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BBEJIEHUNE

B pazmuunbix obsactax pUBMKM UM TEXHUKU
BO3HMKAET 3aJada M3MepeHus (OLleHKM) Iapa-
MeTPOB MH(POPMAIIMOHHBIX CUTHAJOB, HaOJOma-
eMBbIX Ha (pOHe CJIydalHbIX IToMeX. B wacTHOCTH,
3a/lavua OIEHKM I1apaMeTpOB CUTHAJIOB ABJIAETCA
BeCbMa aKTyaJIbHOM B PagnouanKe, PagroacT-
POHOMUM, TUIAPOAKYCTUKE, CEMICMOJIOTUM U Teo-
JIOTUM, & TaKKe B Pa3JIMYHBIX PaJVOTeXHUYeCc-
KX TIPUJIOMKEHUAX — B PAJAMOCBA3Y, PAAMOYII-
paBJIeHMM, TeJIeMeTPUY, B PaaAMOJOKAlMM ¥ Ha-
BUTalm, B TeXHUYeCKOM AVarHOCTUKeE, IIpM yII-
PaBJIEHNY TIPOM3BOICTBEHHBIMY ITPOI[ECCAMMU U JIP.
OpuyuMm 13 HamboJiee pPaCIPOCTPAHEHHBIX METO-
JIOB CUHTe3a aJITOPUTMOB OIEHKM MapaMeTpPOB
CUTHAJIOB Ha (POHE ITOMeX ABJIAETCA MEeTOH MaK-
cuMaJibHOTO mpaBpomnonodomusa (MII) [1—4] We-
rosb3oBaHye Metona MIT mo3BOJIAT OIYYNTD ITPO-
CTBIE ¥ JOCTATOYHO 3(P(EKTUBHBIE AJTOPUTMBI
OIIEHKV MapaMeTPOB MH(POPMAIVIOHHBIX CUTHAJIOB,
TpebyIoIe MUHVMAJBHOTO KOJIMYECTBa alIpuop-
HOolt mH(popMarym. OIHAKO, OKOHUYATEJbHBI BbI-
BOJI O I1eJIeCO0OPa3HOCTY VCIOJIb30BAHUA OIIEHOK
MaKCUMaJILHOTO MHPAaBIONOm00MA B Pa3JIMIHBIX
pUBMYIECKUX TPMIIOYKEHMAX MOMKHO CHEJIATh JIUIIb
Ha OCHOBE aHAJM3a XapaKTEPUCTUK OI[EHOK.

B03MOYKHOCTE TIPAKTUUECKOTO IIPUMEHEHUA
M3BECTHBIX METOJI0B pacueTa XapaKTepPUCTUK
COBMECTHBIX OIIEHOK IMapaMeTpoB (PUBUIECKUX
CUTHAJIOB CYILIECTBEHHO 3aBUCUT OT aHAJUTUUEC-
KX CBOJICTB peIalollell CTaTUCTUKY MCCIenye-
MOTO aJITOPUTMa OI[eHKM. B YacTHOCTH, IIpU aHa-
JM3€e TOYHOCTM OI[€HOK MAaKCUMAaJIBHOTO IIpaB-
poriogobmua (OMII) cymiecTBeHHBIM ABJAETCA
CBOJVICTBO PEryJAPHOCTM PeNIaloIlell CTaTUCTU-
KM aJITOPUTMa OIeHKM — Jiorapudma (PyHKIMO-
HaJa oTHomleHusA upapononobua (POII) xak
pYHKIIMIM OIleHMBAaeMbIX ITapaMeTpPOB CUTHAJA

* Pabora BrimosiHeHa npu noazepskke CRDF u Muxo6-
pazoBanua PP (mpoexr VZ-010-0)
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[4—7 n np.]. TayccoBckmit Jorapudpm POIT aBA-
eTCs PeryJApHbIM II0 33JaHHOMY IIapaMeTpy, eCJi
CYILIECTBYIOT, II0 KpaifHeil Mepe, HeIpepbIBHbIE
BTOpBIE IIPOMBBOIHBIE IIEPBBIX ABYX MOMEHTOB
gorapudpma POII, B3ATEIE IO BTOMY HapamMerpy
[4—7]. ITapameTpnl curHaJga, A KOTOPBLIX YKa-
3aHHBIE YCJIOBUSA PEryJAPHOCTM BBIIOJHAIOTCH,
Ha3bIBAIOT peryasapHbMu [6, 7] Vicronb3ys meton,
MaJioro napametpa [3, 4, 6], MOKHO HaVIT acuM-
IITOTUYECKM TOYHBIE (C POCTOM OTHOIIIEHWUA CUT-
mas/urym (OCII)) BbIpaskeHMA OJIA XapaKTepnc-
UK cosemecmuvle OMII pezyasapHsvix napamem-
pos curHaja, HabJsromaeMoro Ha (poHe IITyMa.

OpHako, CyILIecTBYeT IIMPOKMUII KJACC CUT-
HaJIOB, Ha3bIBaE€MbIX Pa3PBIBHBIMHU [5—7] 1111 He-
aHaguTuueckumu [8]. YcyoBuA peryasapHOCTH
gorapucgma POIl mo HeKOTOPLIM IIapaMeTpaM
Pa3pPBIBHBIX CUTHAJIOB HE BBIIOJHAMOTCA. Takme
mapamMeTpsl, caenys [7, 9], Oyzmem Ha3bpIBAaThL pas3-
peiBHBIMI. IIpocTreiimmMy npuMepaMy pas3pbIB-
HBIX IIapaMeTpPOB SABJAIOTCA BpeMda NPUXO0Aa U
JIUINTEJIbHOCTD IIPAMOYTOJIBHBIX BUIE0- U PAINO-
VIMITYJIBCOB, YacCTOTa Y3KOIIOJIOCHOTO PajMOCUT-
HaJla C PaBHOMEPHBIM B OIPAaHMYEHHOI II0JIoce
YaCTOT CIIEKTPOM, BpeMs 3aJIePIKKYM HEKOTOPBIX
IVICKPETHBIX CJIOMKHBIX CUTHAJIOB U np. [7, 8, 10,
11]. MeTon maJjsioro napametpa [3, 4, 6] Henb3a
JCIOJIB30BATh JJIA HAXOMKIEHIUA XaPaKTEPUCTUK
OMII pa3pbIBHBIX [IapaMeTpoB, TaK KaK yKa-
3aHHBII METOJI IpeAIoJiaraeT PeryJapHOCTb JIO-
rapudpma POIL. B npormBHOM cirydae IOJIyda-
eM, HalpuMep, HyJIeBOe 3Ha4YeHUe OVCIIePCUN
OI[€HKV Pas3pbIBHOTO IIapaMeTpa U Opyrue He-
KOPPEKTHbIE Pe3yJbTaThl.

L1 BBIUMCIIEHNA aCUMIITOTUYECKY TOYHBIX (C
poctom OCIII) BbIpaskeHUN AJIA XapaKTEePUCTUK
OMII paspwvieHozo napamempa curHajja B [6
(1. 5.3), 7 (ro1. 6)] mpenJiosKeH MeTOoJ JIOKAJbHO-
MapkoBckoyt anmnporxcumalym (JIMA). Vgea me-
Toma JIMA cBoauTCA K anIpoKCUMaIy Jorapudg-
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ma POII nnn ero npmpariieHnt MapKOBCKUM I
JIOKQJIbHO-MapPKOBCKVM CJIy4YalHBIM ITPOI[ECCOM.
Ilocnenyromee mcrosp30BaHMEe MaTeMaTUIECKO-
ro ammnaparta TeopuM MapKOBCKUX IIPOIIECCOB
[I03BOJIAET IIOJIYYUTH ACUMIITOTUYECK) TOYHbLIE
BhIpaskeHua AJa xapakTepuctTux OMII paspbis-
Horo mapametpa curHaja. OmHako, meton JIMA
HEIIOCPEeICTBEHHO IIPMMEHMM TOJIBKO JJIA pac-
yeTa XapaKkTepucTuk pasdeavivie OMII pas3pbiB-
HBIX IIapaMeTpPOB CUTHAJA. 3JeCh II0J] pa3jesb-
HOJI OLIEHKOJ IIOHMMAaeTCsd OI[€HKAa, BBIIOJHEH-
HafA I[IPU YCJIOBUM, YTO OCTAJIbHBIE IIapaMeTpPBI
curHaJia arnpuopu mua3BecTHbl. Meton JIMA [6, 7]
HENIPUMMEHVM NJIA pacdeTa XapaKTepUCTUK CO-
8MECTMHBLY 0UYeHOK HECKOJbKUX Pa3pbIBHBIX I1a-
paMeTpoB.

