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Hannvle oucmanyuonno2o 30HOUposanusi 3eMiu no 2pasumempuu u OemaibHoU monozpaguu, He-
0ABHO Peanu306anHHbLE 8 2EOUHDOPMAYUOHHOU NPOSPAMMHOU CUCHIEME U3YHEHUSL UCIOPUYECKUX CIUXULL-
notx bedcmeuti ENDDB, noszeonsiom pewamos mHodcecmseo Hogblx 3a0ai, MaKux Kak nOOmMeepicoeHue Ha
gaxmoepaghuueckom mamepuanie OmKpPLIMBIX 68 NOCICOHEE 8PEMsL HOBbIX OUASHOCTUYECKUX MOp@Oocm-
PYKMYPHBIX NPUSHAKOE AcmpoObiieM, a MaK’ce BblssNeHUe 3aKOHOMEPHOCMEL, CEI3AHHBIX C 2e0MOPPON0-
2uell PasiuuHbIX CEUCMO2EHHbIX CIPYKMYP.

Kurouesvie crnosa: eeomopghonocus, munuunvie mMopghonrocuyeckue djiemenmol, YOApHulll Kpamep,
cezZCMuqucmb, Kamaijoe, AHOMAJUU CUIbl mAasdIcecmu.

Beenenne

B konne 80-x rr. npouuioro Beka B IHCTUTYTe BBIUMCIUTEIBHON MaTEMaTUKU U MaTeMaTHYe-
ckoit reopuszuku CO PAH (torma Berunciurensaom nentpe CO AH CCCP) Obiia pazpabortana u
CO3/1aHa TepBasi M0JIb30BATENBCKAs CUCTEMA YMCIEHHOTO MOJIEIUPOBAHUS BOJIH I[yHAMH C JIEMEH-
tamu [MIC [1]. [Tozxe Ha ee Ga3e aBTOpOM ObLIa CO3/IaHA OJTHA U3 TIEPBBIX
I'MC-cuctem 1o Bu3yaM3aiyivi CEMCMO- U IlyHaMH-KaTajJoroB U UX Iep-
BUYHOMY aHanu3y: «ba3a maHHbBIX 3emieTpsiceHuid U IyHamu it Kypu-
no-Kamuarckoro perviona» [2]. Briocneactsum ata pa3pabotka Oblia pe-
KOMEHJIOBAaHa B KAueCTBE IMPOTOTHIA JUIS CO3JaHUS PETMOHAIBHBIX 0a3
JAHHBIX 10 npolsiemMe IyHaMH Ha XV cecCM MEXIyHApOAHON KOOpIH-
HauyoHHo# rpynnsl MOK FOHECKO no cucteme npenynpexaeHus 1y-
Hamu Ha Tuxom okeane [3]. K 1994-my romy mporpamMMHasi CHCTEMa pas-
BUJIACh B HKCIIEPTHYIO CUCTEMY BU3YAJIM3ALMH JJAaHHBIX 3eMIICTPSICEHUN 1
> iyHamu [4], rae Hapsimy ¢ yaydineHueM IudpoBoil kapTorpadun ObUTH

A.B. Muxeesa Ppeann30BaHbl MOAMPOrpaMMBbI GoJiee TITyOOKOro aHaIu3a JaHHbIX 110 pas-
JUYHBIE poaa BbIOOpKaM K3 BJl, B yacTHOCTH, OCTpoeHHe rpa(uKoB MOBTOPSEMOCTH 3eMIIETpsice-
HUH U IyHaMH, a TaKXKe KapT CEMCMUYECKON U IIyHAMHU-aKTUBHOCTH. Bce 3TH U3MEeHeHus IIpOBOIU-
nuch B pamkax mporpamvel ETDB (Expert Tsunami Database). [lanbreiimas moaudukamnms 3Toi
reorpaguyeckoil 000JIOUKH: MOMOIHEHHE 0a3bl JAHHBIX OOJIBIIMM CITUCKOM CEHCMOIOTHYECKUX Ka-
TAJOrOB pA3NMYHOW JETATBHOCTH M MaciiTaba, a Takke pa3paboTka (B COAaBTOPCTBE C
[L.T. JIsi1pKOBBIM) psijia aIrOPUTMOB IO aHATM3Y JAHHBIX CEHCMUYHOCTH TPHUBEIN K CO3AHHUIO OT-
JIeNbHOM 3KCIIEPTHOW CHUCTeMBI MO HccienoBanuioo ceiicmuanoctn EEDB (Expert Earthquake
Database) [5].

[Mocnenyronme wu3meHenuss mnoamnporpamm [MIC EEDB cBsizanbl ¢ 0OXBaroM HOBBIX
IpeIMETHBIX obnacTel reosorud M reousuku. JloOGaBneHHe HOBBIX JAHHBIX JAMCTAHIIMOHHOTO
30HAMPOBAHUS 3€MJIM  TO3BOJIMJIM  PACHIMPUTH KPyr pemiaeMbIX 3a7ad  H  CO37aTh
reoMH()OPMAIMOHHYIO CHCTEMY H3ydYCHHsS HCTOPHYECKHX CTUXHiHBIX OenactBuii ENDDB (the
Earth’s Natural Disasters Database). [Tpu 3Tom Bce nepeunciientbie nporotumnsi: ETDB, EEDB, kak
u ENDDB, coxpaHunu nepBOHAYalbHYIO CTPYKTYpY, HpEACTaBisisi COOOM COBOKYMHOCTH TpeX
B3aMOJICHCTBYIOIINX  MPOTPAMMHBIX  OJIOKOB.  CHCTEMBI ~ yHpaBlieHHs 0a3aMH  JTaHHBIX
COOTBETCTBYIOIIICH MPEAMETHON 001acTu (LlyHaMH, 3eMJICTPSCCHHI, MM UMIIAKTHBIX CTPYKTYP),
reorpaduueckoil TOJCHCTEMBI, W TOJCUCTEMbI aHalu3a MaHHbIX. Hamboiiee paHHUN TPOTOTHUI
comeprkan Bl 3emuserpsicenmii u  ityHamu, mnochenuss Bepcuss (ENDDB) 6a3sel  maHHBIX
3eMIICTPSCEHUT W HMMIAKTHBIX ~ CTPYKTyp. Bce momcucrembl  OObEIMHEHBI  €IMHBIM
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NIOJIB30BaTENCKUM MHTEpdeticom. MuTepdeiicHas gacTs mpereprienia 3a 3TH TObI 3HAUYUTEIbHBIC
u3MeHeHus: ot ¢yHkumonupyomeii B cpene MS-DOS rpaduueckoit 000104KH, OrpaHUYEHHOU
pasperaonmM  criocoOHocTsIMU  Tpadmdeckux amgantepoB EGA u VGA, no otBeuaromieit
coBpeMeHHbIM cTanaapTam WIiNndOWs crcTeMbl MEHIO U THATIOrOBbIX OKOH [6]. B HacTosiiee Bpemst
aBTOPOM OcCyIIecTBIeHa amanTamus Bcex moxacucteM GIS-EEDB k 64-paspsimHoit mnatdopme u
pa3paborana HoBasi Bepcus naketoB GIS-EEDB u ENDDB [7] anst Windows 7 u 8. Jlist 310t e
wiaropmel cotpyaankoM Jlarecranckoro ¢uwmana 'C PAH M. Maromen-KacymoBsiM B Hauase
2014 r. pa3paboTaH HOBBII KOHBEPTOP CEUCMOIOTUYECKUX (POPMATOB.

