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THE REFINED MODEL OF THE MACROSEISMIC FIELD FOR THE
KURILE-KAMCHATKA REGION EARTHQUAKES EQUATION DEFINITION.
INTERPOLATION AND REGRESSION APPROACHES
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In this work the interpolation and regression models of the macroseismic field classical type
dependence are offered for the Kurile-Kamchatka region earthquakes. The given models
essentially expand the region of the dependence now in use applicability, have the relatively
high accuracy and are to a considerable degree free from constant biases in the magnitudes
and the hypocentral distances wide range.
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Beenenue

[IporHo3 3emJ/eTpsicCEHUH U UHTEHCHUBHOCTH HX BO3[AEHCTBUSA SIBJSIIOTCS BaKHEHIIU-
MU MPaKTHYECKUMU 3ajadaMy cedcMmoJjioruu. PelieHue 3TUX 3agad HeOOXOAUMO, TPExIe
BCEro, HJ/5 pallMOHA/JbHOrO OOOCHOBAHHS WHXKEHEPHbIX pelleHHH MO CTPOUTEJbCTBY H
celiCMOyCHUJIEHHIO B celicMoomnacHbiX paiioHax. Llesb HacTosimielt paboThl — pellieHUe 3a1a-
YU MPOrHO3a MHTEHCUBHOCTH CEHCMHUYECKOro BO3AEHCTBUS CHUJIBHBIX KYPHJIO-KaMUYaTCKHUX
3eMJIeTPSICEHUH MO WX BeJUUHMHEe W ypaseHHOCcTH. CHHCOK paboT, Kacawuuxcs NaHHOH
TeMbl, KaK U BCe ee acleKThl, BecbMa oOunpeH. Huxe npuBeneHsl Jullb caMmble o0LIHe
CBeJleHHsl, He0OXOANMbIe [/ TIOHWMAaHHUS CYTH pellaeMOi 3aiayH.

CelicMHYecKoe BO3IEHUCTBHe OMpenessieTcs LUebiM psinoM (GakTopoB (YCKOpeHHe, CKO-
pOCTb W aAMIIMTYyAA KoJeOaHUH MOBEPXHOCTHOrO CJIOS, PA3JHUYHOIO pOJAa €ro Hapylie-
HHsI, B TOM YHCJe H B BHIE HEOAHOPOAHBIX OCTaTOUHBbIX cMmeleHud W ap.) [1]. Xors
3TH (aKkTOpbl, KOTOPblE MOXKHO CUMTATh 3JeMEHTAPHBIMH, W MOAJAITCS MO OTAEJbHOCTH
UHCTPYMEHTa/JbHbIM H3MEPEHUSIM, yUeT BCero UX KOMILJIeKca MpH OLleHKe CEHCMHUYeCcKOro
BO3/IeMCTBUS ABJSETCS KpahHe CJIOXKHOW 3amaued.

Hapsiny ¢ nHCTpyMeHTa/bHBIMH U3MEPEHUSIMH CelCMHUYEeCKHUX BO3IEeUCTBUM 3eMJeTpsi-
CeHUH, aKTHBHO Pa3BHBAIOLLKUMHUCS B HACTOsI1Llee BPeMS, LIMPOKO UCIOJb3YIOTCS UX OLIEHKU
M0 MaKpoCeHCMHUUeCKHUM IlKajnaM. Takue OLIeHKH CBfI3aHbl C JAOCTATOUHO CHUJIBHBIM 0600-
l1eHueM HaOJ/1oeHUiH, 0ObIYHO He CBS3aHHBIX C HHCTPyMeHTalbHbIMU. MIMeHHO KoMMJieKkc-
HOCTb y4yeTa MHOXKeCTBa 3JIeMeHTapHbIX (PAKTOPOB CEUCMHUYECKOTO BO3IEUCTBUS, a TAKKe
006001a0KH U HaIJAOHBIH XapaKTep OLEHOK SIBJASIOTCS OCHOBHBIMH MpPEHMYIleCTBAMH
MaKpOoCeHCMHUUeCKHX LIKaJ.

BropeiM HeMasioBaxKHBIM (haKTOPOM, OMpeae/sIOIUM UCI0Jb30BaAHHE MaKpocehcMuye-
CKHUX LIKaJ, SIBJSETCS HAKOIJEeHHbIH CelCMOJIOrHuecKHd MaTepuas, B TOM YHUCJe OTHO-
CALIMHICS K NOUHCTPYMeHTasnbHOMY mepuony. B Haubosbliell cTeneHW 3TO OTHOCHUTCS K
TaKUM BaXKHBIM CJIydasiM, KaK BO3J€HCTBHE OTHOCHTEJIbHO PEeNKUX CHJbHeHIHX (C mar-
HUTYymoH M okosio 8 W GoJsiee) 3eMJIETPSICEHUH, a TaK¥Ke K PedKHM CJaydasiM TperebHO
BBICOKHX €ro 3HaueHHH.

