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Mpeancnosue

Lenm wn npuHUMnbl craHgapTvi3aumm a Poccuwiickoi dPenepaumym  ycraHoBeHbl PefepasibHbIM - 3aKOHOM  OT
27 pekabpsa 2002 r. N9184-d3 «O TEXHNYECKOM PEryIMpoBaHWn», a npasBwia MNPUMEHEHVS HAUVIOHaUTbHbIX CTaH*
paptoe Poccwiickori depepauym — TOCT P1.0—2004 «CraHgaptusaums B Poccuiickorn depepauyn. OCHOBHbIE
MOJIOKEHUIS»

CBepeHuda o cTaHgapTe

1 NOArOTOB/IEH ABTOHOMHOVA  HEKOMMEPYECKOW  OpraHM3auven  «HayyHo-MccnegoBaTeNlbCKUiA  LEeHTP
KOHTPONSA U [AMarHOCTUKU TexHudeckux cuctem» (AHO «HWL K[O») Ha OcHOBe COGCTBEHHOrO ayTeHTMYHOro mnepe-
BO/JA Ha PYCCKOM fAi3blKe CTaHAapTa yKa3aHHOro B MyHKTe 4

2 BHECEH TexHM4YecKMM KOMWUTETOM MO CTaHgaptusaumm TK183 «Bubpauusi, yaap W KOHTPO/b TEXHWUYec-
KOro COCTOSIHUS»

3YTBEPXAEH W BBEAEH BAENCTBME [Mprikasom ®efepasibHOrO areHTCTBa MO TEXHUYECKOMY —perysiv-
poBaHUo 1 MeTposiorim ot 15 aekabps 2009 r. Ne 858-cT

4  Hactoswmii craHO@pT  ABNSETCA  WAEHTVYHBIM - MO OTHOLIEHUIO K MeXAyHapoaHOMy  CTaHaapTy
MCO 13373-2:2005 «KOHTpO/Ib COCTOSIHUSA W AMarHOCTMKa MaluvH. BUOpPauUMOHHBIVM  KOHTPO/Ib  COCTOSIHMST  MalLMH.
Yactb 2. O6paboTka, aHamM3 U NpeacTaB/ieHne pe3y/ibTatoB maMepeHuii Bubpaummn» (IS0 13373*2:2005 «Condition
monitoring and diagnostics of machines — Vibration condition monitoring — Part 2: Processing, analysis and
presentation of vibration data»).

MY NPYMEHEHMM HACTOSILLEro CTaHAapTa PeKOMEHAYETCs UCMOo/b30BaTb BMECTO  CCbUIOYHBLIX  MEXAyHa-
pPOAHbLIX CTaHOAPTOB COOTBETCTBYHOLME WM  HaUMOHA/IbHbIE U MEXTOCYAAPCTBEHHbIE CTaHAApTbl, CBeAeHust O
KOTOpPbIX NpUBEAEHbI B AOMOSTHUTEIBHOM NPUIoXKeH JA

5 BBEJEH BINEPBbIE

WMHpopMaLmst 06 M3MEHEHUSX K HACTOsILEMY CTaHAapTy Myb/MKyeTCs B EXerogHo W3[aBaeMOM YKaza-
Tene «HauyoHa/lbHble CTaHAAPTbI», @ TEKCT W3MEHEHUM W TONPABOK—e EeXEMECSYHO W3[aBaeMbIX WHGOP-
MaLWIOHHbIX yKasaTensX «HauuoHaslbHble CTaHgapTbhi». B ciyvae nepecMoTpa (3ameHbl) WM OTMEHbl Ha-
CTOALLEro CTaHgapTa COOTBETCTBYHOLEE YBeAOM/IEHVE 6yAeT Onyb6/MKOBaHO € eXEMECsUHO — U3[aBaeMoM
MH(DOPMALIMOHHOM  yKasaTene «HauuoHasbHble CTaHgapTbhbi». COOTBETCTBYHOLWAs MHopMauysi, yBeJoMIe-
HMEe W TeKCTbl pPa3vEWAlTCA Tawke B WH(OPMALMOHHOW cucTeme OGLLEro Mosb30BaHUs—HA OdMLyaibHOM
caiiTe ®eaepasibHOro areH TCTBa N0 TEXHUYECKOMY PEry/iMpoBaHmio 1 MeTPO/Orn B ceTv IHTepHe T

© CraHgapTtmdoopm. 2010

HaCTOﬂLLI,I/IVI CTaHOapPT HEe MOXET ObITb MOJIHOCTLIO WM YacTUYHO BOCMNpon3BedeH, TMPaXKMpoBaH U pacrnpoc-

TpaHEeH B KayecTBe O(*)I/ILI.I/IaI'IbHOFO n3agaHunsA 6e3 paspewieHva  PeaepasibHOr0 areHTCTBa Mo TEXHUYECKOMY pery-
JIMpoOBaHNIO 11 METPOTI0TUN
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CopepxxaHue
1 OOB/IACTD MPUIMEHEHVISL. ... .tteeeeutteeauteeasstteeeaseeeesaseaessseeeaatseeaneeeasseeaaseeeeamseeesnseeeaateeeeaseeeeasbeeeasteeeamseeeanbeeeanteeeenseeennaeaensneeanns 1
2 HOPIMEBTUBHBIE COBITKM. ...ttt et ettt et e e e e e e e e e s e s s bbb e e e e et ettt e e e e e e e a4 244 e s s bbb b b e b e s e e ettt e e e e e e e e e e e aen e e n bbb e b e b e b e bbbt e e neeeeeeenenas 1
3 OOPAOOTKA CUTHAITOB. ... eetee s iuttteteeesttateeaesassseeaeasasssseeeeasstaesaeeaasssssaaeaassssseeeaasssseeeeeesastseeeeeansteeeeeeaassseeaaeaansssaeaeeansssaneeessnsen 1
4 OOPAOOTKA M AHAINS LAHHDBIX. ... .tveveeesetttteaesaassereseesastsessesastsesaassastsssaeesassssseaesaassssesssanssssessssassssssssssssssesessssnsseseesssnseseeesn 5

5 Opyrve metoapl

MpunoxeHve JA (cnpaBouHoe) CBegeHUss O COOTBETCTBUM  CCbUIOYHBIX  MEXAYHapOAHbIX CTaHOApPTOB Ha-
LUMoOHas/IbHbIM -~ CTaHggpTam  Poccuiickori  depepauyin (M OeliCTBYHOWLMM B aToM  KayecTBe
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BeepneHue

ViamvepeHuss Bubpauum B LUMPOKOW MOJIoCE 4acTOT MO3BO/ISKOT MOJyYMTb  OOLLYHD OLUEHKY BUMOPAaLMOHHOMO
COCTOSIHMSI MallMHbl, a OTC/IeXMBaHME W3MEHEHUA MapaMeTPOB LUMPOKOMOIOCHOW BMbpaum — cdiopMUpoBaTb
CUrHan, npeaynpexaaowmnii - OBCTy X BaloLWMiA  MePCOHaUT  MallMHbl 06 M3MEHEHUN €€  TEXHWYECKOTO COCTOSIHUS.
O6paboTka U aHaM3 CUrHa/loB BMOpaUMn B COOTBETCTBUM C METOAAMK, YCTaHOBJ/IEHHLIMM HacTOSLWMM  CTaHaap-
TOM. MO3BOMIAKOT MO/Ib30BATENMO BbISBUTL BO3MOXHbIE MPUUMHBI  M3MEHEHUIA TEXHUYECKOTO COCTOSHUA W Habsto-
[@aTb 3a VX pasBUTVEM.

JOCTOVHCTBOM KOHTPO/IA COCTOSIHUA MO CUrHasiaM Bubpaumn SBASETCS He TOMbKO BO3MOXHOCTb  MOJSTyYeHUs
VMHOpMaLMM O MpeanosiaraeMoM OTKase MalluvHbl K OnpefesieHHOMY MOMEHTY BpeMEHW W [/1aHUPOBaHWA Mep Mo
npeaoTBpalLeHNIo 3TOr0  OTKas3a, HO Take MOCTYM/IeHMe LEHHOW WHdopMaumm A8 NOCMeayrowero MniaHnMpoBa-
HAS W BbINOMHEHVS onepaumii M0 TEXHUYECKOMY OOBCMyXVBaHWIO. AHa/M3 BMOpauMn MO3BOJSET BbIABUTL Takve
XapakTepHble HEeVCNpaBHOCTM MallMHbl, KaK HapylleHWe B COMPSDKEHUSX KUHEMATUYECKMX Map. AucbasiaHC, YCKOo-
PEHHBI N3HOC, HECTAOW/TbHOCTL MNOTOKA, AedIeKTbl CMasKu.

O6Lee pyKOBOACTBO MO BUOPALMOHHOMY KOHTPOJIKO COCTOSHMSA MallmH yctaHoBrieHo WCO 13373-1 [B]. 8
HacTosILEM CTaHAapTe MpUBEAEHbl PeKOMEHAAUMM MO 00paboTKe, aHa/M3y W MNPeacTaB/ieHN0  AaTbiX. MOJSy4YeH-
HbIX B TMpOLEcce BMOPALMOHHOIO KOHTPOJSI COCTOSIHMSA, KOTOpble MOryT ObITb WUCMOMb30BaHbl /151 Yry6/1eHHOro
[MarHoCTUPOBaHMS NMPUYMH NOSIB/IEHNS] HEVUCTPABHOCTEA.

O6paboTka CUrHa/I0B, UX aHa/M3 M MeTodpbl AMAarHOCTUPOBaHMS MOMYT pa3/inyaTbCsl B 3aBUCMMOCTA OT  KOH-
TPOMPYEMbIX TEXHOMOTMYECKMX TMPOLECCOB, HEOOXOAMMOW TOYHOCTM [OMarHo3a, WMEROLMXCA pPecypcoB M T. 1.
MpaBWIbLHO CrU1aHMpPOBaHHasA W BHEAPEHHas CUCTEMA MOHUTOPUHIa YYMTbIBAeT B/IMSIHE MHOMMX (PaKTOpoB, TaKuxX
KaK MPYOPUTETHOCTb BbLIMO/THAEMOM MalUMHOW  Onepauny, KPUTUYHOCTb W C/IOKHOCTb  TEXHO/IOTMYECKOW CUCTEMBI,
noTepy OT MNPOCTOSl, BEPOSTHOCTU OTKA30B pasHbIX BUAOB U Ha/MuMe AVAarHOCTUYECKUX MPU3HAKOB 3apOXOakOLLINX-
Cs1 HEVCMPABHOCTEVA.

BbIGOp AaHHbIX, HEOOGXOAMMbIX [/ KOHTPO/IA COCTOSIHMS MalluvHbl, TpebyeT npoBeAeHNs COOTBETCTBYHOLLE-
ro aHanm3a.

Crneuyasimct B 06/1aCT  BUMOPaUMOHHOTO aHa/M3a [AO/DKEH CobpaTb MakCHMMaslbHOE  KOMIMYECTBO  3HAYMMON
VHOPMaLMM O  KOHTPOSIMPYEMOV MallmHe. Hanpumep, 3HaHMe pe30HaHCHbIX U BO30Y)OaeMbIX 4YacTOT MallvHbI
Mo3BO/ISET OMNpeaAe/UTb OXUAGEMbIE 4YaCTOTHblE COCTaB/IAOWLME B CrekTpe Bubpauum u avanasoH 4acToT aHa/u-
3a. 3HaHve BMOPAUMOHHOTO COCTOSIHMSA MallvMHbl MpY ee BBOAE B 3KCMU/lyaraumio, KCTOPUU  MallviHbI, PeXvMoB
paboTbl Takke MOXET ObITb UCMO/Ib30BaHO CMELanIMCTOM B NPOLECCE aHaum3a.

MpoBeneHve npenBapuUTeNIbHOIO aHanm3a Mnpu MOCTPOEHUM CUCTEMbl  MOHUTOPUHIA MO3BOJISET  NPaBUIbLHO
BbIOpaTb TUMbl OATUYMKOB, OMPEAE/UTb MECTa KX YCTaHOBKW, CMocobbl (POPMMPOBaHMSA CUrHa/IoB, MeETOAbl MX o6pa-
BGOTKM N YCTAHOBUTb KPUTEPUM OLIEHK COCTOSIHMSA.
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HALUMWOHA/NBbHbBIN CTAHOAPT POCCUWMCKON dEQLEPALUNMN

KOHTPO/1b COCTOAHNA 1 AVarHOCTUKA MaLLINH
BVBPALIIOHHBIIA KOHTPO/Tb COCTOAHVA MALLIVH

YacTb 2
0O6paboTka, aHa/IM3 1 NPeACTaB/IEHVE PE3Y/IbTATOB U3MEPEHNIA BUGpaLIN

Condition monitoring and diagnostics of machines. Vibration condition monitoring.
Part 2. Processing, analysis and presentation of vibration data

[Jata BBegeHns 2011—01—01
1 O6nacTtb NpMMeHeHus

Hactosiumii  cTaHgapT ycTaHaBnMBaeT MEeTOAbl 06pabOoTKM M NPEeACTaB/ieHVs pe3ysibTaToB WU3MEepPeHUiA BUb-
paunn. aHa;msa BUOPALMOHHBIX XapaKTEPUCTUK B UEsAX BMOPAUMOHHOIO KOHTPOAS COCTOSIHMS MalluH  Bpala-
TENLHOIO AENCTBMSA N MX AMarHOCTUPOBaHWA. PaccMoTpeHbl MeToAbl UNbTpauMmM MU aHanmsa CUrHasioB Mmpu mccrie-
[OBaHMN  XapaKTepHbIX TUMOB AMHAMMYECKOro MOBEAEHVS MallMHbl. MHOMMe Y3  YCTaHOB/IEHHbIX METOAOB MOryT
ObITb pacnpocTpaHeHbl M Ha MallMHbl APpYrMxX BWAOB, BK/IOYass MallMHbl BO3BPATHO-MIOCTYNATE/ILHOMO AEeNCTBUS.
MpvBedeHbl MpUMEPbl  MNPEeACTaB/IEHUsT MapamMeTpoB, KOTOpble OObIYHO MCMOMBL3YOT A1 OLUEHKN  TEXHUYECKOro
COCTOSIHMS! MaLLVH 1 ee AVarHOCTUPOBaHUS.

B HacTosilem CTaHgapTe pacCMOTPeHbl ABa OCHOBHbIX MOAXOAA K aHanm3y Bubpauun: B 4aCTOTHOA W Bpe-
MeHHOI 06nacTsax. PaccMOTpeHbl Tawke BO3MOXHOCTM YTOYHEHVSI [AuarHo3a MocpeACTBOM  U3MEHEHUS  pexumMa
paboTbl MaLUVHbI.

HactosiumiA cTtaHAapT pacnpoCTpaHseTcd Ha MeTodbl BUOPAUMOHHOTO KOHTPO/IA COCTOSHMS MallvH, Halwled-
LUMe LUMPOKOE MPAaKTMYecKoe npuMeHeHre. CyllecTBYeT MHOMo ApyrMx MeTOAOB WCC/ed0oBaHUs MOBeAeHUs Ma-
LWHbI MOCPEACTBOM  YI/lyO/IeHHOro aHa/msa BMOpauuM 1 OMarHOCTMPOBaHWUS, BbIXOAsWME 3a npefebl 0OblYHbIX
npoLeayp MOHUTOPUHra. 3T MeTOoAbl He OnMcaHbl € HaCTOsLLEeM CTaHAapTe, HO HEeKOTOpble W3 HUX YKasaHbl (4715
cBefleHns)) B pasgene 5.

PykoBoacTBa MO WCMOMNBI0BaXIO PE3y/IbTaTOB  M3MEPEHWIA  LUMPOKOMOIOCHOM BubpaumMn Oas MalvH - pas-
HbIX KMacCOB W pa3MEPOB YCTaHOB/IEHbI B MEXAYyHApOAHbIX CTaHgapTax cepuii MICO 7919 (4] w WC010816 [5].
a Tawke B [Apyrvx [OOokymMeHTax (Hanpnmep. (11), (12)). roe npviBefeHa AONOMHUTENbHAs MHGpopMaums BOTHOLLB-
HUMCNEUMEONYECKNX  HEUCMPABHOM 1€, XUTpble MUNYi  OblibOOHapPY)XeHbl  Melllamy  BUOPaUMOHHOM — AMarHoCT-
KW

2 HopmaTuBHbIE CCbISIKN

B HacTOsLLIEM CTaHaapTe 1CMo/b30BaHa HOPMaTMBHAsA CCbl/Ika Ha CieAyHoLLniA CTaHaapT:
MCO 1683. AkycTka. Pekomeegyemblie OMOpHble 3HaYeHWst Npv  onpedeneHun ypoBHeld wyma  (1IS01683.
Acoustics — Preferred reference quantities for acoustic teveis)

3 O6paboTKa curHasioB

3.1 OO6Lme NonoxeHms

Br6paUmoHHble  M3MEpPeHVsT OCYLLECTB/ISIOT C  MOMOLLbIO  JATUMKOB, MPOM3BOAALUMX aHasIoroBbIi  9M1eKTpuy-
YECKUA CUrHas1, MPOMOPLMOH&/TbHBLIA  MIHOBEHHOMY 3HAYEHMIO YCKOPEHMS, CKOPOCTM WM MepemelleHns. CurHan
MOXeT ObITb 3anucaH /19 MNOC/edytoWero aHanmsa WM OTOOpaKeH, Hanpumep, Ha ocuunnorpade. Onsa nosyde-
HUS OEACTBUTENIBHOMO 3HAYeHWs U3MEepPSieMOro MapameTpa BubpaumM BbIXOOHOE HanpshkeHVE YMHOXAOT Ha Koadd-
dmumeHT NpeobpasoBaHVs U3MEPUTENTLHOW LeNK, BKIHOYalOLWelr Aartyvk, ycunuTesb W YCTPOWCTBO 3anmncu. Hambo-
Nee pacnpocTpaHeH aHa/m3 BuOpauMm B 4YaCTOTHOW 06/1aCTW, HO 4YacTO MOJSE3HbIM SBASETCA NpPeAcTaB/ieHne Ccur-
Has1a Kak (oyHKLMN BpeMEHM.

M3paHue odomupansHoe
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£
e
X w= opeMn. Y — naucxne cumana {amanatyaa) X
Z — uactora, 1 == OCUNNNOIPIMMD B0 BXMEHHON
o6s1lacln: ? — CNekTp a YacToTHO 06nacTu X — Kpem». ¥ — 3HayeHue curHana
PucyHok 1 — lMpeacrasneHve curHasia Bo Bpe- PrcyHOK 2 — dopma CNoxxHOro curHasna

MEHHOW 1 YaCTOTHOW 06/1acTsIX

Ha pucyHke 1 noka3aHO OAHOBPEMEHHOE NpeACTaB/ieHMe CUrHa/la BO BPEMEHHOW W 4YacTOTHOW o6siacTsx. 8
[aHHOM MpUMEpe CUrHauT SIB/ISIETC  Cyneprnosviupeldi  YeTbipex cocTaBnstowmx. CyMMapHbIA  BpPeEMEHHOW  curHar,
HabMofaeMblii Ha 3KpaHe aHamM3aTopa, BbIAE/IEH Ha pPUCYHKE TeMHbIM LBETOM. [locpeAcTBOM  MpeobpasoBaHuis
Dypbe aHaM3aTopP BbIAENSET N3 UCXOLHOTO BPEMEHHOMO CUrHasa YeThIPe YaCTOTHbLIE KOMIMOHEHTbI.

Ha pucyHke 2 rmokasaH aHa/lorMyHblii MPUMEP C/IOKHOMO CUrHasia C JaTyvka Bubpaumy, HabniodaeMblii Ha
3KpaHe aHa/m3atopa. 8 [aHHOM C/lydae CUrHasl 06pas3oBaH TPEMsi  COCTaB/ISIOWMMM, MOKa3aHHbIMA  Ha  puvi-
CyHKe 3, C YacToTamu, NMoKa3aHHbIMW Ha PUCYHKE 4.

