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BBepeHve

Hactoswwmii ctaHgapT yctaHaBnuBaeT MeTOA WCNbITaHUA Ha BMOPONPOYHOCTL M BMOPOYCTOMUYMBOCTb
MalmH 1 060pyf0BaHNs BCeX BUAO0B, KOTOPbIE B NpoLiecce akCnayartauum noABepxXeHbl BO3AENCTBUIO WNPO-
KOMOJIOCHOW BMGpaLMK CMOXHOWN hopMbl.

MeTog ucnbiTaHuiAi NpefycMaTpuBaeT MCMob30BaHNne LMPOBbIX CUCTEM yNpaBieHns A5 BOCNpon3Be-
[EHUSA LLUMPOKOMOOCHON CrlyyaiiHoi BMGpaLmMmn B coUeTaHUM C rapMOHMYECKOW 1 (Unn) y3KOMo0CHOW cnyYaii-
HoW BMbpauuei. lna peanusaunm JaHHOro MeToda UCNosb3yoT, NPEUMYLLECTBEHHO, BUOPOCTEKAbI 9N1EKTPO-
AVHaMMYecKoro uam rmapasanyeckoro Tmna.

Pe3ynbTaTtbl BU6GPALMOHHBIX NCMbITAHWI 3aBUCAT OT KBaNNUKaLMM NPOBOAALLErO UX NepcoHana, o Yem
JO/MKHbI ObITb OCBEAOM/NEHbI U 3aKasyuK, U UCMOMHUTENb UCMbITaHWi. Mpu cocTaBneHuyn MeTOAMKN UCTbI-
TaHWli B KayecTBe BOCMPOM3BOAVMOrO BO30OYXAEHUS cnefyeT ykasbiBaTb BUOPALMOHHbIE BO3AEWCTBUS Tex
BWOB, KOTOPblE COOTBETCTBYIOT peasibHbIM YCOBUAM NPUMEHEHUS N3AeNus.

Mo cpaBHeHUIO ¢ MexAayHapoaHbIM cTaHgapTom M3K 60068-2-80:2005 HacToALWMIA cTaHAAPT AOMNOHEH
CCbl/IKaMU, Bblfe/IEHHbIMW KYPCMBOM U1 yKa3blBaloLW MMy ero Mecto B komnsiekce ctaHgaptos NOCT 30630,
06beVHEHHbIX 06LWMM HaumeHoBaHueM «MeTofbl UCMbITaHW Ha CTOMKOCTb K BHELUHUM BO34EiCTBYOLMM
dhakTopam MallviH, NPMGOPOB 1 APYrMX TEXHUUYECKUX N3LeNnit».
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M E X T OCUY A APCTUBETHH®bB W CTAHAOAPT

MeToAbl NCMbITAHWI HA CTOMKOCTb K MEXAHNYECKUM BHELWHUM
BO3AeNCTBYOWUM hakTopamM MalluH, NpU6OpPoOB U APYrUX TEXHUUYECKUX N3LEeNunii

WUCMNbITAHNSA HA BUBPALMIO C BOCMPOW3BEAEHVEM BO3AEVNCTBUN
HECKOJIbKNX TUTMOB

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

fata eBegeHns — 2011—11—01

1 O6nacTb NPUMEHEHUS

Hactoswwii cTaHgapT pacnpocTpaHaeTcs Ha MalluHbl, NPUOoPbLI U Apyrne TEXHUYeckne U3fenus Bcex
BMAOB (Aanee — un3fgenus) u yctaHasnvueaeT TpeboBaHMA K UCMbITAHWUAM MO NPOBEPKE UX CMOCOBHOCTU Mpo-
TUBOCTOATb BO3AENCTBUIO LLMPOKONOIOCHON BUGPaLMK CNOXHON hOopMbl.

Llenbio ncnbiTaHWili ABNseTcs MOATBEPXAeHWe CMoCOBHOCTU M3Aenvs BblAepXuBaTb BUOPALMOHHbIE
BO3[le/ICTBNA, YCTaHOB/EHHbIE CTaHAAPTaMN UM TEXHUYECKUMW YCMIOBUAMK Ha NPOAYKLMIO (fanee — Hop-
MaTUBHblE [OKYMEHTbI), 6€3 CyLLeCTBEHHbIX NOBPEXAEHWU (UCMbITAHUS HA BUOPONPOYHOCTL) U YXYALIEHUI
ero aKCnayaTalMoHHbIX XapakTepucTuk (MCnblTaHna Ha BUOPOYCTOWYMBOCTD). [pn 3TOM pekoMeHayeTcs npu
3a/laHny BOCMPOM3BOAVMMON BUOPaLMN UCNOMb30BaTb AaHHbIE N3MEPEHUi, NPOBefeHHbIX B peasibHbIX YC/o-
BUAX NPUMEHEHUSA N3aenus.

WcnbiTaHns, NpoBofMMble B COOTBETCTBUM C HACTOALMM CTaHAApPTOM, NMO3BOMAIOT 06GHAPYXUTb ycTa-
JIOCTHbIE NOBPEXAEHNSA, ABNAKLLMECS CNeACTBMEM BO3AENCTBIA LLMPOKONOIOCHON BMGpaummn CNoxHoi dop-
Mbl. 419 OLLeHKN NPUroAHOCTN n3genus. Kpome Toro, HaCToALWMIA CTaHAAPT MOXET ObITb MCNOMNb30BaH B LENAX
[eMOHCTpaLMn MmexaHU4eckoin NPOYHOCTW KOHCTPYKLMN U3fenus.

Hactoswwin ctaHgapT npefHasHayeH A18 NPUMEHEHUs Npy NpoBefeHWn UCMbITaHni 06pasLoB u3ge-
NMA. KOTOpble B NpoLecce TPaHCNOPTMPOBKU UK 3KcnayaTauun (Hanpumep, Ha BO3AYLIHOM CyAHE WK Koc-
MUYeckom kopabsne) mMoryT 6biTb NoABEPXEeHbl BO3AENCTBUI0 BMOpaummn ciyvaiHoro xapakrepa B covyeTaHum
C APYrMMU BUAMU CNyYaliHbIX NN AeTEPMUHUPOBaHHbIX BO3AEWCTBUIA, @ Takke Npu UCMbITAHUAX U3henvin B
TPaHCMOPTUPOBOYHOM KOHTEliHepe, ecnn NocnefHNn MOXHO paccMaTprBaTh Kak COCTaBHYHO YacTb U3genus.

HacToswwuii cTaHgapT npuMeHsloT coBMecTHO ¢ FOCT 30630.0.0. B KOTOPOM yCTaHOBMEHbI 06Lme
TpeboBaHuA K NPOBEAEHNIO UCMbITaHWi Ha BO3AelCTBIe BHELLHNX (DaKTOpoB.

2 HopMaTuBHbIE CCbI/IKU

B HacTosiem cTaHAapTe UCMONb30BaHbl HOPMAaTUBHbIE CCbINKM Ha Creaylolme MexrocyAapcTBeHHbIe
cTaHAapThl:

FOCT 24346 Bubpauus. TepMuHbl 1 onpegeneHus

FOCT 30630.0.0 MeToApl MCMbITaHW HA CTOMKOCTb K BHELUHUM BO3AENCTBYIOWMUM (hakTopam MaLluH,
nprvbopoB 1 APYrnX TEXHUYECKMX u3genuin. Obuwme TpeboBaHus

FOCT 30630.1.1 MeToAbl UCNbITAHWNIA HA CTOWKOCTb K MEXAHUYECKMM BHELUHUM BO3[eiCTBYOWMUM dak-
TOpam MaLllWH, MPUGOPOB U APYTUX TEXHUYECKUX n3aenuii. OnpegeneHne AMHaMUYECKNX XapakTepucTuK KoH-
CTPYKL MK

FOCT 30630.1.2 MeToAbl UCNbITAHWNIA HA CTOWKOCTb K MEXAHNYECK/MM BHELUHUM BO3[eiCTBYOWMUM dak-
Topam MaluvH, NpubopoB 1 APYrux TEXHUYECKUX U3AeNunii. MicnbiTaHns Ha BO3gelicTBue Bubpauum

M3paHue oduynansHoe
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FOCT 30630.1.9 MeTofbl NCMbITAHWUIA HA CTOMKOCTb K MEXAHUYECKMM BHELLHUM BO34eNCTBYOLWNM thak-
TOopam MalluH, NPUbOPOB U APYrNX TEXHUYECKUX usgenuii. OCo6eHHOCTN LMpoBOro ynpaBneHnsa ncnbiTaHun-
SIMU Ha BO3JeNCTBME LLUMPOKOMNO/IOCHO cnyYaiiHol Bubpaunm

MpumeuyaHue — lpu NONbL3OBAHUM HACTOSLMM CTAHAAPTOM LiefIecoo6pasHo NPOBepUThL AeCTBME CCblou-
HbIX CTaHAAPTOB M KNACCU(PUKATOPOB Ha OhMLMATILHOM MHTEPHET-caiiTe MexXrocy4apCTBEHHOrO CoBeTa Mo CTaHAapTu-
3alUunU. MeTponiorum u cepTudpmkaunmn («4vw.easc.by) nam no ykasaTensiM HauMoHaNbHbIX CTaHAApPTOB, U3LaBaemMbiM B
rocyaapcrBax, ykaszaHHbIX B MPEAUCIOBUM, UM HA ODULNASBHBIX CaliTax COOTBETCTBYIOLMX HALMOHAIbHLIX OPraHoB no
cTaHgapTu3auun. ECnu Ha LOKYMeHT faHa HefaTMpoBaHHas CCbifika, TO crefyeT UCNO0Nb30BaTh JOKYMEHT, Ae/CTBYOLLNii
Ha TeKyLW Wit MOMEHT, C y4ETOM BCEX BHECEHHbIX B HEFO U3MEHEHWA. ECNM 3aMeHEH CCbISIOYHbIN AOKYMEHT, Ha KOTOPbIN
flaHa fAaTWpoBaHHas CCblika, TO CrefyeT WCMONb30BaTb yKa3aHHYH BEPCUI0 3TOro foKymeHTa. Ecnu nocne npuHATUs
HaCTOSALEro CcTaHAapTa B CCbI/IOYHbIV JOKYMEHT, HA KOTOPbIN faHa AaTUpOBaHHAs CChifika, BHECEHO U3MEHeHMe, 3aTpa-
rvBaloLLee NosoXKeHWe, Ha KOTOPOE AaHa CChlka, TO 3TO NOMOXeHUe NpUMeHsieTca 6e3 yyeTa JaHHOTO n3MeHeHus. Ecnm
CCbINIOYHBIN AOKYMEHT OTMEHEH 6€3 3aMeHbl, TO MOJIOKEHUEe, B KOTOPOM AaHa CCbiIKa Ha HEro, MPUMEHSIETCS B 4aCTU, He
3aTparvuBaloLLeii aTy CCbifky.

3 TepMuHbI 1 onpeaeneHns

B HacTosweM ctaHgapTe npuMeHeHbl TepMuHbl no FOCT 24346 n FOCT 30630.0.0, a Takke cneayto-
LMe TEPMUHbI C COOTBETCTBYIOLLMMU ONpeaeneHnamu:

3.1 nonepeyHasa Bubpaumusa (cross axis motion): Bubpauus, geiicTBytowas B HanpaBneHnu, OTANYHOM
OT 3ajaHHoro (onpegensiemas 06bl4HO B MIOCKOCTW, MEPNeHAUKYNAPHOM K 3afaHHOMY HanpasfeHUo [BU-
XeHus).

3.2 peiicTBylowaa Bubpaums (actual motion): Bubpauus, xapaktepusyemas CUrHa/rioM C AaTyuka,
YCTAHOB/IEHHOTO B KOHTPO/ILHOI TOUKe.

3.3 Touka kponneHus (fixing point): YacTb o6pasLa, HaxoaALasca B KOHTaKTe C KpeneXxHbIM npucno-
cobsieHmem uam BM6pPOCTONOM B TOM MecTe, rAe nsfenme 06bIYHO 3aKpPenasaioT npy aKcnayaTauum.

MpumeuaHne — EcCnu B UCMbITAHUAX A5 YCTAHOBKM 06pasua MCMosb3yloT YCTPOMNCTBO, NMPUMEHsieMoe Ha
MecTe aKCnyaTauuu U3genus, To TOUKy KPEensieHns onpeaensiioT Ha 3TOM YCTPOCTBe, a He Ha 06pasye.

3.4 ynpaBneHue (control)

3.4.1 opgHOoTO4YeyHoe ynpaBneHue (single point control). YnpaBneHne no curHany c gatyvka Bubpa-
LY. YCTAHOB/IEHHOTO B KOHTPO/IbHOM TOYKe, AN NoALepXaHWs BUGpaLum B 3TOM TOUke Ha 3aaHHOM YPOBHeE.

3.4.2 MHOrotoye4yHoe ynpasneHue (multipoint control): YnpasneHue no HECKONbKAM CUrHanam, yc-
pefHAeMbIM aHanoroBbIM UAN ApyrnM NoaxoAaLmMm cnocobom (cm. 3.9), caaTyumkos BubpaLmum, ycTaHoBNEH-
HbIX B MPOBEPOYHbIX TOUKAX.

3.5 cTaHgapTM30BaHHOE yckopeHue cBoboAHOro nageHus (standard acceleration due to gravity) gn:
YckopeHue cBO6OAHOrO nafeHusi, KOTopoe, NPYMEHUTEIbHO K HACTOsILeMy CTaHAapTy, OKpYrneHo fo 6.u-
xalilwero uenoro uncna, T. e. 10 m/c2.

3.6 Toukun namepeHnii (measuring points): CneyunansHO BblGpaHHbIE TOUKM, B KOTOPbLIX NPOBOAAT c6op
JaHHbIX NpV NPOBEAEHNN UCNbITAHWIA.

3.6.1 nposepoyHas Touka (check point): Touka Ha KpenexHomMm npucnocobneHnn, Ha BM6pocTone unu
Ha o6pa3sLe, pacnonoxXeHHas Kak MOXHO 6/IMKe K O4HON U3 TOUeK KpenseHns 1 coeAvHEHHas ¢ Heli XXecTKoi
CBA3bIO.

MpunsuyaHusn

1 C uenbio ybeanTbCa B TOYHOM CO6GMOAEeHUN TpeboBaHWU MUCMbITAHWA UCMOMb3YIOT HECKOSIbKO MPOBEPOYHbIX
TOuexk.

2 Ecnu uncno Touek KpenneHus He 6osiee YeTbIpex, Kax Ayt 13 aTuX Touek caedyeT UCnosib3oBaTb B Ka4ecTBe npo-
BEPOYHOI. ECNn 4uncno Tovek kpenneHns 6onee YeTbipex, B COOTBETCTBYOLEM HOPMATUBHOM [OKYMEHTE [O/XHbI ObITb
onpefeneHbl YeTbipe Hanbonee npeacTaBUTe IbHbIE TOUKMU, KOTOpble ByAyT NCMNONb30BaHbl B KAYECTBE NMPOBEPOYHbIX.

3 B 0co6bIx cnyvasx, Hanpumep ans 60nbwnx 06pasLos uan o6pasLoB CNOXHOK hopMbl, KOrga NpoBepoyHble
TOYKM HE MOTYT HaXoA4UTLCA BON3N TOYEK KPENIeHNs, NMOMI0KEHNE MPOBEPOYHbIX TOUEK [OIKHO ObITb ONpeaesieHo cooT-
BETCTBYIOLMM HOPMAaTUBHbLIM [JOKYMEHTOM.

4 Tpwn ucnbiTaHun 601bLWOro Yncna o6pasyos He6ONMbWNX Pa3MepPOoB, YCTAHOBEHHbIX C MOMOLLbIO OHOrO Kpe-
NeXHoro NPMCNoco6eHns, AN Npu UcnbiTaHUn obpasya HeboNbLIOro pasmepa, UMEILLEr0 HECKO/IbKO TOYEK KpenieHus,
ynpaBfieHne MOXeT OCYLLeCTBAATLCSA MO CUTHaNY C AaTyuka, yCTaHOB/IEHHOrO B OAHOW NMPOBEPOYHON (OHA e KOHTPO/Ib-
Has) Touke. [pn 3TOM curHan ynpasieHus 6yaeT B 60/blueli CTeNeHN xapakTepusosaTb BUOpaLMI0 KPenexHoro npucno-
cobieHna. a He obpaslia B ToUYKax KpensieHus. 3To 4onyCcTUMO TO/IbKO B TOM C/lyyae, eC/in YacToTa HU3LWEero pesoHaHca
Harpy>eHHoro KpenexHoro npucnoco6eHns 3HaunTeIbHO NPeBbILAET BEPXHIOD rPaHuLly AnanasoHa YacToT UCMblTaHWiA.

2
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3.6.2 KOHTponbHasa Touka (reference point): OgHa U3 NPOBEPOUHbIX TOUEK, CUTHAN C KOTOPOW NCNOSb-
3yl0T ANS yNpaBieHns peXxvMoM WCMbITaHWA Takum o06pa3oMm, YToObl yA0BNETBOPUTL TPEBOBaHMAM HaCTOA-
Lero cTaHgapra.

3.6.3 Boobpaxaemas koHTponbHasa Touka {fictitious reference point): YcnoBHas Touka, KOTOpOW npu-
nMcaH HeKOTOPbIA curHan, c)OPpMUPOBAHHbLIA MO CUTHaNaM BMOPaLMW B MPOBEPOYHbIX TOYKaX M UCNOMb3ye-
MblIil [71A yNpaBNeHns PeXxnMoM MCMbITaHUA TakuMm 06pa3om, Y4To6bl YA0BNETBOPUTL TPeOOBaHUAM HACTONA-
Lero cTaHgjapra.

3.6.4 TOoukM n3mepeHua oTkauka (response points): Toukn Ha obpasue, B KOTOpPbIX NPoBOAAT cbop
OaHHbIX 415 UccnefoBaHns YaCcTOTHOWN XapakTepucTukn obpasua.

MpumeyaHne — BTN TOUKM HE COBMAZAIOT C NPOBEPOYUHBIMU WU KOHTPO/IbHBIMU TOUYKaMMU.

3.7 npegnouytuTenbHble HanpaBneHus BosaelicTeusa Bubpauun (preferred testing axes): Tpu B3a-
MMHO OPTOrOHa/bHbIX Hanpas/ieHWs, Bblibupaemblx TakMM 06pa3om, YTOObl Mpu BO3feicTBUN BUOpauun B
3TUX HanpaBneHUsX BEPOATHOCTb NOBPeXAeHNs o6pasLa 6bln1a MakcumasbHOM.

3.8 yacTtoTa BbI6OpkU (sampling frequency): YUncno BbIGOPOUHbLIX 3HAYEHWI CUTHaNa B eMHULLY Bpe-
MeHM (CeKyHAY) Npu 3anucu unv npeacTaBneHun curHana B LdposoM Buae.

3.9 cTpaTeruy MHOroToyeyHoro ynpasneHusa (multipoint control strategies): MeToabl hopmuposaHus
curHana ynpasfieHVs B YaCTOTHOW 061acTu Mpy MHOTOTOYeYHOM ynpasneHnun {cm. Takxe 3.4.2).

3.9.1 ynpaBneHune no cpoAHOMY 3HayeHuio (averaging strategy): Cnocob onpefeneHus curHana
ynpaBsfieHVs nyTem ycpeaHeHWs 415 KaXA0i YacTOTHOW cocTaBnstoLweli N0 BCeM NPOBEPOUHbLIM TOUKaM.

