P10-2020-15

T.T. Jenosuu 12, M. B. Tok pes !

KPUTEPUU BOCCTAHOBJIEHUS ®PAKTAJIOB
U TIOOABJIEHUS ®OHOBBIX COBBITUN
SePaC-METOIOM

H mp Bneno B XypH 11 «IluceM B DYAS»

1 O6beuHeHHblil MHCTUTYT SIEPHBIX UCCNENOB HMuii, [lyOH
2Tocyn pcreennblii ynusepeuret «dy6u », dyou , Poccus



Henosuu T.T., Tok pes M. B. P10-2020-15
Kpurepun BoccT HOBIeHUS p KT JIOB
u oz BieHus poHOBBIX coObITHil SePaC-meronom

B p 6ore u musupytorca SePaC-meronom ¢p KT JIbl U p 37M4YHbIE (DOHOBBIE CO-
ObiTHs (IIepeMen HHble, CIyd iHBIe, p CIpeleleHHble o 3 KoHy ' ycc , T KXe
IO CTENEHHOMY U 9KCIIOHEHIM JIbHOMY 3 KOH M) C LIEJIBIO TOUCK U PEKOHCTPYKLHMU
¢p KT JbHBIX CTPYKTYp. 10K 3 HO, YTO 4 CTh (DOHOBBIX COOBITHI BOCCT H BIIUB €TCH
K K ¢p KT JBl. P ccMOTpeHsI p cripesiesieHus p 3JIMYHBIX COOBITHH MO (pp KT JIBHOM
P 3MEpHOCTH. YCT HOBJIEHO, YTO p crpeneneHus misd ¢p KT JIOB U (POHOBBIX COOBI-
THIA p 37IMY I0TCS. BBeneHbl BENWYWHBI, ONHUCHIB IOLIHEe OCOOEHHOCTH (Pp KT JIbHBIX
CTPYKTYp, ¥ IPOBEJIEHO MX Cp BHEHHUE I p KT JIOB U (hOHOBBIX coObITHIA. [Ipemno-
’KEHBI KPUTEPHU 14 MOA BICHUs (POH , ¥ IPEACT BJICHBI PE3YJIbT Thl UX MPUMEHEHMS.
Yer HOBIIEHO, 4TO MPH MCHOJIB30B HUU 3TUX KPUTEPHEB 110 OTAEIBHOCTH IPOUCXOJUT
W3MEHEeHHUe P crpeneneHnid (POHOBBIX COOBITUI MO p 3MEPHOCTH, TPHU KOMOWH LU
KPUTEpUEB 3 METHO IOA BisieTcd (YoH.
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Fractals and different background states (mixed, random, distributed by Gauss,
power and exponent laws) are analyzed by SePaC method aimed at search for and
reconstruction of fractal structures. It is shown that part of background events is
reconstructed as fractals. Distributions of different events by the fractal dimension
is studied. It is found that these distributions for fractals and background events are
different. Some characteristics describing features of fractal structures are presented
and their comparison for fractals and background events is performed. Criteria for
background suppression are suggested and analysis results are presented. It is shown
that application of the criteria separately changes the background event distribution
by the fractal dimension and their combination results in noticeable background
suppression.
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BBEAEHHUE

Bo B3 uUMOjENCTBUAX [JIPOHOB U SJIep BBICOKMX DHEPrUil MPOUCXOIAT P 3-
JIMYHBIE IIPOLIECCHI, NPUBOAAILME K MHOXECTBEHHOMY pOXJAeHUI0 4 crtul. K Hum
OTHOCATCS XKECTKOE P CCeSHUE KB PKOB U IJIIOOHOB, I PTOHHBIE JIMBHU B H 4 JIb-
HOM M KOHEYHOM COCTOSHHUSIX, MHOTOY CTHYHbIE B3 MMONEUCTBUS, JAPOHU3 LU,
p co g HecT OWJIBHBIX APOHOB. TeopeTHdyecKoe ONUC HHE 3THUX MPOLECCOB JIEKUT
B OCHOBE MOHTE-K PJIO-TEHEP TOPOB B3 UMOAEHCTBUM 4 cTull. T K, B IpOrp Mme
PYTHIA [1] i proHHbId K CK I SIBISIETCS C MOIOAOOHBIM MPOLIECCOM C YIOpSI-
JOYEHHBIM YIJIOBBIM P CIpelielleHueM, (p I'MEHT LU CTPYHBI OIUCBIB €TCS BET-
BIMH, P 3BHB IOIIUMHUCH IO OJHOMY CLEH PHIO: CTPYH MEPEXOAUT B JIPOH U
OCT TOYHYIO CTPyHY U T.A. B K X10M noamponecce sHEprus U UMITYIILC P CIpe-
JEJISI0TCA MEXJy IPOLYKT MU JEJIEHUS 110 BEPOATHOCTHBIM 3 KOH M. Ilpeamon -
I ercsd, YTO T KHUe C MOIOJOOHBIE MPOLECCHl MOTYT NMPHUBECTH K (P KT JIbHOMY
P CIpEemeneHuIo 4 CTHL B ¢ 30BOM MpocTp HcTBe. OTIMYUTENBHBIMUA CBOMCTB MU
¢p KT JIOB SBJIAIOTCS HEp BEHCTBO (hp KT JIbHOM D M TONOJOTMYECKOH p 3Mep-
HoOcTel (cM. mpwi. A), M ciuT OH S MHB pU HTHOCTb, T KXE€ CTENEHH 5 3 BU-
CHUMOCTb KOJIMYECTB CTPYKTYPHBIX ®JIEMEHTOB OT UX P 3Mep . g npupomHoro
¢p KT 1 ¢ MOnogoOue U CTeleHHbIE 3 BUCUMOCTH BBINOJIHSIOTCS B IpEies X X -
P KTEpHBIX M CIIT OOB.

OT™MeTHM, 4YTO CIIEKTPBI POXJAEHHA 4 CTHULl BO B3 UMOIEICTBUAX JPOHOB U
Sep 4 CTO ONMCHIB I0TCS KOMOMH IMei CTENeHHOH M ®KCHOHEHIM JIbHOH 3 BHU-
cumocteit [2]. B 00m cTi M JIBIX MOMEpPEeYHBIX MMITYJIBCOB BBIIIOIHAETCS 3KCIO-
HEHIIM JIbHBIA 3 KOH, B 00/ CcTH OOJbIIMX — cTerneHHOH. IlepBbiii OTp X eT
TEpPMOJMH MHYECKHE CBOWCTB CHUCTEMBbI, BTOPOil — OOMEHHBIH X P KTep B3 H-
MOJICHCTBUS OTAENBHBIX KOHCTUTYEHTOB. B mocnegHee BpeMs Juld MIIPOKCHM LUK
CHEKTpOB Hcroib3yercss p cnpexenenue Ll sumc [3-6]. D1 1 p MeTpu3 mud
IIO3BOJIIET OJHOBPEMEHHO OIUC Th K K CTENEHHOM, T K M 9KCIIOHEHUM JIbHBII
pexumpl. POpM p CIpEAETeHUs OINPENENIeTCS TPEMI II P METP MU — «XUMH-
YeCKUM MOTEHLHU JIOM», «TeMIlep Typoi» M I p METPOM ¢, CBA3 HHBIM C OTHO-
CUTEJIBHOM JcIepcueil TeMnep Typsl. BBeleHue ¢ MMeeT K pIOUH JIbHOE 3H 4e-
HUE B OIKMC HUU CHUCTEM, 11 KOTOPBIX CT TUCTHK boJbIM H HENpUMEHUM .
DTOT I p METP Y CTO H 3BIB 10T DHTPOINUIHBIM HHAEKCOM. OH KOHTpOJIMpYET He-
9KCTEHCUBHOCTD (HE JUIMTUBHOCTB) sHTponuu LI juuc . «Temnep typ » sBngercd
CpEeIHUM 3H YEHHMEM Bcex TemIlep Typ boibuM H M T KXe CBA3 H C BHTpPONMEH
II muc u BHyTpeHHel sHeprueil cucremsl. Ilpu 3H 4yeHudIx ¢ ~ 1 n p merpu-



3 uug 1 qc  coorBeTcTByeT p crpexpenenuto M kcees1 —bonbum H . B aToM
CIIyd € «TeMIlep Typ » U «XUMHYECKMH MOTEHLH JI» COBI JI I0T C COOTBETCTBY-
IOLIMMH BEJIMYMH MM B TepMoauH Muke BombiM H . B 001 ctu Gospimx mnome-
PEUYHBIX HUMITYIbCOB DKCIIEPUMEHT JIbHBIE CIIEKTPBl UMEIOT CTEIEHHOE IOBEIECHHE,
KOTOpOE XOpOLIO ONHUCHIB eTcsl p crpenesieHreM L umic npu «XMMHYECKOM I1o-
TEHLH Jie», p BHOM Hymo. OCHOBHOI MOTUB LiMel 11l BBeaeHHs »HTporuu LI -
muc [7,8] ABIT Ch IPUMEHHUMOCTH OOOOIICHHOM CT THCTHKH, MOJTYYCHHON H ee
OCHOBE, K (pp KT J1 M B MyIbTH(P KT JbHBIM cHcTeM M. OTMETHM, YTO p 3NHY-
Hble X P KTEPUCTUKH CIOXHBIX SIBJICHUN JIEMOHCTPHPYIOT CTENIEHHOE MOBEICHUE,
OTp X Iolllee Mep PXUUYECKylo Win (p KT JIbHYI CTPYKTYpYy OOBEKTOB M IpoLec-
coB [9-14].

