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Boccr HOBeHME p 3MEPHOCTH MOJHBIX U HETOJHBIX (Pp KT JIOB

B p 6ote ucnonn3os smch SePaC- 1 BC-Mertoms! st ¢p KT JIBHOTO H JIM3 CMe-
II HHBIX COOBITUI, CONEPXK IMUX P 3IMYHBIE BUIbI MOTHBIX, HEMOIHBIX (Pp KT JIOB U
npumecu. [Ipemmoxen npoumemyp H iu3 SePaC-meromoM HENMONHBIX (p KT JIOB,
T KX€ CI0co0 KOPPEKLUHUH B OIpelelleHuH p 3MepHOCTH D m1d ¢p KT JIOB C KOMOU-
HUPOB HHBIM JieJieHHeM 4 cTeil. Ycr HosineHo, uto SePaC-meTonoM MmogHOCTBIO pe-
KOHCTPYUPYIOTCS HEeNoJIHble (hp KT JIbl U NOA BiseTcd ¢oH, p 3aeneHue ¢p KT JOB
n (oHOBBIX coObITHII BC-MeTOmOM 3 BHCHT OT OCHOB HHUS 0Op 30B HHS (p KT JIOB.
ITok 3 HO, 4To ¢ momorpkio SePaC-meTon Goliee TOYHO BOCCT H BIUB €TCS P CIpe-
nernenve ¢p KT JIOB 1o p 3MepHOCTH Dy mo cp BHeHHIO ¢ BC-MeTomom.
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Reconstruction of Dimension of Complete and Incomplete Fractals

The SePaC and BC methods are used for fractal analysis of mixed events contain-
ing incomplete fractals. Reconstruction of the distribution of events by dimension
Dp is studied. The procedures for analyzing incomplete fractals and correcting the
determination of Dy of combined fractals by the SePaC method are proposed. We
find that the SePaC method fully reconstructs incomplete fractals and suppresses
background, separation of incomplete fractals and background by the BC method
depends on the basis of the formation of the fractal. The distribution of events by
value of Dp is more accurately reconstructed by the SePaC method in comparison
with the BC method.
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BBEAEHUE

MHOXeCTBeHHOE POXIEHHE Y CTHUI] BO B3 MMOJEIHCTBHUAX JIENTOHOB, APOHOB
U sjiep BBICOKHMX ®HEPruil BKIOY eT B cebsd MHoro mpoueccos. B Monre-K pro
redep tope PYTHIA [1], mwupoko HCIONb3yeMOM B (PU3UKE BBICOKMX 3HEPIHIA,
MEX HM3M DOXJEHHd 4 CTHULl COOTBETCTBYET ciiefyoouieMy cueH puoo. CTOoNKHO-
BEHUSI [POHOB U SJep ONHUCHIB I0TCA B TEPMHH X KB PKOB U INIOOHOB. KecTkoe
B3 MMOJCUCTBUE P CCM TPHUB €TCS B P MK X IepTypO THBHOW KB HTOBOW XPOMO-
mnH muku (KX]I[). Hemeprtyp® THBH S 9 CTh SBISETCS MOIETbHO-3 BUCHMOU H
CBSI3 H K K C BBIOOPOM I1 PTOHHOW (PyHKLMM p clipefiesieHus U (pyHKUIuM p r-
MEHT UMM, T K U ¢ M CIIT 6 MM (p KTOpU3 LIUM, PEHOPM JM3 LMK U hp IMEH-
T uuu. K K 1p BWIIO, CYMT 10T, 4TO 9TH M ciuT Obl p BHbL. [lociie XecTkoro
P ccesHUs K KIblid I PTOH M3J1y4 €T JO0YepHHE I PTOHBI U 00p 3YET JIMBEHb B KO-
HEYHOM COCTOSHMU. KMHeM THK mpoIecc OMKCHIB €TCs 0JIeH UMITYIbC , YHOCH-
MO0 JIOYEPHUMU 11 PTOH MU, U YIJIIOM P CKPBITHS MEXIy HUMH. YIJIBI P CKPBITHS
BTOPHYHBIX II PTOHOB YIOPAJOYEHBI U HE IIPEBBIII I0T YITIOB P CKPBITUS POIU-
TEJIbCKOTO I PTOH . JIMBEHb B KOHEUHOM COCTOSIHUH SIBJISIETCS BPEMEHUIIONOOHBIM.
M KCHM JIBHO T103BOJIEHHBI M CIUT 6 BUPTY JBHOCTH (Q2,.  ONpE/ENsIeTcs KecT-
KHM TIponieccoM. BUpTy JIBHOCTH yMEHBII €TCS B K XKIOM HOAIpOIEcce P CI A
BIUIOTH 110 3H 4yenus QF. Kpome aTOro npoucxomsT MHOTOY CTHYHbBIE B3 UMOJENi-
CTBUS, JPOHU3 LS, P CII [ HECT OWJIBHBIX IPOHOB.

Ipenmon r ercsd, 4To MeX HU3M P 3BUTHS I PTOHHOTO JIUBHS C MOINOHOOEH.
T[lopor u3ydeHus 1o BUPTY JBHOCTU (Q2 MPUBOAMT K TOMY, Y4TO Il PTOHBI MPEKD -
LI 10T P CI A ThCS H P 3IMYHBIX YPOBHSX M 0Op 3YyIOT HEMOJHYI0 (bp KT JIbHYIO
CTPYKTYpy. @p KT JBHBII X P KTep I PTOHHBIX JIMBHEH MOXET UCK 3HUThCA BTO-
PUYHBIMU B3 MMOJEWUCTBUSMM U IPOLIECCOM IPOHM3 LUH. B aTOM Ciyy e BO3HH-
K €T BOIPOC O CTENEHU H pyLIeHHs (p KT JIbBHOCTH U BO3MOXHOCTU BOCCT HO-
BJIEHUS MH(OPM LIUU O X P KTEPUCTUK X MEPBUYHOTO IPOLECC .

@®p KT JIbHBIE TPOLECCH X P KTEPHU3YIOTCS P 3MEPHOCTHIO D, KOTMYECTBOM
ypoBHE#l Nje, U OCHOB HHEeM 00p 30B HHMS P-pp KT 71 . OTMETHM HEKOTOpbIe
0COOEHHOCTH 3THX X p KTepHcTHK. CyIIeCTBYIOT P 3JIMYHBIE OINpesiesieHus Pp K-
T JIbHOM p 3MepHOcTH. H mbonee 4 cTO MCHONB3YIOT P 3MEPHOCTh MUHKOBCKOIO
Dy (eMm. mpwi. A). [Ing ee BBIUMCIEHHS CYLLECTBYIOT MPOCThIE JITOPUTMBI, H IPU-
mep BC-meron [2,3]. P 3mepHocts X ycmopd —besukosna Dy (cM. mpui. A)



SBIISIETCS UHB PU HTOM METPHYECKHX mpocTp HCTB [4]. B p 6ot x [5,6] npemio-
xeHbl PaC- u SePaC-merons ee onpenenenusi. Iy HEKOTOPHIX BUAOB ¢p KT JIOB
3TH P 3MEPHOCTHU COBH I I0T. Bum ¢p KT 71 , KOJIMYECTBO ypOBHEN M OCHOB HUE
omnpeessIiTcd mpoieccoM ero oop 308 Husd (cM. npwi. B). C momorusio PaC- u
SePaC-MeTonoB HOMOIHUTEIBHO BEYUCTIIOT Nio, 1 P. [I11d HermomusIx ¢p KT JIOB
CJIeyeT p 3714 Th KOJMYECTBO MOJHOCTHIO M U CTUYHO P 3BUTHIX YPOBHEI.

B sroii p 60Te M3y4 10TCS OCOOEHHOCTHM H JIM3 HENOJHBIX (P KT JIOB H
BOCCT HOBJIEHHE P crpeneneHuid mo p amepHoctu Dp. B p 31.1 npeact BieHo
kp Tkoe onuc Hue SePaC- u BC-MeTonoB ¢p KT JBHOTO H JIHM3 , UCHOIb3yEeMbIX
B p 6ore. B p 31.2 ommc HBI crioco® Moimyd4eHHs HEMONHBIX (p KT JIOB M IpPO-
uenyp ux Boyenenus SePaC- m BC-merox Mu U3 cMmemr HHOTo H 6op A HHBIX,
colepX wIero npuMmecu. B p 31.3 MoK 3 HBI pe3ylbT Tl BOCCT HOBJIEHMS P CIpe-
JeJIeHUI p 37UYHBIX BUIOB p KT JIOB IO p 3MepHOCTU D p, nomydeHHsie SePaC-
u BC-meron mu. OcHOBHBIE BBIBOIBI C(POPMYIUPOB HBI B 3 KIIIOYEHHUH.