3.9.2 ynpaBrieHue no akcTpeMasbHOMY 3HavyeHuto (extremal strategy): Cnocob onpefeneHns curHa-
na ynpas/ieHus nyTem Bblbopa 3KCTPEMasIbHOIO 3HaYEHNUA KOHTPOMPYEeMOro napaMeTpa ANs KaxAon 4acToT-
HO cocTaBnsioLWwe No BCEM NPOBEPOUHbLIM TOUKaM.

3.10 MAX/SUM: Cnocob6 3agaHnsa cnekTpanbHON NA0THOCTU yckopeHus (cM. 3.14) ansA y3KonosioCcHO
cnyvaiHoii Bubpauun, BOCNPOU3BOAUMON B YCMOBUSAX WCMbITAHUA Ha (POHE LUMPOKOMOSIOCHOW CAyYaiHo
BMGpaLmn.

NMpumeyaHne — MAX 03HAUaeT, UTO CNeKTpasbHas NJOTHOCTb YCKOPEHUS BOCNPOM3BOAMMOTO CUrHaNa npea-
cTaBnsieT co60i ormbaloLLylo HaNoXeHHbIX APYr Ha Apyra CNekTpasbHbIX NJ0THOCTEN YCKOPEHUS LUMPOKONOMOCHOIO 1
Y3KOMOJIOCHOTO C/lyYaiiHblX CUrHanoB; SUM 03HauaeT, YTo cnekTpasbHas NA0THOCTb YCKOPEHUS BOCMPOU3BOAMMOTO CUT-
Hana npeacTaBnsieT co60i CyMMy CNeKTpanbHbIX NOTHOCTEl YCKOPeHUs LWMPOKOMNOIOCHOTO 1 Y3KOMOOCHOTO CyYaliHbiX
CUrHanoB.

3.11 nuk-cpakTop (crest factor). OTHOWEHNE NMUKOBOrO 3HAYEHUSA K CpefHeKBaApaTUYHOMY 3HAYEHUIO
curHana.

3.12 cTpaTerua cynepno3uuyuu (super positional strategy). Ctpaterus, onpegensiowias MeToq pac-
yeTa cnekTpasibHOM NJI0THOCTU YCKOPEHNA BOCNPOU3BOAUMOI BMOpaLMmn A8 KaXA0N YacTOTHOW COCTaBAsIo-
e no 3a4aHHOMYy rapMOHUYECKOMY CUTHaYy U CNEKTPasibHOM NIOTHOCTU YCKOPEHUS Cy4aiHOro curHana.

3.13 wwupuHa nuka Ha yposHe MuHyc 3 a4b (-3 dB bandwidth): LUnprHa nonockl 4acToT Mexay AByMs
TOYKaMMN YacTOTHOWM XapaKTepuCTUKM, PacnosioXeHHbIMU Ha ypoBHe 0.708 ee MakCMManbHOro 3HauyeHus, B
npeAnoNioXeHNn, YTO YaCTOTHAA XapakTepucTuka B AaHHOW Nosoce 4acToT ONUCLIBAET MUK OAUHOYHOTO pe-
30HaHca.

3.14 cnekTpanbHas NJOTHOCTb yckopeHus (acceleration spectral density): CMY: ®yHKUUS 4acTOThl,
onpefensemas Kak npejefibHoe OTHOLIEHWE CPefHero Ksajpara 3HauvyeHusi CUrHana yCKOPeHUs nocne ero
NPOX0OXAEHNA Yepes y3KOoMNOoOCHbIN unbTp, cpeAHereomeTpuyeckas yactota KOTOporo coBnafgaeT C 3afaH-
HOW. K WMpVHe nofockl unbTpa Npu CTPEMIEHWUN LIMPWHBLI NOJIOCHI K HY/IO, @ BPEMEHWN YCPeAHeHns — K
6€eCKOHEYHOCTN.

3.15 cmeweHue (bias error): Cuctematnyeckasi NOrpeLlHOCTb OLEHKM CNEeKTpasibHOM MI0THOCTU YCKO-
peHus cnyyanHoro curHana unn amnanTyabl rapMOHUYECKOro curHana.

NMpumeyaHue — [na cnyyaiHoro curHana cmeleHne oGYC/OBIEHO KOHEYHbIM paspelleHnem curHana no
4yacToTe, KOTOPOE NPUCYLLE UCMONb3YEMOMY MeToAy 06paboTku, a AN FAPMOHUYECKOTO CUrHana (B CMECU CO CryvaiiHbiM
LIYMOM) — KOHEYHOCTbIO UHTepBana ycpeAHeHus.

3.16 cnekTpafibHas NAOTHOCTb YCKOPEHMA curHana ynpasneHus (control acceleration spectral
density): CnekTpasibHas NJIOTHOCTb YCKOPEHUSI CUTHANa, U3MEPEHHOTO B KOHTPOJIbHOW Touke (peanbHoW unu
BOOGpaxaemoi).

3.17 uenb cuctembl ynpasneHus (control system loop): DNEKTPOHHbIA TpakT, NO3BONALWMIA BbINON-
HATb COBOKYMHOCTb C/iefyoLmnx onepauuii:

- 0UMdPOBKY CUTHaNa B KOHTPOLHON TOUKE;
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- npoueaypy o6paboTku curHana;

- npeobpasoBaHne 06paboTaHHOro curHana B aHanoroByl opmy A8 Nojayun Ha yCUanTeb MOLLHO-
CTU BMOPOYCTaHOBKYM [CM. Takxke pasgen B.1 (npunoxeHue B)].

3.18 oTceuka [knunnuposaHue] 3agjatowero curHana (drive signal clipping): OrpaHnyeHune makcu-
MasibHOr0 3HaYeHNa 3afaloLLero curHana Ha yposHe, onpeaensieMoM 3HayeHnem nvk-cakropa.

3.19 adbhekTMBHBIN granasoH yacToT ucnoiTaHuii (effective frequency range); inanasoH mexay 4a-
ctotamu Huxe f, 1 Bbiwe f2 (prcyHok 1). cocTaBAAOLWME KOTOPbIX peasnbHO NMPUCYTCTBYIOT B CUrHaNe Bcnes-
CTBME HEJOCTaTOYHO PEe3KOoro cnaja KpuBOW cnekTpasibHON NAOTHOCTU YCKOPEHWS.

CnekTpasbHas NI0THOCTb YCKopeHus, A6

3.20 norpewHoOCTb BOCMPOU3BEAEHNA CNeKTpanbHOW NAOTHOCTU yckopeHus (error acceleration
spectral density): PasHocTb MeXxay 3afaHHOl CneKkTpasibHOM NAOTHOCTbIO YCKOPEHUS M CNEKTpasibHOW nnoT-
HOCTbIO YCKOPEHMWA CUrHana ynpas/eHus.

3.21 koppekuua (equalization): Mpoueaypa NpvBeAeHNS K MAHAMYMY MOTPELIHOCTU BOCMPON3BEAEeHUS
CnekTpasibHON NIOTHOCTU YCKOPEHWS.

3.22 cnap Ha Bbicokmx yacTtoTax (final slope): YuyacTok 3agaHHOl cnekTpasibHOW NAOTHOCTW ycKope-
HWSA Ha yacToTax Bblwe f2 (cM. pucyHok 1).

3.23 paspeuwenve no vactote (frequency resolution): LUnpuHa nHTepBasia npupaleHus 4acTtoTbl B
npeacTaB/fieHnn cnekTpasbHOM NIOTHOCTU YCKOPeHUs (Bblipaxaemas B repuax).

MpumeuyaHne — JTa BeNNYMHA 06PATHO NPONOPLMOHANBHA A/IMHE 3aNUCK CUTHaNa, UCMONb3yeMOii B Lgpo-
BOM aHanuse. Yucno UHTEPBAsIOB NpupaLieHns COBNaAaeT C YNC/IOM CNEKTPasbHbIX JINHUI B 4AHHOM AMana3oHe YacToT.

3.24 Habnwpgaemasn crnekTpanbHasa NNOTHOCTb yckopeHus (indicated acceleration spectral density):
OueHKa cneKkTpasibHOW NNOTHOCTM YCKOPEHUSI Ha CUMTbIBAKOLLEM YCTPOCTBE aHanm3aTopa, BkIovawLlwas B
cebs NHCTPYMeHTa/IbHY0 NOrpPeLlHOCTb, C/Iy4YaliHyo NOrpeLwHoCTb Y CMELLEHNE.

3.25 cnag Ha HM3Kkux yactoTax (initial slope): YuacTok 3afaHHOl CnekTpasibHOl N0THOCTW YCKOPEHUS
Ha yactoTax Huxe I, (cM. pucyHok 1).

3.26 MHcTpymeHTanbHaa norpewHocTb (instrumental error): COBOKYMHOCTb MOrpPeLUHOCTEN, BHO-
CMMbIX KaXAbIM aHasioroBbiM YCTPOCTBOM BXOAHOW 4acTuW CUCTEMbI YNpPaBAEHUS W KaXAblM aHasoroBbiM
YCTPOIACTBOM B COCTaBe CUCTEMbI yrpaBieHus.

3.27 cnyuyaiiHas norpewHocTb (random error): MOrpewHocTb OLEHKN CNekTpanbHOM NIOTHOCTM YCKO-
PEHNS. N3MEHAIOLWAACS OT OAHOT0 U3MEPEHUS K APYroMy 1 06yCnoBeHHas KOHEYHbIM BPEMEHEM YCpegHEeHNS
CUrHana v KOHeYHol LIMPMHON Nonockl UAbLTPaLMNA.
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3.28 3anucb curHana (record): COBOKYMHOCTb OTCHETOB MpoLiecca, B3ATbIX Yepe3 paBHbIe MPOMEXYTKM
BPEMEHW, KOTOPYI UCNO/b3YT NPU peanusauuv npoueaypsbl 6bICTporo npeo6pasoBaHuns dypobe.

3.29 BocnpoussogumocTb (reproducibility): BAn3ocTb pe3ynbTaTtoB M3MepeHuii 04HON 1 TO Xe Benu-
UYMHBI C OAHUM U TEM Xe 3Ha4YeHVEeM, NPOBOAVMbIX:

- pasHbIMK MeTofamMu;

- C CNOMb30BaHNEM Pa3HbIX CPeACTB U3MEPEHWIA;

- pasHbIMK onepaTopamMu:

- B pasHbIX UCNbITATE/bHbIX 1a60PaTOPUAX;

- B pasHble MOMEHTbI BPEMEHW, UHTEPBAST MEXAY KOTOPbIMU 3HAUYMTENbHO GOMblue BpeMeHW npoBese-
HMSA O4HOTO U3MEPEHUS;

- pasHbIMU cnoco6amy NPUMEHEHUA UMEKLLMXCA CPeACTB UCMbITAHWA 1 U3MEPEHWIA.

MpnmMmeyaHune — TepMUH «BOCMPOU3BOAUMOCTbL» NMPUMEHSIOT TaKXe B C/iyyasax, korga npuHMMaroT BO BHUMA-
H/Ee TO/IbKO OHO U/ HECKO/IbKO U3 BbllenepedyncneHHbIx ycnosmﬁ.

3.30 cpeaHoKBafApaTMYHOE 3HauyeHue (root-mean-square value): KBagpaTHblii KOPEHb W3 CpPefHero
3HauyeHUs kBagpata (PYHKLMM Ha 3afjaHHOM UHTepBasne (415 CNeKTpasibHOW NAOTHOCTM TakMM MHTEpPBasioM
ABNIAETCA nosoca 4yacToT Mexay 7, u f2— cm. pucyHok 1).

MpumevyaHne — B gaHHOM MeToAe UCMbITaHU cpefHekBaApaTU4HOe 3HayeHne MOXeT 6biTb paccuyuTaHo
ANA pasHbiX BUAOB BO36YXAEHWSA: YMCTO LIMPOKOMOIOCHOIO C/yYalHOro npouecca, COBOKYMHOCTW LUIMPOKOMNOJSIOCHOIO
CNyyaiiHOTro ¥ rapMoHMYeckoro npoueccoB (SoR) UaM COBOKYMHOCTU ABYX ciy4aiHbix npoueccoB (RoR) — cm. B.2.4
(npunoxeHue B).

3.31 koHTponupyembliii napameTp (signal value): 3HaueHne cnekTpanbHOWN NIOTHOCTU YCKOPEHUS ANs
cnyvaiHoli coctasnsioLieli BOCNPON3BOAMMOrO npouecca uavM amnanTyAabl A8 rapMOHUYECKON cocTaBnsio-
et BOCNPOV3BOAUMOrO npoLiecca.

3.32 cTtaHfapTHoe oTknoHeHue (standard deviation): XapakTepucTuka cnyvyaiiHOro BpEMEHHOIO Cur-
Hana, KoTopas Ana curHana Bubpauuy coBnagaeT co cpefHekBagpaTuyHbIM 3HayeHnem (NOCKOobKy cpefHee
3HayeHne curHana subpauuy NPUHUMAaOT PaBHbIM HYIO).

3.33 cTatucTmueckas TOYHOCTb (statistical accuracy): OTHOLWEHME UCTUHHOW CMeKTpasibHON MI0THO-
CTW YCKOPEHUS K HabN04aeMON.

NMpumeuyaHne — [aHHylo XapakTePUCTUKY NPUMEHSIOT TONIbKO B OTHOLIEHUK CyyaiiHoil cocTaBnsoweli Boc-
NpPOU3BOAMMOTO fpouecca.

3.34 cTatncTmyeckas cTteneHb cBoboabl (statistical degrees of freedom): BennunHa, xapaktepusyto-
LLL1asi CBOMCTBA OL,EHKN CNEKTPasIbHOW M/IOTHOCTW YCKOPEHUS, NOyYaeMoi nNo ciyyvyaliibiM oTcyeTaMm MeToaoM
ycpeAHEeHUs Mo BpeMeHU, 1 3aBucsaLLas OT paspeLlleHns no YacToTe M BPEMEHUW yCpeaHEeHUS.

3.35 yukn kayaHusa (4actoTbl) (sweep cycle): MepemeleHre (pa3BepTka) No 3a4aHHOMY Avana3oHy
4acToT N0 O4HOMY pa3y B KaXA40M M3 HanpaBneHuin (Hanpumep, oT 5 go 500 Ny n o6paTtHo fo 5 u).

NMpumevyaHne — BNPOTMBONOMOXHOCTbL LUKAY KAYaHWUSA HaCTOTbl OfMHOYHAA pa3BepTka No YacToTe o3HavYaeT
[BVXEHME MO AnanasoHy YacToT TOMbKO B OAHOM HanpasfeHWU: B CTOPOHY BO3pacTaHWs MW yObIBAHWUS YacTOTbI.

3.36 cKOpPOCTb KauyaHus (4acTtoTbl) (sweep rate): CKOPOCTb U3MEHEHWSI HACTOTbl FTAPMOHUYECKOTO CUr-
Hana. nsmepsiemast 1M60 B OKTaBax B MUHYTY (OkTaBaYMuH), 160 B repuax B cekyHay (u/c).

3.37 nCcTUHHaA cnekTpanbHas NJOTHOCTb ycKkopeHus (true acceleration spectral density): Cnekr-
panbHas NIOTHOCTb YCKOPEHWS, BO3AECTBYHOLEro Ha obpaseL,.

4 O6Lwme TpeboBaHMA K UCTIbITAHNAM

4.1 O6umre NoIOXeHNA

YcraHaBnBaemble TPe6OBaHNA K UCMbITATENIbHOMY 060PYA0BaHNI0 OTHOCATCSA KO BCEMY MCMbITATE b-
HOMYy 060pyAOBaHWi0 B Lenom. B cnyyae BMGPaALMOHHON YCTAHOBKM 3M1EKTPOAMHAMUYECKOrO WX ruapas-
IMYeckoro Tuna 3To o6opygoBaHue BKIOYaeT B Ce6S yCUMTesNlb MOLLHOCTM, BUGPOCTEHA C YCTPOMCTBOM
KpenneHus obpasua u cUcTemy yrnpaseHus.

Kone6aHus BuGpocTona B 3aaHHOM U NOMNEPEYHOM Hanpas/ieHusiX cnegyeT 6o NpoBepuTb 40 Hava-
na UCMbITaHWii, TG0 KOHTPONMPOBATbL B XOA4E WUCMbITAHWA C MOMOLLbIO [OMOHATENIbHOTO KaHana B cucteme
ynpaBfieHVs. B HOPMaTUBHOM AOKYMEHTE Ha UCMbITAHUS [O/DKHbI BbITb ONpeAeneHbl YPOBHY BOCNPOV3BOAN-
MO BUGpauum 1 nocnefoBaTenlbHOCTb AeNCTBUI BO BPEMS UCTIbITAHNUIA.
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CTaHAapTU30BaHHbIi METOA UCMbITaHUi BKIOYAET B cebs creaytowme aTansl (MPUMEHUTENbHO K BO3-
BYXAEHUIO B KAXAOM M3 3aflaHHbIX HanpaBneHuit):

- HavasbHble W3MEPeHUsi ANs onpefenieHusl AMHAMWUYECKOW XapakTepucTuku o6pasua npyu HW3KOM
ypoBHE BO36YX/AEHUS rapMOHMYEcKoi unn cnyuyaiiHoii Bu6paumeii (cm. Takxe 5.4 n 9.2);

- BblAepXKy o6pasua npu Bo3aeiicTBUM BUGpaumeii B 3aaHHOM pexuMe;

- 3aK/uNTesIbHble U3MEePEHNs /151 MOBTOPHOTO OMpeAeNieHst AHaMUYEeCKol XxapakTepucTki obpas-
ua (cm. 9.5) 1 cpaBHeHUs ee C pe3y/ibTaToM, MOyYeHHbIM Ha 3Tane HadasbHbiX U3MEPEHNit, B LensxX BbisiB/e-
HUSI BO3MOXHbIX MEXaHUYECK/X MOBPEXAEHNIA.

Ec/n gyHamuyeckoe noBefeHne MCMbITYEMOro 06bekTa XOpoWwo W3BECTHO WM He NpeacTaBaser MH-
Tepeca. TO HOPMaTUBHbIA JOKYMEHT MOXET He yCTaHaBNMBaTb TPEGOBaHWA K UCCNeA0BaHNI0 AVHAMUYECKO
XapakTePUCTUKI MU YCTAHOBUTb UX B OrPaHNYeHHOM 06beme.

4.2 Cuctema ynpasrsieHunsa

YnpassieHne ncnbiTaHUaMn Tpe6yeT npUMEeHeHna cneunanbHOro nporpamMmMHoOro obecneyeHuns, NoO3Bo-
nawuero npoBoAnUTb aHa/IM3 AaHHbIX U ynpaB/eHne NCNbiTaHNAMU B Pa3HbIX pexmnmax BO36y)K,D,eHI/IFI.

4.3 Bocnpoussoanmoe ABMXeHUe

YCTaHOBMEHHbIE HOPMATUBHBLIM [OKYMEHTOM Ha UCMbITAHWS BOCNPOU3BOAUMbIE KONebaHNs BO BCEX TOY-
Kax KpensieHus obpasua foMKHbl ObiTb NPUGAN3NTENBHO O4MHAKOBbLIMIU U NOCTynaTtesibHbIMW. Ecnun ycnosue
NAEHTUYHOCTM KonebaHuii B pasHbIX TOUKaX KpenaeHusi BbINOSIHUTL He yaaeTcs, NPUMEHSIIOT MHOroToYeyHoe
ynpaBfieHVe UCMbITaHUAMU.

