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1. BBEAEHUE

OnHoit 13 BaXKHEHUIIMX IPOOJIeM, CTOSIIINUX TIepe],
YeJIOBEUYECTBOM, CJIEAyeT CUUTATh IIOMCK ITyTeit mpo-
THO3UPOBAHUS U IIPEAyIIpeXAcHUS pa3HOMacIITa0-
HBIX Te0(U3NIECKUX U CBI3aHHBIX C HUMM TEXHOT'€H-
HBIX KaTtacTpod. DTU COOBITUS HAIIOMUHAIOT HaM,
YTO IIpoOeMa HAIeXHOIO IIPOrHO3UPOBAHUSI CTH-
XUIHBIX OSICTBUI M HaBEACHHBIX (CIIPOBOLIMPOBaH-
HBIX) KaTacTpo(UUECKUX COOBITUII CTAHOBUTCS BCe
0oJiee aKTyaJIbHOI, 0COOEHHO €CJIU YYECTh, YTO OKO-
JI0 TpeTH HacelleHust Poccuiickoit Menepaunu mpo-
XHBAeT B CEMCMOONACHBIX paiilOHAaX, TOE CO3NaHbl U
SKCIUTyaTUPYIOTCSI aTOMHBIE 3JIEKTPOCTAHLIUM U APY-
rve IpoMBIIUIeHHbIe npearnpusitys [CoouceBud, 2012].

CuuTaeTcs, YTO aHOMaJIUM OOYCIOBJIEHBI Aedop-
MAalMOHHBIMH IIpolleccaMu B InTochepe. 30Ha Mo~
TOTOBKM, COOTBETCTBYIOIIIAsI CUJIbHOMY 3eMJIeTpsice-
HUIO, UMEET XapaKTePHbIE pa3Mephl MOPSIIKA COTCH U
Iaxke ThICSIIM KuiaomeTpoB. KpymHomacmTaOHBI
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XapakTep HaOJII0JaeMbIX aHOMaJILHBIX BO3MYIIEHMA
€CTECTBEHHBIX MoJieil 3eMJIu, BbI3BAHHBIX MOATOTOB-
KO ceiiCMUUYECKOTO COOBITUS, MOXKET TOMOYb OOHAa-
PYXKEHMIO aHOMAaJbHBIX CTPYKTYp MyTeM U3y4YeHUsI
BOJIHOBBIX TIPOLIECCOB J1a00PaTOPHBIMU KOMIUIEKCA-
MM U JUCTAHLMOHHBIMM HabJMoneHUsIMU. Paguyc
30HBI AeiicTBUA n1e(DOPMALIUOHHBIX [IPOLIECCOB OLIE-
HuBaeTcst Kak R ~ exp () [Jo6posonbekuit, 1991,

2009]. Ona semuerpacenuii ¢ Maruurynoit A ~ 5
umeeM R ~ 500 KM (3Ta BeJMYMHA MHOTO OOJbIIIE,
yeM COOCTBEHHO paauyc 00JIaCTU ITOATOTOBKU COOBI-
TUil mogo6Horo auanasoHa Jl). OxHako aHOMaIMK
OOHApPY:KMBAIOTCSI HE B KaXIOil TOUKE 3TOM 30HBI,
a JINIIIb B TaK Ha3bIBA€MBIX ““UyBCTBUTEJIBHBIX 30HAX
3€6MHOI KOpPBI.

CyliecTByeT IIpeanoioxkeHne, YTo 00pa3yronine-
cd Tepen 3eMIICTPSICCHUSIMU U HeCyIIUde ITOJIOXHU-
TEJILHBIA 3apsil MHUKPOTPEIIUHBI, OIIPEIe/ISIONIe
CTPYKTYPY U DJIEKTPOCTAaTUUECKMI 3apsill OIpee-
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JIEHHBIX 00pa30BaHUI1 B TeOJIOrMYECKOM cpele, Iepe-
JaloT ero u3 ¢oKaabHON 00JIACTM K MOBEPXHOCTU
3emim. JlabopaTopHBIE 3KCIIEPUMEHTHI TOATBEP-
JKIIAI0T BO3BMOXHOCTb peain3allMyd 3TOro MexaHu3Ma
[Freund, 2013]. Takue amekTprUecKUe MOJIisI, BO3HU-
Kalolye Iepen 3eMJISTPSICCHUSIMU BOJIM3U TTOBEPX-
HOCTU 3eMJIU, COTIPOBOXAaeMble MOSIBJICHUEM U aT-
MocdepHBIX (MOHOC(EPHBIX) aHOMAIUN mepes 3eM-
JIETpSICCHUSIMU, HAOIIOMAIVCh B BUIE CBEYCHUIT Ha
SIULIEHTPAMU OYIYIINX CEUCMUYECKUX COOBITUIA.

Bo3MOXHOCTL OOHapy:KEHUSI CEMCMUYECKUX U
BJIEKTPOMATHUTHBIX U3JIy4YeHUI 3aBUCUT OT YPOBHS
€CTECTBEHHOI'O WJIM NPOMBIIIJIEHHOro (hoHa mepen
ceficMUYEeCKUM COOBITUEM, IapaMeTPOB 3eMHOIT KO-
PBI M CTPYKTYPHI oYara KOHKpeTHoro coonrtus. I1o-
3TOMY, HECMOTPSI Ha HaJluuue psiga yOeTUTEIbHBIX
a(ddeKkToB, cTaHAAPTHAS CTAaTUCTUKA, KaK MPaBUIIO,
MoKa ITOKa3bIBalla HU3KYIO JOCTOBEPHOCTh OTIECIb-
HBIX CEMCMMYECKUX, DJICKTPUYECKMX, MATHUTHBIX U
JIPYTUX aHOMAJTbHbBIX SIBJICHUIA.

B HacTosee BpeMst MHOTO BHUMaHUS YIEISIETCS
MaTeMaTUYeCKMM METOJaM aHajin3a BOJHOBBIX
CTPYKTYP, OTpaxarolux 0oCOOEHHOCTU Teou3nde-
CKUX IIPOLIECCOB B JIMTOC(Eepe U APYrux reocdepax.
OIHUM 13 OCHOBHBIX IPEHUMYIIECTB 3TOTO HOBOTO
HaIlpaBJICHUsI, OCHOBAaHHOIO Ha pa3paboTke (husnye-
CKMX ¥ IPUMEHEHNY COBPEMEHHBIX MaTeMaTUUEeCKIX
1 MEXaHMKO-MaTeMaTUIEeCKUX MoHeseil, SIBISIeTCS
BO3MOXKHOCTb “U30MpaTeIbHOTO IToAXoaa” Mpu U3sy-
YEeHUH 0OCOOCHHOCTEM CTPOCHMSI peaJIbHOM reou3u-
yeckoil cpeabl. Ocob0ro BHUMAaHMS 3aCTy>KUBaeT TO
00CTOSITENIbCTBO, YTO MATEMATUIECKOE MOJICJIMPOBA-
HUE II03BOJISIET IO-HOBOMY IIOAOMTY K aHAIN3Y JaH-
HBIX MOJICBBIX HAOIIONEHUIA.

CoBpeMeHHbIE MaTeMaTUYeCKEe MOAEIN reopu-
3UYECKOI Cpedbl 1OCTaATOYHO MHOTOOOpa3HEI. 31eCh
clielyeT BBIICIUTH KJIACC MeXaHUKO-MaTeMaTude-
CKU1X MOJIeJIei, KOTOpbIe aKTUBHO Pa3BUBAIOTCS B Ha-
cTosiee BpeMsl. DT MOIeIN 001aJal0T pa3IndHOM
CTEIIEHBIO CJIOXKHOCTU U OOIITHOCTH, YTO U OIIPEACIISI-
eT Kpyr pemraeMbix 3amad [Cobucesud, 2001]. IIpo-
CTEUIIIEN MOIENbIO SBJISIETCS MOJIEIb OAHOPOOHOIO
MOJIYTIPOCTPAHCTBA, MO3BOJISIONIAs OTBETUThH Ha He-
KOTOPbIE BOIIPOCHI B3aMMOACHCTBUS ITOBEPXHOCTHBIX
MCTOYHUKOB CEMCMMUYECKUX KOJeOaHUM C TPyHTOM
[babemiko u ap., 1983; YnuuHuH, 1984]. XapakTepu-
3ysl Hay4yHbIE JOCTMKEHUS B 00JIaCTM MaTeMaTude-
CKOIf reo(bU3UKH, CIeIyeT OTMETUTh, YTO B HACTOSI-
Iee BpeMsI 3TH 3aJavyy IpUOOPETAIOT 0COOYIO aKTy-
aJIbHOCTb.

CelicMO3JIeKTpOMarHUTHbIE SIBJICHUSI CIyXaT 4yB-
CTBUTEJIbHBIM WHIUKATOPOM MPOLIECCOB Pa3BUTHUS
zemyeTpsiceHuid. ITTOCKONMbKY 3JIEKTpOMarHUTHBIE
BO3MYIIIEHUS PACIIPOCTPAHSIOTCSI HAa 3HAUYUTEIbHbIE
pPacCTOSIHUS OT UCTOYHUKA U JIETKO NETEKTUPYIOTCS,
OHU MOTYT 3((PEeKTUBHO UCITOJIBL30BATHCS JJIsI pa3pa-
OOTKM METOIOB MpOrHo3a 3emyeTpsiceHuil. 3oHa
MOJATOTOBKM CUJIBHOTO 3EMJIETPSICEHUS UMEET XapaK-

IT'EOMATHETU3M U ADPOHOMMUA

BOJIBBAY u np.

TepHBIE pa3Mephl NOPSIIKA COTEH U IaXKe THICSIY KU-
JoMeTpoB. KpynmHoMacmTaOHbIl XapakTep HaOJro-
JTacMbIX aHOMAJIbHBIX BO3MYILEHUI €CTECTBEHHBIX
noJieif 3eMiM, BBI3BaHHBIX ITOITOTOBKOM ceiicMIae-
CKOT'O COOBITHSI, MOXET ITOMOYb OOHAPYKEHUIO aHO-
MaJIbHBIX CTPYKTYP IIyTeM U3y4eHUST BOJTHOBEIX IIPO-
LIECCOB JIA0OPATOPHBIMU KOMILIEKCAMMU.

B nmanHoit cTtatbe Ha ocHOBaHMU TTomxona [Vol-
vach et al., 2022a, b, ¢, d, e; BoixbBau u 1p., 2022; Ko-
gan et al., 2021; Koran, 2015] ncciienytoTcsi CBOMCTBaA
CTaTUCTUYECKOrO (PyHKIIMOHAa OT COBOKYITHOCTH
u3MepeHuil X-, Y- U1 Z-KOMIIOHEHT I'¢OMarHuTHOIO
moJisi, IpoBeaeHHBIX ¢ 1 mo 15 ¢eBpansa 2022 r. Pac-
CMaTpUBAIOTCSl CBOMCTBA COBOKYITHOCTH [aHHBIX,
MOJIyYEHHbIX KaK Ha MarHUTOBAapUallMOHHOM CTaH-
muu reogusndeckoro mnoimroHa bopok MHcTtuTyTa
¢usuku 3emut um. O.1O. [IImunra PAH, ycraHoB-
JIECHHOTro Ha ceBepe fpociaBckoii 06JacTu, Tak C
nomoltiblo Mmaruutomerpa GLK, Haxopsierocst Ha
TEPPUTOPUN APMEHUN B MOMEHT 3€MJIETPSICEHUSs
marHutynoin 5.3 (Metsavan, Armenia, 2022-02-13,
18:25:56 UTC), koTopoe MpOU3OLLIO B IIpeaenax
paccMaTpuBaeMOro MHTEpBajia BpEMEHU.

Takum o6pa3zoM, OCHOBHOM 1IeJIbIO JaHHOI pabo-
ThI SIBJISIETCS BBISIBJICHUE pa3/IM4usl CBOIMCTB CTaTU-
CTUKU JIBYX COOTBETCTBYIOIIMX OOJIBIINX aHCaMOJIei
pe3yabTaToB udMepeHuit. C yyeToM o4eBUIHOI pa3-
HULIBI reousnyeckux yeiaosuii Ha FOxxom KaBkase
¥ B LIEHTpaJIbHOM YacTn PyccKoif KOHTMHEHTAJILHOMN
riatopMbl (Pycckoil TuinuThl), aHaau3 NOA0OHOTO
OTJINYUSI, B YACTHOCTHU, MOXET IIOMOYb ITIPOABUHYTh-
Cs1 B peIlIEHMHM 3a1a91 OIIpeaeJICHISI KOOPAMHAT ITPp1-
OJIMKAIOIIETOCST CEMCMMUECKOTO COOBITHS.

2. JAHHBIE 1 MATEMATI/I‘IECIgI/IPI
AITITAPAT, UCITOJIB3YEMBIN
ITPU PELHEHUU 3AJAYN

Janee OymeM cuyuTaTh, 4TO JI00OOE (pu3MyeckKoe
nose x(z), U3MepsieMoe B CeiiCMOAKTUBHBIX PETHO-
HaX, MOXET OBITh MPEACTABIEHO B BUIE CIIEAYIOLIEN
CYMMBIL:

x(t) = x, () + x, (). (1)

B (1) ciyuyaitnast BenmuuHa X, (f) — (OHOBBII
IIIYM, TO €CTh COBOKYITHOCTb OOBIYHO HA0JII0JacMBbIX
CJIy9aiHBIX IIPOIIECCOB, BKIIIOUAs CloAa IIIyM CaMOM
U3MEpPUTENIbHO anmapaTtyphl. Torga Kak ciyJaiiHbIN
HpoLecC X, (#) mosaraeM BbI3BaHHBIM MHTEHCUBHBI-
MU SIBJIICHUSIMM pazjioMa JIMTOC(PEpHBIX IJIUT Ha
ocnabJeHHBIX ydJacTKax 3€MHOM KOpPbl BO BpeM:I
“UTOroBO¥M MOATOTOBKM’ TPUOIIKAIONIETOCS 3eM-
netrpsiceHus. I1o ananoruu c [Volvach et al., 2022a, b,
¢, d, e; BonpBau u mp., 2022; Kogan et al., 2021; Ko-
raH, 2015] B poii OCHOBHOII TUITOTE3bI B 3TOM CTaThe
MIPUHUMAETCS IIPEAIIOJIOXEHUE O CTaTUCTUYSCKOM
He3aBUCUMOCTU (Min c1aboii 3aBUCHMMOCTM) 3THX
JIBYX CJIy4ailHBIX CIaraeMbIX.