Ha npaxTture obpaboTka CUrHAJIOB IMPOM3BO-
INTCA, KaK IIPaBUJIO, B yCJOBUAX aIllpPMOPHOIL
HeoIIpeZieJIEHHOCTY, KOra KpoMe MH(POPMaTUB-
HbIX IIapaMeTpPOB CUTHAJIA, IIOJJIEKAIINX OLleH-
Ke, HeU3BeCTHbI U Apyrue (HeMH(OpPMaTVBHEBIE)
mapaMeTpbl. OTO IPUBOAUT K HEOOXOIMMOCTU
COBMECTHOTO OlIeHMBaHMs HECKOJbKUX HeM3Bec-
THBIX [TapPaMeTPOB CUTHAJIA, KOTOPbIE MOTYT OBITh
paspeiBHBIMU. B [9] npeniioskeHa MeTOAMKA BbI-
YNCJIEHVA ACUMMITOTUYECKY TOYHBIX (C pPOCTOM
OCIII) BerpaskeHnit NJsa XapaKTEPUCTUK CO8MeC-
muvix OMII 00H020 PA3pvleHO20 U HeCKOABKUX
peeyaapHsvle napamempos. OmHaKo, obie Me-
TOIBl pacueTa XapaKTEepPUCTUK COB8MECTMHBLL
OMII HecKkoAvbKUX PA3PHLEHBLL NAPAMEMPO8 CUT-
HaJla He J3BECTHBL. XapaKTepPUCTUKM COBMECT-
HBIX OLIEHOK Pa3pbIBHBIX [IapPaMETPOB IOJIyYEeHBI
B HACTOAIlee BpeMdA TOJbKO AJIA HEKOTOPBIX
YaCTHBIX Ipuioskenuit [11, 13 u np.]. dTo 3aT-
pyInHAeT aHaym3 3PQPEKTUBHOCTY M3MEPUTENb-
HBIX CUCTEM C JCIIOJIb30BaHMEM Pa3pbIBHBIX MO-
neJieil CUTHAJIOB.

Yka3aHHBIE TPYAHOCTM IIPM pacdeTe Xapak-
Tepuctuk coBMecTHbIXx OMII pasprIBHBIX Hapa-
METPOB CUTHAJIA MOYKHO ITPEOJIOJIETb, €CJIM MO-
MeHTHI Jorapudpma POII, kak PyHKIIUM pa3pbIB-
HBIX IITapaMeTpPOB CUTHAJIA, JOIIyCKAIT a00umus-
HO-MmYyabMuUNAUKAMUEHoe npedcmassenue. B
STOM CJy4dae MaTeMaTUHUecKoe OXKUJaHue, KOp-
pesAIrMoHHaa (PYHKIMA U PYTie MOMEHTEBI JIO-
rapudpma POII BrIpasxkamTCA B BUAE CYMMbI
KOHEYHOT'O YICJIa CJIaraeMbIX, KajKJoe 13 KOTO-
PBIX ABJIAETCA NpPoU3BeleHMeM (PYHKLMUIA TOJIb-
KO OJHOTO IapameTpa. Torja A HaXOXKIeHUA
acuMOToTuecku To4HbIX (¢ pocrom OCIII) BBI-
pasKeHMit IJ1d XapakTepucTur coMmecTHbx OMII

Pa3pBIBHBIX IapaMeTpPOB CUTHAJA MOIKHO MC-
[I0JIb30BaTh paccMaTpPUBAEMBIl Jajlee MeToJ
A0KAABHO-a00umMuUeHot annpoxcumayuu (JIAA).
Meton JIAA mo3BoJiseT cBeCTM 3aJlady HaXO0MK-
JIeHNA XapPaKTePUCTUK COBMECTHBIX OIIEHOK pas-
PBIBHBIX ITapaMeTpPOB CHUTHAJIA K 0oJee IIPOCTOIL
3aJlade OTBICKAHUA XapaKTEePUCTUK pa3JesIbHBIX
OIIE€HOK COOTBETCTBYIOIINX ITapaMeTpoB. [Ipu aTom
JIIA BBIYMCJIEHUA XapPaKTEePUCTUK pPa3JeJIbHbIX
OMII pas3prIBHBIX ITapaMeTpPOB CUTHAJA MOSKHO,
C y4eTOM HeOOXOAVIMBIX ODOO0OIIIEHU, MCIOJIb30-
BaTb metorn JIMA.

OTrMmeTuM, 4TO aIANTUBHO-MYJIbTUILINKATIB-
HOe IIpejicTaBJIeHre MOMeHTOB Jiorapudpma POIL
BO3MOJKHO JJIA IIMPOKOTO KJacca IapaMeTpoB
Pa3IUYHBIX (PU3NUECKUX CUrHaJIoB. Hampumep,
IIpM OIleHKe ITapaMeTpPOB MMITYJIbCa C IayCcCOBC-
KOJ1I corydaifHol cyOcTpyKTypoit [12], BcTpeuaro-
IIerocsa B pajMo ¥ TUAPOJIOKAIINM, B CBA3U, B
pagMoacTpOHOMMUM U JIp., TAKOe IIpeACcTaBJEHVE
moMeHTOB Jiorapudgma POII ocyrecTBiigeTCSa Kak
II0 BPEMEHHBIM, TaK ¥ II0 YaCTOTHBIM ITapaMeT-
pam mmmyJsbca. K aTum napameTrpam OTHOCATCA
BpeMsA NPUXOoJa, IJIUTEJIbHOCTb, MOMEHTHI II0-
ABJIEHNMS 1 JCUYE3HOBEHMA MMIIyJIbCa, a TaKiKe
IIeHTpaJIbHAA YaCcTOTa M IIMPYHA II0JOChI YaCTOT
CHIEKTPAaJbHOI IJIOTHOCTM €ro CJIydaiHOi cyO-
CTPYKTYPBL.

Hanee Ha ocHOBe MeTona JIAA moOJy4YeHBI
acuMnOToTrdecky TouHble (¢ poctom OCIII) BBI-
PasKeHNA IJIA XapaKTepUCTUK coBMecTHbIXx OMII
Pa3pBIBHBIX ITapaMeTPOB CUTHAJA IIPU HAJMIUN
aJIIUTUBHO-MYJIbTUILIMKATUBHOTO IIpeJICTaBJIe-
HuA MoMeHTOB Jorapugpma POII mo oneHuBae-
MBIM mapamerpaM. OTMeTUM, YTO HAXOXKIEHUe
xapakTepuctuk OMII cBoguTCA K OTBICKAHUIO
BEPOATHOCTHOI'O paclpeseseHUd II0JIOMKEHA
abcosroTHOTO (HaMOOJIBIIIETO) MAaKCUMyMa Jiora-
pudma DPOII, xkak cydayiHOrO IIOJIA, & TaKiKe
K BBIYMCJIEHVIO CTATUCTUYECKVX MOMEHTOB BTO-
ro pacnpepenenusa [1—6].