BocnponsBoaymoe fBuXeHNe AO/HKHO MMETb rayCCOBCKOe pacnpejeneHune A5 cnyyaiiHoli cocTaBnsio-
e 1 6bITb rapMOHMYECKUM 4718 NMepuoaMYecKoii cocTaBsloLein Bubpaumu.

4.4 TonepeyHas Bubpaumsa

MonepeuHyto BMG6pauMio NM60 NPOBEPSAIOT 40 MPOBEAEHNS UCNbITAHUNA, BO36YXaas obpaseL, ciyyaiHoi
U rapMoHUYeckoli Bubpauuei, ypoBeHb KOTOPOI yCTaHOB/IEH HOPMATUBHbLIM AOKYMEHTOM, NGO KOHTPONN-
pYylOT BO BPEMS UCMbITAHUIA, UCNOMb3YS AR 3TOr0 AOMNOMHUTENbHBIA KaHan cMcTeMbl ynpasBieHus.

3HayeHve KOHTPO/IMPYEMOrO NapamMeTpa Ha Kaxaol 4acToTe B Kax/A0N NPOBEPOYHON TOUKE U B K&XA0M
13 HanpaBneHUid, NepneHANKyNSPHbIX K HanpaBIeHU0 OCHOBHOTO ABWXEHWS, HE [O/IKHO MpeBbIWaTh ycTa-
HOBJ/IEHHOTO 3HaYeHNs B AnanasoHe yacTtoT cBbiwe 500 Ny, a B Auana3oHe 4yacTtoT Ao 500 Iy, He A0/MKHO npe-
BbILLAaTb YPOBHS, KOTOPbLIV Ha 3 AB HWXe 3TOro yCTaHOB/IEHHOTO 3HaYeHusl. CpefHekBaApaTMyHOe 3HaveHune
yckopeHusi (BO BCeil nonoce 4acToT) 415 N060ro HanpasneHUs, NepneHAnKyNsSPHOro K 3ajaHHOMY Hanpas-
NEeHNI0 ABWKEHUSA, He J0/MKHO npeBbiwaTb 50 % 3TON BeNMUMHbI ANA 3aAaHHOT0 HanpaB/ieHWs [BUXEHUS.
Hanpumep, ansa 06pa3uos HeGONbLLIMX Pa3MepPOB HOPMATUBHLIM JOKYMEHTOM MOXET 6biTb yCTAHOB/IEHO Tpe-
60BaHMe. YTOObl 3HAYEHME KOHTPOMMPYEMOro napamMeTpa nonepeyHol Bu6paLnn He NpeBbilano 3HavyeHue
3TOro Xe napameTpa A8 BOCNPOV3BOAMMOr0 ABWKEHWS, yMeHbLUeHHoe Ha 3 ab.

[ina o6pa3yos 60nbLIMX pa3MepoB 1N 60/bLIOA MaCcCbl MOXET OKa3aTbCs 3aTPyAHUTE IbHbIM BbINOJIHE-
HVe orpaHuyeHnii Ha NnonepeYyHyto BUGPaL Mo BO BCEM AMana3oHe YacToT UCMbITaHUIA. TPYAHOCTY B BbINOHe-
HWM YCTAHOBNEHHbIX OrPaHNyYeHNii MOTYT BO3HUKHYTb TakXe 1 B TOM Cllyyae, eciv HOpMaTUBHbLIM JOKYMEHTOM
npeanucaHo NPoBOAMTL UCMbITAHNA B LUMPOKOM AMHAMUYECKOM Auanas3oHe. B aTom ciyyae B HOPMATUBHOM
[IOKyMeHTe [10/1KHa ObITb UCMO/Ib30BaHa 0fHa 13 criefyloLWwmnx hopMynpoBoK: «rnonepeyHas subpaums, npe-
BbllLAOLWAasA 3afaHHbll YpOBeHb, AO/MKHA OblTb 3adMKCMpoBaHa U yKa3aHa B MPOTOKONE WUCMbITaHW» unn
«KOHTPO/1b NONEepeyHoin BubpaLnmn He NPOBOAAT».

4.5 YcTaHoBKa o6pasua

O6paseL, Jo/MKeH BbiTb 3aKpensieH Ha BU6pocTone B cooTBeTCTBMM € TpeboBaHusamu FOCT 30630.0.0.
4.6 N3mepuTenbHasa cucrema

XapaKkTepucTrkn N3MepUTESIbHOW CUCTEMbI AO/IKHbI NpeaycMaTpmBaTb BO3MOXHOCTb MPOBEPKM BbIMOS-
HEeHWs1 YCNoBUS, YTO UCTUHHOE 3HaYeHe napaMmeTpa Bubpauumn B KOHTPONBLHON TOYKe B 3aaHHOM Hanpasfe-
HUWN ABUXEHUS He BbIXOAWT 3a npefesibl yCTaHOB/IEHHOro AoMnycKa.

Ha ToYHOCTb M3MepeHwuii okasbiBaeT CyLLEeCTBEHHOE BANSHWE YACTOTHAA XapakTepucTrka u3meputesb-
HOW Lenu, BkNYaloLwel B ceba gatuvk Bubpauum, cornacyollee yCTpoiicTBO U ycTpoiicTBa cbopa n obpa-
60TKM AaHHbIX. HMWKHAS rpaHnla guanasoHa YacToT 3MepuTesbHOM CUCTeMbl He Ao/kHa npesbiwaTh 0.5 fv
a BEPXHAA rpaHuLa — He fomkHa ObiTb MeHee 2 f2 (CcM. pucyHok 1). B ykasaHHOM gvanasoHe yacToT amniu-
TYAHO-4aCTOTHAA XapakTepucTuka n3MepuTebHOW cUCTeMbl fO/MKHA GbITb NOCTOAHHON B Npefenax +5 %.
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5 TpeboBaHUs K BOCNpPOU3BOANMOIM BUOpauum

MeTog UCMbITaHWA, YCTaHOBNEHHbI HACTOALWMM CTaH4apTOM, NpefycmaTpuBaeT BO3geicTBue Ha 06-
pasel, LWMPOKONOIOCHOW c/y4yaiiHoli Bubpauueii B coyeTaHny nnbo ¢ y3KONoMoCcHOl cnyyaliHoli BuGpaumei,
NGO ¢ rapMoHUYeckoli Bubpauueid, Tm6o ¢ BuGpaumeit 060Mx ykazaHHbIX TUMOB. HOPMAaTUBHLIM JOKYMEHTOM
MOXET 6bITb NPeayCMOTPEHO, YTO BO36YXAEHWE Y3KOMOIOCHON C/yYaiiHOW WvM rapMoHUYecKol Bubpaumei
OCYLLeCTB/AIT C Ka4YaHWEM HYacToTbl B 3aaHHOM AuanasoHe. MNpy NpoBeAeHUn UCNbITaHuii 4aHHOTo BUAa He-
06X0AMMO NPUHMMATL BO BHUMaHWe cnegyoLiee.

B HOpMaTUBHOM [OKyMEHTE A0/MKEH OblTb YCTAHOBMEH CNOCO6 3aAaHUsi CTEMNEHN XECTKOCTW YCNOBWiA
ucnbiTaHuii ans cnydaiiHoii Bu6pauun: MAX unn SUM.

CneKTp YCKOPeHUsi MOXET NpeACcTaBNAaTb COGOIA:

- CynepnosuLuMio CNEKTPOB LLUMPOKOMNOJIOCHOW CnyvaliHoi BuGpaumm, y3Konos0CHO cnyyaiiHoi Bubpa-
LN 1 TAPMOHNYECKNX COCTABNSIOLWMX A1 CUCTEM yNpaBeHNs, B KOTOPbIX TapMOHUYECKUIA curHan 3agaeTcs
B BUE CMEKTPasbHOW NnHWK;

- Cynepno3uLmMio CNeKTPOB LLUMPOKOMNOJIOCHO cyYyaiiHol BUGpaumm 1 y3KonosiocHol cny4yaliHoii Bubpa-
LMK, a TaKkke He3aBNCUMble rapMOHMYecke kKonebaHua AN CUCTEM YNpaBieHns, B KOTOPbIX rapMOHUYECKNIA
CUTHaN reHepupyeTca HenpepbIBHO B YaCTOTHOW o6nacTtu.

5.1 [lonyckun Ha XxapakTepuUCTUKK cny4vyainHoi Bubpayun

5.1.1 Bubpayuusi B NpOBEPOYHbIX U KOHTPO/IbHOW TOYKax

WNHCTpyMeHTanbHaa NorpewwHoCTb OLeHKN CNeKTPasibHOW NAOTHOCTW YCKOPEHUSI B KOHTPO/IbHOM 1 Npo-
BEPOYHOI TOYKax Ha MHTepBane yacToT oT f, fo f2 He Ao/MKHa BbIXOAWTL 3a nNpefensl + 3 4B OTHOCMTENbHO
3a/laHHON CNeKTpasibHOW NIOTHOCTW YCKOPeHWs. [laHHbIl [ONYCK He yuuTbiBaeT CrydaliHylo NorpeLHocTb K
cMeLleHne. XapakTepucTUKL ciy4yaiHoi NOrpelHoCcT MOTyT 6bITb paccunTaHbl N0 pe3ynbTatam UCMbITaHuiA.

CpefHekBagpaTMyHOe 3HauyeHve yckopeHus B Auvana3oHe oT /, Ao f2. 13aMepeHHoe HenocpeAcTBEHHO
WM NonyYeHHoe pacyeTHbIM CNOCO6OM, He A0/MKHO OTnYaTbes 6oee YeM Ha + 10 % OT cpegHekBaapaTny-
HOro 3Ha4YeHus ANs 3afaHHON CMeKTPasbHOW NAOTHOCTU YCKOPEHUS. 3TO OTHOCUTCH K CUTHay Kak B peasb-
HO. TaK 1 B BOOOpaxaemoli KOHTPOJIbHOM TOUKE.

[aHHble TpeboBaHNs MOTyT ObITb TPYAHOBbIMNOMHVMBI HA OTAEbHbIX YacToTax unu Anaa obpasuos 60/b-
LIMX pasMepoB UM 60MbLIONK Macchl. B 3ToM cnyyae B HOPMATUBHOM [OKYMEHTE MOrYT ObiTb YCTAHOB/IEHbI
6onee WVPOKME rpaHuLpbl Aonycka.

Cnaf, cnekTpasbHOW NAOTHOCTW YCKOPEHWUA Ha HWKHWUX YacToTax [O/DKEH COCTaBNATb He MeHee M/oc
6 gb/okTaBa. a Ha BbICOKUX YacToTax — He 6onee MuHyc 24 ab/oktaBa [cm. B.2.3 (npunoxeHune B)J.

LNns ncnbiTaHWin ¢ KayaHWem 4acToTbl AOMYCKM Ha ChNeKTpasibHble COCTaBAslWMe C U3MeHsoLelics
YacCTOTOW AO/MKHbI GbITb TEMU Xe, YTO U Ha COCTaBNAILLME LUMPOKOMNONOCHO! BUGpauun. OfHaKo 3TO MOXeT
6blTb HEBbLINOHMMO NPU BbICOKON CKOPOCTU KayaHus. B aTom criyyae fonyCcku Ha CNeKTpanbHble CoCTaBNAo-
LMe AO/MKHbI GbITb YCTAHOB/IEHbI B HOPMATUBHOM [OKYMEHTE.

5.1.2 BepoATHOCTHOe pacnpejeneHuve

MrHOBEHHOE 3HaYeHNE YCKOPEHUSI B KOHTPOILHOW TOUKE [,0/TKHO OblTh pacnpeaesieHo no 3akoHy, 6/1m13-
KOMY K raycCcOBCKOMY, Kak NokasaHo Ha pucyHke 2. MNofTBepXAeHne 3TOMY [0/KHO ObiTb NOMYYEHO B Mpo-
Lecce kannbpoBkM cuctembl. Bug pacnpegenenHus curHana B NpUCyTCTBMM rapMOHMYECKON cocTaBnsoLel
nokasaH Ha pucyHke 4.

OTceuka 3aalLlero curHana gomkHa 6biTb Ha YpOBHE He MeHee 2.5 cpefHekBaApaTUyHOro 3HavyeHus
(cm. 3.18). Heo6xoaumo y6eanTbesi, UTO BpEMEHHAs hopMa CUrHasia B KOHTPOJIbHOI TOYKE COAEPXKMUT MUKK,
npesbilaLme 3afaHHoe cpefHekBagpaTniHoe 3Ha4eHne He MeHee YeM B 3 pasa, ec/im TOMIbKO MHble Tpe-
60BaHNA He YCTaHOB/IEHbl COOTBETCTBYIOLLMM HOPMATUBHbLIM AOKYMEHTOM.

Ecnu gns ynpasneHns ucnonb3yroT CUrHa B BOOGpaxkaeMoi KOHTPOIbHO TOUKe, Bbllleyka3aHHOoe Tpe-
60BaHNe K 3HaYeHNI0 MUK-(haKTopa PacnpocTpaHAeTCcsa Ha BCe NPOBEPOYHbIE TOUKW, CUrHasIbl B KOTOPbIX WC-
nonb3yoT A1 OPMUPOBAHUSA CUrHaNa yrnpasneHus.

MNOTHOCTb BEPOSITHOCTW pacnpefeneHns paccunTbiBaloT MO ABYXMUHYTHOW peanu3auuu curHana B
KOHTPONbHOW TOYKe B Hayane, B cepefuHe 1 B KOHLE UCMbITaHWA.
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MvikoBce 3HaveHne

MvKoBoe 3HauveHne 3cT-1»

a —CTaHAapTHOe OTK/IOHeHune

PucyHok 2 — CnyualiHblii curHan, 6am3kuii K HopManbHOMY, C 3aZaHHbIM YPOBHEM OTCEUKM

5.1.3 Cratuctmyeckas TO4HOCTb
CTaTtucTMyeckyto TOYHOCTb OMpeaensioT Yepes YMC0 CTaTUCTMYECKMX cTeneHei ceoboabl Nd n foBe-
pUTEnbHbIA YPOBEHb (CM. pUcyHOK 3). CTaTucTMyeckoe Ync/o cTeneHel cBoboapl onpeaensioT no gopmyne

Nd = 2BeTa, 1)
rae 8e — paspeluenue no yacrote. Iy,
Ta— adpchekTMBHOE BpeMs ycpeaHeHus, C.

*

B-

CTwTManmaea YMnool»n«HaA Lwobagp!

PucyHok 3 — CTaTuCTUYecKas TOHYHOCTb BOCMNPOMU3BEAEHNS CNEKTPaNbHOW NAOTHOCTU YCKOPEHNS
B 3aBMCMMOCTM OT Yyncna cTeneHeli cBo60Abl AN pasHbiX 3HAYEHWIT JOBEPUTENIbHON BEPOSITHOCTU
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3HayeHne Nd He fO0/MKHO 6bITb MeHee 120, ecnv TONbLKO MHOE TpeboBaHWe He YyCTaHOB/IEHO COOTBET-
CTBYIOLLMM HOPMATUBHbIM JOKYMEHTOM.

Ecnv HopMaT/BHbLIM JOKYMEHTOM YCTaHOB/IEHbI OBEPUTE/IbHbIE YPOBHM, KOTOpPble HEOOXOAMMO COb6/I0-
CTW MpU NPOBEAEHUN UCTbITAHWUIA, AN pacyeTa CTAaTUCTMUYECKOW TOYHOCTM criefyeT WCNoJib30BaTb AaHHble
pucyHka 3.

5.1.4 Pa3peweHne no yacrtote

Pa3peleHne no yactote Bc. U. 3aBUCUT OT MakCcMMasibHOW TaKTOBOW YaCTOTbl KOHTPO/IEpa CUCTEMbI
ynpaB/ieHNs 1 Yyncsa NNHWIA B CNEKTPe CurHana n:

Bc =W n (2)
rae fhigh — makcumanbHas TakToBas 4acTOT KOHTpoOssiepa cucTeMbl ynpasneHus. U, koTopas LO/HKHA He
MeHee yeM B ABa pasa npesbiwaTh f2 (cM. pucyHok 1):
N — YUC/I0 CNEKTPAsbHbIX IMHWIA, PABHOMEPHO PACMO/IOXEHHbIX NO Ananas3oHy YacToT BnaoTb Ao fh h.
PaspelueHune no yactoTe f0/KHO ObITb YCTAHOB/IEHO HOPMATUBHLIM AOKYMEHTOM [CM. Takxe pasgen 13,
nepeuucneHue h).

YckopeHue m/c

le- YUNCTO rapMOHUYECKNIA CUTHAN; 2 — rapMoHuYeckuii n cnyyaitHblii (CMY — 0.1 M2/c3>curHansl: 3 -- rapMOHUYECKUA N cnydaiiHblit
(CNY — 1M2Lk3) curHansl; 4 — rapMoHUYecknii n cnyvaiiuslii (CMNY — 5 M”e3) curHanbl: 5 — 4ucTo cnyyaiiHblit curHan (CMY — 5 kAc3)

PucyHok 4 — MNOTHOCTb BEPOATHOCTU pacnpesenieHns rapMmoHuyeckoro (amnautyga 50 m/c2. yactoTta 120 I'u)
1 cny4aiiHoro (B gnanasoHe ot 20 o 200 I'y) curHanos, a Takke NX coveTaHuit

5.1.4.1 CodyeTaHue LUMPOKOMOSIOCHOTO U Y3KOMOJIOCHOFO C/lyYaiHbIX CUrHa/ioB Bp BbIGMpaloT Takum
06pasom, 4TobbI:

- OflHa U3 cnekTpasbHbIX NMMHWI coBnagana c [, a nepBas cnekTpasibHas MHUSA Gblna pacnosioxeHa
He Bbiwe 0.5

- ABe crnekTpanbHble NMUHUN onpegensann opmy cnaga CnekTpasibHOW NAOTHOCTU YCKOPEHUs y3Komno-
NOCHOro curHana.

Ecnu BbllenepeyncrieHHble TpeboBaHusa JaloT ABa pasHbiX 3HauyeHus Be, TO BbiIGMpaloT HauMeHbLlee
N3 HUX.

MpumeuyaHne — Bbi6op Be npeanonaraeT KOMNPOMUCC MeXAy CTpemieHneM 6osee KauyecTBEHHO onucaTtb
CMEeKTP BO36YXAEHUS N HEOBXOANMOCTLIO 06ecneunTs 6bICTPOLECTBME CUCTEMBI yNIpaBieHusi. Kpome Toro, yBesmdyeHue
CKOPOCTYM KauyaHusi 4acToTbl MOXET NoTpe6oBaTh 60/1EB BLICOKOrO pas3peLleHnsi No YacToTe A5 NoALepxXaHus ynpasne-
HUS BO BCEM AManasoHe 4acToT KayaHusl.