B CTONKHOBEHHSX HPOTOHOB U siiep OONBIINX DHEPTHH HMEIOTCS COOBITHS
¢ OOJIBIION MHOXECTBEHHOCTBIO,  CIIEKTPbI Y CTHI[ MOTYT OIUCBHIB ThCS P 3JTHY-
HBIMUA (PYHKIUSAMH. DTO TO3BOJISET MPOBECTU MOCOOBITUMHBIA H JIU3 M HCCIe-
J0B Th BOIIPOC: HMMEIOT WM HET COOBITHS C T KUMH CHEKTp MH (p KT JIbHbIE
cTpyKTypbl? B ciyd e oOH pyxeHus ¢p KT JIBHBIX COOBITHH MOXHO HCCIIENO-
B Th UX p cropenesienue rno p 3MmepHoctd Dp. Ilpearon r ercs, 4To U3MEHEHHE
Dp moxer ObITh CBSA3 HO C ¢ 30BbIMH Iepexoa Mu. B p 6orte [15] yk 3bIB ercs,
YTO MpOosiBIeHHe (Pp KT JIBHOCTU (MepeMeX €MOCTH) BO3MOXHO 3 c4YeT ¢ 30BOro
nepexol KB PKOB B JAPOHBL. T K S TOYK 3pEHHS OTP XEH B UCCIENOB HHUIX
JBYMEPHOM peleTKu cruHOB (Mogenb V3uHr ), B KOTOpoii nnepemex emoe (dp K-
T JIbHOE) NOBEAEHHE CHUCTEMBbI BO3HUK €T IPH TeMIep Type ¢ 30BOrO Iepexon ,

MOK 3 TEJIHM HepeMeX eMOCTH (P 3MEpHOCTB) CBSI3 HBl ¢ KPUTHUECKUMH HMHIEK-
C MM M3y4 eMoU cucTembl [16].

Bo ¢p Kt JIbHOM H JM3e COOBITHI B XHOE 3H YeHHE IMPUOOPET €T MeTox
ompenenenuss p 3MepHoctd Dp. B p 6ot x [17, 18] mpemnoxenst PaC- u
SePaC-meronpl H au3 . OHU UCHOJB30B JIUCh AJISI BOCCT HOBJIEHHS X P KTEpHU-
CTHK P 3JIM4YHBIX THIIOB ¢p KT 0B [19-22]. Kpome p 3MepHOCTH 3TH METOIBI
IIO3BOJISIIOT OINPEESTUTh KOJIMYECTBO YPOBHEH Niey, OCHOB HUe 0Op 30B HUs Pr u
CTPYKTYpY p KT s10B. KomHuecTBo ypoBHEH CBSI3 HO C KOJHMYECTBOM P 3TMYHBIX
M CIIT GOB, H KOTOPBIX INPOSBISETCS M CIUT OH S MHB PU HTHOCTh. JIByXCTy-
MeHY T s MPOLeAyp H JM3 , p 3BHUT s B p 6ore [23], mo3BOMMWI  yBETMIUTDH B(h-
thexTrBHOCTH BOCCT HOBIEHUS D, Nio, 1 Pp B H 60p X I HHBIX, COOEPXK IIMX
p 3nuuHble BUAB! (p KT J0B. [IoK 3 HO MpEeNMyIIecTBO ABYXCTYIEHY TOM Ipole-
aypsl SePaC-meton 1o cp BHeHMIO ¢ PaC M MIMPOKO HCHOMB3yeMBbIM METOAOM
noacuer kieTok (BC-meromom) [24,25].

B H crosmeil p 60Te NpeaoKeHbl W HMCCIASAYIOTCS KPUTEPHH P 30eIeHUs
¢p KT JBHBIX M (POHOBBIX COOBITHH (TIepeMell HHBIX, CIyd HHBIX, p CIIpesiesieH-
HBIX 10 3 KOHy I ycc , T KXe IO CTeNeHHOMY M ®KCIOHEHIH JIbHOMY 3 KO-
H M). B p 31.1 onuc Hbl H GOpBI I HHBIX, UCIIOJIb3yeMble B p O6oTe. B p 31.2 u 3
npencT BieHo Kp Tkoe onuc Hue SePaC-meron W 000CHOB H BBIOOp I P METPOB
COOTBETCTBEHHO. B p 31.4 p ccM TpuB 10TCA p crpeneneHus: COOBITHI, BOCCT -



HOBJIEHHBIX K K (p KT Jbl, 10 p 3MepHoctd Dp. B p 31.5 unccnemyiorcs x -
P KTEPUCTUKH, OIUCHIB I0LIME Ipoliecc 0Op 30B HHs Pp KT JIOB, © H HX OCHOBE
BBOIITCS KPUTEPHU JUISL TOJ BJICHUS P 3JIMYHBIX (DOHOBBIX cOObITHH. B p 31.6
IPEJICT BJIEHBI PE3y/IbT Thl NMPHUMEHEHUS BBEICHHBIX KPUTEPUEB JUId P 3TMYHBIX
H 6opoB 1 HHbIX. OCHOBHbIE BBIBOIBI C(POPMY/IMPOB HBI B 3 KJIIOUEHHUH.

1. OIIMCAHUE HABOPOB JAHHBIX

B 1 HHOI p 60TEe NPOBOAWTCS YMCIIEHHBIH dKcneprMeHT. CreHeprpoB HHbIE
H GOpbl 1 HHBIX (Pp KT JIbI ¥ P 3/UYHBIE (DOHOBBIE COOBITHSI) H JIU3UPYIOTCS
SePaC-MeTonoM ¢ 11es1bI0 MOMCK M PEKOHCTPYKIMK (Pp KT JIbHBIX CTPYKTYp. Bcee
H 6opsi cogepx T o 1823 cobbrtusi. K xmoe cobbitue Event = {1, za,..., 25}
BKJIIOY €T B ce0sl n TOYEK C KOOPAMH T MHU Z;, TIe & — HCCIIeAyeM S BEJINYUH .

H Gop ¢p KT 710B coepXuT p KT Jibl ¢ He3 BUCUMBIM [19], 3 Bucumbm [20]
U KOMOMHUPOB HHbIM JiejieHHeM [21]. OHHM p 31MY I0TCS KOJMYECTBOM TOYEK
(or 8 mo 1024), ocHoB HueM 00p 30B Hus Pr (or 3 mo 8) u crpyktyp mu S
(cm. pui. B).

B x yecTBe hOHOBBIX COOBITHI MCIOJIB3YIOTCS IIEpEMell HHbIE, CIIy4 HHbIE U
IMH MHYECKHe COOBITHSI.

[MepeMelnn HHblE COOBITHS HE CONEPX T MOBTOpPSIOLIMXCS CTPYKTYyp. OHU mO-
JIydeHbl U3 (pp KT JIOB C YUETOM CIIEAYIONIMX YCJIOBHIA:

® p cIIpejiesieHre MO KOJMYECTBY TOYEK COBI I €T C UCXOAHBIM;

® 1CIIOJIB3YIOTCSl BCE TOYKHM MCXOIHOTO H OOp M TOJIBKO OHH;

® K XJ10€ COOBITHE COUEPKMUT TOYKH M3 P 3JTUYHBIX UCXOAHBIX COOBITHI;

e K Xj0e coObITHe (POopMHpYETCS M3 MCXOTHBIX COOBITHH, MMEIIUX T KYIO
K€ WM MEHBUIYI0 MHOXECTBEHHOCTb.

B 1nuH MUYECKUX COOBITHSX P CHpeleleHHs 10 MCCIeayeMOi BeIMYuHe T
OIHUCHIB I0TCSl 9KcroHeHnw JbHOM Exp(kz) u cremennoit Pow(z, k) 3 BucuMoO-
cTsaMH, T KXe p crpenpeieHueM I' ycc  Gaus(o), rae 0 — cpeHeKB Ap THYHOE
otkioHeHue. Iy pp KT JIOB, AMH MHUYECKHMX U CIIyd WHBIX COOBITUH p cIipeierie-
HHE 0 KOJIWYECTBY TOYEK COBII J eT.

2. SePaC-METO/I ®PAKTAJIBHOI'O AHAJIN3A

B 3TOM p 3mene mpuUBOIUTCS Kp TKOE ONMC HHE METOJ CHCTEM yp BHEHHM
creneHHbIX NOKpHITUI (SePaC). SePaC-meTon OCHOB H H  OIpEefesieHud p 3Mep-
Hoctn X ycpopd —be3uxkoBuu (cM. mpuwi. A), COIJT CHO KOTOPOMY /ISl BBIYM-
CJIEHHS! P 3MEPHOCTU p CCM TPHUB IOTCS D 3JIMYHbIe H OGOpBI MOKpBITHH. B K ue-
CTBE IMOKPBITHSI WCIIONB3YETCS P CIIpejiesieHne COOBITHS 10 UCCIIEIyeMON Bellu-
yyHe . ['p HULBI p CIIpe/iesIeHni MOXHO BBIOUDP Th P 3HBIMH CIIOCOO MU (MHHU-



MyM/M KCHUMYM B COOBITHU, MUHUMYM/M KCHMYM B OJIOKE JI HHBIX MU (PUKCHUPO-
B HHbIe 3H 4yeHust). KomuuectBo GunoB {M;} B p crpenesieHUsX K KIOro H 6op
MEHseTCs 10 cTereHHoMY 3 Koy M; = (Peoy)’, tne i = 0,1,2...,lev. 3H ue-
HHe lev orpemensercsd W3 YCJAOBUS H ChHIIICHHS KOJIMYECTB HEHYJIEBbIX OMHOB B
p copenenenusx. H Gopbl MOKPHITHIA p 37MY IOTCS BEIUYUHON OCHOB HHSI, TPH-
HUM forero 3H 4eHus FPo, = 3,..., Phax, THe Ppax — T p MeTp Metox . s
K KO0 MOKPBITHS TPOBEPSIIOTCS P 3JIMYHBbIE THIIOTE3bl (DOPMUPOB HUS PP KT -
JI0B. JI71s BTOrO CTPOMTCS CUCTEM yp BHEHHI