[Tepeuncnum ocHoBHble xapakrepuctuk ['MIC ENDDB. Ilonsblit 00beM aBTOMaTH4YECKU
CT€HepHUpPOBAaHHOIO M aBTOpcKOro koja mporpammsl ' IC coctasnser okoso 23 Mb u coctout u3
~240 knaccoB. Cucrema ENDDB moeT OBITh YCTaHOBJICHA C UCXOIHOTO HOCHTENS Ha JIFOOOH
KoMIpioTep Ha 0aze Win32 wnm 64-paspsimHoit miatdopmer (Bkmodas Windows 1995-2010
NT/XP u Windows 7-8) u tpebyeT okosio 4 I'6 mamsatu Ha skecTKOM qucke. OTAenbHbIC YaCcTH U
npototunibl cucteMbl ENDDB: 06a3bl JaHHBIX NpeaMEeTHOW o0JacTh W MporpaMMHbIC
KOMIUIEKCHI, BXOASIIME B €€ COCTaB, 3amareHToBanbl B ['ocynapcrBeHHoM peructpe b/, Ponae
anmroputMoB u nporpamm COPAH u B Pocmarente (5 marentoB Ha BJI, mporpamMmbl u
anroputmbl 3a 2007-2011 rr.), a cericmonoruueckuii mpototun ['IC EEDB Buenpen B 'C PAH
u ero pumansl (5 AxtoB o BHeaperuu 3a 2012-2013 rr.).

[lepeuncieHHble paclIMpeHHs B TeOTpa@uueCcKoil U MpeAMETHON 0a3ax NaHHBIX CHCTEMBI
ENDDB mno3BonsioT pemaTh MHOKECTBO HOBBIX 3a/lad, TaKUX Kak MOJATBEpKIeHHE Ha (hakTo-
rpad)M4eckoM MaTepuane OTKPBHITBIX B TMOCJEIHEe BPeMsS HOBBIX JUATHOCTHYECKHX MOPQOCT-
PYKTYPHBIX MPU3HAKOB acTpodieM (no «Karamory uMmakTHeIX CTpyKTyp 3emium» [8]), a Takxke
BBISIBIICHHE 3aKOHOMEPHOCTEH, CBA3aHHBIX C TeOMOP(OIIOTHEH PA3TUYHBIX CEHCMOIOTHYECKUX
CTPYKTYp (10 CeHiCMOJIOTHUECKUM KaTauoram).

Tak, uccnenoBanue Haubosee mojaHoro MupoBoro Karanora [8] ¢ momoripio pean3oBaHHbIX
B cucreme ['MIC-TexHOnoruiA MO3BOIMIO BBISABUTH TUITMYHbIE, MHOTOKPAaTHO HMOBTOPSIOIIMECS OCO-
OEeHHOCTH pelbepa UMITAKTHBIX CTPYKTYP, U IIyT€M CpaBHEHHS Pa3IMYHbIX 3JIEMEHTOB 3THX CTPYK-
TYp OLIEHUTh MX HAJEXKHOCTh, KaK JMarHOCTUYECKHX MPH3HAKOB acTpodieM. UTo kacaercs Marema-
THYECKUX METOJIOB HMCCIICIOBAHMS MTPOCTPAHCTBEHHO-BPEMEHHOIO PACTIPEeTICHUs] CEHCMUYHOCTH,
yHacleoBaHHbIX 0T cucteMbl GIS-EEDB (pacuer rpaduka moBTOPSIEMOCTH COOBITHIA, TOCTPOCHHUE
KapT U TpaMKOB pacrpe/ieNieHus] pa3InuHbIX MapaMeTpoB CEHCMUYHOCTH BO BPEMEHH, IPOCTPAH-
CTBE U JIPYT OTHOCHTEJIHHO JPyTa), TO OHU CIIy’KaT MEPBOMY ITaIly UCCICIOBAHUS CEHCMHYHOCTH —
BBISIBJIICHUIO ITPOCTPAHCTBEHHO-BPEMEHHOTO TPYIITUPOBAHUS COOBITHI. BriociencTBuu, BbISBIEH-
HbIE 3THUMU QJITOPUTMAMU CEHCMMYECKHE CTPYKTYpbl HEOOXOIUMO IOATBEP)KAATh I'€0JIOro-
reouznueckumu HaOmoaeHusIMU. [t pereHus 3Tux 3a1a4d B pamkax npoekra ENDDB coznana
0a3a MaHHBIX TEOJIOTO-TeoU3NIECKON MHPOPMAIINH, COJEpKAIasi TPABUMETPUIECKYIO TTPOCTpaH-
CTBEHHYIO MOJIelb, HU(POBYIO MOJCTb peibeda MOBBILCHHOH IeTalbHOCTU (M0 COBPEMEHHBIM
nanubM J[33), crton ceficMHUUYECKHX JTMHEAMEHTOB, Pa3iOMOB, TPEIIHH 36MHON KOPBI, BBISIBIICHHBIX
Pa3ITUYHBIMU Te0JIOrO-Te0(PU3NIECKUMHU METOJIaMH, U T.[I.

I'eonndopmannonnsie 1aHHbIe U TexHOI0ornu cucrembl ENDDB

Mertoabl rpaduueckoil U KapTorpapuueckoil BU3yaau3aluy JaHHBIX, YHACIEIOBaHHbBIE OT
npototunoB cuctembl ENDDB, mo3BosisitoT BH3yanu3upoBaTh BHIOOPKH KaTaJOrOB HAa KapTe
TICEBJIOTPEXMEPHOTO penbeda (Kak B COOTBETCTBUH C 3a7aBaeMOM JIETCHIOH, TaK U B MacuTade
Kapthl). Jlus moctpoeHuss TeHeBo Mmopenn penbeda B ENDDB wncmonbp3yroTcss MacCHBBI
npomepoB BeicoT penabeda ASTER GDEM (Global Digital Elevation Model) arentcta NASA,
a Takke TexHojorus mudpoBoii kaprorpaduu [6], 3axmrouaroriascs B TOHHPOBAHHH TOYEK
MOBEPXHOCTH B 3aBUCUMOCTHU OT MX SIPKOCTH ITPU OOKOBOM OCBELICHUU TTOBEPXHOCTH.

B cBsi3u co 3HAYMTENHHO BHIPOCIIUM OOBEMOM XpaHUMOW HH(OpPMAIMH MO AETaJTbHOMY
penbedy, pazpaboTaHa MeToaUKa (PparMEHTApHOTO OOaBICHHs AeTanbHBIX MaHHBIX ASTER
GDEM, umeromuxcst B cBOO01HOM noctyne B cetn HTepHeT, B cpeny cuctembl ENDDB. Dta
orepauuss HeoOXoauMa, T.K. BHEAPEHHE B Cpely €AMHOro (Qaiiya NaHHBIX MO penibedy BCEro
MHpa CTOJb BBICOKOTO pa3pemieHust ObLJI0 ObI HEOMPABIaHHO C TOYKH 3peHHs 3(H(PEKTUBHOCTH
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pabothI cuctembl (ero pasmep cocraBui Obl 1,62 X 10* 0aiiT). BrimtoueHue ke He0OXO0IMMOro
MaccHBa JE€TAIbHBIX JaHHBIX JUIs paiilOHa paccMaTpUBaeMOil JTOKaIbHOM CTPYKTYpbl COCTABISET
BCEr0 HECKOJIbKO MHHYT W BKJIIOYAeT CKauMBaHHE (HailloB MO BBIOpaHHOH reorpauueckoit
o0yacTH, KOHBEPTAIMIO MCXOAHBIX (hopmaroB 3Tux ¢aitnoB B ¢dopmar ENDDB c momorisio
CIENMANIBbHO  pa3padOTaHHOH MPOrpaMMBI-KOHBEPTOpa ¥  BHECEHHE COOTBETCTBYIOIIMX
M3MEHEHUN B TEKCTOBBIN (haill omucaHusl.