Ne 2
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Puc. 1. (@) CxemaTuyeckuii BUJ HEIIPEPBIBHBIX 3KCIIEPUMEHTAIBHBIX IULIOTHOCTEI BEPOSTHOCTU P X (w) (xkpuBas I) n Px, (w)

(kpuBast 2) [UIsl 3HAYCHNUIT CIIy4aiiHbIX MPOLIECCOB X{ () 1 COOTBETCTBEHHO X, (7) IUIst BLIOPAHHOIO OTPE3Ka Pealn3aLuu.

(6) CxemaTu4eckuit BUJ, HEMPEPBIBHOI SKCIIEPUMEHTATBHOMN TUIOTHOCTUA BEPOSITHOCTH Py (w) IUISI 3HAYEHU I Cly4yailHOH Be-

JIMYUHBI x (1) Ha JTaHHOM OTpe3Ke pealM3aliiy IIPY CYLeCTBOBAHNH HE3aBIUCUMOTO CITyJaifHOTO TIpoliecca X, () UIsi 3TOro oT-
pe3Ka ¥ BBITIOIHEHHs YCTIOBHSI COM3MEPUMOCTH IMPUHBI PACHpeeNieHust P, (W) ¢ HECKONbKMMU MEPUONaMH METKOMAC-

ITaGHBIX (BITYKTYalmii 3aBUCHUMOCTH P (W).

C 1enbio moayYeHusl CTAaTUCTUKY 3HAUYCHUI CITy-
4aifHO#l BEIMYMHBI X = X (f) pa3gennuM Becbh UHTEp-
BaJI BDEMEHM U3MEPEHUil cirydaifHoro rpoliecca x (7)
Ha OTHEJIbHBIE OTPE3K! pealM3alliid C OMMHAKOBOI

MPOAOJIKUTENbHOCTRIO. Ha puc. la cxematmyecku
n300paxeHa SKCIepUMeHTaIbHAs TUIOTHOCTb BEpO-

ATHOCTH P, (W) [UTs 3HAUYEHUII CITy4aitHOTO Mmpoliecca
x, () Ha 3amaHHOM OTpe3Ke peanu3anuu (kpusas /),
KOTOpasi coBnaaaja Obl ¢ TJIOTHOCTBIO BEPOSITHOCTHU
P, (W) IpH TOXIECTBEHHOM OTCYTCTBUU HA 3TOM OT-
pe3Ke CIIaraeMoro x, (7). 31ech ke Takxke cxeMaTride-
CKU MpUBEIEHA 9KCIepUMEHTAIbHAs MIOTHOCTh Be-
POSITHOCTH P, (w) (xpuBast 2) IJIs1 3TOTO Xe OTpe3Ka
peanms3anum, KoTopasi oTBevuaia 6bl 3HAUSHUSIM IPO-
1ecea x, (¢), ecam 6bI NX MOKHO OBLIIO KAKUM-TO 00-
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pazom usMeputhb. (Ha puc. la, 16 mist moBbILLIEHUS
HamISIAHOCTU paccMaTpuBaeTcsl ciydail HerpepbiB-
HbIX 3aBUCHMOCTEH P, | (w), XOTSI IpU NIPOBENCHUN
U3MEpEHU OObIYHO MMEIOT MECTO UX TUCKPETHbIE
BapMaHTbl; KPOME TOTO, C TOM XK€ 11€IbI0 Ha 3TUX CXe-
MaTUUYEeCKUX PUCYHKaX JOIyCKaeTcsl MpUOIMKeHHOe
BBITIIOJTHEHHE YCIIOBUSI HOPMUPOBKHU.) O0Oe COOTBET-
CTBYIOIIII€ KPUBBIE SIBISIOTCS “IIIEPOXOBATHIMU”,
TO €CTh COAEPKAIIUMHU OOJIBIIIOE YHCIO MEITKOMAC-
IITaOHBIX MalbIX (GIyKTyaluii. OTo CBOWCTBO SIB-
JISIETCS CJIEICTBUEM BO3HUKHOBEHUSI B (DYHKIIMIX
Px., (w) cmydaitHO# cocTaBsIOLIei, CBA3aHHOI C
OrpaHWYE€HHBIM YUCJIOM OTCUYETOB.

[ToTHOCTH BEpOSITHOCTH P, (W) st cymmbl (1)
IBYX HE3aBUCHUMBIX CIYyJaWHBIX BEJIUYMH MOXET
OBITH 3aITcaHa B (popMe CBEPTKHU BUA:

2023
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pe(w) = ]: P, (W)p,, (w—w')dw" 2)

W3 ananm3a uHTerpaia (2) ciaemyerT, YTO eCJIM K-
puvHa pacrpeneeHus p, (w) XoTs Gbl B HECKOJIBKO
pa3 MOpeBOCXOIUT IepUOd YKa3aHHBIX MeJIKOMAac-
mTabHBIX GIYKTyaluii 3aBucuMoct p, (w), To, B
pe3y/abTaTe BBIMOJHEHUSI CBEPTKM (2), mpousoiiaer
yCcpeaHeHMEe 3TUX MEJIKOMACIITAOHbBIX BO3MYIIEHUI,
CJIC[ICTBUEM UYETO CTaHET YMEHbIIEHUE X aMILJIUTY-
JIbI, TIOHUMaeMOIi KaK BeJIMYrMHa 3(PpHEeKTUBHOIO OT-
KJIOHEHUS OT HYJIEBOTO YPOBHSI COOTBETCTBYIOIINX
daykryanuii. Ha puc. 16 mpuBemeHoO cxeMaTu4ecKoe
1300paxeHne 3aBUCUMOCTH p, (W), OTBeyaloleii Ta-
KUM yCJIOBUSM. [IpMHLIMIIMAIBLHO BasKHBIM SIBJISIETCS
BBIBOJI, YTO MONOOHOE M3MEHEHME aMILIATYIbl MaJIbIX
¢iryKTyauii IIpu MOSIBJICHUN B CUCTEME “IOIIOJIHU-
TETBHOTO” HE3aBUCHUMOIO CIIy4alHOIO CJIaraeéMoro
BITOJIHE MOXKET OBITh 3a(DMKCUPOBAHO, B YACTHOCTH,
C MOMOIIBIO MAaTeMaTUYECKUX METOAOB Haromobue
npeo6pa3zoBaHust Oyphbe.

C 1enpio 6oJiee TTOAPOOHOro 0OOCHOBAHUS yKa-
3aHHOTO CBOICTBA, COCTOSIIIIETO B BBICOKOM BEPOSIT-
HOCTU 3HAYUTEJIBHOTO YMEHbIICHUS 3(P(PEeKTUBHOM
aMIUTATYIbl paccMaTPUBAE€MBIX MEJIKOMACIITaOHBIX
BapUalii SKCIIEPUMEHTATIbHOM MJIOTHOCTU BEPOSIT-
HOCTU (IIPUMEHUTEIBHO K €€ IUCKPETHOil dopMme)
IIpH cylecTBOBaHMU B (1) HE3aBMCHMMOTIO CIIy4aitHO-
ro Tpoluecca Xx, (7), ISl KaXaI0ro oTpe3Ka peann3sa-
oY pa3odbeM 00JIacTh 3HAYCHUI U3MEPSIeMOI CITy-
YaHOU BEJIMYUHBI X HA N UHTEPBAJIOB PABHOU 1IU-
pUHBI A

Xmin + Mh < X < Xy +(m+1)h, 0<m< N —1,(3)

rae 0 < m < N —1u m HOMep s14eiiku pa30oueHus 00-
JIACTU 3HAYCHUI CIIy4YaliHOM BEJIMYUHBI X.

B (3) cnaraemoe x,,;,, paBHO MUHUMYMY X () Ha
COOTBETCTBYIOIIIEM OTPE3KE peaTnu3allii.

Ecnu Ha BceM BBIGPAaHHOM OTPE3KE peaaru3aliii
B (1) oTcyTCTBYeT cilaraeMoe x, (7), TO BEPOSITHOCTD
Q(m) momamaHus M3MEPEHHBIX 3HA4YeHM x(f) =
= x, (#) B m-10 stueiiky Buzna (3) MOXeT ObITh 3aruca-
Ha B Buzie Q (m) = ¢, (m) + ¢, (m). 3necs g, (m) — He-
U3BECTHAs “UCTUHHAA BEPOSTHOCTH JTAHHOTO COOBI-
THsI, KOTOPAsk COOTBETCTBYET OECKOHEYHO OOJIBIIIOMY

00BeMy U3MEPEHMIA, a g, (m) — clydaifHoe OTKJIOHe-
HMeE OT ¢, (m), CBA3aHHOE C OLIMOKAMU U3MEPEHUS
OTpaHUYEHHBIM KOJIMUYECTBOM OTCueToB. ITojaraem,
4TO B OOLIEM CJlyyae 3aBUCMMOCTb ¢, (m) sBusieTcs
JIeTepMUHUPOBAHHON (DYHKIIMEHN OT AUCKPETHOM TTe-
PEMEHHOM m, U MacllITabd ee U3MEHEHUSI Aql €CTb Be-
JuuurHa nopsiaka N = 1, cm. (3). B To e Bpems no-
CJIEIOBATENILHOCTD ¢, (M) SIBISIETCS] CIy4ailHOM U ¢

IT'EOMATHETU3M U ADPOHOMMUA

BOJIBBAY u np.

BBICOKOI BEPOSITHOCTBIO MOXET CUJILHO (hJTyKTYHPO-
BaTh U MEHSITh 3HAK JaXKe IIPpU U3MEHEHUY 3HAYECHUST M
Ha eguHuLy. JpyrumMu ciioBaMu, UMEHHO ciiarae-

Moe ¢, (m) olpenessieT CBOICTBa MEIKOMACINTAOHBIX
GiyKTyanuit BeposiTHOCTHOTO pactnpeneneHust P (m).

Ecmu npouece x, () cyLIecTByeT Ha JaHHOM OT-

pe3Ke peau3alui, TO Ul BEPOSITHOCTH .S (m) momna-
JIaHUSI pe3yJIbTaTOB U3MEPEHUI B STYEIKy HOMEpP m
pacnpeneieHus (3) mojayyaem

S(m) = Q)W (i,m) = 5, (m) + 5, (m),
4
s (m) = ;qn (W (i,m), s,(m) = Zqz(l)W(lam)

3neck W (i,m) — BEpOATHOCTD MOMafaHKs 3Haue-
HUs x (1) B siueiiky (3) HOMep m TP YCIOBUU, 4TO
3HauYeHUe x,(f) OKa3aJochb B siyeiike HOMep i U
x, (1) # 0. (Ilpn OTCYTCTBUM X, () Ha 3TOM OTpe3Ke
peanusauuu W (i,m) = §,,,, rae §,;,, — cumbon Kpo-
Hekepa, U S (m)=Q(m).) Topu3oHTaNbHBIN Mac-
wtab AW 3aBucumoctu W (i,m) Kak GyHKUMU OT
JIMCKPETHOTIO apryMeHTa i, oIlpeaesisieMblii CpeIHUM
KBaJpaTUYHbIM OTKJIOHEHUEM G, CIy4ailHO! BeJU-
YUHBI X, IJIS1 JAHHOTO OTpe3Ka peaiu3aliu, MOXET
OBITh OLIEHEH CHU3Y KakK AW ~ 2(52h_1). 3nech yure-
HO, YTO IO YCJIOBUIO IIPOIIECC X, (f) HE 3aBUCHUT OT
x, (1) 1, crIenoBaTeIbHO, MAPAMETPhI (x2> Y G, He 3aBU-
CAT OT HOMepa i sTueiiku pacripeneneHus (3), B KOTOpoi
OKasajoch 3HaYeHHe x; (¢). C y4eToM ycIoBHsI HOp-
MUPOBKHU TIoJTydaeM, uto Max {W (i,m)} ~ AW "

IMosaraem, 4TO 3TOT MACIUTAO SIBISICTCS MaJIbIM
O CpaBHEHMIO ¢ 3(PEKTUBHOMN IMUPUHON 3aBUCH-
MOCTH ¢, (i) (B 06paTHOM cityyae 3aaya 00 yCTaHOB-
JIeHUU cyliiecTBoBaHus B (1) ciy4yaifHOTO ciiaraemMoro
X, (t) HE MpeacTaBIsieT CJI0XHOCTH). Torma ¢ yueTom
HeoTpulaTeabHocT ¢, (i) u W (i,m) 3aBUCUMOCTb
s; (m) MOXeM CYMTaTh CTOJIb K€ MEJUIEHHO (T.€. C To-
PU3OHTANbHBIM MaciTaboM A, ~ N > 1) usmensio-
Ieiicst MpY U3MEHEHUH m Ha eIUHMUILY, KaK U ¢, (m).