5.1.4.2 CoueTaHue rapmMOHWYECKOro W Clly4aiiHOro CUrHanos
8/ BbIGMpaOT TakuM 06pa3om, YToObl 0AHAa U3 CNEKTPasbHbIX NMHKIA coBnagana c fv a nepsas cnek-
TpanbHasa NnHUA 6bina pacnonoxeHa He Bbiwe 0,5 fv
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KayaHne 4acToTbl rapMOHUYECKOro CUMrHana, no BO3MOXHOCTU, [O/MKHO ObiTb HeNpepbiBHbIM. ANs cu-
CTeM ynpaBfieHUsi, B KOTOPbIX YacTOTa rapMOHMYECKOr0 CUrHana U3MeHsieTcsl ckaykoo6pasHo. Be gomkHO
cocTaBnATb He 6onee 0.1 % thigtr

5.2 [lonycKu Ha XxapakTepucTuKU rapMoHuYeckoil Bubpaunm

5.2.1 Bubpauusa B KOHTPOJIbHOI TOYKe

Mpn KayaHWM YacTOTbl FAPMOHUYECKO COCTaBNAKOLLEl, BOCMPOMN3BOANMON Ha DOHE Cny4YaiHbIX Kone-
6aHuii, ANA OLEHKN ee aMNInTy bl 06bIYHO MCNOMb3YIOT LUMPOBOI cnefawmnin punbTp. 3ToT UALTP NO3BO-
NAeT 0TCeYb 3HAUMTENbHYI0 YacTb CAyYaiiHoi coctasnsoweii. OfHako B N1l060M Ciyvae oueHKa amnanTyApl
6yfeT cofepxaTb [OM0 CAYYaNHOro Lyma Ha 4acToTax, pacrnofiokeHHbIX BOAN3N YacTOTbl FapPMOHUYECKOro
curHana. Kpome toro, yem 60nblue OTHOLWEHUE CNEKTPasibHOM NIOTHOCTU YCKOPEHUS CAyYaiiHOro curHana K
nonoBrHe KBagpata amnanTyAbl rapMOHWYECKOTO curHana (HasbiBaemoe Takke OTHOLUEeHVWeM MOLLHOCTeN),
Tem 6onbliue 6yaeT 4018 3TON CayyaiHO NOrpeLHoCT. YMeHbLUEeHWe NONOCh! cnefsiiero duabTpa no3so-
NINT YMEHbLINTb CNy4YaiHylo NOrpeLHocTb, 0f4HaKo 3TO COMPOBOXAAETCA YBe/IMYEeHNeM yncna oTcyeToB, no
KOTOPbIM BbINOJTHAOT YCPegHEHVe.

Ecnun o6pasel, obnafaet oCTpbIM, BbICOKOAOOPOTHLIM PE3OHAHCOM, YBE/IMYEeHUE Yucia OTCHETOB Npu-
BOAMT K 3HAUNTENbHOMY CMELLLEHUNIO OLLEeHKWN OTKMKA.

Jlonyckn Ha aMnanTyAy rapMOHUYECKNX COCTaBASAIOWMX, feCTBYIOLWUX Ha hoHe cnyyainHoi Bnubpauum,
[OMKHbI GbITb 60/bLIE, YeM COBOKYMHAas MOrpeLlHOCTb, BKYawLas B cebs cnyyaiHyto NnorpewHocTb, cme-
LLieHne. NOrpeLwHOCTb Lenn ynpaBneHnsa u UHCTPYMEHTabHY0 NOrpeLuHoCTb.

Ha pucyHke 5 nokasaHa pekomeHAyemasi CKOPOCTb KayaHUsi YacTOTbl B 3aBMCMMOCTU OT OTHOLUEHUSA
MOLLHOCTE! B NPeANnooXeHNN BbINOMHEHUS CNeayoLMX YCIOBUIA:

- NPUMEHSAIOT UM pPOoBYIO creasLlyo UNbTPaLMIo C UICNOIb30BAHMEM UHTErPUPOBaHNA NPOV3BEAEHUS
CUrHana B KOHTPOJIbHOM TOUKE Ha rapMOHUYECKWI CUrHa:

- MPUMEHAIOT 3KCNOHEHLA/IbHOE YCpeAHEHME NPU OLEeHKe aMNAnTyAbl CUrHana,

- KoahpmumeHT femnduposaHusa obpasua paseH 0.01;

- Esar npefcTasnseT co60i COBOKYMHYIO NOrpelHOCTb CMELLEHNA W C/TyYalHOM NOrpeLHocTu, He yun-
ThbiBaOLWEW Apyrne UCTOUHWKM NOrPELUHOCTEN, Takme Kak NorpeLHoCcTb Lenu ynpasaeHust U MHCTPYMeHTasb-
Has NorpeLuHoCTb:

- COBOKYMHas NOrpeLlHoCcTb BbipaxeHa Yyepes CTaHfapTHOE OTKNOHEHME.

CupOCTb TEPBECT YACTOThI. OKTAHJ/TUT

OTHolLeHve nogootalsl
1- EMm wl0%:2-£10-5% ;3 -£ Mf»2.S%

PucyHok 5 — PekoMeHayemas CKOpPOCTb KayaHUsi 4acToTbl B 3aBUCHMOCTH OT OTHOLLUEHUA MOLLHOCTEN
ANS pasHbIX 3HaYeHuii £9 ,

10



FOCT 31419—2010

B aTom cnyyae nosiHas norpelwHocTs Et onpegensietcs hopmynoit
Et=K"EIr"Ef~EI ?3)

rae K — koadhuumeHT, paBHblli ABYM (€CNK NOMHAA NOrPeLHOCTb onpefesneHa yepes yaBoeHHoe cTaHAapT-
HO€e OTK/IOHEHUE).
E, — cTaHfapTHOEe OTKNOHEHVe NHCTPYMEHTalbHOM NOrpeLLIHocTy,
Ec— cTtaHgapTHoe OTK/IOHEHVEe NOrPeLHOCTA CUCTEMbI YTIPaB/IEHUSA.
5.2.2 [lonycku Ha 3HayeHue 4acToTbl
MpumeHsatoT cnegyowme AOMyCKN Ha 3HaYeHNe YacToTbl rapMOHNYECKOrO cUrHana:
1) pns curHana c kayaHueM 4acToTbl:
+1 'y B AnanasoHe ot 5 go 50 Iy,
+2 % B Anana3oHe Bbiwe 50 Iy,
2) ans curHana Ha ouKcMpoBaHHol vactoTe: 2 %.

5.3 Ctparterus ynpaBsseHus

5.3.1 OgHOoTOYEeYHOEe UM MHOFOTOYEeYHOoEe yrpaBneHue

Ecnu npegnucaHo HOpMaTWMBHbLIM JOKYMEHTOM WU BbiSIBfieHA B XOfe npefABapuTenbHOro obcnenosa-
HMA HeobXoAVMOCTb NPOBEAEHNSA UCNbITAHUI C MHOrOTOYEYHbIM YNpas/ieHneM, To fo/mkHa ObiTb onpefeneHa
cTpaTerusi 3Toro ynpasfeHus.

HopMaTWBHbIM [JOKYMEHTOM [0/IKHO GbITh YCTAHOB/IEHO, Kakoe ynpasneHne cnegyeT NPpUMEHsTb: OfHO-
TOYEYHOE MM MHOToToYeYHoe. Ecim MHoroToueyHoe, To HOpMaTUBHbLIM AOKYMEHTOM A0/DKHO 6bITh Npeanuca-
HO, NO KakoMy CUrHasny OCYLLeCTBASAIOT ynpas/ieHne: CUrHany, ycpefHeHHOMY Mo NMPOBEPOYHbIM TOYKam, uu
no curHasly B HEKOTOPOI BbIGPAHHOW Touke (Hampumep, TO. rae BM6pauusi MakcMManbHa).

n punmeyaHne — Ecnun ynpasneHue no O,D,HOVI TO4YKe HEeBO3MOXHO, TO MCMNOJIb3YHOT MHOrFoTo4e4yHoe ynpasne-
Hue. onpegenve cnoco6 nony4vyeHna curHana ynpasneHnsa — no cpegHemMy Unn no 3KCtpemasibHOMY 3Ha4eHU0 B npose-

POUYHbLIX TOUKax. B N06OM criyyae KOHTPOJIbHAs Touka ByLeT BooGpaxaemoii. icnonbayemblii MeTog ynpaBneHus 4O/MKeH
6bITb OTPAXKEH B MPOTOKOJIE UCTILITAHNIA.

Hwxe onucaHbl BO3MOXHble cTpaTeruy yrnpasneHus.

5.3.1.1 YnpaBneHue no cpegHemy 3HayeHuto

B faHHOM cnocobe ynpaBieHns cUrHasn ynpaseHns onpeaensioT No CUrHasam B KaxkJoin npoBepoyHoit
TOUke, hopMUpPYs ero NOCPEeACTBOM apudIMETUYECKOro YCPeAHEeHUS Ha KaxAol 4acTOTHOM cOoCTaBnsioLwWwel.
[Mocne yero cpaBHMBAIOT aMNAUTYAbl BCEX YACTOTHbLIX COCTaBNANOLWMX CUrHaNa ynpasneHus W 3ajaroLlero
curHana.

5.3.1.2 YnpaBneHue no cpegHeMy 3HaAUYEHWI0 C KoppeKkuuei

3HayYeHno amnAnTyAbl 3C KaXO 4acTOTHOW COCTaBNAOLWEN CUrHana ynpasneHus NosyvarT ycpes-
HEHMEeM Mo aMnNAnTyAam a,.....an COOTBETCTBYHOLMX YACTOTHbIX COCTaBASAILWNX CUTHAIOB B NPOBEPOUHbIX
TOYKax € NCNosib30BaHMEM BECOBbIX KOA(PULNEHTOB W, ..... WN:

ac = (a,Kf, + ... + anwn){(w, + ... + tv4). 4

Takas cTparerusa ynpasneHus npegnonaraeT BO3MOXHOCTb BHECEHUA CUTHa/IaMK B PasHbIX NpoBepouy-
HbIX TOYKax pasHbIX f0Nel B CUrHaN ynpasieHns Ha Kaxon yacToTe.

5.3.1.3 YnpaBneHue no akcTpeMasibHOMY 3Ha4eHuIo

B faHHOM cnocobe curHan ynpasneHus BbIYACAAT MO 9KCTPEMasibHbIM 3HAUYEHMAM napameTpa ynpas-
NIEHMA Ha KaXKAoW yacToTe B KakAOl MPOBEpPOYHON Touke. Takas cTpaTerus no3BossieT NOCTPOUTb CUrHan
ynpaB/ieHVs B 4ACTOTHOW 06/1acTW Kak OrmbaroLLyto no cnekTpam CUrHasioB B NPOBEPOYHbIX TOUKAxX, HAHEeCEH-
HbIX Ha OAUH rpadovk (ynpaBneHne No MakcyManibHOMY 3HAYEHWMIO), UM KakK HWKHWIA npegen aTUX CUrHanoB
Ha Kaxpgol YactoTe (ynpaBfieHne No MUHVManbHOMY 3Ha4YeHUI0).

5.4 OnpepeneHne 4acTOTHOI XapakTepucTuku

MccnenoBaHus YacTOTHON XapakTepucTuki o6pasua NpoBoAsAT BO BCEM AManasoHe YyacToT UCTbITaHui
no rOCT 30630.1.1.
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6 CTeneHb XeCTKOCTM YCNOBUIA UCMbITaHWI

CTeneHb XeCTKOCTU YCNOBUIA UCNbITaHWI ONpeaensieTcs coyeTaHneM CneayLnx napaMmeTpoB:

- AvanasoH 4acToT UCNbITaHWiA;

- 3HaAYeHWUs CNekTpasibHON NIOTHOCTN YCKOPEHUS LUIMPOKOMNOIOCHOW Bubpaumu:

- ¢hopma KpMBOIA CneKTpanbHOM NIOTHOCTH YCKOPEHUS LUMPOKOMNOMOCHOW BUGpaLum:

- AvanasoHbl YacTOT Y3KONOMOCHOM cny4aiHoi Bnbpauun:

- rapMoHM4Yeckne cocTaBswoLme smbpaumn:

- CKOPOCTb KayaHUs 4acToThbl;

- ANVMTEeNbHOCTb BO3AEWCTBUS BUOpaLmu.

Yka3aHHble napaMeTpbl fO/MKHbI ObITb ONpeAeneHbl COOTBETCTBYIOLMM HOPMATUBHbLIM AOKYMEHTOM Of-
HUM 13 cneayLwmx cnoco6oB:

- BbI6BOPOM M3 3HAYEHUIA, NPUBEAEHHbIX B 6.1—6.3;

- WCXOASA M3 U3BECTHBIX YC/IOBWIA SKCNyaTauun n3genns, eCnn OHv JaloT CyLeCTBEHHO WHbIE 3HaYeHNs
napameTpoB.

MpumeuaHune — lMpu onpegeneHun ypoBHel cnyyailHoi UM rapmMoHUYeckol BuGpaLmmu no 3anucsim peasb-
HbIX HAa6/II0AeHUI cnegyeT o6palyath BHYUMAHME Ha TO. YTO UCMOJIb3YEMbIe METOAbI CXKATUS aHHbIX MOI/IN CYLLECTBEHHO
MCKa3UTb aMNIMTYAHble COOTHOLLEHUSI CUTHASIOB.

6.1 LupokononocHas cnyyaiiHas Buépauus

6.1.1 [lnanasoH 4acToT UcnbiTaHui

IpaHnyHble 3HauYeHus guanasoHa 4acToT UCMbITaHWA, KOTopble AO/MKHbI 6bITb ONpeAeneHbl HopMaTuB-
HbIM [JOKYMEHTOM, peKoMeHayeTcsa Bblibnpatb 13 paga ... 1; 2; 5; 10; 20: 50 ... 3HaueHne HMxXHen rpaHuubl I
He JO0/MKHO ObiTh MeHblle 1 U, a 3HavyeHne BepxHen rpaHuubl f2 He fo/mkHO 6bITb 60n1ee 5000 Iy,

6.1.2 CnekTpasnbHasa NNOTHOCTb YCKOPEHUA LWIMPOKOMOSIOCHOW cnyyaiiHon Bubpauuu

3HaueHve cnekTpanbHOW NIOTHOCTW YCKOpeHUs B AnanasoHe mexay I, n f2 (cm. pucyHok 1) B (*a/c2)2/Ty,
BblGMpatoT u3 psga ... 1. 2; 5; 10... MuHuManbHoe 3HayeHne — 0.01, makcumanbHoe — 100.

MpumeuaHune — ECAn CNeKTpasibHYIO MIOTHOCTb YCKOPEHUS BbIPAXAKOT Yepes eMHIULY YCKOPEHUs CBO6GOAHO-
ro naZeHus an, To ANs ueneii HacTosLero ctaHgapTa npuHuMatoT gn = 10 m/c2.

6.1.3 ®opma KpnBOI CNeKTpasbHOW MNAOTHOCTU YCKOPEHUS

[na HacTosAwero ncnbiTaHna dhopma KpuBoK CNeKTpasibHOM NAIOTHOCTU YCKOPEHUS onpefenieHa B Buae
yyacTka C Nj0CKol BEPLUNHON (CM. pUCyHOK 1). B 0c0o6bix cnyyasx gonyckaeTcs, 4To6bl OYHKLUMSA CnekTpasib-
HOW NIOTHOCTW YCKOPEHWUsi umena WHOW BuA. Mpu 3TOM BUA AaHHOW PyHKLUWM [O/MKEH GbiTb onpefeneH B
HOpPMaTVWBHOM AOKyMeHTe. Ecnm gnanasoH 4acToT UCMbITaHW pasbuT Ha nofananasoHbl, B K&XA0M U3 KOTO-
pbIX CNeKTpasibHy0 NJ0THOCTb YCKOPEHUA 3a4atoT B BUE MNOCTOSHHOIO 3HaYeHus, TO rpaHuLbl nogavanaso-
HOB U 3HAYeHNs CNEKTPasbHOW NNOTHOCTY YCKOPEHUS cnefyeT BblGnpaTtb U3 3Ha4YeHWid, NpuBeaeHHbIX B 6.1.1
1 6.1.2. B cOOTBETCTBYIOLLEM HOPMATUBHOM AOKYMEHTE AO/MKHbI ObITh Takke onpefeneHbl BUAblI KPUBbIX HA
rpacpuke cnekTpanbHON NIOTHOCTU YCKOPEHUS, COEUHAIOWMNX NOCTOAHHbIE YPOBHM 3TOW (hyHKUUM B cocef-
HUX noaananasoHax.

6.1.4 nuTenbHOCTb BO34elCTBUA BUGpaLumn (Bpems BblfepxKn)

[nuTenbHocTb BO3feiicTBMA BUOPaLMKN, B MUHYTax (4acax wanm AHSX), KoTopas fO/KHa 6biTb YCTaHOB-
NleHa HopMaTWBHbIM [OKYMEHTOM, pekomMeHayeTcs BblbupaTb U3 paga ... 1; 2; 5; 10... c gonycTnMoil norpeLu-
HOCTblO + 5 %.

6.2 Y3konosocHas cnyuaiiHas BuGpayus

B HOPMaTVBHOM [LOKYMEHTE [O/MKHO BbITb ONpeAeneHo YNCIo Nosoc ciyyaiHoi Bubpauum, nobasnse-
MOIi K )OHOBOIA LLIMPOKOMNO/IOCHOW BUBpauuu.

Lnsa kaxpaoli nonockl HEO6X0AMMO YCTAHOBUTbL CResyloLee:

a) WupuHy nonockl (OHa Ao/kHa 6bITb He MeHee 0.5 % 1 He 6onee 10 % gnana3oHa 4acToOT LUMPOKO-
NOMOCHOW cnyvaiiHoli BuGpayum). HUKXHAS rpaHMLa Nosocbl Y4acToT He A0/KHA fiexXaTb HUkKe YABOEHHOro
paspeLueHusi No yacToTe;

b) HWKHIO U BEPXHIOK FpaHnLbl LKA KavyaHUsi YacToTbl:

C) CKOpOCTb KayaHusi B oKTaBa/MWUH unu FL/c v Bpemsi NPOXOXAEHUSI OAHOTO LKA KadaHust;

d) umMcno uMKNoB KavyaHusa UM AANTEbHOCTb BO3AENCTBNS Y3KOMOMOCHON BUbpaunu;

€) 3aKOH U3MEHEHUSI YaCTOTbl: IMHEWHBIA UK NOraputMUYECKIIA;
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0 HavanbHOe HanpaB/ieHUne U3MEHEHMWS YacTOTbl (B CTOPOHY BO3pacTaHusl Uau ybbiBaHus);

) 3HayeHve cnekTpasbHON NIOTHOCTM YCKOPEHUS B Npegenax nosochl;

h) ctpareruio (SUM nin MAX), ncnosb3yemyto npu BbIGOpe 3HAYEHWs CMeKTpasibHOW MI0THOCTM YCKO-
pPEeHUsI Y3KONOIOCHOW BMGPALMUN NPV €e COYETaHNM C LUMPOKOMOMIOCHON BUGpaunei.

6.3 TlapmoHunyeckasa subpayuns

HopmMaTnBHbIM [OKYMEHTOM [0/KHO ObiTb YCTAHOB/IEHO YMCO FaPMOHUYECKNX COCTaBNSAOLWMX, KOTO-
pble AO/MKHbI 6bITb BO30YXAEHbI HA (DOHE LUIMPOKOMOJIOCHON cryyaliHoi Bnbpaumu. Ans aTX rapMoHUYeCcKnX
COCTaBNALWMX JO/MKHO 6biTb ONPeAeNneHo cneayioLlee.

a) ABNAITCA NN WX YaCcTOTbl KpaTHbIMU APYT APYTY WU HET U KakoBbl (ha30Bble COOTHOLLUEHUSA Mexay
HMN.