K;
D; _
> )P =1, (1)
j=1
rie K; — KOonu4yecTso 7eMeHTOB ¢p KT 1 H 4-M YpOBHE, [lj; — JUIMH j

DIIEMEHT H i-M ypoBHe. i K XJIOTO yp BHEHHUS BBIUUCIISIETCS P 3MEPHOCTh D;.
DremeHTOM (Pp KT J1 CYUT eTcd JIMOO HeHy/IeBOW OWH (THIIOTE3 He3 BUCHMOIO
JeJieHus1), MO0 OTPEe30K, COCTOSIIUI U3 HEHY/ICBbIX OMHOB (THIIOTE3 3 BHCHMOIO
nenenuns). COIT CHO P CIIOJIOXKEHUIO HEHYIIEBBIX OMHOB OMpENENIeTCS CTPYKTYpP

Sk X XOoro k-ro ameMeHT ¢p KT 7 . [l K KI0ro ypoBHS IpOBepsIeTcs YCIOBUE

[D; — (D)
=2/ < Dev, )
(D)
rie Dev — 1 p merp meron , (D) — cpenHee 3H 4yeHue p 3MmepHocreil D;.

Bce ypoBHH, 19 KOTOPBIX BBIIIOJTHEHO 3TO YCJIOBHE, H 3bIB IOTCS JAOBEPUTENb-
HBIMH W UCTIOJIB3YIOTCS TS OIpejiesieHns (p KT JIbHOH p 3MEPHOCTH. YPOBHH, He
YIOBIIETBOPSIOIINE YCIOBUIO (2), comepX T OOJbLIOE KOJIMYECTBO HENEISIIMXCS
anemeHToB. H 60p Touek cuut ercst p KT JIOM, €CIIM CYIIECTBYET XOTs Obl TpH
JOBEPUTEJIbHBIX YPOBHS. B aTOM ciyu e orpezensieTcsi OCHOB HUE 00Op 30B HHUS
Pr = Py, xomuuecTBo 00muX Niey = lev u moBeputenbHbiX Neon YPOBHEH,

T KXe CTPYKTYphl Sy, u p 3MepHocTs Dp = (D) ¢p KT 1 .

Bonee mnoppoOHOe onuc HUE, OCOOEHHOCTH U PE3yIbT Thl IPUMEHEHHUS
SePaC-meron i p 3MMYHBIX BHIOB (P KT JIOB MPEACT BIeHBI B p 0o-
T X [18-23]. OrmeTruM, YTO OBYXCTYNEHY T ¢ mpouenyp H jau3 [23] no3sonser
BOCCT H BIIMB Th (p KT JIbI TOYHO W MpubIkeHHo. H mepBom 3T ne mcnons3sy-
€TCs OTp HHYeHHE

N; = (V)Y (3)

rie N1 u N; — KOIU4YecTBO ®JIEMEHTOB (p KT I H 1-M M ¢-M ypOBHE COOT-
BETCTBEHHO. B aTOM ciyd € ¢p KT JIBl ¢ HE3 BUCHMBIM U 3 BHUCHMBIM [IeJICHHEM
pekoHcTpyupytorcs TouHo. H  Bropom at e (6e3 orp HUuYeHHUs) BOCCT HOBJICHHUE
MIPOUCXOIUT MPUOTHKEHHO.



3. BBIBOP ITAPAMETPOB SePaC-METOJIA

SePaC-merton uMeeT AB 11 p METp : OCHOB HHME M KCHM JIbHOTO CTENEHHOTO
MOKPBITHSL Prax M TIPENENbHOE OTHOCUTENBHOE OTKIIOHeHHe Dev ¢p KT JIbHBIX
P 3MepHOCTEll p 3IMYHBIX YpOBHeH OT MX cpemHero. C yMeHbIIEHHEM 3H YEHUS
Dev TOoYHOCTH BOCCT HOBJIeHHS (bp KT JI YBEIMYUB €TCd. 3H YeHHe Ppax 3 BU-
cut ot OJIOK J1 HHbIX. ECiM B 1 HHBIX IPHUCYTCTBYIOT (Pp KT JIbl C OCHOB HHEM
06p 308 Hust Pr < k, T0 3H 4yeHue Py, > k. C yBeauueHueM m p MeTp Ppax
JOJIS CITyd WHBIX COOBITHIA, BOCCT H BIUB €MbIX K K (p KT JIbI, BO3p CT eT [26].
[MosToMy ecnu B H 6ope I HHBIX MPUCYTCTBYIOT (DOHOBBIE COOBITHS U (Pp KT JIbI
¢ OOJIBIIMM 3H YEHHEM OCHOB HHUSl OOp 30B HHUS, TO BBIOOP 3H YeHHs Ppay s
P 30ETIeHUS P 3IMYHBIX TUIIOB 1 HHBIX SIBIISETCS HETPHUBU JIbHOHM 3 1 Yeil.

3.1. AH au3 ¢p KT J0B. B 1 HHOIl p 60Te p ccM TpUB eTcs NPHOIMKXEHHOE
BOCCT HOBIIEHHME (pp KT JIOB, TO3TOMy H OOp  J HHBIX H JIM3UpyeTcs
SePaC-metonom 6e3 orp Huuenus (3). I'p HHULBI p cripeiesieHUil BbHIOUp 1OTCS
K K MUHUMYM/M KCHUMYM B COOBITHH.

H puc.1l, 1nok 3 H 3 BUCHUMOCTb J10jid Prtn BoccT HOBJIEHHBIX p KT -
7oB oT 1 p Merp Dev. P ccM TpuB ercs mmpokuit H 60p MOKpBITHI (3H YeHHUe
ocHOB HUS P.., MeHsgercs oT 3 10 Ppax = 100), 4TO 1103BOJIIET UCKJIIOUYUTD BJIU-
gHUE T p METP Ppax H HCCIEOyeMyI0 3 BUCHMOCTh. M3 3TOro pHCyHK BHJIHO,
YTO C yBeJIW4deHHeM 3H deHus Dev mons Prtn Bo3p cT er M BBIXOOMT H IUT TO
Prtn = 0,96 npu Dev = 0,05. 3 wenue Dev = 0,05 BbIOMp eTcs I I JTbHEH-
hiero H Ju3 .

H puc.1,6 mox 3 H 3 BHCUMOCTD J10Jid Prtn BoccT HOBJIEHHBIX (p KT JIOB
(4epH s MUHUA) OT T p MeTP Ppax 1ipu Dev = 0,05. M3 s3Toro pucyHK BHAHO,
YTO C YBETMYEHUEM 3H YeHUs! Ppax nonmsg Prtn Bo3p cr er m BBIXOAUT H IUT TO
Prtn = 0,96. MunHuM nbpHOe 3H yeHue P,,x H IUT TO, p BHOe 15, Mo3BOJIsET
M KCHM JIPHO BOCCT HOBUTH (Pp KT JIBIL.

3.2. AH au3 p 3nu4HBIX (GOHOBBIX COOBITHIL. P ccMoTpuM 3 BHCHMOCTD
(puc. 1, 6—2) monu cobpiThii Prtn, BoccT HOBJIEHHBIX K K P KT JIbl, OT I P METP
Ppax ipu Dev = 0,05 mist p 3Mu4HbIX 1 HHBIX. K KO THIT 1 HHBIX H300p -
’KEeH JIMHHEH OIpEeNelIeHHOro IBEeT , KOTOPBIHA MPU OMHC HHM PUCYHKOB YK 3 H B
CKOOK X.

H puc.1,6 nok 3 H 3 BUCUMOCTh Prtn(Ppay) JUIS IepeMent HHbIX (CHHsIS
JIUHUS) M CJTyd WHBIX (Kp CH s) I HHBIX, T KXe COOBITHIi, P CIpPEIe/IEHHbIX 10
I yccy ¢ o0 = 0,3 (3emen s1). OtMeruM, uto nosepeHue Prin(Puax) mid ¢p K-
T JIOB U IIPEJCT BJICHHBIX (POHOBBIX COOBITHI CYLIECTBEHHO P 3/1M4Y eTcsl. 3 BU-
CUMOCTH T (POHOBBIX COOBITHH MOXOXHU. IIpu Ppax = 15 pekoHcTpympyercs
H ubosnbiee Koan4ecTBo ¢p KT J10B (96 %) u menee 2 % (HOHOBBIX COOBITHII BOC-
CT H BIUB I0TCI K K ¢p KT Jipl. C yBeTHMYEHHEM I p METp J0Js (POHOBBIX CO-
OBITHH BO3P CT €T M NpH 3H YeHud P. = 100 goctur er M kcumym . s
repeMeIl HHbIX JI HHBIX M COOBITHH, p crpeneneHHbIX 1o I' yccy, M KCUM JIbHOE
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Puc. 1. 3 BucumocTp monmu cobwituii Prtn, BoccT HOBIEHHBIX K K (p KT Jbl, oT Dev mpu

Prax = 100 s ¢p KT J10B (), OT Pmax npu Dev = 0,05 11st p 3MHYHBIX THIIOB COOBI-
THHA (6—2)

31 yenue Prtn p BHO 0,43. Vcr HOBneHO, 4TO 3 BHCHMOCTh Prin(Ppax) ¢ 60
YyBCTBUTENIbH K BBIOOpY o Juisi cOObITHIA, p crpeneneHHsix 1o I' yccy. Ipu us-
mernenun o ot 0,03 mo 0,3 M KcuM JibHBIE 3H 4YeHMs Prtn p 3mu4 rotcs He Gonee
yeM H 3 %. JIng ciyd WHBIX COOBITMI M KCHM JIbH 4 fons p BH 0,28.