OTMeTHUM, YTO MHTEpBajl AUCKPETHOCTU A B (3)

BCE€raa MOXEM 3aaaTb CTOJIb MaJIbIM, YTO 6y,Z[CT BbI-
TIOJIHATBCA YyCIIOBUEC

c, > (2-3)h. %)

Kpome Toro, KaK yKa3aHo BbILIE, CIIy4aiiHyIO I10-
CJIe0BATENIbHOCTS ¢, (/1) MPAaBOMEPHO MOJIaraTh 3Ha-

KONEpEMEHHOIi. DTO CBSI3aHO C TEM, YTO 3HAK OTKJIO-
HEHUSI OT HEU3BECTHOM “UCTHMHHOI” (TO €CTh OTBE-
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Jarolei 6eCKOHEUHOMY YHCITY OTCUETOB) BEIMYMHBI
g, (m) 11 KonMYecTBa 3HAUEHMUIT CIIyYaiiHOTO Ipo-

ecca x (1), MoMaBIINX B m-10 sT4eiiKy B (3), B 001LIEM
ciiygae c1abo 3aBUCHUT OT ee HoMepa. Jpyrumu cio-
BaMU, UMEET MECTO OUEBUIHBIN (DaKT, YTO UBMEPEH-
HbIC 3HAYCHMSI SKCIIEPUMEHTAIbHOM IIJIOTHOCTU Be-
POSITHOCTH B KaxKIOi U3 siueeK pazoueHus (3) MOryT
OTKJIOHSITBCSI B JIIOOYIO CTOPOHY OT HEU3BECTHOIO
“UCTMHHOTO” BEPOSITHOCTHOTrO pacnpeneiaeHus. U,
cJIeIoBaTeIbHO, B KAXION sTueiike HOMEp / C BBICO-
KOM BEpPOSITHOCTBIO TaKne OTKJIOHEHMSI MOTYT ObITh
JII000ro 3HakKa.

Tak Kak Ipu Bcex m BEJIMUUHY s, (m) B (4) MoXeM

paccMaTpuBaTh KaK yCpeIHeHUe ¢, (i) TI0 COBOKYII-
HOCTH HEOTPHUIATEILHBIX BEPOSITHOCTHBIX KO03(hdhu-
1eHToB W (i,m), TO TIpU BHITIOTHEHUH (5) U C yde-
TOM YKa3aHHOW 3HAKOTIEPEeMEHHOCTH MHOXHTEIS
¢, (i) adbdeKTUBHAsA aMIUIUTYa CJIaraeMoro s, (m)
C BBICOKOIl BEpOSITHOCTHIO HOJDKHA CTaTh CyIIe-
CTBEHHO MEHBIIIEe TT0 CPAaBHEHUIO C aMIUTATYIOM TSI
¢, (m). JeiicTBUTEILHO, B JAHHOM CJIy4ae ITOIydaeM:

s, (m)] = z__(;qzmwu,m) <

< z lg, ()| W (i,m) < Max|q, (i)|AW_1.
i=0

ITpu BbIBOIE MPUCYTCTBYIOILIETO 3[1€Ch TBOMHOTO
HEpaBEHCTBA YYTEHO, 4YTO OIIUOKU OINpeaesIeHUs
3HAYEHUI AUCKPETHOW TUIOTHOCTU BEPOSITHOCTH,
BBI3BIBAIOLIME TOSIBJICHUE CIIaraeMoro ¢, (i) M cBsi-
3aHHBIE C OTPAHUYEHHBIM YHACJIOM OTCUYETOB JJISI OfI-
HOTO OTpe3Ka peajqu3aluu, s Bcex ssueek (3) ¢ Ho-
mepamu i € [0, N — 1] MoXeM nosiaraTb HE3aBUCUMBbI-
mu. [ToaTOMY C BBICOKOW BEPOSITHOCTBIO KOJTMYECTBO
TIOJIOKUTENIBbHBIX ¥ OTPULIATEIIBHBIX 3HAUCHUI ¢, (i)
OyayT Majo OTJIMYaThCs, OTKYyIa W CIeayeT yKa3aH-
Hoe HepaBeHCTBO. (Ero MoXXHO mMoHUMAaTh KaK BbI-
HOoJHsIoNIeecs “B cpemHeM”’, TO €CTh CIIpaBEIJIMBOE
JUJ1s OOJIBIIIMHCTBA OTPE3KOB peayiu3allii U peanunsy-
Io111eecs TIPU TIPOBEAECHUN YCPEIHEHUS O OOJIbIIIO-
MY YHMCJIy TAKHUX OTPE3KOB).

YureM Takke, 4TO IpU BBITIOJIHEHUU (5), 3HAYEHUE

AW ™' MOKeM cumMTaTh BETMUYNHOI, KOTOPAST SIBISIETCSI
Masoil (MM KaK MUHUMYM B HECKOJIBKO Pa3 MEHb-
1Ieit) 1o cpaBHEHMUIO C eIMHMLICH. B utore mosydaem,
4TO MAaKCHUMAJIbHOE (II0 BCeM BO3MOXHBIM /1) 3Haue-
HUE |5, (m)| ¢ BBICOKO# BEPOSTHOCTBIO OKAXETCST 3Ha-
YUTENTbHO MEHBIIIE, YeM aHAIOTUYHAS BEJIMYMHA [UTS
g, (m)|. D10 O3HaUAET, YTO NMPU BBEACHHBIX YCIOBHUSIX
OyIeT MMETh MECTO CYIIECTBEHHOE YMEHBILIEHHE LIS
3(h(HEKTUBHOI aMIUTUTYIBI METKOMACIITAGHBIX (hITYK-
Tyaumii IMCKPETHOI hyHKLMH S () 10 CPAaBHEHUIO C
aHAJIOTUYHOI aMIuIuTynou st Q (m).
TEOMATHETU3M N ADPOHOMUS
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[MoxuepkHeM, YTO B paMKax IpeIaraeMoii MeTo-
AMKU BaXHYIO POJIb UIPaeT TpeGOBaHUE HE3aBHUCH-
MOCTH CITy4ailHBIX BEJIMYMH X, U X,, COIJTACHO KOTO-
pomy nonyyaem W (i,m) = W (i — m). D10 03Hauaer,
4TO €CIH X, (7) # 0, a ciaraemoe x; (¢) 13 cymmsl (1)
HaxoauTcs B siueiike (3) HoOMep i, TO BEpPOSITHOCTh
S (m) Toro, 4TO B MUTOrE M3MEPEHHOE 3HAUYCHMUE X (7)
OKaXeTCsl B sTUeiiKe HOMep /m, 3aBUCUT TOJIBKO OT pa3-
HOCTH HOMEPOB JIByX 9THX stdeeK. (B ciyuae momHoii
CUMMETPUYHOCTH JAHHOTO pacrpeneneHust W (i — m) =
=W (i =),

Iepexomotr W ( j,m) KW ( j — m) siBIsieTCs IpUH-
IIUTTUATBHBIM, TTIOCKOJIBKY TSI BCEX BO3MOXKHBIX HO-
MEPOB m OH 00eCIIieYnBaeT paBHOMEPHOCTB 3 heKTa
paccMaTprBaeMOTO YCPETHEHMS Y CBSI3aHHOTO C HIM
YMEHBIIIEHUsI YPOBHS CIIYYaifHBIX MEJTKOMAacCIITab-
HBIX (JIYKTyaldii BEPOSITHOCTHOIO paclpeneyieHust
S(m) mpu CyleCTBOBaHMM HE3aBHCHUMOTIO CIIy4aii-

HOTO IPOLIecca X, () Ha COOTBETCTBYIOLIEM OTPE3Ke
peanuzauun. IlogoOHasi paBHOMEPHOCTh SIBJISICTCSI
HEOOXOOUMOI1, TOCKONLKY TIPU €€ OTCYTCTBUM CTE-
MeHb YKAa3aHHOTO YCPETHEHMS MOXET OTIMYAThCS
IUTST pa3HbIX stueek B (3). B Takom ciydae B (4) BO3-
MOXHO, HaIlpUMep, COXpaHEeHHE YPOBHSI CUJIBHBIX
MeJIKoMacIITabHbIX IIyKTyauuit s, (m) (1, caenopa-

TeJIBHO, S (1)) Ha OIHOM MJIN HECKOJIbKIX MHTEPBa-
JIaX TaKMX sT9eeK.

B ntore MmoxxeM yTBepXKaaTh, 4TO MosiBjeHue B (1)
CITy4aifHOTO CJIaraeMoro X, (¢), He3aBUCUMOIO WU

c1abo 3aBUcHMOro oT (OHOBOrO LIyma X, (f), mpu
CIIpaBeJIMBOCTH (5) C BHICOKOI BEpPOSITHOCTBIO IMTPU-
BOINT K YMEHBIIIEHUIO (IT0 CPAaBHEHUIO C OTCYTCTBU-
€M TaHHOTO CIY4YaiiHOro mpolecca Ha BCEM OTPE3Ke
peanusaiun) MOayJis pa3HOCTU BEPOSITHOCTEM BU-
na P(m+1)—P(m), 0<Sm< N —2. DTOT BBIBOX
CIpaBeUIMB W TIPUMEHUTETBHO K CyMMe BHIa
ZZ_;(—I)"’ P, 114 onHOro oTpeska peaaM3aluu, a
TaKKe IJIST CPEIHEro 3HAYeHMsT MOTOOHBIX CYMM ITO
JIOKQJTbHOM COBOKYITHOCTH TaKMX OTPE3KOB. (3aMeTUM,
YTO YKa3aHHYI0 CYMMY MOXKHO paccMaTpuBaTh KakK
YacTHBIN cirydaii psima @ypbe BUIa Z:_; exp (ipm) P,
MpY 3HAYeHWM apryMeHTa p = T, 00JacTh p ~ T OT-
BeYaeT MCCIICIOBAHUIO MEJIKOMACIITAOHBIX (hITYKTYya-
LM cIy4daiiHoil mocienoBaresibHOCTH P,). B naHHOiA
cTaThbe 3TOT (PakT OyIdeT MCIOJb30BaH MPU aHaJIU3e
BIIMSTHHST TIPOIIECCOB TTOATOTOBKY MPUOIMKAIOIIIITX~
cs 3eMJIETPSICEHU I Ha U3MEHEHWEe CTaTUCTUKU U3Me-
peHuit paccMaTpuBaeMoro najaee GU3NIECKOro MoJisl.

Jlanee ¢ 1eJIbI0 JOMOJHUTEILHOTO YCUICHUST 00-
CyXIaeMOro CTaTUCTUYECKOro (eHoMeHa BMECTO

x (f) TepeiiieM K pacCMOTPEHUIO HEKOTOPOW 3aBH-
cumoctt F [x(7)], oGnanaioueil MHTErPUPYEMbIMU

2023
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OCOOEHHOCTSIMM IUIOTHOCTH BEPOSITHOCTU Cydaii-
HOi1 BesmumnHbl F [x]. VI3 MpoBeneHHbIX BBIYUCIIE-
HUH CJIEIYET, YTO UX BIMSHUE IIPUBEIET K YCUICHUIO
paznuums (BOJIM3U TOUYEK YKa3aHHBIX OCOOCHHOCTE)
BEJIMYUHBI 3D (PeKTUBHOI aMIUIUTYIbI paCCMaTpUBa-
€MBIX MEJIKOMAaCIITAOHBIX (DIYKTyalluil O TeX OT-
PE3KOB peaiu3alu, IJIs1 KOTOPBIX CYIlECTBYET He3a-
BHCHMOE CJIaraéMoe X, (f) 1o CPaBHEHUIO C OTpe3Ka-
MU, IJIS1 KOTOPBIX OHO TOXAECTBEHHO OTCYTCTBYET.

B pesyabTare MBI IIPUXOAUM K BBIBOY, YTO ITOSIB-
nenue B (1) ciaraemoro x, (), CBSI3aHHOTO C TTOATO-
TOBKO# HaJIBUTAIOILIETOCH 3EMJIETPSAICEHUS, CO CTATHU-
CTUYECKU 3HAYMMOI1 BEPOSITHOCTBIO CIIOCOOHO IIPU-
BECTU K CYLIECTBEHHOMY U3MEHEHMIO BEJIMYMHEL U B
11€JI0M CBOMCTB (DyHKI[MOHAJa BUIa

N-1
. &= Z(_l)m B, (6)
m=0

n

Lim=2 3% |¢,

M - =

B (6) / — HOMep oTpe3Ka peaau3aluu, MHOXMU-
Tedb A BBEIEH C 1IeJbI0 Ilepexona K yaoOHOI mis
aHajM3a 00J1aCTU 3HAaYeHU I JaHHOTO (pyHKIIMOHAa,
M — muiprHa MHTepBaJia YCPEeAHEHUS I10 ITOCIeI0-
BaTEJIbHBIM OTPE3KaM peaniu3aliii, apTyMeHT # OTBE-
YyaeT MOMEHTY BPEMEHMU 3aBepIlIeHUSI OTpe3Ka peaiv-
3alUU ¢ ITUM HOMEPOM, a KOI(PHULIMEHTDI F,; €CTh
BEPOSTHOCTU MOTIaJaHUs 3HAYEHUN CIIydallHOI Be-
auaunsl F[x ()] B stueitky Homep m, cM. (3). Ilox-
YepKHEM, UYTO TaKO€ U3MEHEHNE OyIeT UMeTh MECTO
MIpU BBIMOJHEHWU YCIOBUSA (5). DTO O3HAYaeT, YTo

aMIUTUTYZa TIPOLECCa X, (f) IOJXKHA CYLIECTBEHHO

MpeBbIIATh IIUPUHY A WHTEpBaja AVCKPETU3ALIUU
B (3). BeposiTHOCTh TaKOTO NMPEeBbILLIEHUS 3HAUUTEb-
HO BO3pacTaeT MpPU YBEJIWUYEHUU MArHUTYAbI TMpU-
OJMKaroIerocst COObITUSI WJIM MPU reorpaduyeckoi
0JIM30CTU TOYKHW €ro 3MUIIEHTpa K MPUMEHSIeMOMY
MarHeToMeTpy M YMEHbIIaeTcsl B 0OpaTHOM cllyJae.
Ilpu najnbHENIIMX BBIYUCIEHMSIX, B YACTHOCTH, Oy-
JIeT SMIIUPUUYECKU MpoBeaeHa MpoBepka 3¢ eKTUB-
HOCTH MCNOIb30BaHUS (HyHKIMOHAA (6) KaK MHIU-
KaTopa TpUOIIKEHUST MOMEHTOB BpEeMEHU Hadaja
CEAICMUYECKUX COOBITUT.

