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Pernonanpuplii katagor 3emierpsicennii Kamuarkn u KoMaHaopcKuX ocTpoBOB Oeper
cBoe Hayano B 1961-1962 rr., korma Ha MOJyOCTPOBE ObUIM HAYaThl JCTAIBHBIC CEHCMOJIOTMYCCKUEC
HAOIOIEHNsI CHJIaMH COTPYAHHUKOB TuxookeaHCKo# ceficmMonorudeckoit skcreanmmu (TCD), Bo3-
rnasisiemoiri C.A. ®enoroBeiM, 1 Kamuatckoii reosioro-reodusndeckoi oocepparopuu (KI'TO), a 3a-
TeM MHCTUTYTOM BynkaHonoruu. B Hadane 1962 r. B pernoHe ObUTO BCETO IMATH CEHCMUYECKUX CTaH-
1y, B KOHIE roma ux Obuto yxe necsath [1], a k 2010 r. cers HacumThBama 64 ceficMuuecKue
cranimu. [logpoOHOE onMcaHue COCTOSHUS CETH, MapaMeTphI arnmnapaTypbl MOKHO HaiiTu B [2, 3].

3a Bpems moutu 50-TeTHEH UCTOPUM KaTaiora aHaJOroBble BBICOKOYACTOTHBIE MPHOOPHI CMe-
HIIACH THA(POBBIMU MIMPOKOIMOIOCHBIMHY, MPOU3OMIEN MEPEX0]] OT PyYHOU 0OpabdOTKH OyMaXKHBIX
ceiicMorpamm K paboTte ¢ IH(QPOBLIMHU 3aIMCIMHU Ha KOMITBIOTEPE, MOJIHOCTHIO IIOMEHSUIUCH METOTUKU
cOopa, 00pabOTKU M XpaHEHUs CelicMoyornyeckoi mHpopMmanuu. Bece M3MeHEHUs, Tak WM HHAYe
CBsI3aHHBIE C TIpoIrieccoM (hOpMUPOBaHUS KaTajora, OTpa)xalluch Ha ero xapakrepuctukax. K coxane-
HUIO, KaTaJIOT He COMPOBOXKIAICS OMUCAHUEM, XapaKTEPU3YIOIIUM KadyecTBO, HEMOCPEACTBEHHO CBsI-
3aHHOE C OCOOCHHOCTSIMH ero (opMmupoBaHus. B [4] mpeanpuHsTa MOMBITKA CHCTEMATU3AIMUA OCO-
OCHHOCTEW W WMCTOPUH CO3JaHWs pernoHampHOro Karajora Kamuatkm m KomaHIOpCKHX OCTpPOBOB.
B Hacrosimeit ctaThe 0OCTaHOBUMCS TOJTBKO HAa OCHOBHBIX ATallax 3TOro Mpoiiecca.

Texnogorusi co3nanus karaigora B 1962-2009 rr. Obuia JBYXCTYIEHYATON: BBIMTYCKaIHCh
OTIepaTUBHBINA M OKOHUYATENbHBIA KATAJIOTH 3eMIIETPICeHUH. B 310Xy aHaIOTOBBIX HAOIIOIEHUN orme-
paTUBHBIN KaTaNOr 3eMJIETPSICEHUI (OPMHUPOBAIICS 110 JAHHBIM, MTOTYYaeMbIM C CEHCMHUYECKUX CTaH-
Ui 1o paauocsssu. [lo3nHee, MPU MOCTYIUICHWU BCEX CEMCMOIpaMM CETH B PYIILY CBOJHOW oOpa-
0OTKH, BCE 3eMIIETPSICEHHUS TIOJIBEPTAIHCH JeTalbHOW 00padOTKe, U OTIEPATUBHEIN KaTaJor 3aMelacs
OKOHYaTeNbHBIM. [lo Mepe pa3BuUTHS CeTH, BBOJIA B CTPOW TEIEMETPHUYECKUX CTAHIMHA, TPUMEHEHUS
COBpPEMEHHBIX TEXHOJIOTHH Mepe/laun JaHHBIX, ONEpaTUBHBIA KaTaJloT CO3/IaBajcs 110 Bce OOibIIeMy
YUCIIY CTaHIUM U JIydllle OTpakall peajbHyl0 ceicMUYHOCTh pernoHa. Hauunas ¢ 1992 r., oneparus-
HBIH KaTaJIOT COCTABIISUICS IO JIAHHBIM TEJIEMETPUYECKUX CTAHIMH C MPHUBJIICUCHUEM CBEJICHUH, MOITY-
YaeMBIX 10 PAINOCBSI3U ¢ PETHOHANBHBIX CTAHIIMM, ¢ 3aMl03/JaHUEM B OJHU CyTKU. B 1996 r. TenemeT-
pHuuecKas ceTh CTaHIMI ObUIa epeBeieHa Ha U(POBOE BOCIPOU3BEICHNE CUTHAJIOB, CECMOTPaMMBbl
CTalli JIOCTYITHbI B PEATBHOM BPEMEHHU. BBIJIO CO3/1aHO M BHEJPEHO METOJAMYECKOE U MPOrpaMMHOE
oOecrieueHrne 00pabOTKU CecMOrpaMM ¢ dKpaHa KOMIIbIOTepa [S], 4TO MMO3BOJIMIIO IPOBOIUTH 00pa-
00TKy B pexuMe, ONM3KOM K peaibHOMY BpeMeHH. ClioKuBLIascss KOHQUTYpalys TelleMeTPHYECKOr
ceTH 1mo3Boyinia yke B 1997 r. momydats onepatruBHBIA Katanor KamuaTku 0e3 mpomycKoB AJisl 3eM-
JIETPSICEHUI ¢ PHEPreTUUECKUM KilaccoM Ks>8.5 TOJBKO MO JaHHBIM TeJaeMeTpuueckux cranuui. Ilo-
NpeXHEMY, Ha OCHOBE OTIEPaTUBHOTO KaTaJora CO3/1aBaJiCsi OKOHYATEIbHBIM KaTalloT, KOTOPBII SBIISUII-
csl pe3ynbTaToM 0OpabOTKM JaHHBIX BCEX celicMUuYecKuX craHuuid Kamuatku (B TOM ducie HE J0-
CTYIHBIX B peajbHOM BPEMEHH), a TaKKe CTaHIMH coceHUX peruoHoB. B 2009 r. ObII0 3aKOHUEHO
NiepeocHaIlleHre BCeX CTAIMOHAPHBIX CceiicMUYecKnX cTaHiui Kamyatku nudpoBbIMA KOMILIEKTaMU
anmapartypsl. Cloxuiachk pasHoOMaclITa0Has CeTh CEHCMHYECKHX CTAaHIMH C Pa3InuHON pa3peraro-
el crmocoOHocThi0. Ha 0a3e KOMIBIOTEPHBIX TEXHOJIOTHH ObLTa CO37aHa CHCTeMa cOOopa, XpaHCHHS
1 00pabOTKKM CeHCMOJIOrHuecKoil nHGOpMauu ¢ MH(OOPMAIMOHHO-KOMMYHHKAIIMOHHOW CHCTEMOI
[6, 7]. JlaHHBIe BCeX CEHCMOMETPUYECKUX KAaHAJIOB CTAl[MOHAPHBIX W PaIUOTEICMETPUYSCKUX

396



PETHOHAJIBHBIN KATAJIOI 3EMJIETPACEHUH KAMYATKU U KOMAHJOPCKHUX OCTPOBOB
1962-2010 22.: mexnonozus u memoduxa cozdanus.  |B.H. Yebpos, B.U. Jlesuna, A.B. Jlanoep u op.

CTaHIIUH, a TAaK)Ke MYHKTOB CHJIBHBIX JIBUKCHHUU CTAU JOCTYIHBI COTPYIHUKAM PETHOHAILHOTO WH-
(hopMarmoHHO-00padaTHIBAIOIIETO IICHTPa B peaabHOM BpeMeHH. I1osBHIach BO3MOXKHOCTD OTKAa3aTh-
Csl OT IBYXCTYNEHYATONW CHCTEMBI CO3/1aHUs KaTauora.