T xum 06p 30M, BeIGOp 1 p MeTpoB Dev = 0,05 u Ppax = 15 mossonser
BOCCT HOBHUTb (PP KT JIbl U IO BUTh COOBITHS, P crpeieleHHble 1o I' yccy,

T KX€ CMelLl HHbIe U CJIyY HMHbIE ]I HHbIC.

B p 6ore p ccM TpHB 10TCS H OOpBI COOBITHI, B KOTOPBIX HMCCIIEAyeM S Be-
JUYMH I P CIpelesieH 110 3KCIIOHEHLM JIbHOMY M CTEIeHHOMY 3 KOH M. Ilpm
P 3HBIX 3H YEHHUSX II P METPOB DKCIOHEHTHl W CTENEHH, JIOJIHM COOBITHIA, BOC-
CT H BJIMB €MbIX K K (p KT Jbl, p 3nuuHbl. s H jgu3  BbIOp HbI COOBITHS,
omuceB eMble p crpenenenmsiMu Exp(—1,2z), Exp(—0,35z) u Pow(x, —2,04),
Pow(z, —0,984).



H puc.l,6 mnok 3 H 3 BucHMOCT Prtn(Ppa.x) Wil p chpeneieHuit
Exp(—1,2x) (onuBkoB s muus), Pow(z, —2,04) (puoseros s1), T KxKe mepeme-
11 HHbIX (CUHssI) coObiTuit. D1 Bcex H GOpPOB M KCHM JIbHOE 3H 4YeHHe Prtn =
0,43. Mpu Ppax = 15 BoccT H BIUB eTcd 25 % creneHHblX U 7 % 9KCHOHEHIU-
JIbHBIX COOBITHH.

H puc.1,2 npeacr Brern 3 BUCHMOCTh Prtn(Pya.x) W p clpeneieHuit
Exp(—0,35x) (omuBkoB s nunus), Pow(x, —0,984) (duoneros s1) u cityd HHbIX
(xp cH s1) cobbiTuil. st Bcex H OGOpOB M KCHMM JibHOe 3H yeHue Prtn = 0,28.
Ipu Ppax = 15 BoceT H BAUB 10TCs 15 % cTeneHHbIX U 2 % DKCIOHEHIM JIbHBIX
COOBITHI.

U3 puc.1,6 u 2 BumHO, uTOo Tipu Pax < 70 3H uyenme Prtn H umbosbiiee
1 creneHHslx p cupeneneHuid. [Ipu Py, > 70 30 yeHus Prtn npubmusurensHo
OIMH KOBBI ISl BCEX JI HHBIX.

ITok 3 HO, YTO Y CTh (DOHOBBIX COOBITHIA BOCCT HOBJIMB €TCS K K (pp KT JIbl.
VYCT HOBJIEHO, YTO MO BJICHHE CTENEHHBIX M DKCIIOHEHIIM JIbHBIX COOBITHI MEHb-
Iie, YeM CMeIll HHBIX W CIyd HHBIX I HHBIX, T KXe COOBITHIA, P CHpeIeIeHHbIX
o I' yccey.

4. PACTIPEJIEJIEHUE COBBITHIA
IO ®PAKTAJIBHOI PASMEPHOCTH Dy

K K mok 3 HO BbllIe, COOBITHS, BOCCT HOBJIEHHBIE K K (bp KT JIbI, MOTYT CO-
AepX Tb NpuMecH. P ccMOTpuM p cripepesneHMsl p 3JIMYHBIX THUIOB COOBITHH 110
p 3MepHocTH Dp, mpeact BieHHble H puc.2. K Xiplii TUm J HHbIX W300p -
’KeH 00JI CThI0 ONPENESICHHOIO LBET , KOTOPbIM IPH OIKUC HUM PHCYHKOB YK 3 H
B CKOOK X.

H puc.2, mok 3 Hel p crnpenenenus nmo Dp mug ¢p Kt 0B (cep 9 00-
J CTh), CMEIl HHBIX (CUHSSA) M CIyd HHBIX (Kp CH ) I HHBIX, T KXXe COOBITHIA,
p copemtenssix 1o I' yccy ¢ o = 0,3 (3eneH 51). P 3mepHOCTH ¢p KT JIOB Me-
usercd or 0,3 go 0,9. Oct nbHBIE p cHpefeeHus CYIIeCTBEHHO OTJIMY I0TCS OT
(p KT JNBHBIX U UMEIOT SBHO BBIP XEHHBI M KCHUMYM, IOJIOXEHHE KOTOPOIO 3 -
BUCUT OT THIl [ HHbIX. M KCHM JIbHOE KOJIMYECTBO CIIyd HHBIX COOBITHII MMeeT
p 3mepHocTh Dp = 0,91. OTMeTuM, 4TO TMOJIOKEHHE M KCHMYM 3 BHCHT OT
P CIpeneneHus 0 MHOXECTBEHHOCTH. BOJBLIMHCTBO CMELI HHBIX 1 HHBIX M CO-
ObITHiA, p crpenesneHHsix o [T yccy, uMeroT 6oliee HU3KOE 3H YeHUE P 3MEPHOCTH
(Dr = 8,5—-8,9u Dr = 0,73 cooTBeTcTBeHHO). [10JI03KEHUSI M KCUMYMOB ISl H -
6opos 1 HHbIX Gaus(0,3) u Gaus(0,03) ¢ p 3HBIMH 3H YEHHSMH O IP KTHYECKH
coBI [ 10T (cM. puc.2,6).

H puc.2,6 nox 3 Hel p crpepeneHust no Dy aasd cMell HHbIX (cUHAS 00-
JCTh) Jl HHBIX, T KXe 9KCIOHeHIH JibHbIX Exp(—1,2x) (0MMBKOB ) U cTe-
neHHbix Pow(xz, —2,04) (duonetoB st) COOBITHIA, UMEIOMIMX OIMH KOBOE M KCH-
M JpHOe 3H yenume Prtn = 0,43. BupgHo, 4TOo Bce p crpenesieHus p 3JTUYHBL.
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Puc. 2. P crpenenenne p 3mUYHBIX cOOBITHI 1O (pp KT JbHOU p 3MepHOCTH Dp

Iepemer HHble A HHbIe CMeLIEHBI B 00J cTh Oombliux 3H 4yeHuil Dp. Crenen-

Hble COOBITHS X P KTepH3yloTcs TpeMsi M KcumyMm Mmu npu Dp = 0,49, 0,61, 0,79,
9KCIIOHEHIH JIbHble — ofgHuM npu Drp = 0,69.

H puc.2,2 npeact Biensl p crnpepenenust no Dy mis cinyd HHBIX (Kp c-

H s 00N CTh) M HHBIX, T KXe 9KCIOHEHIH JbHbIX Exp(—0,35x) (0IMBKOB $1)

u creneHHbix Pow(xz, —0,984) (cpuoseros s1) coGbITHii, MMEOMIMX OOUH KOBOE

M KcuM JpHOe 3H yeHne Prtn = 0,28. W3 sroro pucyHKk BHIHO, YTO BCE P C-



MIpefieieHus] p 3UYHBI, CJyd HHbIe I HHbIE CMEIICHBI B 00JI CTh OONBIINX 3H -
yennii Dp. CreneHHble COOBITHS X P KTEPHU3YIOTCS TPeMSI M KCUMYM MU IIpH
Dr =0,39,0,61,0,79, okcnoneHuu JbHble — oaHuM npu Dr = 0,87—0,89.

DrcnoHeHuu JibHble cobbitus Exp(—1,22), Exp(—0,352) umeor p 3HOe HO-
JIOKEHHUE M KCUMYMOB B p crpezenieHun o Dg (cM. puc. 2, 0). CreneHHble COObI-
tust Pow(x, —2,04), Pow(z, —0,984) p 3114 10TCS IOTOXKEHHEM IIEPBOrO M KCH-
MyM (CM. puC.2,¢), B TO BpeMsd K K BTOpPOil U TPETHii COBI A 10T. BOJBIIMHCTBO
CTETIeHHBIX COOBITUH MMEIOT 3H YeHHE P 3MEPHOCTH B OOJ CTH MEpPBOTO M KCH-
MyM .

T xum 06p 30M, p crpeneneHus mo p 3MepHocTH Dy mid ¢p KT JIOB U ¢o-
HOBBIX COOBITHII p 31m4 foTcd. IlomoxeHHe M KCHMYMOB IS TMepeMell HHBIX U
Cllyd HHBIX COOBITHII 3 BUCHUT OT P CIIpEAeNIeHHs! 110 MHOXECTBEHHOCTH, JUISl DKC-
HOHEHIM JIBHBIX — OT 3H YeHHs I p METp OSKCIIOHEHTBI, JJIs COOBITHIA, P C-
npeneneHHbix mo I' yccy, He 3 BHCUT OT BEIMYMHBL 0. P clipeneneHus CTeneHHbIX
COOBITHII MMEIOT TPH M KCUMYM , TOJIOXEHHE MEepBOrO 3 BHUCHT OT TOK 3 Tells
CTEleHH, TIOJIOXEHHS JPYTHX He 3 BHCAT OT HEro.