He cuwnras ynomsnyteix ¢pparmentos, B cucteme ENDDB nmerorces riiobansHble JaHHbBIE
crnenyromero paspetirenus. [To pensedy — 310 MaccuBbl MupOBBIX AaHHbIX GTOPO-30 [9] ¢ 30-
cekyHIHBIM pazpemerneM 1 SRTM-90 ¢ 3-cexyHIHBIM pa3penieHreM o Teppuropuu Poccun.

JInst mocTpoeHusl TeHEBOW MOJIENH ToJisl TpaBUTAMOHHBIX aHoManuii B ENDDB BHenpenst
naunbie “Global marine gravity” B Buae moaeneii V16.1 u V18.1 [10]. Dt Moaenu, peIcTaBIIsiio-
e coboif MacCUBBI TOYEK 3HAYEHHH MPaBUMETPUH, UMEIOT OIMHAKOBYIO Pa3MEpPHOCTh, HO Pa3iu-
YaloTcs 1Mo KauecTBy nHpopManuu. B moxemn V16.1 npuemnemoe paspenieHne UMEIOT JIMIIb JaH-
HBIE 110 aKBaTOPUK 3E€MHOTO IIapa, B TO BpeMs Kak B MozaenbV18.1 nobGasneHs! Oojee moapoOHbIe
JaHHBIE TI0 CyIIe ¥ MPOU3BE/ICHO YTOYHEHHE JTAaHHBIX B MPHOPEKHBIX PETHOHAX aKBATOPHUH C y4e-
TOM MHTEPHOJIALMY, YTO CHAENAI0 3Ty MOJeb Oosee oqHopoaHou. [lomydyeHHOe pa3pelieHre MoJie-
i V18.1 HeomHOPOIHO JIMIIE B IIMPOTHOM HAIlpaBJIEHUH Oaronapsi CBOWCTBY MCXOTHOM IMPOEK-
LU TIPEAOCTABIISIEMBIX JITAHHBIX — ITPOEKLUM MepkaTopa, MPUBOJIIEH K HCKKEHHIO TUIOMIAIeH 1
npeoOpa3yeMoll HaMH B TPSIMOYTOJIbHYIO (T.€. B PaBHOYTOJIbHYIO IMIMHIPHICCKYIO-CEKYIIYIO)
npoekiuo. B pesynbrare paspelieHre yBeIUUMBaeTCsl OT 3KBaTOpa K MOJIK0CaM, HO B CPEJHEM CO-
crapisier 30 cek. Ha Touky. CpaBHeHHE ¢ Ooree mo3aHe Moenbio V21,1 He BBISIBIIIO U3MCHEHU B
JETATLHOCTH CETKU. MICTOYHMKOM JaHHBIX TPaBUMETPUH sBIsiioTCs muccun ERS-1 u Geosat/GM, a
TaKKe TI00aIbHast MOJICNb FPaBUTAIIMOHHBIX aHoManii EGM-2008 [11].

Metoauka 'MMC-uccnenoBanus MOp(OCTPYKTYPHBIX 3JIEMEHTOB Fe€0J0rMYECKUX 0OBEKTOB
cpeacteamu ENDDB 3axitouaercss B moi0ope ONTHUMalIbHBIX MapaMEeTpoB JIyda <IIOJCBETKHY,
ri1yOuHBI TEHU M Ipajanuy 0a30BBIX L[BETOB IPU MOCTPOCHUU TEHEBOM MOJENN Ha PETYJISPHOM
CeTKe 3HAYeHUH. DTOT MOAXO[ MO3BOJIAET HE TOJBKO IMOJYYUTh Hambosiee 4YeTKue oObeMHbBIC
n3o0pakeHus: jmaHamadTa U rpadukd, HO U coOpaTh Martepuan Jyisl YCTAHOBJICHHS] THUIIOBBIX
MOP(OCTPYKTYPHBIX MPU3HAKOB BH3YaJIbHON HACHTU(PHUKAIIMHM KOJBIEBBIX CTPYKTYp KOCMHYE-
CKOTO TPOUCXOXKICHUS, a TaKkkKe OJIOKOBBIX HJIM JIMHEHHBIX CTPYKTYp ceiicMuyHOCTH (JTHHEea-
MEHTOB), BBISBIIIEMBIX CPEICTBAMH MAaTEMAaTHYECKOTO aHaJHM3a MPOCTPAHCTBEHHOTO pacipeie-
JICHUS] CEHCMUYHOCTH.

Hns uzydenus: Gopmel penbeda KpaTepoB MOMHUMO YIOMSHYTOM TeHeBOM Mmonenu 3D-
penbeda UCIOIB30BAINCH CITyTHUKOBBIE CHUMKH mporpammbel Google Earth u ee oreuectBeHHO-
ro anasiora Imp.ITRIS [12]. B HacTosimiee ucciiefoBanne ObUIHA BKITFOYESHBI TOJIBKO T€ CTPYKTYPBI
Karanora [8], koTopsie HaxomsTCs B OJarONpHATHBIX YCIOBHUSX, 0OCCIIEYNBAIONIMX MTOBBIIICH-
HYIO COXPaHHOCTb UX pejbeda, a UMEHHO, PacHojaralomuecs B TEeKTOHHYECKU-YCTOWYHBBIX
paifoHax BbIXOJA JPEBHUX LIUTOB U MIAT(GOPM C MHUHUMAIBHBIM IPOSBICHUEM HSHIOTE€HHBIX
MPOIIECCOB M OTCYTCTBUEM MOIIHOTO MOKPOBA PHIXIIBIX OTIIOKEHHH.

HenaBuo no6asieHo anropurmudeckoe pacmmpenne ENDDB nns nepecuéroB ncxoaHoro
I'PaBUTALIMOHHOTO TOJISl C LENbIO CIIaKUBAHUS BIUSHHS penbeda, a TakKe JUIS BBISBICHUS pe-
TMOHAJIBHOW COCTABJIAIOLICH I'PaBUTALMOHHOTO IOJIs, KOTOpas, HalpUMep, MOXKET OTpa)xaTb
MaHTHUIHbIE HeoqHOpoxHocTH [13], ompexpensionIe OCHOBHBIC CTPYKTYPHBIC 3JIEMEHTHI C
celiCMUYeCKH aKTUBHBIMU I'paHMLaMu. [ pa3fencHus Mo Ha PerMOHAIBHYIO U JOKaIbHYIO
COCTABJISIIOLIME HMCIOJb30BaH CIOCO0 Bapuamuidi wiu crnocod AnzapeeBa-Ipud¢una, ucmnonnb-
3YIOIIETrO CTIaKUBaHKUE B BUAE OCPEIHEHHS 110 OKPYKHOCTSIM:

) 3U(0) = U(0) - U(R),
rne U(R) — cpennee 3uauenne monst U Ha OKpY>KHOCTH pajuyca R.
Touka ¢ HyJIE€BBIMH KOOPJIWHATAMH 3/I€CH — LEHTP CKOJIB3SIIETO OKHA. BBIYMCIEHHOE TakKuM

CII0COOOM OCPCAHCHHOC 3HAYCHUC OTPAXKACT PCTUOHAJIBHBIC aHOMAJIMH, 4 €r0 BBIYMTAHUC W3 Ha-
6J'IIOI[CHHOFO 3HAYCHUA B HCHTPC OKPYIKHOCTH JACT B PE3YJILTATC JIOKAJIbHYTIO aHOMAJIHIO.
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shadow of central cavity,