Hauwnnas ¢ 2010 r. onepaTUBHBIN KaTaJor CTAaHOBUTCA OKOHYATEJNBbHBIM. B pesynbrare peruo-
HallbHBIA ~ KaTajor 3emueTpsiceHuid Kamuatkm u  KoMaHIOPCKMX OCTPOBOB  HACUWUTHIBAECT
125624 3emnerpsicennit 3a mepuox 1962-2009 rr. (cpeau Hux 43889 cobwitnii ¢ ‘Kgy,"*>8.5)
u 5168 zemuetpsicennii 3a 2010 1. (1228 cobwiTHit ¢ Ks>8.5).

OKOHYaTEeNBHBI PErMOHATBHBIA KaTajor 3emirerpsaceHnii Kamuarkn u KomaHmopckux ocTpo-
BOB ¢ Ks>8.5 onyoOnukoBan B coopHukax «3emierpsicernss B CCCPy» 3a 1962-1991 rr., B cOopHHKax
«3emnerpsicennsi Ceseproir EBpazum» 3a 1992-2009 rr., a takke B «3emnerpsaceHus Poccum» 3a
2004-2006 rr. [8-10]. B cBsA3u co 3HAYMTENBHBIM YCHJICHHUEM celicMudeckod akTuBHOCTH B 2006 T.
OKOHYaTeNbHast 00paboTKa 3eMIIeTpACEHUI He Oblia 3aBepIlieHa K MOMEHTY BBITTyCKa COOpHHKA «3eM-
nerpsicenusi Poccum B 2006T.», W B ONYOJUKOBaHHBIH B 3TOM H3JaHHM KaTaJlor, HayMHAs
¢ 01.06.2006 r., 6puTH BHECEHBI OTIEpATHBHEIE JaHHBIE. B manpHelmeM yTOYHEHHbBIE TaHHBIE TyOiH-
KOBaJIMCh B COOpHHKAX «3emieTpscenus: Poccumy ¢ 3ama3aplBaHueM Ha OJIUH TOI.

MeToauka o6padoTKH U pacyeTa OCHOBHBIX MTAPaMETPOB 3eMJIETPSICEHMIT PerHOHAIbHOTO Ka-
Tajora Ha npotsokeHnd 1962—2009 rr. OpUTa OCHOBaHA HA €AMHBIX MPUHIMIIAX U Mojaessix. Ha mepBom
sTane co3manus Karanora (1962-1977 rr.) MaccoBoe ompezeseHre THITONIEHTPOB BeJIOCh Bpy4HYTo. -
TIOJIB30BAJIMCH BpeMEHa BCTYIUICHHSI PSAMBIX P- 1 S-BonH Ha cranmumsix KamuaTckoii cetu. Bpems B oua-
Te pacCUUTHIBAJIOCH 10 rpaduky Bamatn, a KOOpAWHATEHI THITOIEHTPA OMPEAEISUIUCH TI0 METOY TaJIETOK
uzoxpon FO.B. Pusnnuenko [11], BBeneanomy Ha Kamuatke C.A. @enotoBbiM u W.II. Ky3unsim [12]
C MCIIOJIb30BAaHUEM CpeIHeKaMuaTcKoro rojorpacga coryacHo (tadum. 1) [13]. DHepreTryeckuii Kiacc
semierpscennii Ks; . onpenensics no HoMorpamme, paspaboransoii C. A. deorossm [14].

Haunnas ¢ 1978 r., pacueT OCHOBHBIX Mapa-

Taénuya 1. Cropocthas Monens Kamuatku o [13]  MeTpoB 3emiieTpsceHmil 11 OKOHYATENLHOrO Ka-

Tajora cTajl MNpoBOAUThCA Mo mnporpamme GIP

h, ku Ve, kmlc | Vsp, kulc Vel Vs A.A.Tycesa [15]. Jlng omepaTHMBHOrO KaTauora
0-5 4 5 18 IEPEX0/] HAa KOMIBIOTEPHBIE PACYETHI TTPOU3OMLIEN
5-20 5.8 7.9 1.73 nosnuee, B 80-€ TrOJbI, MPHYEM HCIIOIb30BAIACH
3250'13250 g; 19625 i;i nporpamma HIPO 10.1O. Mensnaukosa [17]. Anro-
120200 51 107 176 PHUTMBI 3TUX MPOrpaMM OOJIAJAI0T KaK CXOJHBIMH

YepTaMH, TaK U 3aMETHBIMH PA3ITUUUSIMH.

B ofeux mporpamMmax oOIeHKAa BPEMEHH
B ouare 3eMJICTpICEHUs CTpouiachk no rpaduky Bamatu. Bpemena npoGera P- v S-BOJIH BBIYUCIISIIUCH
no tabiugHaeiM rogorpadam. [t riryoun runoneHTpoB h<200 kv W SMUICHTPAIBHBIX PACCTOSHUM
A<500 xm Tomorpadbl OCHOBaHBI Ha PETHOHAIBLHON MOjenH cpefbl (Tabi. 1), BHE 3TO# obnacTh uc-
nosib3oBasics rogorpad Jxeddpuca-bymiena [16]. PacyeTsl npoBoAMINCH B TEOLICHTPUUECKON CH-
CTeMe KoopAuHAT 0e3 MONPaBOK Ha AJUIMITHYHOCTh. DHEPreTHIECKU Kilace 3eMJIeTPACEHUH onpee-
nsics mo meroauke C.A. @enortosa [14].

B To xe Bpems nporpammbl GIP u HIPO oTnuuanuce BHIOOPOM OICHKH JJIsi OKOHYATEIHHOTO
pewieHns. B nmepBoM anropuTMe OILEHKA TUIIOLEHTPa COOTBETCTBOBaJa MUHUMYMY (DYHKLIMOHANA He-
BSI30K, BO BTOPOM — CpE€/IHEB3BElIeHHOMY pernienuro. Kpome Toro, nporpamma GIP nomyckarna mouck
HEEeIMHCTBEHHOTO PEIICHNSI.

He menee BaxkHbIE pa3inuusi 00CYKIAEMbIX [IPOTPaMM OTHOCSATCS K CLIOCOOY BBIYUCIICHHS Bpe-
MeH mpobera BoiH. B omimmume ot HIPO, B nmporpamve GIP ucnonb3oBaiiack MOJEIb CPEenbl, OTIH-
YaBIIAsICS OT MPUBEICHHOW B Ta0J. 1 pUKCHPOBAHHBIM OTHOILEHHUEM CKOpPOCTEH Lp/Ls=1.73 B IpaBoM
cronbie. AHanornuHeiM oOpazom B GIP Obur 3adukcupoBaH HakioH rpaduka Bamat, xoTopsiit
B HIPO nonyckan orpanndeHHoe BapbupoBaHue. Kpome TOro, B mporpammax HCIOJIb30BaJIHCh Tal-
JUnbl rogorpadoB ¢ pasHBIMHU y3JIaMH M CHOCOOaMM MHTEpHOJSIIUH. Bce 3TO 03Ha4ano pasnuuue
B rojorpadax, MCIONb30BaHHBIX JJISI MOCTPOCHHS ONEPATUBHOTO M OKOHYATENLHOTO Kartanoron. [lo-
CKOJIbKY 3TH KaTaJIOTU B MPEIbIAYILHE TOIbI CTPOMINCH Ha HE COBIAIAIONIEM MaTepualie U UCIOIb30Ba-
JMCH JUIS Pa3HbIX 1eJel, TO Pa3Inius B UX aJITOpUTMax ObUIM HE CIWIIKOM akTyajbHbL. OJHAKO, KakK
OTMEUEHO HIKE, B METOIUKEe, UCHoiap3yeMoit ¢ 2010 r. mis moCTpoeHHUST OKOHYATEIBHOTO KaTajiora,

D68

! Hanee B Texcte sHepretuycckuii knace Ks ,7% [14] 6yner 0603HauaThes, Kak K.
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METOQUYECKHUE BOIIPOCHI

B OCHOBHOM coxpaHeH roxorpad u3 HIPO. B pesynbprare onmcanHble pa3nuuus B rogorpagax orpa-
3WJINCH B TOSIBIIEHUMHM HEKOTOPBIX CHCTEMAaTHUECKHX CIBHUIOB CTATUCTHYECKHUX XapaKTEPUCTUK OKOH-
YaTeJFHOTO KaTajora 70 ¥ MOoCie YKa3aHHOW AaThl. DTOT BOMPOC MOAPOOHO 00CyKAaeTCs HIKE.