5. XAPAKTEPUCTHUKH INPOOECCA OBPA30OBAHHUA ®PAKTAJIOB

B 1 HHOM p 37e/ie p CCM TPUB FOTCH BEIMYMHBI, X P KTEpU3YIOIIHe 0COOeH-
HOCTH mporiecc o00p 30B Hus (p KT JIoB. IIOK 3bIB €TCs, YTO TOYHOCTh PEKOH-
CTPYKLMHU (P KT JIBHBIX CTPYKTYP OIpEnesisaeTcsl 3H YeHUSIMH MPEUTOXEHHBIX Be-
muyuH. [IpoBoaWTCS cp BHEHHE 3THUX X p KTEPHCTHK NI (Op KT JIOB U (DOHOBBIX
COOBITHIA, T KXe MpemT I' I0TCA KPUTEPHHU IUIS MO BIeHUS (OH .

5.1. KoangecTBo 31eMeHTOB (p KT 1 H P 3HbIX ypoBHAX. [Ipu H nm3e
¢p xT 110B 6 30BEIM SePaC-MeTOIOM KOJTMYECTBO BBIIETICHHBIX ®JIEMEHTOB H 1-M
u i-M ypoBHsAX (N1 u N;) cBg3 HO cTeneHHON 3 BucuUMOCTbiO (3). Tlok 3 Tenb
CTEIeH: P BeH HOMepY YpOBHs. B cilyd e mpuOJMXEHHOro BOCCT HOBJIEHHS IO-
K 3 TeJlb CTENeHU NPUHUM eT 3H deHme K:

Ni = (M), )

OnpenenuM cpefHee OTHOCUTENIBHOE OTKJIOHEHHUE IOK 3 Tesisl /X B CTENeHHOM 3 -
BHUCUMOCTH (4) OT HOMEp YpPOBHA p KT 11 ¢ 1O opmyse

12K -l

N, T
con i=2

&)

N —

IIpu TOYHOM BOCCT HOBJIEHHH (P KT JIOB 3H yeHue Oz = 0.
H puc.3 mnpeacr BieHbl p CHpeleseHUs P 3JTHMYHBIX COOBITUH 10 Beu-

yyHe 0.
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H puc.3, ¢p KT 16l 1300p KEHBI CEPBIM IBETOM, CMEII HHbIE W CIIyY ii-

HbIe I HHbIE TIOK 3 HBI CHHHM U Kp CHBIM, COOBITHS, p crpeneneHHble mmo I' yccy
¢ 0 = 0,3, — 3esenbM. s GONBIIMHCTE (PP KT JIOB 5 K H XOIHUTCS B I M 30HE
[~0,2,0,2], BOTpHI TenbHOI 06 CTH IOCTHT €T 3H YeHus dx = —1,5. OcT Jib-
Hble P CHpeleSieHus CYIIECTBEHHO OTIMY I0TCS OT (pp KT JIbHBIX. {1 GOJIBIINH-
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CTB CMeIll HHBIX M CJIyd HHBIX COOBITHI P CIpeIeleHHs 10 O H XOUATCH B
06J1 CTH TONOXHUTEIBHBIX 3H YeHWil M J0oCTHT 10T dx = 3,0. M KCHM JIbHOe
KOJIMYECTBO COOBITHIA, p clpeneNeHHbIXx no I' ycey, coorserctByer 0 = —O0,6.
ITonoxenust muKoB st H Gopos 1 HHbIX Gaus(0,3) u Gaus(0,03) ¢ p 3HbIMH
3H YEHUSIMU 0 COBII A 10T (CM. puc. 3, 0).

H puc.3,6 MOK 3 HBl p CHpeleneHus Mo dx AMd CMell HHBIX (cuHsAs 06-
J CTh) I HHBIX, T KXe ®KCHOHeHIH JibHbIX Exp(—1,2x) (OMUBKOB s1) U CTe-
nenHsix Pow(xz, —2,04) (¢uoneros st) coObITHIA, UMEIOMINX OIMH KOBOE M KCH-
M JpHOe 3H yeHne Prtn = 0,43. H pwuc.3,2 npeacr BieHsl p crpeneneHus
no S s ciyd WHBIX (Kp CH 9 00J1 CTh) I HHBIX, T KX€ DKCIIOHEHIIM JIbHBIX
Exp(—0,352) (onuBKoB s1) u creneHHbix Pow(z, —0,984) (¢uoneros s) coGbl-
THUH, UMEIOIUX OOWH KOBOE M KCHM JibHOe 3H uyenwme Prtn = 0,28. P cmpene-
JNieHe 1o Oy JTS CTENeHHBIX COOBITHII CONEpPXMT IHK B 00 CTH [—0,2,0,2],
OOJBIIIMHCTBO CMEII HHBIX, CITyd HHBIX W ®KCIIOHEHIM JIbHBIX I HHBIX H XOIIATCS
BHE YK 3 HHOIO AU I 30H .

P cnpenenenus IS P 3HBIX 9KCIIOHEHIH JIbHBIX Exp(—1,2z),
Exp(—0,352) coObITHII cMelleHbl B OO CTh OTPHII TEIBHBIX U IOJOXHTETBHBIX
3H YeHHil dx COOTBETCTBEHHO (CM. puc.3,0). P copenenenus Uis CTENEHHBIX
Pow(z, —2,04), Pow(x,—0,984) coGbituii MOXOXH M H XOmiTcss B 001 CTU
[—1,0,1,0] (cMm. puc. 3, e).

T xum o6p 30M, orp Huuenue [dx| < 0,2 MOXET HCIONMB30B Thesl K K KPH-
Tepuil I p 30eyieHns p KT JIBHBIX U (DOHOBBIX COOBITHI.

5.2. Konu4ecTBO HOBBIX DJIEMEHTOB B K JKIOM KTe JeleHuda. P ccMoTpum
BBIJIEJICHUE BJIEMEHTOB (Pp KT JIOB B CIIyd € UX NPUOIMXKEHHOTO BOCCT HOBJICHUS
SePaC-meTonom.

H puc.4 nox 3 Hbl 251eMeHTbI Qp KT 1 H P 3HBIX YPOBHAX. Bce aneMeHTs
HMEIOT CKBO3HYI0 HyMep LIMIO, He 3 BUCdIylo oT ypoBH4. H puc.4, mnepsbrit
aneMeHT nenutcs H Tpu 4 ¢ti (Ng3 = 3). H cnenyromem ypoBHe BTOpPOIi aiie-
MEHT 00p 3yeT 6oJibliie BIEMEHTOB, YeM 1epBOH 4 JibHbIH (Ngo = 4). CymMmM pHoe
KOJIMYECTBO T KHX 3JI€MEHTOB 0003H uuM Ni. Tperuii u yeTBepThIidl DIEMEHTHI

Ny =3 ‘ Ngp = 3, 0
a1 = Sy = (10101)
B B 5 Ng=1, Ng=2  Ny=1,
Nap=4 Nag=1 Nay=2 Sy=(00100) S3=(10001) Sy = (11111)
Not NotDiv NotDiv
Div P Py an

Puc. 4. Cxem pgenenus ¢p KT 1 H P 3HBIX YPOBHSX B CIIyd € NPHOIMKEHHOTO BOCCT -
HOBJICHUS
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00p 3yIOT MEHbIIIEe BIEMEHTOB, YeM MepBoH 4 JbHbBIA (Ng3 = 1, Ngg = 2). Cym-
M pHOE KOJIMYEeCTBO T KHX DJIEMEHTOB 0003H 4uM [N_.

OnpeennuM cpeHee OTHOCHTENbHOE OTKJIOHEHHE 0p KONMYECTB JIeNeHHil
Ng; OT IepBOH 4 JIBHOTO [Ng1 JUIS ®TIEMEHTOB, y KOTOPBIX JIENeHHii Goblre Sp+
M MEHbIIE O p_ MIEPBOH Y JIBHOTO, CICAYIOIIUMH (DOPMYIT MH:

1 Nd Ndl = Nd Ndl
Sptr = A= ép_ - = 6
D+ = o Z N o= Z o (6)

TIpu TOYHOM BOCCT HOBJIEHMM (Dp KT JIOB 3H YeHMs dp, M dp_ p BHBI Hymo. H
pHC. 5 TIPEACT BJIEHHI P CIpEIeNeHns P 3MMYHBIX COOBITHIA 10 BEMUMHE 0.

H puc.5, ¢p KT a6 u3006p XEHBI CEPbIM IBETOM, CMEII HHBIE U CIIy4 K-
HbIe [ HHbIE ITOK 3 Hbl CHHUM M Kp CHBIM, COOBITHSI, p crpemsieHHble 1o [T yccy
¢ 0 = 0,3, — 3enenbM. 151 G0NbIIMHCTB PP KT JIOB P CHpeleeHre H XOIUTCs
B 11 1 30He [—0,5,0,5]. Oct 5bHBIE P CHIpeieeHus CYIECTBEHHO OTIIMY FOTCS
OT (pp KT JIBbHBIX, OCOOEHHO B 00Nl CTH HOJIOXKHTENBHBIX 3H UeHMi. P cnpenee-
Hus it H 6opoB 1 HHbIX Gaus(0,3) u Gaus(0,03) ¢ p 3HBIMH 3H YEHHSIMH O
np KTUYECKH COBH J 0T (CM. puc. S, 6).