NMpumevyaHne — dasoBble COOTHOLIEHUS ONPeAensaoT AN 3afatolero CurHana, U OHM MoryT OTMYaTbCs OT
(hpa30BbIX COOTHOLIEHNI B CUTHANE YCKOPEHNS W3-3a UCKaXKEHWIi, BHOCUMbIX NepefaTouHbiMU DYHKLMSAMK BUGPOCTEHA],
yCTpOWiCTBa KpenaeHns n camoro o6pasya;

b) HWXHAA U BEPXHAA rpaHUUbl LMKMa KadYaHNA YacCToThbl,
C) CKOpPOCTb Ka4YaHunA B oKTaBa/MUH unu I'u,/c nnn BpemMa nNpoxoxaeHnsa oaHoro yukna.

MpumeuaHne — PekomeHAyeTcs BbI6GUpaTh CKOPOCTb KaYaHWs Kak MOXHO MEHbLUEe cornacHo 5.2.1 n pucyH-
Ky 5. Mpy BbICOKOM CKOPOCTU KauaHUsi MOXET Hab/o4aTbCs YXyALeHne TOUHOCTY YPaBieHNsi NCTIbITaHEM;

d) HavanbHOEe HanpaBs/ieHVe W3MEHEHMUs YacTOTbl (B CTOPOHY BO3pacTaHus uau ybbiBaHWs), a Takke
BPEMS Hayasna v OKOHYaHWA BO3[eNCTBUA KaxAoi cocTaBnswoLeln;

€) 3aBMCUMOCTb U3MEHEHUS aMNANTYAbl KaXA0M COCTaBNAOLWEl OT HYacToThl;

0 4MCNo UMKIOB KayaHua Unv AAUTENbHOCTb BO3AENCTBUA KakO0M rapMOHMYECKol cocTaBnstoLel;

) 3aKOH M3MEHEHUS1 YacTOTbl; IMHEWHbIA UK NorapudMUYECKIii;

h) 3HaueHMs YacToT Npu BO3OYXAEHUN TapMOHUYECKOl BUbGpaLmeli Ha (hKCMPOBaHHbIX YacToTax;

i) amnanMTyAbl COCTaBAALWMX Ha hMKCMpPOBaHHbIX YacToTax.

Ecnn kauyaHvne 4acToTbl HEe MCMOJb3YIOT, NapameTpbl, ykasaHHble B nepeuncnenusx b). c), d), 0 n g). He
onpegensitoT. B HOPMaTUBHOM AOKYMEHTE AO/HKHO OblTb YKa3aHo, Kakoii MeTog, BO30Y)XAEHNS rapMOHUYECKO
BrGpauneli NPUMEHSIIOT.

7 HauanbHasa ctabunusauusi

Heob6xoAMMOCTb HaYanbHO cTabunmsaumm obpasua B yCNOBUSAX BUOPALMOHHOIO BO3OYXAEHNS U yCro-
BUWSI 3TOT0 BO3GYXAEHNSA [O/KHbI 6bITh ONpesenieHbl COOTBETCTBYIOLMM HOPMATUBHbLIM AOKYMEHTOM.

8 HauasibHble n3amepeHus

O6paseL, 4O/MKeH BbiTb NOABEPTHYT BU3yaslbHOMY OCMOTPY, KOHTPO/I0 pasMepOB U NPOBEpKe 3KCMaya-
TaLMOHHbIX CBOICTB, Kak NpeAnucaHo COOTBETCTBYIOLMM HOPMATUBHbLIM JOKYMEHTOM.

9 MNpoBegeHne ncnbiTaHni

9.1 O6uwmre NoaoXeHns

WcnbiTaHnst NpoBOAAT B NOC/NeA0BaTE/IbHOCTW, YCTAHOB/IEHHOW HOPMATUBHBIM AOKYMEHTOM U BK/HOYA-
loLLel B cebs aTanbl:

- HavanbHoe uccnepoBaHve (NP HE06X0AMMOCTHN) YACTOTHOM XapakTepucTyku obpasya;

- BO36YXJeHue BubpaLuyeil HU3KOro YpPoBHS 4151 BbINOTHEHUSI TPEBYEMbIX HACTPOEK;

- BbIIePXKY B YCTAHOB/IEHHbIX pPexumax Bo3byxaeHus Bubpauuu;

- 3ak/unTensHoe nccnefoBaHue (Npy Heo6Xo0AMMOCTU) HACTOTHOW XapakTepucTukn obpasua.

Ecnv HOpMaTWBHbLIM [OKYMEHTOM He YCTAaHOBNEHO MHOE, TO 06pasel, Bo36yXJatoT No o4yepeamn B Kax-
ZOM 13 NpeAnoYTUTENbHbLIX HanpaBneHnii Bo3aeiicTBna Buopaumn. MNMopsgok Boibopa HanpaBneHUs BO36YX-
[leHUS. ecnn TOMbKO 3TO He 06YC/I0B/IEHO CNeLnasibHO HOPMATUBHBLIM OKYMEHTOM, 3HAYeHNs He umeeT. Ecnn
o6pasel, NCMbITLIBAOT B MOJIOXEHUN, XapaKTepHOM AN YCNOBUIA ero akcnayataumu, To AO/MKEH ObITb yCcTa-
HOBNEH cnocob6 ycTaHOBKM 06pasLa B AaHHOE MOMOXEHNE.
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CuvrHan ynpaBfieHVs AO/MKEH GbITb NOSTyYEH NO U3MEPEHNAM B OAHOV NMPOBEPOYHON TOUKE NPU OLHOTO-
YeyHoOM ynpaBfeHUn WU B HECKOJIbKUX NMPOBEPOYHbIX TOYKAX NPU MHOFOTOYEYHOM YrpaBieHUn.

B nocnegHem cnyvyae HOpMaTUBHbLIM AOKYMEHTOM AO/MKEH OblTb YCTAHOB/IEH O4UH U3 CNeAYHWUX Crno-
co60B ynpaBneHus:

- MO CpefHEeMY 3HAUYeHWHo:

- N0 CpefHEMY 3HAUYEHUIO C KOPPEKLMeil;

- MO MakCMMasIbHOMY WUV MUHUMaNIbHOMY 3HAYEHUIO.

Mpwn nto60oM cnoco6e ynpasBneHusi KOHTPOJIbHAs TOUKa SBASETCS BOOOpaKaeMoil.

Ecnu usgenve, npegHasHaueHHoOe As IKcnyataumn ¢ BU6poM30aaTopamu, 0/HKHO OblTb UCTbITAHO
6€e3 HMX. TO A/1S 3TOr0 COOTBETCTBYIOLWMM 06pa30M U3MEHSIOT CTEMEHb XECTKOCTU YCMOBUIA UCMbITaHWiA. B
HOPMAaTVBHOM [OKYMEHTE MOXET GbITb yKa3aHo, Kakum 06pa3oM criefyeT U3MEHUTb CTeNeHb XecTKOCTH Y-
NIOBUI UCMbITaHWIA, NPOBOAMMbIX 6€3 BU6POM30/IATOPOB.

9.2 HauvanbHOe nccriefoBaHWe YacTOTHOW xapakTepucTukiu obpasua

Ecnm npeanucaHo HOpMAaTUBHLIM AOKYMEHTOM, NPOBOAAT WCCNEA0BaHNe YacTOTHOW XapakTepucTUKK,
no KpaiiHeli Mepe, B 0fHOli Touke o6pasua. Yucno Toyek, 4719 KOTOPbIX ciedyeT onpeaensiTb YaCTOTHY Xa-
PaKTEPUCTUKY. AOIKHO OblTb YKa3aHO B HOPMATUBHOM [OKYMEHTE.

ViccnepoBaHne 4acTOTHO XapakTepUCTUMKN MOXET OblTb BbINOIHEHO BO36YXAEHWeM obpasua rapmMo-
HMYEeCcKOl unu cnydanHol Bubpauueli B granasoHe 4acToT ucnbiTaHuii B cootBeTcTBumn ¢ MOCT 30630.1.1.
YpoBeHb BO3GYXAEHUS AO/KEH ObITb ONpeseneH B HOPMATUBHOM AOKYMEHTE.

YpoBeHb BUGpauuu npy uccrefoBaHN YacTOTHON XapakTepuUCTUKi BbIGMPAKOT TakuM 06pasoM, YTo6bI
OTKNIMK obpasua 6bi1 601ee cnabbiM, YeM Npu BO34eNCTBMN BUOpaLUM B OCHOBHOM PEeXUME UCMbITaHWA, HO
[0CTaTOUHbIM A9 06HAPYXEHUSI KPUTUYECKUX YacToT.

Ecnm uccnepoBaHna NpoBoAaaT, BO36YXaas rapMoHUYECKyo BUGpaLuo, TO CKOPOCTb M3MEHEHUS! YacTo-
Tbl HE A0/KHA NPEBbILATL OLHOV OKTaBbl B MUHYTY. [1n1s 60/1ee TOYHOrO onpeaeneHuns popMbl HacTOTHO xa-
PaKTEPUCTUKN CKOPOCTb KayaHUsi MOXET 6biTb YMeHblLeHa. CrneayeT nsberatb HE060CHOBaAHHO A/INTENIBHOMO
BO36YXAeHVA BUGpaLuein Ha ofgHoli yactoTe.

Mpv nccnepoBaHnm ¢ BO3OYXAEHVEM ClyyaliHoW Bubpauven cnegyeTt UMeTb B BUAy, YTO BpeMs BO30YX-
[EHUS [O/MKHO ObITb AOCTATOUYHLIM 41T MUHUMU3ALMK CyyYaliHbiX Bapuaumii oTkavka. PaspelleHune no yacro-
T€ A0/IKHO 6bITb fOCTATOUYHBIM /151 YAOB/IETBOPUTENIBHOTO ONMUCaHWs (DOPMbl PE30HAHCHOTO Nuka. PekomeH-
fayeTcs. 4Tobbl Ha WUPWHY NUKA Ha YPOBHE MUHYC 3 AB NpuMXxoAnnoch He MeHee NATW CnekTpasibHbIX INHWIA.

HopMmaTuBHbIM [AOKYMEHTOM MOXET 6bITb YCTAHOB/IEHO Tpe6GoBaHWe, YTO6bl BO BPEMS UCC/ief0BaHuUs
YacTOTHOW XapakTepucTukn obpasel, (hyHKLUMOHMPOBaN B 3aaHHOM pexume. Ecnv dyHKUMOHUpoBaHue 06-
pasua npensiTcTByeT ONpeaeeHNI0 XapakTepMCTUK BUGpaLum, To NPOBOAAT AONOSIHATENbHbIE UCCIeA0BaHUSA
YaCTOTHOW XapakTepuCTUKN Npu HepaboTarwem obpasue. B pesynbTtate nccnefoBaHust 4omkHbl 6bITb onpe-
[eneHbl Y OTPaXeHbl B MPOTOKO/IE UCMbITAHUI BCE KPUTUYECKME YacTOTbl JaHHOro o6pasLa.

9.3 Bo3byxaeHue Bubpaumeil HU3KOro ypoOBHSA

[lo npoBeAeHUs UCMbITaHWT B OCHOBHOM peXrnMe MOXeT noTpeboBaTbCsl BO3OYXAeHue obpasua cny-
YaiiHoli BMGpauvei 6onee HU3KOro ypOBHS AN5 NpeABapuTe/IbHOro aHann3a U Koppekuum curHana. Ha atom
aTane BaXHO NOAAEepPXMBaTb CNeKTPasibHY0 NAOTHOCTb YCKOPEHUS Ha MUHMMaNbHOM YPOBHE.

[nuTensHOCTb NpeABapuTEeNIbHOTO BO36YXAeHNs cny4yaiiHol Bubpauneil MOXeT ObiTb CNeayloLLeii:

- Npu cpefHeKBaApPaTUYHOM 3HAYEHUW YCKOPEeHNA Ha 12 AB HWxe YyCTaHOB/IEHHOrO: 6e3 orpaHM4yeHus
BpPEMEHU;

- Npun cpeAHeKkBaApaTMYHOM 3HaYeHUN YCKopeHns Ha 6— 12 ab Huxe ycTaHOBNEeHHOro: He 6osee yem B
1.5 pasa Bbllle YCTAHOB/IEHHOTO BPEMEHM BbIAEPXKKN NMPU OCHOBHOM PeXUMe UCMbITaHWiA;

- Npu cpeAHeKkBagpaTYHOM 3HaYeHUN yckopeHus Ha 0—6 AB Huxe ycTaHOBMEHHOro: He 6onee yem
10 % yCTaHOB/IEHHOTO BPEMEHW BbIAEPXKM MPWU OCHOBHOM peXume UCMbITaHWUA.

[nuTensHOCTb NpeaBapuTenbLHOIO BO36GYXAeHWA cnyyaliHol Bubpauuveil He cnegyeT BbluMTaTb U3 ycTa-
HOB/IEHHOW ANNTENbHOCTY BO3AENCTBUA BUOPAaLVEi Npy OCHOBHOM pPEXUME UCMbITaHWIA.

9.4 Bbigepxka B OCHOBHOM pexume BO3feicTBuA

9.4.1 O6wWwme NosoxeHns
VHorga B peasnibHbIX YCMOBUSX 3KCMayaTauuu usgenve nofABEPXEHO BO3AENCTBUIO KBasunepuogmue-
cKoit Bu6payuu, o6ycnoBneHHoli pa6oToii MalluH, y3/ibl KOTOPbIX (IONATKM poTopa, WecTepHu, Nponennepsbl,
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MOPLUHN 1 T. [.) COBEpPLUAIOT BO3BpaTHO-NOCTyNnaTelbHoe Uan BpalarensHoe asxeHne. Ecnn takasa hopma
BO3[eCcTBMA ABNAETCA LOMUHMPYIOLLEN, TO ee XxapakTepu3yeT LUMPOKONOIoCHaA cnyyaiiHaa Bnbpauus ¢ Ha-
JIOXXEHMEeM y3KOMOJ/IOCHON BUGpaLun NN rapmMoHNYeckmnx KonebaHnin 6051ee BbICOKOr0O YPOBHS.

9.4.2 B036yx/AeHNe y3KONOJIOCHOW 1 WMPOKONONOCHOW cnyyaliHoli Bubpauuneii (RoR)

Bo36yxaeHne obpasiia oCyLLecTBAAT hOHOBON LLIMPOKONONOCHON BUGpaLmeli ¢ HaNoXeHNEM Ha Hee
OZIHOTO W/ HECKOJIbKMX Y3KOMOMOCHbIX C/yYaliHbiX KoNiebaHuii ¢ kayaHneM cpefHereoMeTpuyecknx YacTtoT.

CTeneHb XecTKOCTW YC/I0BWIA UCNbITaHUI B JAHHOM pexumMe onpefenslT napameTpamMmu, yCTaHOBMEH-
HbiMY B 6.1 1 6.2.

B HekoTOpbIX clyyasx BO3OGYXAeHVEe OCYLLeCTBAAT 6e3 KayaHus 4vacToT. Torga UCnbITaHUS AaHHOro
BMAA Masio OTmM4yalTcs oT ucnbitaHuii no FOCT 30630.1.9. Heo6X04MMOCTb MCMO/Ib30BaHWA KadaHnsa 4yacTo-
Tbl AO/KHA GbITb YKa3aHa B HOPMaTUBHOM [OKYMEHTeE.

9.4.3 B0o36yxaeHne rapMOHMYeCKOn 1 LMPOKONOIOCHON cny4yaiHoii Bubpayuein (SoR)

Bo36yxaeHne obpasLia 0CyLWecTBASIOT LUMPOKOMOIOCHONM cyvaliHoi Bubpaumeli C Halo)XeHneM Ha Hee
OZHOTO W/ HECKOJ/IbKMX FAPMOHUYECKNX KONebaHnii ¢ Ka4yaHnem UX 4acToT.

CTeneHb XeCcTKOCTW YCNOBUIA UCNbITaHUIA B JAHHOM pexumMe onpeaensoT napameTpamu, yCTaHOBNEH-
HbiMU B 6.1 1 6.3.

B HekoTOpbIX CrlyYasx Bo3OyxeHne oCyLLecTBNAT 6e3 KayaHus YacToT. Torga napameTpbl, ykadaHHble
B nepeuuncneHusx b). c), d), f) n g) nogpasgena 6.3. He onpegenstoT. He06X0A4MMOCTb NCMO/Ib30BaHNA KauyaHns
YacTOThbl A0/IKHA ObITb YKazaHa B HOPMaTVBHOM [OKYMEHTE.

9.4.4 B036yxJeHue rapMoHMYECKON, Y3KONOJIOCHOU C/yYaiHOoW 1 LIMPOKONOIOCHONW cny4vaiHoi
Bubpaumneii (SoRoR)

Bo36yxaeHne obpasua B JaHHOM pexuMe npeactaBnsieT co6oli KomGMHaLmMo ycnosuin no 9.4.2 n 9.4.3.
[JeTtanbHo cnocob Bo36yXAeHNs A0/MKEH ObITb onpefeneH COOTBETCTBYIOWMM HOPMATUBHBLIM JOKYMEHTOM.

9.5 3ak/nuuTeNbHOe UCCefoBaHNe YacTOTHOW XxapakTepucTuku o6pasua

Ecnu HopMaTUBHLIM AOKYMEHTOM NpeAnucaHo NpoBefeHne HauyasbHOro uccreoBaHust YHacTOTHON xa-
pakTepUcTUKM 06pasLa, B HEM MOXET GbiTb TAKKe YCTaHOB/IEHO TPeGOoBaHVWE MPOBOAUTL aHA/IOTUYHbIE UC-
CNnefoBaHNsA 1 Moc/ie 3aBepLUEHUst UCTbITaHU B OCHOBHOM PEXWME A5 COMOCTaB/IEHWUS C pe3ynbTatamu
HayanbHOro UccnefoBaHUs 1 BbIBEHUS BO3MOXHbLIX M3MEHEHUI U NoBpexaeHuii o6pasua. 3aknounTeb-
Hoe uccniefoBaHMe YaCcTOTHOW XapakTepucTUKM NPOBOAST TOYHO Tak Xe, B TeX e Toukax U C TeMM Xe napa-
MeTpaMmn BO3GYXAEHUS,, YTO U HavyasbHoe. [elicTBMS, KOTOpble HEOGXOAMMO NPeAnpUHATL NPY BbISBNEHUN
pacxoxaeHnsi pesynbTaToB Haua/IbHOTO U 3aKNUYNTENIbHOTO UCCef0BaHWiA, AO/MKHbI 6bITh ONPeaeneHbl Co-
OTBETCTBYIOLLMM HOPMATUBHbLIM AOKYMEHTOM.

10 lMpomexyTo4YHble N3MepeHns

EC/M HOPMATUBHbLIM JOKYMEHTOM YCTAaHOB/IEHO, UTO 06paseL, Ao/KeH (YHKLMOHNPOBATL BO BPEMs UC-
NbITAHWUA. TO 3TUM Xe AOKYMEHTOM MOXET 6bITb YCTaHOB/IEHA HEO6XOAUMOCTb BbINOMIHEHUSI U3MepeHnil pabo-
UMX XapakTepucTrk o6pasLa Bo BpeMS €ro oyHKLMOHMPOBaHUS.

11 KoHeuHas ctabunmsayus

HopmaTuBHbLIM JOKYMEHTOM MOXET 6bITb yCTaHOB/1€Ha HeoﬁXO,ﬂ,MMOCTb Aatb o6pa3uy HeKoTopoe Bpe-
MA Ha BOCCTaHOB/1€EHMNE €ro XapakKTepucTtuk (Hanpmwlep, TeMﬂepaTyprIX) nocne ucnbiTaHui, npexae 4yem
npoBOAUTb 3aKMKUYUTE IbHbIE N3MEPEHUA.