Hauwnnas ¢ 1996 r., s noydyeHnss KHHEMaTHIECKUX M AUHAMHYECKHX MapaMeTpoB 3eMIIeTps-
CCHMH KaK OIEPaTHBHOI0, TAK U OKOHYATEJIBLHOI'0 KaTauiora, Hapsty ¢ py4HbIMH 3aMepaMH Ha CEHCMO-
rpammax Ha (orobymare, cTajga MPUMEHATHCS Nporpamma obpaboTku nudpoBbix curHanoB DIMAS
[18] mist 00paboTKK NaHHBIX, MOCTYMAIONINX CO CTAHIUN TEIEMETPUUECKON ceTn. MeToauKka onpeze-
JICHHS1 OCHOBHBIX NTapaMETPOB 3eMJICTPSCCHUN, ONIMCAHHAS BBILIE, IIPX 3TOM HE U3MEHMIIACH.

Bo Bropoii nonosune 1980-x B Kamuarckom ¢unumane ['C PAH nayan cozgaBatscst 6aHk ceid-
CMOJIOTHYECKUX JNaHHbIX KamuaTku [5], U Bce «pydyHbBIE» 3eMIICTPSCEHHs OKOHYATEIFHOIO KaTajuora
osutn mepecuntansl [19]. B mporecce mepecdera 3emieTpsceHHil OBUIO OOHAPYXKEHO TOCTaTOYHO
OopIoe KonnuecTBo rpyOrix ommnbok. Kpome toro, pemenus, momydaemsie o nporpamme GIP, na-
K€ TPH OTCYTCTBUH TPyObIX OMIHMOOK, MOTYT HECKOJBKO OTIMYATHCS OT TaKOBBIX, MOJNyYaeMbIX HpH
pyuHoii oOpabotke. [losToMy kartamor, mMmeromuiicss B Hacrosimiee Bpems B gormax Kd I'C PAH
U IIpe/ICTaBICHHBIN Ha caiite http://www.emsd.ru, otnuuaercs OT OmMyOJMKOBAaHHBIX B COOpHHKaX
«3emnetpsicenus B CCCP» karanoros [8].

OcHoBHbIE NapameTpbl 3emiierpsiceHudt Kamuatku nu KomMaHAZOPCKHUX OCTPOBOB, MMEKOIIUXCS
B peruoHajabHOM Katayiore 3a 1962—2009 rr., moyiydeHsl 1o eIUHON METOIMKE.

Kak yxe Obuto ckazano Beime, B 2010 r. Kamuarckuii ¢punman mepemien Ha HOBYIO, OTHOCTY-
NICHYaTyI0 TEXHOJIOTHIO CO3JaHMs PErHOHAIBHOTO Katayiora. B pesynpTare MOAEpPHU3ALUH CETH CEM-
CMHUYECKHX CTaHLUUI B PErHMOHE OBLIM CO3JaHBI YCIOBHUS JUISl MOMYYCHUS OKOHYATENFHOrO KaTajiora
OCHOBHBIX MapaMeTPOB 3eMIICTPSCEHHH B PEXHME, OJM3KOM K peallbHOMY BpeMeHH. Tarkke B 3TOT
nepuoa BpemeHu cotpyaaukamMu K® I'C PAH Owimm mpoBenmeHbl pabOThl IO CO3MaHUIO U OTIAJIKE
MPOrpaMMHOro obecrieueHus st 00pabOTKH BCero MOTOKa celicMUiecKoi nH(opmalmuu, a UMEHHO:

— IPOBEJICHBI 00fA3aTeNbHble B TAKUX CIIydasX HCCIEIOBAaHHUS IO TECTUPOBAHHUIO Pa3IUYHBIX
MporpamMM JIOKAIMH I BEIOOpa HamOoJiee ONTHMAaIbHON B yCnoBUsAX KamuaTckoi ceTw cTaHIM Ha
OCHOBE JTaHHBIX MCKYCCTBEHHO 3aJ]JaHHBIX TUIOLEHTPOB 3emiieTpsicenuit [20, 21]. B pesynbsTare 66u10
YCTaHOBJICHO, YTO nporpamma Jiokaimu DIMAS npu penieHnn oOpaTHOM 3a7ja4u TTO3BOJISIET MOTYYaTh
pe3ysbTaThl HE XYK€, YeM Ipyrue NporpaMmmsl, a oiaronaps cBoeMy UHTEp(deNCy B YCIOBHUSIX onepa-
TUBHOHM 00pabO0TKH 3eMIIETpsICEHHI OKa3anachk Ooliee yIoOHOH; e ObLIO OTJaHO MPEAIOYTEHHE;

— BHeapeHa nporpamma DIMAS ans aBTOMaTtu3npoBaHHON 00pabOTKH CEHCMHYECKHX CUTHA-
JIOB CO BCTPOEHHOW HOBOW MPOrpaMMOH JIOKAIlMU C UCHOJIb30BAaHHEM Pa3IMYHBIX rogorpados u 1o-
MTOJTHUTETLHON BO3MOKHOCTBIO TTOMCKA PEIIeHUH BhIlIe ypoBHs Mopst (aBTop [.B. — JIpo3uun) [18];

— co3/laHa HOBas ceTeBas 0a3a, ISl XpaHeHHS U JIOCTYTA K TaHHBIM T10 3eMJIETPSICEHUAM (aBTOp
E. ManTtroxun) [22, 23];

— co3faH apxuB KannOpoBok 1o BceM craHimsM KO I'C PAH (asrop — 1O.B. IlleBuenko), aB-
TOMAaTHYECKH HCTIONIb3yeMbIi Tporpammoit DIMAS.

PeanuzoBannslii B nporpamme DIMAS anroputm pacueTa rUInoueHTpOB H3HAYAIBHO OBLI CIIPO-
€KTHPOBaH JUIsI aBTOMAaTHYECKOT0 OMpeAeSICHHs THUIIOIIEHTPOB 10 MEPBBIM BCTYIUIEHUSAM MPOJOIBHBIX
BOJIH U BIOCJIEJCTBUHU JIOTIOJHEH BO3MOXXHOCTBIO MCIIOJIB30BaHUS BOJH APYrux THIoOB. Ilouck rumo-
IIEHTpa 3eMJICTPSICEHUs] IPOU3BOIUTCS TyTeM nepebopa riryounst (h) u Bpemenu B ouare (o). Jnamna-
30H U HIar nepedopa KOHTPOIUpyeTCs mosb3oBareneM. Jliist kaxmoi Touku cetku (1, ;) onpenensiror-
cs reorpaduyeckue KOOpPOUHATHI cOOBITHS. PemieHne ¢ MUHMMAaNbHBIM CpEJHEKBAIPaTHUHBIM
3HaYCHUEM HEBS30K BPEMEH Ipolera MpHUHHMAETCs OKOHYaTelbHbIM. lIporpamma umcmosb3yer reo-
MIEHTPUYECKYI0 CHUCTEMYy KOOpauHAT. Tabmumbl BpeMeH mpobera (romorpada) ceHCMUYECKUX BOJH
Y KaJIMOPOBOYHBIE KPUBBIE MarHUTYJ 3arPYKal0TCsl U3 BHEIIHUX (HailIOB M KOHTPOJIUPYIOTCS TOIB30-
BateneM. OmnpeneneHrne MOCTOSHHO HCHOJBb3YEMBIX CTaHJIAPTHBIX SHEPreTUYECKUX XapaKTepPHUCTHK,
HalpUMep TaKHX, KaK KJIAcC 10 S-BOJIHE, MarHUTYJa 10 KOJa-BOJIHAM BCTPOEHO B mporpamMmy. Jlis
oTpeJiesIeHHsI TapaMeTPOB TEKTOHHMYECKHUX 3eMJIETPSICEHUH UCTIONIb3YETCSl pernOHANbHBIN rogorpad u3
nporpamMmsl FO.FO. MenbnukoBa [17], npuMmeHsieMblii paHee B oniepaTuBHON oOpabotke. s tokauuu
3emsieTpsacennii CeBepHON M ABAYMHCKOM TPyNI BYJKAaHOB HCHONB3YIOTCA JIOKAJTbHBIE roforpadbl
[24]. B cBsi3u ¢ OTCYTCTBUEM YTOUHEHHBIX JIOKAJIBHBIX CKOPOCTHBIX MOJICINICH ISl BCEX OCTaJIbHBIX BYII-
KaHMYECKUX KOMIUIEKCOB MPH pacyeTe MOJOXKEHUH TMIOLUEHTPOB UCIONBb3YeTCs PErHOHAIBHBIN ro10-
rpad [13, 17]. B cooTBeTCTBUH ¢ aJIropuTMOM JIOKAllMH, BpeMeHa mpobera u3 roporpada Oepyrcs
¢ y4eToM (PaKTUUECKON Pa3HUIBI MEKAY BBICOTOM CTAHIUH U TTyOMHOM odara, 4ro Mmo3BOJISIET POBO-
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JUTH TIOUCK PELICHUH BBIIIE YPOBHS MOPS NPH JOKAMH BYJIKAaHHYECKUX 3eMIIETPACEHHNA. DHEPreTH-
YeCKHH KJTacC 3eMIICTPSICEHHH, KaK 1 TIpeke, onpeaesercs mo meroauke C.A. @egorosa [14].