H puc.5,6 MOK 3 HBl P CIpefeieHus 1o 0p AMs CMeIl HHBIX (cuHsAs 06-
JCTh) Jl HHBIX, T KXe 9KCMOHeHUH JibHbIX Exp(—1,2x) (0MMBKOB ) U cTe-
nenHsix Pow(xz, —2,04) (¢uoneros st) coObITHIA, UMEIOMINX OIMH KOBOE M KCH-
M JpHOe 3H yeHne Prtn = 0,43. H puc.5,2 mpencr BieHsl p crpeneneHus
10 0p AMA CIyd HHBIX (Kp CH 4 OGN CTh) JI HHBIX, T KX€ 9KCIOHEHIH JbHBIX
Exp(—0,35x) (onuBkoB $) u crenenHbix Pow(x, —0,984) (puoseros s1) cobbiTwii,
UMEIOIIMX OJIMH KOBOE M KCHUM JibHOE 3H 4yeHue Prtn = 0,28. BoJbIIMHCTBO 9KC-
HOHEHIM JIbHBIX M CTEIEHHBIX COObITUi H Xxomsrcs Bue o0 cru [—0,5,0,5].

P cnpepenenust skcnoHeHUw JIbHBIX coObitnii Exp(—1,22) u Exp(—0,35z)
(cM. puc.5,0) UMET MeXay co0Oil He3H UMTEbHBIE P 37IM4YMA. AH JOTHYH 5
ocoGeHHOCTh H OMmiox ercst u mist creneHHblx Pow(z, —2,04), Pow(z, —0,984)
(cM. puc. 5, €) coObITHiA.

T xum 0o6p 30M, orp Huuenue |0p| < 0,5 MOXET HCHONMB30B Thesl K K KPH-
Tepuid U1 p 3aeneHus ¢p KT JIbHBIX U (POHOBBIX COOBITHIL.

5.3. lona HepmenAIMXcs 3J€MEHTOB. P CCMOTpUM CTpPYKTypy B/IEMEHTOB
p KT 1 H p 3IMYHBIX YPOBHSAX B CIIy4 € NPHUOJMKEHHOIO BOCCT HOBJICHHMS
(cM. puc.5,6). Tlepsbiii anemeHT Aenutcds H Tpu 4 ¢t (Ng1 = 3) U uMeer
crpykrypy S = (10101). Bropoii anement He genurcst (Ngo = 1), T K K K B
crpykrype S = (00100) comepxurcsi TONBKO OOH 3 IOJHEHH s 4 CTh. JI0JIi0
T KHMX 9/IEMEHTOB H JIOBEpUTEIbHOM ypoBHe 0003H uuM P ;. Tperuil anemenr
menutcss H aBe 4 cth (Ngs = 2), uro orp xeno B crpykrype S = (10001).
Bce 4 cru werBeproro anemeHT 3 monHens! S = (11111), u B 1 jbHeimeM oH
He jgenutcs (Ngqg = 1). O6GO03H 4uMM JOJI0 T KUX 3JEMEHTOB H JIOBEPHUTEIIbHOM
ypoBHe K K P aj. Ilpu TouHoM BoccT HOBleHuU (bp KT JIOB 3H yeHud P u
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Puc. 5. P crpenenenue p 37IM4YHBIX COOBITHIA 110 BEIUYUHE Jp

Py an p Bubl Hymo. H puc. 6 npenct BiaeHo p clpejeeHue coObITUI 110 foie
Py 1 and p 371MYHBIX JI HHBIX.

H puc.6, ¢p KT bl 1300p XEHbI CEPBIM LIBETOM, CMEILl HHbIE U CIIy4 IHbIE
I HHBIE IIOK 3 Hbl CHHUM M Kp CHBIM, COOBITHS, p crpeieHHble o I' yccy
¢ 0 = 0,3, — 3enenbM. [Iy11 GoNbIIMHCTB (Pp KT JIOB P CHpeleleHre H XOaUuTcs
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Puc. 6. P crupenenenue p 3mu4HbIX cOObITHIA 110 poste P 1

)

B mu 1 30He [0,0,0,2]. Oct JbHBIE P CHpeieeHds BBIXODIT 3 9Ty OOJ CTh W
umetor muk npu P = 0,6. It # 6opos 1 uubix Gaus(0,3) u Gaus(0,03) ¢
P 3HBIMHU 3H YEHMSIMU 0 P CIIPEeSIeHHs P KTUYECKH COBH A 10T (CM. pHC. 6, 6).

JI CTb) 1 HHBIX,

H puc.6,6 mok 3 HBl p crpefenenus mo Py ; Iad cMel HHBIX (CHHAS 06-
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nenHsix Pow(z, —2,04) (¢uoneros st) coObITHIA, UMEIOMINX OIMH KOBOE M KCH-
M JbHOe 3H yeHHe Prtn = 0,43. H puc. 6,2 mpeacTt BiaeHsl p cHpeneseHus 1o
Py 1 g cinyd iHBIX (Kp CH 4 00JI CTh) 1 HHBIX, T KX€ BSKCIOHEHLM JIbHBIX
Exp(—0,352) (onuBKoB s1) u creneHHbix Pow(z, —0,984) (¢uomneros st) coGbI-
TUH, UMEIOIIMX OIMH KOBOE M KCHUM JIbHOe 3H 4yeHwe Prtn = 0,28. Bonpmma-
CTBO 9KCIIOHEHILIN JIBHBIX M CTETIEHHBIX COOBITUN H XOOATCA 3 Tpedesa MU o0l cTu
[0,0,0,2].

P cnpepenenust sKcnoHeHUW JIbHBIX coObitnil Exp(—1,22) u Exp(—0,35z)
(cM. puc. 6,0) UMEOT MeXIy coOOW He3H YUTEIbHBbIE P 3IHYUd. AH JIOTUYH S
0co0eHHOCTh H 0o ercs U st creneHHsix Pow(x, —2,04), Pow(xz, —0,984)
(cM. puc. 6, €) coObITHiIA.

T xum 06p 30M, orp Huuenne P ; < 0,2 MOXeT HCHOMB30B ThCI K K KpH-
TepHii U1 p 3aeneHus Gp KT JIbHBIX U (POHOBBIX COOBITHIL.

6. AHAJIN3 TAHHBIX C YYETOM KPUTEPUEB

B 1 HHOM p 311eme uccienyercs BAusHIE KPUTEPUEB H KOJIMYECTBO COOBITHIA,
BoccT HOBJIEHHBIX SePaC-MeTonoM K K ¢p KT Jbl, T KX€H P CHpelelIeHud 110
p 3MepHoctd Dy g p 3MHYHBIX A HHBIX. B K dectBe kpurepueB K, D, P
BBIOD HbI CJIEIYIOIIHE OIp HUYEHUS:

e K — cobbitus ¢ BenmunHoi |05 | < 0,2;

e D — cobbitus ¢ BenuuuHoii |6p| < 0,5;

e P — coOsrtud ¢ poneit Py ; < 0,2.

B p 6oTe p ccMOTpeHbI Bce BO3MOXKHbBIE KOMOUH LUK 3THX KpurepueB: K D,
KP, DP, KDP.

6.1. Bocct HOBIIeHHE (Dp KT JIOB ¥ MO BjeHHe (hOHOBBIX cOObITHIA. B 11 H-
HOM ITyHKTe (bp KT JIBI M P 37IM4HbIE (DOHOBBIE COOBITHS (TIepeMelll HHBbIE, CITyd H-
HBIE, p cIpefeneHHble 1o I yccy, T KXKe 10 9KCIIOHEHLM JIbHOMY U CTEIIEHHOMY
3 KOH M) H nusupyiorcd SePaC-meTonoM ¢ mpuUMeHeHHeM MpeUIOXEHHBIX KpH-
TEpUeB.

B 1 Gnuile mpuBeneH 0Jis COOBITHIA (B MPOLIEHT X), BOCCT HOBJEHHBIX K K
tp KT JBI, IOC/IE IPUMEHEHHI KpHUTepHeB. 3H YEHHE OMpEAeNsioch 10 OTHOIIe-
HHUIO K H 4 JIbHOMY KonudecTBy coObrtuii (1823) B 650K X 1 HHbBIX. BO BTOpOM
CTOJIOMKE TIpUBEEeH HOJ COOBITHIL, BOCCT HOBJIEHHBIX 0€3 ydeT KpHUTEpHUEB.

W3 T GauLbl BUIHO, YTO MPOLEHT COOBITUI, BOCCT HOBJIEHHBIX K K Pp KT JIbl,
3 BUCHT OT TUI TNPHMEHEHHOro KpuTepusi. B ciiyd e ucrmonp3oB HUSI OAIMHOYHBIX
KpuTepueB H nbosblee noj BieHue npoucxomut no K (oct ercst 71 % ¢p Xt -
noB). Kpurtepun SBISI0TCS HE3 BUCUMBIMH, T K K K IOC/IE COBMECTHOTO IIPHMEHe-
HUS1 JIIOOBIX JBYX M3 HUX OCT €TCS MEHblIe COOBITHI, YeM I0Cie NMPUMEHEHHST UX
1o otpenbHocTd. [Ipumenenne komMOuH 1mu K D P noa BisieT MojoBUHY p KT -
soB (oct ercs 53,9 %).
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Jons coObITHI, BOCCT HOBJIEHHBIX K K (bp KT JIbl, IIOC/Ie IPIMEHEHN KPUTEpHEB

T courit % coObITHI % coObITHI MOCTIe TPUMEHEHUS KPUTEPHUEB
SePaC ", I'p | P |[kD|KP|[DP] KDP
Fractals 96 71,0 | 82,1 ] 83,7 ] 62,5 | 59,4 | 72,9 53,9
Mixed 43 73 | 123105 |04 | 03 | Menee 0,05
Random 28 1811067050908 0.2
Exp(—1,2) 43 84 | 4409|1505/ 03 0,05
Exp(—0,35) 28 54113 |22] 040406 0,05
Pow (z, —2,04) 43 184]126] 09 | 81 | 03 | 04 0,05
Pow(z, —0,984) 28 202159 | 1.8 40 | 08 | 09 0,3
Gaus(0,3) 43 591 35] 0409|0102 0,05
Gaus(0,03) 46 7113307090202 | Menee 0,05

Kpurepuit K npuBogur K H HOOJbIIEMY IO BJIEHHIO CIIyd HHBIX I HHBIX
(oct ercd 1,8 %) 1 OK 3bIB €T H MMEHbIIIEE BO3ACUCTBUE H CTEIIEHHbIE COOBITHUS
(oct ercs 6oinbiue 18,4 %). Ilpu npuMeHeHUH ero K COOBITUSIM, P CIpeleIeHHbIM
mo I' yccy, T KXe K cMell HHbIM U 3KCIIOHEHLM JIbHBIM [l HHBIM OCT €TCSl OT
5,4 o 8,4 % coOwITHil.