OTMETMM TakxXe, 9TO C MaTeMaTUYEeCKOM TOYKH
3peHUs TIPUHLMIT ACHCTBUS Mpeajiara€Moii METOIU -
KM COCTOUT B OLIEHKE CTEIIEHU PaBHOMEPHOCTU Be-
POSITHOCTHOI'O pacrpele/ieHUs] Ha MajiblIX MHTepBa-
Jlax 00JIacTU 3HAaUYEHUI U3MEPSIEeMOro CUrHaja. BTo
0O3HA4YaeT, YTO CTATUCTUYECKUI pyHKIIMoHAa (6) xa-
pakTepu3yeT ypOBEHb Xaoca M, ClelI0BaTeJbHO, BeE-
JIMYMHY SHTPOIUU IJISI U3MEpPsieMoro (pusndeckoro
noJisl. YBeJIudeHue u, Hao00poT, cxxaTtue 3P eKTuB-
HOI1 00JIACTH 3HAYEHU CIIy4aifHOTO MpoLiecca X, (t)
C BBICOKOM BEPOSITHOCTBIO IPUBOIUT K YMEHBILICHUIO
U, COOTBETCTBEHHO, YBEJIMUYECHUIO 3HAUCHUI (PYHK-
nuoHaina (6). ApyrumMu clioBamMu, MPpHU yBEIMYECHUU
CIaBIWBaHWS JIUTOCHEPHBIX TUIUT HA 3TAIle “UTOTO-
BOI TMOATOTOBKM” MPUOIMXKAIOILIEToCcs 3eMJIeTpsice-

IT'EOMATHETU3M U ADPOHOMMUA

BOJIBBAY u np.

HUA 6y,Z[CT NMETb MECTO YMCHBIICHUE, a ITPU JIOKAJIb-
HOM OCJIa0JIeHUM TaKUuX MMpoueCCOB — YBCIIMYCHUEC

3HauYeHM# pyHKuUMOHaNa L (n).

CraHmapTHBIM KOMILIEKT 000OpyIOBaHMs Ha Mar-
HUTHBIX oOcepBaTopusix, B ToM unciae BOX n GLK,
BKJIIOYAET B ce0sl cieayolne MpruoOopbl: CKaIsSIpHbIit
MarHUTOMETp IJIsI M3MEPEHUSI IIOJIHOI BEIUYMHBI
MOMYJIsI MATHUTHOTO MOJs1 3eMJIM; BeKTOPHBIM Mar-
HUTOMETp ISl M3MEPEeHUsI Bapualluii KOMITOHEHT
BEKTOpa MarHUTHOTO 110151 3eMJIn; (DeppO30HIOBBII
MarHMuTOMETP Ha HEMarHUTHOM TE€OHOJIUTE (IEeKIU-
HOMETpP/UHKJIMHOMETD), MpeAHa3HAYCHHBIM 1JIs1 a0-
COJIIOTHBIX M3MEPEHWII MAarHUTHOIO CKIIOHEHUS U
HaAKJIOHEHMUSI; CUCTEMa aBTOMAaTUYECKOro cbopa u pe-
TUCTpallMM MarHUTHBIX JaHHBIX. Ha MarHUTHBIX 00-
cepBatopusix cermeHnta MHTEPMATHET wucnonb-
3YIOTCSI CKaJISIPHBIE TIPOTOHHBIC MATHUTOMETPHI, KO-
TOpble U3MEPSIIOT BEJIUYUHY MOIYJsl MarHUTHOIO
noJist 3eMJiu ¢ paspelaonieii cnocooHocTbo 0.01 HT.
BexkTopHBIil MAarHUTOMETP, B 3aBUCUMOCTH OT OpU-
eHTaluu Ha reorpacduyeckuii 11060 MarHUTHBIN ce-
BEp, PETUCTPpUPYET KOMITIOHeHTHI X, Y, Z mubo H, D, Z
COOTBETCTBEHHO. MCIIONB3yIOTCSI B OCHOBHOM LI -
posble BekTopHble MarHuToMeTpbl DTU Space FGE
n MAGDAS-GOLD. U3 oredecTBEHHBIX TPHUOOPOB
pacnpocTpaHeHUE MOJYyYMIM BEKTOPHBIE MAarHUTO-
MeTpbl, pa3dpadboranHbie B USMUWPAH. TunuaHbiii
BEKTOPHBIN (DEPPO30HIOBBIA MAarHUTOMETP HMEET
paspeuienue g0 0.1 HTin. @eppo30HI0BBIE MATHUTO-
METpbl HA HEMarHUTHOM TEOAO0JIUTE JIJIsl TPOBEACHUS
a0COIIOTHBIX U3MEPEHMI HA MAarHUTHBIX 00CepBaTO-
pusix cermeHta MHTEPMATHET mnpencrasieHbl
MmarautToMeTpamu MinGeo Ha Teogonutax Theo 010 u
Theo 020. OcHOBHBIE ITPUHIIAIIHI U3MEPEHUST M3JTOXKE -
oI B [Jankowski, Sucksdorf, 1996; Newit et al., 1996].

B Buze ciydaitHoro npotecca x (f) B JaHHOM pa-
00Te paccMaTPUBAETCS COBOKYIMHOCTDb U3MEPEHUIA
X-, Y- u Z-KOMITOHEHT T€OMAarHuTHOIO II0JsI. DTH
U3MepeHUs1 ObLIA MPOBENEHHBI B riepuos ¢ 1 1o 15 deB-
pansg 2022 r. Ha MarHUTOBAapMAIIMOHHOM CTaHIINU
BOX reodusuueckoro nmoaurona bopok (MucTuTyT
duszuku 3emau PAH), pacriosoXkeHHOI Ha ceBepe
SIpociaBckoii 061acTH, a TAKXKE ¢ IOMOIIBIO MarHM -
toMmeTrpa GLK, Haxomsmierocs Ha TeppuTopun Ap-
MeHuU. KoopanHaTthl MECTOHAXOXIEHUSI MarHUTO-
MmeTpa GLK mmouTu coBmagaam ¢ KoopauHaTaMM 111~
LIEHTPpa pacCMaTPUBAEMOTO 3€MJICTPSICEHMSI.

JHanee B cTaThbe IPOBOAMUTCA AHAJIU3 CBOMCTB 3a-
Bucumoctn L(n) mpu A =1000 u M =100 u
& (x) =sin(x) (cm. [Volvach et al., 2022a, b, ¢, d, e],
Kogan et al., 2021]). DTo cBsI3aHO C TEM, YTO ILIOT-
HOCTb BEPOSITHOCTM CTAaTUCTUKM, OTBEYAIOLIENH
sin[x], oGmamaeT MHTErpUpyeMoOil OCOOGEHHOCTBIO

2,\-0.5
Buga (1 —w”) ~, KoTopas ycuiauBaeT (C y4eTOM pac-
CMOTPEHHOTO BbIllI€ YCPENHEHUs) pa3ainuue Mexiy
BEPOSITHOCTHBIMM paclipelieIeHUIMU TIpU  cylle-
Ne 2
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Puc. 2. 3aBucumocts L (i’l) , COOTBETCTBYIOIAA U3MEPEHUAM X-KOMIOHEHTHI T€OMAarHUTHOTO TI0JISI Ha MarHUTOMETpE BOpOK.

CTBOBAaHUM U MIPU OTCYTCTBUU CIIyYaitHOTO Mpoliecca
X, (1) Ha COOTBETCTBYIOILIEM OTPE3Ke Pean3aLniy.

Kak 1 B ykazaHHBIX paboTax, MIpu Mepexoje K
pPaccMOTPEHUIO CTATHCTUKM CITyJaifHOM BEIWYUHBI
sin (x) koacduuuent B, ; B popmyse (6), mo aHajo-
ruu ¢ (3), 0003HaYaeT OTBEYAIOIIYIO OTPE3KY peair-
3alMd HoMep [ BEpOATHOCTh MOITafaHWs 3HAYCHUN
byHKuMHM sin (x) B MHTEpBaJ HOMep m 06JIacTH 3Ha-
YeHU BUaa

sin[x(¢)] .+ mh <sin(x) <
<sin[x ()] .+ (m+1)h,
0<m<N-1.
B (7) muoxurens 2 = 0.1 ecTh lIMpHUHA UHTEPBa-
JIa TUCKPETU3AINH, OTIPEIEIIIIONIas NX O0IIIee YUCIIO
N = 2/h = 20. Craructuka (7) cTpouTCsi MO COBO-

KYIHOCTU U3MepeHui X-, Y- 1 Z-KOMIIOHEHT U3Me-
psieMOro reOMarHuTHOTO TOJIS.

BseneM Heckosibko ornpeaeeHuid. JIokaabHBIMU
tpeHgamu (JIT) OyaeM mMeHOBaTh Y4aCTKM KPHUBOM

L (n), 0u1st KOTOPBIX BHITIOJHSIIOTCS yKa3aHHBIE JaJiee
ycaoBus. (ITppMepoM JTOKaJILHOTO TPEHAA, B YACTHO-
CTH, SIBJISICTCS y4acTOK a—b KpuBoii L (n) Ha puc. 2).

(7

(a) Touku Hauana u 3aBepiueHus JIT (HazoBeM ux
HAIIPABJISTIONIUMUA TOYKaMHM) OTBEYAIOT 2KCTPEMY-

MaMm 3aBucumoct L (n).
(b) BrimmonHsI€TCSI COOTHOIIIEHUE
L(n)  —L(n) . =025AL, (8)
tie L(n) v L(n) . — MakCUMyM U MUHUMYM 3a-
BUcuMOCTH L (n) B yKa3aHHBIX To4kax rpaHui JIT

max
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(HampuMep, TOYKHU a U b Ha puc. 2), a AL, 110 aHaI0-
ruu ¢ [Volvach et al., 2022a, b, ¢, d, e] — aHaornyHas
pa3sHOCTb MAaKCUMyMa 1 MUHUMYyMa (TOYKU A 1 COOT-
BETCTBEHHO B Ha puc. 2) 3HadyeHUi (PyHKIIMOHAJIa
L (n) Ha MHTepBaJie OT HaYaJla OTCYETa M 10 MOMEHTa
3eMJIeTpsiceHMsT (B JTaHHOM ciy4dae 3HadyeHue AL
OKa3bIBAETCSI TEM XK€ CaMbIM B Mpeaeiax Bceil pac-
CMaTpUBaEMOI Ha COOTBETCTBYIOIIEM PUCYHKE 00J1a-
CTH OTIpelieJICHUSI apTyMeHTa #).

(c¢) Ha nexaproBoii miockoctu {n, L(n)} reomer-
puyeckoe OTKJIOHeHHe As KpuBoii L (n) oT oTpe3ka

MPSIMOI JIMHUU, COCIUHSIONIEI rpaHNYHbIE TOYKU U
00J1a1a101Iero IINHOM A/, yIOBIETBOPSIET YCIOBUIO

As < 0.05A1. )

(BBIOOp €OIMHUII TeOMETPUIECKOI IJIMHEI Oceil abc-
1IMCC Y OpJINHAT, BJIUSIOLINIA Ha OTIpe/ieIeHre 3Haue-
Hult As u Al, OyneT mpokoMMeHTUpoBaH aajee). Co-
oTHolieHue (9) ABsieTcsl BeCcbMa XXEeCTKUM MO CpaB-
HEHUIO C YCIOBUSIMU, IPUHSITHIMU B ¢ [Volvach et al.,
2022a, b, c, d].

Ha pucynke 2 takoii oTpe3ok, M300pakeHHBIH
VIJUHEHHBIM MYHKTUPOM, COCIMHSIET TOYKU a U b
rpaHUILl JJOKAJIbHOTO TPEHIA; 3[1ECh XKe ITOKA3aHO YKa-
3aHHOE MaKCUMAaJIbHOE OTKJIOHEHUE As.

(d) 11 TOUKM KakK Havalia, Tak U 3aBepiueHus JI'T
MUHHUMAaJIbHOE PACCTOSTHUE AN, TI0 TOPU3OHTAIH OT
KpUBOIi L (1) NOJKHO yIOBJIECTBOPSIT HEPABEHCTBY

A, 2 350 min. (10)

in =
Yenosus (8)—(10) aBasIIOTCS 3HAYUTENILHO Ooiee
CTPOTUMM IO CPABHEHMWIO C WCIIOJIb30BAaHHBIMU B
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[Volvach et al., 2022a, b, c, d, e]. OHu 03HAYAIOT, YTO
JIOKAJIbHbIE TPEHIbl — 3TO JIOCTATOYHO OOJIbILIME U
KBa3UIPSIMOJIMHEHBIE y4acTKU KpuBoii L (n), Tpa-
HUYHbIC TOYKU KOTOPHKIX SIBJISIIOTCS KCTPEMYMaMU,
KOTOpHIE CYIIECTBEHHO OTOAJIEHbI MO TOPU30HTAIU
OT IPYIHUX TOYEK STOU KPUBOM.

OrnpezenM KaHaJl KaK rapy KBasulapajuiebHbIX
MPSIMBIX, KaXX1asi U3 KOTOPBIX MIPOBECHA Yepe3 IBe
COOTBETCTBYIOLLME HATIPABIISIIOLIIE TOUKY U YTOJI ACL
MEXIy HalpaBJICHUSMU KOTOPBIX YIOBJICTBOPSIET
YCIIOBHIO

Aa < 1.4°. (11)

3HauyeHue AQ. ONpeessieTcsi ¢ MOMOILBIO MeTo/Ia

CKaJIApHOTO INPOMU3BCACHUA IJII BEKTOPOB, ITPOBC-

NEHHBIX Ha JIEKapTOBOil rockoctH {n, L (n)} depes

YKa3aHHBbIC IMapbl HAMPaBJJIAOIINX TOYECK, OIIPCACIIA-
IOLIMX HAMPaBICHUE IPAaHUL] KaHaa.