CrnenmyeT OTMETUTh, YTO B OINCPATHBHBIA KaTajor 3eMIICTpsCEHHH (OH K€ OKOHYATEIbHBIH,
HaunHasg ¢ 2010 r.) He BKIIIOYAIOTCS HEKOTOPbIE MapaMeTphl 3eMJICTPICEHUM, TaKHE KaK dHEpreTuye-
ckuii knace o P-BornHe, kiace Kc 1Mo Koja-BoJHaM, IPUCYTCTBOBaBIIKE B Karanore 3a 1962—2009 rr.

B cBsi3u ¢ mepexo oM Ha HOBYIO IPOTpaMMy pacyeTa FHMOLEHTPOB 3eMIIETPSICCHUI HE0OX01u-
MO OBLIO MTPOBECTH ONPEAETCHHYIO paObOTy 10 HCCIIEOBAHNI0 COBMECTUMOCTH JBYX KaTaJloroB — HO-
BOTO U CTaporo.

Jlanmee mpuBOIUTCA CTATUCTUYECKHMI aHAJN3 CMeEllleHUIl OCHOBHBIX NMapaMeTPOB KAaTaJIora,
BO3HMKIIMX IPH Nepexo/e Ha HOBYIO cucTeMy 00pa0oTKH 3eMJIeTPsCeHH.

HakonuBmmtiics mocne 2010 r. Marepuan CBHIAECTEIBCTBYET O HEOONBIINX, HO CTATUCTHYECKH
YCTOHYHBBIX CMEIIECHUAX PAZla XapaKTEPUCTHK KaTajora, MPOsSBUBIIMXCS MTOCIE MPeoOpa3oBaHUi CH-
CTeMbl 00pa0OTKH JaHHBIX. J{J1s1 3yYeHHs 3TUX CMEIICHUH OBUIO MPOBENEHO CIICIUANTBHOE UCCIEq0-
BaHue Ha Matepuane 2008—2010 rr., BkiItouaBiiee napauielbHy0 00pab0oTKy OJHUX U TEX ke JTAaHHBIX
10 CTapOoi U HOBOH Ipouenype. MCroib30BaINCh TOJIBKO PETHOHANIBHBIE TEKTOHUYECKUE 3EMIIETPSICE-
HUSI, BYJIKAHMYECKHE M3 MacCuBa JaHHBIX OBUIM HCKIIOYCHBI. BCero B CpaBHEHHHM Y4YacTBOBAJIO
13190 cobmituit ¢ Ks=3.7-15.7. OcHOBHBIE M3MEHEHHS B Karajore, MO-BUANMOMY, OIPEIEISFOTCS
JIBYMsT aKTOpaMu:

— Cmena konnekmuga anarumuxos. B 2010 r. Bcs 00pabOTKa JAHHBIX U COCTABICHUE OKOHYA-
TEJBHOTO KaTajiora ObLIM TnepenaHsl u3 JlabopaTopuu cBomHoi o0padotku (JICO) B JlabopaTopuro
UCCIICJIOBaHUM ceficMuyeckor U BynkaHuueckoi aktuBHOCTH (JIMCBA). O0a koiekTrBa 001a1a10T
MHOTOJIETHUM OITBITOM 00paOOTKHM JaHHBIX, OTHAKO HEMHHYEMO HECKOJIBKO OTIHYAIOTCS MOJXO0JOM K
NPUHATHIO HEKOTOPHIX CYOBEKTUBHBIX PEIICHUH, HAITPUMED TaKuX, KaK OTOPaKOBKa MCXOIHOTO MaTe-
puana, uneHTHUKanys (a3, UCIONb30BaHNE YACTOTHBIX (DHIBTPOB MPHU WCCIECTOBAHUN 3aITyMIICH-
HBIX CUTHAJIOB U T.1.

— Yacmuunas cmena komnviomepnulx npocpamm. Ilpu 3ToM GopManbHO OBUTM COXpaHEHBI HC-
MoJIk3yeMasi MoJIeNb cpenbl [13] 1 HoMorpaMMBl [T pacueTa YHEPTeTUIeCKUX XapaKTEPUCTHK 3eMITe-
Tpsicenuit [14]. OqHaKo METOAMKY pacyeTa TUIIOIEHTPOB B CTAPOM M HOBOM MpPOTrpaMMax CyIIeCTBEH-
HO OTJIMYAFOTCSL.

st paznenenust ykazaHHBIX (PaKTOPOB HCITONB30BANIOCH TPU BapHaHTa MapalielbHON 00paboT-
KW JIaHHBIX, B KOTOPBIX 3TH ()aKTOPHI MPUCYTCTBOBAIM B PAa3NIMUHBIX coueTaHUsX. Kaxkplii BapuaHT
NPUMEHSUICS. K CErMEHTYy KaTajora MpOJOJDKUTENbHOCTIO oOKoyo 1 roma. anusle 2008 r.
(4296 3emeTpsicenns) 00pabaTEIBANCE OAHOM rpymmol ananmuTrkoB (JICO) mapaiienbHO 1Mo ABYM
nporpamMmam GIP u DIMAS. 3emnerpsicerns 2009 r. (4282 coObiTus) ObUIM HE3aBUCHMO 00pabOTaHbI
IBYMS 1abopaTopusiMu, Kaxaas o csoeit nporpamme (JICO — GIP, JIUCBA — DIMAS). U, nakonen,
nanubie 2010 1. (4612 cobwiTusi) oOpabateiBanuck Bropoit rpymmoit (JIMCBA). A pacuer mapameTpoB
3eMIIETPSCEHUH OBLT MIPOBEJEH JIJIsl OJHUX U TeX XK€ JaHHBIX 00pabOTKH C TIOMOIIBIO JIBYX MPOTPaMM:
DIMAS wucnons3oBanace anamutukamu JIMCBA, GIP — JICO. B nepBoM U TpeTheM CIydae pacxoxK-
JISHUS] MTHUIIUAPYIOTCS B OCHOBHOM IporpamMmoi 00paboTku, B TO BpeMs Kak 1o qaHHbM 2009 1. BO3-
MO’KHA OIIEHKA BJIVSIHHS HA PE3YJIbTAThl Pa3HBIX TPYII aHAITUTHUKOB.