Pucynok 1 — OCHOBHbIE CTPYKTYPHbIE 3JIEMEHTHI ACCHMETPHH, BbISIBJIsIEMbIE B J1eTAILHBIX MOJIEJAX pejibe-
¢a ENDDB (a, 6, 1, 1) 1 Google Earth (B, r) pa3nu4HbIX y1apHbIx cTpyKTyp: a — Yama, /I=14 km: kapra u paz-
pe3 AB (moakoBooGpasnast (hopma kparepHoro Bajia); 6 — OpioBckuit, J[=5 kM (TeHb HEHTPAIBHOTO yIAPHOTO KO-
Hyca); B — Hazap, JI=6 km (1o xe); T — Epodeenckas, J1=10 km (pebpa xectrocTn); Bomunxuuckas, I =14 km
(cepmueBumHas Gpopma Kparepa 1 MUHH-KPATEPBhI)

sEis-a503y

AT PSR a. s, 7. =1 6.
Pucynok 2 — lllieiidoBuaHBIE 3JIEeMEHTHI YIAPHOT0 KpaTepa Ha nmpuMepe cTpyKTyphl Jloranua,
J=20 km: a — na ciyrHuKOBOM cHEMKe Google Earth, 6 — mo IIMP B iporpamme ENDDB,
B — 10 rpaButanuonHoi mozaenu V18.1 B mporpamme ENDDB

Tunu4Hble CTPYKTYPHBIE 3JIEMEHTBI, BbISIBJICHHBIE [IJIfl PSA/Ia YAIAPHBIX KPaTepoB

[pu ucnons3oBanuu cpeacts Buzyanusanuu cucrembl ENDDB B Katanore [8] BbisiBieHbI
HOBBIE XapaKTepHble MOP(HOIIOTUYECKUE PJIEMEHTHI, BhIpaKCHHbIE B TEHEBOW MOJIENN penbeda u
TPaBHUMETPUH JIECATKOB CTPYKTyp: HuUIei(oBUAHAS acuMMETpus penbeda acTpodiieM, cepie-
BuaHas popma kparepa [14], MUHH-KpaTephl, MOAKOBOOOpa3Has (hopMa KpaTepHOro Baia (pucy-
HOK 1) WJIM OTPHIIATENILHBIX HAJIKPATCPHBIX TPABUTAI[MOHHBIX aHOMAJIMH, W, HaKOHEIl, OTPHIla-
TeNbHas HUTei(OBUIHAS aHOMATUs CHIIBI TsokecTH [7, 14, 15] (pucynkwu 2, 3).

AcuMmeTpust BceX 3THX (OpM, Takke Kak U OTMEUCHHBIX paHee [16] amemeHTOB ymapHOTO
Kpartepa (TeHb EHTPAILHOTO YAaPHOTO KOHyCa M HalIn4ue pedep jKECTKOCTH, PHCYHOK 1 6-T), Mo-
KET CITy)KUTh HAJIS)KHBIM HHIUKATOPOM JJIsl ONPE/ICICHUs] HApaBlICHHUs MPUIETa KOCMHYECKOTO
tena (KT), mockomsKy 00pa3yroTes JHIIb B CTydasix OJIOTOr0 €ro BXOXICHHs B atMochepy. B me-
PEUUCIICHHBIX Pa0OoTax MPUBOIATCS MPUMEPHI JECATKOB CTPYKTYP, COIEPKAIIMX MOJOOHBIC TUITUY-
HBIE AJIEMEHTHI, OJTHAKO HCCIIEIOBaHUE CTPYKTYp Karajora B MacCOBOM MaciuTade MoKasaio, YTo
pacIpoOCTPaHEHHOCTh ITHX JJIEMEHTOB HE CIIMIIKOM BBICOKA M B OOJIBIION CTETICHH 3aBHCUT KaK OT
KMHEMATHUYECKUX YCIOBUH KpaTepooOpazoBanus: ckopoctd KT u yrima ero BxoxmeHust B atMocde-
py; TaK U OT BHEIIHUX YCJIOBHN ()OPMUPOBAHUS M COXPAHEHUS KpaTepa: HaJM4Hsi BOIHOTO CJIOSl B
MOMEHT KpaTepooOpa3oBaHusl, CTETICHU IPO3UH KpaTepa, 3aBUCALICH OT ero Bo3pacTta U nerpopusu-
YECKUX CBOMCTB, TEOTCKTOHUYECKON YCTOMYMBOCTH PErHoHa (MAaKCUMAIBbHON HA JIPEBHUX IIUTAX U
wiatpopmax), CTEIEeHH MPOSBICHHUSI HIOTCHHBIX MPOIECCOB, HATMYHEM HJIM OTCYTCTBHEM MOII[HO-
TO MOKPOBA PBIXJIBIX OTIOXKEeHUH. [109TOMYy KOIMYECTBO KpaTepoB, 00TaJaromuX OOIBIIMHCTBOM
TIEPEUYHCIICHHBIX AJICMEHTOB, He rpesbiiact 10 % karasnora (pucynku 1, 2).
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Jlpyrasi cuTyanus ¢ MocjeHUM U3 IePEUYHCICHHBIX PU3HAKOB yIapHOTO KpaTepa — OTpH-
LaTeJIbHON aHoManueil cuibl TskecTd B ¢opme nuieiida. [locnennue ucciaenoBaHus MOKa3aiy,
YTO CTaTUCTHUKA ATOTO MPU3HAKA JOCTATOYHO BBICOKA, XOTSI U B OTPAHUYCHHOM KJIACCe CTPYKTYP,
TaK KaK pa3peliaromnias criocoOHOCTh YIOMSHYThIX TaHHbIX rpaBumerpun (~30 cex s Bepcuii
V18.1 u BblIlIE) MO3BOJSET MPOBECTH HCCICAOBAHUE TOJIBKO JJISi OTHOCHTENILHO KPYITHBIX acT-
pobiem. B karanore [8] comepxutcs 71 nocroBepHsbIX, 71 BeposATHBIX, 275 mpeanonaracMbix u
77 HEYCTaHOBIICHHBIX CTPYKTYp ¢ quameTpoM J[=15+500 km (uto coctaBisier ~21 % OT moIHOro
KonM4ecTBa 3amuceii). Ha MOMEHT HanucaHusi CTaThbU MUCCIICOBAHO TPABUTAIIMOHHOE TOJIE YeT-
BepTON 4acTH 3THX cTpyKTyp (127 3ammceit). B pe3ynbrate cocraBiieH CMCOK KpartepoB (Tadu-
11a), CoJepIKaIMX OoJiee WM MEHEe BhIPaKCHHBIC TPABUTAIIMOHHBIC HITCH(BI (M300paXkeHUsI KO-
TOPBIX MpeJcTaBiIeHbI Ha caiiTe [8]). DTo 22 nocToBepHbIe CTPYKTYpHI; 18 BeposTHBIX; 72 npea-
nosiaraeMbie u 4 CTpyKTypbl HEYCTaHOBJICHHOTO MPOoHCcXokaeHus (AHKopumk, bakep ropsr, bacc
Crpoiit, bena u 3emns Yuikca). Uto, coorBeTcTBeHHO, coctaBisier 90% oT BceX paccMOTpEH-
HBIX JIOCTOBEPHBIX CTPYKTYp, 83% — pacCMOTpEHHBIX BepoATHBIX, 87% npenmnonaraembix u 57%
CTPYKTYp HEYCTaHOBJIECHHOTO MPOMCXOXKACHUs. [10UTH MOIOBHHA CiTydaeB BBISBICHHS TpaBUTA-
IIMOHHBIX NIICH(OB SBISETCS MPEAIOIOKUTEIBHBIMY, TaK KaK MOCIEIHUE MO0 AUCTAHIIPOBa-
HBI OT acTpPOOJIeM B HampaBiieHuH nojyieTa (pucyHku 30, 4a), 100 CMeIeHbI B CTOPOHY OT Kpa-
Tepa, YTO MOKET TOBOPHUTH O JIOKATU3ALMK CTPYKTYp Ha nepudepun 6omnee KpynHoOH meido-
BUIHOHN aHOMaJNH. B TakuXx cirydasix uX BbIJIEIICHUE HE SBISIETCS OJJHO3HAYHBIM.
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PucyHnok 3 — Ilpumepbl X0po1Io BhIPAsKeHHbIX 11 (POBHIHBIX ITPABUTALMOHHBIX AHOMAJIMIA
(uBeta coryiacHo Jerenae B MI'an) no uuppossim ganasiM 'MC ENDDB: a — npennonaraemeie CTpyKTy-
pst baramer 1 u 2, 1=50 kM u JI=70 kM, 6 — koTnoBuHa Augoppsl, =17 kxm