1. METOABI ®PAKTAJIBHOI'O AHAJIN3A

B 1o HHOM p 3mene mpuBoauTcd Kp TKoe ommc HHe SePaC- u BC-metonos
H JIU3 , UCIIOJIb3YEMBIX B I HHOW p OoTe.

1.1. Meton cuctem yp BHeHmii. Meton cucrem yp BHeHuil (SePaC-meron)
OCHOB H H olpefesieHud p 3MepHoctd X ycaoped —besukosud (cMm. mpui. A).
P ccMm TpuB 10TCS p 37MuHBIE H OGOpBI p CIIpElesIeHUil UCCIeNyeMOl BeIMYUHBI
(H npumep, ncesnobeicTpothl). Komuuecrso 6uno {M;} B p crnpeneneHusx K -
XI10r0 H 60p MeHseTcst 1o cTenenHoMy 3 Kony M; = (P), mei =1, 2,...,lev.
3H 4enue lev ompeznenseTcs U3 YCJIOBHS H CBIIIEHHS KOJIMYECTB HEHYJEBBIX OH-
HOB B p crpeneneHusx. H Gopbl OTiMY 10TCS BETMYMHONW OCHOB HUS, IPUHUM I0-
miero 3H yeHusd P = 3, ..., Pyhax, T0€ Ppax — 0 p MeTp MeToa . I K XIoro
HOKPBITUS TIPOBEPAIOTCA P 3IMYHBIE T'MIOTE3bl (hOpMHUPOB HUA ¢p KT J0B. Bo3-
MOXHO K K OTHe/bHOEe MPUMEHEHHE TMIOTe3 He3 BHCHUMOIO M 3 BHCHMOIO Jele-
HUd, T K ¥ UX OJHOBPEMEHHOE UCIIONB30B HUe. 14 NpOBEPKU rMIIOTE3bl CTPOUTCH
CUCTEM yp BHEHMI

> (di)P =1, (1)

j=1

rae K; — KONUYECTBO JONYCTUMBIX JU II 30HOB ¢-TO YPOBHA, d;; — IVIUH j
JOIyCTUMOTO JIM I 30H H 4-M ypoBHE. Il K XZOTro yp BHEHHS BBIYMCIISIETCS
p 3mepHOocTh D;. P ccM TpuB eMblii H 60p To4YeK cuuT ercst ¢p KT JIoM, o0p -
30B HHBIM IIPOBEPSAEMOIl THIIOTE30M, €CIM BBIIOJIHEHO YCIOBHE

|Di — (D)|

o< Dev, 2)

rne (D) — cpenHee 3u yenue p 3meprocreit D;, Dev — 1 p merp merox .



Hnsg ¢p KT 1 onpenensiorcss OCHOB Hue oOp 30B Hus P, ¢p KT JbH 4 p 3-
MepHOCTh Dp = (D) 1 KOJIMYECTBO ypoBHeH lev. DTOT MeTom umeer AB 11 -
P METp : OCHOB HHE M KCHM JIbHOTO CTEIEHHOTO MOKPHITUS P, U IpenensHoe
OTHOCHUTENIbHOE OTKJIOHEeHHe Dev ¢hp KT JIBHBIX P 3MEPHOCTEH p 3MUYHBIX YPOB-
Heil oT ux cpennero. B 6 30BoM MeToge mpucyTcTBYeT orp Hudenme N; = (Np)?,
rie N1 u N; — KOJIMYecTBO HEHYJIEeBbIX OMHOB H 1-M M i-M YPOBHE COOTBET-
CTBEHHO.

Bornee nmogpobHoe onmc HUE, 0COOEHHOCTH U Pe3yJbT Thl IpuMeHeHus SePaC-
METOZ JUIsl BOCCT HOBIJIGHMS P 3JIMYHBIX BUIOB (pp KT JIOB MPEACT BIEHHI B p 60-
T X [6-10]. [IByXcTyneHY T I MpoHedayp H JU3 , IpeioxXeHH g B p 6ote [10],
[I03BOJISIET YBEJIHMYHUTh 3(PeKTUBHOCTh BOCCT HOBIeHUS D, Nio, 1 P B H 60p X
I HHBIX, COAEpX INUX P 3IM4YHbIe BUABI (pp KT JOB. MoOmuuK LU JITOPUTM
119 yCKOpeHus p 00Tl onuc H B npui. B.

1.2. Merox moacyer KiaeToK. Meron noxacuer kietok (BC-merom) ocHo-
B H H OIpeleseHuH KJIETOYHOH p 3MepHOCTU (cM. mpuil. A). P 3MepHOCTH BbI-
YuCcIdeTcsd K K I p MeTp H KIoH D [B Xapl JIOr pU(MHYECKOH 3 BUCHMOCTH
In N ~ In MP xonuuects HeHysneBbix 6uMHOB N B p CIpeleleHHH MCCIIeNRyeMoil
BEJIMYMHBI OT MX o0mmero komuyects M. I1 p MeTp H KJIOH MOXHO OIpENeNsTh
IIPU MCIIOJIb30BHUM P 3JIMYHOIO KOJIMYECTB YpOBHeld. M KCUM IJIbHOE KOJIMYECTBO
ypOBHei onpenensgercs yciaopueM H cbimennd N. K kK np BWIo, p ¢ccM TpuUB eTcd
H GOp p CIpefiesieH i, B KOTOPBIX KonyecTBo OuHOB { M, } MeHsleTcs 110 cTerneH-
Homy 3 kony (M; = (P)%,i = 1,2,...), B K YecTBE OCHOB HMs BBIOUD €Tcs
P = 2. P ccm TpuB eMblil H 60p TOYEK CYMT eTcd (Pp KT JIOM C P 3MEPHOCTHIO
Dp = D, ecin x? nuneiiHoi MIPOKCUM IiH 3 BucUMOCTU In N ot In M MeHb-
e 3 1 HHOTO 3H YeHWs X3 ., SBIAIOWErocs 1 p Merpom BC-meton .

2. PA3IEJIEHUE HEIIOJHBIX ®PAKTAJIOB
" ®OHOBBIX COBBITHI

Kp TKO omumem mocTpoeHue HEMOJHBIX (Pp KT JIOB C HE3 BUCHMBIM Jeje-
HueM 4 creil. H momMHuM npouecc peKypcHBHOU Ipoueayps! (hfOpMUPOB HHUS I1OJI-
Horo ¢p KT 1 . MlcxonHoe MHOXKECTBO IPEJICT BIIsieT cOO0ii OTpe30K (PUKCUPOB H-
HOU JUTMHBI L, KOTOPBIN enuTcd H P MHTepB JIOB p BHOM ITuHEL, m (m < P) u3
KOTOpPBIX 00p 3yI0T MepBblid ypoBeHb ¢p KT J . K Xiplil nociienyomuii ypoBeHb
CTPOHUTCS H JIOTUYHO JIEJIEHHEM MHTEPB JIOB MpeIplayliero yposaa. KonndecTBo
VHTEPB JIOB H i-M ypoBHe p BHO m'. Henomublii ¢p KT JI, B OTIMYME OT MOJ-
HOTO, X P KTEpH3YeTCs TEM, YTO IEPBBIE YPOBHH 3 IOJHEHBI MOIHOCTBIO,  IO-
CIefyIolUe 94 CTUYHO. B 9TOM cllyd € KOJIM4ecTBO MHTEPB JIOB H HE IOJHOCTBIO
3 TIOJIHEHHOM ypOBHe j MeHbie m/. [lepexon K JMCKPETHOMY CIIyd 10 COOTBET-
CTByeT Iepexoay K MHOXECTBY TOYEK, IPUH WIeX IIHUX HMHTEPB J1 M IOCIETHEro
YPOBHSL.



2.1. Onuc Hue H OOpP 1 HHBIX. B 9TOM IyHKTE H JM3UPYIOTCS AUCKpPET-

Hble HEmNoJHble (p KT Jbl, cocrosigue u3 N touek: {x;} (i = 1,...,N). Pe-
KYPCUBH s IOPOX/ IOLI s IPOLEAYP MPEACT BIEH T K:

r1 =x0, X = fj(Ti1), (3)
e ©o — H 4 JIbHOE 3H 4YeHHe, f; — BCIOMOI TelbHbIe (DyHKIHH, j HPUHUM €T

3H YeHWe OWH IWIN AB CIy4 #HbM 06p 30oM. @yukumu f1(x), fo(x) 3 o 1ores
yp BHEHHSIMU

@)= o fole)= ot + 5w @
rae P — ocHoB Hue 00p 30B HUA p KT I .