Hwoke npesicTaBiieHbl CTATHCTHYECKHE PacTpe/ieieHus] CMEIIEHUI pa3IMyHbIX TapaMeTpoB Ka-
TaJIora, MOCTPOCHHBIE M0 PEe3yJIbTaTaM ONMCAHHOW BhIIIE MapajlieIbHOH 00paboTKH NaHHbIX 3a 2008—
2010 rr. dakTUYECKH 3TH pacrpeesieHHss MOJCIUPYIOT U3MEHEHUSI B PETMOHAIBHOM KaTaliore, BO3-
HUKIIIME TI0CJIe CMEHBI Mporenypsl 00padotku. [lox cMmemenneM BCroy B JanbHEHIeM (KpoMe Mo-
CIIeZIHEeN YacTH, MOCBSILIEHHOW YHEPreTHYECKUM KjlaccaM) MOApa3yMeBaeTcsl pa3HOCTh MEXKIY ABYMS
OIIEHKaMH TapamMeTpa (CKUTIPHOTO MM BEKTOPHOTO) OJHOTO W TOTO K€ 3E€MIICTPSICCHHUS: OLIEHKa TI0
nporpamMmme DIMAS munyc onenka o nporpamme GIP (He3aBucHMO OT TOro, Kakoi TpyImnoN IpoBo-
quach 00padorka). CpaBHEHHE pa3JIeNIeHHBIX 110 TOJlaM PacIpe/elIieHHi CMEIIEHHH TTO3BOJISIET OIle-
HUTP BIIMSTHUE HA KaTaJOr CMEHBI TPYIIBI aHATUTHKOB. [1o pacnpeneneHusM, TOCTPOSHHBIM IO TIOJ-
HOMY Ha0Opy MAaHHBIX 32 TPH T0Ja, B HEPBYID OYepelb ONPENCIISIOTCS CMEIICHUS, BBI3BAaHHBIC
Pa3INYHAMU UCIOIb3YEMBIX IPOTPAMM BBIYHCIICHUS THITOIIEHTPOB.

Ha puc. 1 npuBenensl pactpenesneHusi (HOpMUPOBAaHHbBIE THCTOTPAMMBI), CTATUCTUYECKH XapakK-
TEPU3YIOIE OCHOBHBIE CMENICHHUS OIICHOK TUTIONEHTPA, TPOU30LICNINE B Pe3yIbTaTe CMEHBI CUCTE-
MBI 00paboTkn. O4eBHIHOE CXOACTBO THCTOTPAMM 32 Pa3fIMYHbIE TO/IbI O3HAYAET, UTO CMelUeHUs oye-
HOK c1ab0 3a8uUcam om mo2o, KAKOU epynnou aHaiumuxos onu noxyuensl. JlanHble pacnpeneneHus
M03BOJISIFOT OI[CHUTD XapaKTePHbIC BETMYMHBI CMEIICHU I KaXJ0r0 U3 mapameTpoB (Tabdi. 2).
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Puc. 1. CriaxxeHHBIE THCTOTPAMMBI CMELICHHIT TAPaMETPOB TUIIOLICHTPA MO Pe3yJIbTaTaM MapajlIebHOM
o0paboTku 3emnerpscernit 2008 r. (cruiomHas cunsis auHus ), 2009 1. (MyHKTHpHAs KpacHast)
1 2010 r. (Toueunas 3eneHas) — Bcero 13190 cobbrThit

a— CMEILIeHHE OLICHKH BPEMEHH BOSHHKHOBEHHMS 3eMJICTPSICCHHS; O — CMEIleHHE TIIyOHHbI; B — CMEILIEHHE SIMIEHTPa; T — MOJI-
HOE€ CMEUICHHE TUTIONEHTpa (A7 BCeX MapaMeTpOB 3a CMEIICHHE MPHHATA Pa3HOCTH (omeHKa 1mo nporpamme DIMAS munyc
oreHka 1o nporpamme GIP); Bce ruCTOrpaMMbl HOPMHUPOBaHBI Ha COOCTBEHHBIE MAKCUMYMBI).

Tabnuya 2. XapaxtepHble 3HAUCHHS CMEIICHUA TApaMETPOB THITOLETPA

IMapameTp rumnomeHTpa Hawubosnee BeposiTHOE 90 % — noBepuTenbHAS
cMmenieHne (Moaa) 0051acTh (KBAaHTHIIb) CMEIIECHUS
Bpems BO3HUKHOBEHUS 3eMIICTPSICCHIUS -0.3¢ -25>t<15¢
I'ny6una 7 km —20>h <30 km
OmunenTp (amuHa 2D BekTopa) 5xm 20 km
TumonenTp (mmmHA 3D BekTOpa) T km 30 xm

Cpennne 3Ha4eHUs IByCTOPOHHUX PaCTIpeieNeHu U1 BpeMEHH 1 TIIyOMHBI 3HAYMMO OTIIMYAIOT-
cs oT Hya. OfHaKo, Kak MOKa3aHO HWXKE, 3TH MapaMeTpbl CHIIBHO 3aBUCAT OT reorpauueckoro moio-
JKEHUSI 3eMJICTPSICEHHS, U MX pacyeT I10 MOJHOW BEIOOPKE HE HMEET NMPAKTUUECKOT0 3HAUCHHUS. 3aMETHM,
YTO W3 TPEJCTABJICHHBIX TUCTOTPAMM CIENyeT, YT0 NMpuonu3utenbHo st 10 % coObituii pasnuius
B OIIEHKAaX BPEMEHH BO3HHUKHOBEHUS 3eMileTpsceHus tp mpeBoCXoasT 2 ¢, a B MOJ0KEHNHU THIIOIEHTPa
—20-30 xm.

[IpocTpaHcTBEeHHBIE CMEIIEHHS TUIIOLCHTPOB HE M30TPOIIHEL, 8 00JIaJal0T MPEUMYIIECTBEHHBIM
HaIpaBJI€HUEM, OIPEIEIIeMbIM, MO-BUANMOMY, MPOCTHPAHHEM W acCHUMMETpPUEH T'eOJOTrHYeCKOi
cTpykTyphl KamuaTku (IpHCYTCTBHEM 30HBI CYOIYKIIMH), a TAKKE COOTBETCTBYIONIECH BBITSHYTOMN
¢dopmoii Kamuarckoii ceiicMuueckoit cetu. Ha puc. 2 mpuBeneHa nByMepHasi THCTOIpaMMa BEKTOpa
CMEILEHUH SMUIEHTPa COOBITHSA, MOCTPOCHHAs MO MOJIHOM TpexJEeTHEH BBIOOPKE 3EeMIICTPSCEHHM.
W3omuHNK THCTOTpaMMBl BBITSHYTHl TPUOJIM3UTENBHO B HANpPAaBICHWU C CEBEpO-3alajia Ha IOTo-
BOCTOK, IPAaKTHUYECKH NEPIEHIUKYIIPHO KaMYaTCKUM CTPYKTypaM M HPOTSKEHHIO CETH celicMuue-
CKMX cTaHuui. IIpu 3TOM LEeHTp pacnpeneneHus pacnojaraeTcsl I0ro-BOCTOUHEE HyJs, T.€. B LEIOM
npeo0IagaT CMENICHUS B JaHHOM HaIlpaBJICHUH (AeTajbHEe CM. HIXKE puC. 6).
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Puc. 2. [IBymepHas criiakeHHasi THCTOTpaMMa BEKTOpa CMEIICHUN
SMHLEHTPA (110 TOJIHOMY Ha0OPY JaHHBIX)

Bpeska ¢ kaproii maHa S HATJSIIHOW OPUCHTAIIMU — HAIPABJICHHS
CMCIICHUI OTHOCHTENIFHO MPOCTHUPAHHs TJABHBIX CTPYKTyp Kamuatku
M PACTIOJIOKEHHSI CEUCMHYECKOH ceTH (CTaHIMH O00O03HAYCHBI CHpCHE-
BBIMH ™~ TpeyrojbHUKaMHK). [ HCTOrpaMMa HOPMHPOBaHA HA MAKCHMYM.