I. OHEHRN MARCUVMAJBHOI'O
NNPABJOIIOAOBUA U JIORAJIBHBIE
NPEACTABJEHUA MOMEHTOB
PEIIAIOIIENT CTATUCTUKN

ITocranoBka 3amaum oueHkn. Ilycts Ha BxoOme
ycTporictBa o0paborkm Habsromaerca cmech X(t)
uHopmaIymonHoro curaana s(tl), xapaxrepusy-
romerocst Bexropom mapametpos 1=, 1, - 1 |,
u uryma n(t). CauraeMm, 4To BEKTOpP HapaMeTpOB
1, obpabareiBaemoro curnasa s(t,l)) anpuopn He-
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U3BECTEH U NPUHUMAET 3HAYEHUA U3 3aJaHHOI
p-MepHOI obsiacti onpexnesennsa R. Ha ocHose
HabJIOaeMbIX JaHHBIX X(t) M MMeroliericsa ar-
puoOpHOI MHEOPMAIUM HEOOXOAUMO U3MEPUTH
(ouennTsb) mapameTpsl I, 1=1,2,..p npuHUMae-
moro curHasa s(t,l ).

O6oznaunm L(l) = L(l,,1,,..,1,) — morapudm
DOII xark (PyHKIMA OLEHMBAEMBIX IIapaMeTpPOB
1 —||lm, S ZOPH, ABJIAIOIINTICA (PYHKIIVIOHAJIOM OT
HaGJIIOILaEMbIX naHHbIX X(t) [l—4]. Torma, coruac-
HO onpenenenuto [1—6, 10], coBmectrsle OMII
[ lpm napameTpos [, 1 ,, .., l(]p ABJIAIOTCS KO-
opgunatamu 1,1, .., lp MOJIOYKEHMsT abCOJIOTHOIO
(Hambousbiiriero) makcumyma Jorapudgpma POIL
L(,1L, .., lp) B IIpefesiax allproOPHON 00JIacTy 3Ha-
gyernii R. B pesysbrare, BEKTOP COBMECTHBIX
OMII1 =|I, .1 | mapameTpos curaama MoK

1m’ 2m’ " “pm

HO 3aIllncaThb B BUIE

1, =argsupL(l). 1)
leR

Bepoarnoctueie xapakrepucturyu OMII (1)
OHO3HAYHO OIIPeeJIgI0TCA CTaTUCTUUYECKUMU
CBOJVICTBAMM PELIAOIell CTATUCTUKN aJITOPUTMa
orerkn — Jorapucpma POII L(l). Pacemorpum
XapaKTEPUCTUKY PEeIIAoNeil CTATUCTUKY aJiro-
put™ma oreHku (1).

Cnenysa [1—7, 9—12 u np.] Oymem cumrartsh,
uyro Jgorapudgpm POII L(l) asiaaerca rayccoBc-
KIUM cJaydalHeIM noJseM. IlpencraBum (pyHKIMO-
van L(l) B Bume cymmbr L(l)=.S(1)+ N(1) curnasan-
HOM (PyHKIMM (JeTEepMMHVPOBAHHOV COCTABJIIAIO-
meit) S(1) = <L(1)> u mymoBoit dpyHKImm (pIryk-
TyarmonHoM coctasiaromiert) N(1) = L(l) —<L(1)>,
rae <> O3Ha4YaeT yCpelHEHIe II0 peasn3alysaM
Jorapudgpma POII an (pMKCUMPOBAHHBIX MCTUHHBIX
3HaveHuaAx l, = 01, lis, - Op| € R ouennBaembIxX
rmapamMeTpPOB CI/II‘HaJIa (4, 6 12]. Torma nys BBIUVIC-
JeHns xapaxktepuctuk coBMmecTHbix OMII (1), B
cuity rayccooctu Jiorapugma POII, mocraTouHo
OTPaHMUNTBHCA aHAJM30M €ro0 IIePBBIX ABYX MOMEH-
TOB — curHaJsbHO pyukiym S(1) u Kopesarmon-
HOV (PYHKIIMU K(ll,l2)=<N(ll)N(12) IITYMOBO1
cbyrxmm N(1). 3necs obosnauero 1; = ﬁlﬂ, Lgss L
j=1, 2.

OrmeTny, uTO mo0aBJIEHME CJIy4UallHON BeJu-
uyyHbl K Jorapudpmy POIl He MeHAeT 3HaUeHUe
OMII (1). CnemoBaTesbHO, O1leHKY (1) Bcerma MosK-
HO IIpefCcTaBUTb B Bue lm =arg SUPA(Z), rae
A = AQ,, L, -, 1,) = L) = L(I*) — rayccosckmit
q)yH}cuMOHaJI npupatienuit jJorapudgpma POII, a
I* = ”ll,lz, — duKcupoBaHHOEe 3HAYEHUE
BEKTOpa HapaMeTpOB . TTIosTomy mpm BBIYMCTIE-

Huu xapaxtepuctur OMII (1), BMecTo KOppe-
nauyonnoi pyukimm K(l,1)) morapndpma POII,
MOYKHO PacCMaTpPUBATL KOPPEJIAIMOHHYIO (PyH-
rrmio K, (1,,1,) = ([AQ) - (A@))IA(L,) - (A,))])
ero mpupartiermii A(l).

IIycts curnasnbHaa gpyurima S(l) umeer equu-
CTBEHHBII MakcuMyM B Touke 1=1 mcTuHHBIX
3HAYEHUII OIleHUBAEMbBIX IIapaMeTPOB CUTHAJA,
npuaem A; =S(1,) >0, a peanmusarum 11ymMoBoit
dyurimu N(l) HenpepbIBHBI ¢ BEPOATHOCTHIO 1.
Ha npakTuke 9Tu ycjoBUA OOBIYHO BBIIIOJIHA-
oreda [3—7, 12 u ap.]. Torma BBIXOAHOE OTHOIIIE-
e curHas/mym (OCI) mia ajmropuTMa OlleH-
ku (1) 3anmiercss B BUOE

1,)/\< N*(,) > = Ay / oy, 2)

rae o, =< N*(l,) > — AucIepcus IryMoBoit QyH-
KIN Hp]/[ 1=1. Bynem cunrars, aro OCII (2)
HaCTOJBKO BEJIMKO, YTO JOCTUTAETCH 8blcoKas
anocmepuopHas MouHOCMdb OIeHOK [4, 6, 7]. IIpnu
srom OMII 1 (1) pacrosioseHbl B MaJioii OKpecT-
Hocty Toukn 1 =1 makcumyma curnanbHOM PyH-
KIMK, a Ipu 2z —> « oueHka | cxomurea x 1) B
cpenuekBanipaTndeckoM [4—6]. Torga gia onpe-
nenenua xapakrtepuctuk OMII (1) mocraTodyHO
JCCJIeIOBATEL IIOBEMIEHNE CUTHAJBHOM (PYHKIUNI
S(1) n roppenanyornnont dpyurmwym K, (1,,1,) nopn-
parennit orapucpma POII L(1) B masoit okpec-
THOCTU TO4YKM 1=1, nmpuyem ¢ pocrom OCIII z
BEJIMYMHA DTOV OKPECTHOCTM YMEHbIIIAeTCs.
JIzBecTHO, 4UTO aHAJIUTUYECKUE CBOICTBAa
norapudpma POII L(l) B okpectrocTn Tourm 1 =1
3aBUCAT OT BBIMIOJIHEHUA YCJIOBUI PETyJIAPHOC-
T BTOrO (PYHKIMOHAJA I10 KasKJOMY U3 OIleHU-
BaeMbIX IapameTpos [, i 2,...,p [3—T7]. Ilo-
9TOMY KOHKPETU3NPYEM A0KAABHBLE (B MaJioOi
okpecrtHocTy Touku 1 =1 ) npedcmasaenus nep-
8blx 0eyx momenmoe aozapugpma POII tpu
OIleHKEe Pas3pBbIBHBIX IIapaMeTpPOB CUTHAJA.
Paccmorpum KJjiacc pa3pbIBHBIX ITapPaMeTPOB,
nist koropeix cevenna S;(L) =S|, oy eis prsi s
1=1,2,..,p curnansuoit pyuruuu S(l) mo rak-
ZOMy 13 ITapaMeTpoB B OKpecTHOCTM ToukM 1 =1
MaKCUMyMa CUTHAJIbHOW (PYHKI[MM IOIYCKAIOT
aCUMIITOTUYECKUE IIPEeCTaBIEHNA