IIpu 3TOM TOpU3OHTAJbHBIE KOOPAWHATHI 3TUX
TOYEK HOPMHUPYIOTCS Ha IJINTEIBHOCTh MHTEPBaJia B
n, = 18386 MUH OT HaYaJIa pacCMaTPUBAEMBIX NU3Me-
penuii (1.02.2022 B HoJib YacoB HOJIb MUHYT 1o UTC)
W 1O MOMEHTa 3eMJICTPSICEHUSI, a BEPTUKAJIbHbIE —
Ha MakcuMyM Max{L(n)} 3aBucumoctu L(n) Ha
TOM K€ MPOMEXYTKE BpeMeHU. 3HaueHus As u Al
B (9) BBIUMCIISIIOTCS TIPU 3TUX XK€ ycioBuUsiXx. Beene-
HUE MaHHON HOPMHWPOBKM TaKXe SIBISICTCS CYIIe-
CTBEHHBIM YXXE€CTOUEHUEM YPOBHSI CTPOTOCTH pac-
cMaTpUBaeMOM METOIMKY 10 cpaBHeHMIO ¢ [Volvach
et al., 2022a, b, c, d, e; BomsBau n ap., 2022] m He06-
XOOUMO [Jisl YCTpaHEHUsI BO3MOXHOTO MPOU3BOJA
(ripu omnpeneneHUM 3HaUeHU Ao, As u Al), cBsI3aH-
HOTO C BBIOOPOM EIMHWYHOTO MacIuTaba 1Mo OCSIM
abcuucc U opavHaT. YKazaHHasi HOpMUPOBKA 2K~
BUBAJICHTHA IIepPeXony K IPOBEICHUIO COOTBET-
CTBYIOIIX PAaCYETOB IIPU YCIOBUM OXWHAKOBOM

reOMEeTPUYECKON WIMHBI MHTEpBaioB 0 <n<n, u
0 < Max{L(n)} £ L(n) mnsi COOTBETCTBYIOILNX OCEi
KOOpJMHAT.

Taxke B IOpsIIKE CYIIECTBEHHOIO YXXECTOUYCHUS
ycioBHii 1o cpaBHeHMIO ¢ [Volvach et al., 2022a, b, ¢, d]
OyIeM paccMaTpUBaTh TOJIBLKO T€ KaHAJIbI, JJIsI KOTO-
pPBIX XOTsI OBl OMHA TpaHUIIA MPOXOOUT JIMOO Yepe3
OIIMH U3 TpeX HanboJjiee BEICOKMX MAKCUMYMOB, JIN0O
yepe3 OAUH M3 TPEX CaMbIX IIYOOKMX MUHUMYMOB
paccMaTpuBaeMoil 3aBUCUMOCTU L (n) Ha BpeMeH-
HOM MHTEpBaJie 10 MOMEHTA Havajia 3eMJICTPSICEHUSL.
BBeneHnue naHHOTO OrpaHUYEHMS CBSI3aHO CO CTaTH-
CTUYECKUM CMBICIIOM (yHKIIMOHaNa L (1), MUHUMY-
Mbl 1 MAaKCUMYyMBblI KOTOPOIO C BBICOKOI BEPOSITHO-
CTBIO OTBEYalOT MaKCMMyMaM U COOTBETCTBEHHO
MUHHUMYMaM “IOIOJHUTEIBHOTO” HE3aBUCHUMOTO CIIy-
4aifHOTO Ipollecca X, (¢), 3HAYeHHsI KOTOPOTO TOJIa-
raeM IIPONOPLUOHAIBHBIMM YPOBHIO CHABIMBAHUSI
JINTOC(EePHBIX TUINUT.

IT'EOMATHETU3M U ADPOHOMMUA

BOJIBBAY u np.

Kpowme Toro, mmojaraem, 4To s J1000T0 KaHaja
oTHolleHre { GOJIbIIEr0 U MEHbIIEro MHTEPBAJIOB
BpEMEHM MEXy IapaMU TOYEK, Yepe3 KOTOPhIe IIPO-
BEJEHBI €T0 TPAaHUIIBI, YIOBIETBOPSIET YCIOBUIO

(<3 (12)

(e) PaccmoTpuM ompeneieHrne TECTUPOBaHUS, KO-
TOpoe O3HaYaeT MO0 NepecedeHne KpuBoit L (n) u
paccMaTpuBaeMOM MPSIMOI TMHUU (HAIlpuMep, Irpa-
HUIIBI KaHaja), TM00 (MpUMEHUTEIbHO K JII000i Ha-
npasJsitoneit Touke S ¢ koopaunatamu {n,, L (n,)} u
HE3aBHUCHMO OT YKAa3aHHOIO IIepeCceUeHUsT UIU €ro
OTCYTCTBUSI) B3aMMHOE IIPOXOXIECHHUE 3TOM MPSIMOit
TpU 1 = 1, HA TAKOM PAacCTOSTHUU AL, TI0 BepTHUKAaIU
OT JaHHOM TOYKU &, 4TO KO3(DDULIMEHT OTKIIOHEHUS

Sz—ééLxloo%

L(n)

YIOBJIETBOPAET ycjaoBuio 0 < 1.2%.

(13)

Bpewmst mocienHero tectupoBaHust KpuBoit L (n)
IpaHMII KaHajla pacCMaTpUBaeTCs KaK MOMEHT (PUK-
caluM TIPEIBECTHUKA TTPUOIMKAIOIIETOCS 3eMJTe-
TpsiceHus1. [paHuIIa KaHaja MpepbIBaeTCsl B TOUKE ee

nepecedeHust ¢ KpuBoii L (n) npu HapyeHu (13).

(f) bynem HazbiBaTh cKob3sieit rpanutieii (CI)
MPSIMYIO JIMHUIO, KOTOpasl MpoBeleHa Yepe3 JBE Ha-
MpaBJISIIOLINE TOUKHU U MTPU 3TOM MPOUCXOIUT TECTH -
poBaHuE 3TOM NPSIMOI CO CTOPOHBI KPUBOW L(n)
ellle KaKk MUHUMYM B OJHOI HampaBJsiiolllell TOUke
(KOTOpYIO HAa30BE€M JOMNOJHUTEIbHOI) MPU BBIMON-
HeHuu (13). MoMeHT nocienHero TectupoBanust CI'
CO CTOPOHBI KpUBOIi L (1) Takxe IoyaraeM Bpeme-
HEM BBISIBJICHUSI MPEABECTHUKA. YKaXeM, UTO Jajiee
Mpu nocTpoeHun KaHaioB U CI” MpUMEHUTEIbHO K
COBOKYITHOCTH TOYeK KpWBOW L (1), IS KOTOPBIX
BBINTONTHSETCS yciaoBue (13), OymyT ydYMTBIBATHCS
TOJIBKO HaIpapsiolme ToYku. OTMETUM, UTO IS
CKOJIb3SIIIMX IPaHULl, U300paKeHHbIX HA BCEX MPHU-
BEIEHHBIX jJajlee pUCYHKaX, KO(PHUIIMEHTHI OTKIIO-
HEHUs 0 B OOJILIIMHCTBE CIy4aeB OKa3bIBAIOTCS CY-
mectBeHHO MeHble 1% (cM. (13)). Kak u B ciayvae
rpaHUll KaHaja, rmojiaraeM, 4YTo CKOJIb3s1ias TpaHu1la

HpephIBaeTCs B TOUKE e TiepeceyeHust ¢ KpuBoii L (n)
npu HapyieHuu (13).

Takum 06pa3oM, Kak JJIsi [PaHULl KAHAJIOB, TaK U
IUTSI CKOJIB3SILIMX TPAHULL TOYKOM MOCIIENHETO TECTHU -
POBaHUSA ABJIACTCA ﬂ[/l60 TOYKA MNeEpeCceYCHUsa C Kpu-
Boit L (n) mpu HapyiieHuu ycinosust (13), mmbo mo-
ClleqHsAs HaNpaBsgiolas Todka, Ui Kotopoil (13)
OKa3bIBaeTCs CIIpaBeUIMBLIM. Jlajiee OTHENbHO pac-
CMaTPUBAIOTCS CJIydau, KOIa YKa3aHHOE MOC/IeIHEE
TECTUPOBAHUE IPOUCXOMUT IIE€PEN paccMaTpuBae-
MBIM 3€MIIETPSICEHUEM, U KOIIAa OHO MMEET MECTO
YX€ IOCJIE €T0 3aBEPIIECHNS.

Ne 2

TOM 63 2023
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Puc. 3. 3aBucumoctsb L (l’l) , COOTBCTCTBYIOIIasdd NIMECPCHUAM Y-KOMITOHEHTBI TeOMAarHUTHOTO TTOJISI Ha MarHuTomMETpe BOpOK.

CuuraeMm, aro mig mob6oit CI' oTHoIIeHNe HaM-
0OJIbIIIETO M HaMMEHbLIIEr0 WHTEPBaJIOB BpEMEHU
MEXAy JIOOBIMU IIOCJIENOBATEIbHBIMU IMapaMu U3
TpeX YKa3aHHBIX COCEOHUX HAIPaBISIONINX TOYEK
(yepe3 nBe M3 KOTOPBIX 3Ta NIpsMas NpoBeneHa, a
TPEThsI SIBASIETCS TOMOJHUTEIBLHOM), TAKXKE JOJIKHO
yaoBIeTBOPATH (12). JIpyruMu ciioBaMu, MHTEPBAJIbI
MEXIY YKa3aHHBIMU COCETHMMMU HamnpaBJISIOLIMU
TOYKAMU JOJIKHBI OBITh B3AUMHO COU3MEPUMBIMU.

Kaxk nst kanamos, Tak u st CI, Bce cBsI3aHHBIE C
HUMM HaIlpaBJIsSolIe TOYKU JOJDKHBEI B3aUMHO OT-
CTOSITH II0 BpeME€HHU He MeHbIe, yeM Ha 100 MuH.
B o6paTtHOM ciydyae TaKMM TOYKaM COIIOCTAaBIISIETCSI
onHo TectupoBaHue. bojiee moagpoOHOE TeopeTuue-
cKoe omnucanue gaHo B [Volvach et al., 2022a].

I'paHuLbl KaHAIOB OyaeM u300pakaThb HAKJIOH-
HBIMU TYHKTAPHBIMU MIPSIMBIMU, 2 CKOJIB3SIIIIUE Tpa-
HUILBl — CIUIOIIHBIMU HAKJIOHHBIMU MPSIMbIMU JIH-
HUSIMU.

OTMeTHUM, YTO BOBHMKHOBEHUE IIepel CUIbHBIMU
3eMJICTPSICEHUSIMU pacCMaTPUBAaeMBbIX B 3TOI CTaThe
JIMHEIHBIX CTPYKTYP B BUJEC KAHAJIOB U CKOJIb3SIIIX
rpaHMIl TakKKe moaTBepKaaeTcss padoramu [Volvach
et al., 2022a, b, ¢, d]. B HuX MogoOHKIC TMHEHHBIC
00BeKThI 3a(pMKCUPOBAHbI B OOIEH CIOXHOCTHU Tie-
pen 24 3eMIETPSICEHUSIMU, HE cUrTast OJIM3KUX K HUM
mo BpeMeHu aTepinokoB. (11 Bcex 0e3 ncKiroue-
HUSI PACCMOTPEHHBIX aBTOPAMM CEMCMUYECKUX CO-
OBITHI1, 1 B TOM YMCJIC HE BOIICIOIINX B YKa3aHHEIC
paboThI, HE OBIO HUA OTHOTO, KOTOPOMY HE TIpeAlIe-
CTBOBAJIO ObI pe3KOE yCWJIIEHWE KOHIIEHTpAllMU IO-
JIOOHBIX (PEHOMEHOB IPUMEHUTEIBHO K M3Mepsie-
MBIM TIOJISIM caMoOii pa3Hou Tipupoabnl.) Ilpu aTom
Ne 2

TEOMATHETU3M U ABPOHOMUA  Tom 63

aHaJU3 U BBISIBJIEHWE MPEABECTHUKOB MPOBOAUINCH
MPUMEHUTENIBHO K CTaTUCTUKE U3MEPEHUI reomar-
HUTHOTO T0JIsI, KPUTUUYECKOI YacCTOThl HOHOCHEPHI U
LIYMOB CJIOKHOI OroJjiornueckoit cucteMsbl. [1oaTo-
MY J1axke TPy OTCYTCTBUU Ha JaHHbIA MOMEHT 3aBep-
LIEHHOM (hbU3MYECKOUN TeOPUU UX MOSIBJIEHUS, JOCTO-
BEPHOCTb BO3HMKHOBEHUSI CTaTMCTUYECKUX (PeHOo-
MEHOB MOAOOHOr0 BUAA U PE3KOI0 YCWJIEHUST UX
KOHILIEHTpAlLMU Tiepell CECMUYECKUMU COOBITUSIMU
SIBJISIETCSI BIIOJIHE TOKA3aHHOM.

st Bcex mpuBeIeHHBIX Aajiee PUCYHKOB OCh abcC-
LIMCC OTBEYAET BPEMEHU B MUHYTaX, OTCYUTHLIBAEMbIX
ot MmoMeHTa 00:00 UTC 01 despansa 2022 r. u nmeeT
nepuon ¢ 00:00UTC 01.02.2022 r. mo 23:59 UTC
15.02.2022 1.