PaccmoTtpum Temepb mpocTpan-
CTBEHHOE paclpeziejieHHe CcMelle-
HUH pa3iUyHBIX MapaMeTpOB THIIO-
LeHTpa. BennuuHa cMmeleHui 3aBu-
CHUT, B YaCTHOCTH, OT IJIyOWHBI, Ha
KOTOpOH TPOU30LIIO 3eMyieTpsce-
nue. Ilpumep Takoil 3aBHCHUMOCTU
JUISL CMELIEHUS IBYX OLICHOK TITyOHH
npuBeneH Ha puc. 3. IIpencrasnen-
Hasi Ha HEM JIByMepHasi THCTOrpaMma
JEMOHCTPHUPYET, UTO CTATUCTUYECKU
OLIEHKH TJIyOMHBI, TOJYyYCHHBIE MO
nporpammam DIMAS u GIP s
MPUIIOBEPXHOCTHBIX ~ 3eMJIeTpsce-
Hui, Omm3ku. Haumnas ¢ rimyOun
h~10 xm 1 Brtoth 10 h ~85 kwm, mpo-
rpamma DIMAS B nenom 3army6ms-
€T THUIIOLEHTPHl oTHocuTenbHO GIP.
Ha Oosbiimx rinyOuHaX, BIUIOTH JI0
300 xu, DIMAS, HaoOopoT, mome-
LIaeT TUIOLEHTPHI Bhime, yem GIP.
I[pu 3TOM CMelIeHHe OleHOK h Mo-
HOTOHHO MEHSETCSI C POCTOM TIJIy-
OMHBI COOBITHSI B CTOPOHY OTpPHIIa-
TeNbHBIX 3HadeHWH. CrenaHHbIC
BBIBOJIBI HATISIAHO BHJHBI Ha TPH-
Mepe CEHCMHYECKOro paspesa, Io-

CTPOEHHOTO B IOKHOM uyacTu KamuaTku, Ha KOTOpBI HaHECEHBI 00€ OLEHKH MOJIOXKEHUS KaKIOro
3emierpsicenust (puc. 4). st coObITrii MPOMEXKYTOUHON IITyOUHBI, Tpou3owmenmux noj Kamuarkoii,
XapaKkTepHbI, 32 PEKUM HCKIIOYEHUEM, HEOOIbIINE CMENICHUsT OIIeHOK. [ JTyOuHBI MeNKO(pOKYCHBIX
3eMJICTPSICEHUI, MPOU3OIIEIIINX BOIM3M OKEaHUIECKOro xkeyoba (1o 006e cTOpoHBI), M IOCUUTAHHBIC
o DIMAS, cylecTBEeHHO 3aBBIIIICHBI, T.€. THIIOIICHTPHI OMNYILEHBI, 110 cpaBHeHuto ¢ GIP. [lns riy0o-
KOH yacTu celicMOo(OKaIbHOM 30HBI, PACIOIOKEHHON 10 IPYIyIO (CeBepo-3amaiHyio) cTopony Kam-
YaTKH, OLCHKU TyOuHsl h runonentpoB mo DIMAS, Hao6opor, pacnonaratorces Beiiie, yem 1mo GIP.
Takum o6pa3oM, 0OcykIaeMble CMEIEHHUS 3aBUCST HE TOJIBKO OT INIyOHHBI COOBITHH, HO M OT UX pac-

IOJIOKEHHS OTHOCHTEILHO ocu KamuaTku.

100

ny6uHa (km)

200

300 b

-10 0 10
CmelLeHue oueHoK rnyBuHbl (km)

20 30

Puc. 3. 3aBUCHMOCTb CMELIEHHUH OIIEHOK IIyOHHBI THIIOLIEHTPA OT CaMOH TITyONHBI

Ipencrapiena JBymMepHas CriaKeHHas TMCTOTpaMMa yKa3aHHBIX NapamMeTpoB (IT0 MOJHOMY HAaOOpy JaHHBIX); KaXKIbIH TOPH30HTabHBII
Cpe3 THCTOrpaMMBI HOPMHUPOBAH Ha COOCTBEHHBIH MakcuMyM; st rryOuH h>300 ku KOJIHYECTBO JAHHBIX HEBEIMKO M FHCTOrPAMMa HMEET

XaO0TUYECKUH XapaKTep.

? LIBeTHBIC PUCYHKH TIPUBE/ICHBI B ICKTPOHHOM BAPHAHTE CTATHU B PHJIOKEHHH K COOpHUKY Ha CD.
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Puc. 4. Pa3zpes ceiicMu4HOCTH B 10’kHOM yacTH KaMuaTku, BKpecT NpOCTUPAHUS
30HBI CyOAyKIMH (IIUpUHA pa3pesa 35 ku)
Kax oMy 3eMJeTpsceHHI0 COOTBETCTBYIOT JIBE€ OLIEHKU KOOPAMHAT TUIOLeHTpa: o nporpaMmme DIMAS — po3oBble Kpy»KKH

(B cepom BapuanTe pucynka — 6onee Temubie), o GIP — romy6sie (6onee cBetibie). COOTBETCTBYIOIINE THIIOIEHTPHI COE/IH-
HeHbI THHUAMH. Ha BepxHeii Bpeske — penbed BIOMIb pa3pesa, BEpTUKANBHBIN MaciuTad KoToporo yBenmdeH B 10 pas.

Takum 00pa3oMm, cMellleHHe OLIEHOK MapaMeTpPOB THUIOLEHTPOB CYIIECTBEHHO 3aBHCHUT OT I'eo-
rpaduyueckoro mMoNOKeHHS 3emileTpsiceHus. V3MeHeHHe B IUIaHe MPOJEMOHCTPUPOBAHO Ha KapTax
puC. 5 IS ABYX IMapaMeTpoB: CMEIICHUS BPEMEHH BO3HUKHOBEHUS 3€MIICTPSCEHUS U JITUHBI TPEX-
MEPHOI'0 BEKTOpa CMEIICHUA KOOpAWHAT. KapTBI MOCTPOCHBI OTACIIBHO MJIA KAXIO0Tr0 YKAa3aHHOT'O BbI-
1Ie, BpeMEHHOTO MHTEpBaNa, a Takke (IMpaBblid CTOJIOEI]) CYMMapHO TI0 BCEMY TpeXJIeTHEMY Ha0opy
JIAHHBIX. 3HAYeHHWE B KaXKIIOW TOYKE KapThl OTpa)kaeT JIOKAJIhHOE CPEJHEE CMEIIeHHE, TOTyYSeHHOE
MyTeM SJEPHOTO CTIIa)KMBAaHUS TOYEYHBIX JNAHHBIX (CMEMICHHH IS OTIENbHBIX 3eMJICTPSCEHUM, IM0-
MEIIEHHBIX B AMUIEHTP). Bo n3bexanne HaIOKEHHs pa3HOPOJAHBIX JaHHBIX (METKO(OKYCHBIX U TIIy-
OOKHX 3eMIIETPSICEHUI C OJM3KUMHU SIUIICHTPAMH) TIPY TIOCTPOSHUH KapT HMCIIONB30BaHBI TOJIBKO CO-
OBITHS, TPOU3OILIEAIINE B 30HE CYOJyKIINH.

[Ipu cpaBHEHUH KapT KaXJOTO W3 MapaMeTpoB IPEXJe BCEro oOpaliaeT BHUMAaHHE CXOJCTBO
pe3yIbTATOB 3a pa3HbIe TOABl. DTO JIOMOJHHUTEIFHO W BeChbMa yOeIUTENHHO TOATBEPKAaeT chopmy-
JUPOBAHHBIN BHIIIE BBIBOJ] O MajJOM BIMSHUH Ha BO3HUKIITNE CMEIICHNSI CMEHBI KOJUICKTHBA aHAIUTH-
KoB. Takum 06pa30M, TJIaBHYIO IIPUYNHY CMeH.[eHPIfI, MMo-BUAUMOMY, CJICAYET UCKATh B pa3iniun MeE-
TOAWK (TIPOTpamMM) pacyeTa THIOIEHTPOB.