Kpurepuit D npuBogut K H HOONBIIEMY TMOJ BJCHUIO CIy4 WHBIX, CMEIl H-
HBIX U 9KCIOHeHUH JibHbIX coObiThit Exp(—0,35,z) (oct ercs mensie 1,3 %) u
OK 3bIB €T H HMEHblllee BO3eHCTBHIe H crereHHsle 1 HHble Pow(x, —2,04) (oct -
ercsi 12,6 %). Ilpu npuMeHeHUH ero K OCT JIbHBIM H 60p M ocT eTcsi ot 3,3 1o
4.4 % coObITHIA.

Kpurepuit P npusoaut K H HOOJIbIIEMY HOJ BJIEHHIO COOBITHIH, p CIIpesiesieH-
HeIX 10 [" ycey, (oct etcd mensuie 0,7 %) 1 OK 3bIB €T H MMEHbLIEE BO3ICHCTBUE
H cnyd iHele 1 HHble (ocT ercsl 6,7 %). Ilpum mpuMeHeHMH ero K OCT JIbHBIM
H 6op M oct ercs ot 0,9 no 3,1 % cobeituii. OT™MeTHM, 4TO KpUTepuii P BO3-
AeicTByeT H nboiee CHIbHO H (DOHOBBIE COOBITHS M H WMEHBIINM OOp 30M H
¢dp xt nbl (ocT ercd 83,7 %).

CoBMecTHOe NpUMEHEeHNEe KPUTEPUEB YCHIMB €T MO BIeHHE (POHOBBIX COOBI-
trid. [Tocne npumenenns komoun 1wt K P u DP oct erca mensiie 1 %, mocie
KDP — wmenbuie 0,2 % (poHOBBIX COOBITHI.

T xuM 06p 30M, KpUTEPHH, IIPUMEHEHHbIE K (PP KT JIbHBIM COOBITHSIM, YMEHB-
I 0T KOJIMYECTBO BOCCT HOBJICHHBIX (bp KT JIOB, IPUMEHEHHE HECKOJIBKHUX KPH-
TEpHUEB MO3BOJISIET CYIECTBEHHO 10 BUTh (POHOBBIE COOBITHSI.

6.2. P copenenenue no ¢p Kt abHOH p 3mMepHoctH Dp. P ccmoTpum us-
MEHEHHUE P CIpeleleH’id p 3JTUYHBIX COObITHII 110 Dp 1ocjae NpUMeHeHHs KpH-
tepueB. H puc.7 u 8 ucxopHpie coObITHS M300p XKEHBI CEPhIM LIBETOM,  II0CTIE
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Puc. 7. P cnpenenenne mo Dy mng ¢p KT 710B ( ), COOBITHH, p CHpelesieHHBIX IO
I ycey (6), nepemerr HHbIX (6) M CIIyd HHBIX (2) A HHBIX

npuMeHenus kputepueB K, D u P — CHHUM, Kp CHBIM U 3€JIHBIM COOTBET-
CTBEHHO.

H puc.7 mok 3 HO p copexmenenue mo Dy mig ¢p KT 0B ( ), COOBITHH,
p crpenenennsix 1o I' ycey ¢ o = 0,3, (6), nepemell HHbIX (6) U CIIyd HHBIX (2)
I HHBIX. [ ¢bp KT JIOB y4eT KPUTEPHUEB HE3H UYUTEIBHO MEHSET popMy p crpe-
nenenus. IlonmoxeHus M KCUMYMOB OCT IOTCS NpH TeX Xe 3H yeHusax Dp. na
coObITHil, p cripeneneHHbIx 1o I yccy, npuMeneHue kputepues K 1 D npuBOIuT
K 3H YUTEIbHOMY YMEHBIIEHHIO M KCUMYM H €r0 CIBHUTY B OOJI CTb MEHBIINX 3H -
yennit Dp, wucnone3oB Hue P mon Buger p crpenenenue. s nmepemMenn HHBIX
coObITHiT yueT Kputepus: K 3H YUTETIBHO yMEHbUI €T M KCHMYM, HCIIOJIb30B HUE
D u P nox Busier p crpenesiende. st ciiyd WHbIX COOBITHI IPUMEHEHHE KpUTe-
pusi P nNpUBOOMT K YMEHBLICHHI0O M KCUMYM U €ro CABHIY B 00J CTbh OOJBIINX
3H yeHnii D, yder K u D mox Bisger p clpenejieHue.

H puc.8 nox 3 HO p copenpenenue o Dp and ®KCIOHEHIH JBHBIX ( , 6) U
CTeleHHbIX (8, 2) COObITHH. BHmHO, 4TO WISl ®KCMOHEHIH JbHBIX Exp(—1,2x)
coObITHil mpuMeHeHne KputepueB K W D NPUBOOUT K YMEHBIICHHUIO M KCH-
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Puc. 8. P cripenenenue no D 171 9KCIIOHEHLM JIBHBIX ( , 6) ¥ CTEHIEHHBIX (6, 2) COOBITHIA

MyM M €ro cABUry B oOJ CTh MeHbLIMX 3H 4yeHuid Dp. [ dKCHOHEHIHM Jib-
Hbix Exp(—0,352) coGbITHil mpuMeHeHHe KpuTepusi X OpuBOAUT K 0GP 30B HHUIO
ABYX HOBBIX M KCHMYMOB BMECTO MCXOIHOTO, KpuTepuii D mop BisieT p crpe-
aenenne. Kpurepuii P 11 000MX THIIOB 3KCIIOHEHLM JIBHBIX COOBITHI IOJ BIISIET
p cupenenenue. BunHo, uyro mist crenennsix Pow(z, —2,04) coGbituil npuMeHe-
Hue kputepueB K u D NpUBOOMT K YMEHBIIEHHI0O M KCHUMYMOB. Il CTENIEHHBIX
Pow(z, —0,984) cobbithii H GiIOf eTCsl yMEHbLIEHHE M KCHMyMOB M TOJ BIIEHHE
H uOOJIbIIIEr0 M KCUMYM IIpu ydeTe orp HuueHuid K u D coorBeTcTBeHHO. Kpu-
Tepuii P NPUBOAUT K IO BIGHWIO P CIIPEAeSICHUH 11 0O0MX THIIOB CTETIEHHBIX
COOBITHII.

T kuM 0Op 30M, yCT HOBJIEHO, YTO KPUTEPHUHU BIUIIOT H opMy p cripejie-
JeHus (POHOBBIX COOBITHI MO p 3MepHOCTH Dp. BDTO NpOsBILIETCS B YMEHbIIIe-
HUM U CABUTE M KCHMYMOB P CIIPEHETEeHHIl WIN NP KTHYECKH IOJTHOM IOA BIIe-
HUM (POHOBBIX cOObITHH. [l (pp KT JIOB NMpHMEHEHHE BBEAEHHBIX KPUTEPHEB HE
BJIEYET M3MEeHeHHs (hOopMbl p cripepesieHus Mo Dy 1Mo cp BHEHHIO ¢ (DOHOBBIMH
COOBITHSIMH.
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3AKJIIOYEHHUE

B 1 HHO#t p Gore ¢p KT Jibl U p 37IM4YHBIE (DOHOBBIE COOBITHS (IiepeMeln H-
HBIE, CIy4 iHbIE, p CIIpelesieHHble 10 3 KOHYy ' ycc , T KXe IO CTeIEeHHOMY U
9KCIIOHEHIM JIBHOMY 3 KOH M) H nusupyorcd SePaC-meronom c Lenblo mouck
U PEKOHCTPYKLUH (Pp KT JIBHBIX CTPYKTYP.

ITok 3 HO, YTO 4 CTh (POHOBBIX COOBITHII BOCCT HOBJIMB €TCS K K (Pp KT JIbL.
Yer HOBNEHO, YTO MOJI BJIGHHE CTENEHHbIX U DKCIIOHEHIHU JIbHBIX COOBITHI MEHb-
e, 4eM CMell HHbIX W CIyd WHBIX, T KXe COOBITHH, p CIIpe/leJIeHHBIX M0
I" yccy.

P ccmotpensl p crpeneneHust p 3MWYHBIX COOBITHI 1o p 3MepHOocTH D,
Yer HOBNEHO, 4TO p cripeesieHus s ¢p KT JIOB U (POHOBBIX COOBITHH p 3/1MY -
forcd. [Iok 3 HO, YTO MOJIOXKEHHe M KCUMYMOB UTSl IepeMelll HHBIX U CIIyd HHBIX
COOBITHIT 3 BUCHUT OT P CIIpEIeSIeHUs 10 MHOXECTBEHHOCTH, Il DKCIOHEHIU JIb-
HBIX — OT 3H YEHMS I p METP OKCIIOHEHTBI, I COOBITHH, P CIIPENEICHHBIX
no I' yccy, He 3 BHUCHT OT BenuuuHbl 0. P crpeneneHust CTeNeHHBIX COOBITHIA
UMEIOT TPH M KCHMYM , HOJIOXEHHE IEepPBOro 3 BHCUT OT MOK 3 TeNld CTEIeHH,
MOJIOKEHHUS APYTHX HE 3 BHUCAT OT HEro.

