAMMOro BO36YXAeHUsA crefyeT ykasbiBaTb BUOPaALMOHHbIE BO3AENCTBUSA TEX BUAOB,
KOTOpble COOTBETCTBYIOT peasibHbIM YCI0BUAM NPUMEHEHUS U3AENUS.

Mo cpaBHeHWIO C MeXxayHapoaHbIM cTaHaapTom M3OK60068-2-80:2005 HacToAWMIA cTaHAAPT AOMNONHEH
CCbl/IKaMW, BblfefIeHHbIMU KYPCUBOM 1 YKa3biBaloLW MMy ero MecTo B Komnnekce ctaHgaptos FOCT 30630,
06beANHEHHbIX OOLLMM rpynnoBbIM 3arofIoBKOM «MeTofbl UCMbITAHUIA HAa CTOWKOCTb K BHELLHM BO3/eCTBYH0-
WMm dhakTopam MaLlunH, NPUO0POB NAPYTUX TEXHUYECKNX N3AENNIA».
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M E X T OGCYOAPGCTUBETHHB 1 C TAHOAPT

MeToAbl UCMbITAHWUI HA CTOWNKOCTb K MEXAHUYECKUM
BHELWHUM BO3AENCTBYOLWMUM hakTopaM MalluunH, NPpUGOPOB U APYTUX TEXHUYECKUX U3LEeNNit

WCMbITAHVA HA BUBPALIMIO C BOCNPOW3BEAEHWEM BO3AENCTBUIA
HECKO/JIbKMX TUMOB

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

[Nata BBegeHna — 2011 —11—01

1 O6nacTb NpUMeEHeHUS

HacTosAwwuii ctaHgapT pacnpocTpaHaeTcs Ha MallviHbl, NPMOOPbI U Apyrue TeXHUYeckne n3nenns Bcex
BWAOB (fanee — n3fennsa) nycrtaHasnveaeT TpeboBaHNA K UCTNbITAHUAM N0 NPOBEPKE MX CNOCOBHOCTN NPOTK-
BOCTOATb BO3AEWCTBMIO LUIMPOKONOMOCHON BUBPaLMmn CI0XHOM chopMbl.

Lienbto mcnbiTaHnii ABNAeTcA NoATBEpPXAEeHWe CMOCOBHOCTY M3Aenus BblaepXuBaTb BUOPALMOHHbIE
BO3[eNCTBUSA, yCTAHOB/IEHHbIE CTaHAapTamMy AN TEXHUYECKMMU YCII0BUAMM Ha MPOAYKLMIO (Aanee — Hopma-
TUBHbIE JOKYMEHTbI), 6€3 CyLLeCTBEHHbIX NOBPEXAEHUI (MCNbITaHWSA HA BUGPONPOYHOCTL) U YXYALLEHNI ero
aKCnNyaTaLMOHHbIX XapakTepucTuK (UCMbITaHMSI Ha BMOPOYCTOWYMBOCTL). Mpn 3TOM pekoMeHgyeTcs npu
3a/aHnM BOCMPOU3BOAUMON BuBpaLuM MCNoNb3oBaTb faHHble W3MEPEHWUNR, MPOBELEHHbIX B peasbHbIX
YCNOBUAX NPUMEHEHNA n3aenus.

WcnbiTaHns, NpoBofMMble B COOTBETCTBMU C HACTOALWMM CTaHAapTOM, NO3BOMAIOT 06HAPYXUTb ycTa-
JIOCTHbIE NOBPEXAEHUS, ABNAOLMECS CNIeCTBNEM BO3ENCTBNSA LUMPOKOMNOMOCHOW BUGPaLMM CNoxHONi dhop-
Mbl, 4151 OLEHKV NPUrOAHOCTY n3aenmns. Kpome Toro, HacTosAWwuiA ctaHAapT MOXeT 6bITb UCMOMb30BaH B LieNsax
AEeMOHCTpaLn MexaH14eckor NPOYHOCTY KOHCTPYKLUN n3fenms.

HacTosAwwuii ctaHaapT npegHasHavyeH Ans NpyUMeHeHWs Npy NpoBefeHnn UcnbiTaHuii obpasyos usge-
NMiA. KOTOpbIe B NpoLecce TPaHCNOPTUPOBKM WKW KCTTyaTauun (Hanprumep, Ha BO34YLWHOM CyHe U KOCMU-
4eckoM Kopabaie) MoryT 6biTb NOABEPXEHbI BO3AENCTBMNIO BUOPaLUM CnyyaliHOro xapakrepa B coyeTaHuu ¢
ApYruMy Bugamu cny4daiHbiX UM 4eTepMUHMPOBAHHbIX BO3AENCTBUIA, a Takke NpU UCNbITAHUSAX U3LENUIA B
TPaHCNOPTUPOBOYHOM KOHTEHepe, ec/im NocnefHNiA MOXHO paccmaTpuBaTh Kak COCTaBHYH YacTb U3fenus.

HacToswmii cTaHgapT npUMeHs0T coBMecTHO ¢ TOCT 30630.0.0. BKOTOPOM YCTaHOB/IEHbI 06LME
Tpe60oBaHVA K NPOBEAEHMNIO UCTbITaHuii Ha BO3AeliCTBME BHELLHNX (DakTOpOB.

2 HopmaTunBHbIE CCbIKK

B HacTosWweM cTaHfapTe UCMO/Ib30BaHbl HOPMAaTUBHbLIE CCbIJIKU HAa cneayloLne cTaHaapThl:

FOCT 24346—80 Bwubpauns. TepmuHbl n onpegenenns (MCO 2041:1990 «Bubpauumsa v ygap. Tepmu-
Hbl M onpepeneHua», NEQ)

FOCT 30630.0.0—99 MeToabl UCMbITAHUIA Ha CTOMKOCTb K BHELIHUM BO3AENCTBYHOLMM (dakTopam
MaLlunH, NprbopoB 1 APYrux TeXHu4eckux ngenuii. Obume TpebosaHmns

FOCT 30630.1.1—99 MeToabl UCMbITaHW Ha CTOKOCTb K MEXAHUYECKUM BHELLHUM BO3AECTBYIOLW UM
dhakTopam MalluH, NPUBGOPOB M APYTUX TEXHUYECKNX n3gennii. OnpegeneHve gUHaMMyecknx xapakTepucTuk
KOHCTPYKL MK

FOCT 30630.1.2—99 MeToAbl UCMIbITAHWI HA CTONKOCTb K MEXaHWYECKUM BHELUHVM BO34EACTBYHOLLUM
hakTOpam MallnH, NpubOpPoB M APYrUX TEXHUYECKUX n3penuii. McnbiTaHna Ha Bo3gelicTBue Bubpaumu
(M3K 60068-2-6:1995 «WcnbiTaHust Ha Bo3aelicTBME BHeLHMX hakTopoB. YacTb 2-6. McnbiTaHus. VicnbiTaHne
Fc. Bubpauwus (rapmoHudeckas)» . NEQ)

M3paHne opuynanbHoe
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FOCT 30630.1.9—2002 (M3OK 60068-2-64:1993) MeToApl UCMbITaHWIi HA CTOMKOCTb K MEXaHNYECKUM
BHELUHUM BO3eiCTBYOLWMM dakTopam MalliuH, NPUGOPOB U APYrMX TEXHUYECKMX U3aenuii. icnbiTaHns Ha
BO3[eliCTBME CNy4aHOW LLMPOKONOIOCHON BUGPaLK C UCNOob30BaHNeM LM poBOoi CUCTEMbI YNpaBieHus
ucnbiTaHnamn (MK 60068-2-64:1993 «lcnbiTaHUs Ha BO3AeNCcTBUE BHELWHMX dakTopoB. YacTb 2-64. MeTo-
Abl ucnbiTaHuii. VicnbitaHne Fh. LLupokononocHas cnyvaliHasa Bubpauus (C LndpoBbIM ynpasBrieHnem) un
pykoBoAcCTBO», MOD)

MpumeyaHune — lNpu NONL30BAHUN HACTOALWMM CTAHAAPTOM Liesiecoo6pa3Ho NpoBepuThb AelicTBME CCbloY-
HbIX CTaH4apToB B MH(OPMaLMOHHON cucTeme 06LEro Nonb30BaHWA — Ha oduunanbHOM caiite ®epgepanbHOro
areHTCTBa N0 TeXHNYECKOMY PerysiMpoBaHuio i METPOIOrnn a ceTn MIHTepHeT uau no exerofHo n3gasaeMomy nHopma-
LMOHHOMY yKa3aTenio «HaunoHanbHble cTaH4apTbl», KOTOPbIA ONy6ANKOBaH NO COCTOSIHUIO Ha 1 AHBaps Tekylero roga, u
No COOTBETCTBYIOLMM €XEMeCAYHO M3AaBaeMbiM MHDOPMALVOHHLIM yKkasaTenam, ony61MKoBaHHbIM B TeKyLeM rogy.
Ecnu ccblnoyHbIil cTaHAApPT 3aMeHeH (M3MeHeH), TO MpY NO0/1b30BaHWM HACTOAWMM CTaHAapToOM cnedyeT pPyKOBOACTBO-
BaTbCS 3aMEHAWNM (M3MEeHEeHHbIM) cTaHAapToM. Ecnn cCbiNoYHbI cTaHAapT oTMeHeH 6e3 3aMeHbl, TO MoJI0XeHne, B
KOTOPOM faHa CCblfIKa Ha Hero, NPMMeHSAEeTCA B YacTH, He 3aTparnBaloLleil 3Ty CCbIIKy.

3 TepMuHbI 1 onpeaeneHus

B HacTosLweM cTaHgapTe npuMmeHeHbl TepMuHbl No FTOCT 24346 nTTOCT30630.0.0, aTakke cnegytoLine
TEPMUWHBI C COOTBETCTBYIOLLMMU ONpeseneHnsIMu:

3.1 nonepeuHas Bubpauma (cross axis motion): Bubpauus, geicteyiow,as B HanpasieHum, OTINYHOM
0T 3afaHHoro (onpegensiemMas 06bIYHO B NJOCKOCTW, NEPNEHAUKYIAPHOW K 3ajaHHOMY HanpaB/eHWo ABU-
XeHus).

3.2 peicTBylowas Bubpaums (actual motion): Bubpaumsa, xapaktepusyemas CUrHasioM C AaTuuvka,
YCT@HOB/IEHHOIO B KOHTPO/IbHOW TOUKeE.

3.3 Touka kpenneHus (fixing point): YacTb 06pasua, HaxoAsLasacs B KOHTAKTE C KpEMeXHbIM Mpucno-
cob6ieHem nnu BU6POCTONIOM B TOM MecTe, rae usgenve o6bI4HO 3aKpenastoT Npy aKkcnayaTauun.

MpumeuyaHue — EcAn B UCMbITaHUSX A4S YCTAHOBKM 06pasua MCNofb3ylT YCTPOWCTBO, NpUMEHsieMoe Ha
MecTe 3Kcnayatauum U3genusi, To TOUKy KpenjaeHus onpesensiioT Ha 3TOM YCTPOICTBe, a He Ha o6pasye.

3.4 ynpaBneHue (control)

3.4.1 opHoTO4YeyHoe ynpasneHue (single pointcontrol): YnpasneHue nocurHany c gatuvka subpauuu,
YCTaHOB/IEHHOIO B KOHTPO/IbHOW TOUKe, A1 NOAAEePXaHNA BUbpaLum B 3T0N ToUke Ha 3a[jaHHOM YPOBHe.

3.4.2 mMHorotoyeyHoe ynpasneHue (multipoint control): YnpaBneHne no HECKONbKAM cuUrHanam,
ycpeAHAeMbIM aHanoroBbIM Uav Apyrum noaxoAsawmm cnoco6om (cm. 3.9), ¢ gaTuMKoB BUGpaumm, ycTaHoB-
NIEHHBIX B MPOBEPOYHbIX TOUKAX.

3.5 cTaHgapTM3oBaHHOe yckopeHne cBo60aHOro nageHus (standard acceleration due to gravity); g,.:
YckopeHune cB0604HOro NafeHns, KoTopoe, MPUMEHNTENbHO KHACTOALWEeMY CTaHAaPTY, OKPYr/1eHo A0 6avxaii-
Lero uenoro uncna, T. e. 10 m/c2.

3.6 Toukm usmepeHwuii (measuring points): CneymanbHO BbibpaHHbIe TOUKM, B KOTOPbIX NPOBOAAT c60p
[aHHbIX NPV NPOBEAEHUN UCTIbITAHWIA.

3.6.1 npoBepoyHas Touka (check point): Touka Ha kpenexxHoM npucnocobaeHun, Ha BU6pocToe Unn
Ha o6pa3sLie, pacnonoxeHHas Kak MOXHO 6/11Ke K OfHON 13 ToYeK KPenneHust U CoeAMHEHHas C Hell XeCTKo
CBA3bIO.

NMpumeuvaHns

1 C uenbto yb6eauTbCca B TOYHOM CO6MOAEHUN TpeboBaHU MUCMbITAHWIA UCMNOMb3YIOT HECKO/bKO NMPOBEPOYHbIX
TOYeK.

2 Ecnuuuncno Toyek KpenneHus He 6onee yeTbipex, Kaxaylo U3 3aTUX Touek caiefyeT UCNOb30BaTh B Ka4ecTse Npo-
BEPOYHOIA. ECnn yncno Touek kpennernus 6onee yeTbipex, B COOTBETCTBYIOLLEM HOPMATUBHOM AOKYMEHTE JOMKHbI ObITh
onpejesnieHbl YeTbipe Hanbosnee NnpeacTaBuTe/IbHbIE TOUKW, KOTOPbIe ByAyT NCNO/b30BaHblI B KAYeCTBE MPOBEPOYHbIX.

3 Bocobbix cnyyasx, Hanpumep Ans 601bWwWnx 06pasLos UM o6pasLoB C/I0XKHON (POPMbI, KOra NPOBEPOYHbIE TOU-
KW He MOTyT HaxoAMTbCs B6AM3N TOUEK KpeneHUs, NoN0XeHWe NPOBEPOYUHbIX TOHYEK JO/KHO GblTh ONpejesieHo cooTBeT-
CTBYIOLMM HOPMATUBHbBIM [JOKYMEHTOM.

4 TpuuncnbiTaHny 60bLIOTo Yucna o6pasLoB He6ONbLWNX pa3MepoB, YCTAHOB/IEHHbIX C MOMOLLbIO OJHOM0 Kpenex-
HOTo NpUCNocoGaeHuUsi, UAN NPU UCNbITaHUK o6pa3ua He6oNbLOro pasmepa, UMeKLEero Heckobko TOYeK KpenieHus,
ynpaB/ieHne MOXeT OCYyLeCTBAATLCS MO CUTHaNYy C AaTyuka, yCTaHOBNEHHOTO B OAHOW NMPOBEPOYHOIi (OHa e KOHTPO/Ib-
Has) Touke. Mpy 3TOM cUrHan ynpasseHusi 6yaeT B 60/blLE CTENEHN XapaKTepu3oBaTb BUOPALMIO KPEMNEXHOro Nprcno-
cob6neHuns. a He obpasLia B Toukax kpenneHusi. 3To 4ONYyCTUMO TO/bKO B TOM C/ly4yae, ec/in yacToTa HU3LWero pesoHaHca
Harpy>XeHHOroKpenexHoro Npucnoco61eHunst 3Ha4YnTeIbHO NPeBbILAaeT BEPXHIOK rPaHuLy Anana3oHa 4acToT UCNbITaHWiA.

2
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3.6.2 KOHTponbHasA Touka (reference point): OfgHa N3 NPOBEPOYHbIX TOUEK, CUFHA/ C KOTOPOWA NCNONb3Y-
10T 4151 yNpaBAeHUsi PEXNMOM UCNbITaHWii Takum 06pa3om, 4To6bl y40BNETBOPUTbL TPE60BAHUSAM HACTOALLETO
cTaHgapTa.

3.6.3 Boo6paxaemas KoHTponbHasa Touka (fictitious reference point): YcnosHas Touka, KOTOpoOi npu-
nMcaH HEKOTOPbI cUrHan, cchopMMPOBaHHbIN MO CUrHaNam BUGPaLMU B NPOBEPOYHBIX TOUKAX U UCNOMb3YyeMblii
4N ynpaBneHns pPexuMoM UCMbiTaHuii Takum 06pasoM, YToObl YA0BNETBOPUTL TPEOGOBAHNAM HACTOSLLEro
cTaHfapTa.

3.6.4 TOUKM M3MepeHUst OTKMKa (response points): TOUYkM Ha 06pasLie, BKOTOPbIX MPOBOAAT CO0P AaH-
HbIX /19 UCCNeA0BaHMA YaCTOTHON XapakTepucTrkm obpasua.

MpumeyaHne — ITU TOUKN He COBMAZAIOT C NPOBEPOYHLIMU UMIN KOHTPOSIbHBIMWU TOYKaMMU.

3.7 npepnouyTuTeNbHble HanpaB/eHus Bo3aeiicTBua Bubpauum (preferred testing axes): Tpu B3a-
MMHO OPTOrOHa/IbHbIX HANPaBAeHNs, Bbibupaembix TakuM 06pa3omM, YTOObI NPK BO3eNCTBNM BUOpaLmmn B aTUX
HanpaB/ieHUsIX BEPOATHOCTb NOBpEXAeHNs ob6pasLia 6bl1a MakCMMasibHOA.

3.8 yacTtoTtaBbI6OpKK (sampling frequency): Yncno BbI6OPOYHbIX 3HAYEHWIA CUTHANa B eAVHULYY Bpeme-
HY (CeKyHAY) Npu 3anvMcK uav npeacTaBieHun curHana B LM posoM BUAE.

3.9 cTparterunm MHOroTo4yevyHoro ynpasseHus (multipoint control strategies) MeToabl hopmupoBaHusa
CUrHana ynpas/ieHVs B YaCTOTHOW 06/1acT NPy MHOrOTOYEYHOM yrpasieHun (cMm. Takxe 3.4.2).

3.9.1 ynpaBneHue no cpefHemy 3HauyeHuto (averaging strategy): Cnoco6 onpegeneHusa curHana
ynpasneHns nyTeM ycpeAHeHUs AN KaXA0i YacTOTHOW cocTaBNAoLW el No BCeM NPOBEPOYHbLIM TOUKaM.

3.9.2 ynpasneHue no akcTpemasnbHOMY 3HaueHuio (extremal strategy): Cnocob onpegeneHuns curHa-
Na ynpaBfieHns nyTem BbIbopa 3KCTPEMasibHOro 3Ha4YeHNs KOHTPOIMPYEeMOro napamMeTpa A5 Kaxaol yacToT-
HO cocTaBNAIoLW e No BCeEM NPOBEPOYHbLIM TOUKAM.

3.10 MAX/SUM: Cnocob6 3agaHnsa cnekTpasibHON NI0THOCTM yckopeHus (cm. 3.14) ans y3Konos0CHOW
cny4aiiHoli Bu6pawmm, BOCNpon3BOAMMON B YC/TOBUSX UCMbITAHUIA Ha (hOHE LUMPOKONOMOCHOM cnyyaliHoii BUb-
pauuu.