Bce xapthl Ha puc. 5 00namaroT 0ONIMM CBOWCTBOM — MUHUMAIIBHBIE CMEIIEHHsI 000UX Tapa-
METpPOB HaOIIoar0TCs BONM3HM mponosibkHoW ocu Kamuatku. Ho, mo-Bumumomy, eie BaskHEE, YTO
BOJIM3M ATOW OCH pacrojaraeTcss OONBITMHCTBO cTaHmmi Kamdarckoil celicMudeckod ceTH. Takum
00pa3oM, CMEIeH!sT MUHIMAJIbHBI, €CITU SIMUIEHTP PACIIONIaraeTcsl B Mpejeiax Mo CETH, U PacTyT
o Mepe yaaieHus ot Hee. [locieqHuil BBIBO/ MMOATBEPKIACTCS POCTOM CMEIICHHUN B FO’)KHOM HaIIpaB-
JICHUHU, TAC CETh 3aKaHYHUBACTCA.

KapTtsl cMmelieHni BpeMeHH BO3HUKHOBEHUS 3eMIIETPsICEHUs (BEPXHMM Psii Ha pHC. 5) objama-
I0T OYECBUIHOW acuMMeTpuel. PaccMaTpruBaeMast BeTM4rHA MEHSET 3HAaK BONM3u ocu Kamyatku (vmu
cetu crannuii). CormacHo mporpamme DIMAS, 3emiteTpsiceHus1, JTOKaTN30BaHHBIC CEBEpO-3aIaaHee,
B CpEAHEM MPOUCXOMAT Heckoibko moxke (Ha 0.5-1.5 ¢), vem mo pesynsratam GIP. FOro-BocTounee
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Kamyatku (Onmke K okeaHHMYECKOMY >kenoly) cutyarus oOpaTHast — OlleHKH BpeMenu ty mo DIMAS
B CpeHEM MMPUMEPHO Ha Ty K€ BEeIWUNHY paHblie, yem mo GIP.

2008 2009 2010 2008-2010

B

56°

52°

56°

527

152° 156° 162¢ 156° 162¢ 156° 152¢ 156°

Puc. 5. KapThl IpOCTPaHCTBEHHBIX PACTIPEICICHNI CMEIICHUS IBYX CKAIIPHBIX IIapaMeTPOB THITOIICHTPa
JUTSL PA3IUYHBIX IEPHOJIOB MapauIeIbHO 00pabOTKH JaHHBIX

BepxHwuii psix — cMelieHne OIEHKH BPEMEHN BO3HHKHOBEHUS 3€MIIETPSICEHHS; HIDKHUH psii — aOCOMIOTHAS BEIMYUHA TPEX-
MEpPHOTO BEKTOPA CMEIIEHNUS OLICHKN KOOPAWHAT; B IIPABOM CTOJOIE — CYMMHPOBAHHBIE JaHHBIE TPEX MPEIBLIYIINX CTOIO-
1oB. Ha xaprax u300paxeHo JIOKaJIbHOE CpefiHee 3HAYEHUE CMEIIEHUs], MOJyYeHHOE IIyTeM SIEPHOTO CIIIAXKHUBAHUSA TOYEY-
HBIX JQHHBIX (CMELICHWH /IS OTAENBHBIX 3eMIICTPSICEHHl, OMEIIEHHBIX B JIHIEHTP); MPH MOCTPOSHUM HCIOIB30BaHbI
TOJIBKO 3€MJIETPSICEHHS 30HBI CyOIyKIMH; Ha KapTax MPaBOro CTONONA HAaHECEHBI ceicMuYeckre cTaHuu Kamuarckoit cetu.

AcHUMMeTpHS IPUCYTCTBYET U B IPOCTPAHCTBEHHBIX CMEIICHUAX THIIOLEHTPOB, OJTHAKO TaM OHa
BEIpa)KeHA HECKOJIbKO MHade. Ha kaprax mpoCTpaHCTBEHHOTO CMEIICHHS THIONEHTPOB (HIDKHUHN psif
puc. 5) acuMMeTpusl He BHIIHA, IMOCKOJIBKY TaM IpeJICTaBlieHa a0CONIOTHAsI BEIMYMHA BEKTOpa CMe-
mennd. [loatomy Ha puc. 6 TpeACcTaBIeHbl CPEAHNE BEKTOPHBIE CMEIICHUS MEXAY JIBYMs OIIEHKaM
SIMUICHTPOB.

B cooTBeTcTBHM € MpEeABIAYIIMMH KapTamHy, JUTHHBI BEKTOPOB Ha pHC. 6 MHHHMAJIbHBI B II€H-
TPaJbHOM YacTH W Ha BOCTOYHOM Ienb(pe KamMyaTku, HECKOIBKO BO3PACTAIOT K FOT0-BOCTOKY, CHIIb-
Hee — K Ty, 0COOEHHO BEIIMKH Ha 3amaje (Ul Timy0okux 3emierpscenuit Oxorckoro mops). OqHako
HaTpaBJICHUS BCEX CMEIIEHUI Mallo MeHsrTcs. it BceX pallOHOB OLIEHKH THITOIEHTPOB, ITOJIyYEH-
Hble 10 mporpamMme DIMAS, WMEIOT TEHACHIMIO K CMEIICHUIO B IOTO-BOCTOYHOM HAIPABICHUH
(OT KOHTHHEHTa K OKE€aHy) OTHOCHTENBHO OlleHOK 1mo GIP. DtoT dakt oTpakeH M Ha THCTOrpaMMe
puc. 2. HamoMHEM TaKke, 9TO aCHMMETPUYHBI OTHOCHTENFHO ocu KaM4aTku W CMEIIeHHs OIICHOK
riryouH 3emierpsicennii (puc. 3 u 4).

IIpuBeneHHBIE 3aKOHOMEPHOCTH YKa3bIBAIOT HA TO, YTO TJABHBIMH NMPUYHMHAMU CMEIIEHUH SB-
JISFOTCSL PA3JIMYMs B METOJIMKAX pacdyeTa KOOPAMHAT THUIOICHTPA U BPEMEHH BO3HUKHOBEHUS 3EMIIe-
TPACCHHS. AJTOPUTMBI ABYX MPOTPaMM CHIIBHO OTIUYAlOTCS, OJHAKO, MO-BUIUMOMY, OJTHOW W3 TJIaB-
HBIX MPUYUH CMEIIEHUS OIICHOK SIBIISICTCS WCIIONB30BaHHUE PAa3UYHBIX rojorpadoB BpeMeH mpodera
CEHCMHUYECKUX BOJIH.
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152°

Puc. 6. KapTa npoCcTpaHCTBEHHOTO PACTIPEACICHHUS
JIOKQJILHO CPEIHUX BEKTOPOB CMEMICHUS SITHIIEHTPOB

MacmTab BeKTOpPOB (OTIMYHBIN OT MacmTada KapThl) yKa3aH
B JICBOM BEpXHEM YINy; NpPH TOCTPOCHHH HCIOIb30BAHBI
TOJIBKO 3€MJICTPSICEHUS 30HBI CYOAYKIIMH 33 BECh TPEXJCTHHI

HEepUOJ] CPABHEHUS.

CrenmaibHOE HUCCIIEIOBaHUE, TIPO-
BE/ICHHOE aHAJIOTMYHO NPEAbIayIIeMY, T.€.
UCTIOJIB3YSl  NapayjieNibHyl0  00paboTKy
MaTepHuaja 1o ABYM HpoueaypaM, HOKa-
3aJl0, 4TO JIAHHOE CMeIleHHe «rpaduKkoB
MOBTOPSIEMOCTH» B OCHOBHOM HE CBSI3aHO
C NOPUPOJAHBIMU HN3MCHCHUAMU celicMuy-
HOCTH PEruoHa, HO UMEET METOANYECKUIN
xapaktep. B maHHOM ciydae oxa3ayioch,
YTO M3MEHEHHE B OLIEHKaX KJacCOB CBS-
3aHO B IMEPBYIO OYepellb C TPYAHO peryia-
MEHTUPYEMBIM OTIIMYHEM B PabOTE JIBYX
rpymnn aHanutukoB. [Ipu oOpabdoTke mud-
pOBOI celicMOrpaMMbl aHATUTUK TPHU-
HUMAaeT peuieHrue 0 HeoOXOAUMOCTH J0-
MOJIHUTENBHOW YacTOTHOW (UIbTpanuu
KaHaja (0OBIYHO B CIIy4ae 3alTyMJICHHOTO
curHana). Ho ¢uisTpanus MoxeT npuBo-
JTUTh K U3MEHEHUIO M3MEpsieMOil MaKCH-
MQJIBHOW aMIUIMTYABl BOJHBI, OOBIYHO
B CTOpOHY ee 3aHrkeHus. COOTBETCTBEH-
HO, 3TO MIPUBOJUT U K 3aHIDKEHHIO Kiacca.
Ho 2009 r. BKIIOYHATENHHO MIMPOKO MpPH-