Yi
X
X — Bpewms. Y — 3HayeHue curHana X — yacTtoTa. Y — 3HauveHuve curHana
PrcyHOK 3 — BpemeHHble COCTaB/IAoLLpE CIIOX- PrcyHOK 4 — YaCTOTHbIE COCTaB/IA0-
HOro curHaia LLiE C/I0KHOTO CUrHas1a

YacTo COOTHOLLEHUST Mexay napaMeTpamn BuOpauuM B pasHbIX TOUKaxX KOHCTPYKUMM WM B pasHbIX Hanpas-
NeHUsIX He MeHee BadkHbl, YeM cam CcurHan Bubpaumn. Mo 3TOM MpPUYVHE Ha MpPaKTVKe WCMOoMb3YHT MHOMOKaHaslb-
Hble aHa/M3aTopbl CUrHaIOB C CDYHKUMSIMWM COMOCTaB/IEHNS CUMHaUIOB MO ABYM KaHanam. [N npoBefeHuss Mnopoo-
HOro aHa/m3a BaXKHO WMMETb MHAIOPMaUMo 06 aMnMTYAHbIX M (Pa30BbIX COOTHOLLEHMSX B COMOCTaB/ISEMbIX CUrHa-
nax.

3.2 AHanorosble 1 LUMPPOBbLIE CUCTEMDI

321 O6Lue NonoXeHNs

AHa/IOTOBbIV CUTHa/1 C garum<a MOXeT ObITb 00paboTaH C MOMOLLbIO KaK aHa/loroBoW, Tak U UMdpoBOM
cucTeMbl. OBbIYMHO aHasIoroBble CUCTEMbl BK/IHOHAKOT B Ce6S MNbTPbI, YCWIUTENW, 3anncbiBalolLme YCTPOWCTBA,
VHTerpatopbl 1 [Opyrme YCTPOWCTBa KOTOpble MNpeobpasytoT curHa 6e3 W3MeHeHUsi ero aHasloroBOV  MpUpoabl.
OpHako B MocnedHee BpeMsi Bce 60/1eB O4EeBUAHBbIMWM CTaHOBATCA MpevMyllecTBa LmMdpoBoli 06paboTkn curHa-
noB. AHasoro-umdppoBoli  npeobpasoBatesib  (ALIMT) OCylUecTB/ISET MHOrOKpaTHble BbIGOPKW aHasIoroBOr0  CUrHasia
M npeobpasyeT uxX e nocsiefoBarenlbHOCTV uyncen. locne 3Toro 4718 BbIMNO/HEHVS onepaumii dounbTpaumm, UHTerpu-
poBaHUA. BbIUMCIEHNA cnekTpa (CMm. 4.3.2). MOCTPOEHWs rucTorpaMm U Ap. UCMONbL3YHOT CTaHAapTHble KOMIMbIoTEP-
Hble nporpammbl. OUMPOBaHHbI CUTHAT Takke MOXeT ObITb OTOOpaXeH kak (yHKUMS BpemeHw. MNpu npaBu/ibHOM
BblObOpe 4acTOTbl AWCKPETM3aUMM UMAIPOBOA CcurHasl GydeT codepxaTlb B cebe Ty Xe WCXOAHYH WHAopMaumio, 4YTo
1 aHa/10rOBBbIiA.

2
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Mpn mo6om cnocobe 06paboTali CUrHala HeoOXOAMMO 3HaTb KO3(MUMEHT Mpeobpa3oBaHMs W3MepUTeSlb-
HOl Uenn (OTHOLLEHVE HanpshKeHWs1 CUTHasla Ha BbIXOAE K WCTUHHOMY 3HAaYeHW0 W3MEepsieMoro rnapamerpa). AHa-
N3VpYeMbIA  CUTHaT OO/DKEH CYLWECTBEHHO MpeBbIaTb YPOBEHb (DOHOBOIMO LIyMa, HO He ObITb Ype3mepHbIM,
YTOObI He [OMYCKAaTb €ro UCKKEHNS B U3MEPUTESBLHOM Lieny (HanpyMep, B pe3y/bTaTte KMNnMpoBaHus).

322 OuudppoBka curHana

Hanbonee BakHbIMM MapameTpamy, XapakTepU3YHOLLMMU MPOLECC OUMMPOBKM aHasloroBOr0 CUrHasia, SBNS-
HOTCA 4acToTa AUCKPETM3aUMM U paspelleHne. BaxHo ybeauTbCsi, UTO B CUrHa/le He COAEPXAaTCA 4YacTOTHblE CO-
CTaB/AOWME Ha YacToTe BbllWe MOJICBUHHOM YacTOTbl AMCKpeTU3auuM. B npoTvBHOM criydae chopma oumdipoBaH-
HOro BPEMEHHOTO CuUrHasla Oy[eT uccakeHa. a MNpyu peam3aupm  npouedypbl ObICTPOro npeobpasoBaHus dypbe
(BMNd) B cnektpe BUGpauum Bcreactave SdekTa Ha/IoXEHUS1 CMEKTPOB MOSIBATCA JIOXKHble CcocTaBnsiowpe  (CMm.
4.3.7). YacToTa [AVCKPETU3AUMM 3aBUCUT OT BUAA BbINO/HAEMOIO aHa/M3a W OXUOAEMOr0 YacTOTHOTO CcocTaBa
curHana. Ecnm uenbto SIBASIETCA MOCTPOEHVE BPEMEHHOW OYHKLMM CUrHa/a, TO PeKOMEHAYeTcs, 4TOObl vacToTa
OVCKpeTM3aumM npyMepHOo B 10 pa3 npeBbilasia MakCUMaslbHYHD 4YacToTy curHasia. Ecnm aHanm3 npoBogAaT B
YacTOTHOW 06nacTy, TO ANs peanm3aumm npoueaypbl BMNd Heobxoaymo, 4TOObI 4YacToTa AUCKPETVM3aumM 6blna B
[Ba pasa Bbille MaKCYMa/lbHOM 4YacToTbl CurHana. [ns 3awmTbl OT Ha/IOKEHUS CMEKTPOB WCMO/b3YyoT  (hunibTp
HDKHUX 4aCTOT, MNOAABNSIOWMIA BbICOKOYACTOTHBIA LWYM WA OpYrMe BbICOKOYAaCTOTHbIE COCTaB/ISOLME C 4acTo-
TaMM Bbile MOJIOBMHbI 4acTOTbl AMcKpeTusauun. PaspsgHoctbe ALM gomkHa ObITb AOCTATOuHOW /151 NpeacTaBre-
HMS OLMAPPOBaHHOIO CUrHas1a ¢ Tpeb/emoii TOUHOCTBIO.

3.3 MNpepBapuTesibHOE HOPMMPOBaHNE CUrHa1a

3.3.1 O6uwpe nosioxeHnsi

BrnbpaumoHHble CUrHasibl C ATYMKOB [0 WX Mepedadnm Ha YCTpOlcTBa 3arnvMcu O6bIYHO [O0/DKHbI MPONTU eLle
psa  YCTPOWCTB  A/11  OOCTVXKEHUS HEOOXOAUMOrO YPOBHS  37IEKTPUYECKOrO  HanpsbkeHwsl, MoAaBfieHNst  LUYMOB U
OpYrX HexenatesibHbIX CUTHa/1I0B. YCTPOWCTBa npeaBaputesibHOro  (hopMmpoBaHMS CUHa/IOB  BK/IOHAOT B cebst
WCTOUHVK MUTaHWS JAaTuvka Bubpauun, npeaycwiutesb, YCWIUTENb, WHTErpatop U uibTpbl pasHbIX BUOOB. durib-
Tpaumsi CUrHasioB paccMoTpeHa B 3/.

3.3.2 WHTerpupoBaHve n gudidbepeHumpoBaHme

Bunbpauyss MOXeT ObiTb BbIpakKeHa 4Yepe3 BeNVYMHbI MEepPeMELLEeHNs, CKOPOCTU WM yckopeHusl. OO6bIYHO
BbIOOp MPeAnoYTUTENIbHOM BEMIMUMHBLIOOYC/IOB/IEH AMana3oHOM 4acToT aHa/iM3a (B HM3KOYACTOTHOM 06/1acTu Bblllie
YPOBEHb CUIHas1a MepemeLLeHnsi, a B BbICOKOYACTOTHOW — CUTHasla YCKOPEHWS)) WM MPUMEHSIEMbIM  KpUTEPUEM
oueHKn Buopauun. [MpeobpasoBaHMe OAHOM Be/MUMHLI B APYryH0 MOXET ObiTb OCYLUECTB/IEHO MOCPeACTBOM Ore-
pauuii MHTErpvpoBaHUsa U auddepeHuMpoBaHns. VHTerpypoBaHmne YCKOpeHWsi MO BPEMEHW MO3BOSIAET  MOMYYUTb
CUrHa/l CKOpPOCTW, a VHTErpupoeaHnecurHasia CKopoctTu — nepemelleHvie. [BOHOe VIHTErpupoBaHue YCKOpPEeHWst
Mo3BOSISIET MO/yYUTb CUTHaN MepPEMELLEHNS HEeMOCPeACTBEHHO, 6e3 MPOMEXYyTOuUHbIX onepauuii.  AduddchbepeHumpo-
BaHVe SABNSIeTCA onepavuyeid, 06paTHO MHTENPUPOBaHUIO.

[na  rapMOHMYECKMX CUFHa/IOB ChnpaBef/IMBbl  Criefytolye MaTeMaTuyeckue COOTHOLLEHWS Mexay nepeme-
LLIEHVEM X. CKMPOCLbHO V 1 YCKOPEHWEM a.

fvdt «\i(adt)dt*-alco. (D

Vﬂ4(£j-i% fadt. )

dv_.dljL
dB d—ts JL_ 0)

rAe ro— yrnoBasi YactoTa rapMOHUYECKOro CUrHasna, L - 2f.
MpnmeyvaHune —Cm. Take 4.3.12.

O6bIMHO B Ka4decTBe JartyuMka BuOpauuy WCMOMb3YKOT akCesepoMeTp, MO3TOMy Onepauus WHTErpupoBaHKs
ABNsSeTca 6osee  ynoTpebuTtenbHOW, 4YeM onepaums  audocpepeHuVpoBaHUS.  TEXHWYECKM OMepauuio  MHTErpupoBa-
HUS peasiM3oBaTb Mpoule, 4Yem anddcpepeHuvpoBaHne. OfHako OCOG0TO0 BHUMaHWS TPeOyeT WHTErpUpPOBaHME HU3-
KOYaCTOTHOrO curHana. [llepen onepauveli VMHTErpypoBaHUSA CcriedyeT WUCMOMb30BaTb (WILTP BEPXHUX YacToT /1A
NoAaB/IEHNSI COCTaB/SAIOLLMX Ha YaCTOTaxX HIDKe Ananas3oHa YacToT aHasim3a.

333 CpepgHekBagpaTnyHoe 3HaYeHve

B craHgapTax, MOCBSLUEHHbIX OLEHKE BWOPALMOHHOTO COCTOSHUA MallvH, KPUTEPUWM OLEHKW, Kak Mpasusio,
NMOCTPOEHbI /17 CPeHEKBaApaTUYHOrO 3HaYeHWst OOHOW W3  BE/MYUMH, XapakTepusylolwpyx BuOpauvio, Borpeae-
JIeHHOM [Jviana3oHe 4acToT. [aHHbIi napaMeTp Hambosiee 4acTo VCMONb3YHT 719 KOJIMYECTBEHHOTO  OnMcaHus
BMOpaLuMM Ha 3a[a@aHHOM VHTepBasie BpeMeHW. [pumeHeHve [Jpyrvx MapaMeTpoOB MOXET BbI3BaTb TPYAHOCTW, €C/n
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CUrHan BubpaUuM COOEPKUT  MHOXECTBEHHbIE 4YaCTOTHblE COCTaBNSAIOWME WM MOAY/ISLMOHHBIE  KOMMOHEHTBI.
CpefHekBapaTMyHoOe 3HayeHVe MOXeT ObITb MOSlydYeHo /1 NH06Oro curHasma, v 60/bLUMHCTBO CPeACcTB  U3Mepe-
HUA BMOpaUMM OGECMEUMBAIOT €ro HEMOCPeACTBEHHOE M3MepeHne (CM. pUCYHOK 5). Kpome Toro, cpeaHekBagpa-
TUYHOE 3HauyeHVe CUrHasla MOXET ObITb MOSIYYeHO C MOMOLULHD aHasmM3aTopa CrekTpa MHTErpYpoBaHMEM MO BCEM
YaCTOTHbIM COCTaB/SOLLMM B AnanasoHe 4YacToT aHa/in3a.

? 32

*) McvoHKMVSITVA LLbLL (CPBAHAAVPCTHHIO0BHMMIO paBHO 0,707 MUTOMO aMMOHIAN)

b) HenpLuHuimxmM ontun

lllllllljlll!!l

J — NTO0Oe 3HayeHve. 2 — cpefHeKBaapaTUYHOE 3HaYeHve

PrcyHok 5 — CpeHekBagpaTtnyHoe 3HaveHmne curHana

OTOIbTPOBaHHbIV  CUrHaT Brépauyi MOXEeT ObITb MOJaH Ha MoKasbiBalollee YCTPOCTBO, OTKaIMbpoBaH-
HOE /191 CUMTbIBaHUS CpefHeKBafpaTUYHbIX 3HaYeHWid, €CnM 3TW MOoKasaHWsi He W3MEHSIIOTCA 3HauuTeslbHO 3a
KOPOTKUA MPOMEXYTOK BpeMeHW. B nNpoTMBHOM cCriydae curHas JO/keH ObITb YCpefHeH Ha HEKOTOPOM VHTepBasie
BpemMeHW. [/1s1 3TOr0 MOXET MCMOoMb30BaTbCA CPEACTBO U3MEpPEeHuii € AOCTaTOuHO OO/bLUOA MOCTOSIHHOW Bpeme-
HW.

3.34 [uHamn4yeckumii avanasoH

[vHamunuyecknii  anana3oH npeactaBnisgeT COOOM OTHOLLEHVE MakCUMa/lbHOTO 3HayeHUs! CUrHasia K ero MUHW-
Ma/IbHOMY 3Ha4eHuIO, KOTOpble MOMyT ObITb M3MepPeHbl [aHHbIM CPeACTBOM U3MEPEeHWd MpU JaHHbIX HAaCTPOWKax.
3HayeHVs1 CUrHanoB MPOMOPUMOHa/IbHLI  BbIXOAHBIM  HAMPSHKEHVAM  JaTUMKOB UM U3MEPSOTCA OObIMHO €  MWn-
BO/IbTax.

JvHamunuecknii  fyanasoH aHasloroBbIX CUCTEM OObIYHO OrpaHuMYeH WX BHYTPEHHUM  37IEKTPUYECKMM  LLIYMOM,
CO34aBaeMbIM B TakuMX S/eMeHTax W3MepUTENbHOA Leny, kak (uibTpbl, YCUAWTENW, 3anucbiBatolive YCTpolicTBa
uT.4,

B umncpoBbIX cuUCTEMaX OVHAMUMYECKUIA OvianasoH 3aBWCWT OT peasm3auvn npoueaypbl AvckpeTtusaumm. Ya-
cToTa [AMCKpeTU3auum [O/DkHA COOTBETCTBOBaTb 4YacToTaM  aHa/mM3vpyeMoro curHasnia. COOTHOLLEHVE Mexay pas-
psgHocTbio ALM N. B 6uTax, 1 guHammyeckum AmanasoHom O. B Ab. (ecnn yyecTb, UTO OAMH paspsif, UCMONb3YT
[N 0603HaYEHNS 3HaKA CUrHaua) onpeaenstoT No hopmyre

D B 6(JV-1). (€]

TakMm 06pa3oM. 16-paspsigHblii  aHaIM3aTop WMEET AMHaMuyeckuii gvanas3oH 90 ab. ogHako 3ToT AvHaMu-
YeCKUn Avanas3oH OyAeT YMeHbLUeH Mpu Haamumm o6bIX (DakTOpOB, WCKaXKaOLWMX pe3y/ibTaT oumtbpoBKM  aHaso-
roBOro curHana.

335 Kanmbposka

KannbpoBka [aTyvMkoB BUOpaumM paccMOTpeHa B psae craHdapToB (cM., Hanpuwmep. [9]). 31y  onepauuio
NpOBOASAT B CNELMaIM3VpOBaHHOM naboparopuy nepes, NPUMEHEHVEM JaTuMka B MpoLecce M3MepeHuin. PekomeH-
OyeTcs NpoBOAVTL Ka/IMOGPOBKY KaXOblA pa3 A0 Hadasia uaMepeHuid. O6bIMHO KasMOPOBKY BbIMOHAOT 419 M3Me-
pUTENbHONM LEenM B LENOM, BKIHOYalOWein B cebs NOMUMO JaTuvka ycunutenu, uibTpbl, MHTErpaTopbl U YCTPOW-
ctBa 3amvcu. Kak npaBwio, KamMOB30BKY OCYLLECTBASIOT Mojadeli Ha BXO4 W3MEpPUTESIbHOM LEenM M3BECTHOTO
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TECTOBOIO CUrHasla C HabngeHnemM CurHana Ha Bbixoge. B 3aBMCMMOCTM OT Tuna M3MEpPeHWr TecTOBbI CurHan
MOXET NPeACTaB/IATb COBOI CTyrneHYaTyH dOYHKLINKO, FAPMOHWUYECKWIA U CrTyYaliHbIi CUrHa.

Jatumkn  HekoTOopbIX TWUMOB, Hanpumep, OEeCKOHTaKTHble [aTyuikv MepeMeLLeHuid, Aake Oyayun npeasapu-
Te/IbHO Ka/IMGPOBaHHbLIMY, TPEOYHOT MOATBEPKAEHUA XapaKTEPUCTVMK B YC/OBUSX W3MEPEHUA O y4YeTa BNSHUA
UNCTOTbI 06PabOTKN N OU3MYECKMX CBOMCTB MOBEPXHOCTW, BMOpaUMIO KOTOPOA M3MepsitoT. KanmbpoBky Takux aar-
UMKOB MPOBOAAT HA MECTE U3MEPEHUIA C MOMOLLILHO MUKPOMETpPA.

[nsi KannbpoBKY Ha MeCTe AATHNKOB MHEPLIMIOHHOTO TUMa MCMOSb3YHOT BUOPOCTEHA,

Jatunkn  pechopmaumn Takke 4acTOo Ka/MOpykoT Ha MeCTe [Moc/ie WX YCTaHOBKW. Ec/im 13BecTHa Harpyska,
npuiaraeMasi Ka/1IEMEHTY KOHCTPYKUMW, Ha KOTOPOM MPOBOAAT M3MEPEHMS, TO Ka/MOpOBKY pPEKOMeHAyeTCs Mpo-
BOAUTb, nNpwiaras 3Ty Hadysky. EC/im 3TO  HeocywecTBMMO, TO Ka/IMOpPOBKY Jatyvka Aedbopmauuy  MpoBOAST,
COEVHVB €ro Mapa/vie/lbHO C LUYHTbPYHOLMM COMPOTMB/IEHVEM, YTO MO3BOJSET W3MEHUTb 3/IEKTPUYECKUIA  MMIe-
[@HC Ha U3BECTHYHO BE/IMHVHY, KOTOPas 3KBUBaUIEHTHA OnpeaeieHHoM aedhopmMaLiin, N3MepSeMon AaT4KOM.

3.4 dunbTpauma

Onsa npeaBaputenbHOM 00pPaboTKM CUrHasla M ero MOC/IeAytolero aHaim3a MNpUMEHSIKOT (OWbLTPbI TPEX Oc-
HOBHbIX TUMOB:

* PUIBLTPbI HWKHUX YacToT;

* OUbTPbI BEPXHNUX YaCTOT;

- 0/10COBbIE OUNBTPbI.

DUNBTP  HWKHUX 4YacTOT MNPOMYCKAeT HM3KOYACTOTHbIE COCTaBASIOWME CUrHa/ia, MOAAaB/Isi  COCTaBAsOLLME
Ha u4acToTax Bbllle [PaHWYHOM 4acToTbl huibTpa (YacToTbl cpe3a). lNpUMepoM MPUMEHEHMS TakuxX OUIBTPOB
ABNAETCA WbTpauus ANs 3aWwmTbl OT Ha/IOKeHWs CrnekTpoB (cMm. 4.3.7). a Taike NoAaBfieHne Hexenare/bHbIX
BbICOKOYACTOTHbIX COCTaBNSIOWMX B3adadax OMpeaesieHHoro Buaa (Hanpumep, nogasreHne 3y6LoBOl  4acToTbl
npv 6a/1aHCUPOBKE MaLLIMHbI).