MpumMmedyaHune — MAX 03HA4aeT, YTO CNeKTpaibHasa NJOTHOCTb YCKOPEHNUS BOCNPOU3BOAMMOrO cUrHana npea-
cTaBnsieT co60il ornbatolylo HanoXeHHbIX APYr Ha Apyra crekTpasibHbIX MIOTHOCTE YCKOPEHWs LUMPOKOMOMOCHOTO U
Y3KOMOJIOCHOTO c/lyyaliHbIX curHanos: SUM o3HavaeT, YTo cnekTpasibHas N0THOCTb YCKOPEHWUSt BOCNPOU3BOAMMOTO CUTHa-
na npegcTtaenseTt co6oii CyMMy CreKTpasibHbIX NIOTHOCTEN YCKOPEHWs LUMPOKOMOIOCHOTO 1 Y3KOMOIOCHOTO CAyYaiiHbixX
CUrHasoB.

3.11 nwuk-chpakTop (crest factor): OTHOLIEHME NUKOBOr0O 3HAYEHUS K CpefHeKBaApaTUYHOMY 3HAYEHUIO
curHana.

3.12 cTpaterus cynepno3uuuu (super positional strategy): Ctpaterus,, onpefensioLiaa MeTof pacye-
Ta CneKTpasibHOW NA0OTHOCTY YCKOPEHMS BOCNPOU3BOAMMOI BUGpaLum 415 KaX 40 YacTOTHOM cocTaB AL e
no 3af,aHHOMY rapMOHWYECKOMY CUTHay U CMeKTPasibHOW NAOTHOCTU YCKOPEHNS CyYaiiHOro curHana.

3.13 wupuHa nuka Ha yposHe MuHyc 346 (-3 dB bandwidth): LLUnprHa nonocel 4acToT MeXAy ABYMS
TOUYKaMN YacTOTHOW XapaKTepucTuKK, PacnosioXeHHbIMU Ha ypoBHe 0,708 ee MakCUManbHOro 3Ha4yeHus, B
npeAnonoXeHnm, YTo YacTOTHasA XapaKkTepucTrka BAaHHON Noioce YacToT ONUCbIBAET MUK OJUHOUYHOIO pe3o-
HaHca.

3.14 cnekTpanbHas NJOTHOCTb yckopeHus (acceleration spectral density): CMY: ®yHKUnA 4acToThl,
onpegensiemasl kak npefesibHoe OTHOLLEHMWE CpefHEro kBajpara 3HaYeHUs CUrHasna yCKOPEeHUs nocse ero
NPOX0XAEHMNSA Yepes Y3KOMNOMOCHbI OUNbTP, CpefHereoMeTpuyeckas Yactota KOTOporo coBnajaeT ¢ 3a4aH-
HOW, KLLUMPWHE NOMIOCkI hUNbTPa NPU CTPEMIEHUN LUMPUHBI NOOCHI K HY/TH0, @ BPEMEHW ycpefHeHUs — K 6ecko-
HEeYHOCTH.

3.15 cmeuweHue (bias error): Cuctematmyeckas norpeLHoCcTb OLEHKN CNEeKTPasibHOM NI0THOCTU YCKO-
peHusa cny4yainHoro curHana uam amnanTy bl rapMOHUYECKOro curHana.

MpumeuaHune — [ins cny4aitHoro curHana CMeLleHUe 06YCIOB/IEHO KOHEUYHbIM Pa3pelleHnemM curHana no
yacToTe, KOTOpOe NPUCYLLE UCMONb3yeMoMy MeTogy 06paboTku, a A1 FapPMOHUYECKOro curHana (B CMecu co ciyvaiHbiM
LUIYMOM) — KOHEYHOCTbI0 UHTEPBA/a yCPeaHeHUs!.

3.16 cnekTpanbHaa NAOTHOCTb YyCKOpeHUa curHana ynpasneHus (control acceleration spectral
density): CnekTpanbHas NJA0THOCTb YCKOPEHWSA CUrHana, M3MEPEHHOro B KOHTPOJIbHOM Touke (peanbHoli unm
BOOGpaxaemoli).

3.17 uyenb cuctembl ynpasneHunsa (control system loop): DAEKTPOHHbIV TPakT, NO3BONSALWNIA BbINOS-
HSITb COBOKYMHOCTb CNieyIoLLMX onepaLuii:

- OUMJPOBKY CUTHaNA B KOHTPO/IbHOL TOYKE;

- npoueaypy o6paboTku curHana:
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- npeo6pa3oBaHne 06paboTaHHOro curHana B aHas0rosyo opmy A8 Nogadun Ha ycunuTeb MOLLHOC-
T BUOPOYCTaHOBKM [CM. Takke pasgen B.1 (npunoxeHue B)].

3.18 otceuka [knunnupoBaHue] 3agatuero curHana (drive signal clipping): OrpaHnyeHne makcu-
Ma/lbHOro 3HaYeHus 3ajatoLLlero CUrHana Ha yposHe, onpeenseMomM 3HaveHnemM nuk-pakropa.

3.19 adhdhekTMBH bIii grana3oH YacToT ucn biTaHwuii (effective frequencyrange): inana3oH mexay yac-
ToTamu Huxe f, n Bbiwe f2(prcyHok 1), cocTaBnsaoLMe KOTOPbIX peasibHO NPUCYTCTBYIOT B CUrHase BCNeACcTene
Hef0CTaTOYHO Pe3Koro cnaga KpMBoi cnekTpasibHol NIOTHOCTN YCKOPEHUS.

CnekTpanbHas NnoTHOCTb YCKOpeHus. b

PucyHok 1— paHuubl cnekTpasbHOW NOTHOCTU ycKopeHus (CM. Takxe 5.1.1)

3.20 norpewHOCTb BOCNPOM3BEAEHNS CNEKTpanbHOW NNOTHOCTM yckopeHus (error acceleration
spectral density). PasHocTb Mexay 3a4aHHOI cneKkTpasbHOW NIOTHOCTBI YCKOPEHMS 1 CNEKTPasibHOW NnoT-
HOCTbI0 YCKOPEHWSA CUrHana ynpasieHus.

3.21 koppekuyus (equalization): Mpouenypa NnpuBeAeHNs K MMHUMYMY NMOTrPELIHOCTW BOCNPOU3BEAEHNA
CneKTpasbHO NIOTHOCTM YCKOPEHUS.

3.22 cnap HaBblicokux yactoTax (final slope): YuacTok 3ajaHHO cnekTpasibHOM NI0THOCTU YCKOPEHMS
Ha yacToTax Bblwwe f2(cm. pucyHok 1).

3.23 paspewenne no vactote (frequency resolution): lWnpuHa nHTepeana npupalieHms 4acToTbl B
npeAcTaBfeHNn CNekTpasibHOM NI0THOCTM YCKOpeHus (Bbipaxaemas B repLax).

MpumeyaHue — 3Ta BeNMunHa 06paTHO NPONOpLMOHaIbHA A/IMHE 3anNUCK CUTHANA, UCNONb3yeMoii B Ludpo-
BOM aHanuse. Y1Cio MHTepBasioB NpupaLLeHus COBNagaeT C YUC/IOM CMEKTPasbHbIX JIMHUI B JAHHOM Anana3oHe 4acTor.

3.24 Habnopaemasn cnekTpanbHas NN0OTHOCTb yckopeHus (indicated acceleration spectral density):
OueHKa cneKkTpasbHOW NNOTHOCTM YCKOPEHUSI HA CUMTLIBAIOLEM YCTPOCTBE aHanu3aTopa, BkovawLlas B
cebsa MHCTPYMEHTasIbHYI0 NOrpPeLIHOCTb, CyYaiHyo NorpewHoCTb N CMELLLEHNE.

3.25 cnap Ha HU3KMx yacTtoTax (initial slope): YuyacTok 3aiaHHO cnekTpasibHOM NIOTHOCTU YCKOPEHNS
Ha yacToTax Huxe /!, (CM. pucyHok 1).

3.26 nHCcTpymMeHTanbHasa norpewHocTb (instrumental error): COBOKYNHOCTb MOrPeLIHOCTeR, BHOCK-
MbIX KaXXAbIM aHanoroBbIM yCTPONCTBOM BXOAHOW YacTV CUCTEMbI YNPaB/IEHNSA U KaXAbIM aHanoroBbIM yCTpPOIi-
CTBOM B COCTaBe CUCTEMbI YNpaBieHus.

3.27 cnyuyaiiHas norpelwHocTb (random error): MorpeLwHoCcTb OLEHKN CNeKTPasbHOW NAOTHOCTH YCKO-
PEeHUSA. U3MEHSAILWAaAca 0T OAHOI0 M3MEPEHUA KAPYromMy 1 06yCnoBNeHHas KOHEYHbIM BpeMEHEM YCpeLHEHUS
CUTHana v KOHEYHO LMPUHOV NONOCkI hunbTpaLmu.

4
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3.28 3anuck curHana {record): CoBOKYNHOCTb OTCUETOB NpoLecca, B3ATbIX Yepes paBHble MPOMEXYTKN
BpeMeHU, KOTOPYH MCNO/b3YIOT Npu peanunsalmmn npouenypbl 6bICTporo npeobpasosaHus dypoe.

3.29 BocnpousBoaumocTsb (reproducibility): BnM3ocTb pe3ynbTaToB U3MepeHunii 04HOW 1 TOW Xe Benu-
YMHbI C OAHUM ¥ TEM Xe 3HaYeHMeM, NPOBOANMBIX:

- pasHbIMU MeTogamu;

- C UCNO0/MIb30BaHNEM pasHbIX CPELCTB N3MEPEHWIA;

- pasHbiMuW oneparopamu,;

- B pasHbIX UcnbiTaTeNbHbIX NabopaTopunsx;

- B pasHble MOMEHTbI BpEMEHU, NHTEPBaUT MEXAY KOTOPbIMW 3HAYNTEIbHO 60/bLUe BPeMeHn nposege-
HVS O HOTO U3MEPEHUS;

- pasHbIMU cnocobamy NPUMEHEHNSA UMEIOLNXCS CPeACTB UCNbITAHNIA N N3MEPEHWIA.

NMpumeuyaHue — TepMUH «BOCMPOU3BOLMMOCTL)» NMPUMEHSIOT TAKXe B Cydyasx, korga npuHMMaloT BO BHUMA-
HUE TOJIbKO OZHO W/ HECKO/IbKO U3 BbILUENEPEeUNCIEHHBIX YCIOBWIA.

3.30 cpegHekBaapaTMyHoe 3HauyeHue (root-mean-square value): KBagpaTtHblii KOPeHb U3 cpefHero
3HaueHna kBagpaTta PyHKUMM Ha 3a[aHHOM WHTepBase (418 CNeKTPasibHON MIOTHOCTM TakMM UHTEpBasioM
ABNseTca nonoca vactot mexay f, n f2— cm. pucyHok 1).

MpumevyaHune — BpaaHHOM MeTofe UCMbITAHW cpefHeKBaApaTUYHOE 3HaYeHne MoXeT 6biTb paccunTaHo Ans
pasHbiX BUOB BO3OYXAEHMUA: YNCTO LLIMPOKONOMOCHOTO Cy4YaiiHoro npouecca, COBOKYMHOCTU LUMPOKOMNOIOCHOTO CAyuyaii-
HOrO ¥ rapMOHMYECKOoro npoueccoB (SOR) uyM COBOKYMHOCTM ABYX cnydaliHbix npoueccoB (RoR) — cm. B.2.4 (npunoxe-
Hue B).

3.31 koHTponupyemblii napameTp (signal value): 3HaueHve cnekTpasbHOW NI0THOCTY YCKOPEHUS ANs
cnyuyaiiHoll cocTaBaioLLLeil BOCMPOM3BOAMMOrO npoLecca MM aMnanTy bl 415 rapMOHUYECKO cocTaBnsto-
LLieii BOCNPOU3BOAMMOrO npotecca.

3.32 ctaHgapTHOe OoTkOHeHue (standard deviation): XapakTepucTtuka cay4yaliHoro BpeMEHHOro cur-
Hana. KoTopas AN curHana subpauum coBnagaeT co cpefHekBagpaTUUYHbIM 3HaYeHneM (MoCKoNbKy cpegHee
3HaYeHune curHana BubpaLumn NPUHUMatOT PaBHbIM HYH0).

3.33 cTatucTmMueckas TOYHOCTb (statistical accuracy): OTHOWEHVE NCTUHHOW CNEeKTPasbHOI NI0THOC-
TN yCKOPEHUA K Habnogaemoli.

NMpumeyvyaHune — [aHHYO XapakTEPUCTUKY NPUMEHSIOT TONILKO B OTHOLLUEHUMW Cy4YaiiHOl cocTaBnsioleli Boc-
NpPOM3BOAMMOrO NpoLecca.

3.34 cTatucTuyeckas cteneHb cBobopabl (statistical degrees of freedom): BennuuHa, xapakrepusyto-
Las CBOWCTBA OLEHKV CNekTpasibHOM NIOTHOCTN YCKOPEHWS, NolyYaemori No cayyaiHbiM oTcHeTam MeToA0M
ycpeaHeHNs No BpEMEHU, U 3aBUCALLANA OT pa3peLleHns No YacToTe U BPEMEHUN YCPeAHEHNS.

3.35 uukn KavyaHua (4acTtoTbl) (sweep cycle): NepemelyeHune (pa3BepTka) No 3agaHHOMY AuanasoHy
4acToT N0 OAHOMY pasy B KaXA0M 13 HanpasneHuii (HanpmumMep, ot 580 500 My mobpatHo Ao 5 y).

NMpumeyvyaHne — BNPOTMBONONOXHOCTb LUK/Y Ka4aHUst 4acTOTbl OAMHOYHAA pa3BepTka No YacToTe o3HavaeT
[BWXEHME MO ANanasoHy YacToT TOMbKO B O4HOM Hanpas/ieHnn, B CTOPOHY BO3paCTaHUs UK yObIBaHUS 4acTOThI.

3.36 cKkopoCTb KauaHusa (4acToThbl) (Sweep rate): CKOPOCTb M3MEHEHNSA YacTOTbl FAPMOHNYECKOTrO Cur-
Hana. nsmepsiemMasi NIM60 B oKTaBax B MUHYTY (OKTaBa/MuH). N1M60 B repuax B cekyHay (Iu/c).

3.37 UCTUHHaA cnekTpasbHas MNOTHOCTb YCKOpeHus (true acceleration spectral density): Cnek-
TpanbHas NI0THOCTb YCKOPEHNS, BO3AENCTBYIOLEro Ha o6pasel.

4 O6wme TpeboBaHUA K UCMbITAHMAM

4.1 O6wwme nonoxeHns

YcTaHaBnnBaeMble Tpe60BaHUA K UCMbITaTe/IbHOMY 060PY/A0BaHNI0 OTHOCATCS KO BCEMY MUCNbITaTE b-
HOMY 060pyZi0BaHMI0 B LenioM. B cnyyae Bu6paunoHHOl yCTaHOBKM 3/1€KTPOAMHAMWUYECKOTOo Mn rmapaBnu-
4yeckoro Tuna 3To o6opyfoBaHuWe BKAW4YaeT B ceba ycunuTenb MOLLHOCTW, BUOPOCTEHA C YCTPOACTBOM
Kpennexnus obpasua n cucTemy ynpasneHus.

Kone6aHusa BubpocTona B 3aaHHOM M NONepe4yHoM Hanpas/ieHusx ciaefyeT Anbo NposepuThb A0 Havana
UCMbITaHWA, NMB0 KOHTPO/IMPOBAaTb B XO4e WCMblTaHWi C NOMOLLbIO AOMOMHUTE/NIbHOTO kaHana B cucTeme
ynpasneHusi. B HOpMaTVBHOM [OKYMEHTE Ha UCMbITaHWA A0/KHbI ObITb ONpeAeneHbl YpoOBHY BOCMPOU3BOAM-
MOV BUGpaLun u nocnefoBaTe/lbHOCTb AeACTBUI BO BPEMS UCTIbITAHWA.

CTaHfapTM30BaHHbIA METOA UCNbITaHU BKAOYaeT B ceba cnegytoline atanbl (MPUMEHUTENBHO K BO3-
BYXAEHMNIO B KQXA0M M3 3a4aHHbIX HanpaBneHui):
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- HavasibHble U3MepeHns AN onpeaeneHns AnHamMmnyeckon xapakTepucTrku obpasta npy HU3KOM ypoB-
He BO36YXAEeHUsI rapMOHUYECKOW nmn cnyyaliHoi Bubpaumeii (cm. Takxe 5.4 1 9.2):

- BblAEPXKY 06pasua npu Bo3gencTenv Bubpaunein B 3afaHHOM pexvme;

- 3aKNuUTeNbHbIE N3MEPEHUS A5 NOBTOPHOIO onpegeneHns AUHaM1MYecKol XxapakTepucTukm obpas-
ua (cm. 9.5) n cpaBHeHuA ee € pe3ynbTaToM, NO/TyYEHHbIM Ha 3Tane HavyasbHbIX U3MePeHUiA, B LieNsX BbisBe-
HUSA BO3MOXHbIX MeXaHN4YeCK1X NoBPeXAEHWA.

Ecnv guHamnueckoe nosefeHve UCNbITYyeMOro 06bekTa XOpoLLo U3BECTHO MU He NpeAcTaBaseT nHTe-
peca, TO HOPMAaTUBHbIA JOKYMEHT MOXeT He ycTaHaB/MBaTb TpeboBaHUi K nccnefoBaHWio AUHAMUYECKO
XapakTepucTUKN U yCTaHOBUTb UX B OrPaHNYeHHOM 06beme.

4.2 Cuctemaynpas/ieHus

YnpaBneHve ncnbiTaHuaMy TpebyeT NpUMeHeHUs cneymanbHOro NporpaMmMmHoro obecneyeHus, no3Bso-
NAOLWeEero NPoBOANTL aHaNN3 flaHHbIX U yripasieHne NCNbITaHNAMU B pasHbiX pexnMax Bo36yxaeHus.

4.3 BocnpousBogumoe ABUXKeHne

YcTaHOBNEHHbIE HOPMATVBHbLIM OKYMEHTOM Ha UCMbITaHNA BOCMPOM3BOAUMbIE KO/Te6aHUs BO BCEX TOY-
Kax KkpenneHus obpasua f0/KHbI 6biTb NPUBAN3NTENBHO O4MHAKOBLIMU U NOCTynaTe/bHbiMU. Ecnn ycnosune
NOEHTUYHOCTY KonebaHnit B pa3Hblx TOUKaX KpPenieHns BbINOHUTL He yaaeTcsl, NPUMEHSAIOT MHOTOTOYEYHOoe
ynpaBsfieHne ucnbiTaHUsIMU.

Bocnpoussogumoe ABuxeHue f0/KHO MMeTb rayCCOBCKOe pacnpejenieHne 415 cyyainHoi cocTaBnsio-
el 1 6bITb rAPMOHUYECKUM A5 NEPUOANYECKOI cocTaBnsAoLLeli BUGpauuu.

4.4 TMonepeyHas Bubpauus

MonepeyHyto BUOpaLMio NMG0 NPOBEPSIOT 40 NPOBEAEHNS NCMbITaHW, BO30YXAas obpasel, cnyyanHomn
WM rapMOHNYeCKoii BUbpaLueit, ypoBeHb KOTOPOI YCTaHOB/IEH HOPMATUBHbIM AOKYMEHTOM, 160 KOHTPONV-
PYIOT BO BPEMS UCMbITAHWI, UCNO/b3YA AN 9TOT0 AO0NO/THUTENbHbIN KaHa1 CUCTEMbI YNPaB/eHuns.