Ta6muma 1 — CTpyKTyphbl, COMPOBOXKIAIONINECS TPABUTAITMOHHBIME «IILTeH(paMu»

JocToBepHblie BeposiTHbie IIpennonaraemelie
Awmenusa Kpux A3syapa Arycan FOxHbIl basen bur XopH 6acc.
Aparyaiina Anramckuit Anpap Magner Baramsi (1 u 2) Bpannbepr
ApraHnaTtsl Anp0epT npHuHIL AnpxyMmckas Banxsizckue By3aunHckuit
Baiikonypckas AHrapckas AitHOex Bapaboo Bycsenbn
beenunme- Baitnapanxuit Aiipon Dxcuc Bapbeptron Byptpacker
CanaatuHCKas. bakonn Aiic Ken Bapocca Banu Haam
Busepxen Banreeyy AKTIOOHHCKasT Badduna o. BaiiomuHT
Bonteimckuii Benoe o3epo ATenKoBCKHe Basinaynbckas Banra
Bpenedopt Becmoks! FOxHOE Ilecku Beara Kparep Boct. Atnantuka
Kamyxckas Boposckas Anp-Xacuma beny T'amanaroc
Kapnunckas Bypxie AnbBapo O6peroH | Oe3bIMsiHHBIN Vpak I'pann Mapauc
Kapcsenn JIuMruTHHOT Awmanust-Komanun 6e3piMsaHHbIH JIuBus2 | ['yapamyme o.
Jlanora Korpam AMUpPaHTCKUI 6e3pIMsaHHbIH Cay- Jlxeckasranckas
Jloranua Omnexckas AMyHJICEHa 3all. J0B. ApaBus Epodeeckas
MopoxkBeHr Cpenne-Ypanbckast | AHIOPpBI KOTI. Oe3piMsanHbIN Tuxuin | KameHckas
INonuraii HOBas AmnTtapkTuaa 2 OKeaH Kpx
ITyuex-KatyHkckas | @uiunmnosckas An Txuen At Benuse Kypaiickas
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VYananureit DonxneHs Apanbckas Bukepton Mpunu bacun
[ Teitaxeim Munxait Apxkany bur Kpatep Hacramnoxka
Iy6ap0aiiran Aty bnanunenn M. Hypunckas
Yukcynyo ATian KomeTa Bogep IIpukacrmiickas
OJNBIBITIBITTBIH Adon Bon. Kyonamku CeBepoyCTIOPTCK.
SIHUCHApBH baba Adra Bou. Conenoe 03 Cepaue Mumocr.
Bonpmoii Y30ek. TuppeHckoe Mmope
VBeliHat
Yenkap 03epo

ITrama HETeHCHBHOCTH MPABHTALHOHHED: aHoMarmat (v am)

-60-55 -50-45 40 -35 -30 -25-20-15-10 -5

all - : | * a4 4
Pucynok 4 — Paznnuusi rpaBuUMeTPpHYeCKHUX JAHHBIX Ha IpuMepe cTpyKTypsl Korpam, /=48 km:
a — nanHbie rpapumerpuueckoi cheMk CCCP [17], 6 — ciiyTHuKOBBIC (anmbTMeTpudeckue) nanubie CIIA [11]

Kpome Toro, Hy>KHO OTMETUTH, YTO HCHOJIb3yeMble NU(POBHIC JAHHBIC TPABUMETPUH SIB-
JSI0TCS AITUMETPUYECKMMHU M HE BCErJa COBIAJAIOT C JaHHBIMHM I'DaBUMETPHUYECKON CBEMKH,
orpaxeHHbIMH Ha ['paBumeTpuueckoi kapre Poccun [17], koTopeie MBI OTME4aeM, Kak Ooliee
JIOCTOBEPHBIE, — IPAaBUTALIMOHHBIE NUIEH(BI HA HUX SABISIOTCA Oosiee BHIPAKEHHBIMH U MEHBbLIIE
CBsi3aHbI ¢ pesbeoM (pucyHok 4). B cBs3u ¢ 3TUM Ui YTOYHEHHS JIOKATU3AIMU NUICHPOBUI-
HOW aHOMAaJIMM MpeJUIaraercsl UCHOJIb30BaTh MOAM(UKALNIO [ paBUTAIIMOHHOTO MOJIS, CIJIAXH-
BAIOIIYIO BiIHsHUE penbeda (pUCyHOK 5).

r
W

0
0
]
0
0
x
@
>
&
n

PucyHok 5 — YTouHeHne JIOKATU3ANMM LIJIeii()OBUIHON aHOMATUM HA IPUMepe NpeAnoJIaraeMoi CTpyKTyphbI
Basinyabckasi, [l = 50 kM: criieBa — rpaBuMeTpuueckue naHnbie [11], cnpaBa — Tpancdopmariys rpaBUMETPUE
ciocobom AnapeeBa-I'pudduna (mpu R=15 km)

Baxnoctb OTKPBITHA U CUCTECMATU3AIIUU XAPAKTCPHBIX 3JICMCHTOB aCTp06JICM, BBIPAKCH-
HBIX B T'PAaBUTAIMOHHOM II0JIC. HEHTPAJIBHOEC IIOAHATHE U KpaTeprIﬁ Bajl, OTMCYACMEIC APKUMHU
TOJIOXKHUTCIBHBIMU aHOMAJIUAMU (pI/ICYHOK 6 a), a TaKXcC I.HJ'ICfI(i)OBHI[HBIC OTpULATCIILHBIC aHO-

Masiuu co croponsl noanera KT (pucyHok 6 0), 0COOCHHO BbICOKA TPU THATHOCTUKE CTPYKTYD,
PACIIOJIOKEHHBIX B TPYJHOAOCTYITHBIX palloHaX: Ha JIHE MOpPEN U OKEAHOB, MOJI0 JibJlaMi ApPKTH-
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KA W AHTapKTUIBI, T.C. TaM, TJIe¢ BH3YaJbHbIC HAOJIOJCHUS 3aTPyJHEHBI M TPOBECTH AHAIU3
KT

0.