Ha pucyHkax 2—7 CIUIOIIHBIMM HaKJIOHHBIMU
OpSIMbIMU 0003HAYEHBbI CKOJIb3SI1IME TPAaHUIIBI, a TTa-
paMM KBa3unapaJIeIbHbIX HAKJIOHHBIX ITYHKTUPHBIX
MPSIMBbIX OMHOrO IB€Ta — TpaHWUIIbl KaHaioB. [Ipu
3TOM CIUIOIIHBIMU 3JJIMIICAMU UJIM OKPYKHOCTSIMU
BBIZIEJIEHBI 00JIACTU TOMOJIHUTEIbHBIX TOUEK, a MyHK-
TUPHBIMU 3JUTUTICAMUW UJIU OKPYKHOCTSIMU OTMede-
HBI KpUTUYECKIME TOYKM (TaK OymeM Ha3bIBaTh rpa-
HMYHBIE TOYKHU JOKAJbHBIX TPEHOOB, YEPE3 KOTOPHIE
MPOXOJST WJINM KOTOpPbIE TECTUPYIOT OJHOBPEMEHHO
HECKOJIBKO TpaHWI] KaHaJIOB WJIM CKOJB3SIIUX I'pa-
HUII). DTU TOUYKM MOTYT COBHAIaTh. HallpuMep, Ha
puc. 2 ToYKa ¢ OJHOBPEMEHHO SIBJISIETCSI U HaIlpaB-
JISTIONIEH, 1 KpUTUIECKOIT).

BeprtukanbHble TTyHKTUPHBIE TPSMbIE COOTBET-
CTBYIOT BpeMeHU (PUKCUPOBAHUS COOTBETCTBYIOIINX
MpeABECTHUKOB. MOMEHT paccMaTpUBaeMOIO 3eM-
JIETPSICEHUSI Ha BCEX PUCYHKAX OTMEYEeH BePTUKAIb-
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Puc. 4. 3aBucumocTts L (n) , COOTBETCTBYIOLIAasA USMEPECHUAM Z-KOMITOHEHTBI T€OMarHUTHOTO MOJIs HA MarHuTomMeETpe BO]:)OK.
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Puc. 5. 3aBucumoctsb L (n), COOTBETCTBYIOIIASI U3MEPEHUSIM X-KOMITOHEHTBI TeOMarHUTHOTO 1oJist Ha MarHutTomerpe GLK.

HOM CIUIOIIHOM KpacHOM npsimMoit auHueit. B Tadir. 1
st X, Y u Z-KOMIIOHEHT TeOMarHUTHOTO MOJIs
MPUBEIECHbI 3HAYEHUSI UHTEPBaIOB BpeMeHu Ty, T, u
COOTBETCTBEHHO 7, (B MUHYyTax) OT MOMEHTa peru-
CTpallMy TIpelBEeCTHUKA W 10 Havajia 3emJjeTrpsice-
Hus. Ha puc. 2—7 nepBas Touka 110000 pucyHKa co-
otBetcTBYeT n = M =100 min.

VYToJleHHbIE 3eJICHbIC U CUHIE TOPU30HTAJIbHbIC
OTpPE3KM COOTBETCTBYIOT MHTepBaiaM BpeMeHU Ty, Ty
n T, a cuHWEe ITYHKTUPHBIE TMOTOOHBIE OTPE3KH —

npomexytkam Ty, Ty, u T,.

IT'EOMATHETU3M U ADPOHOMMUA

3. PESVJIBTATHI ObPABOTKHA
MMPOBEAEHHBIX U3BMEPEHUN

3.1. Maenumosapuayuonuas cmanyus BOX

Ha pucynkax 2—4 npuBeaeHa 3aBUCUMOCTD L(7),
COOTBETCTBYIOIIAsI U3MEPEHUSIM X-, Y- 1 Z-KoMIO-
HEHT T€OMarHUTHOIO MmoJisT Ha MarHuToMeTpe BOX
(mosuron bopok) B mepuon ¢ 00:00 01.02.2022 no
23:59 UTC 15.02.2022. B artoT mepuon Haubosee
CUJIBHBIM U IIPOCTPAHCTBEHHO HPUOIMKEHHBIM K
pacnonoxeHuIo mprodopa coorrTreM B paguyce 2000 km
Ne 2

TOM 63 2023
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Puc. 6. 3aBrcuMocTsb L (1), COOTBETCTBYIONIAs NU3MEPEHUSIM Y-KOMIOHEHTBI T€OMarHUTHOTO ToJIst Ha MarHuToMeTpe GLK.
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Puc. 7. 3aBucumocts L (n) , COOTBETCTBYIOIIASI U3MEPEHUSIM Z-KOMIIOHEHTHI T€OMarHUTHOTO 110151 Ha MmarHutometpe GLK.

OT TOYKHU PACHOJIOXEHUS MarHUTOMETpa OKa3aJoCh
paccMaTpuBaeMoe 3eMJICTPSICEHUE.

Ha pucynke 2 npuBeneHa 3aBucumMoctsb L(#n), co-
OTBETCTBYIOIIASI M3MEPEHUSIM X-KOMIIOHEHThI TI€O-
MAarHUTHOTO IOJIsI Ha MarHutTomMeTpe bopok B ykazaH-
HBII Tepuon BpeMeHU. 31ech U Aajiee Kaxaash TOYKa

TEOMATHETU3M U ADPOHOMMUA  tom 63  Ne 2

rpaduka UIST pacCMaTpUBAEMOTO CTAaTUCTUYECKOTO
dyHKMoHana L(n) COOTBETCTBYET YCPEIHEHHUIO I10
M= 100 otpe3kam peanuzanuu mis 120 uamepeHuii
MAarHUTHOTO MOJIA B KaxxaoM. Takmm oGpa3oM, Jirobast
Touka KpuBoii L(n) orBeuyaetr 12000 m3amepeHUsIM
COOTBETCTBYIOIIECH KOMITOHEHTHI MATHUTHOTO TIOJIS.
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BOJIBBAY u np.

Tab6muna 1. 3HauyeHUsI THTEPBAJIOB BpEMEHMU 10 u3MepeHusiM MmaraiutomerpoB BOX 1 GLK

i Tg ;x> min T i x» min Tg,;,, min T4, min Tp; ., min T4 ;.» min
1 11230 6512 874 6968 10151 14970
2 4442 5908 - 5738 4312 6110
3 — 5831 — 5185 3682 4817
4 - 5788 - 4624 — 4814
5 - 5788 — 4397 — 945
6 — — — 2474 — 12
7 - — — — — 128

Ilpumeuanue. 3Ha4eHNs] MHTEPBATOB BpeMeHU Tp; «, Tp; ), ¥ Tp; . 10 n3mepeHusmM marauromerpa BOX n T ; «, T, v T ;
1o naHHbIM MarHetromerpa GLK oT MoOMeHTa peructpaunu npeaBecTHUKA U 10 Havasia 3emiieTpsiceHust. UHTepBasibl BpeMEeHU, COOT-
BETCTBYIOLIME MPEABECTHUKAM, OTBEYAIOLIUM U3MepeHUusiM MarHutomerpa GLK B mocienHue msith CyToK nepea MOMEHTOM Havajia
3€eMJICTPSICEHUS], BbIIEICHBI XXKUPHBIM. AHAJIOTMYHBIE POMEXYTKU BpeMeHHU 1Jisi MarHuTomeTpa BOX oTMeueHbl OOBIYHBIM HIPUMDTOM.

Jns kaHana /—2 yron Mexmny HarpaBJIeHUSIMU €TI0
rpaHuu Ao,_, = 0.003° ynosnersBopser (11). st un-
TepBajia Ty, TOYKa €ro Hayaja COOTBETCTBYET MO-
MEHTY TOCJIeHEr0 TeCTUPOBaHUs KpuBoil L(n) nu-
Huu CI' 3, a uist npomexyTka T,  TaKas TOYKa OTBE-
yaeT BpEMEHU TMOCJIeNHEero TEeCTUPOBAaHUS IS
rpanuil KaHana /—2. 3Havenus Ty, v Ty,  nipuBe-
JIeHbl B TabI. 1.

Ha pucynke 3 uzo6paxkeH Bua ¢pyHkimonana L(n)
JUJTSI U3MEpPEHUI Y-KOMMOHEHThl TEOMAarHMTHOTO MO-
JI1 Ha MarHuToMmeTpe bopok B nepuon ¢ 00:00 UTC
01.02.2022 o 23:59 UTC 15.02.2022. Unrepsan Ty, ,,
OTBeYaeT TOUKEe MOCAEAHEr0 TeCTUPOBAHUSI KPUBOit
L(n) nns kanana [—2; 3HauyeHUEe JaHHOTO IPOMEXYT-
Ka BpeMEHHM NpUuBeIeHO B Ta0i. 1. Yrom mexny Ha-
MpaBJICHUSIMU TPaHMII JAHHOTO KaHajla COCTaBJIsIeT
Ao, , = 0.14° u ynosnersopsier (11).

Ha pucynke 4 npuBeneHa 3aBUcCUMOCTb L(#), co-
OTBETCTBYIOIIASl UBMEPEHUSIM Z-KOMITIOHEHTHI T€0-
MAarHUTHOTO TI0JIsI HA MarHuToMeTpe bopok B mepu-
on c 00:00 UTC 01.02.2022 no 23:59 UTC 15.02.2022.
[MpomexyTku BpemeHu Ty 5 ., IPUBEAEHHBIE B Ta0-
JINLIE, ONPEACIISIIOTCS MOMEHTAMU MOCJIEIHETO TeCTH -
poBaHusl KpuBoii L(n) rpaHull KaHanoB I—2, 3—4 n
COOTBETCTBEHHO S—6 (MM OTBEYAIOT YIJIBI MEXKIY Ha-
TpaBieHusIMU rpaHni Aoy, = 0.86°, Aa, 3 = 0.33° n
AOis_5 = 0.55° 3HaYeHMs1 KOTOPBIX YIOBIeTBOPSIIOT (11)).

3.2. Maenumosapuayuonunasn cmanyus GLK —
O0Hapycenue nped8ecmuUK08 3eMAempPACeHUs]
no cmamucmuxke usmeperuil X, Y u Z-komnoneum
2e0MACHUMHO20 NOASL

Ha pucyHke 5 npuBenaeHa 3aBUCUMOCTb L(n) st
U3MepeHUil X-KOMIIOHEHTBI MAaTHUTHOTO MOJISI, TIPO-
BemeHHbIX B mepuod ¢ 00:00 UTC 01.02.2022 1o
23:59 UTC 15.02.2022. MarHUTOBapuallMOHHOMN CTaH-
uueit GLK. MurepBansl 7, 5, U T; 4 5, COOTBET-
CTBYIOT TOYKaM IIOCJICAHETO TECTUPOBAHUS IS

IT'EOMATHETU3M U ADPOHOMMUA

KaHajioB [—2, 5—6, 3—4 u 6—7, a IPOMEXYTOK
T3, — IUIS aHAJIOTMYHOM TOYKU TMPUMEHUTETBHO
K cCKob3s1eit rpaHulie &. JIIuTeIbHOCTU 3TUX ITPO-
MEXYTKOB BpeMeHU TMpUBeIeHbI B Tabaue. s uH-
TepBaNOB 1j;, 5, OTBEYAIOUIME MM BEPTHKAJIbHbIE
MYyHKTUPHbIE MPSMbIE HA PUC. 5 CYILIECTBEHHO pa3-
PEKEeHBI IO OCHU a0CIIMCC C 1IeJIbIo M30eKaTh UX MOJI-
HOTO CIUSIHUS. YTJIbl PACXOXIEHUs TpaHuLl AJs
MOKa3aHHbIX Ha JaHHOM PUCYHKE KaHaJlOB COCTaB-
asoT Aoy, =0.13°, Aoy, = 0.47°, Ao = 0.87°,
Ao, =0.20°,

Ha pucynke 6 mpuBeneHa 3aBUCUMOCTD L(n) s
M3MEpeHUil Y-KOMIIOHEHTH MATHUTHOTO TIOJISI, TIPO-
BeaeHHO B mepuox ¢ 00:00 UTC 01.02.2022 no
23:59 UTC 15.02.2022 mMarHMTOBapHallMOHHOM CTaH-
uueit GLK. Unrepsanam T, , u 15 5, COOTBETCTBYIOT
MOMEHTBI MOCJEIHEr0 TECTUPOBAHUS JISI CKOJIb3sI-
IIMX rpaHull 9 U &, a NpoMexXyTKaM Bpemenu 1, , U
1556, — QHAJIIOTMYHbBIE TOYKHU JIIsI KAHAIOB 6—7, 45,
3—4u I—2. Yrabl pacxoxXAeHUsl TPAHULIL TSI 9TUX Ka-

HaJloB cocTaBisiioT Aoy, = 0.19°, Aa;_, =1.14°,
Aoy, s =0.61°, Ao, = 0.07°.

Ha pucyHke 7 npuBeneHa 3aBUCUMOCTb L(n) miist
U3MEPEeHU I Z-KOMITOHEHTbl MATHUTHOTO MOJIs1, TPO-
BeneHHoit B mepuon ¢ 00:00 UTC 01.02.2022 1o
23:59 UTC15.02.2022 MmarHuTOBapMallMOHHOI CTaH-
umeit GLK. WUnrepsanam 7, ., T34, v T4 5, CO-
OTBETCTBYIOT TOUYKHU TOCJIEIHETO0 TECTUPOBAHUS Ka-
HajioB 3—4, 6—7, 1-2, §~9 u 4—5, a npoMexXyTKaM
15,5, 15,4, — AHATOTUYHBIC TOYKH TSI CKOJIB3SIIIIMX

rpanun /10 u 11. [lna vHrepBanos Tj;; 5. COOTBET-
CTBYIOLIME UM BEPTUKAIbHBIE TYHKTUPHBIE MPSIMBbIE
CYLIECTBEHHO pa3pexeHbl 10 ocu abcLuce ¢ Leblo
OoJIblIell HAITISIAHOCTY PUCYHKA. YIJIBl MEXIy Ipa-
HULIAMU YKa3aHHbIX KaHAJOB NMPUHUMAIOT 3Haye-

Hus Ao, =0.19°, Aoy, = 0.03°, Aa, s =0.71°,
Ao ; = 0.41°, Aog o = 0.74°. 3HaueHuss MHTepBa-
Ne 2
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Puc. 8. ComnocrasieHue 3aBUCUMOCTEN L(#n), COOTBETCTBYIOIIMX U3MEPEHUSIM X-KOMITOHEHThI T€OMarHMTHOTO I10JIs1 Ha Mar-

Hutometpe GLK (kxpuBas /) u bopok (kpuas 2).