3HayeHre KOHTPONMPYEMOro NnapameTpa Ha Kaxaol YacToTe B Kax 0 NPOBEPOYHON TOUKE U B KaXA0M
13 HanpasfeHWi, NepneHanKyIApHbIX KHanpaBeHNI0 OCHOBHOTO ABMXEHUS, HE AO/HKHO NpeBblllaTh yCTaHOB-
NIEHHOr0 3Ha4YeHuns B AnanasoHe yacToT cBblle 500 'y, a B gnana3oHe yactoT Ao 500 My He JOKHO NpeBbIwaTh
YPOBHS, KOTOPbI Ha 3 4B HMXe 3TOro yCTaHOB/IEHHOTO 3HayeHns. CpeAHekBagpaTuyHoe 3Ha4eHne yCKopeHus
(BO BCeli nosioce YacToT) AN Nt060ro HanpaeAeHNs, NepneHANKyNSPHOro K 3afaHHOMY Hanpas/eHUIo ABUXKe-
HUWS1, He JO/IXHO NpeBblWwaTh 50 % 3TOW BEMMYMHBI NS 3ajaHHOMO HanpasneHus ABUKeHUs. Hanpumep, ans
06pa3LoB HeGONbLIMX Pa3MepPoB HOPMAaTUBHbLIM AOKYMEHTOM MOXET 6biTb yCTAHOBNEHO TpeboBaHune, 4To6bI
3HaYeHVe KOHTPO/IMPYEMOro napameTpa MonepeyHoin BubpauuMn He MpeBbllano 3HaYeHWe 3Toro Xe
napameTpa A5 BOCNPOU3BOAMMOr0 ABUXEHNS.YMeHbLIEHHOE Ha 345.

[na o6pasuos 60/bLLMX Pa3MeEPOB UM 60/bLLOK MACChl MOXET 0Ka3aTbCs 3aTPYAHUTENbHbBIM BbINOHE-
HVe orpaHuyeHnii Ha NonepeyHy BUGPaLMI0 BO BCEM Anana3oHe YacToT UCTbITaHWi. TPYAHOCTU B BbIMOHE-
HWM yCTAHOBEHHbIX OFrPaHNYEHNA MOTYT BO3HVKHYTb Takxe 1 B TOM C/lyyae, eCiv HOPpMaTUBHbIM JOKYMEHTOM
npeAnMcaHo NPoOBOANTL UCMbITAHUS B LUMPOKOM AMHAMWYECKOM AunanasoHe. B aTom criiyyae B HOPMaTVBHOM
[OKyMeHTe o/kHa 6bITb MCMONb30BaHa 0AHa U3 criefyoLwmnx hopMyInpoBOK: «rnonepeyHas subpauus, npe-
BbllLAKOLWAsA 3afaHHbli YPOBEHb, AO/MKHA ObiTb 3athuKCMpoBaHa U ykasaHa B NPOTOKO/IE WUCMbITaHWU» nam
«KOHTPO/1b NONEPEYHOI BUOpaLMM He NPOBOAAT».

4.5 YcTtaHoBKa ob6pasua

O6paseL, gomkeH 6bITh 3aKpensieH Ha BU6pPOCTose B COOTBETCTBUM € TpeboBaHusamu FOCT 30630.0.0.

4.6 N3meputenbHas cucrtema

XapakTepucTnku n3amepuTenbHo cucTeMbl 4OMKHbI NpegycMaTpuBaTh BO3MOXHOCTb NPOBEPKMN BbINO-
HeHVA yCNoBMUSA, YTO UCTUHHOE 3HaYeHne napameTpa B1ubpauuy B KOHTPOIbHON TOYKe B 3ajaHHOM Hanpas/e-
HUN ABWXEHUS HE BbIXOAMT 3a npefe bl yCTaHOB/IEHHOr0 AonycKa.

Ha ToYHOCTb M3MepeHunii okasbiBaeT CyLLeCTBEHHOE BIMAHME YacTOTHasA XxapakTepuctmka namepuTenb-
HOIM Lienu, BKNoYalLweil B cebsa gaTuvk Bubpauum, coriacyrLiee yCTpocTBO 1 ycTpoiicTBa cbopa nobpaboT-
KN AaHHbIX. HWXKHAA rpaHuua agnanasoHa 4acToT U3MepUTeNbHOM CUCTEMbI HE fOo/KHA npeBbiwaTte 0.5  a
BEPXHAA rpaHmua — He fo/mkKHa 6biTb MeHee 2 f2(cM. pucyHok 1). B yka3aHHOM guana3oHe 4acToT aMnanuTya-
HO-4acTOTHasn XxapakTepucTnka n3MepuTesibHOl CUCTEMbI A0/MKHA ObITb NOCTOAHHONM B Npegenax £ 5 %.

5 TpeboBaHMA K BOCMIPON3BOAMMON BUBpaLmn

MeTog ucnbiTaHUiA, yCTaHOBMEHHbI HACTOSLMM CTaH4APTOM, NpedycMaTpuBaeT BO3eiNcTBue Haobpa-
3eL, LULMPOKOMNOJIOCHO cnyyaiiHoi Bubpaymeii B coveTaHum 160 C y3KONoMOCHO ciyyaliHoii Bubpauueid, nméo
C rapmMoHMyecKoi Bubpaumeii, nn6o ¢ Bubpauvein 0601x ykasaHHbIX TUMOB. HOpMaTUBHbIM AOKYMEHTOM MOXET
6bITb NPEeAYCMOTPEHO, YTO BO3OYXAEHWE Y3KONOMOCHON CyYaiHON nnmn rapmMoHUYeckoii Bubpauueii ocyue-
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CTBMAIOT C KayaHWeM 4acToTbl B 3afaHHOM fuanas3oHe. [pu nNpoBefeHUn WCNbITaHUA [aHHOTo BUAa
Heo6Xx0ANMO NPUHMMATL BO BHUMaHWe cregytoulee.

B HOpMaTMBHOM AOKYMeEHTe A0/MKeH OblTb YyCTaHOB/EH CNOCO6 3afaHns CTENeHN XeCTKOCTN YCOoBUiA
ucnblTaHuii 4na cnyyanHol suépaumm: MAX nam SUM.

CnekTp YCKOpeHMsA MOXeT NnpeAcTaBnsATb COB0IA:

- Cyneprno3uuuio CNeKTPOB LUMPOKOMOOCHOW CryyaiHol Bubpaymm, y3KonoaocHol ciyyaiiHoli Bubpa-
LMW 1 TAPMOHWYECKNX COCTaB/IAOLWUX A/151 CUCTEM YNpaBeHUs1, B KOTOPbIX FTAPMOHUYECKNi CUrHa 3aaeTcs B
BWAE CNeKTPasibHON NnHUK;

- Cyneprno3unLuio CNEKTPOB LLMPOKOMNOIOCHO cnyYaliHoi BUGpaLym 1 y3KornosI0CHOW cyyaliHoii Bubpa-
LMK, a TakKe He3aBUCUMbIE FTapMOHUYECKMe KolebaHus ANna CUCTEM YNpaB/ieHNs, B KOTOPbIX rapMOHUYeCcKnii
CUTHan reHepmpyeTcs HenpepbIBHO B 4YaCTOTHOI 061acTy.

5.1 [lonycku Ha xapakTepucTuku cay4dariHoin Bubpayun

5.1.1 Bubpauusa B NpoBEPOYHbIX U KOHTPONbHOW ToUKax

WNHCTpyMeHTalbHas NorpeLHoCcTbOLEeHKN CNeKTPasbHON NI0THOCTM YCKOPEHUSI BKOHTPO/IbHOM M NpoBe-
POYHOW TOUKax Ha MHTepBase 4acToT oT/, A0 f2He foMxHa BbIXOAUTb 3a npefenbli 3 46 OTHOCUTENbHO 3a4aH-
HOI cnekTpanbHO NAOTHOCTU YCKOPEeHWs. [aHHbIi [0oNyCK He YuWTbiBAaeT C/y4yaiiHyl MNOrpeLHocTb K
CMelleHVe. XapakTepmncTukM CyyHaiHol NOrpeLtHoCT MOTyT BbiTb paccunTaHbl No pedynbTaTaM UCnbITaHuii.

CpepHekBagpaTVyHOE 3HaYeHne yckopeHusi BananasoHe ot f, fo f2,usmepeHHoe HenocpeACcTBEHHO Un
nony4yeHHoe pacyeTHbIM CNOCO60M, He fOMKHO 0TIMYaThea 6onee Yem Ha 1l 10 % oT cpegHeKBaApaTUYHOIO
3HaYeHua AN 3aaHHol cnekTpasibHON NAOTHOCTU YCKOPEHWS. OTO OTHOCUTCS K CUTHaNY Kak B peasibHOM, Tak v
B BOOOpaXKaemoi KOHTPOIbHOM TOUKe.

[JaHHble Tpe6oBaHWA MOryT 6bITb TPYAHOBLINOMHUMbI HA OTAE/bHbIX YacToTax unn gns o6pasuos 60/b-
LUMX pasmMepoB UM 60/bLIOI Macchl. B 3TOM cilydyae B HOPMATUBHOM AOKYMEHTE MOTYT ObITb YCTAHOB/EHBI
60/ee LWMpPoKMe rpaHunLbl fonycka.

Cnaf, cneKkTpasbHOW NAOTHOCTW YCKOPEHNA Ha HMXHMUX YacToTax AO/MKEH COCTaBNATb HE MeHee Mc
6 nb/okTaBa. a Ha BbICOKMX YacToTax — He 6onee MuHyc 24 gb/okTasa [cMm. B.2.3 (npunoxenue B)].

[nsa ncnbiTaHWi ¢ KA4aHWeM YacToTbl fONYCKM HA CNeKTPasibHble COCTaBAALLME C U3MEHSOLLLEelCA Yac-
TOTOW AO/MKHbI ObITb TEMV XeE. YTO 1 Ha COCTaB/IALLME LUMPOKONOMOCHOV Bubpaunmn. OfHaKo 3TO MOXEeT ObITb
HEBbINO/THUMO NPU BLICOKOW CKOPOCTK KauyaHus. B aTOM cnyyae AONYCKU Ha cnekTpasibHble cocTaBnsLLne
[OMKHbI 6bITb YCTAHOB/IEHbI B HOPMATUBHOM [OKYMEHTE.

5.1.2 BepoATHOCTHOE pacnpejenexHune

MrHoBeHHOe 3HaueHue YCKOPeHNs B KOHTPOJIbHOM TOUKe A0/MKHO BbITb pacnpeseneHo no 3akoHy, 6113-
KOMY K rayCcCOBCKOMY, Kak noka3aHo Ha pucyHke 2. MofTeepxaeHne aToMy A0/KHO 6bITb NONYYEHO B NpoLiecce
KanMbpoBKN cUcTeMbI. Bug pacnpesenenusi curHana B npucyTCTBMM rapMOHMYECKOl cocTaBnstoLLeli nokasaH
Ha pUcCyHke 4.

B —CTaHOapTHOEe OTK/I0HEeHWe

PucyHok 2 — CnyudaiiHblii curHan, 6nm3kuii K HOpManbHOMY, C 3aJaHHbIM YPOBHEM OTCEUKM
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OTceuka 3ajaloLLero curHana Ao/mHkHa 6bITb Ha ypOBHe He MeHee 2.5 cpefHekBagpaTUYHOro 3HaYeHus
(cm. 3.18). Heo6xoaMMo y6eamnTbCs, YTO BPpEMEHHas hopma curHana B KOHTPOJIbHOM TOUKE COAEPXKUT MUK,
npesbilWlaLine 3ajaHHoe cpeHekBapaTuyHOe 3Ha4YeHne He MeHee YeM B 3 pasa, ec/iv TO/IbKO UHble Tpe6o-
BaHUA He yCTaHOB/1EHbl COOTBETCTBYHOLWUM HOPMATUBHbLIM AOKYMEHTOM.

Ecnun ansa ynpaB/ieHUst UICNOMb3YT CUrHaN B BOOGpaXKaeMoi KOHTPO/IbHOW TOUKe, BbilleyKka3aHHoe Tpe-
60BaHMe K 3HAYeHWI0 MuK-hakTopa pacnpoCcTpPaHAeTCs Ha BCe MPOBEPOYHble TOYKW, CUTHAaMbl B KOTOPbIX
NCNOMb3YIOT ANA (hOPMUPOBaAHUA CUTHANA yNpaB/ieHNs.

[MNoTHOCTb BEPOATHOCTU pacnpefenieHns paccUnTbiBaloT MO ABYXMUHYTHOWM peannsauuu curHana B KOH-
TPOJIbHOW TOUKe B Hayase, B cepefivHe 1 B KOHLe UCTbITaHWiA.

5.1.3 CTraTtucTtmyeckas TOYHOCTb

CTaTMCTUYeCKyo TOYHOCTb ONpeensatoT Yepes YNC0 CTaTUCTMUECKNX cTeneHeli cBoboabl Nan goBepu-
TesIbHbI YpOBEHb (CM. pUCYHOK 3). CTaTUCTUYECKOE YMC/I0 CTENEHEN CBO6OALI ONPeAeNnsitoT No oopmye

Na=2BJv (D

raoe BO— paspelueHue no vyacrote. 'y,
Ta— 3hheKkTUBHOE BPEMS yCpeAHEeHus, C.
3HaueHune NdHe f0/KHO 6bITb MeHee 120, ecnn TONIbKO MHOe TpeboBaHWe He yCTaHOB/IEHO COOTBETCTBY-
IOLLMM HOPMATUBHbIM JOKYMEHTOM.
Ecnn HopmaTMBHBLIM [OKYMEHTOM YCTaHOB/IEHbl [0BEepuUTesibHblEe YPOBHMW, KOTOpble Heo6XoAnMOo
CO60CTY NPU NPOBEAEHUN UCNbITAHWUIA, 4718 pacyeTa cTaTUCTUYECKON TOYHOCTM criegyeT UCN0Nb30BaTh AaH-
Hble pucyHka 3.

i3
' H

CrTyrTnwnrn» Y4C/I0 CTeneHen 4o6oab!

PucyHok 3 — CTtatuctuyeckast TO4HOCTb BOCNPON3BEAEHUA CNEKTPasbHOW NIOTHOCTU YCKOPEHUA B 3aBUCUMOCTU
OT Yyncna cTeneHen cBo6obl AN5 pasHbIX 3HAYEHW JOBEpPUTEIbHON BEPOATHOCTU

5.1.4 PaspelweHune no yacToTte
Pa3pelleHune no yacTtoTte Bc, Y. 3aBUCUT OT MaKCUMasibHOW TakTOBOW YacTOThbl KOHTPO/IIEPa CUCTEMBI
yrnpaBfieHVsa v uncna IMHUIA B CnekTpe curHana m:

@)



FOCT 31419—2010

mef/rf, — makcumanbHasa TakToBas 4acTOT KOHTpO/I/iepa CUCTeMbl ynpasneHus. . koTopas [o/KHa He
MeHee yeM B iBa pasa npesblwaTh f2(cM. pucyHok 1):
N — YNCNO CNeKTPasibHbIX IMHWIA, PABHOMEPHO PacMoIOXEHHbIX N0 AnanasoHy 4acToT BnaoTb Jo f~ n.
PaspelueHne no yactoTe J0/MKHO OblTb YCTAHOB/IEHO HOPMATUBHbLIM AOKYMEHTOM [CM. Takxe pa3gen’l3.
nepeuvicneHue h)J.

MNOTHOCTL BEPOATHOCTMN
0.010

(ele o c)
0.008
0.007
0.005
0,005
0.004
0.003
0.002

0,001

0.000
-150 -1CO -50 0 50 100 150
Yckopenue, m/c2

1 — 4MCTO rapMOHNYECKWNIA CUTHAUT; 2 — rapMOHWUYECKUIA ncydaiiHbli (CMNY - 0.1 M2/03) curHasibl; 3 — rapMOHUYECKWNIA U CITYXUMbI
(CNY — 1bi2/c3)curHanbl. 4 — rapMoHMYeckuii U cnyyaiiHblil (CMY — 5m2/c3)curmansl; 5 — YnCTo cryyaliHblii curHan
<CIY - 6wm2c3)

PncyHOK 4 — MNOTHOCTb BEPOSITHOCTU pacnpejenerunsi rapMoHuyeckoro (amnautyga 50 m/c2. yactota 120 M)
1 cnyyvaiHoro (a gnanasoHe ot 20 go 200 'y) curHanos, a Takxe Ux couyeTaHui

5.1.4.1 CouyeTaHue LIMPOKOMOMOCHOTO U Y3KOMO/IOCHOTO C/lyYaiHbIX CUrHanoB Bc BbIGMpalT Takum
06pa3om, 4tobb!:

- 0fHa M3 cnekTpanbHbIX MMHWI coBnagana c f,. a nepeas cnekrpasbHas MMHUA Gblna pacnosioxeHa He
Bbilie 0.5T;

- ABe cneKTpasbHble NMHWUK onpegenany opMy cnaja CneKkTpanbHOW NI0OTHOCTM YCKOPEHMUS Y3KOoMno-
JIOCHOTO cUrHana.

Ecnu BbllwenepeuncneHHble TpeboBaHna faloT ABa pa3HbiX 3HaYeHns Ba, To BbIGUPAOT HanMeHbLlee
N3 HUX.

NMpumeuyaHune — Bbibop Bo npegnonaraeT KOMAPOMUCC MEXAY CTPEM/IEHMEM 6Ofiee KAYeCTBEHHO ONMUCATb
cnekTp BO36YXAEHNA U Heo6X0AUMOCTbI0 06ecneynTb GbICTpoAEeCTBNE CUCTEMBI YnpaBaeHus. Kpome Toro, yBenuyexnue
CKOPOCTM KauyaHUsi 4acToTbl MOXeT NoTpe6oBaTb 60/IEe BLICOKOTO paspeLleHunsi No YacToTe A/1s NOAAEPXKaHNSA ynpaBneHus
BO BCEM AMana3oHe 4acToT KayaHus.

5.1.4.2 CoueTaHue rapMOHUYECKOr0 U C/Ty4ainHOro curHanos

BcBbIGnpaloT Takum 06pa3om, 4To6bl 0A4Ha U3 CNEKTPasbHbIX IMHWIA coBnaganac/,, a nepsas cnekTpasib-
Hast NIMHKUSA Gblna pacnosioxeHa He Bbiwe 0,5 T,

KauaHve 4yacToTbl rapMOHUYECKOTO CUrHaa No BO3MOXHOCTU O/IKHO 6bITb HENPEpPbIBHLIM. [115 cuctem
ynpaBieHus, B KOTOPbIX YacToTa rapMOHNYECKOro CUrHana n3meHsieTcs ckaukoobpasHo. BoaomkHoO cocTas-
NATb He 6onee 0.1 % fA .