DUNLTPbI BEPXHMX YacTOT B OCHOBHOM WCMOJSIb3YKOT A1 VICK/THOYEHUS] COOCTBEHHOTO HU3KOYaCTOTHOMO LUuyMa
[aTuMkoB Bubpauuy (Tern/oBble LWYMbl) WM OPYTMX HeXenateslbHbIX YacTOTHbIX COCTaB/ISIOWMX CUrHasla nepeq,
NPOBEAEHVEM aHa/M3a. 3TW CcocTaaTAlope. XOT UM He MpeAcTaB/IsaoT MHTepeca C TOYKA 3peHWs MPOBOAVIMOTO
aHa/M3a, MOTyT CYLECTBEHHO TMeperpy3nTb W3MEPUTESIbHYI0 CUCTEMY, BbI3blBas YMEHbLUEHUE ee AMHaMNYEecKOro
[JvanasoHa.

MonocoBble WALTPLI MNPV aHa/M3e BUOPaUMX MPUMEHSIIOT /19 BbIOENEHVS OMpefeneHHbIX MoIoC YacToT.
Hanbonee ynoTpedtutesibHbIMM MOMOCOBbIMM  OUIbTPaMU  SIBASIKOTCA  OKTaBHble OUNbTPbI M OUABTPbI € LUMPUHONA
MosioCkbl B A0S0 OKTaBbl, MPUMEHSIEMbIE OCOBEHHO YaCTO MPY COBMECTHbIX M3MEPEHMSIX BUOpaLIn U LUyMa.

MpuMeHeHne UILTPaLMN OCOBEHHO BaXKHO, €C/IM M3MEPEHVST MPOBOAAT B LUMPOKOM AVMHAMWUYECKOM Auana-
30He 3HayeHWii curHasia. Ecim B cnekTpe curHana, HanpvMep, MNPUCYTCTBYHOT COCTaBASOLME KaK C  6O/bLUMMW,
TaKk U C Ma/bIMM amMnMTygamMn, TO WX HeMb3s OLEHWUTb C OAUHAKOBOW TOYHOCTLHO BBWAY OFpaHUYEHWIA Ha OUHaMU-
YEeCKWIA AvanasoH W3MEpPUTENIbHOM CUCTEMbI. 8 TakMX C/y4dasx MOXET MOoTpPeboBaTbCs «Bblpe3aTb» COCTaB/IsHO-
Lue ¢ BOJIbLLONM aMI/IUTYAOM, YTOOb NMOBLICUTH TOYHOCTb aHaUTN3a OCTaBLUMXCA KOMMOHEHT CUrHaa.

OUNbLTPaUM0 YacTo MPUMEHSIKOT /19 OTAENEHUsT MHAIOPMATMBHOK CUrHasla OT  BO3MYLLEHUIA  (3/1EKTPOHHOK
LyMa B BbICOKOHACTOTHOV 06/1aCTU, CENCMMYECKMX KONebaHWi B 06/1aCTN OHEHb HU3KMX YacToT).

Ecnn counbTpbl MCNOMb3yOT 4151 BblAE/IEHUS KOHKPETHOM 4aCTOTHOM COCTaBNsitOLLEl, TO crenyeT ybeauTb-
cA. 4to dnbTpauusi OGecrneyvBaeT [AOCTaTOYHOE MOAAB/IEHME COCTaB/IAOWMX Ha ApyrMx Jactotax. Punbtpbl
NPOCTOA KOHCTPYKUMM (HM3KMX TMOPSICKOE) He 0becrneunBaloT MoAaB/IeHVME BCEX COCTaB/ISIOWMX BHE aHa/msupye-
MO 06/1aCTV HaCTOT BC/IEACTBME MOJIOrOro crnagia Mx YaCTOTHOM XapaKTEPUCTUKN.

Mpumep— PUNbTP, KPYTU3HA cieba YaCTOTHOW XapakTepUCTUKM KOTOPOro cocraBnsdeT 24 pgb/okTa-
Ba. 6ygeT nponyckaTb 15 */e curHana Ha yagoeHHolt YacToTe cpe3a N 45% curHana Ha NonyTOpHOM YacToTe
cpe3a. Ytobb/ yNyylliMTb NofaBsieHne HeXenaTesbHbIX COCTAaB/IAoLWNX, NPUMEHAIOT Kacka/ N3 HECKOSIbKMUX
(hnAbTpPOB NPOCT O KOHCTPYKUNM 3711 NCNONL3YIOT (PUIbT Pbl 6osiee BbICOKX MOPSAAKOB.

4 Ob6paboTKka M aHaIM3 AaHHbIX

41 OG6LUME NONOXeEHNS

O6paboTka [JdaHHbIX BKHOYAB' COOP MCXOAHbIX [JAAHHbLIX, UILTPALUMIO HEXENaTeslbHOro LWymMa W Opyrux
CUTHa/I0B, He MpeACTaB/sloWMX WHTEpeC A1 MOCMEAYHOWEro aHa/msa, M MNpPeAcTaB/ieHVe CUrHasioB B dhopme,
TpebyeMoii A1l AyarHOCTMpOBaHWUs.. o3TOMy 06paboTka AaHHbIX SB/ISIETCA BakHbIM 3TarnoM B MPOLEcce MocTa-
HOBKM AmarHo3a. COOpWMKA  [AaHHbIX COATUMKOB  BUOpauuM  OO/DKHbl  obecreumBaTb  [OCTATOMHOE —paspeLleHue
Kak Mo amrn/mtyge, Tak U Mo BpemeHy. Ecnin cobupaemMble AaHHble NPeacTaBnsioT B LMPOBOM BUAE, TO paspsg*
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HOCTb YCTpOWCTBa [A0/hkKHa ObITb [OCTAaTO4MHO BbICOKA An1s1 0b6ecrneyveHusi TpeOyemMoro paspelleHnst Mo ammnamiTyde.
YcTpoiicTBa BbICOKOW pPa3psAHOCTM MO3BO/SIOT MPOBOAWTL aHa/M3e 6osiee BbICOKOM TOYHOCTBbHO, HO MMENOT 60sb*
LLIYHO CTOMMOCTb M NPELbAB/IAIOT G0/EB BbICOKVE TPEOOBaHNISA K ObICTPOAENCTBUIO.

Mocne TOro, Kak JaHHble COOpaHbl, Cneaylolmii 3Tan CocTouT B MX 00paboTke M MpeacTaBfeHun, B Makcu*
Ma/lbHOM  CTerneHn obsieryaroleMy Masib3oearesito  MOCTaHOBKY AviarHos3a. [pumepamiu  diopMartoB  MpeacTaB/ieHNs]
[aHHbIX SBAAKOTCA guarpaMMa  HaiikBucta, gvarpamma  boge, gvarpamma  KamnGesia, kackagHblii  cnektp. B
[AHHOM pasfene MpuBeAeHbl pasHble MeToAbl MPEeACTaB/eHVS [aHHbIX, WCMO/b3yemble NpU OMNpPeaesieHnn TeXHU*
YECKOro COCTOSIHWST MaLLVH.

4.2 AHanM3 BO BPEMEHHO 06/1acTu

4.2.1 BpemeHHas chopma cUrHasioB

ViccnegoBaHve BpeMEHHOW (OpMbl CUMHa/IoB paHee SB/S/IOCb OCHOBHbIM CMOCOO0M  BMOPaLUVIOHHOTO  aHa-
mza. Mpadmk 3aBMCMMOCTM  MIHOBEHHOTO 3HAYeHVSI BE/IMUMHBI, XapakKTepU3YHOLLEA BuOpauuio, OT BPeMEHVW Wn
ocuwiorpaMMa  npouecca noaBepraii  BU3ya/lbHOMY aHa/iMdy C  BbIOEIEHVEM TVKOB  LUMPOKOMO/IOCHOW  BUGpa-
umn. Tpoctoe wccriegoBaHe OPMbl CUrHala € NPUMEHeEHVEM 6oriee  COBpPEMEHHBLIX CPeACTB  M3MEPeHWi  Mo-
npeXxHeMy MO3BOJSIAET MOYYUTb LIEHHYIO MHCGOPMAaUVIO O TEXHUYECKOM COCTOSHUM MallvHbl. Hanpumep, 3aavpbl
Ha uande O6HapyXvBalOT MO CUrHa/IaM C JaTyvka MepemeLLeHnsl, KIMMMMPOBaHve (OrpaHYeHre) CurHana CBu-
[eTeNnbCTBYET O HATMUMM TaknX AedeKTOB Kak M3HOC, ocnabsieHne B MEXaHNYECKNX COEAVNHEHVSAX N T. A,

XOTA XapakTepHble OCOOEHHOCTV BPEMEHHbIX CUFHa/IOB CAYXaT npu3HakamMy OnpeaeneHHbIX W3MEHEHUA B
TEXHWYECKOM COCTOSHUM MallvHbl, 3 psfe Cr/y4aeB MOXET MOTPeboBaTbCA AOMOSMHSIOWMA UX aHa/M3 B 4acToT-
HoW o61actu (cm. 4.3).

OCHOBOI aHamM3a CUrHa/I0B SIB/ISIETCA TO. YTO /060K Nepuoamnyeckmini NPoLEeCcC MOXET ObITb NpeacTaBsieH
B BWOE CyMMbl CUHyCOW[, C KpaTHbIMM 4YacToTamu. HekoTopble npuMepbl TakMX CUrHa/IOB MOKa3aHbl Ha PUCYH-

Kax 6 —9.
7] N

|11
5578

N om—
4 oumm
O =

O 02X
X — Bpewms, ¢

PucyHok 6 — BpemeHHas chopma curHana

Ha pucyHke 6 nokasaH OOVH MNepvof FapPMOHWYECKOTO CUrHasla MOCTOSHHOW — ammmnTydbl.  Pasmax
BE/IMUMHBI, XapaKTepu3ytoLed BUOpauuio, MOsyyatoT, M3MEPSi YABOEHHYID aMIi/MTydy CurHasia M yMHOXas Ha
KoahdomLUMEHT Npeobpa3oBaHNA M3MEPUTENIBHOTO TpakTa, OMnpeaesieHHbI Npu  KanmbpoBke. YacToTy curHasia on-
pefensaloT slouncny UMKIOB Ha OnpedesnieHHOM UHTepBasle BpemMeHW. Bpems onpedensoT Mo BpemMeHHbIM MeTKam
Ha ocuunnorpade WM Mo CKOPOCTM MPOTSHKKM JIeHTbl caMonucLa. 8 M3006paXeHHOM Ha pUCyHke 6 npumepe OpaHOM
CeKyHfle COOTBETCTBYIOT 60 BpemexbIX OTCeYeK, U3 KOTOpbIX 12 OTCevek MNpUXOAATCA Ha OAWH Mepuog, CurHana.
Taknm o6pasom, nepuog curHana I paseH 02 c. a ero dactota f - 11T paBHa 5 Iy TOYHOCTbL oOnNpeneneHvs
rnepvioga M 4acTOTbl MOXHO MMOBbICUTb, YBE/IMUMB [/IMHY 3anmMcy W. COOTBETCTBEHHO, YMC/MO paccMaTpyBaeMbIX
rnepvofoB cUrHasia.

Ha pucyHke 7 nokasaHa Cyneprosvupa AByX TFapMOHWYECKMX CUTHaUI0B, MPUYEM Ha [/IMHE 3anucu Mnome-
LLAKOTCA TPW Neproa CUrHasia ¢ 6onee HU3KOM YaCTOTOM. 3TN CUrHaU b1 MOXHO pasae/nTb, eC/IN NPOBECTY ABe
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3 — oavH nEpWan
PucyHok 7 — Cyneprnosvuys CUrHasios

ormbarole Mo BepwMHaM MUMKOB pPa3HO MONASIPHOCTUM. AMIVIMTYAA WM YacToTa HU3KOYACTOTHOM COCTaBNSOLLEN
OyayT TeMM Xe. 4TO M Yy MOCTPOEHHbX TakMM 06pPa3oM OrmbatoMx. PacCTosiHe Mexay ormbarolymMn B BepTU-
Ka/IbHOM HarpaB/fieHAM paBHO pa3Maxy BbICOKOYAacCTOTHOW COCTaB/ISIOWEA, a €e 4YacTOoTy MoJ/lyyaloT MOACYETOM
nukoB. B pJaHHOM npuvMepe MOXHO YBWAETb, UTO YacTOTa BbICOKOYACTOTHOW COCTaB/IslOWE B TpU pasa BblilLE,
YeM Yy HM3KOYACTOTHOW. ECnn OTHOLIEHWE Mexdy YacToTaMn BEe/IMKO, TO €0 MOXHO Onpeaenintb BU3YyaslbHO MO
rpaconky curHasnia. Bo Bcex gpyrvx cty4dasix 06bI4HO MCMosb3yHT dypbe-aHanns.

422 breHns

UacTo curHasibl UMEHOT BUWA. Kak MOKa3aHO Ha PUCYHKE 8. rae BEPXHSAS U HWKHAS ormbarolme He coBnaja-
OT Mo ¢oase. MNpu 3TOM COBOKYMHOCTb BEPXHEN W HWKHEN ormbatolleii obpasyeT SICHO pas/iMuumble MecTa My4qHo-
CTel 1 Cy>KeHWIA. 3TO YaCTHbIA CyYaii cyneprnosviLym ABYX CUTHaU10B, KOTOpbIe 6/1M3KM 1 MO YacToTe, 1 Mo aMrnv-

X — Bpewms, C; Y — 3HauyeHune curHana: a — pasmax B cyxeHun (0.2):
6 pasmrx e ny4yHocTtu (0.7): ¢ — cyxeHue: d — Ny4YHOCTb:
e — nepHoc BuGpauun (0.93 c. uTo cooTBeTcTBYET 3 'Y); I — nepuop,
6ueHnin <2 c, uto cootBeTcTByeT 0.S L)

PucyHok 8 — BueHns

Tyae. BpemeHHble curHaslbl Takoro BMAA HasbIBAOT OMEHVSIMA. Ha NpakTuke MpYMepoM GUEHUIA MOXET CNyXWUTb
cyneprosuuyst  AByX J1OMacTHbIX YacTOT CABOEHHOTO KOpabesibHOTO BUHTA. MakCMasibHble  3HAUeHUst AByX CO-
CTaB/MISIOLMX CUrHA/IOB  MOMEPEMEHHO TO CK/IaAblBalOTCsl, TO BbIUUATAOTCS. 3TO  OnpeaessieT  MeCTOMNOJIOKEHMe
MyuyHOCTEli W CyXeHWiA. PaccTosiHve Mexay OrvGalolyiMM € My4YHOCTSX U CYKEHVSIX PaBHO, COOTBETCTBEHHO,
CyMME W pa3HOCTU pasMaxoe COCTaBMsAoWYX curHana. [pyriM npyMepoM 060pYAOBaHuvis, CO3OAtOLLEro  BUGpa-
LUMIO Takoro e BWaA, SIBAOTCA [iIBe CrhapeHHble MallvHbl (HanpyMep, KOMMPEeCCopbl) C MPUBOAOM OT aCUHXPOH-
HOro 3/1eKTPOABUraTessl.

Mpumep — Ecnv amnnnTyga Gorblueii cocTasBnsAwowell — X, a MeHbLUel cocTasnsowen — X,,, U nsme-
peHns nokasasin 3HayeHue curHana e nydHoctm X, + X, = 0,7, a B Cy)XeHun — X, - X, = 0,2, To amMminTyabl
COCTaBNAOLWMNX, COOTBETCTBEHHO, paBHbl X = 0,45, X,, = 0,25. [1nA nonyyeHns aMrav Ty BENNYMH, XapaKTe-
pU3YIOLLMX BUOpaLVO, 3TU 3HAYEHUS HYKHO YMHOXUTb Ha KOI(UUVEHT npeobpazoBaHus M3MEPUTesIbHOM
uenn. YacToTa 6osblueli coctaensioweii MOXeT OblITb oOnpegesieHa MNOACYETOM 4MC/a MUKOB, KaK yKasaHo
Bbille (B NpyMepe Ha pvcyHke 8 3Ta YacToTa paBHa 3 'y} JlaHHaa yacToTa MOXeT ObiThb MOJSlydeHa YMHOXe-
HVEM 4acTOThbl GMEHMA Ha 4YMC/IO0 JINKOB Ha nepvoge CUrHana (B aHHOM cr/ly4dae Ha 6}. YacToTy MeHbLluei
cocTaBnAoLWEel NoyyaloT YMHOXEHVNEM Yac/tioThl GMEHUIA Ha uenoe YAC/10, KOTOopoe NMbo Ha eguHULy 60Sb-
we (B AaHHOM cnydae paBHO 7), NM60 Ha eAnHULY MeHblue ( B JaHHOM ciy4dae paeHo 5} uvcna MMKOB Ha nepuoge.
Kakoli BapnaHT criegyeT Bbl6paTb, NOKa3blBaeT PaCMOJIOXKEHME MMKOB B MecTe CY)XEHUS. B npvmepe Ha puCyH-
Ke 8 paccTosiHMe MexAay nuKamu nc mMepe NPUOBAMKEHNSA K 06N1ACTUN CY)XEHUS YMeHbLlaeTCHa. 3TO O3HayaeT,
4yTO 6osibllas cocTasfALWas nmeeT 60see Bbicokylo HaCTOTY (M. HAO6OPOT, eC/nN 6bl Gonbluas COCTaBNAK-
was umena 6onee HU3KYI0 4acTOTY, TO K 00N1acCTU CY)XEHUS pacCTOSAHME MexAy MMKamu CUrHana [AOJ/HKHO
6b1N10 6b1 BO3pacTaThb). [0 pUCYHKY 8 MOXHO OMpeaenMTb, YT0 YacToTa 6ueHunin paBHa 0,5 IN'y. Taknm o6pasom,
4acTOTY MeHbLUel COCTaBNSAOLLEN NOMyYaloT YMHOXEHNEM YaCTOThbl OMeHUM Ha 5. 1 OHa paBHa 2.5 'L,

7
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YacTtoTta 61eHmin paBHa pa3HOCTU YaCTOT COCTaB/ISHOLLMX, T. €.

ft-fm-U, )
roe f, —dactora 6ueHnii;
f.,— yacToTa 60/1bLLEN COCTaBSAOLLEN;
/,,— YacToTa MeHbLLIEN COCTaB/IAOLLEN.
CpenHsigt YacToTa NOSIB/IEHVS CUrHA/I0B paBHa MoJTyCYMME YaCTOT COCTaB/SIHOLLIMX.
MoacyeT NMKOB A1 CUMHaMa, M300PaKEHHOTO Ha PUCYHKE 8. MOKa3bIBaeT, UTO B WHTEpBa/ie 2 C COAEPXUTCA
6 nukos, Te. f.- 3 U WHTepBan 2 c cooTBeTCTBYeT OAHOMY nepuogy OueHuii. T.e!5> = 05 Iy U3 dopmynbl (5)
cnegyet,yto/,, st -f,*3-05-25TIu,
423 Mogynsaumsa
MogynMpoBaHHbIi CUrHa/T BMOpaUMK MokasaH Ha pucyHke 9. Mo diopMe OH MOXOX Ha GueHWsl, HO B HEM €eCTb
TO/bKO OHAa COCTaB/ISAOLLAs BUGpaLmm, aMrnTy4a KOTOpO M3MEHSIETCSA CO BPEMEHEM (MopynmpOBaHa). Cywe*

A kil

W‘IM "'vl h*!‘““f"‘”""*ﬁ !uﬁn 'lﬁ i n‘"u““ll'l‘l'%w

PricyHok 9 — Mopaynsaumsa
CTBEHHbIM OT/IMYMEM OT OMEHWIA SABMISIETCA TO. YTO B MOAY/IMPOBaHHOM CUFHa/le PacCTOsiHME Mexay nukamu Cco*
XpaHsieTCsi MOCTOSIHHBbIM — U B 06/1aCTAX My4YHOCTEN, U B 06/1acTsX CyXeHUA. [pMMEPOM  MOAY/IMPOBaHHOIO CUr-
Hama $B/SETCA BUOpaUMs Ha 4acTo*e BpaleHWs LUECTEPHW C 4YacTOTOM WM3MEHEHMSI amMm/mvTyabl BuUOpauun, pas-
HOI 3y6LI0BOI HYaCTOTe 3yGUaToli nepeaaym.