S.(1)=A4A L=d, |l = [ +0(6), ecmn I <1;
A 1_d2i|li_l01‘|+0(5i), ecnu Zlol.;(?’)

npu 8=l —1,|]—0, a coorBercTByIOLME CeYeHNUA

K, (lmlm) = KA(lnlz)‘l]k:zOk, k=1,2,.p, k#i, j=12 LOPPEJIA-
umonnoit dpyuxipm K, (1,,1,) mpupamenwii Jsora-
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pudpma POIL npu &, = max(|l, —
TIPeICTABJIAIOTCA B BUJE

lOi" |l2i_ lUi|’ |l:_ lOi|)_>O

B, min(l, ~L|,| L, ),
ecmu L, Ly, <lm§
Koyl L) =1 | Pt ,+0(6,,)
ecm L, L, =21;
mpu (I, —1)( L, —1) = 0;
0, mput (I, — 1)l — 1) <0.

(4)
3necy d, >0, B, >0, C,_20, k =12, i=1,2,..,p,
a o(0) — BesmuyHa OOJIBIIEr0 IOPAAKA MAJO-
ctu, yem O. Mz (3), (4) BUOHO, YTO MOMEHTEI
gorapucgpma POII senuddpeperIIPYyEMBI 110 pas3-
PBIBHBIM Napamerpam B Touke 1=1, Tak kak
mponsBoAHble (PyHKIMIA (3), (4) B 5TOM TOUKe
MMEIOT Pas3pBIBbI IIEPBOTO pojia. JTO He II03BO-
JIAeT BOCIOJB30BATHCA METOJOM MaJIoro Iapa-
MmeTpa [3, 4, 6] A BbIUMCIIEHMA XapaKTepuc-
Tk OMII pa3pBIBHBIX ITapaMeTpOB CUTHAJIA.

OrmeTum, 4TO BBIpaskeHUio (4) ymosie-
TBOPAKT Koppesaanuonuoie gynxumu K(l,1,)

norapudma DOII, ceuwenna Kl,,l,)=
=K({,1,) lk_lokk 1,2,.,pJe#i,j=1,2 KOTOPBIX npu
0,;, = max(|l, — ||\l =) =0 JOIIYyCKAIT

aCUMIITOTUYECKIE MIPEICTaBIEHUA
K.(l,,l,;) = D,; min(l,;,1,.) + D,, min(l,,,1,,,1,;) +

Al + Alb) + By +06,). )
IIpu stom B (4) B,,=D,+D,, B, =D, 3,uec1=
D.>0, D,,>20,B,20, a obyH}cLU/m f(low 01
06131qu yILOBJIGTBOpH}OT YCJIOBUIO f(lﬁ, o) =
npuaem D,, + D,, + f,(I,;,1;) + f,(Lois L) + By, = 0%
IIpencraBaenue (5) KOPPEALVIOHHONM cbyHKuMM
Jorapudma POII gacTo BeTpeyaeTcsa IIPU OLlEeH-
Ke pPa3pbIBHOTO DHEPTEeTUUECKOro IapaMeTrpa
cUrHaJa, HAIpUMep, IJIUTEJbHOCTH, IIUMPUHBI
IoJIoCkl YacToT u ap. [6, 7, 11—13].

JpyrumM mpumMepoM KOPPEeJsALMOHHON (PYHK-
LMY, YJIOBJETBOPSAIOIIEN BbIpasKeHMUo (4), AB-
JAeTcA (PYHKINUA C CeYeHUAMN, JOITYCKAIMMUI
aCUMIITOTUYECKOE IIpeJiCTaBJeHe

K(,;,L,)=
1-p, |lh —121.| -9, mln(| L, _ZOi|’| L, —lm.|)+0(5m)
o mpu (L, =1, ) (L —1,) 205
l—pi| L, —l2i| +0(5,,),
mpu (L, —1,) (L —1) <O.
(6)

rne p, >0, g, 20. IIpn aTom B (4) caenyer mo-
aoxurs C =C, =0, B,=B, = o.(2p,—9,) -
IIpencraBnenue (6) 4acTo BCcTpedaeTca IIpu
OIleHKEe pPa3pPBIBHOTO HEDHEPreTUYEeCKOro Irapa-
MeTpa CurHajla, HallpuMep, BpeMeHM MIpuxoja
WM LeHTPaJbHONI 4dacToTel [5—7, 11, 12].

OtrMmeTuM, 4TO BbIpaskeHUA (3), (4) ABIAIOT-
CcA JOCTATOYHO OOIIMMM ¥ OXBaTBbIBAIOT IIMPO-
KMII KJacC pas3pbIBHBIX IIapaMeTpPoB painodu-
audeckux curtatos. [Tosaras B (3), (4) A=z
d,=d, B,=2d, C,_=0, k=1, 2, nonydaem,
KaK YaCTHBI CJIydail, acUMIITOTUYECKUe IIpeJi-
CTaBJIEH) MOMEHTOB HOPMMPOBaHHOI'O Jorapud-
Ma POII npn oreENBaHMY Pa3PBIBHBIX ITapaMeT-
POB KBas3uJeTepPMIHMPOBAHHBIX CUTHAJIOB [6, 7,
9, 11]. Herpynuo yOeauTbedA, YTO OOIME BBI-
paskenud (3), (4) naa momeHTOB Jorapudgpma POIL
CIIpaBeJJIMBB]I M IIPU OLIEHKe Pas3pbIBHBIX Iapa-
METPOB MMIIYJbCHBIX CHUTHAJIOB C TayCCOBCKON
caIydayHoyn cyoctpykrypoit [12]. K Takum mapa-
MeTpaM OTHOCATCH BPeMsd IPUX0Ja, AJUTeJb-
HOCTBH, MOMEHTHI IIOABJIEHUA U MCUYE3HOBEHMUSA
UMIIyJbCca, a TaKiKe IleHTpaJibHasd dacToTa U
IIVPYHA II0JIOCHI YaCTOT CHEKTPAJIbHON IIJIOTHO-
CTM €ro II0JIOCOBOM CJIy4aliHOM CyOCTPYKTYPBL

B kagecTBe ycJ0BUA IPMMEHMMOCTV METOZA
JIAA mnosaraeMm, uro curHanbHas pyHKuua S(l)
n KoppenaumonHasa dynkuma K(1,1)) morapnd-
ma POII L(l) B okpectrocT Toukn 1 =1 momyc-
Kal0T a00UMUBHO-MYADMUNAUKAMUEHDLE
npedcmasienHus

w o tGenk

SOH=>Y T1 V)

k=1 j=1 i=t;+1

T U 9(]+1)k (7)

:22 H Usi (L5 1),

k=1 j=1 i=6,,+1

rope 0=t , < t2k<...<t(ak+1)k =p, 0=6,<6, <..
< 0 wtik - P 31ech NPOU3BOJHbIE (PYHKIU
Vkl(l , U,(1,,L,), 1=12,.,p HempepbIBHbI CJe-
Ba U cIIpaBa OT TOYKM [,;, HO MOTyT MMETb pas3-
PBIBBI IIEPBOTO POJia B 9TOM TOUKE.