dopmaibHO 00€ TPOrpamMMbl HCTIONb-
3yIOT OJMHAKOBYIO Mojens cpeasl [13], HO
NpeBapUTEIbHBIA aHAN3 IIOKa3bIBAET, YTO
rozgorpadpl, y4acTBYIOIIHE B OKOHYATEIBHBIX
pacueTax 1Mo ABYM MpOrpamMmaM, OTIHYar0TCs
o BpeMeHu npobera P-sosH no 2-3 ¢. O1iu-
qaeTcs Takke U CIoco0 OLEHKH BPEMEHH BO3-
HUKHOBEHUS 3eMJIeTpsiceHHs. Bce aTi ToHKHME
BONPOCH TPeOYIOT JOTMONHUTEIBHBIX HCCIe-
noBaHuii. Iloka MOXXHO TOJBKO OIICHUTH
OKOHYATEJIbHbIE W3MEHEHUS B KaTajore, CBS-
3aHHBIE C IIEPEX0J0M Ha HOBYIO METOINKY.

Uzmenenuns B cucteme oOpabOTKU cKa-
3aJMCh U HA DHEPreTHYECKUX OLIEHKaX 3eMile-
Tpsicennit. OJHaKO NX U3MEHEHNE NMEET HHbIC
NPUYUHBI, YeM OIMCAHHBIC BBIIIC CMEIICHUS
runoneHTpos. Ha puc. 7 npuBeneHsl 1Ba pac-
MpeaesicHus] 3eMIICTPSICEHUH 10 JHepreTuye-
CKOMY KJIacCy, IIOCTPOCHHBIEC 110 OKOHYATEJIb-
HOoMy KamyaTckoMy pernoHaibHOMY KaTajory
3a 2009 u 2010 rr., T.e. MOJTY4YEHHBIE IO CTa-
poli U HOBOM mpoueaype o0paboTku. ['papuk
3a 2010 r. pakTHYECKU CMEIIEH OTHOCUTEIBHO
npexasigymero nepuoaa Ha 0.2-0.4 enuHUIIBI
knacca Ks B CTOPOHY BBICOKMX 3HA4YEHUH.
[Ipuyem 3ameTeH B MEpBYIO OYepelb HEA0CTa-
TOK CJIA0BIX COOBITHI, YTO HECKOJILKO HEOKM-
JaHHO, TOCKOJIBKY B 3TOT MEPHOA MPOUCXO-
I POCT 4YHCla CTAaHIUM, y4acTBOBABIIUX
B paboTe ceTH.
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Puc. 7. PactipenierieHust 3eMJICTPSICEHUI 110 YHEPTETUICCKOMY
KJ1accy (COOTBETCTBYIOT «3aKOHY MOBTOPSIEMOCTIY
C TMHEWHBIM BEPTUKAIHLHBIM MacCIITabOM)

Oba rpaduka NOCTPOEHBI IO OKOHYATEIEHOMY KaMYaTCKOMY
PETHOHAIBHOMY KaTaJory 3a MHTEPBAIBl B OJWH TOJ IO W IOCIe
Tepexofa Ha HOBYIO CHCTeMy o00paboTkm maHHBIX (Tpadukum
HOPMHPOBAHbI K&XIBIH Ha CBOI HHTErpan).

MEHSUIOCHh U3MEpPEHHE YHEPreTHUECKUX KIIAacCOB MO OT(PIBTPOBAaHHBIM KaHanaMm. Haumnas ¢ 2010 r.

3Ta MpolLeypa OYTH HE UCTIONb3YETCS.
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PETMOHAJIBHBIU KATAJIOT 3EMJIETPACEHUH KAMYATKU H KOMAH/IOPCKHUX OCTPOBOB

1962-2010 z2.: mexnono2us u Memoouxa co30anus

B.H. Yebpod, B.U. Jlesuna, A.B. Jlandep u op.

JIByMepHasi TUCTOTpaMma, MOCTpPO-
€HHas IO MPOTOKOIaM 00pabOTKH OTAEINb-
HbIX KaramoB 2009 r. (st IByX mpoteayp),
JEMOHCTPHPYET KOPPEISILUI0 MEXIy CMe-
IICHHEM KJIACCOB M OTHOCHUTENBHBIM (VIS
JTAHHOTO 3eMJICTPSICEHMS) YHCIOM KaHaJOB,
NOJBEPTHYTHIX  (mibTpauun. W3 rucro-
IpaMMBbI CJIeJlyeT, B YaCTHOCTH, 4TO, €CIIH
KaXJ[ple CeMb M3 JECATH KaHAIOB (HIb-
TPOBAJIUCH, XapAKTEPHOE 3aHIDKCHHUE Kiac-
ca coctasisuio 0.2.

Takum o00pa3oM, mpeKparieHue Hc-
HOJIB30BAHUS (DHIIBTPOBAHHBIX KAHAJIOB JUIS
U3MEPCHUSI SHEPTeTHYCCKUX XapaKTEPUCTHK
BOJIH CBHITPAJIO TJIaBHYIO POJIb B CHCTEMATH-
YEeCKOM CMEIICHUH TpadHKa MOBTOPSEMOCTH
3emiieTpsiceHuii B KaMyaTckoM peruoHaib-
HOM KaTajiore Ha pyoexe 2009-2010 rr.

[MogBoas wTOr BCeMy BHINIE H3JIO-
KECHHOMY, CJICIyeT OTMETHTh, YTO EePEX0/]
Ha HOBYIO cucreMy oOpabotku B 2010 T.
NpHBENl K CHCTEMAaTHYECKOMY CMEIICHHUIO
OLIEHOK IIapaMeTPOB THUIOIEHTPOB, KOTO-
pOe 3aBHCHUT OT reorpaduaeckoro moixoxe-
HUS 3emierpsiceHus. CMeIeHusT MHHU-
MaJIbHBI ISl STIMIEHTPOB, PACIOI0KEHHBIX
B TIpeAenax TIONs CETH CeHCMHUYECKUX
crannuii KamuaTku, u pacTyr mo mepe
yaalleHus oT Hee. JT0 (akT HEeoOXOAUMO

"0 0.2 0.4 0.6 08 N,/N

Puc. 8. 3aBUCHUMOCTD OLICHOK DHEPIETUYCCKOT'O KJlacca Ks
OT 4aCTOThI MCIIOJIb30BaHUA Q)HJILTPOBaHHI)IX KaHaJIOB

TlpuBeneHa criaxeHHas THCTOTpaMMa JBYMEPHOTO IapameTpa
(Nfi/N, 8Ks), rme N — mosiHOe 4KCIIO KaHAIOB, HA KOTOPBIX 3alld-
caHO 3emiieTpsiceHue; U3 HUX Ny — YMCIO KaHAJOB, IOJBEPrHY-
ThiIX unbrpanuu, T.e. Nfe/N — 107 QUIBTPOBaHHBIX KaHAIIOB,
8K's — pa3HOCTB KJIACCOB JIAHHOTO 3eMIICTPSICEHUS], OTydCHHAs 110
IBYM TIpolieypaM oOpaGOTKH (HOBBIH MHHYC CTapbld, GpHiIbTpa-
LUl IPUMEHSUIAaCh TOJIBKO IMpH cTapoil npouenype). HoBeie kiac-
CBI B LIEJIOM BBIIIE CTAPBIX KJIACCOB.

YUYUTBIBATh NPU BBINTOJIHECHUHA HCCJ’IC,I[OB&HHfI, CBA3aHHBIX C MPOCTPAHCTBEHHO-BPEMEHHBIMHU pac-

MpeaACICHUAMU BGMHeTpHCCHHﬁ.
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