C momouipio OIMc HHOM INPOLEAYPhl T€HEPUPYIOT MHOXECTBO TOYEK, P CIIO-
JIOXKeHHBIX B UHTEpB Je oT 0 10 5, KoTopoe siBsiercst hp KT JIOM C He3 BUCHMBIM
JEJIEHUEM Y CTeM M C 3 IOJHEHHBIMU IIEPBOM U HoOcieaHer 4 cramu (rmpui. b).
®p KT J1, U3BECTHBIH K K TPU OHOE K HTOPOBCKOE MHOXKECTBO, MONYyY IOT IPHU
P = 3. B p 6ore p ccM TpuB 0TCS (pp KT Jibl ¢ OCHOB Husimu P = 3—8 u
MHOXeCTBEHHOCTbI0 [N = 64. BBIOOp MHOXECTBEHHOCTH CBS3 H C OJHO3H YHBIM
p 3meleHHeM TOJHBIX (p KT JIOB U (PoHOBBIX cobpithii ¢ N > 64 [11]. s
K KIOro TMO (pp KT JIOB TEHEPUPOB JI Cb THICIY P 3JIMYHBIX H OOPOB.

B x uectBe (POHOBBIX COOBITHH P CCM TPHB I0TCS H OOpBI, COCTOSIIME U3
N = 64 Touek, cilyd HHO P CHpeleseHHbIX B TOM X€ MHTEpB Jie, 9YTO U p K-
T Jbl. P cripenenieHus 1o MHOXeCTBEHHOCTH (DOHOBBIX M (bp KT JIBHBIX COOBITHIHA
COBH 11 IOT.

Cwmem HHble J HHblE cogepX T 50 % HenonHbIX ¢p KT J10B U 50 % hOHOBBIX
COOBITHIA.

2.2. P 3nenenue HenoqHBIX ¢p KT J0B U (poHOBBIX coObITHII SePaC-mero-
aoM. SePaC-metrom umeer o8 1 p MeTp : Ppax u Dev. B p 6ore [11] p 3-
p 60T H mpouexyp BHIOOP MX ONTHUM JIBHBIX 3H YEHHWH U1 H JIM3 MOJHBIX
¢p kT oB. OH OCHOB H H H JM3e 3 BUCUMOCTeil nonu coObituii Prtn, Boc-
CT H BIMB €MBIX K K (p KT 5bl, OT IT p MeTpoB P .x u Dev. Ilok 3 HO, 4TO
nomnHele ¢p KT JIbI BceX BUIOB ¢ P = 3—8 u MHOoXecTBeHHOCTBIO N > 64 BoC-
CT H BJIMB IOTCS IIOJHOCTBIO W OIHO3H YHO OTHENSIOTCS OT (POHOBBIX COOBITHI
IIPY ONTHUM JIBHBIX 3H YEHUSX I P METPOB.

SePaC-metonoM ¢ 60Ol 3(p(PeKTHBHOCTHIO BOCCT H BIIUB FOTCS OCHOB -
HUE ¥ KOJIMYECTBO YPOBHEH p 37MUHBIX TUIIOB p KT joB [7-9]. [Ipenmnon r ercs,
YTO HernoyiHble (p KT JIBI MOXKHO BOCCT HOBHTH, €CJIH KOJIMYECTBO MOJTHOCTBHIO 3 -
TIOJTHEHHBIX YpOBHEH He MeHblIe Tpex. I[losToMy mis onpeneneHus, SBISETCS JH
H Gop Toyek ¢p KT jioMm, yciosue (2) ¢ momouipio SePaC-merox mposepsiercs
TOJIBKO [UISl TPEX ypoBHeH. [ JIbHEHII s MPOBEpK YCJIOBHS MO3BOJISAET ONPENENsTh
KOJIMYECTBO IIOJIHBIX YPOBHEH B COOBITHH.

H puc.1, 1ok 3 H 3 BHUCHUMOCTb J0JH COOBITUI Prtn ¢ MHOXECTBEHHOCTBIO
N = 64, BocCT HOBJIEHHBIX K K (bp KT JIbl, OT I p MeTp Ppax 1pu Dev = 0,01
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Puc. 1. Au i3 SePaC-meronoMm coObituii ¢ N = 64. 3 BUCHMMOCTb JOJIM COOBITHI Prtn,
BOCCT HOBIICHHBIX K K (Op KT JIBI, OT Ppax npu Dev = 0,01 ( ) u ot Dev mpu ontum 1b-
HBIX 3H ueHusx PP (6)

JU1 HETIOJIHBIX (Pp KT JIOB C OCHOB HUeM oOp 30B Husg P = 3 (kB ap Thl), o-
HOBBIX COOBITHI (KPYXKH) U CMEIIl HHBIX ]| HHBIX, COIEPX IIUX HEloJHble Pp K-
T 16l ¢ P = 3 (TpeyroipHuku). T KXe U3 PUCYHK BHIHO, YTO HEMONHbIE (Pp K-
T Jbl ¢ P = 3 BOCCT H BJIMB I0TCS OJIHOCTBIO NPU Prax > 3. DOHOBBIE COOBITHA
BoccT H BimuB 1ot (Prtn # 0) mpu Ppax = 9. [ cMeml HHBIX 1 HHBIX IPH
3H 4eHUIX Ppax = 3—8 H Omiog ercsd I TO, COOTBETCTBYIOIIEE MOJIHOMY BOC-
ct HopieHuo ¢p KT joB (Prtn = 0,5), T KXe 1 JbHelIIee BO3p CT HUE JOJIU
Prtn ¢ yBenuuenueM Ppax. BBIOOP Ppax K K MUHHM JIBHOTO 3H Y€HHSI H IUT TO
CUHMT €TCSl ONTHM JIbHBIM. 3H YeHue Prtn npu onTuM JbHbIX 3H 4eHusx PSPt ne
3 BucuT oT Dev (puc. 1, 6).

B p 60Te ycT HOBIIEHO, YTO OMHUC HHBIH BHIOOP Ppax U Dev = 0,01 mo3Bo-
JISIET TOJTHOCTBIO P 31EIUTh (DOHOBBIE COOBITHSI M HEroJIHble (P KT JIbl C P 3JIMY-
HbIMH OCHOB HusiMu: P = 3—8. 3 MeTuM, YTO mpoueayp BbIOOpP ONTHUM JIbHBIX
II P METPOB [UIS MOJIHBIX U HEMONHBIX (bp KT JIOB COBII J €T.

2.3. P 31eneHue HEeMOJMHBIX ()P KT JIOB M (pOHOBBIX co0bITHII BC-MeTomOM.
BC-meron uMeer ogus 11 p Metp: x5 . B p Gore [11] ycT HOBIEHO, YTO IOJIHBIE
¢dp KT 61 Beex BupoB ¢ P = 3—8 u MHOXecTBeHHOCThI0O N > 64 OmHO3H 4YHO
OTHEJSIOTCS OT (DOHOBBIX COOBITHI IpU X12irn = 0,6. oy BOCCT HOBJIEHHBIX
¢p xT 50B B prupyercsa oT 90 10 96 % B 3 BUCUMOCTH OT THII p KT T .