12 3akniouunTesibHble U3MepPeHUs

O6pasel, 4o/MKeH 6biTb NOABEPrHYT BU3yaslbHOMY OCMOTPY, KOHTPO/II0 pasMepoB U NPOBEpKe 3Kcnya-
TaLMOHHbIX CBOICTB COracHo Tpe6oBaHWsIM COOTBETCTBYIOLLEro HOPMATUBHOIO OKYMEHTA.
B TOM e AOKYMEHTE [AOMKHbI GbITb YCTAHOBMEHbI KPUTEPUM NPUEMKU UM OTEPaKoBkM 06pasLia.
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13 CsefeHus, NPUBOAMMbIE B COOTBETCTBYHOLLEM HOPMATUBHOM [OKYMEHTE

a) Bocnpoussogumoe aBuxeHue*

b) Touku kpenneHus obpasua*

c) MonepeyHas BubpaLms

d) YcraHoBka obpasua*

e) donyckun

f) Muk-chakTop (YypoBeHb OTCEUKM 3afaloLero curHana)*

O) CtaTuctmnyeckass TOYHOCTb

h) Pa3peleHune no yactote

i) Amana3oH 4yacToT UcnbITaHWi*

j) CnekTpanbHas NIOTHOCTb YCKOPEHMUS LUMPOKOMOJIOCHON CryyaliHoi Bubpauum®
k) ®opma KpmBOI cnekTpanbHO NAOTHOCTN YCKOPEHUS*

1) AnnTenbHOCTbL BO3AeNcTBMA Bubpaummn*

T) Y3KononocHas cnyvaliiHasa Bmbpaums

n) FapmoHunueckas Bubpauusa 1 CKOPOCTb KayaHWs 4acToTbl
0) [pepgapuTensHas Bblgepxka

p) HavyanbHble namepeHus*

g) MHoroToueyHoe ynpasneHume

r) HanpasneHus Bo3feiicTBus BUGpaLmm

s) HauyanbHoe ¥ 3aknunTebHOe Uccrefo0BaHNs YacTOTHOW XapakTepucTukm
t) Bbigepxka 1 KOHTPOSb (PYHKLUMOHUPOBAHUSA

1) NpoMexyTouHble U3MepeHns

V) BoccTtaHoBneHune

w) 3akniuntesnbHble U3mepeHns*

14 CsegeHusi, NpMBOANMbIE B NMPOTOKO/E UCTbITaHUMA

Pasgen v
nogpasgen HacTosiLero
CcTaHjapTa
4.3
4.3
4.4
4.5
51unb5.2
51.2
5.1.3
5.1.4
6.1.1
6.1.2
6.1.3
6.1.4
6.2
6.3
7
8
9.1
9.1
9.21n95
9.4
10
n
12

B npoTtokone UcnbITaHUi AO0JDKHbI 6bITb npueefeHbl, Kak MUHUMYM, cneayouine ceegeHuns:

1) 3akasuuk (HanmeHoOBaHWe opraHusauuu, agpec)

2) WcnbiTaTensHas nabopatopus (HanmeHoBaHwue, agpec)

3) VpeHTurkaLuMoHHble AaHHble oTyeTa (aaTa coctaBneHus, Homep)

4) [aHHble ucnbiTaHui

5) Tvn ucnbiTaHuii (SoR. RoR. SoRoR)

6) Llenb ncnbitaHui (noBOAOYHBIE MCMbITAHUS, MPUEMKA U T. 4.)
7) CTaHfapT Ha ucnbiTaHus (cooTBETCTBYIOLWMI METOA UCTbITAHWNIA)

8) OnucaHue o6pasua (Mogenb, Homep, YepTex, hoTo, NapaMeTpbl)
9) YctaHoBKa o6pasua (Bua kpennexus, yeptex, poTo U T. 4.)

10) XapaKTepuUCTUKM BUBPALMOHHOM YyCTaHOBKN (nonepeyHas BuGpauus nap.)

11) VsmepuTtenbHasa cucTeMa, pacnonoxeHne gatinkos  (onucaHue, yeptex, hoTo U T. 4.)

12) NHCTpyMeHTaslbHas NOrpeLHoCTb (pe3ynbTaTtbl NOBEPOK, AaTbl NOBEPOK)

13) Crparterusa ynpasfieHus (MHOroTOYEUHbIA KOHTPO/Ib. BYMYMAX)

14) HauvanbHble, NPOMEXYTOYHbIE, 3aKNI0UNTE bHbIE
n3MepeHna

15) Tpebyemasi cTeneHb XECTKOCTU YC/IOBWIA UCMbITAHWIA (MO TEXHUYECKMM YCIOBUSM Ha UCTbITaHUS)
16) PeanbHas cTeneHb XXECTKOCTU YC/IOBUI UCMbITAHUIA  (TOYKM M3MEPEHUS, CTENEHN CBOOO/bI, CNEKTPbI)

17) PesynbTaTbl UCMbITAHWIA (cocTosHve obpasua)

* [laHHblE NO 3TUM MyHKTaM [LOMXHbI GbITb NPUBEAEHbI 0653aTENBHO.
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18) HabniwogeHus v felicTBUS BO BPEMS MCNbITAHUIA

19) Pesiome
20) Nuuo, npoBoavBLLEE UCMbITAHNUSA (MHVMLManbl, hamununs, NOAMNUCH)
21) Komy HanpaBnstoT pesynbTaTbl UCMbITAHWUIA (cnucok nuu. nonyyarLmx NPOTOKO
nCnbITaHWIA)
n punmedaHne — Ecnu pes3ynbTatbl ncnblTaHuia AOJDKHbBI 6bITb 3ad)I/IKCVIpOBaHbI, HanpumMmep, B XpOoHosiornye-

CKOM nopsajgke Cc ykazaHnem napameTpoB ncnbITaHni, Ha6mo,qum7|, BbINOJ/IHEHHbLIX BO BpeMA NCNbITAHUNA, npeanpuHATLIX
[eNcTBMiA N NpuBeAeHNEM Tabnuy M3MEPEHU, TO B 3TUX ClyYasx, Kak npaBuio, BeAyT XypHan ucnbitaHnin. XXypHan uc-
NbITAHNIA MOXET BbITh NpuUIoXeH K NpoTokKony NCNbITAHWNIA.

17



FOCT 31419—2010

MpunoxeHne A
(cnpaBoyHoe)

O6uwue cBeaeHUs 06 UCNbITAHUSAX C COYETaHWEM Pa3HbiX BUAOB BUGPALMOHHbIX BO3eiCcTBNI

A.1 O6wue NonoxeHns

MeTogbl UCTMbITaHUIA Ha CNy4aiiHyto U rapMOHMUYecKyto Bubpaumio yctaHoBneHsl FOCT 30630.1.9 n TOCT 30630.1.2
COOTBETCTBEHHO. B HACTOSILEM MPUIOKEHUN PACCMOTPEHbI 0CO6EHHOCTM MUCMbITAHWIA, B KOTOPbLIX MPUMEHSIIOT coYeTaHme
[BYX yKa3aHHbIX BULOB BO3AEACTBMWIA. VMewowmecs B HAcTosiLlee BPeMs LMGPOBbIE CUCTEMbI YNpaBIeHUs No3BONAT
peann3oBbiBaTh CaMble CIOXHbIE CTPATErnN YNpaBaeHus 4151 BCEX BO3MOXHbIX COYETAHMI CTydaiHbiX ¥ rapMOHUYECKNX
CUTHaNoB. Hanpumep, 4acTOTbl Pa3HbIX FAPMOHMK (TaK Xe KakK W CpejHereoMeTpMUYecke YacToTbl Y3KONOMOCHbIX Cryyaii-
HbIX MPOLECCOB) NPK Ka4aHUM YacTOTbl MOTYT ABUTaTLCSA HABCTPEUY APYT APYTY U NepecekaTbes. ITO YCIOKHSAET MaTtema-
TUYECKoe onucaHue NpoLeccoB 1 3aTpyAHsieT obecneyeHne Heo6X04UMOM TOUHOCTM YNpaB/eHus, YTo TpebyeT NpuUHATUS
HEKOTOPbIX KOMMPOMMUCCHBIX PeLIeHNii.

A.2 CoyeTaHne WUPOKOMNONOCHOIO M Y3KONONOCHOTO (C (pUKCUpOBaAHHOI cpeAHereomeTpuyeckoin yacro-
TOI) cnyyaiHblX CUTHANOB

Bnbpauus gaHHOro BrAa, no CywecTBy, HU4EM He OT/IM4aeTCcs OT LMPOKOMNOIOCHON cnyyvaliHoli Bubpauum, paccmo-
TpeHHol B TOCT 30630.1.9, n He TpebyeT MogndukaLun metoaa UCnbITaHUA.

[lonyckn ans y3KOMOMOCHbIX CMEKTPOB ocTalTcst 6e3 usMeHeHui. JJonoSHUTENbHOTO PacCMOTPEHUSI MOTyT noTpe-
60BaThb TO/IbKO YYaCTKN CONPSXKEHUS Y3KONOMOCHOMO W LLUMPOKOMNO/I0CHOTO CNeKTPoB. Ecan aTu yuyacTku cogepxaTt TONbKO
OfiHY WU ABE CreKTpasibHble IMHAW, & Pa3HOCTb MexXAy YPOBHAMU CMeKTpasibHOW NIOTHOCTM YCKOPEHUS A4S LWUPOKONO-
JIOCHOWA 1y3KONoOCHOI BUGpaLMu Beuka, To AN 06/1eryeHns BOCnpon3BefeHnsa TpebyemMoii BuGpaLum fonycku Ha aTux
yyacTkax MOryT OblTb YBE/IMUEHbI, YTO JO/HKHO OblTb OTPAXEHO B MPOTOKO/ME UCMbITAHWIA.

A.3 CouyeTaHue WIMPOKOMNOSIOCHOTO N Y3KONONOCHOTO (C KaYaHMEM 4acToThbl) CﬂyHaﬁHle curHanos

OCHOBHOIi Npo6aemoli ynpaBneHns npu Bo36yXAeHun Bnbpaymm AaHHOTo BUAa ABASeTCA He06XoAMMOCTb corna-
coBaTb CKOPOCTb kayaHusi n ahekTNBHOE BPEMS YCpeAHEeHNs B Lenu o6paTHOW cBA3W. ECnu cKopocTb kKayaHWs BbIiCO-
Ka. a Bpems ycpefHeHUs Bennko, To Habnogaetcs apekT pasmbiTUA CNeKTpasnbHbIX NUHWIA, KOrAa dHeprus us ofHoi
cnekTpasbHOW IMHUN «nepeTekaeT» B cocegHue. MNpun 3aTOM TepseTca NpAMOYrosibHas opMa cnekTpa y3Konos0CHOro
cUrHana, v cuctema ynpasfeHus [OXeT 0CTaHOBUTb UCMbITAHWSA BCAEACTBUE TOrO, YTO PAA CNekTpasbHbIX NMHWIA BbligeT
3a npegenbl gonycka.

CucTtema ynpassieHuns, (opMUpys Ha BbIXOAE HOBYHO CMeEKTPasibHYl0 NIOTHOCTb YCKOPEHNS, OCyLecTBASeT ycpes-
HeHWe. HanpyMep aKCMOHeHLanbHoe, No BbiIGOpKe 3HAYEHWA U3 NpeALecTBYIOLLEro cCUrHana, 4tTo no3sonseT obecneunTb
cTabunbHOCTL ynpasneHus. MpuHMMaemMoe Npu 3TOM BO BHUMaHWe Y1Cno cTeneHelt cBo6oAbl 3aBUCUT OT KoadhduumeHTa
yCWUieHnst B Lenn obpaTHO CBSA3M — YeM MeHblUe ero 3HavyeHune, TeM 60MbWwnii MHTepBas BpEMEHN Heobxoaum ANns cy-
LLeCTBEHHOTO NU3MEHEHUS OLEHKM, T. €. TeM cTabunbHee paboTaeT cuctema.

Mpy KayaHUW Y3KOMONOCHOTO CUrHana MpeflecTBylolMe 3HAUYEHUst CUrHana, BXOAsLMe B BblGOPKY, WCMOMb3ye-
MYI0 @/ITOPUTMOM pacyeTa OLEeHKWU, MOTYT 6bITb JOCTATOYHO BbICOKOTO YPOBHS, YTOObI OLEeHKa CneKkTpasbHON NA0THOCTH
yCKOpeHUsi MpeBbicuna npeAessl fonycka ¢ nocnefyloleii ocTaHoOBKOW UCNbITaHUii. DTOro MOXHO n3bexaTb, yBenynB
KoadhhuLMeHT 06paTHO CBA3M, YTO 3KBUBANEHTHO YMEHbLUEHWNIO Yncna ycpegHsaeMblX 3HaueHnii (yMeHblueHno addek-
TMBHOTO BPEMEHW YCpPeAHEeHNs B Lienn o6paTHO CBA3M), HO MPK 3TOM [IOXET O6bITh NOTEPSHA CTAbWU/IbHOCTb yNpaBieHus.

Takum 06pa3oM, B KaX/0M KOHKPETHOM C/llyyae B OTHOLEHUM KO3 uLmeHTa 06paTHOli CBA3M HEOGXOAUMO onpe-
[enATb HeKOTopoe KOMMNPOMUCCHOE 3HaYeHune.

Ecnu nabopatopus ob6nagaeT COOTBETCTBYIOLWUM 060pyA0BaHNeM, NOMNE3HON NOXeT okas3aTbCsA 3anucCb curHana
BMGpaLun B TOUKe ynpaBieHnsa Ans ero nocnegytouieil o06paboTku ¢ NnpUMeHeHNeM pasHbiX aifopUTMOB CNeKTpasbHOro
aHanu3a. 3T0. KOHEYHO, HNKaK He U3MEHUT YCI0BUA YXxe MpoLeLnX UCNbITaHWi, HO NO3BOANT YTOUHWUTL, KaKMe UMEeHHO
YCNOBUSA UCMbITAHUIA BblNIN peann3oBaHbl C NOCAeAYOLNM OTPaXKEHNEM 3TUX YCNOBUI B MPOTOKO/IE UCTbITAHWIA.

A.4 CoyeTaHue WHUPOKOMONOCHOTO CUTHAMA C TAPMOHNYECKUM CUFHANOM Ha (PUKCUPOBAHHOI YacToTe

BblgesieHne CUCTEMON ynpaB/ieHUst TapMOHUYECKO COCTaBMsloWel CurHana M3 ee CMEecH C LUMPOKOMOJIOCHBIM
curHanom B o6LieM BUAe nNpeacTasnsieT co60i CnoxHyto 3agady. 3Ta 3agaya 6yaeT npolye, ecav oTHoLWeHe aMnanTy-
Abl TAPMOHUYECKOT0o CUHTana K cpefHekBafpaTuiHOMY 3HAUEHUIO Cly4aiiHoro curHana Benko. C yMeHbLUEHWEM AaHHO-

r0 OTHOLUIEHUS] TOYHOCTb BbIAENEHNUSA FAPMOHUYECKOW COCTABASAOLWEN MOXET yXyAlIATbCs, Kak NoKasaHo B CleaytolemM
npumepe.
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Mpumep — Ans nccnefosaHna 6blM UCNOMNb30BaHbl LMK POBbIE CUCT EMbI yNpasaeHnsa Tpex Tunos. MNa-
pamMeTpbl UCNbITaHUA BO BCeX CAyyasnx 6blIN HEN3MEHHBIMW.

CnyvaiiHas Bu6pauyus:

- AnanasoH yacToT: 10—2000 Iy,

- YPOBEHb CNeKTpasbHOW NNOTHOCT U yCKOPeHUs (NoCcTOAHHbINA): 0.005: 0.01; 0,054 /Tw,

- paspelueHue nNo yacToTe (MakCMManbHO BO3MOXHoe): 1y,

- yncno cTeneHeit ceo6oabl (MakcumanbHO BO3MOXHOe): 120.

FapmoHunueckasn subpayns:

- amnanTyga: 5a°

- yacToTa: 20; 160; 380 'y,

Bo Bpems ucnblTaHuii Ha NOCTOAHHOW YacToTe rapmoHuyeckoli Bu6paumm 611N UCNONb30BAHbI BO3-
6yX/AEeHUsA Npu BCEX BO3MOXHbIX COYETaHUAX YPOBHA CNeKTpaNbHOW NNOTHOCTMW YCKOPEHNS N aMNAnTYyAbl
rapMoHMW4YeCcKoro curHana B TeueHue 60 c Kaxgoe.

BbIXOAHOW curHan cucTeMmbl ynpasB/ieHUs nogaBascs Ha yCTpPoicTBO uudpoBoit 3annucm ¢ YacToT O
Bbl6GOpKM 12,5kl Y. 3T AaHHble NepefaBanncb Ha KOMNbIOTEpP ANA pacyeTa CnekTpasbHON NNOTHOCTMW yCKO-
peHus. MNpn KOMNbIO TEPHOM aHannse 6biN NCNONb30BaHbI CeAylolW e 3HaYeHnss napame T poB:

- AvanasoH yacToT: 10—2000 Iy,

- paspeweHue no yacrtoTe: 1y,

- yucno cTeneHein ceobopabl: 120,

- AN TenbHOCTb Bbibopku: 60 c.

Mpumepsl pacyeTa rpaduka cnekTpanbHOW N1OTHOCT W YCKOPEHNS ANA OAHO U3 CUCT EM ynpaBieHus n
pasHbIX YacTOT BO36YXAeHNs rapMoHnYecKkolt Bubpaynein nsobpaxeHbl Ha pucyHkax A.1 nA.2.

2
CnekTpasibHas NA0THOCTb YCKopeHust, p//TLy

PucyHok A.1 — apmoHu4yecknii curHan Ha YactoTe 160 Iy,
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CnekTpasibHas NN0THOCTb yckopeHus, g Ty,

B Ta6nuue A. 1npuBeeHbl 3HaYeHUs CNeKT pasbHON NIOTHOCT U YCKOPEHUA Ha CpeHereoMe T puyecKoii
yacToTe AnanasoHa 4acTOT A/ BCEX M3MEPEHMIi. M0 3TUM 3HAYEHUSIM PACCUMT aHbl CPeJHEKBALPAT NUYHbIE
3HaUYeHUs yCKOPeHUsi U B moc/iefHeM cTon6Le NnpuBeeHbl X OTKIOHEHUS, B MPOLEHTax, 0T TeopeTU4Yeckoro
3HaueHns. 3TO OTKIOHEHUE MOXET Xapak Tepn3oBaTb KAYECT BO BOCMNPOU3BELEHUS TAPMOHUYECKOTO BO36YXK-
AeHus. TIOCKOMIbKY CPABHMBAK TCHA TO/IbKO CPpeAHEeKBaApPaTUYHbIE 3HAYEHUS, HUKAKUX BbIBOAOB O KayecTBse
BOCMpou3BeeHNs POPMbl CUHYCOUAANBHOIO CUTHANA CAENATb HeNb3s.

L ns nonyyeHUs MHPOPMALMM O TOM. HACKOJIbKO CYUleCTBEHHO OTK/IOHEHUE OT NEPUOSMUYHOCTM B BO3-
6yXAaeMOM rapMoOHUYECKOM CUTHane, AN KaxX40oro 5-ceKyHAHOro WHTepBana curHana suGpauum Gbina pac-

cuMTaHa yHKLUA aBTOoKoppenauuun. NMpuMepsl Takux pacyeToB ANA ABYX pa3HbiX YPOBHel hpOHOBOro cny-
yaliHOro wyma npueefeHbl Ha pucyHke A.3.