B wacrrOM caydae a, =v, =1 us (7) mosy-

JaeM

q
'S

8
K(lplz)_ZHUkz 199 21 ( )

k=1 i=1

Ecom a,=v, =1 m u=r=1, To MmoMeHThI (7)
daxTOpU3yI0TCA MO OlleHMBaeMBIM IlapaMeTpaM
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CUTHaJa M JOIIYyCKaOT MYAbMUNAUKAMUBHOE
npedcmasaeHue

Sm =[v,@) =]]s:a)

P P
) = HUIi(lli’ZZi) = HKi(lli7l2i)’
i=1 i=1

rne S,(1,)=V,;l,) n K,( ,;.,;,)=U,({l,,l,) — ce-
YeHMA CUTHAJIBHON (PYHKIMM ¥ KOPPEJIAIVIOHHO
dyHKIMM 1I1yMOBOM pyHKUMM Jorapudgma POIL
Hakoren, npn a, =0, =p aggUTUBHO-MYJIBTN-
IIMKATUBHOE mpejicTaBjieHue (7) MOMEHTOB JIO-
rapucpma POII nepexomut B addumusHoe npeod-
cmasaerue

S=3 3 v,0)= Zsa

k=1 i=1

K(1,1,

- 1)A57

K({,1,)= ZZUki(lli’ZZi) =

k=1 i=1

p
= 2Kl
i=1

—-(p- 1)O-N

II. IPMMEHEHWE METOJA JIORAJIBHO-
AJIVNTVBHON ANINPOKCUMAIIVN
JJISA BBIYMICJEHNMA XAPARTEPVICTUR
COBMECTHBIX OIHEHOR

Hajinem acuMOTOTMYECKM TOYHBIE (C POCTOM
OCIII (2)) BeIpaskeHUA NJA XapaKTepPUCTUK CO-
BmMecTHBIX OMII (1) pa3peIBHBIX napaMeTpoB [,
1=1,2,.,p Opu HAIMYNUM aAAUTUBHO-MY JIbTUILIIV-
KaTUBHOI'O IipejicTaBJeHMA (7) MOMEHTOB Jiora-
pucdma POII. Bynem cumratb, uro OCII (2)
HaCTOJBKO BEJIVKO, YTO JOCTUIaeTCA BbICOKAA
arocTepruopHasd TOYHOCTb OIeHOK [4,6] m gua
pacuera xapaktepuctur OMII (1) moctaTouno
YUIUTBIBATh JIOKAJBHOE IIOBEZEeHJMe MOMEHTOB
gorapudma POII L(l) B maioit oOKpecTHOCTM TOU-
kn 1. Pasnosxnm pynrwm V(1) n U,(1,;,lL;) B
pan Teiinopa ciaeBa u crupasa oT Todek [,. ITox-
CTaBJIAA 3TV PA3JIOKeHNA B (7) M yIUThIBAA JINIIH
cJlaraeMble, MMEIOIVe IIEePBBI IIOPANIOK MaJio-
ctu mo 6,(8,,), mosydaem

Sy = isiai) -

p— DA +0(d)

mpu 6 = max 6§, -0, 9)
1=1,2,.,p
P
K(,,1,) = ZKi(zh.,z%) —(p—-1oy +0(5,)
npn 0, = max d,; — 0.

i=1,2,.,p

Taxum ob6pasom, MoMmeHTHI Jorapudpma POII L(1)
JIOIYCKAIOT JIOKAJILHO-aIIUTUBHOE MIPEe/ICTaBJIe-
e (9) B okpectHOCTM TOYKM I .

Ob6oznaunm M (1), i1=1,2,..,p — cratucru-
YeCK!M HEe3aBUCHMbIE COBMECTHO TayCCOBCKIME
CJIydaiiHble IMIPOIIECCHI, MaTeMaTUYECKUE OXKU-
maaua S,,(l;) n xkoppenAnMOHHBIE (PYHKINUNA
K,;(;,l,;) KOTOPBIX B OKPeCTHOCTU ToUeK [, = [,
MIPeJICTABJISIOTCA B BUJIE

SM1(11):Sz(li)_(p_l)As/pv 10
Ky, (L) = K, (4, 1,) — (p - 1oy / p. (10
3nece dynrmm S,(l) n K,(,,l,,) ynoBiersops-

T ycaoBuaM (3), (4). Torma, corsaacuo (9), ciry-
yarinoe mojie L(l) cxommrca 1o pacupeesieHnio

K cymme M(l) = iMi(li) CTATUCTUYECKN He3a-
i=1
BUCUMBIX cJy4daliHbIX npoueccos M,(l,) npu
0 — 0. Kak oTMeuaJsioch BBIIIIE, XapPaKTEPUCTH-
xku OMII (1) opu Gospimmx OCII z ompepmessa-
oTca nosenenueM Jorapugma POII L(l) B ma-
0¥t okpecTHOCTV TOuKM 1 =1, mpuyem npu z — oo
BEJIMYMHA DTOI OKPECTHOCTU CTPEMUTCH K HYJIIO.
Bynem cumrats, uro OCIII z HacTOJBKO BeJm-
KO, a BeJUYMHBI §, yKa3aHHBIX OKPeCTHOCTeN
TOYeK [ = HacCTOJbKO MaJibl, YTO Ha MHTEpPBa-
Jax 1l e[ -06;l, +0] crpaBennuBBLI IIpefnCTaB-
JeHUdA (10) MOMEHTOB CJIy4alHBbIX IIPOLIeCCOB
M.,(1,). Torna COBMECTHYIO IIJIOTHOCTH BEPOATHO-
cru W(l, 1L, ,. ,lpm) onenok [ _,1, ...,lpm (1) moox-

HO aIlIIpPOKCUMMPOBATL IIPOVU3BeJeHVEM

Ly, - ,n)—HW(l) (11)

moTHocTed BepoATHOcT W, (l;) paspesbHBIX
OLIeHOK

l. =argsupM,(,),i=12,.,p.

1 €lly; =03y +6;]

(12)

3pmech O, — BeJMuMHA OKPeCTHOCTM TOuKM [ =1,
npuyeM 6; — 0 mpu z — eo. TOUHOCTD IIPEICTAB-
nernsa (11), (12) npu pukcupoBanHOM 0, BO3pac-
Taet ¢ yBeanuennem OCIII z.

Taxkum 00paszoM, XapaKTEePUCTUKU COBMECT-
ueix OMII [ (1) paspbIBHBIX mapaMeTpos [
acumnrTorudeckn (¢ pocrom OCIII) coBmamaioT c
COOTBETCTBYIOIIVMI XapaKTepUCTUKaMU pas3-
NeJIbHBIX OLeHOK [ (12) aTmx ke mapameTpoB.

Jia HaxXOoKIIeHMA XapaKTEePUCTUK pa3gesb-
HBIX OIeHOK [, 1=1,2,..,p (12) paspbIBHBIX Ta-
paMeTpoB curHaJa ucroab3yem meton JIMA [6, 7].
B [6, 7] meTogom JIMA moJsrydeHbl acUMIITOTV-
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gecky TouHble (¢ poctoMm OCIII ) BbIpaskeHMUs
I PYHKIMM pacnpenesennd pasgeabHoin OMIT
Pas3pBIBHOTO apaMeTpa KBa3UIeTePMUHIPOBaH-
HOTO CUTHAaJIa, a TaKyKe IJIA YCJOBHBIX CMeIlle-
HUA U paccesaHusa oreHku. IIpm sToM cumraercs,
4TO MaTeMaTUYeCKoe OKUMaHNE U KOPPEeJIAIr-
oHHaA QyHKIMA Jorapudpma POIl gomyckaroT
npencrasiaenua (3), (4), rne A;=z, d, =d,
B, =2d, C,,=0, k=1,2. Ilonyuum Jajee acum-
MITOTUYECK) TOYHbIE BBIPAYKEHUA IJIA XapaKTe-
puctuk oueHok I (12) B obmem ciaydae, Korja

kopduiments: d, >0, B, >0, C, >0 B (3), (4)
[IPOM3BOJILHBIL.