PeanbHble curHanbl BUOpaumM MOMYT MMETb C/IOKHYHO (OpMy W BKIOYaTb B cebs OJHOBPEMEHHO KakK MOAy-
NAuM0. Tak 1 6reHvs. Takve curHarbl TPyAHbl 01 aHa/M3a, OfHako MOXHO MOoMbITaTbCs BbiAeUTb 006/1acTb CUr-
Hara. rge ogvH u3 3dohekToB (M COOTBETCTBYHOLLUME €MY 4YacTOTbl) BPEMEHHO OTCYTCTBYET, M MO JaHHOM 0651actn
onpeaenvTb aMrnMTyay U YacTOTy MHTEPECYIOLLIE COCTaB/IAOLLEN CUrHasTa.

424  AHanms orméaroLlen

AHa/M3  ormbaloleli  CocTouT B AEMOAY/NIAUMM  HM3KOYACTOTHbIX COCTaB/IAIOWMX B Y3KOM MOJI0Ce  YacToT,
KOTOpbIE MJIOXO Pa3/INUMMbl Ha (QOHE LUMPOKOMO/IOCHON BMOpaLMM BbICOKOro YPOBHSA (CBOGOAHLIE KoNebGaHus yaap-
HOTO MPOUCXOXAEHWS, BMOpauMs He 3y6LoBOK 4YactoTe M AP-)- AHann3 ormbalrollein SBMAsieTCd HaaeXHbIM  cpea-
CTBOM pacrosHaBaHUsS AeddeKTOB Ha paHHel CTagum X 3apoxaeHus. Hambosniee 4acTo OaHHbIM MeTof 06paboTkm
CUrHana WCMonb3yloT Npu aHanm3e BUbOpaumm 3ybyaTblX nepefad M MOAWWMHUKOB KayeHus, TAe HU3KOYaCTOTHbIe
MPOLECChbl, Kak MpaBwWIO, Masioii MOLLHOCTM (HanpuMmep, BXOXAeHWEe B 3auersieHne gediekTHoro 3yba WM coyda-
peHVe CKOJIOTOro 3/1IeMeHTa KayeHUs C [JOPOXKOM KayeHus) BO36Y)OAOT BbICOKOYACTOTHbIE PE30HaHCbl, YTO MNpu-
BOAMT K MOAY/ISILMN  BbICOKOYACTOTHOTO CUrHa/la CUrHa/IOM Ha 4actoTe nposisrieHus fedoekta. Mpuvep Bbigene-
HWS ormbatoLLelr nokasaH Ha pucyHke 10.

PucyHok 10 — AHa/ns orvbatoLLeit

HeobxoaMmMo OTMeTUTb, 4YTO Mepes, BbINOSIHEHVIEM OEeMOoAyNsauMyM  MOAY/MPOBaHHbIA  CUrHan  cregyetr OoT-
h1bTPOBATBL C MOMOLLILHO Y3X0J10/10:HOMO Chn/bTpa.

425 CnekrpasibHble Macku

AMMNTYAbl  COCTaBNAIOWMX BAOPaUMM  KOHTPOIMPYHOT, COMOCTaBNsAs KX C OMOPHbIMW  CreKTPasibHbIMU - Mac-
KaMn — JIVHUSMW NpegBapuTesibHO YCTaHOB/IEHHbLIX € MOoJiocax 4acToT npefdefibHbIX 3HaYeHu No Bcemy JAviana-
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30HY 4acTOoT aHa/msa. [lpeBbllleHMe NpeaenbHOro 3HauYeHWi Kakoli-M60o COCTaB/ISHOWEN OObIMHO BbI3bIBAET MO-
SIB/IEHVE CUTHaUTa NPEAYNPEXAEHNST 3 BO3MOXHOW HEMCMPaBHOCTU.

Mpy yCTaHOB/EHNM MpeferbHbIX 3HAYeHW ONs1 OTAENbHOM COCTaB/ISIOWEN CrnekTpa O06bIYHO — YCpeaHstoT
HECKO/IbKO CrMEeKTPOB C  BbICOKMM  paspelleHVeM M0  4YacToTe W OnpefensatoT  BblIOOPOYHOe cpeaHee  3HadeHue
1 cTaHgapTHOe OTKIoHeHVe. YposeHb NPEAYTNPEXXJEHVIE ycTaHaBMBatOT BbilLe CPeAHEro 3Ha4eHVs Ha
25 —2,8craHoapTHBLIX OTKIOHEHUIA

426 Opbuta npeueccuv Basia

AHanM3 TpaekTopun OBWKEHUS Basla MOXET OblTb NpoOBedeH An1A 060 MallvHbl, r4e eCcTb BO3MOXHOCTb
YCTaHOBUTL [aTUMKM MNepemMeLleHns, 0bblMHO nog, yrniom 90° Apyr K Apyry. Ha KpynHbIX MalvHax C MoAwmnHuKa-
MW CKOSIbXKEHUSI aHa/IM3 OpbuTbl Mpeueccun Basla SBMSETCA OObIYHOM MPaKTUKOW, MOCKOSIbKY OH MO3BOJSISET KOHT-
pPO/MpOoBaTh MOJIOKEHVME Basia BHYTPW MOAWMIMHUKA WM 3a30p Mexdy MOAWWNHUKOM 1 BaioM. lNpu 3TOM Heobxoaw-
MO Y6eguTbCs, YTO MOKasblBaemas TPaeKTOpUs [ABWKEHVS Basla He WCKaKeHA MEeXaHWYECKMU U 3MIEKTPUYHECKMN
OoueHnamn. TpaBunbHas WHTepNpeTaums OpbuTbl MpeueccMn Bana MO3BOJISET MOHATb MPUPOAY  BbIHY>XOAMOLLMX
cwl. Kpome TOro, OHa [MO3BOJISIET OM3eAe/UTb Harnpas/ieHVe MnpeLeccun Basla — MO  Hanpas/IeHUIO WM MpoTUB
Hanpas/leHVs BpalleHns potopa. OpbuTa npeLeccum Basla MOXET ObITb MpeAcTaBfieHa B WMCXOAHOM WM CrilakeH-
HOM BuAe. B nocnegHem criydae curHan Bubpaumn noasepraroT ubTpaumM, OCTaBAs TOMbKO COCTaB/ISIOLLYHO
Ha YacToTe BpaleHUs. TUNMYHbIE rpadonKi ICXOOHOM M CTNaXKeHHOM OpOoUT NpeacTaB/ieHbl Ha pyUcyHke 11.

/—\ ""“\

€) Voacyvin opbure b)CraBLum opbuTa

PucyHok 11 — Op6uTa npeLieccun Basa

OOBbIYHO VCNOMb3YIOT NpPeACTaB/IeEHNe TPaeKTOpUW ABWKEHUS] Basla, CUHXPOHM3MPOBaHHOE C 06OpPOTHONM coc-
TaBNAIOLWEA. OfHAKO Y4YeT [ApYyrMX FapMOHUK W CYGrapMOHWK BUOpaumn Mpyv MOCTPOEHUM Op6UTbI MOXET ObITb
noseseH O/ OMUCaHUS WCTOYHMKOB Mpeueccun. OTMETKA Ha Basly MO3BONSET MOYYUTb CUFHaT CUHXPOHM3aLMN
(oovH wmnNynbC 3a OgvH 060pPOT Baia) A1 YCTAHOB/IEHVS COOTHOLLEHVSI MEXAy 4YacTOTOM BpalleHVs 1 ApyriMu
YacToTamu, NPUCYTCTBYHOLLIMMU B CUTHaUTe.

OpbuTta npeueccun Basla MPEACTaBseT CO6OM TPaeKTOpPUIO [OBWKEHWS LEHTpa Basla B MJ/IOCKOCTU U3Mepe-
HUA. [JaTunky, V3MEPSIOWME [OBWKEHVE, [0/DKHbl OblTb pasHeceHbl Ha yros 90*. B MPOTMBHOM Crlydae opbuTa
OyfeT BbIMSAETb CIVIOWEHHOW. EC/M Ha Basly VMMEETCH LUMOHOYHAsk KaHaBKa, TO MO YMO/YaHUIO Ha rpadivke
OpbuTbl el COOTBETCTBYET Y4YacCTOK pa3pbliBa (Ha4asio KaHaBKM) W SIPKOe MSATHO, MOKa3aHHOE Ha PUCYHKE TEMHbIM
KPY)XKOM, (KOHeL, kaHaBku). o 3Toii mHdopMaumm MOXHO CyauTb O HanpasfeHun npeueccin. V3 pucyHka 11
crefyeT, YTO NMPELECCUOHHOE ABVDKEHVE Bayla MPOVICXOANT MO YaCOBOW CTPESIKE.

HanpaBneHne npeueccun Basla — MO XO4y WM MPOTMB X04a YacoBOW CTPEesikM — 3aBUCUT OT TOYKU Habso-
OeHvs. Ecnn HanpaBneHve Npeueccuy COBMafaeT C HanpaB/iEHVEM BpalleHUst Basla, TO Takyl0 MpPeLeccuro Hasbl-
BalOT NPSIMOA, €C/IN He COBMaaaeT — TO 06paTHOIA. VI3 pycyHka 11 BUAHO, YTO MMEET MECTO MNpsiMast MPeLLecCusi.

427 CpefgHee NonoxeHve Basia

Jatuikn nepemelLeHNst 4acTo WCMOMb3YHT 718 ONpeaesieHVst CpefHero MoSOKEHVUS Basla, YTO  MO3BOJISET
OLEHVTb Harpy)XeHHOCTb MOAWMMULLA CKOMIbXEHWS.. BbicOoTa MonoxeHuWst uandbl poTopa B MOAWWMHUKE, U3Me-
peHHas MO MOCTOSIHHOM COCTaBNsOWEl/ CUrHama C Jatdvka MNepeMelleHns. — MOJIe3HbIA  AMarHOCTUYECKUIA  Npu-
3HaK MNPV KOHTPOJIE COCTOSHWUST KPYMHbIX MawvH. Mo HEMy MOXHO CyAmTb, HACKOJIbKO TOYHO BbIMOJSIHEHA YCTaHOB-
Ka nogwvnHuka u Bana. pu mM3MepeHusX credyeT obpalaTb BHYMMaHMEe Ha BO3MOXHbIV Apeiidd CcO BpemeHeMm
MOCTOSIHHOM COCTaB/ISIFOLLIEN CUTHAsa, YTO BHOCUT OLLMOKY B pe3y/ibTar U3MEPEHWIA.
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428 TlepexogHblii npouecc

V3amMepeHne BUOpauUMM MPU M3MEHEHUM 4YaCTOTbl BpAaLLEHWst poTopa OObIYHO CBSI3aHO C peXvmamy pasroHa W
Bblbera. Bubpaumio B 3TUX pexmmax MNpeacTaBnsioT B BUAE KacKagHOTO CriekTpa, Avarpammbl Boge, pyarpavmbi
HalikBucta n gnarpammbi Kamnbesra.

MepexoaHble MPOLECCHI, Kak MpaBu/o, BO3HUKAKOT MPU  BO3GY)XXAEHWN KOHCTPYKLMW KpPaTKOBPEMEHHbIM  CU-
NoBbIM  Bo3gelicTBueM. OHO MOXET NPeACTaB/sATb CO6OV €AVMHWUYHBLIA UMNYNLC WIN KONeGaHusl KOPOTKOW A/nTesb-
HOCTW. Takoe BO3JENCTBME MOOYXOAET KOHCTPYKUMIO COBepliatb konebaHMs Ha COOCTBEHHbIX YacTtoTax, HO npu-
cyllee crcTeme AemMndhmpoBaHme NPYBOAUT K 3KCMOHEHLIMAaIbHOMY 3aTyXaHWH KoriebaHWiA.

Takim 06pa3omM, Moc/e MpeKpalleHns [OelCTBUS BbIHYXAAIOWEN CWIbl OTKIMK KOHCTPYKUMM MpeacTaBnsier
CO6OIi KOMOMHALMIO 3aTyXaroLMX FasMOHUYECXUX KoneGaHuii. [Mpumvep Takvx KonebaHuii MnokasaH Ha pucyHke 12,
CnegyeT OTMETUTb, YTO KpaTKOBPEMEHHOE CWIOBOE BO3AE/CTBME BbI3bIBAET OJHOBPEMEHHOE BO3GYXAEHVME BCEX
COBCTBEHHbIX MOA, KOHCTPYKUMW. OO6bIMHO COCTaB/ISIOLWME Ha BbICOKMX 4YacToTax 3aTyxaloT ObICTPOo, Moatomy dhop-
Ma NnepexoAHOro NpoLecca CTpeMU'CA K 3aTyxaroLLei CUHYCOoMAE Ha YacToTe HU3LLE COOCTBEHHO Moapbl.

X — ppeus; Y — SHANGHUE CHININD, & — DECNONEHUWBALIG 3aTy-
xaroLas ormbaroLias imxoe curHana. b — cnoxHblii cocTas Kose-
6aHuii 0 Havasle NepexoaHOo npolecce, ¢ — KonebaHusa Ha HU3-
el cobCcTBEHHO Koae, [l — 3aTyxatowne konebaHms

Purybink 1? — MNapBXrXmbIbIiA SIPALOLT.

Mo Ha/MuM0 MOBTOPSIIOLLMXCA MEPEXOAHbIX MPOLIECCOB B CUrHasle BMOpauum MOALWMUIMHUKOB 4acTo CygaAT O
Hanmumn AeddeKToB JOPOXKEK U 3/1EMEHTOB KaueHuIs.

429 Wmnynsbc

VIMMynbC  MEXaHWYECKO CUCTEMbI SB/ISIETCA €e peakumeli Ha VMMy/IbCHOe CuIoBOe BO3delicteuve F,. npu-
JNIOKEHHOE B TeYEeHVE O4YeHb KOPOTKOrO MPOMEXyTKa BpemeHun [, M KO/IMYECTBEHHO MOXET OblTb NpeAcTaB/ieH B
Buae nHTerpasia ot F, dt no Bpemenn (B npegenax ot f oo t + Af) — cm. pycyHok 13.

y*
/7'_11'
/
/
L/
/]
7
A«
/
/]
%
/]
/
/ v L X —Bpewma. Y — cuna
* X PuvicyHok 13 — Vimnyribc
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UacTo MMMy/IbCHOE BO3AENCTBME WCTONBL3YIOT A1 OOHAPYXXEHWS] PE30HAHCHbIX YaCTOT CTaUMOHApHbLIX KOH-
CTPYKLWIA.

4210 [OdemnchvpoBaHve

JemndmpoBaHe—a3TO MexaHM3M MpeobpasoBaHNs  KonebaTeNlbHOrO  ABWKEHWS B APyrylo  opmy 3SHepriv
(OBbIMHO TEM/IOBYHD), MPUBOAALMIA K 3aTyXaHUHO KosieGaHwii. KoadhthuumeHT gemncovpoBaHMsi € 4Yalle BCero npo-
MopLMOHaieH ckopocTu. Ecnv B peasibHOM KOHCTPYKUMM 3Ta 3aBMCMMOCTb He COOMIoAaeTcs, TO ee. TeM He MeHee,
YacTO MCMosb3yKT A1 MPUGMIMKEHHBIX pacyeToB. Eciv  koathdmumeHT aeMnconpoBaHns MUHMMa/TbHBIA 13 BO3-
MOXHbIX. MPUY KOTOPbIX CUCTEMa BO3BpALL@ETCA B COCTOsHME paBHOBeCcUsi 6e3 KonebaHuin OTHOCUTESTbHO TOYKU
paBHOBecus (NepekosiebaHuii). TO ero HasbIBatOT KO3PULIMEHTOM KPUTUYECKOTO AeMMNEMPOBAHKIA C,.

Ecnn  koadhdmumeHT  AeMNoMpoBaHNS CUCTEMbI HIDKE KPUTUYECKOTo, TO NPV BO3BPAWEHWM B  MOJSIOKEHME
paBHOBecusi OyayT HabnoaaTbCA KoMebaHus C 3aTyxalolleld amrmTyaoin (CM. pucyHok 14). B cuctemax €O MHO-

MM CTEMEHsMM CBOGOAbI A1l OOHUX COGCTBEHHbIX MO, [AEMMIMPOBaHME MOXET ObITb Bbille KPUTMYECKOrO, a
AN APYTUNX — HIDKE.

v
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X = cpouN, Y - 3navoHWe CUIMana

PucyHok 14 — 3aTyxaHue curHana BCrieAcTeme AeMnconpoBaHmis
B cucTeme

Ecnn Ha rpadivke OT/IOXEHa 3aBMCUMOCTb OT BpeMeHM 3aTyxalolmx KosieGaHwuii cOo6CTBEHHOW Mogbl X. TO
JniorapucpMr4eCKUNiin AEKPEMEHT KosiebaHui d MOXET ObITb paccuuTaH rno chopmyne:

(B)

rAe N— YMC/I0 LIMKIOB 3aTyXaHnsa aMnanTy bl ot X, A0X,,.
Mepoii oTHOCUTeNbHOrO AeMndMpoBaHNA B KonebaTesibHOV cucteMe sBnsieTcsl koadhdpyumeHT notepb h. ko-
TOpbIii CBSA3aH C /TI0rapuddMMYECK M JeKPEMEHTOM Kosle6aHnii 3aB1CMMOCTBIO h - din.

MpumeyaHue — B TEXHNYECKON /fmTepatype f/isi 0603HAYeHUs Ko3hhUUMEHTa MOTepb 06brao  WUCMOsIb3YHOT
cuMBOSbI ft, I W N. B 4151 NorapudpMUUEcKoro AekpeMeHTa KonebaHnin — a u J1.

KoagothrupeHT noTepb MOXET ObITb BbIpPaXKEH Yepes3 CKOPOCTb 3aTyxaHuii X', ob/c. no dhopmyre
n=Xi27,31,), )

roe f,,—uyactoTa co6CTBEHHbIX KONEGaHWiA. 'y,

LemndoypoBaHve B KoseGaTeslbHOM CUCTEME OMMCLIBAOT TaKkke Yepe3 ee A06POTHOCTbL Q. KoTopas npes-
CTaBnsieT co60li 3HaYeHVe aMIIUTYAHO-YaCTOTHOM XapaKTepUCTMKM CUCTEMbl C OAHO CTereHblo CBO60AbI Ha
COBGCTBEHHOI uacToTe MpU OTCYTCTBMM 3aTyxXaHusl. AMIIATYAHO-YACTOTHasl XapaKTeEPUCTUKA CUCTeMbl MpeacTae-
NSIeT CcOGOl  OTHOLLEHWE aMn/IMTydbl MepeMEeLleHV st Mod  AeliCTBMEM OVHAMWYECKOW CWnbl € amrmtyaoi F oK
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CTaTV4ecKoMy MepemeLleHVo Mof  AeliCTBMeM MOCTOSIHHOW cwibl F. B npeanoniokeHWn OTCYTCTBUS  CyLLECTBEeH®
Hora B3aMOAENCTBYA MeXay MoJaMn JOBPOTHOCTb KXKAOM MOAbI MOXET ObITb paccymTaHa no dopmyrie

Q=12clc,), ®

rae ¢ — KoadhpMUMEHT NIMHEIAHOTO AEMMNCPVPOBAHNS CUCTEMbI;
C. — KO3OPULIMEHT KPUTNHECKOTO AEMIMPUPOBAHUS.
Ecnn v3BecTHa aM/UTygHO-Y4aCTOTHasi XapakTepucTVKa CUCTEMbl B OKPECTHOCTU HEKOTOPOA Mogbl Koreba-
HWIA. TO AO6POTHOCTL O A/19 AaHHOM MOAbI MOXET 6bITb NPUGIMKEHHO paccunTaHa rno opmyne:

roe f— pesoHaHcHasA YacToTa:

iJ— /, — — wWMpnHa nosockbl pPe3oHaHCHOro Muka Ha yposHe 0.707 (Yactotbl 7, N f, Ha KOTOPbIX 3HaveHve
aMnNTygHO-4aCTOTHOW  XapakTepucTMkM cnagaeT Ao ypoBHA 0.707. fieaT COOTBETCTBEHHO MO JIEBYHO WM MpaByto
CTOPOHbI OT MVIKA).