5.2  [lonycku Ha xapakTepucTUKW rapMoHUYeckoin Bubpaymmn

5.2.1 Bwubpauusi B KOHTPO/IbLHOI TOoUKe

Mpu ka4YaHNV YaCTOTbl TAPMOHMNYECKON COCTaB/AOLWER, BOCMPOU3BOAUMOIA Ha DOHE CrlyHaiHbIX koneba-
HWA. NS OLEeHKN ee aMNANTY bl 06bIYHO NCNOMb3YIOT LMAPOBOI cneaAwmii unbTp. ATOT PUNLTP NO3BONAET
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0oTCeYb 3HAUUTESBbHYI0 YacTb CNyYaiiHoi cocTasnsaoLweir. OfgHako B 11060M ciyyae oLeHKa amnanTyasl byget
cofepXaTbA0M0CNyyaiHoro Wyma HavacToTax, pacnosioKeHHbIX B6/IM3M 4acTOTbl FAPMOHWUYECKOro CUrHana.
Kpome Toro, yem 60nblue OTHOLIEHWe CNeKTPasIbHOW NIOTHOCTU YCKOPEHWS CyHaliHoro curHana K nosioBuHe
KBagparta aMmnanTyfibl rapMOHUYECKOTO CUrHana (HasbiBaeMoe Takxe OTHOLWEHNEM MOLLHOCTel), TeM 6onblue
6yAeT 40N 3Tol cnyyaliHoi NOrpeLlHOCTN. YMeHbLUeHVe Nonockl cieaaiiero onabTpa no3BoanT yMeHbLUTb
CryyaliHylo NOrpelHocTb, OAHAKO 3TO COMNPOBOXAAETCA YBE/IMYEHWEM uucna OTCYeTOB, MO KOTOPbIM
BbINOJTHAIOT yCPeAHEHNe.

Ecnu o6paseu 061agaeT ocTpbIM BbICOKOAOOPOTHBLIM PE30HAHCOM, YBE/IMYEHNE Yncna 0TCHETOB NPUBO-
ONT K 3HAUNTENTbHOMY CMELLLEHUIO OLLEHKMN OTKUKA.

[Jonyckn Ha amMnauTyay rapMOHUYECKNX COCTaBNAOLWMNX, AECTBYOLNX HA hOHe cnyyaiiHoi Bubpauum,
JO/MKHbI 6bITh 60/bLUE, YEM COBOKYMHAA NOrpPeLHOCTb, BKYalLwas B cebsa ciyyariHyo norpeLHocTb, cme-
LLleHNe. NOrpeLLHOCTb Lenn ynpaBaeHns U UHCTPYMEHTasTbHYHO NOrpeLLHoCTb.

Ha pucyHke 5 nokaszaHa pekoMeHAyeMas CKOpOoCTb KavyaHUs YacTOTbl B 3aBUCHMOCTW OT OTHOLLEHWSA MOLL-
HoCTeli B NpefnonoXeHn BbINOTHEHNS CNeAyoLWNX YCNOBUIA:

- NPUMEHSAIOT LUPOBYIO CneasLlyto (UAbTPaLMIo C MICMOb30BaHMEM UHTErPUPOBaHNSA NPOU3BEeLEeHUS
CUrHana B KOHTPO/IbHOV TOUKE Ha rapMOHUYECKUIA CUTrHa:

- NPUMEHAIOT 3KCMOHEHLMabHOE yCcpegHeHMe NPy OLeHKe aMNAnTyAbl cCUrHana:

- Ko3athpuumeHT gemndmpoBaHus obpasua paseH 0,01;

- E,'3npeactaBnseT cob60i COBOKYMHYI NOTPELLHOCTb CMELLEHUS 1 C/TyYaliHOlM NOrPeLUHOCTH, HE YUUTbI-
BaloLLell Apyrme UCTOYHWKM NOTPELIHOCTEN, Takue Kak NorpeLlHoCTb Lenmn ynpasneHns 1 MHCTpyMeHTanbHas
MOrPeLIHOCTb;

* COBOKYMNHas NOrpeLlHOCTb BbipaXeHa Yepes CTaHAapTHOE OTKIOHEHME.

B 3TOM cnyyae nonHaa norpewHocTb ~onpegenseTcs opmynoii

£ =K ESTTIfT I, €]

roe K — koathpmumeHT, paBHblli ABYM (ecnv NonHas NorpeLwlHoCcTb onpeesieHa Yepes yABOEHHOe CTaHAapT-
HOe OTK/IOHEHNE);
E — cTaHAapTHOE OTK/IOHEHWE UHCTPYMEHTA/IbHON MOrPELLUHOCTU:
Ec— cTaHfapTHOEe OTK/IOHEeHWE NOTPELLIHOCTY CUCTEMbI YNPaBNEHNS.

CUPOOrbLUHLLHM YaCTOTh, UaA— ton

f-etOY*10%;2 -E sor*5% :3-EMf~2.5%

PrcyHok 5 — PekoMeHAyemasi CKOPOCTb KayaHus 4acToTbl B 3aBUCHMOCTM OT OTHOLIEHUSI MOLLHOCTe
[ANS pa3Hblx 3Ha4YeHuii EMr

10
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5.2.2 [lonycku Ha 3HayeHue 4acToThbl

MpumeHsaT cnegytoLne 40oNyCKN Ha 3HaYeHNe YacTOTbl FApMOHUYECKOTO cUurHana:

1) Ansa curHana c kayaHmeM 4acToTbl:

+ 1y BAananasoHe ot 540 50 Iy,

12 % B gnana3oHe Bbliwe 50 Iy,

2) nns curHana Ha (hUKCMpoOBaHHOW YacToTe: i 2 %.

5.3 CTparterus ynpasneHus

5.3.1 OpHOTOYEYHOE NIN MHOTOTOYEYHOE yNnpaBieHue

Ecnv npeanucaHo HopmaTBHbIM JOKYMEHTOM WK BbisiIBAIeHa BXOe NpefBapuTeibHoro o6cnefosaHns
Heo6Xx0AVMOCTb NPOBEAEHUSA UCMbITAHWI C MHOTOTOYEYHbIM yrnpas/ieHreMm, TO Ao/kHa 6biTb onpefeneHa
cTpaTerus aToro ynpasneHus.

HopMaTVBHbIM OKYMEHTOM AO/HKHO BbITb YCTAHOB/IEHO, Kakoe ynpaBfieHne cnefyeT NpUMeHsTh: 0fHO-
TOYEYHOe UM MHOroToveyHoe. Ecnv MHOrotToyeyHoe, ToO HOpMaTUBHbLIM AOKYMEHTOM [O/KHO 6bITh Npeanuca-
HO. MO KaKOMY CUTHasy OCYLLLeCTBASIOT yNpaB/ieHne: CurHany, ycpejHeHHOMY Nno NPOBEPOYHbLIM TOYKaM, UK Mo
curHany B HEKOTOpOIi BbibpaHHOI Touke (HanprumMep, Toi. rae Bubpauus MakcMMasbHa).

NMpumeuaHue — Ecnn ynpasfieHne no o4HOW TOYKe HEBO3MOXHO. TO MCMOJb3YIOT MHOTOTOYEUHOe ynpaBne-
HUe. onpejenvB CNoco6 MoyYeHUs CUTHaNa ynpasfieHusi — Mo CPefHeMy UK MO 3KCTpemMasibHOMY 3HaueHUlo B npoBse-
POUYHBIX TOukax. B N06oM cryyae KOHTPONbHAsA Touka GyfeT BoO6paxaemoii. Vicnons3yemblit METO ynpaBieHus fomKeH
6bITb OTPAXKEH B MPOTOKO/IE UCMLITAHUIA.

Hwxe onncaHbl BO3MOXHble cTpaTerum ynpasneHus.

5.3.1.1 YnpasneHue no cpefHeMy 3HaYeHUo

B gaHHOM cnoco6e ynpaBieHus CUrHan ynpasieHns onpeaensioT No CUrHanam B Kaxaol MpoBepoYHOii
Touke, QOPMMPYS ero NoCpesCcTBOM aputhMeTUYecKoro ycpeaHeHNa Ha Kaxaoi YacTOTHOW cocTaBnsioLLel.
[Mocne yvero cpaBHMBAKT aMNIUTYAbl BCEX YACTOTHLIX COCTAB/ALMX CUTHANA ynpaB/ieHns 1 3ajaroLLero
curHana.

5.3.1.2 YnpaBneHue no cpefHeMy 3HAa4EHUIO C KOppeKLei

3HaueHne aMnNANTy bl acKaxaol YacTOTHON cocTaBnsAoLLel CUrHana ynpasaeH1sa noyyatT ycpeaHe-

HWEM MO aMnNAnTyfam a,,..., &1 COOTBETCTBYHLLMX YACTOTHbIX COCTaBAAILLNX CUTHANOB B MPOBEPOYHbIX TOY-
Kax ¢ NCNoNb30BaHNEM BECOBbIX KO3 MULNEHTOB W, ..... W,
ac= (aur, ¢ ... +anyy(ur, ¢ ... ¢ wt). 4

Takasa cTpaTerus ynpasneHus npegnonaraet BO3MOXHOCTb BHECEHUS CUTHAIaMU B pasHbIX NPOBEPOY-
HbIX TOYKaX pasHbiX 40NEN B CUTHas ynpaBiieHns Ha Kaxoi yacTtoTe.

5.3.1.3 YnpaBneHune no akCTpemMasibHOMY 3Ha4YeHN0

B naHHOM cnocobe curHasn ynpasfieHnsi BbIYUCASAIOT N0 IKCTPeMasibHbIM 3Ha4YeHUsIM napaMeTpa ynpas-
NIEHUS Ha KaxXAOW 4YacToTe B KaXAoW MPOBEPOYHOW Touke. Takas cTpaTervs nosBosiieT NoCTPOUTb CUTHas
ynpaB/ieHUsi B 4aCTOTHOM 061acTyu kak ornbaroLLyto no crnekTpam CUrHanoB B NPOBEPOYHbIX TOUKaX, HAHECEH-
HbIX Ha 0AVH rpaduk (ynpaBneHne no MakCumMaibHOMY 3HAUYEHUIO), WU KakK HUXHWI Npefen aTUX CUrHanoB Ha
Kak[on yactoTe (ynpasaeHre No MUHUMa/IbHOMY 3HAUYEHUI0).

5.4 OnpepeneHne 4acTOTHON XxapakTepucTuku

MccnepoBaHus 4acTOTHOWM xapakTepyCcTrKM o6pasLa NpoBoASAT BO BCEM AMana3oHe 4acToT NCnbiTaHui
no rOCT 30630.1.1.

6 CTeneHb XXeCTKOCTU YCNO0BUIA UCNbITaHWI

CTeneHb XeCTKOCTU YCI0BUIA NCNbITaHUIA onpesensieTcst coueTaHWEM CleyoLnX NapaMeTpoB:

- AvanasoHa 4acToT UCMbITaHWA;

- 3HayeHwWit CnekTpasbHOWM NIOTHOCTN YCKOPEHWS LUMPOKOMO/IOCHOW BUbpayuu;

- hopMbl KPUBOIA CNEKTPaIbHON NIOTHOCTU YCKOPEHMWS LUMPOKONOIOCHON Bubpauuu;

- Anana3oHOB YacTOT Y3KOMOMOCHON cnyyaiiHoi Bubpauuu;

- rapMOHMYEeCKMX COCTaBASIOLWMX BUGpaLum;

- CKOpPOCTM KayaHus 4acToThbl;

- ANMTENbHOCTW BO3AeicTBNA BUGpauuu.

Yka3aHHble napameTpbl AO/KHbI ObiTb OnpefeneHbl COOTBETCTBYIOLWMM HOPMATUBHbLIM AOKYMEHTOM
OfIHUM U3 CNefytoLLMX CnocoboB:

- BbIGOPOM 13 3HAYEHUI, NpUBEAEHHbIX B 6.1—6.3;
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- MCXOAS U3 U3BECTHbIX YCMI0BUIA 3KCMyaTauum U3fenusi, eC/v OHU JAt0T CYLLLECTBEHHO VHbIe 3HAUEHUSI
napameTpos.

MpumeuaHune — lNpu onpeseneHnn yposHeii cnyydaiiHoii unm rapmMmoHnyeckoii BuGpaumm no 3anucam peasb-
HbIX HabnoAeHi cnepyeT obpalaTb BHUMaHKWE Ha TO. 4TO UCMOMb3yeMble MEeTOAbl CKATUS JaHHbIX MOI/N CYLLeCTBEHHO
1CKa3nTb aMNIMTYHblEe COOTHOLLEHWUSA CUTHAOB.

6.1 LlnpokononocHasa cnyyalinasa subpauyns

6.1.1 [Anana3oH 4acToT UcnbliTaHni

[paHnyHble 3HaYeHMA gnanasoHa 4acToT UCMbITaHWIA, KOTOPble AO/MKHbI ObITh ONpeAeneHbl HOpMaTuB-
HbIM JOKYMEHTOM. peKoMeHAyeTcs BbloupaTtb U3 paga... 1;2:5; 10:20:50... 3Ha4eHne HUKHel rpaHnLbl  He
[O/KHO 6bITb MeHee 1 I, a 3HaueHne BepxHeii rpaHuLbl f2He fo0mKHO 6bITb 60n1ee 5000 .

6.1.2 CnekTpanbHas NAOTHOCTb YCKOPEHUSA LWNPOKOMOOCHOW cnyyaliHon Bubpauyun

3HaueHne cnekTpanbHOI NJIOTHOCTN YCKOPEHNA B Anana3oHe mexay U f2(cm. pucyHok 1) B (M/c™MTy,
BblOUpaloT n3 paga... 1;2:5; 10... MuHnmanbHoe 3HayeHne — 0.01. makcumanoHoe — 100.

MpumeyaHue — ECAN CNEKTPasIbHYIO MAOTHOCTb YCKOPEHUS BbIPaXAIOT Yepes eUHNLY YCKOPeHUs CBOGOAHO-
ro nageHus An. 7o 4ns ueneil HacTosALWero cTaHgapTa npuHuMatoT an* 10 m/c2.

6.1.3 ®opma KpMBOIi CNeKTpasibHOW NAOTHOCTU YCKOPEHUSA

[na HacToALWero ncnbiTaHna chopmMa KpuBoLi CneKkTpasbHOM NI0THOCTU YCKOPEHNA onpeaeneHa B Buge
yyacTKa C N/I0CKOW BePLUUHOL (CM. pucyHok 1). Bocobbix cnyyasxonyckaeTcs, YTo6bl OYHKLUMSA CNeKTpasibHOM
NNIOTHOCTW YCKOPEHUSt UMena UHO BUA,. MNMpy aToM BUA AaHHOW hYHKLMN f0DKEH ObITb ONpeAeneH B HOpMaTmnB-
HOM OKyMeHTe. Ecnv Anana3oH 4acToT UCMbITaHWii pa3buT Ha NoAANanasoHbl, B KaKAOM U3 KOTOPbIX CMEeKT-
panbHYl MNAOTHOCTb YCKOPEHMS 3ajaloT B BMAE MOCTOSHHOIO 3HAYeHWs, TO rpaHuubl NogAManasoHoB U
3HaYeHNs CNeKTPasibHOW NIOTHOCTM YCKOPEHUS cneayeT BbioupaTbn3 3HaYEHW, NpnBeAeHHbIX B 6.1.1 n6.1.2.
B cooTBeTCTBYIOLWEM HOPMATUBHOM AOKYMEHTE AO/IKHbI ObITh TAKXe onpefenieHbl BUAbl KPUBbIX Ha rpaduke
CnekTpanbHOW NMNOTHOCTM YCKOPEHWS, COEAMHSOLWMX MNOCTOSIHHbIE YPOBHM 3TOW (OYHKLUM B COCEAHMX
nogavanasoHax.

6.1.4 AnuTenbHOCTb BO3AeNcTBMS Bubpauum (BpemMs BbliAepXKKMN)

LnvuTenbHOCTb BO3AeCTBMA BUOpaLMM, B MUHYTax (Yacax v AHAX), KOTopas f0/MKHa ObITb yCTaHOBE-
Ha HOPMaTUBHBLIM JOKYMEHTOM, pekoMeHAyeTcs Bbloupatb 13 psaga ... 1; 2; 5; 10... ¢ gonycTuMoi norpeLu-
HOCTbiO + 5 %.

6.2 Y3konosiocHas cnyyaiHas Bubpaums

B HOpMaT1BHOM [JOKyMEHTE AO0/KHO ObITb ONpeseneHo Y1C0 Noaoc cayyvainHon subpayun, fobasnse-
MOI1 K (DOHOBOIA LLIMPOKONOIOCHOW BUGpaL K.

Lna kaxgoli nonockl HEO6X0AMMO YCTaHOBUTL Cneaytollee:

a) LMPUHY NONoCkl (OHa A0/MKHA ObITb He MeHee 0.5 % v He 60nee 10 % AnanasoHa YacToT WUPOKONOo-
NIOCHOW cnyyaiHoi Bubpaummn). HWKHASA rpaHuLa nonockl YacToT He A0/HKHA IeXaTb HUXe YABOEHHOro paspe-
LLIEeHMA NO yacToTe;

b) HWXHIOK N BEPXHIOK rPaHunLbl LMKIa kKauaHusa 4acToThbl;

C) CKOPOCTb KauyaHus B OKTaBaYMWH unu u/c nnv BpeMs NPpoXoXAeHNS OLHOTO LuKa KayaHus;

d) umncno UMKNoB KaYaHWsa NN 4INTENBHOCTL BO3AENCTBNA Y3KONOOCHOI BUbpaLumy;

€) 3aKOH U3MEHEHUS YacTOoTbl: IMHENHbIA Un norapndMuyecknis;

f) HauyanbHOe HanpaB/ieHne N3MEHEHUSI HACTOTbI (B CTOPOHY BO3pacTaHUs Unu yobiBaHus);

[) 3HauyeHue cnekTpasibHON NNOTHOCTN YCKOPEHUS B NpeAenax nonochl;

h) ctpateruio (SUM unn MAX), ucnonb3syemyto npu Bbi6ope 3Ha4eHns CnekTpasnbHOM NI0THOCTU YCKO-
peHus y3KonosiocHol BUGpawmmn npu ee coueTaHuy ¢ LUMPOKOMNOIOCHO! BUBGpaumeil.

6.3 MapmoHuYeckasa Bubpauuns

HopmMaTnBHbIM [OKYMEHTOM JO/HKHO ObITb YCTAHOBEHO YMC/I0 FAPMOHUYECKUX COCTaB/ALLNX, KOTO-
pble fO/MKHbI BbITb BO36YXAEHbI HA (DOHEe LUMPOKOMNONOCHOR cnyyaiiHoi Bubpauun. Ona aTUX rapMOHUYECKUX
COCTaBNALMX AO/KHO ObITb ONpPeAeneHo cnegyoLlee:

a) ABMATCA NI UX YACTOTbl KPaTHLIMU APYT APYTY WKW HET U KakoBbl (pa30Bble COOTHOLLEHUSI MEXAY
HUMK.