BC-meTonoM ¢ M 710l 3¢hheKTUBHOCTBIO BOCCT H BIIMB I0TCS OCHOB HUE H
KOJIMYECTBO YPOBHEH P 37IMYHBIX TUIOB (p KT soB [7-9]. Ilostomy, B ominyue
ot SePaC-meron , npu H nuze BC-MeTonoM UCIIONB30B JIUCH BCE OINpEAeIeMble
YPOBHH. 3 BHCHUMOCTb I0JH Prtn BoccT HOBIEHHBIX (bp KT JIOB C MHOXKECTBEHHO-
ctpio N = 64 1 ocHOB HUAMHU P = 9 (TpeyronpHukn), 5 (KpyXxku) u 3 (KB Ap ThI)
OT Il p MeTp X%, UPEICT BIeH H puc.2,a. ®p KT Jbl ¢ OCHOB HuAMH P =9,
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Puc. 2. Aun ym3 BC-meronoMm coObitvii ¢ N = 64. 3 BUCHMMOCTb J0JM cOObITHI Prtn,
BOCCT HOBJICHHBIX K K (p KT Jibl, OT X&m VIS HEMOMHBIX ¢p KT J0B ( ) U CMell HHBIX
I HHBIX (0)

5 u 3 Bocct H BiuB 0Tcs (Prtn # 0) npu 30 YeHusix X121m > 04, T xxe 0,8
u 1,1 coorBercrBenno. C poctom 11 p MeTp [oid Prtn Bo3p cT eT mig K XI0ro
TUn  (pp KT J10B. Dp KT JIbI C OCHOB HUSIMH P = 9 U 5 HOJHOCTBIO BOCCT H -
BB 1otcst npu x5, = 0,6 u 2,0. dnst ¢p xr 108 ¢ P = 3 nong Prtn mocrur er
3n venns 0,4 npu x5, = 2,5. OtMeTum, 4to 1o opme 3 Bucumoctu Prin (X3, )
¢p KT J16I MOXHO p 30UTh H TpU K1 cc : ¢ P =3, 4-7 u 8§—12. Dro p 3neneHue
CBSA3 HO C P 3HBIMH 3H YEHUSIMU X3, IPU KOTOPBIX H OJION €TCA M KCUM JIbHOE
BOCCT HOBJIEeHHE (pp KT JIOB.

H puc.2,6 npenct BieH ¢yukuug Prtn (Xﬁm) JUIs CMEUI HHBIX JI HHBIX,
comepX mux ¢p KT 16l ¢ P = 9 (TpeyronpbHUKH), 5 (KpyXku), 3 (KB Op ThI),
T KXe LI CIIyd HHBIX coObITHI (poMOBI). Bee 3 BHCHMOCTH MMEIOT X p KTEpHOE
TIOBEJIeHHe: H YMH S C MHHMM JIBHOTO 3H YeHHs X: ., JOJs CIyd IHBIX COOBITHIA,
BOCCT H BJIUB €MBIX K K (p KT Jibl, peBbll eT 1 %. C yBenuyeHHeM I p MeT-
p mons Prtn BO3p CT eT, 3 TeM BBIXOOWT H IUT TO, MO OKOHY HUU KOTOPOTO
IpogoIK er p cru. 3 BucuMocTd Prtn(x% ) wist H 60p I HHBIX, COXEPX LUMX
¢p kT 61 ¢ P = 3, u w1 POHOBBIX COOBITHH TP KTHYECKU COBII I OT. DTO
O3H Y €T HEBO3MOXHOCTb X p 3aesneHus. HemnomHsle ¢p KT JIBl ¢ OCHOB HMSIMHU
P > 3 H wiydmuM criocoOoM OTHENsIoTcs OT (POHOBBIX COOBITHIA HpU BBIOOpE
3H 4eHMs Y% = K K MHHEM JbHOTO H 11 1o. T K, i H 6OPOB, COmEPK IIUX
¢p xt bt ¢ P =5 u 9, u iigenst 30 yennst X3 = 1,7 u 0,5 cOOTBETCTBEHHO.
Jlns o HHBIX, BKJTIOY IomMX ¢p KT bl ¢ P = 5, BblIeNeHHBI H 6Op COEpXKUT
13 % conoBbIX coObITHIL. [| HHbIE, BKII0Y foume ¢p KT Jibl ¢ P = 9, oqHO3H 4HO
OTHENAIOTCS OT (DOHOBBIX COOBITUH (pHC. 2, ).

Ycr HOBNEHO, 4TO HCIOIB30B HME OTp HHUYEHHOro yuca ypoBHel B BC-me-
TOZie He MPUBEJIO K YJIyUIIEHHUIO Pe3YJbT TOB.



OT™MeTHM p 37IM4Ms B P 30CJICHUN TOJHBIX M HEMOJHBIX (Pp KT JIOB ¢ (POHO-
BBIMU COOBITUsIMH. ONTUM JIbHBIC 3H YEHUS Xﬁm JUTS TIOJTHBIX U HETOJHBIX Pp K-
T JIOB B 00wmeM ciyd e p 3nuunbl. [losmbie p KT bl ¢ P = 3 u ¢oHOBbBIE
COOBITHSI ¢ MHOXECTBEHHOCTbIO N > 64 p 31essar0Tcs 0HO3H 4HO [11] B oTyinuune
OT HEeTOJHBIX (Pp KT JIOB.

3. BOCCTAHOBJIEHUE PACIHPEJEJIEHUI ®PAKTAJIOB
1O PABMEPHOCTHU Dp

B aTOM p 3mene p ccM TpHUB €TCs BbIEJICHHWE P 3JIMYHBIX TUIOB (p KT -
JIOB M3 CMEIIl HHBIX JI HHBIX, T KX€ BOCCT HOBJIEHHWE P CIIpEAEIEHHH COOBI-
Tuil o p 3mMepHoctTd Dp. TouHocTh ompeneneHuss Dy oLeHHUB eTcd OLIMOKOI
Errp, = (D% — DY) /D, tne D3¢ u DS — BoccT HOBIEHH s U TECTO-
B 4 p 3MepHOCTH. AH nu3 nposogurcd SePaC- u BC-meron mu.

3.1. Onuc Hue H 00op A HHBIX. H 0Gop cMeul HHBIX J HHBIX COCTOMT M3
4002 coberruii. On ko eT 50 % ¢p kT 7108 1 50 % npumeceit. Pp KT JbI p 3-
JIMY F0TCS 110 CJISAYIOIIMM THI M: HETIOJTHBIM C He3 BHCHMBIM JIeJICHUEM, TTOJTHBIM
C 3 BHCHUMBIM M KOMOWHHPOB HHBIM JejeHueM 4 cTeil (cM. mpwi. B). B H 6Gope
IPUCYTCTBYET OIMH KOBOE KOJHMYECTBO (pp KT JIOB K KAOTO THII C MHOXECTBEH-
HOCTBIO N > 64 u ocHOB HuUAMU P = 3—8. ®p KT Jibl C HE3 BUCUMbBIM U 3 BU-
CHUMBIM JIETIEHHSIMH MMEIOT 0053 TENbHO 3 IOJIHEHHbIe Kp iHue 4 cTi. POoHOBbBIE
cOOBITHS TIpeICT BIIAIOT coOoil cityd HHbIA H Oop Touek. P crnipenenenus mo MHO-
’KECTBEHHOCTH (POHOBBIX U (pp KT JIBHBIX COOBITHI COBII [ IOT.

H puc.3 nok 3 HO p crpesesieHHe TECTOBBIX (pp KT JIOB IO P 3MEpPHOC-
™ Dp.
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Puc. 3. P cnpenenenue tecToBbiX ¢p KT JIoB 110 p 3MepHOCTH Dp. CymM pHBI BKI 1 1id
¢p KT JIOB C HE3 BUCHMBIM U 3 BUCUMBIM felieHueM ( ), T KXe BKJ 1 ¢p KT JIOB C KOM-
OGUHUDPOB HHBIM JIeJIEHHEM Y CTeil (0) BBIIEJICH YEPHBIM LIBETOM; CEPbIM L[BETOM OTMEYEHO
p crpezeneHue 1y Bcex ¢p KT JIoB



3.2. AH mu3 1 HHbIX SePaC-merogom. P 3nenenue ¢p KT J10B M (DOHOBBIX

coObITHil poBoauiiock SePaC-MeToioM ¢ poBepKoi ycioBus (2) U1 TpeX YpoB-
Hell U OJIHOBPEMEHHOIO HCIIONIb30B HUS I'MIIOTE3 HE3 BUCHMOIO M 3 BHCHMOIO Je-
menust. Ui K XKOOTO 3H 4YeHWs Dev H JIM3UPOB JI Cb 3 BUCHUMOCTh Prin(Ppax)
U OIpPEAeISIOCch ONTHM JIbHOE 3H 4YeHHE P,y K K MHHHMM JIbHOE H IUT TO,
T KX€ COOTBETCTBYyIoLIee eMy 3H ueHue aonu Prtn. H puc.4, mnox 3 H ¢yHK-
uust Prin(Ppax) npu Dev = 0,08. CymuectBoB Hue i TO mpud Prax = 8—10
YK 3bIB €T H BO3MOXHOCTBh OJHO3H YHOTO p 31ejieHus (pp KT JIOB U (POHOBBIX
coObIThil. ONTUM JIBHBIM BBIOD HO 3H YeHHe Py ,x = 8, KOTOPOMY COOTBETCTBYET
Prtn = 0,5. H puc.4,6 nox 3 H 3 Bucumocts Prtn or m p merp Dev npu
ontuM JbHOM POPY . 3H yenuwe jgonu jgoctur er M KeumyM Prtn = 0,5 mpu
Dev = 0,08 u 1 nee ne mensiercs. [lpu 3H uyenmsix m p merpoB Dev = 0,08 n
Prnax = 8 OIHO3H YHO p 31e/eHbl Pp KT Jibl U (POHOBBIE COOBITHS. BblneneHHsiit
H 6op 1 HHBIX coctouT u3 2001 ¢p KT 1 .