DyHKUMS aBTOKOppEenaumu, (m/c2)2

} - CMY:0,0142/Ty; 2 - CAY: 0.005f2 Ny

PucyHok A.3 — ABTOKOpPpensAunoHHas yHKUNA 418 CMECU CyYaikHOro wyma
C rapMOHNYEeCKUM CUrHasom Ha yacrtorte 160 Iy
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Tabnunuya A.l — PacyeTHas cnekTpasbHas NJO0THOCTb YCKOPEHMSA HA YacToTe rapMOHUYECKOro CUrHana B ero CMecu ¢
LUIMPOKOMOMOCHBIM CyYaiiHbIM CUFHANOM

CpepaHekBagpaTniHoe

CMNY wnpoKononocHo OTHOCKUTenbHan

CucTema ynpasneHus cocrasnsiouedi. 44Ty Yactora. 'Ly 3HauYeHne yckopeHus. NorpewHocTs. %
BO
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 11
380 3.56 0.6
20 3.49 -1.2
0.005 160 3.52 -0.4
380 351 -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
20 351 -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 14
3ajaowmii rapMoHNYecknii curHan (peanbHblii) 3.53 -0.2
3agatowmii rapMOHUYECKUiA curHan (TeopeTnyeckuin) 3.54 0.0

Mocne aTOro AnsA Kaxaoro nsmepeHunsa 6bian onpefeneHbl KBagpaThl aMnanTyAbl 4158 BpeMmeHun 57 aB-
TOKOPpPensAUMOHHOW PyHKUMK, rge T— nepuoj rapMoOHMYECKOro curHana. 3T 3Ha4YeHNs ykasaHbl B Tabnu-
ue A.2. OTK/IOHEHUSA, B MpoLeHTax, 0T TeopeTUYeCcKoro 3Ha4YeHnss NpuBejeHbl B nocnegHem cTonbue aTow
Tabnuubl.
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Ta6nunuya A.2 — PacyeTHas aBToKoppensumoHHas (YyHKUMA A ONA CMeCcu rapMOHMYECKOro U LUIMPOKOMNOIOCHOTO
CNy4aliHoro curHanos

cny
oot dacrora, a2, —
BA**
20 0.05 12.45 -0.4
0.005 160 0.00624 12.71 1.7
380 0,00264 12.65 12
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
20 0.05 12.14 -2.9
0.005 160 0.00624 12.3 -1.6
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
3apaoWwnii  rapMoOHNYECKNiA  curHan 160 0.00624 12.48 -0.2
(peanbHbIl) 360 0.00277 12.49 -0.1
380 0.00262 12.49 -0.1
20 0.05 12.5 0
3ajalowmnii  rapMoHUYeckuii  curHan 160 0.00625 12.5 0
(TeopeTuyecknil) 360 0.00278 125 0
380 0.00263 12.5 0
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Takve pacyeTbl NPUMEHUMbI TONbKO B C/lyyae, Korga Bo36yxXAeHWe NPOUCXOANT Ha (PUKCUPOBAHHOM ya-
CTOTe, TOYHO coBnajatuieil ¢ 0a4HON N3 cnekTpasbHbiX NMHUIA. ECNM Takoro coBnajeHus HeT, To Hab/io-
faeTCcs yTeyka MOLWHOCT U CNEKTPaNbHOro NuMKa, KOTopas MOXeT focTuraTb 17 % npu nonajaHuun 3Toii
4acTOoOTbl TOYHO NOCEpPeAUHE MeXAY CNeKT panbHbIMU NMHUAMU. OfHAKO Takas NorpewHoOCcTb HOCUT cucTe-
MaTUYecKkuii xapakTep 1 MOXeT 6bl Tb KOMNEHCUPOBAHA C MOMOLLbI COOTBETCTBYHLINX aNTOPUTMOB.

A.5 CoyeTaHVe WNPOKOMOSIOCHOTO CUTHANA C TapMOHUYECKUM CUTHAIOM C KaYaHWeMm 4acToTbl

M3noxeHHoe B pasgene A.4 NpUMeHNMO U K BUGpauumn gaHHoro Buga. Gonee Toro, ecnym 4yactota rapMoHUYecKoro
CUTHaNa U3MEHSIETCS, MOXEeT NOSIBUTbCSI 3HAYUTE/IbHAS AOMOMHUTE IbHAS NOrPeLHOCTb, B OCHOBHOM CBSi3aHHasi C asro-
pUTMOM yCpeaHeHUsi CnekTpasbHON NIOTHOCTY YCKOPEHWs, NPUMEHEHME KOTOPOro PacCcUnTaHo TOMbKO A1 YACTO CyYaii-
HOro curHana. Takoli anropuT™M He NO3BOJISET OLEHUTL aMNIMTYAY raPMOHMUYECKOW COCTaBsoWel n3MeHsoLWecs ya-
CTOTbl. M03TOMY MOXeT NoTpe6boBaThCA NPOBEAEHVe aHannsa, Npu KOTOPOM BblAe/IeHNE rapMOHUYECKO cocTaBnsioLei
npeacTaBnano 6l CO60M OTAENbHbIV 3Tan.

A.6 CoyeTaHue LWINPOKOMNONOCHOTO M Y3KOMOJIOCHOTO C/yYaiHblX CUTHA/IOB C TAPMOHWYECKUMU CUTHANaMun
Ha (PMKCMPOBAHHbIX Y UBMEHSOLWMXCA YacToTax

Takasa popma Bo36yxaeHunsA npeactaBnsieT cob60i camblil CNOXHbIV cnyyvaid 4Nns aHannsa, NoCKobKY A0NOHUTE b-
HYI0 CMIOXHOCTb NPUAAT HE TO/IbKO BO3MOXHbIE NepeceyeHnss U3MeHSIOLNXCA YacTOT rapMOHUYECKUX COCTaBASIOLLNX,
HO 1 NepeceyYeHns y3KONOIOCHbIX COCTAaBALMX CAyYaiiHOro curHana.

Bo36yx/eHne faHHOro BUAA PEKOMEHAyeTCsi MPUMEHsSTb TO/IbKO B Cllyvae KpaiiHeil He06X04MMOCTU M TObKO Npu
Yy4acTUM OMbITHLIX U KBAIMMPULUPOBAHHbBIX CNELVaMCTOB. B NPOTMBHOM C/llyyae JOCTOBEPHOCTb M BOCMPOU3BOAMMOCTb
pe3ynbTaToB UCMbITAHWIA MOTYT 6bITb NOCTAB/EHbI NOA COMHEHNE.
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MpunoxeHne B
(pekomeHpyemoe)

PyKOBOACTBO MO NPOBEAEHNI0 UCMbITAHUI

B.1 BBOAHble 3aMevaHus

ObecneyeHne BOCNPOM3BOANMOCTY pe3y/nbTaTOB UCMbITAHWA ABNSETCA HEnpocToit 3agaveil. Benegcteune cratu-
CTUYECKON NPMpPOAbI Cy4aliHOro CUrHana, CoXHOro oTkAnka obpasya 1 NorpewHocTen aHann3a HeBO3MOXHO C yBEPEH-
HOCTbIO Npefckasatb, ByAeT M UCTUHHAsA CnekTpanbHasa NNOTHOCTb YCKOPEHWS, BO3AecTByolWero Ha obpasel, cosna-
fAaTb C Habnogaemoli cnekTpanbHOW MAOTHOCTLIO YCKOPEHNUs B npejenax ycTaHOB/IeHHbIX AOMYCKOB. s 3Toro Heob-
XONM KOMMMEKCHbIA 1 Tpebyowuii 601bINX 3aTpaT BpeMeHW aHann3, KOTOpblii HEBO3MOXHO BbINOMHUTL B peasibHOM
macwtabe BpeMeHu.

XapakTepucTuki 60/1bINHCTBA LUGPOBLIX CUCTEM YNpPaB/EHUA, KOTOPbIE MOTYT 6biTb UCMNONbL30BaHbLI A1 NpoBe-
[leHNs ncnbiTaHnii c coueTaHnem BMOGPaLMOHHbIX BO3AENCTBUI pa3HbiX TUNOB, CXOXW Mexay coboii. Bapbnpys Heckonbko
BbI6GMpaeMbIx NapameTpoB CUCTEMbl YNPaBNEHWUS, MOXHO MOYYNTb OLEHKM CTATUCTUYECKOW TOYHOCTM BOCMPOU3BOAU-
MOTO ABWXEHWS, XapakTepn3yemoi pasHOCTbI0 Mex/Ay WCTUHHON 1 HabngaemMoil cnekTpanbHbIMU MIOTHOCTAMU YCKO-
peHuns. OKoHuYaTenbHbIl BbIGOP J0/MKEH NO3BONNTL CBECTU 3Ty pasHOCTb (6e3 yueTa ApYrnx UCTOUHWUKOB NOrPeLIHOCTH) K
MUHVMYMY.

Koppekumns MCX0HOM CnekTpanbHOi NIOTHOCTU YCKOPEHUA SBASETCA PeKYPPEHTHO npoueaypoii, peannsyemoii ¢
noMOLLbI0 Lenn 06paTHoi CBA3M cuCTeMbl ynpasneHus. Mpu aTom ahhekTnBHOE BPEMS yCpeAHEHNUA CUTHana B aHHOW
npoueaype 3aBMCUT OT HECKOJIbKMX (haKTOPOB, TaknMx Kak CoCcTas annaparypbl, nepefaToyHas thyHKLUSA CUCTEMbI B LLe/IOM,
dopma 3apaBaemoil cnekTpasbHON NJOTHOCTW YCKOPEHUS, anroputMm ynpasfieHus 1 napameTpbl UCNbITaHWi, KoTopble
[0MXHbl 6bITb BbIGpaHbl 40 NPOBEAEHUA 3TUX UCMbITaHWA. B UNCNO yKasaHHbIX NapameTpoB UCMbITaHW BXOAAT MaKcu-
MasibHas YacToTa aHann3a, paspelleHne no yacToTe 1 ypoBeHb OTCeUKV 3a4atoLero cunyana.

ANropuT™ ynpasnenus ciny4aiiHoii Bubpaumneil 4omxkeH obecneynsaTb KOMNPOMUCC MEXAY TOYHOCTHIO ynpasneHus
1 ath(PeKTUBHLIM BpEMEHEM yCpeHeHus curHana (bbicTpogeiicTBuem paboTbl Lenn o6paTHOI cBsA3N). Beicokas TOUHOCTb
ynpas/ieHns npejnonaraeT yBe/NMYEHNE YnCNa AaHHbIX, UCNOMb3yEMbIX B PEKYPPEHTHOI npoueaype, 1. COOTBETCTBEH-
HO, yMeHblUeHne bbiCTpoAenCcTBUSA paboThl Lieny 06paTHO CBA3KM, T. €. 3aMe[IeHne peakLun Ha U3MEHeHNs peasibHo
CneKTpanbHOi NI0THOCTN YCKOPeHNs. Ha TOYHOCTb ynpaBneHns n 6bicTpogeiicTerne Lenn o6paTHOI CBA3N BANSAET Takke
BblOpaHHoe paspelleHune no yactote. O6bIYHO yBEIMUEHNE pa3peLleHns No YacToTe NPUBOAUT K MOBbLILLEHNI0 TOYHOCTU
ynpaBsneHus, HO yMeHbLIaeT 6bicTpoAeicTBME Lienn 06paTHOi CBsA3N. UTOObI YMEHbLINTL PACXOXAEHNE MeX /Yy UCTUHHON
1 HabnwogaemMoii cnekTpasibHbIMU NAOTHOCTAMU YCKOPeHUsl, He06X0ANMO NoA06paTh ONTUMasbHbIE 3HAYeHNs BbilleyKa-
3aHHbIX NapameTpoB.

MiccnefoBaHnsa 4acTOTHO xapakTepucTuki o6pasta no3soaloT NOAYUNTL BaXKHYIO MHDOPMaLMIo O XxapakTepe B3a-
umogeiicTensa obpasua n BubpocTeHga. Hanpumep, B Xo4e Takoro UccnefoBaHus MOXeT ObiTb 06HapYXeHOo Ype3MepHo
60nbLIOE ycunenne subpauumn ycTpoiicTBOM KpenneHus o6pasua unu cosnajeHne pe3oHaHcos obpasua n ycTpoiicTea
KpenneHus.

B HacTosLemM NpUIoXeHUn, B NEPBYIO oYepesb, PaCCMOTPEHbl BOMPOCHI, OTHOCALLMECS K Cy4YaliHoii cocTaBnsio-
uielii Bo36yXxaeHna. B OTHOWEHNN rapMOHNYECKON cocTaBnAlLWEen BO3OYXAEHNA (Ka4aHWs Y4acToTbl, CKOPOCTU KardaHus,
MCNO/b30BaHUA Cnefsawnx ouabTPoB) MOXHO PyKOBOACTBOBaTLCA pekomeHgaumamu FOCT 30630.1.2.

B.2 TpeboBaHus K ucnbiTaHNAM

B.2.1 OaHOTOYe4YHOe U MHOTOTOYeYHOe ynpaBneHne

B.2.1.1 O6wwne NoNoxeHns

MpoBepKy cOOTBETCTBMSA TPe6OBaHNAM UCMbITAHWI NPOBOAAT HA OCHOBE 3HAYeHWi KOHTPOIMPYeMOoro napameTpa,
Nony4yeHHOro B pe3ysibTaTe 06paboTkM cUrHana B KOHTPO/IbHOW Touke.

Ana xecTknx nnu manorabapuTHbIXx 06pasLoB, HanpumMep KOMMNOHEHTOB 060pyAOBaHNA, a Takke B TOM cnydae,
ec/in U3BECTHO, YTO BAUAHME o6paslia, XEeCcTKO 3aKpenneHHOro Ha BMGpPOCTeHAe, Ha AUHAMUKY CUCTEMbI B AnanasoHe
4acTOT MCMbITaHW HEBeNNKO, J0CTAaTOYHO BbINOMHATL M3MEePeHUs B O4HOM NPOBEPOYHOW TOuKe, KOTOpas TeM CambiM
CTaHOBUTCSA KOHTPOJIbHOM TOUKOWA.

B cnyyaB 06pa3uoB 60/blINX pasMepoB WU CAOXHON (hOpMbl C AafieKo pasHECEHHbIMWU TOYKaMW KpenieHus
ANA ynpasieHns UCNonb3yloT O4HY U3 MPOBEPOUHbIX TOYEK UM BOOGPaxaeMyt KOHTPO/IbHYIO Touky. B nocnegHem cny-
Yyae crnekTpasibHyl NAOTHOCTb YCKOPEHWUS BbIYUCAAT MO CUrHaNam B HECKO/IbKMX MPOBEPOYHbIX TOYKax. [I1si CMOXHbIX
UM KPYNHbIX 06pasL0B peKoMeHAyeTCs UCMOo/b30BaTb yrnpaB/ieHre No CUrHany B BOOGPaxaeMoi KOHTPOJSIbHOW Touke
(cm. 3.6.3).

B.2.1.2 OpgHOTOYeYHOE ynpasseHue

MN3mepeHuns NnpoBoAAT B O4HON KOHTPONLHON TOYKe, W 3HAYEHME KOHTPO/IMPYEeMOro napameTpa Ha Kaxpaoi yactoTe
HenocpeACcTBEHHO CPaBHWUBAIOT C 3aJaHHbIM.
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B.2.1.3 MHoOroto4yeyHoe ynpasneHue

B.2.1.3.1 O6Lme NonoxeHus

Mpy HEOGXOA4MMOCTH OCYLLECTBIEHNS MHOFOTOYEYHOTO YNPaB/IeHNs BbIGUPatOT OAHY U3 ABYX CTPATErNil ynpaBieHus.

B.2.1.3.2 YnpaBneHue no cpegHemy 3HayeHuto

[laHHas cTpaTterus ynpasieHus npegnonaraeT BblUMC/IEHWE KOHTPOIMPYEMOro napaMeTpa Ha Kaxzol yactote ans
KaXA0li NPOBEPOYHOI TOYKW, NOC/e Yero ANA BblYNCNEHHbIX 3HAYEHWI Ha kaxAol YacToTe HaxoAsaT apudmeTnyeckoe
cpefiHee Mo BCeM NPOBEPOYHbIM TOYKAM.

MonyyeHHble cpegHne apudmMeTnUYeckne 3HaYeHNs CpaBHMUBAIOT C 3afaHHbIMU 3HAUYEHUAMWN KOHTPOIMPYEMOro na-
pameTpa Ha KaxzAoi yactoTe.

B.2.1.3.3 YnpaBneHue rno aKkCcTpeMasibHOMY 3HaYeHuto

Mpu BbIGOPE AAHHOI cTpaTernu ynpasneHusi 3HaYeHNs KOHTPOMPYEMOro napameTpa Ha Kaxpol yacToTe onpe-
[ensoT Kak akcTpemasibHoe 3HayeHne B COBOKYMHOCTU JaHHbIX NapameTpoB, NOMyYEeHHbIX A5 CUrHaNOB BO BCEX MpPo-
BEPOYHbIX Toukax. Takum 06pa3om, 3HAYEHUS KOHTPO/IMPYEMOro napamMeTpa, N0 KOTOPOMY OCYLLEeCTB/SAT ynpasneHue,
npefcTaBnaloT coboii ornbaroLLyo 3HaYeHn KOHTPOIMPYeMOoro napamMeTpa, NoayYeHHbIX 418 BCeX NPOBEPOYHbIX TOYEK.

B.2.2 BepOATHOCTHblEe XapaKTepucTuUKn

B.2.2.1 PacnpefefneHne MrHOBEHHbIX 3HAYEHWI

PacnpegeneHne MrHOBEHHbIX 3HAYEHWIA X 3afatoLero cnyvyaiHoro curHana Ao/mkHO yA0BNEeTBOPSTbL HOPManbHOMY
3aKOHY, onuncbiBaeMoMy hopMysioit

rae p(x) — NNOTHOCTb BEPOSATHOCTY pacnpejeneHnss MTOBEHHOTO 3HAYeHNs 3ajatollero curHana;

0 — cpefHeKBagpaTuyHoe 3HayeHne (CTaH4apTHOe OTK/IOHEHWEe) 3ajaloLero curHana.

CpepHee 3HaueHune ciy4aliHoro curHana subpauum npegnonaraioT paBHbIM Hy/HO.

MNOTHOCTL BEPOSITHOCTW pacnpefeneHuns ANsi COBOKYNHOCTW CnyyaliHblX CUTHANOB U coyeTaHWs y3KOMOM0CHOro 1
LLIMPOKOMOMOCHOTO CAyYaiiHbIX CUTHANOB NoKa3aHa Ha puUCyHke 2. MA0THOCTb BEPOATHOCTW pacnpejeneHus na coveta-
HUSI TaPMOHMYECKOTO W C/ly4aliHoro CUrHasioB nokasaHa Ha pucyHke 4.

B.2.2.2 Muk-chakTop

Muk-thakTop xapaktepusyeT pacnpefeneHmne curHana Bo36yxaeHns Kak OTHOLIEeHNe MakCMMaibHOro MIHOBEHHOTO
3HaueHns curHana K ctaHA4apTHOMY OTK/IOHEHMIO (CM. Takke PUCYHOK 2).