NMpumeyvyaHune — das3oBble COOTHOLIEHUS ONPeAensioT ANs 3a4a0LEr0o CUTHANA, U OHU MOTYT OT/IMYATLCS OT
(ha30BbIX COOTHOLUEHWI B CUrHANE YCKOPEHUSI U3-3a UCKaXEHWUI, BHOCUMbIX NepefaTouHbiMi (yHKUMSMIU BUBPOCTEHAA,
YCTpOWCTBA KpemnieHnsi 1 camoro o6pasua;

b) HVDKHSASI M BEPXHSS FPpaHuULbl LKA KayaHus YacToTbl;
C) CKOPOCTb KauaHusl B OKTaBaYMUH Ui L/C MY BPeMsi NPOXOXAEHNS OAHOTO LKA,
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MpumeyaHue — PekoMeHAyeTCsi BbIGUPaTb CKOPOCTb KauyaHWsi kak MOXHO MeHblUeli cornacHo 5.2.1 n pucyH-
Ky 5. [py BbICOKOI CKOPOCTU KaYaHUsi MOXET HaBMI0AATLCA YXyALeHne TOYHOCTH YNpPaBIeHUs UCTbITAHNEM.

d) HavasbHOe HanpaBeHne N3MEHEHUS YaCcTOTb! (B CTOPOHY BO3pacTaHWsa UM y6biBaHNS), a Takxe Bpe-
Msi Havana 1 OKOHYaHUs BO3[eNCTBUS KaokO0W coCcTaBNAoLWel;

0) 3aBWCMMOCTb U3MEHEHUS aMNANTY bl K&XA0M COCTaBAAIOLWEN OT YaCToThl;

0 4MCNO LMKIOB KAYaHUS UM ANMTENbHOCTbL BO3eNCTBUA KaX /A0 rapMOHMYECKOl CoCTaBNAoLLel;

[1) 3aKOH U3MEHEeHWS YacTOTbl; IMHENHBIA UK NorapuMuyeckuii;

h) 3HauyeHusa yacToT Npu BO36YXAEHUV rapMOHMYECKO Bubpauuein Ha OUKCPOBaHHbIX YacToTax;

1) amnanTyAbl cOCTaBAAOLWMX HA (PUKCUPOBAHHBIX YacToTax.

Ecnu kayaHne 4acToTbl HE UCNONbL3YIOT, NapameTpbl, yKazaHHble B nepeyncneHusx b). c), d). f) n g). He
onpeaensoT. B HopMaTMBHOM AOKYMEHTE AO/IKHO ObITh YKa3aHo, Kakoil MeTo BO36YX4eHUS rapMOHUYECKOWA
BMOpaLuelt NpUMeHsIoT.

7 HavyanbHaa ctabunusauns

Heo6xoAMMOCTb HauasibHO CTabun3aummn o6pasLa B yc/oBUsIX BUBPALMOHHOTO BO36GYXAEHUS 1 YC/O-
BUS1 3TOT0 BO36YXAEHNSA [O/MKHbI 6bITb ONpeAesieHbl COOTBETCTBYHOLLMM HOPMATUBHBIM JOKYMEHTOM.

8 HayanbHble namepeHus

O6paseL, fo/mKeH 6biTb NOABEPTHYT BU3YyaslbHOMY OCMOTPY, KOHTPOJ0 pa3MepoB v NPOBepKe aKcnyaTa-
LIMOHHbIX CBOMCTB, Kak Npefn1McaHo COOTBETCTBYIOLLIMM HOPMATUBHbLIM JOKYMEHTOM.

9 lMpoBeaeHne NcnbliTaHWU

9.1 O6uwue nonoxeHuns

McnblTaHna npoBoAAT B NOC/1€A40BaTEIbHOCTM, YCTaHOB/IEHHOW HOPMATUBHBLIM OKYMEHTOM 1 BK/lOYato-
Lieli B cebs aTansl;

- HavasnbHoe uccnegoBaHue (NP HEOGXOAMMOCTH) YACTOTHOM XapakTepuCTUKN 06pasua,;

- BO36YXAeHne BnbpaLuein HU3KOro ypoBHs A5 BbINOTHEHNSA TPebyeMbIX HACTPOEK;

- BblAEPXKY B YCTAHOB/IEHHBIX peXMUMax BO36YyxaeHns Bubpauum;

- 3akI4YMTeNnbHOE NccnegoBaHve (MpyM He06X0AMMOCTM) HACTOTHOM XapakTepucTukn obpasua.

Ecnu HopmMaTuBHbLIM JOKYMEHTOM He YCTaHOB/IEHO MHOe, TO 06pasel, BO36yxJatloT No o4epeaun B KaXgom
13 NpeanoyYTUTE NbHbIX HanpasneHuii Bo3aecTeusa Bubpaummn. Nopsagok Bbibopa HanpasneHns Bo30yXaeHus,
€C/N TONIbKO 3TO He 06YC/NOBEHO cneLmanbHO HOPMAaTUMBHBIM AOKYMEHTOM, 3HaYeHUs He nmeeT. Ecnu obpa-
3eL, UCMbITbIBAIOT B MOSIOXEHUN, XapakTePHOM [/19 YCNOBUIA ero aKkcnayartaumm, To Ao/HKeH OblTb YCTaHOBNEH
cnoco6 ycTaHOBKM 06pa3Lia B AaHHOe NosoXeHue.

CurHan ynpasiieHns AO/MKEH ObiTb NOyYeH Mo U3MEPEHUSAM B OAHOW NMPOBEPOYHON TOUKE NPU O4HOTO-
YeYHOM YNpaB/IeHUN UM B HECKOJTbKUX MPOBEPOYHbLIX TOUKAX NP MHOTOTOYEYHOM YNpPaB/eHUN.

B nocnegHem cnyyae HOpMaTUBHbLIM JOKYMEHTOM A0/MKEH ObITb yCTAHOBEH O4WH 13 CeAyHLWmMX CNoco-
60B ynpasneHus;

- Mo cpeaHeMY 3HAUEHWI;

- N0 cpeAHeMy 3HaYEHUIO C KOppekuueil;

- N0 MakCHManbHOMY UM MAHUMAJIbHOMY 3HAYEHUIO.

Mpu nto6om cnocobe ynpas/ieHNs KOHTPO/IbHAsA ToUKa ABSieTCA BOOGpaKaeMoiA.

Ecnu nsgenve, npegHasHavyeHHoe 418 aKCNayaTauum ¢ BU6pPOM30nATopamm, 0/HKHO BbITb UCMbITAHO
6e3 HMX, TO /19 3TOr0 COOTBETCTBYIOL MM 0O6Pa30M N3MEHSIOT CTEMNEHb XECTKOCTUN YCI0BUIA UCMbITaHWA. B HOp-
MaTWBHOM OKYMEHTE MOXET ObITb yKa3aHo, kakuM 06pa3om cnefyeT U3MEHUTb CTeNeHb XeCTKOCTU YCN0oBUiA
ncnblTaHWii, NPOBOAVMbIX 6€3 BUOPON30IATOPOB.

9.2 HauasnbHoe nccnefoBaHne 4acTOTHON xapakTepucTuku obpasua

EcnvnpegnncaHo HOpMaTUBHbLIM JOKYMEHTOM, MPOBOAAT NCCef0BaHVe YaCTOTHOW XapakTepuUcTrKy no
KpaiiHei mepe B 0HOW Touke obpasua. Yncno Touek, 415 KOTOpbIX cnegyeT onpefenatb YHacTOTHY0 XapakTe-
PUCTUKY. AOSIKHO GbITb YKa3aHO B HOPMATUBHOM [JOKYMEHTE.

WccnepoBaHue YacTOTHON XapakTepUCTUKN MOXET BbITb BbIMOSIHEHO BO36YXXAeHNneM o6pasLa rapMoHu-
YyeckKoi nnu cny4valiHoil Bubpauven B guanasoHe 4acToT ncnbiTaHuii B cootsetcTeum ¢ FOCT 30630.1.1. Ypo-
BEeHb BO30YX/AEHNSA A0/KEH ObITh OnpeAesieH B HOPMaTUBHOM AOKYMEHTE.
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YpoBeHb BUbGpaLuun npy uccnefoBaHny 4acTOTHON XapakTepucTUKM BbiGMpatoT Takum 06pa3om, YToOb!
OTK/MK 06pa3ua 6bi1 601ee cnabbiM, Yem Npy BO34ENCTBMM BUGPaALUY B OCHOBHOM PEXUME UCMbITaHWA, HO
[0CTaTOYHbIM 4715 06HaPYXeHNA KPUTUYECKNX YacToT.

Ecnu nccnepgosaHusa npoBoAAT, BO30YxAas rapMOHMYECKyto BUbpaLuio, To CKOPOCTb MU3MEHEHMWS YacTo-
Tbl HE [O/MKHa NpeBbllaTb OAHON OKTaBbl B MUHYTY. [inA 60/5ee TOYHOro onpegeneHns opMbl YaCcTOTHOM
XapakTepUCTVKN CKOPOCTb Ka4aHUsi MOXeT OblTb yMeHbLUeHa. CnefyeT nsberatb HEO60CHOBAHHO A/INTE/bHO-
ro Bo36yxaeHns Bubpauueii Ha o4HOI yacToTe.

Mpw nccnefoBaHMm € BO3GYXAeHMEM cyvaiiHoli Bubpauvei cnefyet UMeTb B BUAY, YTO BpEMS BO30OYX-
AEeHNSA AO/DKHO ObITb 4OCTATOUYHBIM A48 MUHUMU3ALUMW CAyYaliHbIX Bapuauuii oTkavka. PaspeLueHme no yacTo-
Te [OMKHO O6biTb [OCTATOYHbIM AN YAOBMETBOPUTENIbHOTO OMUMcaHus ()OPMbl PE30HAHCHOro nuka.
PekomeHayeTcs, 4TO6bI Ha LUMPUHY NMUKa HA YPOBHE MUHYC 3 4B NpuXoAnnoch He MeHee MATU CNeKTpasbHbIX
JTIMHWIA.

HopmMaTVBHbIM AOKYMEHTOM MOXeT ObiTb YyCTaHOBMNEHO TpeboBaHne, 4YTobbl BO BPeMsl UcCnefoBaHus
YaCTOTHOW XapakTepucTuku obpasel, (YHKLMOHMPOBaN B 3afi@aHHOM pexume. Ecnn dyHKLMOHMpoBaHWe
ob6pasua npensTcTBYeT OnNpefeneHunio XxapakTepucTuk Bubpawum, To NPOBOAAT AONONHUTE NbHbIE UCCNEeA0Ba-
HUSA YaCTOTHOW XapakTepucTUKM Npu HepaboTaLlem obpasue. B pesynbtare nccnefoBaHus fo/MKHbI 6bITb
onpegesneHbl M OTPaXeHbl B NPOTOKO/IE UCTNbITAHUIA BCE KPUTMYECKME YacTOThl JaHHOro obpasua.

9.3 Bo3byxaeHne Bubpaumeil HU3KOTro ypoBHS

[lo npoBefeHnsA ncnbiTaHNi B OCHOBHOM pexume MoXeT noTpebosaTbCs BO36YxAeHne obpasLa cryyain-
HOW BUGpaLueit 60n1ee HU3KOro YpoBHS A1 NPeBapuTeIbHOr0 aHanmn3a v KoppekLun curHana. Haatom atane
BaXKHO NOAA4EPXKMNBATb CNEKTPasIbHYH NIOTHOCTb YCKOPEHUSA Ha MUHUMabHOM YPOBHE.

[nuTenbHOCTb NpeABapuTeNbHOr0 BO3OYXXAEHMA cyyaliHoi BUuGpauneli MoOXeT 6biTb CrieAyoLeil:

- Npu cpefHeKBagpaTMyHOM 3HAaYeHUN YCKOpeHus Ha 12 b HuxXe ycTaHOB/IEHHOro: 6e3 orpaHuyeHuns
BPEMEHU;

- npuv cpeaHekBafpaTUYHOM 3HAYEHUMN YCKOPEHUs Ha 6— 12 AB HuXe yCTaHOB/IEHHOrO: He 6o/lee Yem B
1.5 pasa BblLLe yCTaHOB/IEHHOrO BPEMEHU BblAEPXKM MPY OCHOBHOM PEXVME UCMbITaHWA;

- Npu cpefHeKkBafpaTU4YHOM 3HayeHun yckopeHnust Ha 0—6 Ab Huxe yCTaHOBNEHHOro: He 6osnee yem
10 % ycTaHOB/IEHHOTO BPEMEHW BbIAEPXKN MPU OCHOBHOM PEXUME UCTbITaHWIA.

LnvTensHoOCTb NpeABapuTeNbHOIo BO36YXAEHNA CriyyaiiHol BUbpaLuei He cnegyeT BbluMTaTh U3 ycta-
HOBNEHHOI ANUTENbHOCTU BO3AECTBNA BUbpaumein npu 0CHOBHOM peXyMe UCNbITaHuiA.

9.4 BblAepxka B OCHOBHOM pexume BO3aeiicTBuUA

9.4.1 O6wWwue NonoxeHus

MHorpaa B peasibHbIX YCI0BUAX IKCNyaTaunm nsgenve nofsepxeHo Bo3eNCcTBuio KBasnnepnogmyeckon
BMGpauum, obycnoBneHHoOW paboToli MalluH, y3/bl KOTOPbIX (lonaTku poTopa, LecTepHU, nponennepsl,
MOPLUHM U T. A.) COBEPLUAIOT BO3BPATHO-NOCTyNaTeibHoe 1an BpaliaresnibHoe ABmxeHne. Ecnu Takasa dopma
BO3[eNCTBUSA ABNSETCA AOMWHUPYIOLLEN, TO ee XapakTepusyeT LUMPOKONOMoCHasa cnyvaiHas Bubpauyums c
Ha/0XXeHneM y3KOMosI0CHOWM BUbpaLum nnm rapMoHUYecKknx konebaHnin 6os1ee BbICOKOr0O YPOBHS.

9.4.2 B036yXAeHue y3KoMnos0CHOW 1 LWMPOKONONOCHON cnyyaitHolt Bu6paumeli (RoR)

Bo3byxaeHne obpasua ocyLLecTBAAIOT (DOHOBON LIMPOKOMOIOCHOW Bubpauveii ¢ HanoXeHneM Ha Hee
OZIHOTO U/IN HECKOJIbKNX Y3KOMOJIOCHBIX CNlyvaliHbiX KoNebaHuii ¢ KayaHnem cpeiHereoMeTpMYecKnx 4acTtoT.

CTeneHb XeCTKOCTW YCNOBWIA UCMbITaHWI B laHHOM pexuMe onpeaensoT napameTpamu, yCTaHOBNEH-
HbIMM B 6.1 11 6.2.

B HekoTopbIX cnyyasx Bo3byxAeHne ocyllecTBAAOT 6e3 kayaHus yactoT. Torga ncnbiTaHNs AaHHOTO
BMAA Masio oT/m4arTes oT ucnbitaHuii no FOCT 30630.1.9. Heo6x0AMMOCTb UCNO/Ib30BaHUS KAYaHUS 4acTo-
Tbl AO/MKHA ObITb yKa3aHa B HOPMATUBHOM JOKYMEHTE.

9.4.3 Bo36yxXAaeHne rapMOHUYECKON 1 LWMPOKOMNONOCHOI cnyyaliHoli Bubpaynei (SoR)

Bo36yxaeHne o6pasLia OCyLLECTBASIOT LUIMPOKONOOCHOM CyYaiHoi BubpaLueli c HanoXxeHnemM Ha Hee
OZIHOTO U/IN HECKOJIbKNX FapMOHUYECKNX KonlebaHuii ¢ kayaHnem 1x 4acToT.

CTeneHb XeCTKOCTW YCMOBWI UCMbITaHWI B @aHHOM pexuMe onpeaensioT napameTpamu, yCTaHOBEH-
HbiMM B 6.1 11 6.3.

B HekoTopbIx cnyyasx BO36yXxaeHne ocyLLecTBAAIOT 6e3 kayaHusa yacToT. Torga napaMmeTpsbl, ykasaHHble
B nepeuuncneHusxb).c), d), f) ng) nogpasgena 6.3. He onpefensnT. Heo6X0AMMOCTb UCMO/Ib30BAHNSA KayaHus
4acToTbl fJO/MKHA ObITb YKa3aHa B HOPMaTUBHOM OKYMEHTE.

9.4.4 Bo36yXAaeHne rapMOHUYECKOW, y3KONOMOCHO’ Cy4YainHON U LUMPOKONOMOCHOW cnyyaliHoi
Bubpaumei (SoRoR)

Bo36yxaeHune obpasua BAaHHOM pexume npeacTtasnseT coboi KoMGmHauuo ycnosuin no 9.4.2 n9.4.3.
[JeTtanbHo cnocob Bo36yXaeHNs f0/MKeH OblTb ONpefesieH COOTBETCTBYOWMM HOPMaTUBHLIM JOKYMEHTOM.
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9.5 3ak/uuTeNbHOE UCC/ejoBaHVe YacTOTHO XxapakTepucTku obpasua

ECM HOPMATVBHLIM [OKYMEHTOM MNpeAnucaHo NpoBeAeHWe HauvaibHOro WUCC/ef0BaHWUs YacTOTHOM
XapakTepucTuku o6pasua, B HEM MOXeT GbiTb Takxe YCTaHOB/EeHO TpeGoBaHWe NPOBOAWTb aHaNOTMYHble
UcCNeAoBaHNUsA 1 NOCNe 3aBepLUeHNs UCMbITAHUA B OCHOBHOM pexuMe 51 CONOCTaBNEHNs C pe3y/ibTataMmu
HauyanbHOro NCCef0BaHNS U BbISIBNEHNSI BO3MOXHbIX MU3MEHEHWIi M NOBPexXaeHnii o6pasua. 3aknuntensHoe
“ccneoBaHme YacTOTHOM XapakTePUCTUKM NPOBOASAT TOUHOTAKIKE. B TEXXKE TOUKAX M C TEMU e napameTpamu
BO36YX/EHUs, UTO 1 HauasbHoe. [elicTBMS, KOTOpble HEO6X0AMMO NPeANPUHSTL NPY BbISB/IEHWUN pacxoxe-
HUS Pe3y/IbTATOB HaYa/IbHOrO Y 3aK/I0UYNTEIbHOTO UCC/IeA0BaHUM, LO/KHBI BbITb ONpeAesieHbl COOTBETCTBYIO-
LM HOPMATHBHBLIM JOKYMEHTOM.

10 MpoMexXyToUHble U3MepeHuns

Ecnv HOpPMaTWBHLIM JOKYMEHTOM YCTAHOBNEHO, 4YTO 06pasel f0/MKEH (DYHKLMOHMPOBATL BO BPEMsi
UCTbITAHWI, TO 3TUM Xe JOKYMEHTOM MOXEeT 6blTb YCTaHOB/IEHA HEOGXOAMMOCTb BbIMOJIHEHUSI U3MEPEHWI
pa6ounx xapakTepucTk 06pasLa Bo Bpemsi ero (hyHKLMOHUPOBaHUS.

11 KoHe4Has cTabunusauuns
HopmaTVBHbIM OKYMEHTOM MOXET ObITb yCTaHOBNIEHA HEO6X0AMMOCTb AaTh 06pas3Ly HeKOTopoe Bpems

Ha BOCCTaHOB/IEHUE ero XapakTepucTuK (Hanpumep, TeMnepaTtypHbIX) Noc/e UCMbITaHWi, Npexzae Yem npoBo-
OUTb 3aK/II0UNUTE IbHBIE U3MEPEHUSI.

12 3ak/unTenbHble N3MepeHuns

O6pa36up,0n>KeH 6bITb noABeprHyT BU3yasibHOMY OCMOTPY, KOHTPOJTH0 pa3sMepoB U NpoBepkKe akcnyata-
LIMOHHbIX CBOWCTB COr/lacHo Tpe6OBaHMHM COOTBETCTBYHOLLEN0 HOPMAaTUBHOIO AOKYMEHTA.
B TOM e JOKyMEHTE A0MKHbI 6bITb YCTaHOB/1IEHbI KDUTEPUN NPUEMKN NN 0T6paKOBKI/I 06pa3u,a.