Jo6poTHOCTL  CBA3aHa C  J1I0rapydIMUYECKM  OEKPEMEHTOM  KOsieGaHWi - crieaytolein NpubavmkeHHON  diopmy-
Noi:

Q-x/tf. (10
MpunmeyaHune —B crnyyae marnoro gemrndmposaHnsa Q = 1//1.

B kauyecTBe npumepa Ha pucyHke 15 MokasaH Croco6 onpeaeneHust AO0GPOTHOCTU MO aMM/IMTYAHO-YaCToT-
HOA XapaKTePUCTIIKe, Ha3bIBaeMOi ~akke auarpaMmmvoli Boge.

{
B

-
[ X
X = qacToTa; Y = OTKNWK (BMNNWATYAHA-HACTOTHAR
X3PAKTEPHETHNA)

PucyHok 15 — OnpegeneHne gobpoTtHocTn Q

AHaNIOMMYHBIA  pe3yNibTaT MOXHO MOAYyYMTb MO rpadvky ami/MTygHO-(0a30BOA YaCTOTHOW XapakKTepuCTMKN B
MoSIAPHBLIX KOOpAVHaTaX, Ha3bIBaeMOW Takke guarpammor Halikeucrta.

XapakTepucTMKM  OEMMNMPOBaHNST CUCTEMbl HECYT TMOME3HYHO WHAOPMaLMo Mpu  UCC/IedOBaHAM MPUYMH 1
CNeacTBUA  BMOpaUMM MallMH  BpaLLaTteslbHoOro AeiicTBus.  [JonycTumo, 4YTOObl MaluvMHa MMenia COBCTBEHHble MoApbl
BMOpaUmMn BOM3N paboueli YacToTbl BpaLLEeHMsl, eC/IM 3T MOAbl CWIbHO AeMnumpoBaHbl M He CMOCO6HbI 3Ha4W-
TeNbHO B/MATbL Ha BMBpaumio. Kpome Toro, ecnm Mogbl €riabo AemMnurpoBaHbl, TO OTKIMK MalMHbl MOXET ObiTb
HaCTO/IbKO BbICOK, YTO OHa By AeT HeCrnocobHa NPoTY Yepe3 06/1acTb pPe30HaHCa.

4211 CuVHXPOHHOE yCpeaHEHME (HaKorn1leHne)

CurHan BMOpaUMN COOEPKUT <aK COCTaB/IsoLME, CUHXPOHHbIE C MpoLeccamMmu, MPOXOAALVMA B MallvHe,
Tak M HECUMHXPOHHblE CcOCTaB/stowyMe. Pa3fenTb CUMHXPOHHbIE UM HECUHXPOHHbLIE COCTaB/ISIOLME MOXHO C MO-
MOLIbIO aHa/M3a B 4acToTHOW o6nactm (cm. 4.3). [pyrMM pacnpocTpaHeHHbIM CrOCOGOM aHa/m3a CUHXPOHHbIX
COCTaB/ISOLLMX  ABMSETCS CUHXPOHHOE YyCpeaHeHVe Mo BpeMeHW. [pu AaHHOM crocobe BbIGOPKY [JaHHbIX OCy-
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LLECTENIHOT CUHXPOHHO C [ABWKEHMEM OTAEMbHbLIX uacTeli MallMHbl MOCPEACTBOM CUMHaUIOB  (MMMY/IbCOB) CUHXPO-
HM3aLMKN. YCpeaHeHVe MO BbIGOpKaM, YMC/IO0 KOTOPbIX MOXET BapbMpOBaTbCsl OT HECKOSIbKMX €AVHWUL, [10 HECKO/lb-
KMX COTeH, MPOBOAAT BO BPeMeHHol 06/1acTi, a A/19 MOC/eAyIOLIEro CreKTPaslbHOro MpPeAcTaB/eHNs] UCMONb3yoT
CI/IaXeHHbIi BpeMeHHOl CcurHas. 8 TrpOLEecce CUHXPOHHOTO YCPEAHEHVSI HECUMHXPOHHbIE COCTaB/sIoLME B3anM-
HO nodaBnstoTCsA. Yem 6osibllee UMCMO peasivsaumii UCTIONb3YT [/ YCpeHeHusl, Tem 6Gosiee [MadkvM Mosyda-
eTcs1 cUrHast. Ymcsio peannsaumii 3aBUCUT OT KOHKPETHOM CUTYaLIN.

MPU  CYHXPOHHOM YCPEAHEHVN 3HAYEHWSI CUMHa1a, COOTBETCTBYHOLME OAHOM U TOW e hase [OBWKEHUS
KOHKPETHOM 4YacT MallMHbl, CyMMYHOT. FMOC/Ie YEero MoJlyuYeHHblli pesynbTar AefiT Ha  UMC/IOo  YCpPeaHsIeMbIX
peanvzaumii. B pe3ynibTate coxpaHseTcsl TOMbKO Ta 4YacTb CUTHa/Ia, KOTOpas CUHXPOHHA C  paccMaTpyBaeMbIM
OBWKEHMEM, a BCe OCTa/lbHble COCTap/siiome (B TOM uUvC/e, PeryfnsipHoii Mpupodbl, HO CBsi3aHHble C  ApYriMu,
HECUMHXPOKN30BaHHLIMN  [IBWKEHUSIMY) CTPEMSITCS C POCTOM umcia peanmsaumii K Ky/o. CKOpOCTb CTPEMIEHMST K
HY/THO PaBHa KBaAPaTHOMY KOPHHO 13 UMc/ia peasiv3aLyii.

MpumeyaHne — YcpegHeHne no 100 peam3auusM  YMeHbLUAET HeXernaTesibHble COCTaB/islolLye CcurHaia B
10 pas. no 10 000 peanm3aumsam — a 100 pas.

MeTof, CUMHXPOHHOMO YCpeaHeHUs! MPYMEHSIOT, HampyMep, NpY HEeoGXOAUMOCTM OMNpeaevTb, Kakoli poTop B
MalllMHe C HECKO/IbKMMUW POTOpaMU SIBMISIETCS WCTOYHMKOM TMOBbILLEHHOV BuGpaumy. Ero Mcronb3ytoT npu o6Hapy-
YKEHUM HEVNCTIPABHOCTEM, HANPUMEP, NOALLMIMHUKOB, JI0MATOK U/ BAJIKOB KaslaHapa.

Mpumep 1 — Ha kaxzgom Basly Typ60oMacocHOao aaperaTa C MPYMBOAOM 4Yepe3 pefyKTop YCTaHOB/EH
[aTuUuK CUrHa/la CUHXpOHM3auun. CUrHa/l C akcenepomMeTpa, YCTAaHOB/IEHHOIO Ha pedykrope, aHA/IM3MPYOT
METOAOM CUHXPOHHOIO YCPEeAHEHUS MO3BOJISIOWNM BbIAENUTb curHas, CUHXPOHU30BaHHbI/ C KaXAbIM BasIOM.
YcpefHeHue no BpeMeHW, CUHXPOHU30BaHHOE C BpallleHneM Baia TYp6VHbI, M03BO/sie T Npeobpa3oBaThb UCXO4-
HbI CUTHAT C/IOXHOW (hOpMbl B MOYTU FapMOHUYECKUI CUTHa/I, aMNIMTyAa KOTOPOro 3asveut ot AucGanaHca
nuccrnegyeMoro Basa. /icnosib3oBaHWe cuUrHana CUHXPOHM3auMK C Basla Hacoca MO3BOMSET MPUBECTU (lcxoaHbiii
CUTHaU1 K MOYTU NEpPUOANYECKOMY, COOTBETCTBYHOLLEMY JlonacTHOI vactore Hacoca. o ycpegHeHHOMY cur-
Hany cyasiT O PafuasibHOM cMeLLeHM Basla HAcoCca B NMOALLMIHUKE.

Mpumep 2 — Ha aBe nonaTKn rpynHoro ruapoTypOvHHOro arperara yCcTaHOB/IeHbl MOCTOBbIE JaTUNKN
gedopmauuii. Npuem CUrHasIoB ¢ AaTUMKOB OCYLLECTB/AAIT cpegcTBaMu TenemeTpun. [ CUHXPOHHOIO
yCpeAHeHUs1 MCNOJb3YHT CUMH&/T CYHXPOHM3aLWM ¢ BpalleHMeM poTopa TYpPOuHbI. TOC/e Heckonbkix yCpegHe-
HWUP, NO3BOMAOLWMNX NOAABMTb LWYM BOASHOINO MNOTOKa, NOABAAKOTCA HaKOM/EHHbIE CUTMHasIbI CriokHol DOPMbI,
MAeHTUYHbIE A/15 KaXKA0 NonaTK TYpP6MHbI, HO CABMHY Tbie N0 BPEMEHN B COOTBETCTBMUMU C YI/I0BbIM LLUATrOM
nonaTok. MNpu gnarHocTupoBaHUM TpebyeTcsa onpeaenMTb HEOAHOPOAHOCTb MOTOKa Yepe3 HanpasisoLme
annapaTbl rMapoTypOuHbI. YCpeaHeHHbIEe CUTHa/Ibl UCNONbL3YIOT ANS PEryMpPOBKY Hanpas/isaoWwmX annapaToB
rMapoTypOMHbI, YT O06bI YYULUINTb XapakTepUCTUKM NOTOKa U CHUSUT b ANHaMUYEeCKNe HanpshkeHnsa B nonaT -
KaxX TYpOUHbI.

XoTta CUHXPOHHOE YycpedHeHve sBnseTcss 3dheKTMBHLIM CPeACTBOM  OOHapyXXeHUs psija  HeMCrnpaBHOCTEN,
OHO He MOXeT ObITb WCMO/b30BaHO [/ AMAarHOCTUPOBAHWS HEeperysIspHbIX MPOLECCOB, Hanpumep, CBsSi3aHHbIX C
[pechekramm NoALMMHMKOB KaueHusI.

[Ons ycpegoHeHWs1 CUrHa/IOB CO  C/IOKHBIMM  CMEKTPaMy 0ObIMHO HeobXoauMo, 4YTobObl Bubpauusi NpeacTtas/s-
Nla coboii CTaumoHapHbIi npouecc. M3y Ha/IMYMK  HEeCTaUMOHaPHbIX YaCTOTHBIX COCTaBSOWMX WA MPU  U3MEHSIHO-
LIelica 4YacToTe BpalleHVs MPOCTOe YyCpedHEHWEe BO BPEMEHHOV O06/iaeT He MNpUMEHSOT. B 3Tux cnydasx BbIGOp-
Ky 3Ha4yeHWii CurHasia HeoOXOOMMO OCYLLECTB/IATb 4Yepe3 WHTEpBasibl, CUMHXPOHW30BaHHbIE C  HeCTalVOHapHbIM
npoLeccoM (Hanpumep, Yepe3 WHTEpPBa/Ibl, COOTBETCTBYHOLLUME MOBOPOTY pPOTOpa Ha HEKOTOPbI 3a4aHHbIA  yron).
Mpy nNpeobpa3oBaHNM HAKOM/IEHHOrO CUrHasla B 4YacTOTHYHO 006/1aCTb MOMy4aloT BMECTO YacTOTHOro criektpa Mno-
PSAKOBbLIV cnekTtp. Ecnv curHan BuGpaumn NpeactaBnsieT coboi peakuuio Ha Moc/eAoBaTe/lbHOCTb  MMIMY/IbCHBIX
BO3MYLLEHWUIA, TO YCpeAHEHMEe BO BPEMEHHOM 06/1aCT MOXET ObITb CMHXPOHW30BaHO C Ha4Ya/loM KaXXOoro UMM/ ib-
ca BO36Y)XeHus.

VICTOYHVMKOM CUrHama CUHXpOT3aumm He 06s3aTe/lbHO Jo/hpkHa ObITb  Bpallaolasacs 4vacTb  MaliuvHbl  [ns
CYHXPOHM3aLMM MOryT ObITb MCMO/Mb30BaHbl [ABWKYLUMECS PeMHU OGymarogenarte/ibHbIX MallvH WM KOHBEMEPHbIX
NEHT. YcpegHsieMblii CUrHasl He 06si3aTeflbHO AO/DKEH ObITb CUrHa/IOM BUOpaumn. 3TO MOXET ObITb /H06OM Mpo-
LeCC. CBsA3aHHbIi C 06CMeAyemMoil MallMHOM, MO KOTOPOMY MOXHO CyauTb O €e HenpaBWiIbHOM  (hyHKUMOHMPOBa-
HUN. Kpome TOro, 4tobbl He YCTaHaB/MBaTb AATUMKM CUHXPOHM3aUMM Ha KaxxaoM Basly (Hanpumep, npyv guarHoc-
TMPOBaHUM 3y6uaTol nepedayur), MOXHO YCTaHOBWUTb €ro Ha OAHOM Basly M WCMOMb30BaTb YMHOXWTESb 4YacTOTbl
L5 TONYYEHNST CUTHas1a CUHXPOHM3aLMK C BPaLLIEHNEM APYTVX Ba/10B.

13



FOCT P NC013373*2—2009

4.3 AHa/IM3 B YaCTOTHOW 06/1aCTU

431 O6LMe NoMoXxeHns

LLinpokoe pacnpocTpaHeHVe aHaM3a BMOpaLmMM B 4YaCTOTHOW O6/1aCTV OOBLSACHSETCA TeM. 4YTO. Kak MpaBusio,
KKOOMY WCTOYHMKY BMOpauMu MOXHO MOCTaBUTb B COOTBETCTBME HEKOTOpblE CreKTpasibHbleE KOMMOHEHTbI.  WH-
dhopMaTUBHbIM  SIBMISIETCA  AaXKe OfHXaHa/lbHbIi aHan3 BMGpaUmy, OAHaKO 4acTo ObiBaeT BaXHO WCMOMb30BaTb
BTOPOI kaHa /19 cpaBHeHVA dha3 Wi aMiinTy g, HaCTOTHbIX COCTaB/IAOLLMX.

432 TpeobpasoBaHve Pypbe

OCHOBHbIM ~ MeTOAOM  MPeobpas’oBaHNA  LLMPOKOMO/IOCHOTO  BPEMEHHOTO CUrHasia  BOTAE/IbHblE  YacCTOTHbIE
COCTaBNsAlOWME ABMAETCA NpeobpasoBaHMe dypbe — MarematMyeckass orepaumsi, Mo3BOMSAIOWAA  pas/iokUTb
CUrHa/l BMeCTe C TMPUCYTCTBYIOLLMM B HEM MEXaHWYECKUM WM SNIEKTPUYECKUM  LLYMOM Ha  CUHYCOUAa/IbHbIe
coctasnsowpme. A peasmMzaumm  MeToda UCTONb3YHOT  KOMMbIOTEPE COOTBETCTBYHOLLEN MNporpamMmon  06paboTku
JaHHbIX, CreuviasibHoe W3MepuTesIbHOe YCTPOMCTBO (Pypbe-aHaM3aTop) WM MUKPOMPOLIECCOp. B coBpeMeHHbIX
cpeacTBax aHamsa npeobpasoBaHne Pypbe BbIMNOMHAETCA MOCPEACTBOM  3WDEKTMBHOMO MaTteMaTtuyeckoro airo-
putMa 6bICTporo NpeobpasoBaHns Oypbe (Brd).

MocpegctBoM BIN®  BpemeHHON curHan npeobpasyloT BOTAE/bHbIE CUHYCOWAA/IbHbIE  COCTaB/IAIoWLMe, 3a-
BUCSILLME OT YacTOTbI (CM. pUCYHOK 16). Mpun Bbl6ope aHanm3aTopa bINd Heob6xoAMMO NPUHMMATL BO BHUMaHVE

°Illl?llll?llll*lllI?llll“:

1

X —uvacToTta. 'y, Y — amnauntyga

PuvcyHok 16 — AMNAUTYAHbI CNekTp

HECKO/bKO BadkHbIX (pakTopoB. CyllecTBYET COOTHOLUEHVME MeXy UMC/IOM CheKTpasibHbIX JIMHWNA  (paspeLueHnem
Mo 4acToTe), AuanasoHOM aHa/IM3MPYEMbIX 4YacTOT W [/IMHOM WCXOOHOM BpPEMEHHOW peanmsaumn. B npumvepe Ha
pucyHke 16 paspelueHVe MO 4YactoTe coctaenseT 2 Iy, 4to gaeT 100 cnekTpasibHbIX /IMHWIA B AuanasoHe oT 0 go
200 .

YKazaHHble MnapameTpbl AO0/HKHbl ObITb BbiOpaHbl Tak. YTOObl O6ECMeYNTb MakKCYMaslbHOE paspelleHve B au-
arnasoHe 4acToT aHa/mn3a.

BcneactBre adpchekta HastoeHUss cnekTtpoB (CM. 4.3.7) HEKoTOpble BbICOKOYACTOTHbIE COCTaB/IAOLIME CUI-
Hasla MOryT ObITb JIOKHO WCTO/IKOBaHbl KakK HM3KOYACTOTHbIE CcOCTaB/stowme. YTobbl n3bexarb 3TOro, MCrosib3yroT
cneuvasnbHbI UNBTP HDKHUX YacToT.

PesynbTtatom npeobpa3oBaHusi Dypbe SAB/ISETCA KOMIMJIEKCHbIM CMEKTP, KOTOPbI MOXET ObiTb NpeacTaB/eH
B BUJE:

* amMnMTy A, 1 (has YaCTOTHbIX COCTaBNSOLLMX;

* NENACTBUTENBHOW 1 MHMMOW YaCTy KaXkaoli YaCTOTHOWM COCTaB/ISOLLIEN.

Kak npaBWiO, aMrymMTyAHbIA Crektp sBnsetcs 6osiee  MHpOpMaTVBHLIM  A19  Ueneli  AMarHOCTUKY, MOo3ToMy
(ha3oBbIM CMEKTPOM B aHa/IM3e 3a4acTyHo NpeHebperatoT.
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433 3dbdhekT NpocavnBaHnst SHEPTUN U MPUMEHEHNE OKOHHbIX (RYHKLMIA

Mpy ouncbpoBKe BPEMEHHOrO CUrHasIa MOXET Habnoaarbes  ahdiekT nepepacnpeieneHns sHeprmm  Mexay
YaCTOTHLIMM  COCTaB/IAIOWMMA  (3GOPEKT NpocayuMBaHUs), €cnv A/iMHa BblOOPKM COLEPXUT HELESI0e 4YMC/IO LMKIIOB
CuUrHaMla. Pe3ynibTatoM Takoro HETOYHOTO MpPeACTaB/eHNs peanv3auneil UCXOOHOTO BPEMEHHOTO CUrHasia siBNsieT-
CA pasmblBaHME YacCTOTHbIX MMKOB. YMeHbLMTb 3dIdIeKT MpocayvBaHMs MOMOraeT MpPUMEHEHME COOTBETCTBYHOLLMX
OKOHHbIX COYHKUMIA. Havbornee ynoTpebuteNibHbIM SBASETCA OKHO XaHHa (X3HHMHIF). KOTOpoe [AaeT Xopolwve pe-
3y/bTaTbl 4719 CTALMOHAPHbIX MPOLLECCOB, OAHAK0O BO3MOXHO MPUMEHEHE 1 OKOH APYroro B1aa.