OcHoBO# OlLIEHOK MaKpoceicMUYecKoro Bo3ielcTBus B Poccun siBsiercst mkana MSK-
64. Mmeercs takxke ee Mmomupukanus — mkata MMSK-86 [1]. Ouenku no mkasne makx-
pocelicMUYeCKOH MHTEHCHBHOCTH LIHPOKO MPUMEHSIOTCS, Npexae Bcero, AJs LeJsed Mac-
COBOTO CTpouTesbcTBa [2].

[lns onpenesieHusi cTeneHHd BO3AEUCTBHUS 3eMJETPSICEHUN OOBIUHO HCIOJNb3YIOTCS Pas-
JIMUHOTO pofa 000011eHHble MOJeJIH, TaK KaK MOCTPOeHHe TaKOHW MOJIeNH B ee MOJHOM BHUJe
ABJSIETCS KpaliHe TPYOHOH 3ajiadell ydyeTa 11eJI0r0 KOMILJIEKCa MaJioM3y4eHHbIX (PAKTOPOB,
OTHOCSIIUXCS K 00pa3oBaHHUIO, PaclpPOCTPAHEHHIO CEHCMHUECKOTO BO3AEHCTBHS, a TaKkKe
K peaklluu Ha Hero.

B cBfi3u ¢ 3TUM HEOOXOAHMO OTMETHUTb Ba*KHbIH MeTOJ — MOCTPOEHHE W aHaJU3 Bepo-
ATHBIX ClleHapueB CelCMHUYeCcKOro BO3[AeHCTBUS C NOCTATOUHO »KECTKO 33a/JlaHHBIMM Mapa-
MeTpaMH 04aroB BEPOSITHBIX 3eMJIETPSICEHHUH, BBIOPAHHBIMHU Ha OCHOBE HEKOTOPLIX AOIMOJ-
HUTEJbHBIX NpeAnookeHui. Takol MeTon B COUETAHUM C IJYOOKHM aHAJIU30M pPe3yJb-
TaTOB, K KOTOPOMY B JIaHHOM CJy4yae MpeabsBJSIOTCS MOBbIILIEHHbIe TPeOOBAHUS, MOXKET
MPUMEHSTbCS MPU pellleHuH HauboJjiee OTBETCTBEHHBIX 3alad. B kKayecTBe mprMmepa TakoH
paboThl 1J151 OLleHKH CeHCMHUecKOoH ornacHocTH B paloHe T. [lerponassioBck-Kamuarckuil
MOXKHO TIPUBECTH CcTaThio [3].

Bosee npocrtas, kaaccuueckas, Moaesb CeHCMHUUECKOr0 BO3JIEHCTBHUS CBA3bIBAeT yalle
BCEro TPU JOCTATOUHO MPOCTHIX MapamMeTpa: MarHUTyAy 3emJjeTpsiceHust M, runoueHTpalb-
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HOe paccTosiHHe B Touke HaburofeHus R (o 3amevyanuio @.P. AntukaeBa HeCKOJIBKO JyU-
el B HacTosllllee BpeMsl OLleHKOH ylaJleHHOCTH ouyara, ueM THUIOLeHTpabHOe PAacCTOsSHUE,
SIBJISIETCS] PACCTOSTHUE JI0 ero OJIMKaKIeld TOUKH) U OLEHKY WHTEHCHUBHOCTH BO3IEHCTBHS
Il

Cyl1iecTBYeT MHOKECTBO MOJie/Iell TAKOro poia B BUIe YpaBHEHUH MaKpoCeHCMHUYeCKO-
ro noaisi: f(I, M, R). Tlpx uX MOCTPOEHUH HUCIOJIb3YIOTCS CJEAYIOLIHe TTOHSATHS:

— UHTEHCHBHOCTb CEHCMHUYECKOTO BO3JIeHCTBUS B OJIMXKHEH (0uaroBoii) 3o0He Kak (yHK-
[IUs1 MarHUTYAbl (9HEPrUM) 3eMJEeTPSICEHHSs;

— (YHKLHS Ha OCHOBe yNaJeHHOCTH ouara, olpefeJsiolias 3aKOH 0C/1a0leHHs cel-
CMHUYECKOTO BO3JEHCTBUS;

— YCJIOBHSI B MeCTe PeruCTPalyd BO3AEHCTBHS.