13 CBefeHusi, NpMBOAMMbIE B COOTBETCTBYIOLWEM HOPMATUBHOM AOKYMEHTE

Paspgen v
nogpasgen
HacTosLero
cTaHfjaprta

a) BocnpousBoanmoe ABUXeHne* 4.3

b) Touku KpennieHus obpasua* 4.3

c) MonepeyHas Bubpauus 4.4

d) YcrtaHoBka obpasua* 4.5

e) [Jonyckun 51un5.2

0 TMuk-chakTop (YpoBEHb OTCEUKM 3ajalollero curHana)* 5.1.2

4) Cratmctuyeckas TOYHOCTb 5.1.3

h) PaspelueHune no yactote 5.1.4

i) Amanas3oH 4acToT ucnbITaHnii* 6.11

j) CnekTpasibHasi NI0THOCTb YCKOPEHUS LUMPOKOMOIOCHON ciyyaliHoii BuGpauum* 6.1.2

k) ®opma KpuBOIi1 cnekTpasbHOI NIOTHOCTU YCKOPEHUS* 6.1.3

1) AnuTenbHOCTb BO3AencTBus Bubpauum* 6.1.4

T) Y3konosiocHas cnyvaiiHas Bubpauus 6.2

n) FapmoHnyeckasa BMOpaumsa 1 CKOPOCTb KaYaHUs 4acToTbl 6.3

0) MpepasapuTenbHas BblAepXKa 7

p) HavanbHble namepeHus* 8

g) MHorotoyeuyHoe ynpasneHue 9.1

r) HanpaBneHusi Bo3geiicTBusi Bubpauum 9.1

s) HauanbHoe v 3aKk/unTeNnbHOe UccnefoBaHNs YaCTOTHON XapaKkTepucTUKn 9.2195

t) Bblaepxka u KOHTPO/b (DYHKLMOHMPOBAHUSA 9.4

1) FpoMexyTouHble N3MepeHus 10

v) BocctaHoBneHune 11

W) 3akounTenbHble n3mepeHna* 12

* [laHHble N0 3TUM NYHKTaM AO/IXHbI BbITb NPUBEAEHbI 0683aTENBHO.
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21)

16

14 CgepeHus, NpuBoAMMbIE B NMPOTOKO/IE UCMNbITAHWNI

B NpOTOKO/1€ UCTILITAHWIA AOMKHBI GbITh NPUBEAEHbI, Kak MUHUMYM, CNlefyioLe CBeAeHNs:

3akas3uuk

McnbiTaTenbHas nabopatopus

MaeHTUMKaLMOHHbIE AaHHble oTYeTa

[aHHble ncnbiTaHni

Tun ncnbiTaHWia

Llenb ncnbitaHumii

CTaHfapT Ha ucnbiTaHns

OnucaHue o6pasua

YcTaHoBka obpasua
XapakTepucTukn BUGPaLMOHHON YCTaHOBKM
M3amMepuTenbHas cuctema, pacnosioXeHne AaT4nKkoB
MHCTpyMeHTanbHaa NorpeLHocTb
CTpaTervs ynpasneHus
HauyanbHble, NPOMEXYTOUHbIE, 3aKN0UUTENbHbIE U3-
MepeHus
Tpebyemas cTeneHb XeCcTKOCTW YC/I0BUIA NCMbITaHWIA
PeanbHasa cTeneHb XecTKOCTW YC/TOBWIA UCNbITAHWIA
PesynbTaThl ucnbiTaHui
Hab6ntogeHnsa n geinctsns Bo BpeEMS MUCTbITaHWIA
Pe3siome
Nnuo, NnpoBoAMBLLEE UCTbITAHUSA
KoMy HanpaBnsioT pesynbTaTtbl UCMbITAHWIA

(HaMmeHOBaHWe opraHu3aumu, agpec)
(HaumeHoBaHMne, agpec)
(nata coctaBneHus, Homep)

(SoR, RoR, SoRoR)

(OoBOAOYHBIE UCMbITAHUSA, NPUEMKA U T. 4.)
(cooTBeTCTBYIOLWNI METOZ UCTIBITAHWIA)
(Mogenb, HoMep, YyepTex, hoTo, napameTpbl)
(B kpennexus, yeptex, oTo U T. 4.)
(nonepeyHas Bubpauma n ap.)

(onucaHue, yepTtex, hOoTO U T. 4.)
(pe3ynbTaTtbl NOBEPOK, AaTbl NOBEPOK)
(MHOroTOYeYUHbI KOHTPONb, SUMVMAX)

(Mo TEXHNYECKUM YCNOBUAM Ha UCMbITaHWA)
(ToukM n3mepeHus, cTeneHn cBob0bl, CNEKTPbI)
(cocTosiHme obpasua)

(MHUUMansl, hamuans, NoAnuCh)
(cnucok nuy, noayyaroLwmnx NpoToKoN
ncnbITaHN)

NMpumMmeyaHue — ECnn pesynbTaTbl UCMbITAHUA JOMKHBI 6bITh 3aPUKCUPOBAHbI, HANpPUMep B XpOHO/Iornyec-
KOM MopsiAKe, C yKa3aHWeM napaMmeTpoB UCMbITAHNA, HAGI0A4EHNIA, BbIMOTHEHHbIX BO BPEMS UCTLITAHWIA, NPEANPUHSTBIX
L,efcTBuii v NpuBeseHneM TabnnL, N3MepeHuii, To B 3TUX CydasiX, Kak npaBuio, BeAyT XypHasn UcnbITaHwii. XXypHan ucnbl-
TaHN MOXET 6bITb MPUMOXEH K MPOTOKOY UCTbITAHUIA.
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Mpunoxexve A
(cnpaBo4yHoe)

O6wume cBefeHUss 06 UCNbITAHUAX C cOYeTaHMeM pasHbiX BUAOB
BMOpaLNOHHbIX BO34ENCTBUIA

A.1l O6uwwue nonoxeHns

MeToAbl UCMbITAHUI HA cNyYaliHyto 1 rapMOHUYeckyto BUbGpaunto yctaHoBneHsl FOCT 30630.1.9 uTOCT 30630.1.2
COOTBETCTBEHHO. B HacTOALEM NPUIOXKEHNN PACCMOTPEHbI 0COBGEHHOCTW UCMbITAHWI, B KOTOPbIX MPUMEHSAIOT coveTaHme
[IByX yKasaHHbIX BUAOB BO3aelicTBuiA. Vimelowmecss B HacTosilLiee BpeMs LUPOBbIE CUCTEMbI YNpaBieHNUs MO3BO/AIT
peann3oBblBaTb CaMble C/IOXHbIE CTpaTernn ynpasneHus 419 BCeX BO3MOXHbIX COYETaHWA cayyaiiHblX U rapMOHUYECKUX
CUTHanoB. Hanprmep, 4acToThbl Pa3HbiX FAPMOHUK (Tak Xe. Kak U1 cpeHereoMeTpuyeckrie 4YacToTbl Y3KOMOMOCHbIX Cyvaii-
HbIX NPOLLECCOB) NPU KaYaHUW YaCTOTbl MOTYT ABUTaTbCA HABCTpeYy ApYyr APYry U nepecekaTtbcsi. ATO YCNOXHSAET matema-
TUYeckoe onncaHune NpoLeccoB 1 3aTpyaHseT obecneyeHne He06X0AMMOI TOUHOCTN ynpaBaeHns, 4To TpebyeT NPUHATUSA
HEKOTOPbIX KOMMPOMMUCCHbIX PeLUEHWA.

A.2 CoueTaHue WIMPOKOMNOSIOCHOIO M Y3KOMONOCHOTO (C (MKCMPOBAHHON cpefHereomeTpuyeckoil yacTto-
TOW) cnyyaiHblX CUTHANMOB

Bu6pauus AaHHOro BUAA Mo CYLLECTBY HUYEM HE OT/IMYAeTCsi OT LUMPOKOMNOJIOCHOW cryyaliHoli Bu6pauum, paccmoT-
peHHoli B TOCT 30630.1.9, 1 He TpebyeT MogudukaLuum MeToga NcnbITaHuiA.

Jlonyckn Ans y3KononocHbIX CNEKTPOB ocTaloTcsA 6e3 n3aMeHeHuiA. [LlonoNHUTENbHOr0 pacCMOTPEHUS MOryT noTpe6o-
BaTb TOJIbKO YHYACTKV COMPSHKEHUSI Y3KOMONOCHOIO U LIMPOKOMOSIOCHOTO CNEeKTPoB. ECnn aTn yyacTkn cogepxaT ToNbKO
OAHY WAV ABE CMNeKTpasbHble IMHUN, a Pa3HOCTb MeXAY YPOBHSIMU CNeKTPanbHON NNOTHOCTU YCKOPEHUA ANS LWPOKOMO-
JIOCHOA 1 Y3KOMONOCHO BUGpauuu Benvka, To Ans 06/1er4eHnst BOCnpousBeeHns Tpebyemoii BuGpaLmmn 4onycku Ha aTux
yyacTkax MoryT 6bITb yBEMUYEHbI, 4TO AO/IKHO GbiTb OTPaXKEHO B NPOTOKOJIE UCTbITAHUIA.

A.3 CoueTaHue WMPOKOMNOSIOCHOIO N Y3KONOIOCHOTO (C KaYaHWeM 4acToTbl) CyYaHbIX CUTHANOB

OcCHOBHOIi npobnemoii ynpasneHus npu Bo3byxaeHnn Bubpauuv aHHOro Buaa fsnsieTcs Heo6xoAnMOoCTb corna-
coBaTb CKOPOCTb KavyaHusi N ahheKkTUBHOe BpeMsi yCpeAHeHNs B Lienn o6paTHO cBA3W. ECnm CKopoCTb kKayaHusa BbICOKa, a
BpeMS yCpeHEeHUs1 BENMKO, TO HabnogaeTcs ahekT pasmblTUsA CNekTpanbHbIX IMHUIA, Korga aHeprus u3 oAHoON cnekT-
panbHON NUHUK «NepeTekaeT» B coceAHue. [pn aToM TepsAeTca NpsaMoyrosibHas hopma crnekTpa y3konos0CHOro curHana,
ncuctema ynpaB/ieHus MoOXeT 0OCTaHOBUTb UCMbITAHUS BCNEACTBKE TOro, YTO PSiJ CNeKTpasibHbIX MHWUIA BbligeT 3a npeje-
Nbl gonycka.

CucTtema ynpasneHusi, (OpMUpys Ha BbIXOAE HOBYIO CMEKTPasibHYy0 NI0OTHOCTb YCKOPEHUS, OCyLecTBNSAET ycpesa-
HeHune, HanpuMmep aKCNoHeHLanbHoe, No BbIGOPKe 3HaYeHWIi U3 NpeALecTBYOLWEro CUrHana, 4tTo No3sonseT obecneynTb
CTabubHOCTb ynpaBfieHus. NpuHYUMaemMoe npu 3TOM BO BHUMAaHMWE YUC/0 cTeneHeil cBo6oAbl 3aBUCUT OT koadhuumneHTa
ycuneHus B Lenu o6paTHO CBA3N — YeM MeHblue ero 3HavyeHue, TeM 6onblWwunii NHTepBas BpeMeHn Heobxoaum Ans
CyLLeCTBEHHOTO N3MEHEHUS OLEHKN, T. e. TeM cTabunbHee paboTaeT cuctema.

MpwW KayaHUM y3KONOJIOCHOTO CUrHaMa NPejLLecTBYOLLIME 3HAYEHNS CUrHana, BXoAsime B BbIGOPKY, UCMOMb3yeMyto
anropuTMOM pacyeTa OLeHKM, MOryT 6bITb AOCTATOYHO BbICOKOTO YPOBHS, YTOObI OLeHKa CNekTpasibHol NI0THOCTU YCKO-
peHus npesbicuna npeAesnbl 4onycka ¢ nocaeayloleid 0CTaHOBKO! NCMbITaHWA. 3TOro MOXHO usbexaTb, yBeNnunB Koad-
duymeHT o06paTHO CBSA3U, 4YTO IKBUBASIEHTHO YMEHbLUEHWUIO YWUCNa YCPefHSeMblX 3HauyeHWid (YMeHbLUEeHUo
3P heKTUBHOIO BPEMEHMN YyCPeAHEHUS B Lieny 06paTHOl CBS3M), HO NPV 3TOM MOXET ObITb NOTepsiHa CTa6UNbHOCTb yNpaBs-
neHus.

TakvM 06pa3om, B KaXJ0M KOHKPETHOM C/llyyae B OTHOLIEHUN KO3 urumeHTa o6paTHOl cBA3M HE06X0AMMO onpe-
[ensiTb HeKOTOpOe KOMNPOMUCCHOE 3HaYeHue.

Ecnn na6opatopusa o6najaet cOOTBETCTBYOWMUM 060pya0BaHneM, NONE3HOV MOXeT oKa3aTbCs 3anucb curHana
BMOpaLuW B TOUKE ynpaBieHna Ans ero nocneaywouieii 06paboTkn ¢ NpUMEHEHNeM pasHblX anropuTMoB CNeKTpasbHOro
aHanusa. 3TO HMKaK He U3MEHUT YCOBUSA Y)e NpolenX UCMbITaHUIA, HO MO3BOMIUT YTOUHWUTL, Kakne UMEHHO YyCl0oBuUS
MCNbITaHUI GblIV peanu3oBaHbl C NOCNeAYOLWUM OTPaXKEHNEM 3TUX YC0BUIA B NPOTOKO/Ie UCNbITAHWIA.

A.4 CoueTaHue WWMPOKOMOMOCHOIO CUTHAMNA C TAPMOHUYECKUM CUTHANOM Ha (huKCpoBaHHOI YacToTe

BblgeneHve cuctemoii ynpasneHusa rapMoHNYeckoi cocTaBsoww e curHana 3 ee CMecu € LUMPOKONOIOCHbIM CUT-
Hanom Bo6LEeM BuAe npescTaBnseT co6oii CoxXHylo 3agady. dTa 3agaqa 6yAeT npoLle. eCavi OTHOLLIEHVWEe aMNAnTy bl rap-
MOHWYECKOro CurHana Kk cpegHekBagpaTWYHOMY 3HA4YEHWO CryyYaliHoro curHana Benuko. C yMeHblUeHWeM [JaHHOro
OTHOLUEHUSI TOYHOCTb BblEN1EHUSI TAPMOHUYECKO COCTaBSAOWEA MOXET yXyALWAaTbCsl, Kak NoKkasaHo B c/iedytolem npu-
mepe.
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Mpumep — ina nccnepgoBaHna 6blAM NCNONb30BaHbl LM POBbIe CUCTEMbl ynpaBieHns Tpex TUnos.
MapaMeTpbl UCNblITaHUi BO BCeX cayyasnx 6bi1M HEU3MEHHbIMU.

CnyyaiiHasa Bubpaums:

- AnanasoH yacToT: 10—2000 lu.

- YPOBEHb CNEKT Pa/ibHOW N0 THOCT MU YCKOpPEeHUst (NOCT 0siHHbII): 0,005; 0,01; 0.054* /Ty,

- paspelueHue No yacToTe (MakCMManbHO BO3MOXHoe): 1T,

* yucno cTeneHei cBobobl (MakcumanbHO BO3MOXHoe): 120.

FapmoHunyeckasa Bubpauymna:

- amnanTyga: 5an.

- yacToTa:20; 160; 380 Iy.

Bo BpeMs ucnblTaHuili Ha NOCT OAHHOW YacToTe rapMoHmyeckoli Bu6pauum 6b111M MCNOb30BaHbl BO3-
6YXAEeHNS NPpU BCEX BO3MOXHbIX COYETaHUAX YPOBHA CNeKTpaNbHOW NAOTHOCTMW YCKOPEHNA N aMNanTyabl
rapmMoHN4YecKoro curHasna B TevyeHune 60 c kaxgoe.

BbIXO4HOW CMTHAN cUCTEMbI ynpaBaeHUs nojaBancsi Ha ycTpolcTBO LU poBOI 3anucu ¢ YyacToTOM
Bbl6OpKkN 12,5k L. 3TN faHHbIe NepeAaBannch Ha KOMNbIO T ep ANA pacyeTa CnekTpanbHOW NNOTHOCT U YCKO-
peHus. Mpn KOMNbIO T EPHOM aHann3e 6bIIM NCNONb30BaHbl CNeAyloLW e 3HaYeHna napame T POB:

- AvanasoH YyacToT: 10— 2000y,

- paspeweHue no yacrtoTe: 1Iy.

- yucnocTeneHei ceo6opbl: 120,

- ANUTenbHOCT b BbIGOPKK: 60 C.

MpumMepbl pacyeTa rpaduka cnekT panbHOW NTOTHOCT M YCKOPEHNUSA ANA OAHON U3 cUCTEM ynpaBaeHnsa n
pa3HbiX YacTOT BO36YXAEHUS FapMOHMNYECKO BuGpaLmeid n3o6paxeHbl Ha pucyHkax A.1u A.2.

CnekTpasibHasi NI0THOCTb yckopeHws, A2,

PucyHok A.1 — lapMoHu4Yeckuii curHan Ha yactoTe 160 Iy,
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CnekTpanbHas nnoTHOCTb yckopenus, 4,/

PucyHok A.2 — TapmMoHuueckuii curHan Ha yactote 380 Iy

B Tabnuue A.1npuBegeHbl 3Ha4eHNA CNEKT pasbHOW N0 T HOET UYCKOPEHUSA Ha CpefHereome T pUYeCcKoi
yacToTe AnanasoHa 4acTOoOT A/ BCeX U3MepeHuit. [0 3TUM 3HAaYEeHUAM pacCynT aHbl cpefjHeKBagpaTNYHbIe
3HaYeHUs yCKOpeHns nBnocneagHem cTonbue npueeeHbl UX OTK/IOHEHUA, B NPOL,eHTax, 0T TeopeTMNYecKkoro
3HayeHns. 3TO OTK/IOHEHNE MOXET XapakTepu3osaTb KauyeCcTBO BOCMNPOU3BEAEHUA FrapMOHNYECKOTO BO3-
6yx/aeHuns. MOoCKONbKY CpaBHMBAaO T CSA TOMbKO cpefjHeKBaApaTNYHbIe 3HAYEeHUSA, HUKAKUX BbIBOJOB O Kayec-
TBe BOCNpon3BeAeHNss POPMbl CUHYCOUAANBHOTO CUrHana caenaThb Heb3s.