[aHHbIl napameTp MOXeT 6blTb MCNO/Ib30BAH TO/IbKO B OTHOLLIEHUW 3a4atoLLero CUrHana, reHeprpyemMoro Ha BbIXO-
fe unpoBoii cncTeMbl ynpaBieHUs UCMbITAHUSAAMU, NOCKObKY HEMHeHOCTN BCell cucTeMmsl, BkovatoLeli B cebst ycu-
ANTeNb MOLHOCTUN, BUGPOCTEHA, YCTPONCTBO KPENJeHNs N NCnbiTyeMblii obpasel, MOryT uckasuTtb hopmy curHana B npo-
BEPOYHOI TOuKe. BAvsHWe gaHHbIX HEIMHERHOCTE B LLMPOKOM AMana3oHe YacToT yCTpaHUTb, Kak npasBuio, HEBO3MOXHO.

B cOOTBETCTBUM C HACTOALMM CTaHAAPTOM 3HavyeHue Nuk-hakTopa JOMKHO 6biTh He MeHee 2.5 (CM. Takxke 5.1.2).
Ecnun gna 3apatouiero curHana, pacnpefeneHHoro no HopMasibHOMY 3aKOHY, YPOBEHb OTCEYKM paBeH 2.5 cTaHAapTHbIX
OTKMIOHEHWIA, TO NpubNnsuTensHo 99 % AaHHOro curHana nonageT Ha yCuaMTenb MOLHOCTN 6e3 UCKaXeHWiA.

B.2.3 Cnapfbl Ha HU3KUX N BbICOKMX YacToTax

HacTosAwwmii cTaHgapT npeanonaraet, YTO cnekTpasbHas NAOTHOCTb YCKOPEHUS WMeeT MpsSMOYronbHyt copmy
(nnockyto BepLuMHY) M BCE YacTOTHble COCTaB/sAlOLWME PacnofiokeHbl B Anana3oHe mexgay yactotamu  u f2 (cm. pu-
cyHok 1). OfHako Ha npakTuke BO36YxAaeMblii cUrHan uMmeeT cnafbl CNeKTpasbHON NIOTHOCTU YCKOPEHUs B 061acTsx
HU3KUX U BbICOKMX 4acToT. YTo6bl cpeAHekBagpaTMyHOe 3Ha4YeHne ocTaBanoch Kak MOXHO 6o/iee 6/M3KUM K 3aaHHOMY,
3TW cnafbl J4O/KHbI 6bITh 4OCTATOYHO KPYTbiMU. O6bIYHO KPyTU3HA crnada B 06/1acTu HU3KMX YacToT paBHa 6 Ab'okTasa.
Ecnu 3HaveHve cnekTpasibHOl NIOTHOCTU YCKOPEHNA B TOYKE  BE/IMKO, & BO3MOXHOCTU UCMbITaTe/IbHON YCTaHOBKM MO
[ONYyCTUMbIM 3HAYEHUSIM NepeMeLLeHNs orpaHnYeHbl, 3T0 MOXeT NoTpeboBaTb YBeNNYEHUS KPYTU3HBI cnaga B o6nactn
HU3KUX YacToT. PacuyeTbl nepeMeLleHns gnsa cayvyanHoro curiana npusegersl 8 B.2.4.

Kak npaBunio, guHaMmnyeckuii gnanasoH 418 ABYX COCeAHWUX NWHWI CNeKTpanbHOW NNOTHOCTW YCKOPEHNUA Npu nc-
nonb30BaHUN LUPOBOI CUCTEMBI yNpaBieHnUs uUchbiTaHuaMKU coctasnseT 8 Ab. Ana foCTMXeHUS 60nbluei KpyTU3HbI
cnafa rnoxeT noTpe6oBaTbCs YBENNUYNTL paspeLlleHmne no YyactoTe (T. €. yMeHbLINTb 3HaYeHne Bc). Ecim 9To HeBbINOHK-
MO. a Takke B C/yyae, KOrAa yBesimyeHne KpyTu3Hbl cnaga He no3BoseT 06ecneyunTb CHUKEHVE 3HaYeHN nepemeLteHns
[0 JONYCTUMOrO YPOBHS, ClefyeT pacCMOTPeTb BO3MOXHOCTb YMEHbLUEHNS HUXHEN rpaHuLibl 4onycka AN cnekTpanbHol
NJIOTHOCTU YCKOPEHUA Ha HU3KNX YacToTax.

B o6nacTv BbICOKMX 4acToT Npo6em ¢ obecneyeHrem KpyTU3HbI cnaja He cyliecTByeT. Ha yacTtoTax Bbilwe (2 kpy-
T3Ha cnafja [o/XHa CoCTaBNATb MUHYC 24 fB'oKTaBa n MeHee.

B.2.4 PacuyeT cpefHekBagpaTWUHbIX 3HAYEHWNI YCKOPEHUNS, CKOPOCTU W NepemMeLleHuns

CpepHekBagpaTviHOe 3HaYeHne YyCKOPEHWs, CKOPOCTU Un nepemelleHns B apekTMBHOM gnana3oHe 4acToT uc-
nbiTaHW NpeacTaBnseT co6oli kBaApaTHbI KOPEHb U3 CyMMbl CPeHUX KBapPaTOB 3HAYEHWU 3TUX BEe/IMYWH B COOTBET-
CTBYHOLWMX nogananasoHax. Kaxablii 3 Takmx nogananasoHoB onpefensietcs 3Ha4yeHnemM cnekTpasbHOW NI0THOCTH YCKO-
peHus S. (m/c/r/Ty, o6pasylownx ero cnekTpaabHblX MMHWIA Ha YactoTax fnu /, * v TlU. WMPUHOW NONOCkl YacToT Mexay
aTumMm nuumamm (/, +1 - fn) n kpyTM3HON cnaga M. gb'okTaBa. cnekTpasbHOW NIOTHOCTH YCKOPEHNA MeXAy COCeAHUMMU M-
HUAMU. Huxe npusefeHbl hopMynbl A5 pacyeTa CpeHUX KBaapaToB 3HAYEHW YCKOPEeHUs, CKOPOCTU U NepeMeLLeHuns.
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CpepfiHuii kBagpar yckopeHus a2, (m/c2)2:

onaM* -3
3+ = 3S..
M+3 (B-2)
onaM=-3
(B-3)
ons Ji#=0
3R2=s,("1-U (B-4)
CpegHuii kBagpar ckopoctun V2. (M/c)2:
anaM?3
/ \bl13
3S,., 1 1]
n2 B-
M -3 (ftinn.1) (B-5)
onaM =3
(B-6)
CpefHuii kBagpat nepemelyeHns d2, MM2:
ana M+ 9
K03 3Snt1 1 1
492 M - 9 b4 (B-7)
onaM =9
d2_ 13 s»>ii,
(B-8)

" 4a2 <o, i

BbiwenpreeeHHble (hOPMy/bl CpaBeAnBbl, €CN Ha rpaduke CnekTpasbHON NAOTHOCTU YCKOpeHus, rae obe
KoOopAMHAaTbLI AaHbl B lorapuMmuyeckomM maclitaée, popma cnekTpanbHOW NIOTHOCTM YCKOpPeHMs o6pa3oBaHa NpsiMbiMun
nMHUAMK. B aTom cnyvae cnaf MoxeT 6biTb onpegenieH no opmyne

(B-9)

[ns curHana, npefcTaBnsolLero co6oi cmech (NOACTPOUHBINA nHAeKC MM) cnyyaliHoi (NoACTPOUHbIA MHAEKC R) n
rapMoHuyeckoli (MoACTPOYUHbIA UHAEKC S) cOCTaBNAOLWMX, CpefHEKBaApaTNYHOe 3HaYeHre (MOACTPOYUHbIA UHAEKC r.m.S.)
YCKOpeHusi onpegenstoT no chopmyne

fz . *rms.s. (B.10)
a N1KoBOe 3HayeHue (NOACTPOYUHbIA MHAEKC amp) — Mo hopmyrne

aarp. MM=CF arms. R+ aaTp S (B-11)

rae CF— nuk-pakTop, 06bIYHO NPUHMMAaEMbIli paBHbIM TPeM.
B.3 Mpoueaypa ncnbiTaHwuii

Lienblo ucnbiTaHnii Ha BUGPOYCTONUNBOCTL SBNSETCS AEMOHCTPaLWsA CNOCOGHOCTU U3AeNus BblAepXWBaTb BO3-
AeiicTBrEe BMGpaLUW N HOPMaNbHO (DYHKLMOHWPOBATL NPU ONPeaeNeHHOM YPOBHE BMOPALMOHHOIO BO36YXAeHUs. Takoe
ucnbiTaHne [O/MKHO MPOAO/IKATLCS TONbKO B TEUEHWE BPeMeHW, A0CTaTOYHOro ANS AEeMOHCTpauuM o6pasuom ykasaH-
HbIX CMOCOGHOCTEN B 3ajaHHOM fMana3oHe 4acToT. ANTeNbHOCTb UCNbITaHuii Ha BUGPONPOYHOCTL, Korga onpeaenstoT
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cnoco6HOCTb 06pasLa NPOTUBOCTOSITb KYMYSTUBHbBIM ddhchekTam BMOPALMOHHOIO BO3AEWCTBUS, TakUM Kak HakomnieHue
YyCTanocTy UM MexaHuyeckoih gedopmauuu, fo/mkHa ObiTb AOCTATOYHOW ANA TOro, 4To6bl 06ecneunTb HeobxoanMoe
YNCNIO LMK/IOB U3MEHEHUI MEXaHWYeCKOro HanpshkeHus, fAaxe ecnum npu 3ToM A/UTENbHOCTb UCMbITAHWI He ByaeT cooT-
BeTCTBOBaTb TpeboBaHnAM 6.1.4.

Mpu ncnbiTaHWsAX Ha Bo3feiicTBne BUGpaLuyM 060pyAoBaHMe, KOTOPOe B 0BbIUHBIX YCNOBUSIX 3KCnayaTaymm ycta-
HaBnMBaloT Ha BU6pon3onsaTopax, UCMbITbIBAIOT, Kak MpaBuio, BMecTe ¢ Bubpousonatopamu. Ecav ncneitate 060pyaoBa-
HWe C ero CO6CTBEHHbIMW BUGPOU30NATOPAMU HEBO3MOXHO, HanpUMep, ecnu aTo 060pyaoBaHNe CMOHTUPOBAHO BMeCTe
C Apyrum obopyaoBaHWem C NMOMOLLbI0 06Lero KpenaeHus, AonyckaeTca NPoBOAUTL UCMbITaHNA 6e3 BMOPON30NATOPOB,
HO NMpW ApYroli CTeneHn XecTKOCTW YCNO0BUIA UCTIbITaHWIA, KOTopas f0/KHa GblTb ONpejeneHa B COOTBETCTBYIOLEM HOpMa-
TUBHOM AOKyMeHTe. CTeneHb XeCTKOCTW YCNOBUIA NCNbITaHW KOPPEeKTUPYIOT C y4eTOM nepeAaToyHbiX CBOMCTB BUOGpOU-
30/1MpyloLeli CUCTEMbI MO KaXAOMY U3 HanpaB/ieHWin BO3GYxAeHVs BuGpaumn. Ecnu xapakTepucTuku Bu6ponsonsaTopos
Heu3BecCTHbI, crieflyeT pyKoBOACTBOBATbCA pekomeHaauusmu B.4.1.

COOTBETCTBYIOLLMM HOPMATUBHbIM JOKYMEHTOM MOXET 6bITb YyCTAHOBNEHO Tpe6GoBaHNe NpoBeAeHNs [ONONHNTENb-
HOrO MCMbITaHUA 06pasua Co CHATbIMU UM G60KMPOBAHHBIMU HaPYXHbIMU BUGPOU30AATOPaMK ANA AEMOHCTpauyMmn co-
OTBETCTBUA HEKOTOPbIM MUHMMasbHbIM TPe6GOBaHUSIM NO BUGPOSIPOYHOCTU. B 3TOM c/iyyae B HOPMATUBHOM [JOKYMEHTE
[0/MKHA 6biTb YKa3aHa CTeneHb XeCTKOCTW YCNOBUIA AaHHOTO UCbITaHUs.

B.4 O6opypoBaHue, npegHa3HavyeHHoe ANSA UCNONb30BaHWSA BMeCTe ¢ Bubpoumsonsatopamu

B.4.1 MepepaToyHble CBONCTBA BUOPON30ONATOPOB

N3penusa, koTopble Npu akKcnayaTauun yctaHaBAnBalT Ha BUOPOM30NATOPbI, MOFYT 6biTb UCMbITaHbI 6€3 HUX. B
4YaCTHOCTU, KOrga AvHamuyeckme xapakTepucTukun BUGPON30NATOPOB HeCTabubHbl (Hanpumep, U3MEHSAIOTCA C U3MeHe-
HMeM TemnepaTypbl). B 3TOM cniyyae cTeneHb XecTKOCTW YCNOBUIA NCNbITaHW AO/MKHA OblTb NOHWXEHA C y4eToM guana-
30Ha M3MEeHeHNii KoadhduymeHTa nepegadn Bu6pon3oNATopos. Mpu KOPPEKLMM CTEMEHN XECTKOCTH YCNOBUIA UCTbITAHWNIA
YUUTBLIBAKOT HUXKHIOK FpaHuLy AvanasoHa ANs Kax[oro u3 HanpaBneHuii Bo3aeicTsus Bnbpaumn.

Ecnu faHHble 0 nepeAaToyHbiX CBOMCTBAX BUOPON30NATOPOB OTCYTCTBYIOT, TO CTENEHb XECTKOCTW YCN0BUIA UCMbI-
TaHui fomxHa 6biTb NPeAMETOM COrnacoBaHNsA MexXay NCNOMHUTENEeM U 3aKa34ynKoM.

B.4.2 BnnaHue temnepartypbl

B coctaB MHOrMX BU6GpPON30NATOPOB BXOAAT MaTepuasbl, CBOCTBA KOTOPbIX 3aBUCAT OT Temnepatypbl. Ecnav co6-
CTBEHHAas pe30oHaHCHas yacToTa obpasla Ha BnbpousonaTopax nonagaeT B Ananas3oH YacToOT UCMbITAHWA, cnedyeT npo-
AABNATb OCTOPOXHOCTb B ONpefe/ieHn BpeMeHU BbIfepPXKN, B TeUeHne KOTOporo kK o6pasLy byaeT NpUIoXeHo 3ajaHHoe
BO36yxaeHve. B psage cnyvaes HeuenecoobpasHo noasepratb obpasel AnnTeNlbHOMY BO30OYXAEHWI0 1 cneayeT npe-
[yCMOTpeTb NepepbiBbl 4151 €10 BOCCTAHOBMEHUA. ECn N3BECTHO peanbHoe pacnpefesneHne BpeMeHn Bo30yXAeHNs U3-
[enua Ha JaHHOW pe30oHaHCHOI YacToTe B MpoLecce aKkcnayarauun, cnegyeT nonbiTatbCa CMOAENMPOBaTh €ro B npoLecce
ncnbiTaHuii. Ecnunxe Takoe pacnpegenieHne HeM3BeCTHO, TO UCMbITAHUS caeayeT NPOBOANTL, OrpaHnymMBas 4AUTeNbHOCTb
nepnoAoB BO3OYXAeHUs, YToObl n3beratb Ype3mMepHOro Harpesa obpasua.

B.5 CTeneHb XecTKOCTN YyCNOBUI UCNbITaAHUN’

3afaHHble AnanasoHbl YacTOT UCMbITAHUM, CNeKTpasibHble NIOTHOCTW YCKOPEHWS LUMPOKOMONOCHOW U y3Kononoc-
HOli BMGpaLWKU, aMNAUTYAbl FAPMOHNYECKUX CUTHAOB AO/MKHbI 6bITh BbIGPAHbI C TAKUM PACYETOM, YTOGbI OXBATUTb LIU-
pOKWiA AnanasoH yCNoBMii MPaKTUYECKOro NpUMeHeHUs usgenus. Ecnu usgenve npegnonaraeTcsi MCNob30BaTb B CTPOTO
onpefeneHHbIX YCI0BUSX, CTEMNEHb XECTKOCTU YCI0BMIA UCNbITAHWI LLenecoo6pasHo 3aaBaTh UCXOAS U3 peasibHbIX Xa-
pakTepucTvK BUGPALMOHHOTO BO34ENCTBUSA B 3TUX YCNOBUAX (KOTAA Takue XapakTepucTUKuM U3BECTHbI).

Mo BO3MOXHOCTU CNnefyeT BblGUpaTh CTENEHb XECTKOCTU YC/OBUIA UCMbITAHWIA, COOTHOCALLYHCA NGO C BO3AEi-
CTBMSIMW. KOTOPbLIM WM3fenne MOXeT 6biTb NOABEPrHyTO B MPOLEcce TPaHCNOPTUPOBKM WM 3KCMayaTauuu, TM6o C KOH-
CTPYKTUBHLIMU TPEGOBAHUAMM K U3AENVI0, ECNIN LENbI0 UCMbITAHWI ABNSETCS OLEHKA ero NPOYHOCTHBIX CBOMCTB.

Mpu onpeseneHn CTeNEHN XecTKOCTU YCN0BWA UCTIbITAHWI cneayeT oLeHNTb, eCTb I HEOGXOAMMOCTb Ha3HavaTb
UX «C 3anacoM» Mo CPaBHEHUIO C BO3AEWCTBUSIMU B pEA/IbHBIX YCNIOBUSIX MPUMEHEHUS.

B.6 XapakTepucTuku o60pyfoBaHus

HopMaTMBHLIM [OKYMEHTOM MOXET 6bITb NpegnucaHo, 4Tobbl 06pasel, (yHKLMOHMPOBaN B npouecce NM60 BCEro
UCTbITaHUSA, IGO0 €ro 4acTh Tak. Kak OH 06bIYHO (PYHKLVOHMPYET Ha MPaKTUKe.

Ecnun Bu6pauus MOXeT MOBNUATL HA BbINMOMHEHWE Onepauuii BKIOUEHUSI /MK BbIKNIOYEHUSI, HANPUMEp co3gaBas
nomexu pa6ote pesfie, crefyeT NPefyCcMOTPETb HEOAHOKPATHOE BbIMOJIHEHWE 3TUX OMepaunii B Npouecce UCMbITaHWiA,
UTO6bl Y6e4UTHCA B HAAEXHOCTU NX BbINOMHEHNS.

Ec/in eanHCTBEHHOV Le/bI0 UCTIbITAHUI ABISIETCS NPOBEpKa CTOMKOCTY U3AE/NS K BO3AECTBMIO 3a4aHHOi BUbpa-
LMK, TO (PYHKLMOHANbHbIE BO3MOXHOCTY 06pa3ua OLeHUBAKT Noc/ie 3aBepLIeHNst UCTIbITaHWIA.

B.7 HauyanbHble 1 3aKNOUYNTENbHbIE NU3MEPEHUSA
HauanbHble 1 3aknounTesibHble M3MepeHNs NPoBOAAT C Lie/bl0 OLEHUTb, Kak MOBAUANO Ha obpasel, Bo3jeiicTeue
BMGpauum, co3gaHHON B NpoLecce UCTbITaHWA.

MomM1MMo BM3yanbHOro ocMoTpa 3TW 3Tamnbl MOTyT NpefycmaTpuBaTb U3MEPEHNEe 3MEeKTPUYHECKNX N MeXaHNUecKnx
XapaKTepuCTuK.
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