Beegem B paccMoTpeHMe TayCcCOBCKME CJIy-
gyaitupie mnporeccur  A,(l)=M,(l,) - ML),

I e, —06,;l, +8,] ¢ MaTeMaTUYIECKVIMI OKIZA-
ausamu S;(I,) — S,(I;) 1 KOppesAIMOHHBIMY (DYH-
kimavu K, (l,,,1,,). Torma dpysxumo pacnpene-
JIEHUS OLI€HKU lir (12) mosxHO IpeCTaBUTh B BUJIE
(6, 7]

F(l)=P[l, <L]= P[sup A,(1,) > sup Ai(li):|,

Lie [l;=8;; 1) Lie [1i; l;+6;]
roe P[A] — BepoATHOCTL coObITUA A. VI3 (4) cie-
IyeT, UTO OTPEe3KM peasns3aliuil CIydallHbIX IIPO-
neccos A,(,) Ha murepsasax [l,-6;l) u
[.; 1, +05,] HEKOPPeJUPOBaHBI U, BCUIY Taycco-
BocTu mporeccos A,(l), craTucTudecky He3aBU-
cumbl Torma [6, 7]

) = [ PP, (w) = 1-] P,(u) dP,(w), (13)

rae

P,(u)= P|:sup A(l) < u},

Le [;i=8;; 1))
(14)
P,(u)=Pfsup A(l)<u
Le [ 15 1p;+6;]

— pyHKIMKM pacnpenesieHnA abCOJIFOTHOTO MaK-
cuMyMa cnyqaﬁﬂoro Hpouecca A,(l,) Ha uHTEp-
Basax [l -6,;l;) u [I;; 1, +8,] cooTBeTCTBEHHO.
B (13) yureno, uto A(l;) =0, mosromy P, (u)=0

P, (u)=0 mpu u<0.

ITonyuum BbIpaskeHue A yHrumii P, (u),
u 20 (14). Ina sToro BBeZleM B pacCcMOTpPeEHNe
cayuaiiaele npoueccel 1,(l;) = u — A,(l;). Vcnomns-
3ya teopemy llyba [14] B dpopmynupoBre Kaii-
Jatna [15] u yumteiBasa npexcraBsienus (3), (4)
MoMeHTOB Jorapudpma DPOII, MOKHO ITOKa3aTh,
4TO cJyydalinele nponeccbl A (L) n 7(l;) Ha MH-

;3 Ly +0,] ABIAIOTCA rayCcCOBCKUMMU
MapKOBCKMMM IIpoiieccamMy APy 3MOHHOTO TUIIA
[14]. Cormacuo (3), (4), xKoadppuUIMEHTBI CHOCA
I', n mupdpysun T') nmpoueccos 7,(l;) npm I, > 1,
PaBHBI

teppane [l ;

I ()= A, npu I, 21;
PR Ay, mpu 1<

Q)= B,, nmpu [l =1; (15)
e B, mpu [ <.

Bocrnosb30BaBIIICE MAapPKOBCKMMM CBOJICTBAMU
nponecca 1,(l,), BepoarHoctes P, (u) (14) 3amm-
mieM B Buze [14]

P,(u) = P|:T1(ll) > O} =°j:

Lell;; ly;+6;] 0
rne W (x,l) — pemenne ypaBHeHNa Poxkkepa—
IInanxa—Kosnmoroposa [14]

W, (x,l,, +6,)dx, (16)

oW_.(x,l) 0
— o . i -
(B 8x[ LOW,,(x,1)]
10° ()
o [T, OW,, (2, )] = 0

¢ koapdpunmenramu (15) mpm HaYAJIBHOM
W, (x,1;) = 8(x —u) u rpammunsix W, (0,1)=0,
W . (0,l) =0 ycooBuax. 3pecb 8(xr) — pmesbra-
dyuruna. Pemasa ypasrernue (17) arasormaHo
[6, 7, 12] n moxcTaByAA pelleHMe B (POPMYJIY

(16), mput 1, — 6, < I, <1, momydaem
B,(u) =
2rB,; (ly; lz)
Xj{exp[_w—Adeam -¢r ] [2 Ad, ]
0 2Bll(l01
_(u+ASd1i(lOi _l:)+§)2 O Aid, 0, +¢ _
xexp[ 2B,,(1,; =) } { [ JB,0. }

ASdZi ASdZisi - C
_exp[—2 B, g }I)|: B :l} ag,

anpu I, < I, <1, +6,

(18)

(u)=® Agdy, (), +6, L) +u _
) \/B2i(ZOi +5i _l:)

u |® ASdZi(ZOi + 51’ - l;) B
\/Bm‘(lm + 61’ - lz)

Ad,,
BZi

u] (19)
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x

rge d(x) = Jexp (—t2 /2)dt/\/% — uHTerpasu
BEPOATHOCTIL.

Herpynno nokasats, 4TO BepoATHOCTE P (u)
(14) Taksxke ompegnesaerca us (18), (19), roe
koadpuumenter d;, j=1,2 crexnyer 3aMeHUTb
Ha dy ), KOSCbeI/IIII/IEH;I‘bI B;, j=12 — Ha
B, ,:, a pagnocts I, =1, wa [, —1,.

IToncraBnaa Beipaskenuda (18), (19) nna se-
poarHocteit P,(u) u P,;(u) B dopmyry (13),
HaXoJIMM YCJIOBHbIe (IIpu (puKCUMpPOBaHHOM ;)
dbysrmn pacupenenerns Fi(l,) omenok [, (12)

\P(li _lm' ’Zli’ZZi’Zi)

npu L, —0, <1 <l;

F‘l(ll): p 01 1 7 01
1=l —ly| 25,20, 1/ X))

(20)
mpu [, <1 <1, +06;
i=1,2.,p,

Y252y, 2) =

- — ﬁ exp (woa L0
27.[ l; 00 2|ll|
+0) Hx

X {d) (—2216:'/6%& J ]— exp (22,1, )P (—2215:’/6%47& ]} X

X{ ) exp[-[zh'( 5i—|li|)+u]2]+
(5, — L) 2 (6 —[L)

(u+z;
2

L;
L

1

—exp(2z,u)exp [—

li

z,( 9, _|li|) —u

Jo -1
2 = ASdli/ B, 2y = ASdZi/\/Bim"%i = \/Bu / By,

Brrpaskenne (20) mocTaToOYHO I'POMO3OKO U
HeyJIOOHO JIJIA NPaKTUYUECKUX PacUeTOB. YUTEM,
9TO OTHOLIEHUA Z, U 2, B (20) ABiAIOTCA BEsm-
upHaMy nopaznka z. [lonarasa, yro OCIHI z Bechb-
Ma BEJIMKO, aHaJIOTMYHO [6, 7] HaXOOUM acuUMII-
TOTUYECKME BBIPAKEHUA MOJIA YCJOBHBIX (IIpu
cbukcupoBaHHOM [);) MJIOTHOCTE BEPOATHOCTM
W.(l,) ouenox (12)

22121.WO[22121.(Z01. -1),1/R;] mpm I <l,;
222 W, [222.(1. —1,.),R,] mpu I, >1;
1=12.,p,

+2z,, exp(—2z,,u)® dud{,

m(li)z{

(21)

W, (2, u) = <1>[\/E]— 1+ 2+—“exp(lxl =t )x
2 Uu u

poof )

rne R, =B,d,,/d,B,, = X2,/ 2,- TO4HOCTb BbI-
paskenusa (21) Bospacraet ¢ yBeandenuem OCIII
z (c yBesm4eHVeM OTHOLIEHWIA Z U Z,).