Ana nonyyeHnsa nHgopmauum o TOM, HACKOIbKO CyLeCTBEHHO OTK/JIOHEHNEe OT NepMoANYHOCT Y B BO3-
6yXaeMoOM rapMOHUYECKOM CUrHane, ina KaxAoro 5-ceKyHHOro uHTepsana curHanasubpaummnbbiia paccum-
TaHa yHKuMa aBTokoppenauun. Mpumepbl Takux pacyeToB AN [ABYX pa3HbiX YpoBHel (OHOBOro
CNyvyaliHOro wyma npuBeAeHbl Ha pucyHke A.3.
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®yHKLMA aBTOKOppensAuun <m/c2)2

PucyHok A.3 — ABTOKOppensauMoHHas PYHKUNS ANA CMEeCH CTy4anHoro wymMa c rapMOHUYEeCKUM CUTHaI0M
Ha yacTtoTe 160 Iy,

Tab6nuuya A.1— PacuyeTHas cnekTpanbHasa NIOTHOCTb YCKOPEHUSA HA YacTOTE rapMOHMYECKOro CUrHana B ero CMecu ¢
LUIMPOKOMOSIOCHBIM C/TyHYaliHbIM CUTHANOM

o OUSTRS wconry TSR oveerowe

20 3.56 0.6

0,005 160 3,56 0.7

380 3.56 0.6

20 3.54 01

1 0.01 160 3.57 0.9
380 3.54 0.2

20 3.6 1.8

0.05 160 3.58 11

380 3.56 0.6

20 3.49 -12

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

380 351 -0.7
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OkoHYaHue TabnuublA.1

CrI1Y LLMPOKOMOOCHO CpepHekBagpatnyHoe OTHOCUTE/bHAs
Cuctema ynpaBneHus  cocragnaioweli, g* /My Hacrora. Ty 3HaueHMe yckopeHust. /1 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 -0.4
0.05 160 3.51 -0.6
380 3.58 1.4
3agawowmii rapmoHuyeckuii curHan (peasnbHblit) 3.53 -0.2
3agatoLwmnii rapMOHNYECKNin curHan (TeopeTnyeckmin) 3.54 0.0

Mocne 3TOro 4Nns KaXA0ro nsmepeHns 6ol onpeaeneHbl KBagpaThbl aMnAUTYAbl 418 BpeMeHn 5TaBTo-
KOPPEnsLUMOHHON pyHKLMKN, rae T— nepuos rapMoHMYECKOTo curHana. Tu 3HayeHns ykasaHsl B Tabnuue A.2.
OTK/OHEHUS, B NPOLEHTax, 0T TEeopeTMNYeckoro 3HauyeHus NpuBeAeHbl B NocieaHemM cTonbue aToi Tabnu-

ubl.

Fa6nuwuya A2— PacyeTHas aBTOKOppensAuuoHHas yHkuua A Ana cCMecu rapMOHWYECKOro M LIMPOKONOS0CHOTO
CNy4aiHoro curHanos

cny
o, MRS weoanste owene S

on'ry,

20 0.05 12.45 -0.4

0.005 160 0.00624 12.71 17

380 0.00264 12.65 12

20 0.05 12.67 14

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 -16

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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OkoHuyaHne Tabnuubl A.2

cry
O wmeweol ggoun e eenm S
20 0.05 12.14 -2.9
0.005 160 0.00624 12.3 -16
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 -10
3ajatoWwnii rapMoHMYecKuii curHan 160 0,00624 12.48 -0.2
(peansHbiii) 360 0.00277 12.49 -01
380 0.00262 12.49 -0.1
20 0.05 12.5 0
3ajaowuii rapMoHMUeckuii curHan 160 0.00625 125 0
(TeopeTuueckuit) 360 0.00278 125 0
380 0.00263 12.5 0

Takve pacyeT bl NPUMEHUMbI TOJIbKO B ClyyYae, KOrga BO36YXAeHNE NPOUCXOANT Ha (PUKCUPOBAHHOM Yac-
ToTe, TOYHO coBnajatwlLeil c 04HON U3 cneKTpanbHbIX NMHWI. Ecnn Takoro cosBnajeHns HeT. To Habnwaa-
eTcs yTeuyka MOLWHOCTMW CNEKTPaNbHOrO NuKa, KoTopas MOXeT fJocTwuraTb 17 % npu nonagaHuu 3Toi
4acTOThbl TOYHO MOCEPEANHE MEXAY CNEeKT panbHbIMU NMHUAMYK. OfHaKO Takas NorpelwHocTb HOCUT cucTe-
MaTuYyeckuii xapakTep ¥ MOXeT 6blTb KOMNEHCMPOBAHA C NOMOLLbI COOTBETCTBYLWMNXaNropyuTMOB.

A.5 CoueTaHue WHUPOKONOMOCHOTO CUTHANA C TAPMOHUYECKUM CUTHANOM C KAaYaHUEM Y4acToTbl

M3noxeHHoe B pasgene A.4 NpYMEHWMO U K BUGpauuun gaHHoro suaa. bonee Toro, ecnm yactota rapMoHUYeCcKoro
CUrHasa U3MeHsIeTCsl, MOXET NOSBUTLCA 3HAUYNTeNbHas A0NONHUTENbHAA NOrPELIHOCTb, B OCHOBHOM CBA3aHHas C anro-
PUTMOM yCpeHEeHNs CNeKTPasbHON NAOTHOCTAN YCKOPEHUS, TPUMEHEHWE KOTOPOTr0 PACCUUTAHO TOMIbKO /151 HNCTO CAyyaii-
HOro curHana. Takoii anropuTM He MO3BOMAET OLEHWTb aMNAUTYAY FapMOHUYECKON cocTaBnsioleil usmeHswoLeiics
4yacToTbl. M03TOMY MOXeT noTpe6oBaThCA NPOBEAEHNe aHann3a, nNpyu KOTOPOM BbiAe/IeHNe rapMOHNYECKOi cocTaBsio-
el npeacTaBnsano 6bl cO60l OTAENbHbIV 3Tan.

A.6 CouyeTaHune WNPOKOMNO/NOCHOTIO MWYy3KONONMNOCHOTO CﬂyHaVIHbIX CUTHanoB CTapMOHNYECKUMU CUTHanamu
Ha CbVIKCVIpOBaHHbIX N N3IMeHAK W KMUXCA YyacToTax

Takasi hopma Bo36yxaeHUss npefcTaBnsieT Co60i camblii CIOXHbIV cayyYai Ana aHannsa, NoCKOIbKY ONOMHUTENb-
HYH C/I0OXHOCTb NPUAAIT HE TONIbKO BO3MOXHbIE NEPECEUYEHUS U3MEHSIOLNXCS YAaCTOT FapPMOHUYECKUX COCTaBSIOLLNX,
HO 1 NepeceyeHns Y3KONOIOCHbIX COCTaBMALWMUX CNyYaliHOro curHana.

B036yx/eHWe JaHHOTO BUAA PEKOMEHYETCS NPUMEHSThL TONbKO B Cyyae KpaiiHeli He06X04UMOCTN 1 TONbKO Npu
YyHaCTUU OMbITHLIX U KBANUMULMPOBAHHbIX CNELMANNCTOB. B NPOTUBHOM cryyae [0CTOBEPHOCTb W BOCNPON3BOAUMOCTb
pe3ynbTaToB UCNbITaHW MOTYT GbITb NOCTaB/EHbI MO COMHEHNE.
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Mpunoxexve B
(pekomeHayemoe)

PYKOBOACTBO MO NPOBEAEHUI0 UCMbITAHNIA

B.1 BBojHble 3aMeyaHus

O6ecneyeHne BOCNPON3BOAMMOCTMN pe3ynbTaToB UCNbITAHUIA ABNSeTCA HenpocToi 3ajaveil. BcneacTteue cratuc-
TUYECKOI Npupoabl Cay4yaiiHoro curHana, CfoXHoOro oTknAvka obpasua 1 norpeLHocTel aHann3a HeBO3MOXHO C YBEPEH-
HOCTbIO MpefckasaTb, OyAeT /M UCTUHHAA crnekTpasbHas M/IOTHOCTb YCKOpPEeHWs, BO3feiicTByloLero Ha obpasel,
coBnafatb ¢ HabnwgaemMoli cnekTpasbHOi NIOTHOCTBLIO YCKOPEHNUA B Npefesniax YCTaHOBEHHbIX f0NycKoB. [1ns aToro
Heo6Xx0ANM KOMM/IEKCHbIN 1 Tpebytownii 60bLINX 3aTpaT BPEMEHN aHann3, KOTOPbIi HEBO3MOXHO BbINO/IHUTL B peasb-
HOM MaclwTabe BpeMeHU.

XapakTtepucTukn 60/blINHCTBA LU POBLIX CUCTEM YNPaB/IeHNS, KOTOPbIe MOTYT 6bITh UCNOMb30BaHbI 4N NpoBeje-
HUA UCNbITaHWIi ¢ coyeTaHneM BUGPALMOHHbIX BO3EeNCTBUI pa3HbIX TUMOB, CXOXU Mexy coboii. Bapbupys HeCKonbko
BblGMpPaEMbIX NapamMeTpoB CUCTEMbI YNPABAEHNSA, MOXHO NOMYUYNTb OLLEHKN CTATUCTUYECKOW TOYHOCTM BOCMPON3BOANMO-
ro ABMXXEHNSA, XapakTepu3yemoii pasHoCTbio MeXAy NCTUHHON nHabngaeMol cnekTpanbHbIMU NIOTHOCTAMU YCKOPEHUS.
OKoHYaTeNbHbI BbIGOP AO/KEH NO3BOMNTL CBECTU 3Ty pa3HOCTb (6e3 yyeTa APYrnx UCTOYHWKOB NOTrPeLHOCTN) K MUHW-
MyMy.

Koppekuns ucxofHoli cnekTpasnbHOl NIOTHOCTU YCKOPEHUS ABNSETCS PEKYPPEHTHON npoueaypoii, peannsyemoii ¢
noMoLLbio Lienu 06paTHOV CBA3N cuCTeMbl ynpasaeHus. MNpu aTom adekTuBHOE BpeMs yCpefHEeHUA curHana B JaHHOM
npouegype 3aBUCUT OT HECKO/IbKMX (DakTOPOB, TAKUX Kak COCTaB annapartypbl, nepefaroyHas yHKLMSA CUCTEMbI B LLe/IOM,
dopma 3apgaBaemoli cnekTpanbHO NIOTHOCTU YCKOPEHUS, anropuTtM ynpas/ieHns n napameTpbl UCMbITaHWi, KOTopble
[O/DKHBI GbITb BbIGPaHbLI 40 NPOBEAEHUS 3TUX UCMbITAHWA. B 4ncno ykazaHHbIX NapamMmeTpoB UCMbITaHW BXOAST MaKcu-
MasibHas YactoTa aHasv3a, paspeLlleHmne no vyactToTe M ypoBEeHb OTCEYUKM 3a4aloliero curHana.

ANTopuTM ynpasieHus crnyvaiiHoli Bubpaumeii fomkeH o6ecneynBatb KOMNPOMUCC MEXAY TOYHOCTbIO yNpaB/ieHuns
1 ahPeKTUBHbLIM BpEMEHEM yCpeHeHUs curHana (6bicTpoaeiicTBrem paboThl Lenu o6paTHOI CBA3M), BblCOKast TOYHOCTb
ynpasfeHunsa npegnonaraeT yBeiMyeHne Yncna faHHbiX, NCNoMb3yeMblX B PEKYPPEHTHO npoueaype, N. COOTBETCTBEHHO,
yMeHblUeHne 6bIcTpoaeiicTBIA paboThl Lien 06paTHO CBA3K, T. €. 3aMe//IeHNe peakLyun Ha U3BMeHeHUs peasibHOW cnekT-
panbHON MNOTHOCTM YyCKOPeHUs. Ha TOYHOCTb ynpaBneHus u GbicTpofdelicTBMe Lenn o6paTHON CBA3WM BAMAET Takxe
Bbl6GpaHHOe pa3pelueHne no yactote. O6bIYHO yBENMYEHMEe paspeLleHns no YacToTe NPUBOAUT K NOBBILEHUIO TOYHOCTU
ynpasneHus. Ho yMeHbllaeT 6bicTpoAelicTBME Leny 06paTHOM cBA3N. UTOObI YMEHbLNTbL pacxoxaeHne Mexay UCTUHHOW 1
Hab6noAaemMoi cnekTpasabHbIMW NIOTHOCTAMU YCKOPEHUS, Heo6X0AMMO Nogo6paTe ONTUMasbHble 3HAYEHWA BbilLeyKa-
3aHHbIX NapaMeTpos.

MccnenoBaHnsaYacTOTHOM XapakTepucTuki o6pasLa no3BoNsT NONYyUnTb BaXHY0 MHDOPMaLLMIO O XapakTepe B3a-
nmopeiicTemnsa obpasya 1 BubpocteHga. Hanpmumep, B xofe Takoro nccrefoBaHns MoXeT 6bITb 0OHapPY)XeHO Ype3mMepHO
60/bLUOE yCUNeHne BMGpaLumn ycTpoiCTBOM KpenneHus obpasua uam coBnajeHvne pesoHaHcoB obpasua v ycTpoiicTea
KpenneHus.

B HacTosilemM NpuioxeHun, B NepByto o4yepesb, PAaCCMOTPEHbI BOMPOCHI, OTHOCALLMECA K C/yYaliHO cocTaBnsio-
e BO36yx/JeHns. B oTHOLIEHNN rapMOHMYeCKol cocTasnstowein Bo3byxaeHna (kavaHnsa 4acToTbl, CKOPOCTU KadaHus,
MNCMNOb30BaHUA creaswmnx (huabTPOB) MOXHO PyKOBOACTBOBATbLCA pekomeHgaunsamu FOCT 30630.1.2.

B.2 Tpe6oBaHuA K UCNbITAHUAM

B.2.1 OAHOTOYEYHOE N MHOTOTOYEeYHOe yrnpaB/ieHune

B.2.1.1 O6wue nonoxeHunsa

MpoBepky COOTBETCTBUA TpebOBaAHMAM UCMbITAHWUI NPOBOAAT HA OCHOBE 3HAaYeHWii KOHTPO/IMPYyEeMOoro napameTpa,
NnoJly4eHHOro B pesysibTaTe 06paboTkn curHana B KOHTPOSIbHON ToukKe.

AnsxecTknxnnm manorabapnTHbIx 06pasLoBs, HanpMMep KOMNOHEHTOB 060pyAOBaHUSA, a TakKe B TOM c/yyae, ecim
N3BECTHO, YTO B/IMAHNE 06pasLa, XeCcTKo 3aKpenseHHoro Ha BnbpocTeHje, Ha AMHaMUKY CUCTEMbI B franas3oHe yacToT
MCMbITAHWI HEBENNKO, A0CTATOUYHO BbINOMHATL U3MEPEHUS B OfHOI NPOBEPOYHOI TOUKe, KOTOpas TeM CamblM CTAHOBUTCS
KOHTPO/TbHOW TOUKOWA.

B cnyyae 06pa3LoB 60/bLINX Pa3MepPoB UMW CMOXHOW (hOpMbl C AasieKo pa3HEeCEHHbIMU ToOUYKaMy KpenaeHus ans
ynpaBiieHUsi UCNOMb3YIOT O4HY U3 NPOBEPOUHbIX TOYEK UM BOOGPaxaeMytlo KOHTPO/IbHYIO TOukKy. B nocnepHem cnyuae
crneKkTpanbHy NAOTHOCTb YCKOPEHMSA BbIYMCAAIOT N0 CUTHANAM B HECKO/IbKMX NPOBEPOYHbIX TOUKaX. [18 CAOXHbBIX NN
KPYnHbIX 06pa3sLoB pekoMeHAyeTCs WCMNOMb30BaTb ynpasBneHue Mo CurHasy B BOOGpPaxaeMol KOHTPONbHOW Touke
(cm. 3.6.3).

B.2.1.2 OgHOTOYeYHOe ynpassieHue

N3mepeHnsa NpoBOAAT B OAHOW KOHTPO/IbHON TOUKE, U 3HAYEHME KOHTPOIMPYEMOro napaMmeTpa Ha KaxAol yactoTe
HenocpeACcTBEHHO CPaBHMBAIOT C 3a/jaHHbIM.
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B.2.1.3 MHorotoyeyHoe ynpasieHune

B.2.1.3.1 O6uwue NonoxeHns

Mpn Heo6xoAMMOCTW OCYLLeCTB/IEHNS MHOTOTOYEYHOTO ynpaBieHns BblGUpalT OAHY U3 ABYX cTpaTerunii ynpas-
neHuns.

B.2.1.3.2 YnpasneHue no cpefHemy 3Ha4eHuo

[laHHas cTpaTerns ynpasneHusa npegnonaraet BblYMC/IeHNe KOHTPONPYEMOro napaMeTpa Ha Kaxjoi yactoTe Ansa
KaXAol NpoBepOYHOl TOYKM, NOC/e Yero AN BbIYMCAEHHbIX 3HAYEHWI Ha KaxAoi yacToTe HaxoAAaT apudmeTuyeckoe
cpegHee No BCEM MPOBEPOYHbLIM TOUKaM.

MonyyeHHble cpefHue apudMmeTUHecKre 3HauyeHUs CpaBHMUBAKT C 3afaHHbIMU 3HAYEHUAMU KOHTPOSIMPYEMOro
napameTpa Ha KaxAoi yacToTe.

B.2.1.3.3 YnpasneHve no aKCTPeMasibHOMY 3Ha4YeHuo

Mpu BbIGOpE faHHON cTpaTerun ynpasneHnsa 3HaueHns KOHTPONMPYeMoro napameTpa Ha KaxAoi yactoTe onpefe-
NAT KaK 3KCTpeMasibHoe 3HayeHne B COBOKYMHOCTUN aHHbIX NapaMeTpoB, NOJyYeHHbIX /19 CUTHA/N0B BO BCEX MPOBEPOU-
HbIX Toukax. Takum 06pa3oM, 3HAYEHWs KOHTPOIMPYEMOro napameTpa, Mo KOTOPOMY OCYLleCTBASAIT ynpasieHue,
npeacTaBnsoT co60i ornbatoLyyto 3Ha4eHNi KOHTPOMPYEMOro NnapamMeTpa, Noy4eHHbIX AN BCexX MPOBEPOYHbIX TOYEK.

B.2.2 BEpOATHOCTHblIE XapakTepucTuku

B.2.2.1 PacnpepeneHne MrHOBEHHbIX 3HAYEHUN

PacnpepgeneHvne MrHOBEHHbIX 3Ha4YeHW y 3afatoLerocnyyaiHorocurHana fomkHO y0BNeTBOPATL HOPManbHOMY
3aKoHy, onucbiBaemMomy oopmynoi

apy 1 ATIM2 (B.1)

rae p(x) — NNOTHOCTb BEPOATHOCTM pacnpefesnieHnss MTHOBEHHOr0 3HavYeHns 3ajatLLero curHana;

0 — cpefHekBajpaTnyHoe 3HauyeHne (CTaHAapTHOE OTK/IOHEHME) 3a4atoLero curHana.

CpefiHee 3HauyeHue cyyaiiHoro curHana Buépauum npeanonaralT paBHbIM HYI0.

MNOTHOCTL BEPOATHOCTY pacnpegeneHns Ans COBOKYNHOCTU CnyvaliHblX CUTHAI0B U COYeTaHWs Y3KONO0CHOro U1
LIMPOKOMOJIOCHOTO CAyYaliHbiX CUTHAN0B Moka3aHa Ha pucyHke 2. MI0THOCTb BEPOATHOCTW pacnpejeneHuns ans coveta-
HVA TAPMOHNYECKOr0 M Cly4YaliHOro CUTHaI0B nokKasaHa Ha pUcyHke 4.

B.2.2.2 Muk-thakTop

Muk-thakTop xapakrepusyeT pacnpefeneHne curHana Bo3byxaeHns Kkak OTHOLEeHNe MakCMasibHOro MTHOBEHHOTO
3HaYeHnsa curHana K cTaHAapTHOMY OTK/IOHEHWIO (CM. TaKKe PUCYHOK 2).