PucyHok 6 — XapakrepHbie MopdoJiornyeckue 31eMeHThI YIapPHbIX CTPYKTYP, BbIPaKeHHbIE B IPABUTALH-
OHHBIX aHOMAJIUSAX KpaTepoB: a — Apkrudeckuit (J] = 5500 kM, 10 rpaBU-aHOMATHAM BBISBICHA €T0 [ICHTPAIbHAS
gacTts J] = 950 kM, BO3MOXKHO CMEIIIEHHas B pe3yJibTaTe yaapa), IpeacTaBieHa cheprueckas npoekius Google
Earth xapTer anomanuii, nocrpoennoit B ENDDB; 6 — rpynna kpatepoB Axtapktuipl: 1 — 3emis Yunkca
(d=243 xm), 2 — Aiic Kem (J1=240 kM), 3 — mope Pocca (JI=550 km), 4 — Bosep miu Baysp (J1=100 km)

VY XOpOIIO COXPAHMUBIIUXCS KPaTepPOB IPABUTALIMOHHBIC aHOMAJUHU MOBTOPSIOT UX OKPYT-
Ty GopMy H, €CIIM TIPU 3TOM COMPOBOXKIAOTCS MUICH(POM, TO JaKe MPHU OTCYTCTBUH ITOTOPH-
30HTAJILHOM IPaBUMETPHUUECKON CheMKH, OOHApY KHUBAIOIIEH OECKOPHEBOM XapakTep KOJIbLIEBON
aHOMAJIMU KpaTepa, BO3MOXKHO OTHECEHHUE ITHX CTPYKTYp K pa3psly MUMIAKTHHIX. B kauecTBe
MIPUMEPOB SPKO BHIPAKEHHBIX TPABUTAIIMOHHBIX aHOMAJIUNA MOXHO MPUBECTH THTAHTCKYIO KOJb-
IIEBYIO CTPYKTYpy (ruabiemy), CKpBITYIO MO JCIHUKOBBIMH TOKpOBaMu I 'peHianmuu (pucy-
HOK 6a), a Tarkke rpymmy KparepoB B AHTapktuae (pucyHOK 6 0), BU3yalbHO OOBEIUHSIEMBIC
MHOKECTBEHHBIM TPaBUTAIIMOHHBIM IIIJICH(POM B €AMHYIO TPYIITY, MPEAMOIOKUTESIHEHO OJHOBO3-
pacTHbIX 00pazoBaHui. OTMETUM, UTO OCIOXKHSIOMMMH (HaKTOpaMH MpH reonH()OPMAITMOHHOM
WCCJICIOBAaHUH TOJISIPHBIX PETHOHOB SIBIISIETCS OTCYTCTBHE JOCTYIHBIX IPABUMETPUICCKUX JaH-
HBIX BOKpYT mosrocoB (or CeBeproro IMomroca qo 81° c.u1. u ot FOxuoro IMomroca qo 81° ro.11.),
a TaKkKe HU3Kas pa3periaronias ClIoCOOHOCTh JAHHBIX MO CYIIe Kak AHTapKTHIIBI, TaK U CEBEP-
HOM yacTu MateprukoB CeBepHOro MOIyIIapusl.

TeopeTnyeckoe 000CHOBaHHE IPABUTALMOHHOIO ()AKTOPA CTPYKTYPOOOpPa30BaHus

BnusiHue rpaBUTallMOHHOTO (pakTOpa Ha reoJIOrnYeckoe CTPYKTypooOpa3oBaHHE HE0O0XO-
JMMO TIOATBEPANUTH TEOPETHUECKUMH pacueTaMu. Mbl CpaBHHIN a0COTIOTHBIC BeTHIuHbI F; u F 7
(MpUITHBHBIC CUITBI OT BO3/CHCTBHS KOCMUYECKOr0 Tejia Maccoid M u ot Bo3aeiictBus JIyHbI) Ha
TOYKY, JIC)KAIIYIO Ha ITOBEPXHOCTHU 3€MJ'II/I, pacCcUuThbIiBasd UX B COOTBECTCTBHUU C TCOMCTPUUCCKHUM

- - -
npencrasiacHueM npuinuBHou cuiel: F = F1 — Fy. Ilpuanmas Bo BHMManue, yto yroa @ B paaua-
HaX pPaBeH OTHOLICHHUIO JUIMHBI IYTH K PAJUYCy, BBIpPAXKaeM MPHIUBHOE YCKOpEeHUE (PopMyIIoif:

&’=G-m-(§i§—ﬁi%), (1)
[To Teopeme KOCHHYCOB:
R?=R*+ (R+Ry)’-2 -R(R+Ry)-cos (180 —-a- @),
R _ R+R;
T Sna ™ Sino’
)

ITpoBeas pacuersr Gyukimii R, (@) mo dopmyne (2) (mpu
¢ukcupoBaHHOM paccrosHud Ry s yrinoB @, Ommskux k 180°,
COOTBETCTBYIOIIMX HOPMAJIH K MIOBEPXHOCTH), U ¢ 110 opmyste (1), Mbl monyuwin crieayromiee. Te-
10, paBHoe 1o Maciutaby Tyrrycckomy MT (m~1.5%10° kr), Ha Beicote 10 kM BBI3OBET B 3emie
NPUIHBOOOPA3yYIOIIYI0 CHIy B 5 pa3 MEHbIE JYHHOH, a Telo Mmofao0HOe ApH30HCKOMY (mpH
m~2*10° kr) BEI30BET CHITy, PEBBIIAONLYIO TyHHYIO B 3 pasa. Jls [onmraiickoro MT (npuanmas
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ero aMameTp — 8 KM, a yJe/bHBII Bec MHHHMATBHEIM — 2,5 r/eM®) mpu BeicoTe 10 KM mosydaem
NpUIMBOOOpasyrollyto cuiny B 992 Teicsiuu pa3 6osblie TyHHOMH, a ipu BicoTe 100 kM — B 992 pasza.

Taxum 006pa3oM, JIOKaIBHBIEC TPUIMBHBIC BO3/ICHCTBHS, BBI3BIBAEMbBIE TIPUOIIKAIOIIIMCS K
3eMiie KpyIHBIM TEJIOM acTEpPOUIHBIX pa3MEpOB, 3HAUUTEIBHO MPEBBIMIAIOT BO3ACHCTBUS, BbI-
3piBaeMbie JIyHOM. MI3BECTHBI JaHHBIE HEMOCPEACTBEHHBIX HAOIIOJEHUM, MOKA3bIBAIOIINE, YTO
BOJIHBI ITPUJINBA, HAa0JII0JaeMble B TBEPJON KOpE MpH clokeHuH nouist taroteHus Jlynsl u Cons-
na, gocturatoT 51 cm (uro cocraBnsier 65% OT TEOPETUUECKH PACCUMTAHHOTO pa3Maxa aMILIH-
TYIbI JIYHHBIX TPHWINBOB — 53,4 cM, comHeuHbIX — 24,6 ¢M; T.e. CYMMapHOTO BIHSHHUS — 78 CM)
[18]. DHeprus 3TOro MPUIUBA CTOJb BEIHMKA, YTO B COYCTAHHH C JOTOIHUTEIBHOM, CPAaBHUMOMN
10 aMIUIATY/IE, TIEPUOJMYECKON BOITHOM mpminBa (B pe3ysibTare NepHOIUYHOCTH BPAILCHUS y3-
JIOB JIyHHOW OpOMTHI) MPUBOAUT K CHIIBHEUIIEMY MEpepacpeIeICHIIO MacC B TeJle 3eMIIH, TPo-
SBJISIIOLIEMYCS B IEPUOMYHOCTH 3eMJIETPICEHUI U BYJIKaHU3Ma THXOOKEaHCKOTO MOBMKHOTO
nosica. Tak, mporHo3 19-neTHux muKIOB cocTaBisieT A0 94 % Ui CHIIBHBIX 3€MIICTPSICCHHI
(M>=7), a TaKe Ui MOILITHOTO BYJIKAHH3Ma.