TakuMm 06paszoM, COBMECTHAsA IIJIOTHOCTH Be-
positHoct OMII [ .1, ,..,1, (1) ;mpencrass-
eTcsa B Bujne npousBenenud (11) mioTHocTE Be-
poaTrHocTu (21) ortenok (12). Vicmosbaysa pacmpe-
neyenusa (21), HaXOAUM YCJIOBHBIE CMeLIeHUA

2
b, = <lim _l07;> , paccesanna V; = <(lim —1y;) >
HoK [, (1), a Takke momentsl Y; = ((l,, —
4
Q= <(lim —1y;) > omMbOK 3TUX OILIEHOK 3-T0 U

4-ro OPAJIKOB:
_ 2R, +1  R(R, +2
"222(R,+1)  224(R, +17]
_5R!+6R, +2  R,(2R; +6R, +5)
" 220 (R, +1) 2% (R, + 1y’

(22)

’

y._ 3 14R; + 28R} + 20R, +5 _
" 4R, +1) 28
_R,5R} +20R? + 28R, + 14)}

6
Zli

0 3 {421%;“ +120R; +135R? + 70R, + 14 N

TAR, +1)
g 14R! +T0R] +135R? +120R, + 42}

8
ZZi

’ 2,
TounocTs popmyn (22) Bo3pacTaeT ¢ yBeande-
Hrem OCIII z (c yBesmmueHMEM Z,;, 2, ).
Dopmyel (21), (22) 3HAUNTENILHO YIIPOIIAIOT-
ca,ecom d, =d,; =d,, B, = B,, = B,. Torna B (21)
2, =2, =2,=A,; /B, , R, =1 n njorHocTu
BeposaTHocT W, (I;) oreHok (12) MpMHMMAIOT BUZ
W,(1,) = 222W,, (222 I, - 1,,)),i =1,2,..,p (23)

u)
2
+3exp(2|x|){l—®{3 % J}

Wm(x)=<1>{
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a MOMEHTHI (22) oImMOOK OLIEHOK 3aIUIITyTCA KaK
b,=0,V,=13/82/,Y, =0,Q, =1143/322}. (24)

IIpu oneHKe pas3pBIBHBIX TapaMeTpPoOB KBasuje-
TEPMUHMPOBAHHOTO curHasa z,=z [6, 7] u BbI-
pasxerna (24) npuanmator sug b =0, V. =13/82*,
Y, =0, @,=1143/322"

JI3BecTHO, YTO BEepOATHOCTHBIE pacliperese-
H1nA coBMecTHbBIXx OMII perynapHBIX Tapamer-
POB curHaja fABJATCA aCUMITOTUYECKM Trayc-
COBCKMMM Ipu 2z — o [3,4 u np.]. VI3 (21) cneny-
eT, 4TO acUMIIToTH4Yeckue pacrapenesnerns OMII
Pas3pBIBHBIX IapaMeTpPOB CUTHAJA CYILeCTBEHHO
OTJIMYAIOTCA OT TayCCOBCKMX. B wacTHOCTHM, KO-
5ppuUIMeHTEl acUMMeTPUM ¥,, M BKclecca Y.,
pacapenenenus (21) paBHBI

g, Y —3Vb +2b’

M Jw by

&y g Q- 4Yb 46V -3
Yoi = 82 - (V _bz)z
2 i i

u B o0mieM ciydae OTJIMYHBI OT HYJIA. 34ech
g, =<(l, —<l >)*> — nenTpaJbHbLI MOMEHT pac-
npenenenns (21) k-ro nmopsagka. Hanpumep, mpnu
R =1, z,=z, =z nony4aem ¥, =1779/169=~10.527.

OTMeTI/IM, 49YTO MOMEHTBI CJ'[y‘-Iaf/IHbIX IIpo-
neccos A, (L) = M,(,) - M,(;) B oKpecTHOCTHU TO-
49eK [ =1 COBIajaroT C COOTBETCTBYIOUMMI MO~
MEeHTaMM CJIy4dallHbIX IIPOLeCCOB A,1)=
=AM, 11y s> KOTOPBIE ABJIAIOTCA CEUEHMA-
M d)yﬁ}&kimdl'{ifha npupantiennii A(l) = L(l) — L(1)
gorapudgpma POIIl maockoCcTAMM, MTPOXOAAIIVIMY
gepe3 Touky l=1;. IlosTromy craTucTuyeckue
XapaKTePUCTUKN OLeHOK [, (12) m coBMeCTHBIX
OMII [,, (1) acumnrorudecku (¢ poctom OCIII
Z) COBHAMIAIOT C XaPAaKTEPUCTUKAMI Pa3/IeJIbHbIX
OMII mnapameTpos [, curnaJa.

III. XAPAKTEPVICTUKEN COBMECTHBIX
OIIEHOK YACTOTHBIX I BPEMEHHBIX
IIAPAMETPOB MIIYJbCA
C TAYCCOBCKOM CJOYYANHON
CYBCTPYKTYPON

B kauecTBe mpumepa mnpuMeHeHUS MeToOIa
JIAA niia HaxXOMKJEeHUS XapaKTepPUCTUK OIeHOK
IIapaMeTpOB CHUTHAJa PacCMOTPUM COBMECTHBIE
OMII BpeMeHM mpuUXona A, ¥ YacTOTHI V, y3KO-
[IOJIOCHOTO MMILYJIbCa C TayCCOBCKON CJIyYailHO
cybeTpykTypoit [12]

s(t)=E@I[(t-A)/ 1] (25)

HaOJrrotaeMoro Ha (poHe aJAUTVBHOIO I'ayCCOB-
ckoro bHesoro mryma n(t) ¢ OQHOCTOPOHHEN CIIeK-
TpaJsbHOM moTHOCThI0O N. 3zmech I(x)=1 npu
lx|<1/2, I(x)=0 npu |x| =21/2 — OpAMOYroJib-
HafA Monynupymomasa (PYHKIUA, T — IJIUTEeIb-
HOCTb MMITyJibca, &(t) — Y3KOIOJIOCHBI CTaIo-
HapPHBI [[eHTPUPOBAHHBIN I'ayCCOBCKUN CIIydali-
HBIVI MPOIIECC, OMMCBHIBAIOIINII CIYYalHyI0 CyO-
CTPYKTYPY CUTHAJIa I MMEIOIINI CIIeKTPaJbHYI0
IIJIOTHOCTH

Glo) = (v /2{[(v, - @)/ Q]+

+I[(v, +w)/ Q] (26)

B (26) obosnaueHo: y— MHTEHCUBHOCTD, V, 1 {2 —
IIEHTpaJbHAA YaCTOTa ¥ IIMPYMHA [IOJIOCHI YaCTOT
CIIEKTPaJIbHOI IIoTHOCTH. Cumraercd, 4TO Bpe-
MA KOPPEJANNY Y3KOIOJOCHOTO CJIyYaifHOTO ITPo-
mecca &(t) 3HAUMTENBHO MEHBIIE AJIUTEJLHOCTH
T UMITyJibca (25), T.e. BBIIOJHAKTCA YCJIOBUA

(27)

IIpumepammn mmirysbca (25) MOTyT OBITH OT-
pasKeHHbIe JIOKALVIOHHBIE cuUrHaJbl [16], panmo-
VIMITYJIBCBI, MICKAKEeHHbIE MOLYJIMPYIOIIEN IToMe-
xo1t [17], curHAJIBI B CIIEKTPOCKOIIUY M aCTPOHO-
vuu [18, 19] u ap. Coryuaiinbie curgagsl (25) Mo-
ryT OBITH MCIIOJIb30BAHBI B KadecTBe ILIYMOBOII
MMIIYJBCHOJ HeCyIlell B cucTeMax Iepenadn
napopmamyu [20].

Nna momyyerns OMII A u v Bpemenu mpu-
XOJla ¥ YacCTOTBI CJIyYallHOro MMITyJibca (25) 1o
Habmomaemoit peanmsaruu x(t) = s(t) +n(t) cme-
CY CUTHAJIA ¥ IIIyMa, HeoOXOauMO (hopMMUpPOBaAThL
sorapucpm POII L(A,V) Kak (PyHKIMIO OleHMBa-
eMbIX IIapaMeTpPOB CUTHaJa. 1Ipy BBIIOJHEHUN
(27) maxomgum [12]

L(Av) = MAY)
N,(1+4q)

A+T /2

M@Av)= | vyt

A-1/2

U=12/2r > 1v, > Q.