[na nepexodHbIX MPOLECCOB t-awlyylunini pesynibTar MOXeT ObITb MOy4YeH MpY UCMOMb30BaHUM OKHa Mps-
MOYrofibHOM oopMbl. OKHO X3MMWHra MO3BOSISET MOMyuMTb 6osiee OCTpble MUKW, YeM B C/lydae MNPUMEHEHUS X3H-
HVHra. HO MpU 3TOM YBE/UMUMBAET YpPOBEHb OOKOBbLIX JIEMECTKOB (MpocayvBaHus 3Heprun). HaobopoT, okHo Brak-
MaHa Hero mogvidomkaums, OKHO BnakmaHa-Xappuca, 06ecrneuvBatoT MOHWKEHHbI YpPOBEHb GOKOBbIX J1EMECTKOB,
HO NPV YBEIMYEHHOW Pa3MbITOCTU LEHTPa/IbHOTO MNvika. [710CKOBEPLUMHHOE OKHO MO3BOSET MO/yyYnTb 6onee Tou-
HYIHO OLEHKY aMriTyf, Yem X3HHVHI. HO MpuM 3TOM HEBO3MOXHO pPas/myuniTb crnabble CUrHa/lbl B OKPECTHOCTU
MOLLHOrO 4aCTOTHOrO nuka. [1/IOCKO3epLUMHHOE OKHO [faeT Hambosiee LWMPOKUA MUK C  GOKOBbIMM  Jlernectkamu,
aHa/TOMMYHBIMU  X3HHUHTY, HO [Nadkas BepLUvHa Nvka MO3BONSET Hambosiee TOYHO OMpede/iTb COOTHOLLEHWE MeXay
aMnanTygaMn npyv U3MeHeHUM 4actoTbl. CrakvmBas MOrPellHOCTU BbIGOPKYM, OKOHHbIE (PYHKUMW YydllaloT 1 Criek-
TpaslbHOE MpeACTaB/ieHNe HeCTauMOHapPHbIX CUTHaIOB  (Harlpumep, KackafHbIi  CriekTp). [/710CKOBEpLUMHHOE  OKHO,
KaK coxpaHsiiollee Hambosiee TOYHblE COOTHOLIEHVS MeXAy amMrnMTydamn  pasHbIX FapMOHUYECKUX  CUTHaUTOB,
MOXET MCMNO/Ib30BATLCA B MPoLeypax Ka/IMopoBKAL.

MpunMeyaHne —OKOHHbIE OYHKUMM, MPUMEHSIEMbIE COBMECTHO C NpeobpazoBaHrieM Pypbe, pacCMOTPEHbI
B |FO].

434 PaspeLleHve No yactore

MpumveHeHne BId Tpebyer, 4TOObI WCCMeAyeMbIA Ouana3oH 4acToT OblUl pa3sbuT Ha KOHEYHOE 4MUCO0 TMOf-
[Mana3oHoB, BUOpaUVs B KaXAOM W3 KOTOPbIX OTOOpakaeTcs B BUAE BEPTMKA/IBHOW JMHUW. Yucno nogavanaso-
HOB COOTBETCTBYET YMC/ly J/MHWIA paspeluernst W, lloaavanasoH MOXET BkIoYare B Cebs Gosee OfHOM 4acToT-
HOli cocTaBnsoWeli curHasia. B aTom cnydae aHamM3atop OTOOpasvT CyMMapHYH) SHEPrMK0 3TUX  COCTaB/ISHOLLMX
B BUAE OAHO CNEKTPaSIbHOM JIMHUW Ha LIEHTPasIbHOM YacToTe nogavanasoHa.

Utobbl pa3nmunTb  6/IM3KOPAaCMONIOKEHHbIE 4YaCTOTHbIE COCTaBNAIOWME CUMHaMa, YMUC/I0 JIMHWIA - paspeLueHns
criekTpa [O/DKHO ObITb [OCTATOMHO BENMKO. B TO ke Bpems Ayana3oH aHanv3a [O/DKeH BKIO4YaTb BCE WHTEpecy-
IoWwmre mnccnegoBarefid YacToTHble cocTasnsalolme. OObIMHO UCMOMb3YOT He MeHee 400 NMHWA - paspeLleHusi, HO
[OMarHoCTMpoBaHMe MHOMMX MaluvH TaebyeT elwe 60/iee  BbICOKOTO paspelleHns. PaccmarpvBaemble napameTpbl
CBsi3aHbl criegytroLen hopMynoim:

YoA = "mae 1
|uB/YIOB — UnMmMoNnHWUIA paspeLLeHms;
— Makc1MasibHas YacToTa aHa/IM3MpyemMoro Avana3oHa 4acToT:

B — LUMPVHA nogavianasoHa(paccTosiHe MeXay COCEAHVIMU CMEKTPau1bHbIMU JIMHUSIMA).

Kak BvgHO u3 chopmynbl (11). AN ogHOrO M TOTO XXe aHa/IM3MPYyeMoro AvarnasoHa 4acToT Jiyullee paspeLue-
HVe Mo YacToTe 0becrneynBaeTCcs NPY MeHbLIEM PACCTOAHUM MeXY CreKTPasTbHbIMU NINHUAMM.

435 [nvHa 3anucu

[na peamsaummn nNpeo6pa3oBaHus dypbe [AO0CTATOMHO KOPOTKOW 3anvMcu CurHasia [A/mMTeNlbHoCTbio . HO npum
3a/JaHHOM paspeLLeHnI No YacToTe B A/TMHY 3anncy onpeaenstoT rno dopmyrne

T-18. 12)

Ecnn pgavHa 3anmcn curHaia orpaHuvyeHa, TOSTO MOXET HasloXWUTb OrpaHWYeHne Ha paspelleHve Mo 4yacro-
Te. Hanpumep, ecnn pgpana3oH 4YacToT aHasmsa coctaBnsieT 100 My, ¢ paspetueHvem 400 cnekTpaslbHbIX JIMHWIA, TO
paccTtosiHue MeXay NUMHUAMU [O0/MKHO ObiTb 1/4 Ty, a aonvHa 3anucu curHana — 4 ¢. Ecim npu ToM ke uucne
CMEKTPA/IbHLIX JIMHWA aHa/IM3MPYeMbIi  Avana3oH 4YacToT YBE/MUUTb B HECKOJIbKO pa3. TO BO CTO/bKO Xe pa3
OyfeT 6ofiblue pPacCTosiHME MEXOY JIMHUSMKW, W. COOTBETCTBEHHO, BO CTO/IbKO € pa3 YMEHbLUMTCA Heobxoaumasi
[L/IMHa 3anncu.

Ecnn dactota BpaweHus 4acTu MalluHbl MeLJIEHHO W3MEHSIETCA B XoAe 06c/efoBaHus, TO BakHO obecrie-
UATb TaKOe PacCTosHVME Mexay CreKTPa/ibHbIMUA JIMHUSMY, 4YTOObl KadKAOW 4YaCTOTHOW COCTaB/ISHOLWEr curHana
COOTBETCTBOBa/la OfHA CreKTpaslbHasds J/wHUA. EC/iM M3MeHeHMe 4YaCTOTbl BpaleHus 3HauvTe/IbHO, TO BbIGOpKa
[O/DKHa ObITb CUHXPOHM30BaHa C W3MEHEHMSIMM  YI/IOBOrO MOJIOKEHVS Bpalatolericd 4YacT MallvHbl U NpUMe-
HEH NOPSAKOBbIV aHarM3 curHana (cm. 4.2.11 n 4.3.8).
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436 AmnantygHas moaynsaums (6okoBble MOMOChI)

MpencraBrneHne  amMnaUTYAMO-MOAYNMPOBAMHOIO CUrHasila BO  BpeMeHHOW ob6riactm  paccmoTpeHo B 4.2.3.
BMNd mMoayMpoBaHHOTO TrapMOHWYECKOTO CUrHasla NpPeacTaB/IieT COOOM  COCTaB/ISMOLLYI0 Ha 4acToTe  rapMOHU*
YeCKOro curHasia 1 60KOBblE MOIOCE MO 06e CTOPOHbI OT 3TOM 4YacTOTbl Ha PaCCTOSHWUM, PaBHOM 4acToTe MOAy/n*
pytowero curHana. Eciv  mMogynvpyrowmii  curHan  Toke NpeacTaBnisieT CcOOOM  rapMOHMYECKU Mpouecc, TOo B
6oKOBOIi Mosioce OydeT oaHa YacToTHas KOMMOHeHTa. Takum MOXET ObITb BWA, CriekTpa 3ybuyartor nepejayn, ecriv
3y6UoBas 4acToTa MoAy/MpoBaHa CUIHa/IOM, O6GYC/IOB/EHHbIM 3KCLIEHTPUCUTETOM WM M3HOCOM OHOW K3  LlecTe*
peH. Ecrn mopynsuvs SBMSieTCA MEPUOAVYECKO, HO HEe TFapMOHMYECKOW, TO 6GOKOBblE MOMOCbI COAepXaT Mo He*
CKOJIbKY YaCTOTHbIX COCTaB/IAoWMX. Ecv Moaynauvs Heneprioguyeckast, To 60KOBbIe Mosiockl 6yayT pasvbIThl.

Hasimuve 6G0KOBbIX MOMOC SBASETCS XOPOLWMM  OMAarHOCTUYECKUM MPU3HAKOM 06pblBa CTEPXHS pOTOpa acuH®
KpOHHOro Apuratens.. OTHOLEeHNe OOKOBbIX COCTaB/SIOLWMX K COCTaB/IAIOLWEA OCHOBHOW 4YacToTbl L, AB. moxert
ObITb MosIy4YeHo No chopmyrie

io = 20Ifl(VU. 03)
roe /| — amnnmTyaa 60KOBOV COCTaB/IAOLLEN;

— amMnMTya cocTaB/IsAoLLen Ha yactoTe cetu (50 nm 60 L.

Kak BMOHO Mo pucyHky 17. cnekTp BuOpauun WCMPaBHOTO ABUratesil COAEPKUT BbIPaXKEHHbIM MWK Ha ceTe*
BOl/i 4acTOTe U pasMbiTble OOKOBbIE MOJIOChI, YPOBEHb KOTOPbIX HVDKE YPOBHS OCHOBHOMO nMuka (B O@HHOM Cryqae,
Ha yacTtoTe 60 'y Ha 60 ab.

Y
100 | | ]

o Oonb

0,1

0.01

0.001

53.75 55.25 58.75 61.25 63,75 66.25 X
X —uyacToTa. l'y: Y — amnaityga
Purymok 17 — CnTmrTp BU6paumm nrnpssmnro .TTMrrpoganratono

Ha puycyHke 18 nokasaH CrekTp BUGPaLVn HEUCNPABHOTO ABuraTesisi. Ha Hem OTUYET/IMBO BUAEH MWK CETEBOWA
YaCTOTbI U YBEMMUMBLLMECS GOKOBbIE MKW, MOSIB/IEHNE KOTOPbLIX 06YCOB/IEHO 06PLIBOM CTERXHST POTOpA.

Y
100

10 046

0.1
~2 nb

0.01

0001 bl B 1
HLULKLLIN

53.75 £6.25 58.75 61.25 63.75 66.25 X

X —yacrtorta. l'y; Y — amnantyga
PucyHok 18 — CriekTp B1GpaLn HEMCMPaBHOTO 3/1EKTpOABUraresis
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Cnegyetr OTMETUTb, YTO BWA, GOKOBbLIX MOIOC HECET Ty e MHAOPMauMo, YTO M CrMEKTP OormbaroLleil curHasia
npw ero aHasIM3e BO BPEMEHHO 06/1acTu.

437 HanoxeHve crnekTpos

Apdpekt HanoxeHwnii cnekTpOE  3ak/itoyaeTcsl B MOSIB/IEHUM B CMEKTPE JIOKHBIX YaCTOTHBIX COCTaB/ISHOLLWX,
4yTO WMEET MECTO, KOorda uacToTa AVCKPeTM3auum UMPOBOr0 aHa/ms3atopa HWKe HeobxoauMMol, 4TOObl adeKBaTHO
onvcatb aHaM3VPYEMbIA  CUrHasl. 3TO MOXOXKEe Ha TO, Kak BpalaloWMIACH OUCK KKETCA HEMOABWKHBIM, €crv
yactoTa CTpo6ocKona (aHasiorMyHasi 4acToTe AMCKPeTM3auuy CUrHa/ia) TOYHO COBMafaeT C 4acToTOM BpalleHusi, a
€C/IN COBMafeHVe HETOYHOE, TO [UCK KaXKETCA MeA/IEHHO BpawatowmMMc. AHaIOMMYHO, €C/iM BbIOOpKM  curHasia
Opatb u4epe3 CAMWKOM 60/blUMe WHTEPBa/Ibl BPEMEHW, TO B CMEKTpPe CurHaia MOSIBUTCA HECYLLECTBYHOL@A B
[ENCTBUTENBHOCTN  COCTaB/IAOW@A HM3KOW yacToTbl. [aHHbIi  3dochekT ycTpaHsieTcs, ecnm  nepeq,  Npoueaypori
BbIOOPK/ CUrHa/m MPOMNyCTUTb Yepe3 OWIbTP HWKHUX 4YacToT, MOAABASIOWMIA COCTaB/IAOWME CUrHasia € 4YacToTamu
BbILLIE MO/IOBUHbI YaCTOTbI AVICKPETU3ALMN (AKTVa/1alA3NHIOBbI COUILTP).

CkazaHHOe NpOWVIKOCTPMPOBaHO Ha pucyHke 19. M3 pucyHka BWOHO, YTO YacToTa AUCKPeTM3aumu MeHee
MO/IOBVHbI  YaCTOTbl BbICOKOYACTOTHOrO CUrHana. B pesynbTate BMECTO PeasilbHOTO  BbICOKOYACTOTHOrO CUrHana
aHanmM3y 6yaeT MNOABEPrHYT €ro «ABOVHMK» B HM3KOYACTOTHOW 06/1acTW, MOCTPOEHHbIA MO TEM e BblGOPOUHbIM
3HaYeHUsIM curHasa (Ha rpadovike OHM 0003HaYEHbI CBET/IbIMU KPYXKKaMK).

Y4 1 060pOT MKILL
a
-]

SN IR VR "
§ A v N

X — BpemMs. Y — 3HauyeHue curHana: a — 3-s1 rapMoOHUN 060POTHOM YacToTbl: b — 13-A
rapMoHun 060pOTHO YacToTbl, ¢ — 3-A U 13- rapMOHUKN 060POTKOM 4YacToThbl C COBMa-
[AtoLLMMN BbIGOPOYHBLIMY 3HAYEHUAMUN CUrHana

e
X

PurcyHok 19 — SdhdheKT HaoXeHWs CNEKTPOB

EcnvM nonoBuHHasi 4actota [AUCKPETM3aLWK, HasbiBaeMasi uacToTol HalikBUCTa, TOYHO COBMafaeT C  Makcu-
Ma/IbHOW 4YacToTOl peaslbHOTO CUMHasTa, TO. TEOPETUMYECKW, BbIGOpKa HEEeBT MOJHYH0 WHGOpMaLUmio 06 UCXOAHOM
curHane. Ha npakTvike, Kak NpaBWIO, 4acTOTy AWCKPeTM3auuM BblGMpatoT 6osiee BbICOKOW (06biMHO B 256 pasa
Bbille MaKCUMa/IbHOW YacTOTbl CUTHa/1a), MPUHMMAasi BO BHUMAaHWE, UTO aHTUaMali3UHIOBbIA (UILTP UMEET Hewge-
/TbHO PE3KYHO XapaKTEPUCTUKY Caja.

CoBpemMeHHble LMPOBbIe aHa/IM3aTOPbl COAEPXAT BCTPOEHHbIE (QUILTPbI A1 3alMTbl OT Ha/IOKEHUSI Criek-
TPOB. MO3BO/ISIOLIME MOAAB/ISITb BCE YaCTOTHblE COCTaB/MstoMe Bbile 40 % YacToTbl AVCKPETM3aLMM [0 BbINOS-
HEHVs1 MpoUedypbl OUMCPPOBKM CUTHA/A, TEM CaMbIM UCK/HOYasi 3PCDEKT HA/IOKEHWs CMEKTPOB. Tem He MeHee,
CMeuvia/IMCT A0/DKeH Mepes, HauasiomM WCC/IefoBaHUst yoeauTbCsl e TOM. UTO Takoii NpoGsiembl AeNCTBUTESIbHO He
CyLLECTBYET.
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4.3.8 CuHXpPOHHas BbIOOPKa

MHOIve aHanM3aTopbl CUrHas/IoB He OrpaHMuMBaroTCA MNPOBefeHVEM BbIOOPKM Ha (PUKCMPOBaHHBLIX YacToTax
[OVICKpETM3aUMKN, HO TMO3BOJIAKOT BapbupoBaTb 3Ty 4acTOTy CUHXPOHHO C BHEWHWM CUrHasioM. OObIYHO 4YacToTy
ONCKPETM3aLUMN BbIOMPAOT KPaTHOM 4acToTe BHeLHero curHasia. OCOBEeHHO 4acTO AaHHbIA MPYEM MPUMEHSIOT Mpu
aHa/M3e CUrHa/IoB MaluvMH BpawateslbHoro AeicTBuUs, rae 4/19 OnpefesieHVst 4acToTbl AMCKPETU3aLMN  UCTMOMb3y-
IOT OTMETUMK u4ucria ob6opoToB. Yac~OTa AuckpeTusaumMn [o/mkHa Oosniee 4eM a [Ba pasa NpPeBOCXOAUTb 4acToTy
HaVBbICLLIE FApPMOHVIKM 0BOPOTHO YaCTOTbI, MPYHMMAaEMON BO BHUMaHVE MNPy aHam3e.

®ypbB-NPeoOpPas’oBaHMe  CUHXPOHM30BaHHOM BbIGOPKM 3HAYEHWM CUrHasla NpeacTaB/iseT  coboli  MopsiaKo-
BbIli criekTp X (). Mopsiaok n-1 cooTBETCTBYET 060POTHON YacToTe.

MonyyeHne CUHXPOHHOW BbIGOPKA W MPUMEHEHVE TMOPSAKOBOrO CriekTpa WMEOT Crieaytolye OCHOBHble A0-
CTOWHCTBA:

a) Npu M3MEHEHWW YacTOTbl BpaLeHVS MaliMHbl GOMBLUMHCTBO YaCTOTHbIX COCTaB/IAOWMX, CBA3aHHbIX C
0BGOPOTHOW YacTOTOM (/lonacTHble, 3yOLOBblE YaCTOTbl M T. /1), OCTalOTCA B MOPSAKOBOM CMEKTPE Ha CBOMX MecTax,
1 X 3HEPTVIS HE Pa3MbIBAETCS MO HECKO/IbKMM CMEKTPa/IbHBIM JIMHUSM:

b) BCe FAPMOHUKN TOYHO COBMAJAIOT C MOSIOKEHWEM OOHOW U3 CNEKTPasibHbIX JIMHWIA MOPSAKOBOrO CriekTpa
(nornagaloT B cepefmHy nogavanasoHa, Onpefensitowero CnekTpasibHyr0 NIMHWIO), Gnarogapa  4Yemy WX amramTy-
[Obl N3MepSIKOT C 60/1bLLEN TOUHOCTLHO:

C) MOXHO MNPOBECTU YCpPeOHEHWE MO HECKOSIbKUM W3MEPEHVAM, HE MPUHUMas BO BHUMaHWe W3MEHEHUS
YaCTOTb! BpaLLEeHVs MalLVHbI:

d) Bce rapmoHVKM Bubpauun OGyayT COXpaHsTb OAMH M TOT e pa3oBbli Yron MO OTHOLEHWIO K BHELLHEMY
CUTHaUTy CUHXPOHM3aUyW. 3TO O3HayaeT, YTO MpW YCPeAHEeHUM BCe COCTaBASIOWYE CUTHauTa, CBsi3aHHble C Bpallle-
HVeM Basa, 6ydyT COXpaHsATbCs, B ~O BpeMs Kak HECMHXPOHHble CrydvaliHble COCTaBnsowwyve, MycTb Oake W Ha
YacToTe rapMOHUK 060POTHOM YaCTOTbI, ByAyT CTPEMUTLCA K HY/THO.

MopsaKoBbIi  aHaM3  SAIBMISE*C  OOHUM M3 LUMPOKO  MPUMEHSIEMbIX  METOAOB  WCC/eOBaHus  CUrHasia
(cm. 4.6).

MpoBOAA CUMHXPOHHOE YCPedHeHVe CuUrHasia, cnedyeT MOMHWUTb, YTO MpU 3TOM MOAABASIOTCA HECUHXPOHHbIEe
COCTaB/ISOLLME, KOTOPbIE MOMYT MMETb BaXXHOE 3HaYeHue 4/19 AVarHOCTMPOBaHUS.