H cnenymomem 31 me o6cyXx eTcst BONPOC O BOCCT HOBJIEHUM (P KT JIbHOM
p 3mepHoctu. B p Gore [10] ycr HOBiIEHO, 4TO p 3MEpHOCTh Pp KT JIOB C HE3 -
BHCUMBIM U 3 BHCUMBIM JISJIEHUEM 4 CTel BOCCT H BJIMB €TCs C OIIMOKOI MeHbIle
1 % npu ucnons3oB Hum 6 30Boro SePaC-meron . IlosToMy H MEepBOM Wi re K
BBIIEJICHHOMY H Oopy InpuMeHsercs 0 30Bblid MeTox. Ilpu uccienoB HUM 3 BHUCH-
Moctu Prtn or m p MeTpoB Ppax ¥ Dev ycT HOBJIEHBI ONTUM JIbHBIE 3H YEHUS
o p MeTpoB Pyax = 8 u Dev = 0,01. @p KT NIbH 9 p 3MEPHOCTb OINpEHeIIeTCs
TOYHO Y BCeX (hp KT JIOB C HE3 BUCHUMBIM U 3 BHCHUMBIM JeJieHHeM 4 creil. Pp k-
T JIbl ¢ KOMOMHUPOB HHBIM [I€JICHUEM He BOCCT H BIUB 10TCS. OHHM 00p 3ylOT
HOBBIIl 070K 1 HHbIX. H puc.5 mok 3 HBI p crpeeneHus 1Mo TecToBol (cep 4
00J1 CTh) M BOCCT HOBJIEHHOH (YepHBIE KPECTUKM) P 3MepHOCTH D (p KT JIOB C
He3 BUCHMBIM U 3 BHCHUMBIM JIEJIEHHEM Ul p 37IMYHOro Konmdects OuHOB. K K

EO7E  sepac “I E%7F sepac o
“0.6F Dev=0.08 0.6  popt
()5;— e00ccc000000?® OS;— e®90000000000000000
0.4F ’ 045"
03 . All data 03F All data
0.2 0.2F
01 ° 0.1F
0:_||||||||||||||||||||||||||||||||||||||| O:_|||||||||I||||I||||I
0 2 4 6 8 1012 1416 18 20 0.05 0.10 0.15 0.20
P Dev

max

Puc. 4. An 3 SePaC-MeTo0M CMEII HHBIX COOBITHI. 3 BUCUMOCTH JOJIA COObITHIA Prtn,
BOCCT HOBIICHHBIX K K (Op KT JIBI, OTTI P MeTP Prax npu Dev = 0,08 ( )uorm p MeTp
Dev npu omntum npHOM P2RY (6)
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Puc. 5. An 13 6 30BbiM SePaC-meronom BblieneHHbIX ¢p KT j10B. P cnipenenenns ¢p k-
T JIOB C HE3 BUCHMBIM M 3 BHCHMBIM JEJIEHHEM II0 TECTOBOM M BOCCT HOBJICHHOH p 3Mep-
Hoctit Dp g 19 () u 38 (6) 6uHOB B p crpeneseHusIx

MOXHO BUIETh M3 pHC.S5, (GOpM P CIIpenesieHHs] BOCCT H BIIUB €TCs IPH JI0O0M
KOJIMYEeCTBE OHHOB.

Il mee, HOBBIN OJIOK 1 HHBIX, COOepX HMU (hp KT JbI ¢ KOMOMHUPOB HHBIM
nenenueM, H Jusupyerca SePaC-metogom. H moMHUM, 94TO 3TUM METOIOM MOXKHO
IPOBEPATh P 3MYHBIE TMIOTE3bl (YOPMHUPOB HHUA (PP KT JIOB (C HE3 BHCHUMBIM U
3 BUCHMBIM JICTIEHHEM 4 CTeH, T KX C OMHOBPEMEHHBIM HCIIOJIB30B HHUEM 3THX
runore3). [ BceX CIyd eB ONTUM JIbHBIE IT P METPBI BHIOUp IOTCS CT HI PTHOU
MPOLEAypOr MUCCeNOB HUS MoBedeHus Aoiu Prtn ot Py ,x u Dev. Bo Bcex p c-
CM TPHUB €MBIX CIIy4 X Cp BHUB IOTCS P CIpeAeNeHus mo p 3mepHoctd Dp, B
KOTOpBIX 00llee KOJIMuecTBO OMHOB p BHO 19.

[IpuMeHeHue TUMOTE3bl 3 BUCUMOTO JeNIeHHUsS C ONTHM JIbHBIMU 3H YCHUSMH
Prax = 15 1 Dev = 0,2 npuBoANT K yMEHBIIEHHUIO ONpeneIseMoil p 3MEpPHOCTH
Dp°P. Cpennee 31 uenme (Dp) = 0,5612 Menbie Tectooro (D) = 0,6277.
3H yenue owmmbku Errp, orpui teabHo u Moxer goctur T 30 % (puc. 6, 6).
P cnpeneneHrie BOCCT HOBJCHHOHW P 3MEPHOCTH (3 INTPUXOB HH 1 007 CTh H
puc.6, ) He BOCHPOM3BOOUT (POPMY HUCXOOHOTO p crpeneieHus (cep s oOJ CTb
H puc.6, ).

Ycr HOBNEHO, 4TO NMpHUMEHEHHE TUIOTE3bl C He3 BUCHMBIM IEJICHHEM IpH
ONTUM JIbHBIX 3H YeHUsIX Ppax = 10 u Dev = 0,08 npuBOIUT K YBETUYESHUIO
onpeziensemoii p smepHoctn D'RIP. T x, cpennee 3u uenme (DNP) = 0,7195
6onpiie TectoBoro. H prc. 6,6 Mok 3 HBI p COpelelieHus MO TEeCTOBOM (cep o
00JI CTh) M BOCCT HOBIIEHHOH (3 INTPHXOB HH s 0OJ CTh) p 3MepHOCTSIM. BumHo,
YTO BOCCT HOBIIEHHOE p CIpeleSieHHe CABUHYTO B CTOPOHY OOJBIINX 3H YEHHA
Dy otHocuTenpHO TecToBoro. O6 p crpesie/ieHHs UMEIT AB MK , P CCTOSHUE
MEXJly KOTOPbIMH COCT BisieT omuH OuH. H puc.6,6 NOK 3 HO p crpeneicHue
¢p kT 0B 1o ommbke Errp,. 3H yeHne ommMOOK MOIOXHUTEIPHO M HE MPUBHI-
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Puc. 6. Au i3 ¢p Kr 0B ¢ KoMOMHMPOB HHbIM JenenueM SePaC-meronom. P crpene-
JileHus ¢p KT JIOB 110 TECTOBOM U BOCCT HOBJIEHHOW p 3MepHOCTU D p, NOJIy4eHHbIE C HC-
[10JIb30B HUEM TUIOTe3 3 BUcUMOro ( ) W He3 Bucumoro (6) neneHud. P crpenenenue
¢p kT J0B 110 omubke Errp,,, NOIy4eHHOE ¢ MCIIONB30B HUEM P 3JIMYHBIX TUIOTE3 (6)

m et 25%. Ycr HOBJIEHO, YTO IIPU OJAHOBPEMEHHOM HCIIOJIb30BHUM THIOTE3 B
90 % coObITHIi BHIOMP €TCS TMIIOTE3 C HE3 BUCHUMBIM JIJIEHUEM.