B kauecTBe mompaBoK MOryT OBITb Y4YTeHbl W JOMOJHUTeJNbHBIE (PAKTOPBI, HANpHUMeED,
B KauecTBe cienymouiero npubsamxkenuss ©.@d. AntrkaeB paccMaTpuBaeT BblIeJEeHHE TPeX
XapaKTepHBIX 30H THIOLEHTPasbHBIX paccTosiHuil R. B pa6ore [4] B kaudecTBe momoJ-
HUTEJBHOrO (paKTopa CeHCMUYECKOr0 BO3JIeHCTBUSI pAaCCMAaTPUBAETCs MPOTSXKEHHOCTh (U
MOTEHUANbHO CJI0XKHOE CTPOEHHE) ouara 3eMJeTpsiCEeHHUS.

Han6oJsiee pacrpocTpaHeHHBIMH KJ1aCCHUECKMMH MOJE/ISIMU ypaBHEHUH MaKpoceHCcMH-
YeCKOTO T0JIsl SIBJISIFOTCS BblpaXkeHus cjenytomiero Buaa [of], [6] dopma baeiika — Ille6a-
JIMHA:

I(R) ~ @ (M) —clg(R), (1)
u popma Kosecaureru — Illebanuna:
I(R) ~ @3 (M) —c1g(R) —qR. (2)

K Buny OTHOCHTCSl ypaBHeHHe MakpoceHcMuuecKkoro moJsi, npemioxenHoe C.A. Pe-
notoBbiM U JI.C. IllyMUIHHOU NJ151 OLlEeHKU CEHCMUYECKOT0 BO3MEHCTBUSI KAMUATCKUX 3€M-
netpsicenuit (7] ¥, ¢ HEKOTOPBIMU YTOYHEHHUSIMH, HUCIOJb3YIOIIEeCs AJsl 1aHHOTO perhoHa
B HacTositiee Bpems [4]:

I(R) ~1.5-M—2.63-1g(R) — 0.0087R. (3)
dopmasibHO K BULY OTHOCHTCSI BbIpaxkeHue, npensoxeHHoe M.A. CamoBckum [8]
Ig(R) ~0.32-M—0.25-1. (4)

BakHO 0TMeTHTB, uTO Moxoxas 3aBUCUMOCTD (Ig(R) ~ 0.33M) Ha ocHOBe TeopuH Moa06HUs
npemyoxena 1 @.P. AntTukaeBbIM.

B kayecTBe OCHOBHOTO pe3yJsbTaTa B JaHHOH CTaThe MPeNIoaraercs nojaydeHde yTod-
HEHHOH, C yUeToM psiia BbISIBJEHHBIX 3aKOHOMepHOCTel, 3aBucumoctu I = f(M, R) nns
Kypuno-Kamuarckoro pernoHa, oCHOBHBIM HCTOYHMKOM CEHCMMUYECKOH OMACHOCTH, B Tpe-
nenax xoroporo sisasercs Kypumo-Kamuartckas ceficMoreHHasi 30Ha.

Ilnsi perynsipusalliy JaHHBIX, a TaKxKe MAJs MPeIBapUTEJbHBIX OLEHOK BHIAa OKOHYa-
TEeJIbHOH perpecCHOHHON MOJEJH MPUMEHSIeTCS WHTEPIONALHOHHAS CeTOUHAs MOJEb.

UHTepnonaumoHHbii nogxon. MNMonbop Ko3ahpULHMEHTOB ONOPHOM (PYHKLMH,
oLeHKa TOYHOCTU MoAeNu

[lon WMHTepPHOJIALIMOHHBIM MOAXONOM YTOUHEHUS MOJEJH ypaBHEHHsI MaKpoceHcMuye-
CKOT'O T0JIS1 IOHUMAaeTcsl UCIOJNb30BaHHE METOAa OMNpeleseHUs] MaKpoceicMHYeCKOW HH-
TeHCUBHOCTH [y B HeKOTOpoll 3amaHHo#l Touke (Mo, Rog) Ha ocHoBe HabjioneHu# [; B
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Toukax (M;, R;), HaXOASILIMXCSI B OTPaHHUEHHOH 06JIaCTH BO3Jle Hee B THIIOTETHUYECKOH
naockoctu (M, R): (Mg+AM, Ry+AR).

Wnesi nanHoro moaxoja AOCTAaTOYHO OYeBHAHA. B 4acTHOCTH, B TEXHUUYECKOM PYKO-
BOJICTBE I10 HCIOJb30BAHUIO CEHCMOJIOTHUECKOro TporpaMmHuoro npoaykra ShakeMap [9)]
UCIOJIb3yeTCs TIOHsITHEe phantom stations — perynsipHON CETKH, y3Jibl KOTOPOH HaXOAsATCS
Ha PacCTOSHUM B HECKOJbKO [eCATKOB KHJOMETPOB APYT OT Apyra. /s naHHBIX y3J/10B
Ha OCHOBAHWM OMMXKAWIIMX K HAM CTaHUMH PACCYMTHIBAIOTCA NMapaMeTpbl CEUCMUYECKOro
BO3/1EUCTBUA.