B OTHOLICHHX Macc TOJTY4EeHHBIN TpaBHTAIMOHHEI d(dekT paer Ag/g~0,2/10°% T.e. macca
nopox 3emin B 1 1 (10° 1) M3MeHsIeTCs B pesylbTaTe JIyHHO-COHEYHOro MpUTsDkeHns Ha 0,2 T, a B
nepecuere Ha Maccy TBepoil meprcdepst 3emmn (M, = 9x10% r) cocrasur 10* r (10% 1). 3ame-
THM, 9TO BEJMYHMHBI T€PEKTHBIX Macc M,, COOTBETCTBYIOIINE HAOIIOIAEMBbIM KOJIBIIEBBIM TPaBH-
TALMOHHBIM AHOMAIHSM AQ BHYTPH H3BECTHBIX YJAPHEIX KpaTepoB, mMeror mopsgok 10° T, Ha-
npumep, Kamyxckuit: J1=16 kM, Ag=-12 mI"amn, Ma=43.6><109 T, DABTBITHITIBIH. J[=23 kM, AQ= -
12 mIa, M,=40x10° 1 1 1.1. [19]. TT09TOMY MOKHO IPEIIIONOKHITE, 4TO 0OGPA3OBAHKE ITON Mac-
cbl Ae(eKTHhIX (OpeKYMPOBAHHBIX M PA3pPYIICHHBIX) MOPOA MOXKET OBITh CBSI3aHO HE TOJIBKO C
yAapHOM 3HEprueu, padboTaroieii Ha BHIOPOC, HO U C TPABUTAIIMOHHBIM BO3JCHCTBUEM MPHOIIH-
KaloIIerocs kocMuyeckoro rena. [locneanee npennonokeHne MoATBEPKaeTCsl HATMIUEM IPaBH-
TAIIMOHHBIX aHOMAJTUI CPaBHIMOW BEJIMYMHBI HAJ| TPACKTOpHEH moJyreTa 6onmaa.

Tunu4HbIe CTPYKTYPHBIE 3J1eMEHThI ceiicMMYHOCTH, BhisiBJIeHHbIe B UC ENDDB

I'paBuTaliMOHHBIA (PAKTOpP MOXKET HWMETh HE TOJBKO SK30I€HHOE, HO M JHJOTCHHOE
IPOUCXOXKJICHUE, YTO HEOJHOKPATHO oTMedanoch B jureparype [13]. JlaHHble rpaBUMeETpUH
TIO3BOJISIIOT  BBISIBIISITH  DHJIOTCHHBIC T'€OJIOTHUECKHE CTPYKTYphl (HampuMep, MaHTHUHHBIC
HEOTHOPOJHOCTH), BIMSIOIINE Ha CEHCMUYHOCTD PErHOHA.

Jlns BBISBIIEHUS CYIIECTBYIOLIEH B NMPUPOJAE B3aUMOCBS3aHHOCTH 3emierpsicenuil B ['IC
ENDDB peanu3oBaHbl MaTeMaTHYECKHE METOAbl aHalM3a CEHCMUYHOCTH, Ha3bIBa€MbIC
METOAAMHU MPOCTPAHCTBEHHO-BPEMEHHOTO TPYIIUPOBAHHUS COOBITHH. DTy B3aMMOCBSI3aHHOCTD,
O0yCIIOBIICHHYI0 Kak JAEWCTBUEM MEXaHHW3Ma TPUITHPOBAHUSA, TAK M MPOCTPAHCTBEHHOU
IPUYPOYEHHOCTBIO CEHCMHUYHOCTH K AaKTHUBHBIM 30HaM pa3jiOMOB, TIpaHUIAM IUIUT WIN
ceficMUYecKux 0JI0KOB, MOKHO OOHAPY KHUTh CIICAYIOIIMMHU MeToamu [5]:

1) cTaTUCTUYECKUMH METOJIAaMH BBISBIICHUSI TPYII 3€MIICTPSCCHUH, CBSI3aHHBIX OOLIMM
rere3rcoM (apTepIIOKOB, POEB, KIIACTEPOB);

2) METOZaMU paclio3HaBaHHs NPOCTPAHCTBEHHBIX 00Pa30B;

3) MeTo1aMu BBISIBJICHHS HAIIPABIICHHS IPOCTPAHCTBEHHON MHTPAIUH CEHCMUYHOCTH U T.JI.

BoisBlIeHHBIE 3THUMH  aNrOPUTMaMU CTPYKTYPhl JOJKHBI TOATBEPKIATHCA JAHHBIMU
reoyioro-reopunyecknx HaOMIOICHNUH, W H3Ta BO3MOXKHOCTh Takxke peanmm3oBaHa B [UC
ENDDB.

TuUnuuHy10 KapTUHY COYETaHUs Pa3IUYHBIX CTPYKTYPHBIX 3JIEMEHTOB MPEICTaBIsAET cOO0M
ouaroBasi 30Ha Uyiickoro 3emierpsicenusi (pucynku 7 6—B). [loka3aHbl pparMeHTBl paHee pac-
cuntanHbiX [20] ceficMUYeCKUX JIMHEAMEHTOB, COOTBETCTBYIOIIHME JIMHEHHBIM aHOMAITUSM TTOJISI
CWJIBI TSDKECTH W paccekaromue o0nacte Ha O0moku. Takum oOpazoM, Uylickoe cOOBITHE U €ro
aTepIIOKOBBIA POl MPUYPOUYEHBI K EAMHOMY CEHCMHUYECKOMY OJIOKY, OUYepUYEHHOMY JTMHEAMEH-
TaMU H TIPH 3TOM BBITSHYTHI BAOJIb TPAHUIIBI HAUOOJBIIETO TPAANECHTA TPABUTAIIIOHHOTO TTOJIS.
[Ipuypo4eHHOCTh 0YaroBOW CEHWCMHYHOCTH K TpaHHUIlAM MAaKCHMAaJIbHOTO TpaJueHTa O0COOCHHO
XOpOIIIO MPOCMATPUBACTCA Ha KapTe MOAU(PHUIIMPOBAHHOTO TOJISI AHOMAIHMI CHIIBI TSHXKECTH CITO-
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cobom AnnpeeBa-I'pudduna (pucyHoK 7 B), MOCKOJIBKY HMEHHO BBISBJICHUEC PETHOHAJIBHOM CO-
CTaBJISIOIIEH IPaBUTAIIMOHHBIX AaHOMAJIUI O3BOJISIET TOBOPUTH 00 MX BO3MOYKHOM CBS3M C MaH-
TUHHBIMU HEOTHOPOIHOCTSIMHU, BIHUSIOIIMMHU Ha CTPYKTYPY CEHCMOAKTUBHHOCTH peruona [13].