Ommem mnpouenypy Koppekuumu Dp, HcHome3ys TOT ¢ KT, 4TO p crpe-
geneHuss p KT JIOB 10 P 3MEPHOCTH, IOJy4EHHbIE C HCIIOJIb30B HHEM THIIOTE3
He3 BHCHUMOTO U 3 BHUCHMOIO JIeJICHUS, CABHUT I0TCS B P 3HbIE CTOPOHBI OT Te-
cToBoro. B kx xyioM coObiTuu H ieHHOe 3H uYeHue Dy COBUI €M H BEIMYUHY
Shift = ((DI9°P) — (DD))/2. Jlna rumoress: He3 BHCHMOTO Ie/ieHMs! mepe-
ompenensieM Dy H Dy — Shift, B ciiyd e rumnoressl 3 BUCHMOro JejeHUs — H
D p+Shift. Ommbku Errp,., nomydyeHHbIe ocie KOppeKUuy, oK 3 Hbl H puc. 7.
Bunno, uro B p crnpepeneHusx il 0OOMX THIIOTE3 MPUCYTCTBYIOT K K IOJIOXH-
TeJIbHBIE, T K M OTPHUI] TeJibHble 3H 4YeHus. 1 GOJIBIIMHCTB COOBITHIA BEIUYUH
ouIMOOK, TOJIyYEHHBIX C MCIOJIB30B HHUEM THIIOTE3bl HE3 BUCHMOIO JIeJICHUS, He
npesbill €T 10 % 1 MeHbIle OMIMOKH, MOTYYEHHOH C MCIIOIb30B HUEM THMIIOTE3bI

10
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Puc. 7. AH nu3 ¢p KT J10B ¢ KOMOMHHPOB HHBIM AelienneM SePaC-MeTonoM ¢ Koppekuuneit
Dp. P crnpenenenns ¢p KT 0B mo ommbke Errp,, MONydeHHbIE C HCIOIb30B HUEM
TUIOTE3 HEe3 BUCUMOTO ( ) M 3 BUCUMOTO (6) JesieHus

3 BucuMmoro jaenenust (15%). IlosToMmy it BOCCT HOBJIEHHS P 3MEPHOCTH ObUI
BBIOp H THUIIOTE3 HE3 BUCHMOIO JEJIEHHs C y4E€TOM CIBHI .

TecroBoe p crpenenende ¢p KT JOB 10 p 3MepHOcTH D (cep s 0011 CTb),

T KX€ IOJy4eHHOE IIPH HUCIOJIb30B HUU TUIOTE3bl HE3 BUCHMOIO JEIEHUS C

KOppeKIHel (3 IITPUXOB HH s OOJI CTh) IIPEJACT BIEHBl H pHC.8, . YCT HOB-
JICHO, YTO P CIIpejieSieHns] Xopolo coBil Ji 10T. CyMM pHOe 1OOMHOBOE OTKJIOHE-
HHE OT TecToBoro p BHO A = (0,23, M KCHM JIbHO€ OTKJIOHEHHE B OUH X P BHO
Omax = 0,05.

Omnuc HHbIA cOcOO BOCCT HOBIEHHSI P 3MEpHOCTeil (p KT JIOB ¢ KOMOWHHU-
POB HHbBIM JieJieHHeM ObL1 IpPOBepeH W H JApyroM H Oope a HHbIX. Tectupye-
MbIii H OOp BKJIIOY J1 BCE BHbl KOMOMHHUPOB HHBIX (bp KT JIOB C OCHOB HHSMH
P = 3—8 u mMHOXecTBHeHHOCTBIO N > 64. P ccM TpHB JIMCh p crpeneneHus

0.5¢ - 035 p
3 030F
04F E
& # Correction QLL 0.25¢ )
= 03 SePaC < 020E # Correction
= 5 = 0.20F
= & = E SePaC
~=3 055 ~= F
= 02 2 = O.I5F B
= 5 = E S
5
& 0.10F =
0.1 5 0.05E Beeas
oo o . F R OREIRIRKKS
5 s RIS
85 200858 E RIS,
0 | R R e | ot R i s W
04 05 06 0.7 08 09 1.0 04 05 06 0.7 08 09 1.0

Dp Dp

Puc. 8. An 3 ¢p kt 108 SePaC-meronom ¢ koppekuueit Dr. P cripenenenus ¢p KT 7108
¢ KOMOMHHUPOB HHBIM Jie/ieHHeM ( ) U UCXOOHOTo H 60p (6) MO TECTOBOI M BOCCT HOBJIEH-
HOW p 3MepHOCTSIM D g
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mo Dp ¢ p 3THYHBIM KOJHMYECTBOM OHWHOB. YCT HOBIIEHO, YTO KOJIUYECTBO ITH-
KOB U I'P HHUIIBI BOCCT HOBJICHHBIX D CHpCZ[e.HeHI/Iﬁ COBII JI KIOT C UCXOAHBIMU, €CJIN
mpuH  OuHOB He Menbine 0,03.

H puc. 8,6 ok 3 HO TecToBoe (cep 5 007 CTh) M BOCCT HOBJIEHOE (3 LITPU-
XOB HH 51 00JI CTh) p CHpeleeHus] UCXOMHOro H 6op ¢p Kt yioB o Dp. H no-
MHHM, 9TO P 3MEPHOCTb ONPENesisl Ch CIEAYIOIUM 00p 30M: BH U Jie HCIIOJb30-
B Jicst 6 30BbIid SePaC-MeToa, KOTOPhIi MO3BOIWI H UOOIee TOYHO BOCCT HOBHUTH
Dp ¢p KT JOB ¢ He3 BUCHMBIM U 3 BUCHMBIM JIeJIeHHEM 4 CTel, I jiee p 3Mep-
HOCTh p KT JIOB ¢ KOMOMHHMPOB HHBIM JEJICHHEM OIpe/iesisil Cb IMIOTE30i He-
3 BUCHUMOTIO OEJICHUSA C YYETOM KOPPEKIHU. W3 »toro PUCYHK T KX€ BUAHO, YTO
Ip HUOBI U (GOPM p CHpede’eHHH XOpOIIO COBH I I0T. 3H YEHHS CYMM pPHOTO
MOOMHOBOrO OTKJIOHEHHsT OT TecToBOro A = 0,08 U M KCHUM JIbHOTO OTKJIOHEHHs
B OUH X Opax = 0,02 SBJISIOTCS HE3H YMTEIbHBIMH.

3.3. AH 13 x HHbIX BC-MeTomom. B atoMm p 3nere ucnomns3yercsa BC-meron
1A BBIACJICHUA Ct)p KT JIOB U3 CMEIIl HHBIX 1 HHBIX, T KX€ OIpeacsieTrca To4-
HOCTh BOCCT HOBIICHHS P 3MEPHOCTH.

g 0.6 F Fractal + Rndm a 0.14 E— Indep. + Dep. 6
& 0.5 '.l= « 0.12F BC
0.4 ll-l-l-ll“"" e o F
: ..l. 3 0.10F
Frac. = o
0.3 . % 0.08 -
02 = 0.06F
0.18 Rndm | = 0.04F
0 ;‘AAAAAAAAAAAAAAAAAAAAAAA 0.02F
B v v b v b E
0-1 0.5 1.0 1.5 20 25 0 -04 -0.2 0 02 04
X2 EerF
: 6
0.14F  Comb.
~0.12F BC
§ 3
i 0.10:-
= 0.08F
= 008
= 0.06F
= 0.04F
0.02
of