[laHHbIli napameTp MOXeT 6bITb UCMOb30BAH TOIbKO B OTHOLLUEHWUW 3ajatoLLero curHana, reHepmpyemMoro Ha BbiXo-
Ae unpoBoil cMcTeMbl ynpaBaeHUs UCNbITAHUAMU, MOCKO/bKY HE/IMHENHOCTU BCeil CUCTeMbI, BKoYalL el Bcebs ycunu-
Teflb MOLYHOCTW, BMOPOCTEH[, YCTPONCTBO KPemnsieHWs U UCNbiTyeMblii o6pasel, MOryT uckasuTb hopmy curHana B
NpOBEPOYHOIA Touke. BnnsHne gaHHbIX HeNIMHeRHOCTel B LUIMPOKOM Auana3oHe 4acToT yCTpaHuTb, Kak NpaBuio, HeBO3-
MOXHO.

B cooTBETCTBUM C HACTOALMM CTaHAAPTOM 3HauyeHne Nuk-chakTopa A0/KHO 6biTb He MeHee 2.5 (CM. Takxke 5.1.2).
Ecnv gna 3apgatwouiero curHana, pacnpefeneHHoro no HopMasabHOMY 3aKOHY, YPOBEHb OTCEYKM paBeH 2.5 cTaHfapTHbIX
OTKNOHEeHWA, To Npuban3nTenbHo 99 % faHHOro cUrHana nonageT Ha yCUanTe b MOLHOCTN 6e3 NCKaXeHWA.

B.2.3 Cnagbl Ha HU3KUX U BbICOKUX YacToTax

HacToswmnii ctaHgapT npeanonaraeT, YTO CNekTpasibHas MIOTHOCTb YCKOPeHWs MMeeT NpsSMOYrosibHyto opmy
(nnockyto BEPLUMHY) 1 BCe YACTOTHbIe COCTaB/ALWMe PacnonoXeHbl B AnanasoHe Mexjy yactotamun 1 /2 (cm. pucy-
Hok 1). OfHaKo Ha npakTuke BO36YXAaeMblii curHan nmeeT cnafbl CNeKTPanbHOW NIOTHOCTW YyCKOPEHNA BO6GNACTSAX HU3KUX
N BbICOKMX YaCTOT. UTO6bI CpeHeKBaApaTMyHOe 3Ha4YeHne 0cTaBasoChb Kak MOXHO 6onee 6/M3KUM K 3aaHHOMY, 3TU cna-
[bl LO/MKHbI GbITb OCTATOYHO KPYTbIMU. OBbIYHO KPYTM3HA cnaja B 061acTu HA3KMX YacToT paBHa 6 Ab/okTaBa. Ecnu 3Ha-
YeHne CrnekTpasibHOW MNJIOTHOCTU YCKOPEHWs B TOuke BE/IMKO, a BO3MOXHOCTW WCMbITATe/IbHOW YCTAHOBKM MO
[ONYCTUMbIM 3Ha4YeHWUAM NepeMeLleHns orpaHnyeHbl, 3TO MOXeT NoTpeboBaTh yBENNYEHNA KPYTU3HbI cnaja B o6nactn
HU3KUX YacToT. PacyeTbl nepemeLleHns AN CAyyYainHoro curHiana npusefeHsl B B.2.4.

Kak npaBwno, guHamuyeckuini gnanasoH ANS ABYX COCEAHWX NIMHUIA CneKTpasnbHOW NIOTHOCTU YCKOpPEHMs npu
Mcnonb3oBaHUN LMPOBOI CCTEMbI YNpaBieHnsa ncnbiTaHnaAMKU coctaenseT 8 4. 1N fOCTUXEHNs 60Mblueli KpYTU3HbI
crnaja MoxeT noTpeboBaTbCA YBENNUNTL pa3peLleHmne rno yactore (T. €. YMEHbLWNTb 3Ha4eHne BB). ECK 3TO HEBbLINO/HU-
MO. @ Take B C/llyyae Korga yBesnyeHvie KpyTU3Hbl cnaja He no3BosisieT o6ecneunTb CHUKEHVE 3HAaYEHUI nepemeLLeHmns
[0 AOMYCTMMOrO YPOBHS, CnefyeT pacCMOTPeTb BO3MOXHOCTb YMEHbLUEHUS HUXHEN rpaHuLibl fonycka Ans cnekTpanbHoi
NNOTHOCTN YCKOPEHUA Ha HU3KMX YacToTax.

B 0651acTn BbICOKMX YACTOT Npo6aem ¢ obecneveHnemM KpyTU3Hbl cnaja He cyliecTByeT. Ha yactoTax Bbile 2 kpy-
TU3Ha cnaja Ao/XHa cocTaBnATb MUHYC 24 ab/okTaBa 1 MeHee.

B.2.4 PacueTcpefHeKkBaApaTWYHbIX 3HAYEHWIA YCKOPEHUS, CKOPOCTU U NEPEMELLEHMUA

CpepHekBagpaTMyHOe 3Ha4YeHWe YCKOPeHWs, CKOpOCTW Unu nepemelieHns B 3h(DEKTUBHOM AuanasoHe yacToT
ucnbiTaHUii npegcTaBnseT co6oit KBagpaTHbI KOPEHb U3 CyMMbl CPEAHNX KBAAPaTOB 3HAYEHUI 3TUX BEIUYMH B COOTBET-
CTBYIOLWMX NoAAManasoHax. Kaxablii 3 Takux nogananasoHoB onpeaenserca 3HaueHnem cnekTpasbHO NA0THOCTH YCKO-
peHnsa S. <m/c2)2/TL. 06pasyloLmx ero cnekTpanbHbIX AMHUIA Ha YacToTax Inu fn, t. MU, WWpKMHOI Nonockl YacToT Mexay
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ATUMU TMHUAIMU N KpyTU3Hoii cnaga M.ab/okTaBa. cnekTpasbHOV NIOTHOCTH YCKOPEHWSA MeXAY COCeAHUMU NINHU-
AMW. Huxxe npuBeaeHbl (hOpMynbl ANs pacyeTa CPeiHUX KBaAPAaTOB 3HAUEHUI YCKOPEHUS, CKOPOCTU U NEPEMELLEHUS.
CpefHuii kBagpaT yckopeHus a2, (m/c2)2:

onaMa -3
anaM=-3
a2 (8.3)
anaM=0
a*= - 4). <B.4)
CpefHuii kBagpaT ckopocTu V2. (m/c)2:
anaM»3
(B.5)
onaM -3
(B.6)

CpepHwuii kBagpat nepemelteHns O2, MM2:

aona M*9.
d2= Floa.j 3S,., (B.7)
UTjM-e
AnaM =9:
a2« (B-8)

BbllwenpuBegeHHble hopMy bl CpaBeAvBbl, €CV HA rpaduke CNeKTpanbHOW NIOTHOCTW yCKOpeHus, rae obe
KOOpAMHATLI faHbl B norapuMuyeckom maclutade, popma cnekTpasbHOW NAOTHOCTY YCKOPEHUst 06pa3oBaHa NpsiMbiMu
nuHnAmMK. B aTom cnyyae cnad M moxeT ObiTb onpegesnieH no hopmyne

M=3 <B.9)

[na curHana, npefctaBnsatoLLero coboi cmecb (MOACTPOUHbIV MHAEKC MM) cnyyaiiHoli (NOACTPOYHbIA nHAEKC R) 1
rapMoHn4yeckoii (NoACTPOUHBINA MHAEKC S) COCTaBNAOLWMX, CpeAHekBaApaTUYHOe 3HauYeHne (MOACTPOYHbIM MHAEKC r.m.s.)
yCKOpeHus onpeAenstoT no gopmyne

P 2 (B.10)
RN
anukoBoe 3HauveHue (MOACTPOUHbIV MHAEKC amp) — no hopmyne
a»omn a CF B, TX , + BATEXB, (B.11)

rae CF — nuk-chaktop, 06bI4HO NPYHMMAaEMbIi PaBHbIM TPEM.

B.3 Mpoueaypa ucnbiTaHui

Llenbto ncnbiTaHmnii Ha BU6POYCTONUMBOCTL ABNSIETCA E@MOHCTPALMA CMOCOBHOCTU U3eNnsa BblAepXnBaTb BO3AeEN-
cTBMe Bubpauum u HOopMasbHO (QYHKLMOHMPOBATbL NPWU onpefefieHHOM YpOBHE BMOGPauuoHHOro BO36yxaeHusa. Takoe
ncnblTaHne A0MKHO NPOA0MKATLCA TOMbKO B TeUYeHe BpeMeHU, 40CTaTOUYHOro A1 feMOHCTpaLMmn 06pasLom ykasaHHbIX
cnoco6HocTel B 3aaHHOM Anana3oHe 4acToT. MTeNnbHOCTb UCTbITaHWIE Ha BUGPONPOYHOCTb, KOrga onpeaensitoT cno-
CO6HOCTb 06pasLa NPoTMBOCTOATL KyMYNATUBHbLIM 3dhhekTam BUOPaLVOHHOIO BO3AeiCTBIA, TakuM Kak HakonjeHue ycrta-
NoCTV UM MexaHuyeckoli gedbopmanmm, AoMKHA BblTh 4OCTATOUYHONM 4718 TOro, UTOGLI 06eCNeUYnTb HEO6XOAUMOE YNCNO
LIVKM0B U3MEHEeHNIi MexaHN4YecKoro HanpsXKeHus, axe ecnu npu 3Tom ANNTEeNbHOCTb UCNbITaHWi He ByAeT COOTBETCTBO-
BaTb TpeboBaHuam 6.1.4.
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Mpwv ncnbiTaHNsIXHa BO3aeicTBue BUbpaunn obopygoBaHme, KOTOPoe B OObIYHBIX YCIOBUSIX IKCM/TyaTalumn yctaHas-
NMBaloT Ha BUGPOU30NSTOPax, UCMbITLIBAIOT, «CcaKNpaBuio, BMecTe ¢ Bu6ponsonatopamu. Ecnm ucneitate o60pygosaHme
C ero co6CTBEHHbIMM BUOPOM301ATOPAMM HEBO3MOXHO, HAMpUMep, ecnn 3To 060pyAoBaHie CMOHTUPOBAHO BMeCTe C 4py-
MM o6opyoBaHMeM C NOMOLLLbIO 06LLEro KpenneHns, fonyckaeTcs NPOBOAUTL UCNbITaHUA 6e3 BU6pON30NATOPOB, HO NpU
[APYroii CTeNeHN XXeCcTKOCTN yCNOBWIA UCMbITAHWIA, KOTopas A0/HKHA ObiTb ONpeAesieHa B COOTBETCTBYIOLEM HOPMATUBHOM
fokymeHTe. CTeneHb XeCTKOCTU YCIOBUIA UCMbITAHUI KOPPEKTUPYIOT C y4eTOM NnepeAaTtoyHbIX CBOCTB BUGPOMN30MpYLO-
LLeil cMcTeMmbl MO KaX40MY 13 Hanpas/ieHnii Bo36yxaeHuns Bubpaunv. Ecnv xapakTrepmucTuku BM6pon3onaTopoB HEM3BeCT-
Hbl, ClefyeT pykoBOACTBOBaTbLCA pekomMmeHaaumamu B.4.1.

CoOTBETCTBYIOLWMM HOPMaTUBHbIM JOKYMEHTOM MOXeT ObiTb YCTAHOBMEHO TpeboBaHMe NpoBeAeHWs AOMNOHU-
TeNbHOTo UCMbITaHNA o6pasLia Co CHATbIMU UK 6/IOKUPOBAHHBIMU HAPYXHbIMWU BUGPOMU30ATOPaMU ANA AeMOHCTpaLum
COOTBETCTBMSA HEKOTOPbIM MUHUMa/IbHbIM TPE60BaHVAM N0 BUGPONPOYHOCTU. B 3TOM criyyae B HOpMaTVBHOM JOKYMeEHTe
[O/MKHa 6bITb YKa3aHa CTeneHb XeCTKOCTW YCN0BUIA JaHHOTO UCNbITaHNA

B.4 O6opypoBaHue, npegHasHavyeHHOe A4/ UICNOb30BaHNA BMecTe c Bubponsonatopamu

B.4.1 MepepaToyHblie cBOCTBA BUGPOMN30NSAITOPOB

N3penus, koTopble Npu aKcnayaTauum ycTaHaBAnBaoT Ha BU6PON301ATOPbI, MOFYT 6bIThb UCMbITaHbl 6€3 H1X. BYacT-
HOCTW KOrfa AuHamuyeckne xapakTepucTuku BUGPOUIONATOPOB HECTAOWIbHbI (HANpUMEpP, U3MEHSAIOTCS C U3MEHEHNEM
Temnepatypbl). B aTom cnyyae cTeneHb XeCcTKOCTW YC/OBUIA UCMbITAHWIA AO/MKHA GbiTb MOHMXKEHA C YH4ETOM AnanasoHa
n3MeHeHu koadhuumneHTa nepegayv Bu6pounsonsitopoa. MNpn KOPPeKLUN CTeNEHN XEeCTKOCTU YCNI0BUI UCMbITAHUIA yun-
ThIBAOT HUXHIOKO rpaHuLy AnanasoHa 419 Kax40ro U3 HanpasieHuii BO3AeCTBUSA BUOpaLun.

Ecnu gaHHble 0 nepefaToyHbIX CBOCTBAX BUGPOU30ONATOPOB OTCYTCTBYIOT, TO CTEMEHb XECTKOCTU YCNOBUIA UCTbI-
TaHwii 4oMKHa 6bITb NPeAMETOM COornacoBaHnsa Mexay UCNOTHUTENEM W 3aKa34NKOM.

B.4.2 BnuaHue TemnepaTtypbl

B cocTtaB MHOrMx BMGPOM30MATOPOB BXOAAT MaTepuasbl, CBONCTBA KOTOPbIX 3aBUCAT OT TemnepaTtypbl. Ecnu
cob6CTBEHHaA pe3oHaHCHasA YacToTa obpasua Ha BUbpomsonsaTopax nonafgaeT B AnanasoH 4acToT UCNbITaHWUiA, cnegyeT
NposiBASATL OCTOPOXHOCTb B ONpeAeieHnn BpeMEeHU BbiJePXKN, B TeUeHne KOToporo ko6pasyy 6yaeT NpUIoXeHo 3ajaH-
Hoe BO3byx/jeHue. B paje cnyyaes HeuenecoobpasHo nogseprarb obpasel ANNTeIbHOMY BO36YXAEHWIO 1 cneayeT npej-
yCMOTpeTb nepepbiBbl A8 €ro BocCTaHOBNEHWA. Ecnn n3BecTHO peanbHoe pacnpejeneHve BpeMeHun BO36yxaeHus
V3Aennsa Ha faHHOl pe30HaHCHOI YacToTe B npolecce akcnayatayum, cnegyeTt nonbiTaTtbCAa CMOLEeMpoBaTh ero B Npo-
uecce ucnbiTaHuii. Ecnu xe Takoe pacnpegeneHne HeM3BecTHO, TO UCMbITaHWA cnefyeT NPOBOAUTbL, OrpaHnyYnBas gau-
TeNIbHOCTb NepnofoB BO3OYXAeHNs, 4TOObI n3beraTb Ype3mMepHOro Harpeea obpasta.

B.5 CTeneHb XeCcTKOCTW YCNOBUIA ncnbiTaHni

3afaHHble Ananas3oHbl YacTOT UCMbITAHWIA, CNEeKTPasibHble MIOTHOCTU YCKOPEHUS LIMPOKONOIOCHON 1 y3Kkonosoc-
HoVi BUGpaLuu, amnanTyAbl rapMOHNYECKNX CUTHANOB A0/IKHbI GblTb BbIGPaHbl C TAKUM pacyeToMm, YTo6bl OXBATUTb LLINPO-
KA gnanasoH yC/oBWiA MpakTM4YecKkoro npumeHenuns nsgenus. Ecnv nsgenvie npegnonaraeTcs MCNonb3oBaTb B CTPOro
onpeAenieHHbIX YCN0BUAX, CTEMEHb XECTKOCTVU YCMoBWi MCNbITaHW Lenecoobpa3Ho 3afjaBaTb MCXOAA W3 peasibHbIX
XapakTepucTK BUGpaLMOHHOTO BO3AECTBUS B 3TUX YCNIOBUSAX (KOTAa Takme XxapakTepuCcTUKN U3BECTHbI).

Mo BO3MOXHOCTW cfiefyeT BblbMpaTb CTeneHb XeCTKOCTU YCNOBUIA UCNbITaHWiA, COOTHOCSLLYOCS Nn60 ¢ BO3Ael-
CTBUSIMW. KOTOPbIM U3fesine MoXeT 6bITb NOABEPTHYTO BNPOLeccCe TPAHCNOPTUPOBKMN WA IKCTTyaTaLun, TM60C KOHCTPYK-
TUBHbIMW TPEBOBAHUAMU K U3AENNI0, €CNN Lie/bI0 UCNbITaHWUIi SBNAETCA OLeHKa ero NPOYHOCTHbIX CBOWCTB.

Mpv onpeaeneHnn CTENEHN XXEeCTKOCTN YCNOBUIA NCNbITaHWI cneayeT OLeHNTb, eCTb /I HE06XOAMMOCTb Ha3HavaTb
UX «C 3anacom» Mo CPaBHEHUIO C BO3AENCTBUSMUN B peasibHblX YCI0BUSAX NPUMEHEHUS.

B.6 XapakTepuctuku o6opygnoBaHus

HopMaTuBHbIM AOKYMEHTOM MOXET 6bITb NpeanucaHo, 4tobbl obpasel, hyHKLMOHMPOBaN B npouecce NMbo BCero
ncnbiTaHns, MM60 ero YacTu Tak. Kak OH 06bI4HO (DYHKLMOHUPYET Ha NpakTuke.

Ecnu Bubpauusi MoXeT NOBANATL HA BbINO/HEHWE ONepaLunii BKAOUYEHUS /MK BbIKIIOYEHUS, HanpuMep co3gasas
nomexwv pa6oTe pene, cnegyeT npeaycMoTpeTb HEOAHOKPATHOE BbINOHEHUE 3TUX ONepaLuii B npoLecce UCMbITaHWi, Y4To-
6bl Y6e4MTbCS B HAAEXHOCTMN X BbIMOMHEHUS.

Ecnu eAnHCTBEHHOI Lenblo UCMbITaHWii IBNSAETCA NPOBepka CTONKOCTW N3aenns K Bo3AeiCTBMI0 3a4aHHON Bubpa-
LuKn. To PYHKLMOHAIbHbIE BO3MOXHOCTW 06pa3Lia OLLeHUBAIOT NOCe 3aBepLUeHNS UCTbITaHWA.

B.7 HavanbHble 1 3ak0UYNTeIbHbIE N3MEPEHUSA

HauanbHble 1 3aKkN0UUTENbHBIE N3MEPEHNS NPOBOAST C LeNbio OLeHNTb, kak NoBAMsAN0 Ha o6pasel, Bo3aelicTBune
Bnbpayuun, co3gaHHo B npoLecce UcnbiTaHWii.

MomMUMO BM3yaslbHOro 0CMOTpa 3TW 3Tanbl MOTYT NpeAycMaTpuBaTb U3MEPEHNE 3NEKTPUUYECKUX N MEeXaHNYECKNX
XapaKTepucTuk.
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