[peioXeHsl BENUYUHBI, YYUTHIB IOIUE OCOOEHHOCTU (PP KT JIbHBIX CTPYK-
Typ. IIpoBeneHo cp BHEHHE 3THX BEJIMYMH LI (Pp KT JOB U (DOHOBBIX COOBITHIA.
Ycr HOBIIEHO CYIIECTBEHHOE P 3JIMYUE B MX NOBEJEHHUU, U IPEUIOXKEHBI KPUTEPHH
IUIS TIOJ, BIeHUS (QOH .

[penct BieHbI Pe3yjbT Thl HIPUMEHEHHs KPUTEPUEB IS P 3JIMYHBIX COOBITHIA.
Yer HOBNEHO, YTO KPUTEPUM BIUSIOT H (hopMy p cripeeneHus (POHOBBIX COObI-
THIA 110 p 3MepHOCTH Dp. DTO NpOsBIIeTcS B YMEHBILIEHUH U CIBUIE M KCUMYMOB
p crpeneneHuid WK 1p KTUYECKH MOJHOM MO BJeHUH (OHOBBIX coObThil. [1pu-
MEHEHHUE BBEICHHBIX KPUTEpHUEB I (Pp KT JIOB HE BIIEYET U3MEHEHHd (DOPMBI
p cnpexnenenus o Dp.

NPUWIOZKEHHME A

OTINYUTETBHBIM TIPU3H KOM (bp KT JIOB SBIFETCS P 3MMYHME TOIOJIOTHYECKOM
U (p KT npHOU p 3MepHOcTedl. Tomomoruueckue p 3MEPHOCTH TOYKHU, MPSMOH,
IUTOCKOCTH P BHBI HYJIIO, €AMHUIIE M JBOMKE COOTBETCTBEHHO. Pp KT JBH 4 P 3-
MEPHOCTb OIIpe/iesIsIeTCsl IMH MUKOM 00p 30B HHUS 00BEKT . Pp KT JIBI X P KTe-
pHU3yI0TCA P 3MMYHBIMU P 3MepHocTaMH: X ycnopd —be3ukosuu , MUHKOBCKOrO
(knetouyHoit) u ap. [24,25].

P 3mepuocts X ycmopd —besukoBuu Dy H 3bIB eTc  ¢p KT JIbHOH
U orpenendercd K K 3H yeHue d, npu KotopoM mep My MMeeT KOHEYHOEe 3H -
YEeHHUe:!

N
My = lim 1gf2lz. (7
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3mecy omep Top inf 03H Y eT MUHUM JIbHOE W3 BCEX BO3MOXHBIX MOKpHITHHA C'
P CCM TPHB €MOr0 MHOXECTB , N — KOJMYECTBO IPOOHUKOB P 3MepoM [; < €,
TOKPBIB IOIIUX 00BbeKT. Bennunn €~ H 3bIB €Tcd p 3pelleHHeM.
P 3mepHOCTs MUHKOBCKOTO (KJIETOUH $1 p 3MEPHOCTh) D} ompenensercs 1o
topmyie
Db = —lim M
-0 Inl

®)

3mecy N(l) — KOMHYECTBO HPOOHUKOB P 3MEPOM [, TIOKPBIB OIUX 00beKT. s
(p KT J10B ¢ HE3 BUCUMBIM jeeHueM (Mpwi. b) KJIeTouH S p 3MEpPHOCTb COBII -
I er ¢ p 3MepHOCThI0O X ycnopd —beszukoBuu , a1 ¢p KT JIOB C 3 BUCUMBIM U
KOMOWHHUPOB HHBIM aenenueM (npwi. B) onm p 3muunsl (Dy, > Dp). Kieroun s
P 3MEpHOCTh siBIIsieTcss Oosiee rpyboil X p KTEPHCTHKOM, T K K K IPEANoa I er
OIMH KOBBII P 3Mep 3JIeMEHTOB (p KT J1 H OTHOM ypPOBHE.

INPJIOZXKEHMUE B

CylIecTBYIOT p 37IU4YHblE THUIBI (Op KT JIOB (C HE3 BUCUMBIM, 3 BHCUMBIM H
KOMOMHHUPOB HHBIM JIeJICHHEM U CTeil), KOTOpbIE SBJSIOTCS P 3HOBUIHOCTSIMU K H-
TOPOBCKMX MHOXECTB («K HTOPOBCK $ IIbUIb»). DPp KT JIbl C 3 BUCUMBIM U KOM-
OMHUPOB HHBIM JIEJIEHHMEM H 3bIB I0TCS (PP KT JI MM C HEpP BHBIMH OTHOLUEHHUSIMH.

P ccmoTtpum ¢p KT 7B ¢ He3 BUCHUMBIM jeneHueM. H ubonee u3BecTHBIM
IPEACT BUTEJIEM DTOrO TUI 4BJIETCS TPH JHOE K HTOPOBCKOE MHOXECTBO, IIPO-
necc (hOpMHPOB HHUA KOTOPOIO IOK 3 HH puc.9, . McXOqHBIM 21eMEHTOM SIBIIS-
ercst exHUYHBIH oTpe3ok [0; 1] Bronb ocu X. YcioBHO p 300beM €ro H TP 4 -
CTH, 4TO COOTBETCTBYeT 0Op 30B HMIO ¢bp KT J1 ¢ OcHOB HHMeM Pr = 3. Btopymo
9 CTh YOI JIUM, IIE€PBYIO M TPEThi0 OCT BUM. H 30BeM 3Ty mporeaypy KTOM jene-
HUs1 dJieMeHT p KT J1 B nporecce ero oop 308 Hus. IlomyuuBliyiocs CTpyKTypy
06031 unMm S = (101), roe «1» cumBonU3UpyeT ocT Bimylocsd 4 cth, «0» — Hc-
KJIIoueHHy0. KoanmyecTBo eIUHHI[ B CTPYKType OIpefeNseT KOJUYECTBO HOBBIX
BIIEMEHTOB B K XIOM KTe JefieHnd. H crenyroumx ypoBHAX IpoLecc AeTIeHUS
nosropsiercst. HoBble ®JIEMEHTBHI MMEIOT OfMH KOBBIH p 3Mep, p BHbIA 1/Pp ot
P 3Mep pPOOUTENbCKOro, M AENATCS He3 BHCUMO.

H puc.9,6 npenct BneH npouecc (opMHpPOB HUA (p KT T C 3 BUCHMBIM
nenenueM. HMcxonnbiii anement (orpe3ok [0; 1]) ycioBHO p 30uUB eTcs H 4eThIpe
4y ctu (ocHoB HUe Pr = 4). H mnepBoM ypoBHE OCT I0TCS NEpPB S, TPEThS U YeT-
BeptT 4 cru (ctpykryp S = (1011)). H creayromux ypoBHSIX HPOLECC TeeHHs
IIOBTOPAETCS C YYETOM TOIO, YTO OTPE30K, COCTOSIIMH U3 TPEThEH U 4ETBEPTOU
9 CTeil, MpeACT BJISeT eAMHBIA 00beKT (3 BHCHUMOE JejieHue). KomuuecTBo HOBBIX
DIIEMEHTOB B K KIOM KTe JEJIEHHs OIpenendeTcsd KOIMYECTBOM OTPE3KOB, HE
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Puc. 9. Ipouecc opMupos Husg Gp KT JIOB C HE3 BUCUMBIM (), 3 BUCUMBIM (0) U KOMOH-
HUPOB HHBIM (8) JIelIeHueM

equHUL B cTpykType. HoBble aementsl p 3amd otcs p 3mep mu (1/Pp u 2/Pp
OT p 3M€p POAMTEIBCKOIO).

ITpouecc 06p 30B HUSA Pp KT T ¢ KOMOMHUPOB HHBIM JIEJICHUEM NOK 3 H H
puc.9, 6. McxonHslil a1eMEHT yCIIOBHO p 30MB ercd H 1Tk 4 creil (Pp = 5).
H mnepBoM ypoBHe OCT IOTCS BTOp s, TPeThs M 4eTBepT g 4 ctu (S = (0111)),
KOTOpble 00p 3yl0T OTpe30K. H cienyommx ypoBHIX MPOUCXOAUT KOMOMHHUPO-
B HHOE JIeJIeHHe OTpe3K , HMEHHO BTOD S 4 CTb JEJIMTCS HE3 BUCHMO, TPEThS
W 4eTBepT 51 K K eAuHBIH 00beKT (3 BHCHMO). [lomyumBIuMecs a1eMEHTH p 3H-
g 1orcst p 3mep mu (1/Pp u 2/Pr or p 3Mep pomurensckoro). Kosmuectso
HOBBIX B3JIEMEHTOB B K XIOM [eJIEHMH HE COOTBETCTBYET HM KOJIMYECTBY €aH-
HHLl B CTPYKType, HH KOJIMYECTBY OTpe3KoB. [isi uX onpenesieHus Tpedyercs
HOJIHBI 1epebop p 3JIMYHBIX B PU HTOB WX BbIIENEHHS U3 OTpe3K . OTMeTnMm,
yro SePaC-mMeTonoM NpoBepsIoTCS THIOTE3bl HE3 BUCHMOIO M 3 BHCHMOTO Jelle-

HUA, q)p KT JIBI C KOM6I/IHI/IpOB HHBIM JICJICHUEM BOCCT H BJIMB IOTCA HpI/I6JH/I-
KE€HHO.
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