-04 -0.2 0 02 04
EerF

Puc. 9. A" mu3 g uubix BC-MeTogoM. 3 BHCHMOCTD JOJIH CMEII HHBIX coObITH Prtn, Boc-
CT HOBJIEHHBIX K K (p KT JIbl, OT X, (@). P cipezesieHde p KT JIOB C HE3 BUCHMBIM U
3 BUCHMBIM (6), T KXe KOMOMHHPOB HHbIM (8) meneHueM no omubke Errp .
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Onrtum 7pHOE 3H yenue n p metp BC-meron 32 =~ onpexensercs myrem
H 13 3 Bacumoctd Prtn(xZ ), mok 3 uuoit B puc.9, . Ciyu iiHble coGbl-
TUS (TPEYroJbHUKH) BOCCT H BJIMB IOTCH K K (pp KT JIbl IpH Xﬁm > 1,5, Hna
tp KT JIOB (KPYXKH) M CMELI HHBIX COOBITHI (KB Jp ThI) H OJIIOJ €TCS CXOHHOE
nosegenye Prtn(x3 ). Buauo, 4o 3H venue gonu Prtn, OTIMYHOE OT Hy/Isl IPH
x? = 0,1, ¢ poctoM 1 p MeTp Prtn yBeJMYHMB €TCS M BBHIXOTMT H IUI TO TIPH
x? =0,7. H uun g co 31 uenns x? = 1,5, nons Prtn nponomxk er p cru. Otme-
THM, 4TO CKOPOCTh POCT CMelI HHbIX COObITHIi OOJIbIIe CKOPOCTH pocT ¢p KT -
JIOB U3-3 TIPUMECH CJIyd HHBIX cOOBITUI. BbiOOp 3H yeHus X121m = 0,7 K K MUHH-
M JIBHOTO H IUT TO CYMT €TCS ONTHM JIbHBIM. B 9TOM cityd e ciryd ifHble COOBITHS
HE BOCCT H BJIMB IOTCS, JOJI BOCCT HOBJIEHHBIX (bp KT j10B cocT BisgeT 80 %.
H puc.9,6,6 noxk 3 Hel p crpexenenus gp KT JioB 1o omubke Errp,. dns
cp BHeHus SePaC u BC-MeTomoB OTIENbHO p CCM TPUB JIMCh OLIMOKH, MOITyYeH-
Hble JUId (p KT JIOB C HE3 BUCHMBIM M 3 BUCHMBIM JeieHueM (6) u aid ¢p KT JIOB
C KOMOWHHMPOB HHBIM JIeIeHHEM (6) 4 CTEH. YCT HOBJIEHO, 4TO [UIsi OOJIBIINHCTB
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Puc. 10. An nmu3 ¢p xt 108 BC-Meronom. P crpenenenus ¢p KT 0B C HE3 BUCUMBIM U
3 BUCUMBIM ( ), KOMOMHHPOB HHBIM (6) IeJIeHHEM M UCXOHTHOTO H 6op (6) MO TeCTOBOM U
BOCCT HOBJIEHHOH p 3MepHOCTH D
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¢p KT JIOB 3H YeHHEe OLIMOKHU MOJIOXKHUTENbHO M JocTur eT 30 % mig ¢p KT JIoB
C He3 BHCHUMBIM U 3 BUCHUMBIM fenieHneM U 40 % — g ¢p KT JOB ¢ KOMOUHH-
poB HHbIM meneHueM. H moMHmM, yto SePaC-MeTonoM TOYHO BOCCT H BJIMB €TCA
P 3MepHOCTh (bp KT JIOB C HE3 BUCHMBIM M 3 BHCUMBIM JieJieHHeM, Juisi 0O0lib-
muHCTB  p KT JIOB ¢ KOMOMHHMPOB HHBIM JesieHneM ommbk Errp, He mpesbl-
m er 10 %.

H puc. 10 nok 3 HEI p crpeneneHus IS p 3THYHBIX H O0poB ¢p KT OB
o TecToBoU (cep 4 067 cTh) U BOCCT HOBIeHHOH BC-MeTomoM (3 ImITPUXOB H-
H g 0061 cT1b) p 3MepHOCTH Dp. M3 3TOr0 pHCyHK T KX€ BHUIHO, YTO 3H YEHUS
BOCCT HOBJICHHBIX P 3MEpPHOCTEH Ui (pp KT JIOB C HE3 BHCHUMBIM M 3 BUCHUMBIM
neinenvdeM ( ), ¢ KOMOMHHUPOB HHBIM jejieHueM (6) 4 cTeil U MCXOMHOro H Gop
¢p KT J10B (6) CABMHYTHI B 00J CTh OOJBIIMX 3H YEHUH MO CPp HEHMIO C TECTO-
BbIMH. BOCCT HOBIEHHBIE p CIIpefieNeHus He COXp HAIT cxoaHylo opmy. H mno-
MHUM, 4to s SePaC-meron (cM. 1. 3.2) p 3p 60T H mnpouenyp , NO3BOJISIONL S
BOCCT HOBUTH (POPMY MCXOJIHOTO p CIIpelesIeHuUSsI.

3AKJIIOYEHHUE

B p Gore npoBeeH ¢p KT JbHBIA H JIM3 CMEII HHBIX [l HHbBIX, COIEPX IIMX
tp KT Jbl ¥ (hoHOBBIE COOBITHSI ¢ MHOXecTBeHHOCThI0 N > 64. Hccnenyemblii
H GOp BKJIIOY JI HEIOJIHble (Op KT JIbl C HE3 BUCHMbIM AEIIEHHEM U IIOJIHbIEe p K-
T JIBl C 3 BUCUMBIM U KOMOWHHMPOB HHBIM AeleHHeM 4 cTeil. B k uectBe ¢hoHO-
BBIX COOBITHHI P CCM TpPUB JIMNCh CIIyd iHBbIe H OOpbBI TOYEK, P CCIIpElesieHHe MO
MHOXECTBEHHOCTH KOTOPBIX COBII [l JIO C H JIOTHYHBIMH P CIPENETICHUSIMH IS
uccneayemMbix ¢p KT JIOB.

B p 6ore mpemtoxeH mpoueayp H Jn3 HemoiHeIX ¢p KT joB SePaC-
METOIOM, OCHOB HH S H P CCMOTPEHHH TOJBKO Tpex ypoBHei. [Ipouenyp BbI-
6Op 1 p METpPOB METOJ COBII [ €T JUIsl IOJIHBIX M HENOJHBIX (pp KT JIOB. YCT -
HOBJIeHO, yTo SePaC-mMeTomoM BOCCT H BIMB I0TCS BCE HEMOJIHbBIE (hp KT JIBI U
TIOJTHOCTBIO TIOJ BIISIIOTCS (POHOBBIE COOBITHS. BoccT HOBieHHE HEMOMHBIX Gp K-
T 10B BC-MeTomoM, T KXe mop BiieHHEe (POHOBBIX COOBITHI 3 BHCHT OT OCHOB -
HHsl 0Op 30B HUsl Pp KT 1 P (uem OoJiblie 3H YeHHE OCHOB HUs, TEM MeHbIIe
IPUMECU B BBIIEIEHHBIX COOBITHSIX).

HccenenoB H TOYHOCTH BOCCT HOBJIEHUS (pp KT JIbHOM p 3MepHOCTH SePaC-
u BC-meron mu. Ilok 3 HO, 4TO mpu ucnonb3oB Huu SePaC-meron miga ¢p k-
T JIOB C KOMOWHHMPOB HHBIM JeJIeHHeM HeOOXOAUM KOpPEKIHsl B OIpeleeHHn
p 3mepHoctu Dp. B p 6ore p 3p 60T H ¥ HpUMEHEH Mpouenyp T KO Kop-
PEKIIMH, YYUTHIB IOII S P 37UYME 3H YEHWH BOCCT HOBJICHHBIX P 3MEpHOCTEH H
OCHOBE THMIIOTE3 He3 BHCHUMOTO M 3 BUCHMOTO AelleHus 4 cteid. [lok 3 HO, 4To st
SePaC-meton p 3mepHOCTH bp KT JIOB C HE3 BHCHMBIM M 3 BUCHMBIM JIETIEHUEM
BOCCT H BIJIUB IOTCSI TOYHO, OINMOKM 1pH onpeneneHud Dy ¢p KT JIOB ¢ KOMOH-
HUPOB HHBIM JieJieHneM He npesbi 10T 10 %. CooTBeTcTByIOIIEE P CIpeeneHre
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coObITHil M0 Dp UIS TECTOBBIX M BOCCT HOBJIEHHBIX (Op KT JIOB XOPOIIO COBII -
I 10T (M KCHM JIbHOE OTKJIOHEeHHe B OuH X He mnpesbii eT 2 %). Husa BC-meron
P 3MEPHOCTb BOCCT H BIMB eTcs ¢ ommbkoi Errp, < 40%, coorBercTByloIIMe
p copenesnenus 1o Dp caBUHYTHI B 00J1 CTh GONBIINX 3H YEHHUH U HE COXP HSIOT
topmy.

T xum 00p 30M, B p 60Te oK 3 HO npemmyuiectBo SePaC-meron mpu BbI-
AeneHud p KT JIOB U3 CMEIl HHBIX COOBITMH M TOYHOCTH BOCCT HOBJIEHMS P C-
npesenieHuii o p 3MepHoctd D no cp BHeHHIO ¢ BC-MeTomoMm.

NPUWIOZKEHHME A

OnHOI U3 OCHOBHBIX X P KTEPHUCTHK (Pp KT J SBJISIETCS P 3MEPHOCTH, 3H -
YeHHe KOTOPOH 3 BUCHT OT AWH MHMKH ero oOp 30B Husi. ®Pp KT Jibl X p KTe-
PU3YIOTCS P 3MUYHBIMH p 3MepHOcTaIME: X ycnopd —besnkosuu , MUHKOBCKOTO
(xnerounoit) u ap. [2,3].