JoB T, _; . OT BDEMEHU PETUCTPALIMU NIPEIBECTHUKA
JI0 MOMEHTA 3eMJIeTPsSICEHUSI TIPUBEICHEI B Ta0JI. 1.

C 1eJbl0 HEMNOCPEACTBEHHOIO COIMOCTaBIEHUS
BJIMSTHUSI MIpoliecca MOATOTOBKY paccMaTpUBaeMOro
3eMJIETPSICEHUS] Ha CBOMCTBA CTATUCTUKU MarHUTHO-
TO TIOJISI B peTMOHEe 3aKaBKa3bsd M B iIecHTpe Pycckoit
TJINTHI HA PUC. 8 COBMECTHO MPUBEACHBI T€ Ke, YTO U
Ha pHUC. 2 U COOTBETCTBEHHO 5, 3aBUCHUMOCTH L(n)
I U3MepeHUit X-KOMIOHEHThl MAarHMTHOIO MOJIs
110 JaHHBIM MarHeToMeTpoB BOX (cBeT10-KOpUYHe-
Bas kpuBas /) 1 GLK (kpuBast 2; ¢ Liebio OONbIIeii
KOHTPACTHOCTH PUCYHKa, B OTJIMUME OT pUC. 2 OHa
n300paXkeHa CUHUM 1IBETOM). TOIloJIOrMyecKoe mo-
no0ue ABYyX JAHHBIX KPUBBIX IMMOBTOPSIETCS] U TTPUMeE-
HUTEJIbHO Y- U Z-KOMMOHEHTaM MarHUMTHOTO TOJs,
CM. pucC. 3 1 5 1 cooTBeTCTBEHHO 4 1 7. ToOuHO Tak:Ke
MMEEeT MECTO B3aMMHOE TOIOJOrMyeckoe momaoodue
BCeX TpeX KpUBBIX L(n), n300paxkeHHBIX Ha puc. 2—4
1 OTHOCSIIIMXCSI K JaHHbIM MarHetomerpa BOX, mn
3TOT Xe (peHOMEeH MMEeT MECTO IJisi KpMBBIX L(n),
MpUBEICHHBIX HA 5—7 U OTBEYaIOLINX U3MEPEHUIM
GLK. CooTBeTCTBYIOIIME PUCYHKM HE TIPUBEIEHBI C
YYETOM OrpaHUYEeHUsI 0ObeMa JaHHOM MyOIUKalIMHU.

OTMETHUM, YTO MPU NOCTPOCHUU KAHAJIOB IIPU-
MEHSIJINChH YCIIOBUS, 00ecneYnBalolIe Majlylo Be-
POSITHOCTB CJIy4aliHOTO (TO €CTh HE CBSI3aHHOIO C
GpU3MIECKUMHU ITPOLIeCCaMU) BOSHUKHOBEHMS KBa-
3unapasjieJbHOCTH UX IPAHMI] C BHIIIOJTHEHUEM CO-
otHomeHus (11) [Volvach et al., 2022a]. B paccmat-
puBaeMoM cilydyae 3TU YCJIOBUSI CBOAWJIMCH JTUOO K
CYIIECTBOBAHMIO €Ill¢ OJHOIO KaHaja, I'paHMlIa KO-
TOpOTO OBbIIa OBl KBa3UIIapajjieJbHa TPaHUIC JaH-
Ne 2
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HOTO KaHaJyia npu BbinoaHeHuu (11), 11bo mpoxox-
JIIEHUEM XOTsI Obl OMHOI I'paHUIIbI KaHajla yepe3 Kpu-
TUYECKYI0 TOYKY (ITOCJIeAHEE YCIOBUE SBIISIETCS
IIOTIOJIHEHUEM K yKa3zaHHoIi pabote). HeBbimonaHe-
HHE 3TUX YCJIOBUI B CIydae puc. 3 CBSI3aHO C UpE3BbI-
YallHO XEeCTKUMU OTrpaHUYEHUSIMHU, KOTOPhIE ObUIN
OCO3HAHHO BBeIEHbI ABTOPAMU C LIEJTBIO JEMOHCTpPA-
LIMY YCTOMYMBOCTH TIpeajiaraeMoro nmoaxoaa. [1oarto-
My KaHaJl /—2 Ha puc. 3 ¥ CBI3aHHBII ¢ HUM UHTEP-
Basl Ty, , TAKXKe, B LEJISIX OOBEKTUBHOCTH, BKIIIOYEHBI
B YMCJIO pacCMaTPUBAaeMBIX OOBEKTOB.

4. OBCYXIEHME ITOJTYYEHHbIX
PE3VJIbTATOB

Ha ocHoBaHuM ITpoBeASHHBIX paCUYE€TOB ITOJIy4aeM
cJeIyIoNIie OCHOBHbBIE OTIMYMS CBOMCTB M3MEPEHUIA
JIBYX YKa3aHHBIX MATHUTOBAPUALIMOHHBIX CTAHLIWIA.

1. ITo pesymbTraTaM H3MEpPEHUII MarHUTOMETpa
reopusnyeckoii cranumm BOX moymmrona Bbopok,
pacroJjioxeHHoro B SpociaBckoii 06ygacTu (TO €CThb
dakTUYECKU B LICHTPE CEMCMMUYECKH CITOKOITHOI Pyc-
CKOIf TUIMTHI) HAa BpeMeHHOM uHTepBasie ¢ 00:00 UTC
10.02.2022 mo 18:25 UTC 13.02.2022 6bL10 3aperu-
CTPUPOBAHO 6 OIpeAeNIEHHBIX BbIIIE MPEIBECTHUKOB,
TNIPEAIIECTBYIONINX 3eMJICTPSICEHUIO MarHUTynou 5.3
(Metsavan, Armenia, 2022-02-13, 18:25:56 UTC).
B T0 e BpeMsi 1j1s1 MarHUTOBapMallMOHHOM CTaHLIUNI
GLK, pacnonoxxeHHOI B ApMEHNHU B HETTOCPEICTBEH -
HOI OJTM30CTH OT BMULIEHTPA TAHHOTO COOBITUS, YHUC-
JI0O TaKMX INPEIBECTHMKOB OKa3aJloch paBHO 18, cm.
Tabamy 1.
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2. CommmacHo manHbBIM Kartajmora USGS, nmpyrmx
COOBITHIT C COU3MEPUMBIM BBIOPOCOM CEMCMUYECKOM
sHepruu B obaactu paauycom 2000 KM OT MOJUTOHA
Bopok B ykazaHHBIN ITeprOa BpeMEeHHM He OBLIO OT-
MedyeHo. B oTHocUTenbHOM O6JIM30CTH K MarHETOMET -
py GLK Ha naHHOM BpeMeHHOM MHTEpBaJie IIPOr30-
IIUIO OJHO 3eMJIETPSICEHME TaKOI e MarHUTYIBI 5.3
(02.02.2022, 21:03:48 UTC, Boau3u o. Kunp, Ha yaa-
Jienuu ropsaka 1300 km ot pacnonoxeHust GLK) u
OOHO CEeMCMMYECKOe COOBITHUE MArHUTydbl 5.8 Ha
paccrossHuu mopsigka 2800 KM OT 3TOro ke MarHeTo-
Metpa (04:16:01 UTC 05.02.2022; BocTouHBI Adra-
Hucrtan). HaunHag ¢ 6 ¢peBpansg 2022 roga v BIUJIOTh
JI0 MOMEHTAa Havajia pacCMaTpUBaeMOro 3eMJyieTpsice-
HUsI, HauboJjiee 6JIU3KOE COOBITUE COU3MEPUMOI MU
OoJIbIIIeit MAarHUTYABI UMEJIO MECTO Ha YAaJICHUU 110~
psanka 7000 km. IToaToMy OTMEUEeHHOE B CTaThe pa3-
JIMYMEe 4YKCia IPEeIBECTHUKOB, 3a(UMKCUPOBAHHBIX
O TaHHBIM ABYX 3THUX MAarHETOMETPOB, C BBICOKOI
BEPOSITHOCTBIO MOXKET OBITH OOBSICHEHO OYEeHB 00JIb-
MM OTJIMYMEM PACCTOSHMM OT TOYKM 3MULIEHTpa
paccMaTpuBaeMoro coobITus go ctanumin GLK.

3. Bbonee Toro, Kak cieayetr M3 aHajiu3a JaHHBIX
TabauLbI 1, B TTOCAeaHUE 5 CyT Tiepe] MOMEHTOM Ha-
yajila paccMaTpMBaeMOro B CTaTbe COOBITHSI, UMEJIO
Mmecto 17 mpenBecTHUKOB s marHeTomeTpa GLK
MPOTUB 4 MOJOOHBIX PEHOMEHOB, OTBEYAIOLIMX JaH-
HBbIM U3MEPEHUIi Ha MoJiuroHe bopok.

4. CremoBaTellbHO, MOXEM YyTBEpXIaTb, 4TO B
CEeMICMMYECKM aKTMBHOM pernoHe 3(P@eKT WHTEH-
CHUBHOTO TIIOSIBJIEHUSI paccMaTpuUBaeMbIX rpaduye-
CKUX (peHOMEHOB B BHUIE ISITH- U COOTBETCTBEHHO
YeThIPEXKPaTHOIO TeCTUPOBaHUsS KpuBoii L(n) rpa-
HUIL KaHaJIOB U JVHUI CKOJIB3A1IMX I'PaHUILL, paHEE
BBISIBIIEHHBIH B [Volvach et al., 2022a, b, ¢, d; BoiabBau
u ap., 2022], nposBasieTCs] ¢ MHOTOKPAaTHO OOJIb-
1eii UHTEHCUBHOCTBIO 1O CpaBHCHUIO C yJaJICHHDbI-
MU OT TOUKH SIULIEHTPpA reorpaduIecKUMM paifoHa-
MU. DTO O3HAYAET JOIMOJHUTEIILHYIO BepU(PUKAIINIO
MpEeIIOKEHHO B YKa3aHHBIX paboTaXx MeTONUKU
omnpeAeacHUS TPEABECTHUKOB MPUOIMKAIOIINXCS
ceficMmYecKnx coobiTuii. TakuM oO6pa3oM, BOZHUK-
HOBEHME Ha MHTepBajie OT IOpSIKa 5 CYyTOK mepen
HAYaJioM 3eMIJIETPSICEHUsI OOJNILIIOrO Yuciia JIMHEM-
HBIX rpauyeckKux OOBEKTOB, pacCMaTPUBAaEeMEIX B
JIAaHHOM CcTaTbe, C JOCTATOYHO BBICOKOM BEPOSITHO-
CTBIO MOXKET YKa3bIBaTh Ha TIPUOIKEHIE 3eMIIETPsICE-
HUS B COOTBETCTBYIOIIEM CEIICMOAKTUBHOM PETUOHE.

5. Ilpm ananus3e gaHHBIX MarHuToMeTpoB GLK
1 BOX 6b11M BBISIBJIeHBI 17 1 COOTBETCTBEHHO 5 KpU-
TUYECKUX TOUeK (OHU BbIAEJEHbI TYHKTUPHBIMU 3J1-
JIATICAMM WJIM OKpyxXXHOCTIMu). HamomMHuM, dYTO
STUM TEPMUHOM Ha3BaHbI TOUKM KpUBOii L(n), yepe3
KOTOpbIE€ Ha AEKapTOBOM TJIOCKOCTU ONHOBPEMEHHO
MPOXOASAT HECKOJIbKO Pa3HbIX KaHAJIOB M CKOJIb3S-
mux rpaHuil. Kak ciemyet u3 pesynbratoB [Volvach
et al., 2022a, b, ¢, d; BomsBau u ap., 2022], moboe
BO3HUKHOBEHMWE KaHajla WK CKOJIb3s1ei rpaHu1Ibl
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BOJIBBAY u np.

C BBICOKOII BEPOSITHOCTBIO OKa3bIBAETCSl CBSI3aHO C
BO3HUKHOBEHUEM TIPEABECTHUKA 3EMJIETPSICEHUS U,
CJIeIOBATEIbHO, SBISIETCS MHOWKATOPOM CYIIIECTBEH-
HBIX UBMEHEHU, MPOUCXOAIIINX B 30HE €ro MOJATro-
ToBKU. OIHOBpEMEHHOE cOUYeTaHUE HECKOIbKUX Ta-
KUX U3MEHEHMI, oTBevalollee 000l KpUTUISCKOMN
TOYKE, MOKET OBITh MHTEPIIPETUPOBAHO KaK MOMEHT
CYILLIECTBEHHOTO U3BMEHEHUS Cpa3y HECKOJbKUX MPO-
LECCOB ITOATOTOBKHY IIPUOJIMKAIOIIETOCS COOBITUS U,
CJIeI0BATEJIbHO, SIBJISIETCS BaXKHBIM ITPU3HAKOM TPU-
OVKeHUsI BPEMEHU ero HavaJia.

6. CrnemoBaTelbHO, B HECKOJIBKO pa3 OoJibllee
YHCI0 KPUTUUECKUX TOYEK IJIsI CTATUCTUKU JAHHBIX
marautoMeTpa GLK mo cpaBHeHUIO ¢ MBMEPESHUSIMUA
Ha mojuroHe Bopok MoXeT paccMaTrpuBaThCS, BO-
HepBBIX, KaK 3¢ GEKTUBHBINA MPEIBECTHUK MTPUOIN-
JKAIOWIETOCsT 3eMJICTPSICEHUSI, U BO-BTOPBIX — Kak
3JIEMEHT BepUPUKAINU MpeaiaracMoro Moaxona.