439 YcpeaHeHve CnekTpoB

B 3aBMCMMOCTM OT4YaCTOTHOrococTaBa CurHasia [/ MOJlydeHUss OOHOW peasm3auymn  crnekTpa (npeobpasosa-
HUA Dypbe) TpebyeTcs peanv3aumss CU Hasia O MTeNbHOCTLIO OT [orMei CekyHAbl OO0 HECKOsSIbKMX CekyHAd, OpHako
ONs MOAYNMPOBAHHOIO CuUrHasia HagexHoe onpedesieHVe CpefHeil amMnavTyabl MOXET noTpeboBaTb 6osbluero
BpeMeHn. [103TOMy O4eHb BaXHOW yHKUMElN aHanm3atopa SBSETCA YCPeAHEHWe HECKONbKUX MOJTyYeHHbIX Mof-
psa, cnekTpoB. py Ha/aMuuM OAHOTO KaHautla nepefayv [aHHbIX (KaHasia W3MepeHwuid) ycpegHeHvie MpoBOAAT MO
amMnMTygaMm 4YaCTOTHbIX COCTaB/soWmMX 6e3 ydyeta (PasoBbIX COOTHOLLEHWA. YTOGbl MPOBECTU YCpenHEeHVEe KOMI-
JNIeKCHOTO ~ CriekTpa  (OeliCTBUTENbHOM W MHMMOI  YacTeil), HeobxoAyMa CUHXPOHU3aUMS  CreKTPOB  MOCPeACTBOM
A0NOo/THATENTIbHOIo CUrHas1a, CBA3aHHOIo C cpa3a|vu/| ABWXEHUA yacTeii MalLWHbI.

CylwiecTByeT psg mMoaudmkaumii MeToda YCpefHeHVst B 4acTOTHOM 0671acTi, HO BBUAY C/IOKHOCTU KX MaTte-
MaTM4eCKOro annapara OHW NCMO/b3YHOTCS TONBKO B OCOObIX C/TyYasiX.

TeM He MeHee, MHOMVE aHa/M3aTopbl CMOCO6HbLI [AOMOMHUTENBHO MNPOBOAWTL  3KCTOHEHUMAaNIbHOE yCpeaHe-
Hve cnekTpoB. MNpu 3TOM ycpeaHseMbIM CriekTpaM MpUCcBanuBatoTCs 3KCMOHEHUMaTbHO YObiBatoLlve Beca, Tak 4To
60/blUME Beca WMEKT CreKTpbl, pacCUMTaHHble MocnegHUMU. [aHHbI MEeTOZ 4acTO MPUMEHSIIOT MNpu  aHasnse
nepexoaHbIX MPOLECCOB, B KOTOPbIX CUrHas1 CagaeT Co BPEMEHEM MO 3KCMOHEHLMa/ IbHOMY 38KOHY.

Ewe ogHVM npuMeHsieMbIM B aHa/M3aropax MeTOAOM YCpeOHEHVS SB/SETCH yAepXaHue MUKOBbIX 3Hade-
HWiA. 3TOT MeTof, COCTOMT B TOM, YTO B TeYeHWe 33[aHHOr0 BPEMEHHOrO VHTepBaia A1 KakOOW CrekTpaslbHOWM
JIVHAN HaxO[AT ee MakKCMMa/lbHOe 3HayeHue Mo BCeM CriekTpam, CHATbIM 33 [aHHblA nepuog, M 3T MakCuMasib-
Hble 3Ha4YeHV OTOBPAKAIOTCA B YCPeAHEHHOM CreKTpe.

4310 JloraprdpMmyecknii MaclUTab npeacTaB/ieHVs AaHHbIX

CurHanbl BMOpaUMM 4acTO COAEPXKAT MHOMO YaCTOTHbIX COCTaB/IAOWMX C CYLECTBEHHO pasHbIMW aMrnTy-
favi. CocraBnsiowpe C MaTbIMA  amiyIMTygamMmm  MOryT ObiTb BaXKHbl /19 BMOPALMIOHHOIO KOHTPOSA COCTOSHUA
MallMH, HO Ha rpadke B JIMHEiHOM Macwtabe M/IoX0 pas/munmMbl. locTpoeHve rpadmka B noraprudpmMmyeckom
MacwTabe MpMBOANT K YMEHBLUEHWIO 6O/bLUMX COCTaBASOWMX W MNOAYEPKMBAHUIO MaiblX, YTO MO3BONSET npef-
CTaBUTb B YAOOHOM BUAE BCE HyXHble KOMMOHEHTbI CUrHasla, a Tawke YPOBeHb LUYMOBOTO mMbegectania. [Mpn
npeacTaBsfieHn  faHHbIX B florapupMuyeckom  maclitabe amnmtygy X MpeobpasyloT B ee yposeHb L. gb. no

chopmyrne
i.=201g (XIX,,t) . 04)
rae X,,—OrMopHoe 3HayeHwe.
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WHorga norapydoMudeckmii mMacluta® UCMosib3ytoT 4719 OCM 4acToT. JTO MO3BOJISET Jlyulle pacrno3HaTb OT-
OeNbHble 06/1aCT WM NOAYEPKHYTb  HM3KOYACTOTHbIA Ayanas3oH. OgHako MpyM 3TOM  COXPaHSKT  MpeacTaB/ieHve
4acToT B abCO/MHOTHBIX, @ HE OTHOCUTE/IbHBLIX eAVHULAX (CM. 4.7).

MpyMepb1 OTHOLLEHWIA ABYX BEMMYMH B aOCO/MOTHBIX AVHULIAX U € Aeumbenax npmBedeHbl B Tabvue 1.

Ta6nuuya 1—OTHOLWEHVS ABYX BEe/IMUMH B aGCOMOTHBIX €AMHALIAX 1 B AeLpyibenax

OTHOLLIEHVe B JeLmbenax OTHolleHVe 0 a6COMMOTHBIX OTHOLLIeHVe e AeLpmbenax OTHOLLEHYE B 86COMOTHbIX
eauHMLax €AVHMLEaX
0 1 26 20
2 40 100
20 10 60 1000

Ecnn oTHOLLIEHVE ABYX BENMUMH MEHEE €AVHULbI, TO COOTBETCTBYHOLLIEE eMy 3HaYeHVe B Aeupmbenax 6yaet
OTpULIATENIBHOV BE/TMUMHO. Hanprmep, OTHOLLIEHMIO 1/2 COOTBETCTBYET MUHyCe Ab.
OnopHbIle 3HAYEHVIA [4/151 YPOBHEN pa3HbIX BE/IMUMH NpyiBeaeHbl B VICO 1683. B uenisix aHasmsa Buopaummn
PEKOMEHAYETCA MCMO/B30BaTb OMOPHbIE 3HAYEHUS, MPUBEAEHHBbIE B Tabnmue 2.

Tab6nunuya 2— OnopHble 3H3UEHVISASS1 YPOBHEN BEINUMH

BenmuvHa On>puro« 3Ha4eHne BenmunHa OropHoe 3HaueHvie
YckopeHve 10* m/c? MepemeLLeHrie 10-2m
CkopocCTb 10sm/C MoLuHoCTb 10-'Bt

4311 YBenunueHve mMacluTaba («iyna»)

YacTto oOTOOpakaeMble YaCTOTHble COCTaB/IsIOWME CrekTpa (cofepxalwero, kKak npaBwio. 400 /MHWMIA) pac-
NOMOXeHbI CAMLIKOM 6/M3KO Opyr K O3yry. YTO 3aTpyaHseET UX pacrio3HaBaHue. HekoTopble aHanmsaTopbl 06naga-
0T OYHKUME YBENMYEHUs paspelleHust (Yncna CheKTPayibHbIX MWHWIA), HO 4alle A1 JIy4lWero pas/imyeHust 4ac-
TOTHbIX COCTaB/SIOWMX WCMOMb3YIOT PeXMM  yBeNMYeHWss Maclimaba, Has3biBaeMblli Tawke <«Iyrnon». B gaHHOM
pexuMe Hadasio cnektpa coBrnagaeT He ¢ O Mu. a ¢ /1060 330aHHOM 4YacTOTOW, Tak YTO B MPOM3BO/IBHO BblOpaH-
HOM aHa/IM3MPYEMOM [Juana30oHe 4YacTOT COAEPXUTCA OOMHAKOBOE YMUC/IO  CreKTpasibHbIX fiMHWA.  Heobxoaoymo
OTMETUTb, 4YTO MNPV CYXXEHWM MOMOCbl aHa/mM3a [/IMHa 3anncy  [Oo/hKHa COOTBETCTBYHOWYMM 00pa3oM  BO3pacTarb.
MpvEHeHVE pexuyva yBennveHuss Maclimaba npeabsBiseT MOBbIeHHOe TpeboBaHMe K CTabUbHOCTM  4YacToT-
HbIX COCTaB/ISHOLLNX CUTHa 1A

MpyMepoM  KCMONb30BaHNS  peXrMa  YBE/IMYeHWs1 MacluTaba SBNSETCA  OMarHOCTMPOBaHve 3ybyaTtor nepe-
baun. [edbekt 3y6GuaToii nepefayn MNPOSIBASETCA B MOSB/EHUM 6GOKOBbIX MOMOC MO 06e CTOPOHbI OT 3y6L0BOM
YacTOTbl, @ pacrosiokeHne 6O0KOBbIX MOSIOC YKas3blBaeT Ha [AedIeKTHYHO LUECTEpPHIO. Pexum yBenmueHus Maclutaba
MOXET ObITb Tawkke MOJIe3eH NPV OMAarHOCTUPOBaHWM MOAWWIMHUKOB KadeHus. Ha pucyHke 20 BUAHbI Npevmyllie-
CTBa Takoro aHa/m3a. YaCToTHble COCTaB/fsOWMEe, He pa3MyMMble B MNEPBOHAYa/IbHOM CrEKTpe, Mocrie yBenmye-
HMS1 MacLUTaba CTaHOBSITCS OTHET/IMBO BUAVMBIMU.

o \
6
B — Y4aCTOK MCXOAHOr0 CrieKTpa: b — TOT e y4acTOK CrekTpa rnocsie yBesim4eH1s
MacLuTaba

PuricyHok 20 — YBenuueHvie Maciutabe
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4312 [OnddhepeHUmpoBaHve N NHTErPUpPOBaHve

Onepaunn  AndbhepeHUMPOBaHUA U MHTErPUPOBaHUA UCMNO/L3YIOT B aHa/m3e BuGpaumm npu HeobXoaMOoCTU
npeobpasoBatb Apyr B JApyra CUrHa/bl MEPeMELLEHNs, CKOPOCTU W YCKOPeHWs. Y MalvH BpawaresbHOro Jeii-
CTBMS 4aCTO [AOMWHMPYET COCTaB/ISAIOWEAA Ha 4acToTe BpalleHWs, a curHan O/mM30K K rapmMoHMYeckoMy. s Takumx
CUTHaUTOB CripasefyIvBbI CriefyroLvie hopmMy/ibl [/18 NEPEMELLIEHNS X. CKOPOCTU V 1 YCKOPEHVIA a:

X« XSinuf. (19)
¥ =cox cos Ll = vcostof. (16)
a=- co? xsinwfB-toysincofa-asincof. 17
nwnm

a s istnwf, (18)
Ya- —LUCOSCOts-yCOSWt. (19)

*-Tr- SiNtOT = - —8In = - XSIn (1>T.
w' <o ( (20)

roex. V. a — amMnnamtyabl, COOTBETCTBEHHO, MEePeEMELLEHNS, CKOPOCTU U YaCTOThbl;
CO — YI/10Bas 4yacroTa,;
t — Bpems.

daza nepemeLleHNss onepexaeT ¢rasy ckopocty Ha 90e. a (pasa ckopoctn Ha 90* onepexaer pasy yckope-
HMS. 8 4acTOTHOW 06/1acT MnpeobpasoBaHMe Be/MUMH Apyr B gpyra npyv auddoepeHumMpoBaHUN U UHTErPUPOBaHUN
OCYLLECTB/ISIETCH, COOTBETCTBEHHO, YMHOXEHWEM W [ENEHNEM KaXXAOW COCTaB/IsIOWE CcrhekTpa Ha ee Co6CTBeH-
HYI0 YI/IOBYIO 4acToTy. BO/bLIMHCTBO aHa/M3aTopoB MO3BOJISIET OCYLLECTBUTL ornepaumv  audbdoepeHumpoBaHusa 1
VIHTETPYPOBaHVA B YaCTOTHOM 06/1acTu.

CnepyeT NOAYEpPKHYTb, 4TO npuMeHeHne dopmyn (15—20) npegnonaraeT, YTO CUrHaT SIBASIETCS MApPenMy-
LLECTBEHHO TapMOHMYECKMM, T.e. HEeoOGXoAMMO Y6eauTbCsl, UTO [O0MI COCTaB/isAloWe O60pPOTHOM 4acToTbl B UC-
XOOHOM curHasie coctaB/idseT He MeHee 90 %. B mpoTMBHOM cCrlyyae MpeobpasoBaHME OAHOWM BeMYMHBLI B APYTyHO
cnepyeT OCyLLeCTB/IATb A/151 K&KA0M HYaCTOTHOW COCTaB/IAOLLEN B OTAETBHOCTY.

4.4 TMpeAcTaBrieHVe pe3y/bTaToB U3MEPEHNIA /151 NEPEXOAHbIX PEXUMOB paboTbl MalUMHbI

441 Awmnnuitygau dpasa curHana

ECnn rapMOHVYECKWI CUrHa/m CMUCbIBAKOT B TEPMMHaX amiamtyabl U ¢hasbl, TO HeOOXOAUM AOMNOSHUTESbHBLIN
OMOpPHbIA curHanl Ana  onpegeneHvs asbl. Takol CUrHasl MOXET ObiTb MOSlydYeH C MOMOLLLIO OTMETUMKA 4mMcna
000pOTOB; C AATYMKOB, M3Mepsitollee BUOpaumo B OPYroi TOUKE WM B APYrOM HarnpaB/IeHUW; C YCTPOWCTB M3Me-
peHnst cunbl M T.J1. YacToTy (YacTOTbl) OMOPHOTO CUrHasia COOTHOCAT C aHa/IM3MPYeMOIA 4acTOTOlW curHasia Bubpa-
umn. Hanpumep, OTMETYMK uymcria OOOPOTOB MOXET ObiTb MCMO/b30BaH A1 MOJIyYeHWst OMOPHOTO 3HadeHus hasbl
COCTaB/ISIIOLLEN Ha YacToTe BpaweHus i a3 ee rapMoHuK. daza MOXeT M3MEHSTbCA B AmanasoHe oT 0 go 360*
N B AvanasoHe * 180*.

Ecnm curHasibl  COOTBETCTBYIOT pasHbIiM  (DU3MYECKUM  Be/MuMHaMm  (Hanpvmep, Ccune, CKOPOCTH, YCKOPEHMIO),
TO WX VHTEpnpeTaumsi Oo/bkHa ObITb TPOBEAeka C YYETOM OCOOEHHOCTE 3TMX BeNMYMH. Hanpumep, A9 rapMoHu-
YECKOro CurHasia CKOpPOCTb 3arnasfblBaeT MO OTHOLWEHMIO K nepemewleHnto Ha 90*. m Tawke Ha 90* 3anasgbiBaer
YCKOpEHMEe MO OTHOLUEHUIO K CkopocTu. Pasza curHasia MOXeT ObITb MCKaKeHa Mpyv €ro MNpOXOXAEHUM MO U3Mepu-
TeslbHOM Uenn. MNoaToMy B pe3y/ibTaTbl U3MEPEHUIA HEOBXOAMMO KOPPEKTMpOBaTb C YYeToM capura doasbl, BHOCU-
MOrO M3MEPUTESTBHON LIENbIO.

Avn/imtyga u dpasa rapMOHMYECKOrO CUrHasia MOryT ObITb MpeacTaBrieHbl kak yHKUMM BpemeHwn. Ecnn ke
aprymMeHToM amMrsmTygbl U ¢oasbl BUbpaumM MallvHbl BbIOMPaOT 4aCcTOTy BpalleHus, TO rpatvk B 3TUX KoopaviHa-
Tax Ha3bIBalOT Anarpammor boge (cm. prcyHok 21).
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a — polohaNnC
Pucynox 21 — [uarpamma boge
442  [uarpaMmma B MonsipHbIX KoopauHaTax (guarpammMa HalikemcTa)
Ha gparpamme B NonsipHbIX KOOpAMHaTax (CM. PUCYHOK 22) Kavk[loli YaCcToTe NocTaB/ieH B COOTBETCTBUE
BEKTOP YaCTOTHOW COCTaB/SAOLLEN (4/1MHa BEKTOopa — aM/MTy4a, Yrosi MoBopoTa BekTopa—adasa). Ecniv napa*

MpumeyaHue —INapaveTpom (TOUKV Ha KPMBOIA) SIB/ISIETCS YaCTOTa BPaLLEHUs poTopa. MUH~L,

PucyHok 22 — [inarpamma Haiiksucta

METPOM SIB/IIETCA 4YaCTOTa BpaLLEHMsl, M KOHLbl BEKTOPOB, COOTBETCTBYIOLMX pPasHbIM YacToTaM BpalleHusl, Co-
eAVHeHbI JIMHWEN, TO Takow rpadivik (B3bIBatoT AvarpaMmoli HalksucTa.

[uvarpaMmMa B MOMSAPHBIX KOOpAWHAaTax MOCTPOeHa OTHOCUTESIbHO OMOPHOro 3HadeHusi chasbl (MO CUrHasly C
JaTuv/Ka CUHXPOHM3aumK). Ouarpammbl HalikBucta M Boge MCMonb3yloT AN1s ONpeAernieHVst 4acToT BpalleHusi, Ha
KOTOPbIX MMEIOT MECTO PE30HAHCbI CYCTEMbI «POTOP — MOALLIMIMHUK—ONOPaX.
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443 KackagHblii cnekTp

KackagHblli crnekTp oGecneuvBaeT MNPOBEAEHNE CPaBHUTENBHOIO aHasiM3a MOBedeHUs] HECKO/IbKMX — 4YacToT*
HbIX CcOCTaB/stoWMX. OH MNPeACTaB/IsieT CcOBOo/ TpexXMepHblli rpacdivk, Ha KOTOPOM MOKa3aHO W3MEHEHWE YaCTOTHbIX
COCTaB/ISIIOWMX B 3aBUCMMOCTV OT BbIGPAHHOrO MapaMeTpa (Y4acTOTbl BpaLleHVis, Harpysky, Temreparypbl), W3Me-

psAemMoro B q)MKCMpOBaHHbIe MOMEHTbI BpeMEHN.
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MpyMep KackafHOro CreKTpa, W306paXeHHOro Ha pUCyHKe 23. WUIKOCTPUPYET, KakM 06pasoM  U3MEHSIHOTCS
CMEeKTpbl BUGPALMM MallHbl B PEXMME pasroHa (Bblbera). KackafHbIi CrekTp MoKasbIBaeT 3aBUCKYMOCTb amryivTy*
Abl OT 4acTOTbl (BbIP2XEHHOU € repuax WM B TMOPSOKOBOM HOMEpe FapMOHMKM) YacTOTHBIX COCTaB/ISHOLLMX Mpu
BpalleHus.. VHorga u4acToTy BpalleHUsi 3aMeHsitoT Apyroli NepeMeHHoW  (BpemeHeM,
Harpyskoii). EcnvM KackagHbIi CrNeKTs CTPOSIT [71si PasHbIX 3HAYEHWA 4YacToTbl BpALLEHVsi, TO HeoBXOOMMO WMETb

Pa3HbIX 3Ha4YeHUAX YaCToTbl

PuicyHok 23 — KackaaHbIli cnekTp

3anncb CUrHas1a CUHXPOHM3aLnn cyacToToii BpaLleHnA poTopa.

X —uyacTa. 'y, ¥ — yacTtoTa BpalleHus, MUH'L. Y — amnantyga

X = uacrars, Fu; ¥ — spema cyvok;
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Y' — uaCTaTs BRAWeHNUs, mm”'; Y” -- adnnavryns

Pucy+ox 24 — KackagHobia cnekip snbpauvy TypOndb
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Ha pucyHke 24 nokKasaHO W3MEHEHME OOOPOTHOM YacToTbl WM APYMMX CYLUECTBEHHbIX TFaPMOHUK CUrHasa.
Ecnm KackafHbIi CMEKTP OTpakaeT MOBEeAEeHNE poTopa B MNEPEXOJHOM pexume, TO Ha HEM OTYET/IMBO BUAOHbI
KPUTUYECKME YaCTOTbI BpaLLeH1s poTopa.

Bup kackagHOrO CrnekTpa 3aBUCUT OT Tuna U pexuma paboTbl MalvHbl. Ha pucyHke 24 nokasaH KackafHblIi
CMEKTP BMOpauuM NapoBOM TYpPOUHbI C HOMMHaUIbHOW 4YacToToi BpaweHna 3 000 mmH ' (50 u) npy pasroHe wn
BblGere.