_'11111(1'+ Q)’

(28)

rae g =y /Ny y(t,v) = [ 2t -t v)dt'" — or-
KJIVK (PUJIIbTPA C MMITYJIbCHOI IIepeXOoIHoN PyH-
Kumeit h(t,v) Ha IpUHUMaEMyIO peaansannio x(t),
opudeM mepematouHas (pyHrima H(w,v) storo
dunbTPa yAOBIETBOPAET YCJIOBUIO |H(a),v)|2 =
=I[v-w)/Q]+I[(v+w)/Q]

IIycts Bpemsa mpuxojia ¥ 4acTOTa MMITYJIbCa
(25) mpMHMMAIOT 3HAYEHNUA W3 aIlIPUOPHBIX MH-
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] n VO € [vmm’ max] TOF_
na coemectHele OMII A u v BpeMeHNM mpuxo-
la ¥ 9aCTOThI MMITYJIbCa ABJIAITCA KOOPIMHA-
TaMu A M V TOJ0KEeHUs abCOJIIOTHOrO MaKCu-
myma Qyurmmonasa M(A,v) (28) Ha uHTepBa-
gax A€ A Aa] UV E[VainiVia ] COOTBET-
cTBeHHO, T.e. (v, ,A )=arg sup M(A,v).
BocnosbzoBaBimeb MeTdiom JIAA, Hajimem
XapakTepucTuky cosmecTHerx OMII A u v .
Obosmatmm N=1/7, N,=1/7, K=V/Q, K= v/Q
7=0,1,2. <I>yHKuMOHaJ1 M(/l V) (28) Hpe,ZLCTaBI/[M

TepBasoB A, € [A,,.; A

min ? “ "max

B Buge cymmer M(A,v)=Sn,x)+ N(n,x)+ B
rome S(n,x)=< M(nzt,k2) >—-B — curHaJbHas,
N(naK):M(nT7m)_S(an)_ — IIyMOBad

dbysrmn, a B = N, — HecyllecTBEeHHOe IIO-
cToAHHOe cjaaraemoe. IIpu BeimonHeHun (27) aHa-
JoruyHo [12] mosmydaem

S, x) =S,Cn —n,)C(x - Ky),
SO = aqu[):C(n) =

ITymoBasa dpyuknua N(7n,k) ABIAETCA aCUMIITO-
TUYeCKM (NIpM [ —> o) TayCCOBCKMM II€HTPYUPO-
BaHHBIM CJIy4YalHBIM IIOJIEM, IIO3TOMY IIPM BbI-
noJHeHNM (27) orpaHNYMMCA PacCMOTPEHNEM KOpP-
PeJIAIVOHHOM (PYHKIMM IITyMOBOM (DYHKIN

K(rlpanuKz) =
= D,R(n,,n,, My )R(x,, Ky, k) + D, C(n,

(29)
max(0;1-n]).

< N(nuKl)N(nz’Kz) >=
—772)C('<1 - Kz),
(30)

DO = AUN(?le = ‘qu(2+q)N§,

R1(77177727770) =
= max/[0;1 — max(jn, —n,|,[n, —n,|,[m — )]

U3 (29) cmemyer, uTO cUTHAJbHAA (PYHKIA
S(n,K) mocturaeT abCOJMIOTHOTO MaKCUMyMa IIpU
n=n,, K=kK,, T.e. B TOUKe MCTMHHBIX 3Haue-
HUI BpeMeHU MPUXO0Ja U 4aCTOThI IPMHUMAEMO-
ro uMmnyiabca. Torma Beixomuoe OCIII (2) zamm-
1IeTcsa B BUIE

22— S(? _ ,uqz .
D, +D, (1+q)

3 (29), (30) crenyer, 4TO IIPOM3BONHBIE MO-
MEeHTOB pernatomieii cratuctuku M(A,v) (28) mo
HOPMMPOBAHHBIM BPEeMEHM 1] 1 YacTOTe K MIMEIOT
PasphIBbI IEPBOTO pojia B TOYKe N=1), K=K,
CuleioBaTesIbHO, BpeMs NPUXOAa A U dacrora V
UMITyJibca (25) ABJIAIOTCSA pa3pPbIBHLIMY ITapaMeT-
pamu. Ceuenna S,(n) =Sn,x,), S,(k)=S1,,K)

u K, (n,,n,) = K(n,,n,,%,,%), K,(x,,K,) = K(1,,7,,K,,K,)

(31)

CUTHaJIBHOV (pyHKIMM (29) M KOpPeJSAIMOHHOM!
pyurimm (30) mo BpeMeHM IpUXola M YacToTe
JIOIIyCKaloT IpexacraBiyienus (3), (6), rme

A _SO’dh - 27 _]‘
O-JQV =D, + D, Z.UNo(l'i"Z) P =1

9,=9=D/ /oy =q2+q)/(1+q). (32)
OTmeTuM Takske, 4To MOMeHTHI (29), (30) peraro-
11elt CTaTUCTUKY (28) IOy CKAIOT aiTUTYBHO-MYJIb-
TUIIVMKATUBHBIE IIpeacTaBiieHusa (8), rme u=1,
r=2,p=2, ‘/11(l1) = S()C(rl —T[O), ‘/12(l2) =C(x — K(])a
Ui (Lysby) = DIRM,,M,,M,), Uy (L, L) = DyC, —1),
Uy (s ly) = R(K, Ky, Ky), Upy(ly,ly) = Cli, — K,).

Taxum 006pa3oM, BBIIOJHEHBI BCE YCJIOBUSA
IpuMeHMMOCTM MeTona JIAA 1 acuMIITOTHMYECKUe
xapakrepuctyky OMII 4 ¥ Vv MOYKHO IOJIyYWUTb
u3 (23), (24). Tonaras B (24), z; =2° /(2—9), Ha-
XOOMM YCJIOBHBIE CMEIIEeHUA ¥ PaCCEesHUS CO-
BMmecTHBIX OMII BpemeHN mnpuxoza ¥ YacTOTBI
uMnyJabca (25) ¢ rayCcCcoBCKOW CJaydaliHOi cyO-

CTPYKTYPOIL
b, =<4,

~h>=0 (33)
V, =< (4,

-A) >=131°12-g) /82",

b, =<v, —v,>=0,

V, =< (v, —Vv,) >=13Q%*2-g)’ /82",

rge OCIII z u mapaMmeTp ¢ OIpenessalTcsa U3
(31), (32). Tounocts dopmys (33) Bo3pacraeT c
yBesmruenuem OCIII (31).

HpyruMy mpuMepamMy OPUMeEHEHUA MeToJia
JIAA n1s BBIYMCIIEHUS XapPaKTEPUCTUK COBMeEC-
THBIX OMII pa3pbIBHBIX YaCTOTHBIX ¥ BpPEeMeH-
HBIX IIapaMeTpPOB VMMIIyJIbCa CO CJIydalHOol cyb-
CTPYKTYPOW ABJIAITCA pPeldyJabTaThl pador [21,
22]. B [21] paccmoTtpena 3agaya coBmecTHO OMIIT
BpeMeHM IPUXO0Jia, AJIUTEJIbHOCTH, IIeHTPaJJIbHON
YaCTOTHI ¥ IIMPUHBI IIOJOCHI YaCTOT Y3KOIIOJIOC-
HOro uMmItyJibca (25), a B [22] — 3amaua coBMmecT-
HOJ1 OILIEHKM BpEeMeHU IPUXO0a, AJIUTEeJIbHOCTU U
LIMPUHBI TI0JIOCHI YaCTOT MMITYJIbca (25) ¢ mmpo-
KOITOJIOCHOII TayCCOBCKOIl CJIy4aliHOM CyOCTPYK-
Typoit [12].
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