P smepuocts X ycnopd —besukosuu Dy H 3bIB eTcs p KT JIBHOH H OImpe-
JensieTcsl K K 3H 4eHue J, Ipu KOTopoM Mep Ms uMeer KOHEUHOe 3H uYeHue:

N
_ . . 6
M; = lim %le 2. (5)

3mech omep Top inf O3H Y eT MHHUM JIbBHOE U3 BCEX BO3MOXHBIX MOKPHITUH K
P CCM TpUB €MOr0 MHOXeCTB , {l;} — JM MeTpbl I POB MOKPBITHS, HE MPEBbI-
I 10IIMe 3H 4YeHUsd €. Benuuun e~ ' H 3bIB €TCd P 3pelleHHeM.
P 3mepHOCT, MUHKOBCKOTO (KJIETOUH $1 p 3MEPHOCTh) D} ompenensercs 1o
topmyie
Dy = — lim w (6)
s—0 1Ind
3neck N(0) — KONUYECTBO MPOOHUKOB P 3MEPOM 0, IIOKPBIB IOLIHX 00beKT. st
hp KT JIOB ¢ He3 BUCUMBIM jieiieHreM (Mpwi. b) KIeTouH s p 3MEpPHOCTb COBII -
I er ¢ p 3MepHOCThIO X ycaopd —besukoBud , a7t ¢p KT JIOB C 3 BUCUMbBIM U
KOMOMHHUPOB HHbIM jesienueM (npuwi. B) onu p 3nuussl (D, > Dy). Kineroun s
P 3MEpHOCTh SBIsieTcs Oonee rpyboil X p KTEPHCTHKOHR, T K K K IMPEAron T eT

OIMH KOBYIO JUIMHY 4 CTed (p KT 1 H OJHOM YPOBHE.

INPJIOZXKEHMUE B

B 11 HHOIT p 60Te p ccM TpUB I0TCS p 3IMYHBIE TUIBI Dp KT JIOB (C HE3 BU-
CHUMBIM, 3 BUCHMbBIM M KOMOWHHMPOB HHBIM JEJICHHEM Y CTeil), KOTOpPbIE SIBIISIOTCS
P 3HOBHIHOCTSMH K HTOPOBCKOH IIBUIH.

P ccmotpuM ¢p KT JIbI ¢ He3 BHCUMBIM JesienueM u creil. H ubosee nzsecr-
HBIM TIPEJICT BHUTEJIEM 3TOTO THUIl SBISETCS TPU JHOE K HTOPOBCKOE MHOXKECTBO.
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IIpouecc dopMupoB Hus 3Toro p KT j mnpenact eiaeH H puc. 11, . Ilycts uc-
XOJHOE MHOXECTBO MpeACT BisieT coboit otpe3ok [0;5]. YCIoBHO p 31emuM ero
H Tpu 4 ctu. H mnepBom ypoBHe ¢p KT J1 OCT I0TCS NEPB s U TPETbs Y CTH.
H mnocnenyromux ypoBHsX Hpolece JeleHus HOBTOpseTcs VI K XIOH U3 OCT B-
mmxcs u creif. MicXoiHoe MHOXECTBO YCTIOBHO jieuted H n = PV u creid, mie
lev — ypoBenb, P — ocHOB Hue 00p 30B HHS ¢p KT JI . [ Tpu OHOTO K H-
TOpPOBCKOro MHOXecTB P p BHO TpeM. K X1 g u3 u creil menurcs He3 BHCHUMO,
II03TOMY T KOH THII ¢bp KT JIOB Oy#eM H 3bIB Tb (bp KT JI MU C He3 BUCHUMBIM JIe-
JIEHUEM 4 CTeH.

H puc. 11,6 npencr Bien npouecc GopMUpPOB HUS Pp KT J C 3 BUCHMBIM
feneHueM 4 creil. McxomHoe MHOXeCTBO (0Tpe3ok [—5;5]) ycloBHO HenmuTes H
yerblpe U cti. H nepBoM ypoBHe ¢p KT 71 OCT I0TCS IEPB &, TPEThA U YETBEPT
q ctu. H mnocnexyromux ypoBHsix (hOpMHUpPOB HUSL (pp KT J1 HpoLiecC AENEHHs
IIOBTOPSAETCS C yYETOM TOTO, YTO TPEThsl U YETBEPT f 4 CTH HPEACT BILAIOT cOOOIi
eJUHBbI OTpe30K (3 BucuMoe JeneHue 4 creil). OcHoB HUe P p CCMOTPEHHOIO
p KT 1 p BHO YETHIPEM.

N}

4t 4L

min
z, Il W H N Il BN =m
— —

W

T
-
-
-
]
-
-
-
-
W
|
|
|
I

=)

I 1n
. 1 I
o I
o

-5 -3 -1 1 3

W

Level

(93]

Puc. 11. IIpouecc ¢opmMupoB HUS Pp KT JIOB C HE3 BUCHMBIM (a), 3 BHCUMBIM (6) U KOM-
OMHUPOB HHBIM (6) AEIEHHEM
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Ipormecc 06p 30B HUA (Pp KT T ¢ KOMOMHHPOB HHBIM JEJICHHEM U CTEH Io-
K 3 HH pHuc. 11,6 FcXomHoe MHOXECTBO yCIOBHO AeluTca H 1 = 5'°V u creil
(ocHoB Hue ¢p KT 1 P =5). B X XI0M KTe JeJeHus OCT I0TCS BTOP $I, TPEThs
U 4eTBepT s 4 cTU. HecMOTpst H TO, YTO OCT BINKECS Y CTH MPEACT BISIOT COOOM
€IUHBIA OTPE30K, B MPOIIEeCCce AEICHUI BTOP S U CTh ACIHTCI He3 BHCHUMO, Tpe-
ThSl ¥ YETBEPT S 9 CTH P CCM TPHB IOTCA K K €AUHBIH OOBEKT (IEIATCSI 3 BUCHMO).
T xoii mponecc opmupoB HUA Pp KT 1 OyleM H 3bIB Th KOMOWHHPOB HHBIM.

INPUIOXKEHUE B

B naroputme SePaC [6-11] cdopmupos HHe H GOpOB CTENEHHBIX P CIIpejie-
JICHUA H YUH €TCS C M KCHM JIbHOTO OCHOB HUSl P .. Eciu p- nudeckwuii ro-
panoK k = ordp(Pmax) gucn  Ppax = 1, TO p ¢CM TpUB eMblii H 6Op HCITOJIb-
3yeTcs JJIs IOCTPOEHMs CTETIeHHBIX P CIpellelieHuid ¢ OCHOB HueM P = p™, rie
p — mpoctoe, m,k — menble wucn u 1 < m < k. Bpemsa p 6ote Jro-
PUTM COKp III €TCS, €CIIH IMOCTPOSHHE CTENEeHHBIX P CHpeleSieHHd H YWH Th He
¢ H ubonpmero P ,x, ¢ H HMeHbIIEro P;, OCHOB HUS C yYeTOM YMEHbBIICHUSI
YHUCII P CCM TPUB €MBIX YP BHEHHiIl. DTO YMEHbILIEHHE BbI3B HO JIHOO HEBBIIOJIHE-
HHMEM YCJIOBUSI TOYHOCTH (2) IUIsl p CCM TPUB €MOTO OCHOB Husl P, mubo H XoXie-
HUeM OCHOB HUS P < Py ,x, YIOBIETBOPSIOLIETO YCJIOBUIO (2) H BCEX YPOBHSX.
B cBs3u ¢ MomuuK mueil JrOpUTM H 3B HHE METOI COXp Hsercd,  OOpeBH-

Typ SePaC p cumcpossi ercst cinemyronmM odp 3oMm: System of equations of
P-basic Coverage.

H nomuuM omnpepnenenue p- pudeckoro nopsyik & = ord,(X) uuen X [12]:

1) ecnu X — nenoe 4ucio, To nopsagok ord, (X ) — H uOOJBII S CTENeHb
MPOCTOIO YUCT P, T K 4, 4TO pordP(X ) gapngercs penurenem X ;

2) ecnmu X — p uwmoH sibHOe uncno (X = a/b , toe a u b — uernsle yuci ),
10 nopsuok ord,(X) = ordy(a) — ord,(b);

3) ecin X = 0, To mopspok ord,(0) = co.
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