Ecrnn chopma crniektpa 3aBUCUT OT BPEMEHW, TO aIbTEPHATVMBHLIM MNPEACTaB/IEHVEM CUrHala SIBNSIETCS
criekTporpaMmma npotiecca (CM. pucyHoK 25). Ha cnekTporpamme N3MeHeHe aMrnmTy, YaCTOTHbIX COCTaB/siHo-

ARERNRN ||1||4-I|:IH4F| 0.1
4rn |S:ll'l 1911r1 1firm

X —vactoTa, 'y; Y — Bpems, c; Y" — amnntyaa yctapeHusi, m/c™ (nokasaHa
OreHKamMu ceporo LBeTa)

PurcyHok 25 — [1BymepHas criekTporpamma

LUMX BO BPEMEHN WM B COOTBETCTBUM C U3MEHEHVMEM 4YacTOTbl BpPALLEHWUsI MOKa3aHO W3MEHEHMEM OTTeHKA CEporo
ugerta.

MpumMeyaHwne —Ipadukm Ha pycyHKax 23. 24 1 25 OTHOCATCA K pa3HbIM MaLLVHAM.

4.4.4 Ovarpamma Kamnéenna

Ovarpamma  Kamn6ernnia (CM. pUCYHOK 26) €BSIeTCA 4YaCTHbIM CrlydaeM KackafHoro criektpa. OHa Mnokasbl*
BaeT. KaK M3MEHSIOTCH XapaKTepHble YaCTOTHble COCTaB/IsAloWMe (Ha JIOMacTHOW, 3yOLIOBOM 4acToTax) C M3MeHe-
HVEM 4acToTbl BpaweHVs. AMMAMTYyAy MoKasbiBatoT BbICOTO COOTBETCTBYHOLLETO CcToNnbuka. [Advarpamma  Kamn-
6e//1a 0cO6eHHO NO/E3Ha 4151 OGHAPYKEHNST CAMOBO36YAEHNS COOBCTBEHHbIX KO1E6aHWIA.

45 AHa13 B peas/ilbHOM MaclUTabe BpeMEHN

AHa/IM30M B peaylbHOM Maclutabe BpeMeHW HasblBatOT WCC/eAoBaHVA, MPU KOTOPbIX pe3yribTar oTobpaka-
eTcd B MOMEHT M3MepeHuid. YacTo nog, 3TMM MOHMMAKOT, YTO [aHHble OTOOpaKarOTCA Cpasy Xe Moc/ne KX 3anvcy,

UTO MO3BOSISIET OMepaTopy NPOBOAWUTL HabMOAdEHVE AaHHbIX B Mpolecce MX cBopa. OHako B HACTOsILEM Moapas-
[Jere NoHATME aHanmsa B peasibHO* MaclLTabe BPEMEHN OCHOBbLIBAHO Ha COMOCTaB/IEHW 3aTpaT BPeMeHN Ha
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TOTbl a paraHusa. 6 — 2-A rapmMoHMKa 4acToTbl BpalleHus; ¢ — aMminTyaa,
0 — cobCTBeHHasaA 4yacToTa: * — pe3oHaHCHas 4acToTa BpauwleHus, /— pe-
30HaHCHaa 4Ya:ToTa BpalweHus, 4 — rpaHuua o651acTM HecTabuibHOCTU:

6 — cy6rapMCHVXM. NOAB/IAOLWMNECS NPY HECTABW/TLHOM NOBEAEHN poTopa

PuicyHok 26 — [narpavma Kamnbenna

cbop daHHbIX M Ha KX 06paboTky. Ecnnm Bpemsi, Tpebyemoe Ha 06paboTKy 6/10ka AaHHbIX, MPEeBbIWAET Bpems KX
cbopa, T. €. He BCe [AaHHble MOryT ObITb 06pabOTaHbl B MOMEHT WX MOCTYM/IEHUs,, TO Takylo MpPOLeaypy Henb3s
Ha3BaTbaHa/IM30M B peaslbHOM MaclTabe BpemMeHW. VHorga o6paboTka [AaHHbIX npeanosaraeT  npeasapuTesib-
Hoe (hOpMMpOBaHME BCEr0 MacCuMBE [aHHbIX, a VHOrda B MpOLEecce aHam3a MpoucXoauT HeofHOKpaTHoe obpa-
LEeHNe K OAHOMY M TOMY XXe MacCvBy [OaHHbIX. C Apyroii CTOpPOHbl, HEKOTOPOE KOJIMYECTBO JAaHHbIX MOXET ObITb
CcobpaHOo cBepx HEOOBXOANMOrO 4J1 06PabOTKK, T. €. B NPOLIECCE 0OPABOTKU NX HE UCTIOSb3YHOT.

B aHa/ioroBbIX CUCTEMax aHa/M3aTop B peaslbHOM Maclutabe BpemMeHW OObIMHO COCTOUT U3 Habopa oubT-
pPOB. 4epe3 KOTOpble BXOAHbIE CUIHa/Ibl MPOMYCKAtOTCS OAHOBPEMEHHO. PaHee B TakMx aHasmsatopax MpUMEHSIN
MPenMyLLECTBEHHO OKTaBHbIE U TPETbOKTaBHbIE IU/TLTPbI.

B undpoBbIX CUCTEMAaxX CUrHaa Bubpauum OumMdPOBLIBAIOT A1 MOyYeHUss MOC/efoBaTe/lbHOCTEN  3anvceil.
Kaxgas 3anmcb ob6pabaTtbiBaeTcsl /151 MOMyYeHUs COOTBETCTBYHIOLLEN XapaKTepuCTUKW, Hanpumep, cnektpa. [Me-
pen o6paboTKoli 3anvMcu BblGoOpka Ao/hkHa ObiTb 3aBeplieHa. OAHako BbIOOpKa Tekylleld 3anmMcu 1M obpaboTka
npegplaywen 3anvMcu MOryT MpoOBOAUTBCS OAHOBpeMeHHO. Ecnv  npoueaypa  opMMpOBaHMS  3anmmcy  3aHUMaeT
6onblue BpPEMEHN, YeM ee 06paboTka, TO 3a Bpems cHbopa JAaHHbIX MOXET ObITb MPOBEAEH aHa/M3 BCEX CUTHa/I0B.
Takoli aHa/M3 cuUUTarOT BbIMO/HEHHBIM B pea/lbHOM Maclutabe BpemeHW. Ecnm e Bpemsi 06paboTky 3anvcu npe-
BbllLAaeT BPEMsi 3arnucy, TO YaCTb CU'Ha/IOB OCTaeTCA HeoOpabOTaHHOW, W Takoil aHa/M3 Hesb3s paccMmaTtpuBaTb
KaK BbIMO/IHEHHbIA B pea/lbHOM MacluTabe BpeMeHW. Pa3nnyHble aHa/m3atopbl 06/134al0T Pa3HOA  CKOPOCTLHO
06paboTKM [aHHbIX, MO3TOMY /[I/19 KaKOOr0 aHams3aropa CylecTBYeT CBOW [uana3oH 4acToT, B KOTOPOM aHa/n3
MOXeT ObITb BbIMNO/IHEH B peasibHOM Maclutabe BpeMeHW. Takoii Auana3oH 4acTOT Has3bIBalOT MOJIOCOM  YacToT
peasibHOro MacLuTaba BpeMeHW.

[Ons MalWwvH C MOCTOSIHHOM 4acTOTOlM BpalleHVsi MPOBEAEHVE aHa/M3a B peasibHOM MacluTabe BpeMeHM, Kak
npaBwWIO, He SBNSIETCA Heo6GXoAyMbIM. HO B MepexodHbIX pexvMax paboTbl, TakMX Kak pasroH U BbIOEr, C/IULLKOM
y3Kasi Mo/10Ca YacToT peasibHOro Ma:LLtaba BpeEMEHU MOXET MPUBECTY K MPOIMYCKY CYLLECTBEHHOW MHA)OpMaLmn.
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UTobbl M36exaTb 3TOro, PEKOMEHAYETCA 3anmMcaTb BPEMEHHOW CUrHan /19 BCEro MEepexofHOro pexuma, nocsie
Yero MNpPOBOAWTL aHa/IM3 He B peaslbHOM MacliTabe BpeMeHM C TOl CKOPOCTbHO, KOTOPYH MO3BOJISAET U3MEpUTESlb-
Has annapartypa

4.6 TopsioKOBbIA aHaN3

Ecnn mawvHa paboTaeT C U3MEHSIHOWENCA 4acToToW BpalweHusi, TO npoueaypa YCpeaHEHUs1 CMeKTpoB BUO-
pauun 3aTpygHeHa, MOCKOSIbKY 3Heprnsi OTAEMbHbIX FapPMOHMK OOOPOTHOM 4acToTbl MOXET ObiTb cocpedoTodyeHa (B
3aBUCUMOCTN OT pea/iM3aumn) B pasHbIX CreKTpaslbHbIX JSIMHWAX. B pesynbrare mnoslydyeHHast npv YCpeaHeEHUWM am-
nAATyga rapMoOHVKM OyfaeT 6onee HWU3KOW, 4eM ecnm 6bl YacToTa BpalleHUs MallvHbl OCTaBaslaCb MOCTOSIHHOM.
YnpaBnssg 4acToTOM BbIOOPKA CUHXPOHHO C 4YacTOTOW BpaweHVs MallvHbl MOCPeACTBOM  AOMOSIHUTENIBHOMO CUrHa-
na cuHXpoHusaumm (cm. 4.3.8), MOXHO [0OUTLCA TOro, YTOObl 3HEPIUST KaKOOW FapMOHMKM Oblla CocpedoToveHa
B €OWHCTBEHHOM CNeKTpaslbHOM JIMHT. OO6bIYHO AOMOSHUTEbHbIA CUMHa/T CUMHXPOHM30BaH C OOGOPOTHOWM 4YacTOTOM
BpaLleHns poTopa. MosTyyYeHHbI NpY 3TOM CMEKTP rapMOHKK 060POTHO YaCcTOThbl Ha3bIBatOT NOPSIAKOBbIM.

MepBOHaYa/IbHO MOPSAKOBLIA CMEKTP 6bU1 MOlyYeH C MOMOLUBIO Credsawmx OUILTPOB, MCIOMb3YeMbIX O/151
3alMTbl OT HaJ/IOKEHMSI CMEKTPOB, Y KOTOpbIX 4YacToTta cpe3a (B 256 pasa MpeBbialoliasi MaKCYMaslbHYH 4acToTy
[vanasoHa aHa/ms3a) M3MEHs/TaCb CMHXPOHHO C BpalleHVeM poTopa M B COOTBETCTBUM C M3MEHEHMEM Jparna3oHa
aHa/M3a M3MEHs/IaCb 4Yactota AUCKPeTU3aumn. [OBbIEeHHbIA LWyM W HEBbLICOKASA TOYHOCTb aHasloroBbIX CUCTEM
BMECTe C OrpaHU4eHUsIMM Ha CKOPOCTb YNpPaB/eHUss W3MEHEHVEM 4YacTOTbl [AUCKPETU3aLMM MNPUBENN K UCMOMb30-
BaHVIO LIMADPOBbLIX CUCTEM BbIUMC/IEHMSI MOPSAKOBOrO CreKTpa.

B uUMpoBbIX cucTEMax OUMPOBKE C OOHOM W TOW e (OMKCUPOBAHHOW YacTOTOM AMCKpeTM3auMu nognexar
KaKk CurHasl Bubpauun, Tak WM CUrHa/T CYHXPOHM3aUMM COATiMka 060pOTOB. OumdpOBaHHbI CUMHaM CUHXPOHM3a-
UMM VCMOJ/Ib3YKOT /19 BOCCTAHOB/IEHMS 4acTOTbl OGOPOTOB WM ONpeaesieHVs VHTepBasia AVICKPeTU3auuMn OJ151 KaKOo-
ro obopota Ba/la, a CUrHa/1 BMOpaUMM MOA/IEXUT VHTEPNOAUMM 471 B3STMS MOBTOPHbLIX BbIGOPOYHbLIX 3HAYEHWIA
yepes MOJlyYeHHble VHTEPBa/IbI  AVCKPETU3aUMW.  VIHTEPBa/Ibl  AVCKPETU3ALMM  MOMYT M3MEHSATbLCA CKauykoobpasHO
OT 060p0oTa K 060pOTY WM N/1aBHO C VICMO/b30BaHEM a/TTOpUTMAa MOSIMUOMUHAITBHOM MHTEPMNONALMN.

Kak ykasaHo B 4.3.8. BblbOpka CuUrHa/la 4epe3 paBHble YIJIOBble MO/IOKEHMS Basla VMMEET MO CPaBHEHWUIO C
BbIOOPKOIi Yepe3 paBHble WHTEPBa/Ib BpPEMEHW [ABa MpPenmMyllecTBa. Bo-nepBblX, BCS 3HEPIUS FapMOHUKM O6OpOT-
HOM 4acTOTbl cOcpegoToveHa B cepeguHe nogavianas3oHa [AaHHOW CrekTpasibHOW JfiIMHUM  (MOrPEeLLHOCTbL  onpeaere-
HUS am/IMTyabl YaCTOTHOW COCTaB/ISOLLEN, KOTOpas HaxouTCcsl He B CepedviHe, a Ha rpaHvue nogavianasoHa,
MOXET 0CTU ratb 15 %).

[pyroe [OOCTOMHCTBO 3aK/HOYaeTCA B BO3MOXHOCTU YCPEAHEHMSI MO HECKO/IbKUM  peanm3aupsiMm - BbIGOpPOY-
HbIX 3HaYeHWlr, COOTBETCTBYIOLLUMX OAHOMY W TOMY >Ke Yr/ly MOBOpOTa Basla (AHa/IorMyHO YCPeaHEHUO oumdpo-
BaHHbIX BPEMEHHbIX pea/iM3auuii), C MNOC/eayloWMM pPacyeTOM MOPSAKOBOIO CreKTpa, COAEepXallero TOMbKo rap-
MOHVK/ OOOPOTHOWM 4acTOTbl. Bce HECMHXPOHHbIE COCTaBMsoWMe Mpyv 3TOM OyayT CTPeMUTBCS K Hymto. Mpu nony-
YeHUM MOPSAKOBOIo CNEKTPA YCPeAHEHVE NPOVCXoaUT 6e3 pasMblBaHNS OTAEbHbIX COCTaB/IAOLLMX.

4.7 OkTaBa ¥ 0N OKTaBbl

OkTaBa npenctaBnsier cobor Mepy OTHOCUTE/IbHOTO W3MEHEHMS 4acToTbl. VI3veHeHVWe B OAHy OKTaBy COOT-
BETCTBYET YBEMYEHMIO (YMEHBLUEHUIO) YacTOTbl B fABa pas3a. Hanpumep, yBermdeHne dactotbl 100 'y Ha OkTaBy
paet vactoty 200 U, a ymeHblueHMe ee Ha oktaBy — 50 U, Takum o6pas3om, ecnm geumben SBASETCA LUMPOKO
NMPUMEHSIEMO  eaVHULER L1 OnNUCaHUSA COOTHOLUEHWI A aMnauTyf, TO OKtaBa — A1 ONMCaHUst  COOTHOLLIEHWIA
yactoT. [py HeobxoaumocTn 6Gosiee MOAPOBHOr0 OMUCaHUS LKaslbl YaCTOT OKTaBa MOXET ObITb MO norapudhmmnyec-
KOMY 3aKOHY pa3fesieHa Ha fonm (HanpyMep, TPETbOKTaBb).

4.8 AHanms Kercrtpos

Kenctp npenctaBnsieT coboii obpatHoe npeobpasoBaHne Pypbe sorapudimva  CrekTpa MOLWHOCTU  MCXOAHOro
BPEMEHHOro curHasia. Kencrtp npeacTaBnstoT aHas/loTMyHO CrEKTpY, HO MO BepTVKa/IbHOW OCW OTK/1aA4blBaloT  amr-
NMTyabl, @ MO TFOPU3OHTA/IbHOM — MCeefoepeMsl. HasblBaeMOe KbHOPPEHCUM WM cadToTa. KencTp MOXHO paccmart-
pvBaTb Kak CMeKTp OT cnekTpa. [pyv 3TOM 3HEPrMst BCEX FAPMOHWK OAHOM 4acTOTbl KOHLUEHTPUPYETCA B OAOHOW
COCTaB/SAIOLLIEN KenCTpa.

Kenctp aBnseTcA yAOOHbIM WHCTPYMEHTOM /11 aHa/m3a C/IOKHbIX CUTHa/10B, COAEPXALUMX HECKOSIbKO psi-
[OB T[apMOHWK, Hanpumep, reHepupyembiX 3ybyaTbiMK nepejadamn Wi NOoAWMMHUKaMU  KadeHusi. CrnocobHOCTb
BblAE/MTb W COCPEAOTOUUTb B [UCKPETHBIX COCTaB/IsOWMX MEepuoguMyeckve Mpouecchbl A1 onpeaesieHnst COOTHO-
LWEHUA MeXay HVMMU SBJ/ISETCA OCHCBHbIM [OCTOMHCTBOM KEMCTPOB. 3Tanbl BbIYMC/EHWS KeNcTpa MokKasaHbl B
Tabnuue 3.
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5 [Apyrne metoAabl

B Hactosweri 4actm WC013373 paccMOTpeHbl Havbosiee LWMPOKO MpPUMEHSEMble MeTodbl 06paboTku, aHa-
N3a 1 NpeactaB/ieHNst OaHHbIX B LENsX BUOPaUMOHHOTO KOHTPO/IA COCTOSHUA WM AMarHOCTMPOBaHWA MawuvH. Of-
Hako B OTAE/bHbIX CrlydasiX WCMONb3yoT METOApbI, CreumasibHO paspaboTaHHble /1S PeLleHnss KOHKPETHbIX 3aaad.
O6bekTamm UCcCrefoBaHVA B 3TUX METOAAX, MOTYT ObITb, HANpUMepP:

* NK—pakTop;

* OYHKUWISt aBTOKOPPENALNY;

- OyHKUMST B3aMHOI KOPPEesISLmK:

* KO3O(PMLIMEHT 3KCLIECCA;

- KOMMO3UTHbIIA CMIEKT;

- BbICOKOYaCTOTHas BMOpaLys;

* IHTEHCUBHOCTb BUGpaLuvu;

- TPEHAbI HECKO/BKUX NapameTpoB {CpeaHeKBaapaTnyHbIX 3HAYEHNIA, HACTOTHBIX COCTaB/IAOLLNX);

- dhopma NMUKOB CUrHas1a:

- yOapHble UMMy bCbl;

- pas/ioxeHvie Mo BerBeTam;

* BEKTOPbI COCTaB/IAOLLMX BUOpaLmK;

*3HEPINS UMY 1I5COB B NOALLUIMHUKE KAYEeHUS.

MpunoxeHne JA
(cnpaBoyHoE)

CBefeHUNsi 0 COOTBETCTBUM CChIIOYHbIX MEXAYHaPOAHbIX CTaHAAPTOB HALMOHA/IbHBIM CTaHAapTaM
Poccuiickoii degepaunn (M AeNCTBYOLWMM B 3TOM Ka4eCTBE MEXIOCy4apCTBEHHbLIM CTaHAapTam)

Ta6nuuya A.1

O603HaYEeHVe CCbI/TOUHOTO CreneHb O603HaYeHVIe 1 VEVIMEHOBAHIIE MEXTOCYAap-
MEX/1yHapoAHOro CTaHaapTa COOTBETCTBYSI CTBEHHOrO CTaHaapTa
*
MCO 1683:2008 —

¢ COOTBETCTBYIOLWIA  HaUMOHa/IbHBIA  CTaHAapT — OTcyTcTByeT. [Oo  ero  YTBEPXKAEHWS  PEKOMEHAYeTCs  UCTO/b30-
BaTb MEpeBOf Ha PYCCKUA S3blK  [AaHHOTO  MEXAyHapOAHOTO CTaHfapTa. [lepeBof  [aHHOTO  MeXAyHapoAHOTO  CTaHAap-
Ta HaxoauTcs B defeparibHOM UHADOPMALIMIOHHOM (ROHZE TEXHUHUECKMX PEr/IAMEHTOB U CTaHAAPTOB.
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