932011

® .
16000 . U200

11RO

q1L 1 0%00E

19572008

TIEZ0T0

Pucynok. 7 — Pacnpenenenue celicMUYHOCTH BI0JIb TPAHUI, 0TMEYAEMBIX IPABUTAIIMOHHBIMU AHOMAJIUSMU:
a — 3emuerpsceHus ¢ M>=6.8 3a 2003-2011 rr. (1o mera-coobitTist TOXOKY, BKIFOUYHTEIBHO) Ha ()OHE PErHOHAIIb-
HBIX aHOMaJIHii cuutbl TspkecTd npu R=18 km; 6 — adrepmoku Yyiickoro semmerpsicernst (27.09.2003) 3a 2003 r Ha
(boHe aHOMAJHI CUITBI TSDKECTH C CCHCMHUYECKUMU JTnHeameHTamu [9]; B — To ke Ha (hOHE pernOHAaIbHBIX aHOMAITHI
cutbl Tsoxect mpu R=11 kM

OTMmeTHM, 4TO MOMBITKA MEPecUnTaTh UCXOIHBIE JAHHBIE TPABUTALIMOHHOIO MOJs O€3 BbI-
SIBJICHHSI PETHOHAIBHOM COCTABJISIONICH B T0JI€ BUPTYalbHBIX Aedopmanuii [21] (mpeamonoxu-
TEJIbHO MOKAa3bIBAIOIIMX paclpeiefieHue re0JMHAMHUUECKUX CKATHM M PacTsXKEHUH B 3TOM pe-
TMOHE), Ha JIOKAJIbHOM YPOBHE CJ1a00 COIIACyeTCsl C MEXaHM3MaMU OYaroB MPOM3OIICIIINX Ha
ux (GoHe 3eMIIETPSICEHUI KaK MO HaIlpaBJICHUIO, TaK U MO aMIUIUTY/ie: HauboJiee CUIIbHbBIE COObI-
TUs adTEPIIOKOBOTO POsi (MX MEXaHU3MBI TIOKa3aHbl HA PUCYHKE 8) MPUXOATCS Ha 00JacTH Kak
c11aboi, Tak U OOJBIION HHTEHCHBHOCTH (POHOBOTO Mot HanpspkeHui (pucynok 86). OxHako Ha
PETHOHAILHOM YPOBHE KPYITHBIE COOBITHS M MX aTEPIIOKHU JIOKATU3YIOTCS B 00JaCTSIX coulle-
HCHUS MMOJIOC MHTCHCHUBHOTO PaCTsDKeHUs U cxkatus (pucyHok 8a). [ocneanuit hakt, BEposSTHO,
OTIpE/ICIseT CABUIOBbIHA XapaKTep MOIBHKKH TJIABHOTO 0Yara u OOJbIIIel YacTH €ro CITyTHUKOB.
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Pucynok 8 — Pesyabrar Tpanchopmauuy rpaBUTALMOHHOIO OJISI B 110J1€ BUPTYAJbHBIX z[e(popMamm [21] m
MeXaHH3MBbI 3eMJIeTPsSiCeHMIi: a — adhTepLIOKOBbIH poil UylcKoro 3emieTpsiceHus (OKa3aHbl OMPEACICHUS
MEXaHH3MOB 3eMJIeTpsiceHnii ¢ M>=2); 6 — onpeeneHns: MEXaHH3MOB B BUJIE Oceil pacTshkeHus (KpacHbIM) U
cxkartust (CuHUM) [uts riiaBHOro tordka (27.09.2003, M = 7.3) u apyrux COOBITHIA, OTMEUCHHBIX PAMKOI Ha PHCYHKE
(a). KpacHbrit kpyr — r1aBHOE COOBITHE, 3esieHble ToUkn — adrepinoku 2003 r. DoHOBast KapTa pacCUnTaHa u
npenocrasiena Spocaasom Kiokoraukom (http://www.asu.cas.cz/~jklokocn/index02.html)

3aKkiIouyeHue
BriroueHre TpaBUMETPUYECKOW H JIeTATbHOW peibepHON WHGOpPMANUU B CHCTEMY
ENDDB 3HaunTensHO pacuimpuiao o0acTh ee MPUMEHEHHs], B YaCTHOCTH, CIENaI0 BO3MOKHBIM
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pelieHne  CeHCMOreoJMHAMUYECKUX  3aJad  HMJIECHTU(PUKAUUU  CEHCMHUYECKHX  OJIOKOB,
JMHEAMEHTOB U JAPYTUX CeHCMOMOP(OIOrHUECKUX CTPYKTYpP, KOTOpbIe OBbLIM BBISBICHBI paHee
METOAAMHU MIPOCTPAHCTBEHHO-BPEMEHHOTO aHaym3a CEICMOJIOTHYECKHUX JTAHHBIX.
['eonHdopManMoHHOE  CpaBHEHHE BCEX HUMEIOIMUXCA  MOP(OCTPYKTYPHBIX  3JIEMEHTOB
HEOOXOIMMO ISl TTOCTPOSHHSI ACTANBHBIX MOJEJICH COCTOSHUS 3€MHOW KOpBI, OOHAPYKCHHUS
IPaHUIl CEWCMUYECKUX OJIOKOB MM OTAENbHBIX Ppa3JIOMOB, a TaKkKe Uil H3yYeHHS
CEHCMHUYECKOI0 PeKUMa TEPPUTOPHI.

Kpome TOro, McCrnonb3oBaHME HOBBIX JAHHBIX CHEJIAJIO BO3MOXKHBIM pEIICHHE 3a1ay
BBISIBJIEHUSI HOBBIX MOP(OIOrMUecKUX NPU3HAKOB, XapaKTEPHBIX Ui HMMIIAKTHBIX CTPYKTYD.
OTMeTuM, UTO aCUMMETPHs pa3IMYHBIX TeoMOP(OIOTHYECKUX XapaKTEPUCTUK YAapHbBIX
KpaTepoB, BBIPAXECHHBIX B COBPEMEHHOM penbede, W ocoOeHHO mumedoBuaHas Qopma
COIPOBOKIAIOIUX I'e0(U3NIECKUX aHOMAJU, MO3BOJSIOT ¢ OOJIBIIONW CTENEHbIO YBEPEHHOCTH
OTJIMYATh aCTPOOIEMBI OT KOJBIEBBIX CTPYKTYP SHIOTEHHOTO TIPOUCXOKICHHS.

Agtop Onaromaput K.K. Xazanosuua-Bynbeda (Oraenenue mianeronoruu PI'O), N.U. Ka-
muaaukoBa (M®3 PAH) u f. Kiokonnuka (o6cepBaropust Ouapeiiose, Uexus) 3a mosie3Hbie 00-
cyxnenus, Au.I'. Mapuyka (JIMBL] UBMuMI') 3a pa3paboTKy HEOOXOIMMBIX KOHBEPTOPOB,
00paboTKy U mpeAocTaBiICHUE AJAHHBIX TPaBUMETPUH, a Takxke acnupanta Mucturyra Hedrera-
30Boii ['eonorun u I'eopusuku CO PAH JImutpus Kynemosa 3a npoBeeHHbIE pacyeThl MPUIIHU-
BOOOPA3YIOIIUX YCKOPCHHIA.
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Studying geological structures of different genesis by means of geographic information system
ENDDB

Anna Vladlenovna Mikheeva, PhD of Physical and Mathematical Sciences, researcher of ICM&MG SB
RAS, Novosibirsk Scientific Centre Institute of Computational Mathematics and Mathematical
Geophysics (ICM&MG) SB RAS

Using the shady relief model of ENDDB-program (the Earth’s Natural Disasters Database) and data of
“Global marine gravity”, V18.1 for constructing relief maps and a shaded gravity anomaly allows us to
visually reveal new morpho-structural elements of astroblems or to confirm the founded earlier morpho-
structural regularities for a lot of astroblemes. In addition, the ENDDB tool can help to confirm a seismic
morphological structures identified by special methods for grouping related earthquakes offered in it.

Keywords: Geomorphology, typical morphological elements, impact crater, seismicity, catalog, gravity
anomaly.
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