7. Ha pucynkax 5—7, orBevaromux ganHeIM GLK,
TTOYTH BCE KaHAIBI M CKOJIL3SIINE TPAaHUIIBI TIPOXO-
JISIT XOTSI ObI Yepe3 OOHY KPUTUUECKYIO TOUKY. DTO
MO3BOJISIET CAEIaTh BEIBOA O BEICOKOM YPOBHE B3aM-
MOCBSI3U TIOCJIEIOBATECIIbHOCTH COOTBETCTBYIOIINX
MPOLIECCOB MOATOTOBKU 3€MJICTPSICEHUST MIPU U3MeE-
PEHUSIX B CEMICMOAKTUBHOM peruoHe. s puc. 2—4,
KOTOpBIE COOTBETCTBYIOT COBOKYIHOCTH 3HA4YCHUM
reoMarHuTHOro I1oJsi MaruutoMeTrpa BOX Ha moiau-
roHe bopok, mogpo0Hast CBSI3HOCTh BEIpaXkKeHa CyIIe-
CTBEHHO MeHbIIIe. CienoBaTeTbHO, PeHOMEH 3HAYN -
TEAbHOTO YBEJIMUEHUS 4YhClia KPUTUYECKUX TOYEK
TaK:Ke C OOJIBIIION BEPOSITHOCTHIO SIBIISIETCS IIPU3HA-
KOM “MTOTOBOTO 3Tara’” MOATrOTOBKH 3eMJIETPSICCHUS
B COOTBETCTBYIOIIEM reorpaduyeckom paioHe.

8. Kak BugHO 13 puc. 2—7, MOMEHTY Hadaja pac-
CMaTPUBAEMOTO 3eMJICTPSICEHUST TIPEIIIECTBYET BO3-
HUKHOBEHME BITOJIHE BBIpaxkeHHOro “ripoBajia” 3a-
BUCUMOCTH L(n) M3 KoToporo (Ha BceX pPHMCYHKa,
KpoMe puc. 7) gJaHHasi KpUBask HAYMHAET BBIXOIUTH
yepe3 MHTepBaa BpemeHu mopsiaka 30—35 4 mocine
cobniTus1. Takoit (peHOMEH BITOJIHE OTBEYACT pa3BU-
TOM BO BBeieHUM TeopurH, COIJIacCHO KOTOPOii 3HaUe-
HUs1 L(n) 0OIKHBI YMEHBIIATHCS TIPU OOJIBIIIOM yCH-
JIEHM IPOLECCOB pa3jioMa JIMTOC(EPHBIX IJIUT, KO-
TOPBII MOJIaraeM CTaTUCTUYECKU C1a00 3aBUCUMBIM
oT ¢poHoBoTO 1IyMa (cM. [Kogan, 2021]).

9. ABTOpBI MOJararoT, 4YTO paccMaTpuBacMble B
cTaThe JUHEHHBIE OOBEKTH B (popMe KaHajJOB U
CKOJIB3SIIIMX TPaHUI] CBSI3aHbI CO CBOMCTBAMU 3H-
TPONMU pacCMaTpUBaeMbIX IIPOLIECCOB, KOTOpPbIC
MPOSIBIISIIOTCS. B MOMEHT MPUOIIKEHUST PE3KMX U3Me-
HEHUI B COCTOSTHUM COOTBETCTBYIOIIEH (pr3mdecKoit
cucTeMbl. JlTaHHOEe YTBEpXKICHUE SIBJISICTCS MpeaMe-
TOM JaJIbHEMIIUX NCCIICJOBaHWMA.

10. PaznuuHOoe BpeMsi BO3ZHUKHOBEHMS IIpel-
BECTHUKOB IPU aHAJIN3€ CTATUCTUKU Pa3HBIX KOM-
MOHEHT MArHUTHOTO TOJSI MOXKET OOBSICHITHCS
pPa3HbIMU aMIUIUTYJaMU CIy4alHOTO TPOLIecca X,(f)
ST KaXI0M U3 KOMIIOHEHT MarHMTHOIO MOJis, YTO
Ne 2
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00yCJIOBJIEHO aHU30TpoIMeil (IyKTyallii 3TOro
I10JIs1, BBI3BIBA€MbIX IIPOLIECCAMU B 30HE MMOATOTOB-
KM CEMCMMYECKOTro COOBITHS. YKa3aHHOE pa3aIndne
IIPUBOIUT K Pa3HO CTeIeHN yCpeaHEeHUS (PIyKTya-
LI TJIOTHOCTH BEPOSITHOCTU (POHOBOTO 1ITyMa, KO-
TOpOE IPOSIBJISIETCS B HECOBIIAAAIOIIEM BUIE COOT-
BeTCTBYIOIMX KpuBBIX L(n). [Ipu aTOM oOpamiaet
Ha cebs BHUMaHUE KOHLEHTpALUs TIPEIBECTHUKOB
Ha uHTepBayie 12200—14500 muH Ha puc. 5—7 s
X-, Y- 1 Z-KOMITOHEHT MarHUTHOTO IIOJIS IJIST U3Me-
penuit GLK.

11. 13 comocraBieHus ¢ [Volvach et al., 2022a, b,
¢, d; BombBau u ap., 2022] ciaemyeT BbIBOI O 3HAYM-
TEJILHOM YBEIMYEHNU Y1 ClIa PETUCTPUPYEMBIX TIPE/ -
BECTHUKOB IIPU PACCMOTPEHUM OoJiee IJIUTEIbHBIX
WHTEPBAJIOB BpEMEHU, IPEAIISCTBYIOIINMU COOTBET-
CTBYIOLIEMY 3eMJIETPSICEHUIO. DTOT 3P PEeKT mMeeT
MECTO JaXke IPY OUYE€Hb CUJIbHOM YXXECTOYEHUN KPU-
TepueB MOKWCKA UCCIEAYEeMBIX TMHEITHBIX 0OBEKTOB B
BUJE KaHAJIOB M CKOJb3dlIMX rpaHul. ITonoOHbI
¢eHOMEH MOXET OBITh CBSI3aHO C TEM, YTO Ha OoJjiee
JJIUTEILHOM MPOMEXYTKE BpPEMEHU HMEeT MECTO
“3zaBepIIecHUE” TTPOITOPINOHAIBEHO OOJIBIIETO YMCIa
¢u3nYEeCKMX NPOLECCOB (HaIlpuUMep, CO3IaHue HO-
BBIX CETEI pa3jIOMOB), COBOKYITHOCTb KOTOPBIX U CO-
CTaBJISTIOT IIPOILECC MOATOTOBKY ITPUOJIMKAIOIIETOCS
ceicMu4yecKoro coobITusl. Peanusanus Kaxaoro ta-
KOIO Mpoliecca IMOBLIIIAaeT oOUil ypOBEHbL Xaoca B
cUCTeMe, UYTO IIPUBOAUT K BBIXOAY 3aBUCUMOCTH L(n)
3a TMpeaesibl OrpaHUYUTEIbHBIX IMHUI B BUAE KaHa-
JIOB U CKOJIB3SIIIIMX TPaHUII.

12. OOGmamast MmarHuTynou 5.3, paccMaTpuBaemMoe
KaBKAa3CKOE€ 3eMJIETPSICEHNE OTHOCUTCS K YUCITY yMe-
peHHbIX. [ToaToMy TpeOyeT oTBeTa BOIpPOC O (huznye-
CKOI BO3MOXXHOCTH PETUCTPAIlM TPEIBECTHUKOB B
SIpocimaBckoif 00JIacTH, THEe PacloJOKeH MarHWUTO-
MeTp BOX. C 1iesibl0 OTBETa Ha HETO B CTaThe MpUBe-
IleH puc. 8, Ha KOTOPOM COBMECTHO MOKa3aHbI 00¢ 3a-
BUCUMOCTHU L(7n) 17151 X-KOMITOHEHThI MArHUTHOTO I10-
JIs, paHee TIpUBeJIcHHBIC HA PUC. 5 U 2, U TIOCTPOSHHbIE
1o maHHbIM MarHeToMeTpoB GLK (kpuBast /) u cooT-
BercTBeHHO GLK (kpuBas 2). (Kpuas / uzoopaxeHa
TaKXe, Kak Ha puc. 5, C COXpaHEeHUEM ITyHKTUPHBIX
JIMHW, KOTOpBIE Ha prC. 5 0003HAYalOT MOMEHTHI pe-
TUCTPAIN MPEIBECTHUKOB, a 3aBUCUMOCTD 2, COBITa-
Jamplasi ¢ MpUBEICHHON Ha puC. 2, WIS YCUJICHMUS
KOHTPACTHOCTH BbIIeJIeHAa CHHUM IIBETOM).

Kak HecioxHO yBUIIeTh, HA PUC. 8§ UMEET MECTO
BITOJIHE BhIPAXKEHHOE TOIMOJIOTUYECKOE MOA00ME IBYX
9TUX KpUBBbIX. Takoli pe3yabTaT o3HayaeT BbICOKUIt
YPOBEHb CBS3HOCTUM U B3aMMO3aBUCUMOCTU CTaTH-
CTMKW MAarHUTHOTO MOJISl B IByX paccMaTpuBaeMbIX
pernoHax. CrenoBaTelbHO, MPUXOAUM K BBIBOIY O
HEJIOKaAJIbHOCTH TIPO1IECCOB, CBSI3aHHBIX C MTOATOTOB-
Koit paccMmarpuBaemMoro 3emuierpsicenusi [CobOmuce-
BUY u ap., 2013a, b]. Takoro poaa HeJOKaIbHOCTD
MOXET OBITh OOBSICHEHA OIBYMSI crtoco0amMu. I1epBrhIit
U3 HUX CBOAUTCS K (DOPMYJIMPOBKE TUIIOTE3BI O pac-
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MIPOCTPAaHEHUM HAMPSIKEHUST 3eMHOI KOPbI, BO3HM-
KaloIIero B 00J1aCTU TUIIOLIEHTPA TOTOBSIIIETOCS 3eM-
JIETpsSICEHUsI, IO CUCTEME Pa3JIOMOB B 3alagHOI Ya-
ctu EBpasum. I'eHepupyemble Ipu TaKOM IIpoliecce
BO3MYILIEHUSI MAaTHUTHOTO MOJIsI UMEIOT MECTO KakK B
o6acTv BOJIM3U TOYKM OYyOyIIEero AMUIeHTpa, TakK U
Ha 3HAYUTEIbHOI YacTH €BPO-a3MaTCKOro u adpu-
KaHCKOTO pernoHoB. ITogoOHbIN (heHOMEH B pe3yib-
TaTe MPUBOIUT K KOPPEIILUY YPOBHEH M3MEHEHUS
Xaoca B CTaTMCTUKE M3MEPEHUIA MarHMTHOTO MOJIs,
MPOBOAUMBIX 0OOOMMM paccMaTpUBaeMbIMU MarHe-
TOMETpPaMHM, YTO OOBSICHSIET (paKT Moa00us TOIIOJIO-
MU KpUBEIX I 1 2 Ha puc. 8.

CormacHo BTOPOI TUITOTE3€e, PaKT 00CYKIaeMOTO
MomoOus U3HAYaJIbHO CBSI3aH C OOIIMM MPOILIECCOM
BO3pacTaHUS HAIIPSDKEHMS IO Beeil CeTU YKa3aHHBIX
pas3ioMoB. JlaHHBII TTpoOIIeCC MOXKET OBITh BBI3BAaH
SIBJICHUSIMU, TTPOUCXOASIIMMI HEIIOCPEICTBEHHO B
MaHTHUH U caMoM siape 3emiin. C y4eToM OrpaHUYCH-
HOCTU BO3MOXHOI'O 00beMa 3TOM CTaTbU, U3YyUYCHUE
paccmaTtpuBaeMoro ¢heHoMeHa, OOIEro /171 BCEX KOM-
MOHEHT MarHUTHOTO MOJIsI, OYIET SIBISThCS IIpeaMe-
TOM JaJIbHEUIINX ITyOTUKAIIWIA.

5. 3BAKJIIOYEHUE

B naHHOIi cTaThe ObLIO TIPOBEICHO COMOCTaBJIe-
HYE U3MEPEHUI TeOMAarHUTHOTO TTOJIS IO U3MEPEHU -
sIM MarHUTOBaprallMOHHBIX cTaHIIuii bopok 1 GLK,
pacIIOJIOXKEHHBIX COOTBETCTBEHHO B cepenuHe Pyc-
CKOM miauThl U1 B ApMeHun. MccrenyeMble JaHHBIE
OTBEeYaIM MHTEpBay IJIMHON B 15 CcyTOK, TeueHue
KOTOPOI'0 BOJIM3M TOYKM PACIIOJIOXKEHUSI MarHUTO-
Mmetpa GLK mMeno Mecto 3eMiieTpsiCeHUEe MarHu-
tynoit 5.3. IIpoBeneHHBIIT BepOSITHOCTHBIN aHaN3
MO3BOJIWJI BBISIBUTH CYILIECTBEHHBIE OTIMYMSI CBOMCTB
CTAaTUCTUKM U3MEPCHUIl IJIST ABYX 3TUX MarHUTO-
METpPOB Ha MHTepBaJie BpeMeHU Iepel YKa3aHHBIM
coboriTueM. IlomydyeHHBIC pe3yabTaThl O3BOJISIOT
TOBOPUTH O MPOIBMKEHUHU B PEIICHUY 3a0a4yy IIPO-
THO3UPOBAHUS 3eMJIETPSICEHUIl, a TaKXe MOTYT
paccMaTpuBaThCsl Kak JOIOJHUTEIbHAsT BepupuKa-
LU IIpeajiaraeMoii METOIUKMN.
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