[lono6Hast oueHka B NaHHOH paboTe MPOU3BOAUTCS C MOMOILBIO HUHTEPNOJSLUOHHOTO
BBIPAXKEHUS:

f W; (Ii+a (Mo — M;) — b1g (Ro /R:))
Ip (Mo, Ro) = = . : (5)
Y W

i=1

W; =exp (—lg2 (Ro/Ri) /A}ze) exp (— (Mo —Ml-)z/Ajzu> : (6)

B BhipaxkeHusax u (6) unmeke i (i = 1...n) onpenenser HaGmogenue (I;, M;, R;).
KosdpduureHTs a U b onpenensioTess Ha 0OCHOBe TPUOIHKEHHON JIHHEHHON 3aBUCUMOCTH
I(M, R) ~ aM - b 1g(R) (B manbHelimeM — onopHod ¢yHKUKH). W; — BecoBasi (hyHKIHS
C MOCTOSIHHBIMU MapaMeTpaMu Ag U Ay, onpenesiOUMH CKOPOCTh ee yMeHbIIeHHs MPH
ynanenuu Touku (M;, R;) ot (Mo, Ro). Bun BecoBoil pyHKLUHH TOCTATOUHO TPOU3BOJIEH, HO
OH H0JKeH ofecrneurBaTh c/a1aboe BJAUSHHE HaOMOeHUH B HanboJiee yoajeHHbIX TOUKaX.
[Ipu ykazaHHOUH BeCOBOU (hYHKLUHHU BJIUsIHHE HAOJIONEHHI 3a pefesaMu nHTepBana (Mot
2Am, 1g(Ro)+ 2Ag) mpeHeGpexxuMo Maso.

OCHOBHBIM MPEUMYIIECTBOM HHTEPIOJSLHUOHHOIO MOAXOAA SIBJsieTCs cjabas 3aBUCH-
MOCTb TOYHOCTH MPOTHO3a OT BHJA HCIOJb3yeMOH OMOPHOH (PYHKLHH, a TaKKe TOUHO-
CTH ompejiesieHUs1 ee KoapduuneHToB. MHaue naHHbBIH BUA MOJEH B 3HAUHUTEJNBHOH Mepe
cBoGOIEH OT CHCTEeMaTHUYeCKHUX OIIHOOK, BOSHUKAMOIIUX NPHU HEyNAauHOM BbIOOpE MOIENH-
pytouie#t 3aBucuMocTH. OnHAKO BO3MOMKHOCTH KCTPAMOJSIHHA KaK OLEHOK 3a TpeaesaMu
obJiacT, onpejessieMod UMerluMucs Habmonenusvu (/;, M;, R;) (a Takxke, BO3MOXKHO,
ee 3HaYMMO YAaJieHHBIX JIPyT OT JApyra nopoGJacTel), MpU AaHHOM IMOAXOME HAMPSIMYIO
OMPeNessIIoTCS TOUHOCThIO 3aJaHKsi OMOPHOH (PYHKIIHH.

BTopeIM nperMylecTBOM HHTEPIOJSLIHOHHOIO MOAXO0/1a SIBJSETCS €r0 OUeBHIHbIE MTPO-
CTOTa, HATJISIAHOCTb U JIEFKOCTh TEPEHOCUMOCTH B JPyrHe CeHCMOONAacHble PEerHOHHI.

B pa6ore ucnosnb3oBasnch naHHble Makpocedcmuuecknx HabsopeHui [10] 3a mepuon
1900-1975 rr. u otHocsiuuecs Kk Kypumo-Kamuarckomy peruony. Beero ncnosnbsoBasioch
527 HabnwoneHud nJs 224 3eMJieTpSICEHUH NAHHOTO PerroHa ¢ MarHUTynamu 5.5-8.5.

JLosl 3TUX JaHHBIX SMIUPUUECKH Obl1a monobpaHa cjefyrollas ornopHast (QyHKIHS:

I(M,R) ~1.28-M—3.25-1g(R). (7)

YMeCTHO 3aMeTHUTh, UTO KOI(PPHULHEHTH! M0A0OPAHHON ONMOPHON (PYHKLHMHU OKA3aJUCh MPU-
OJIM2KEHHO COOTBETCTBYIOIIMMHU Ko3(hdHUIlHeHTaM obpaliieHHOro BbipaxkeHus (4]), koTopbie
paccMaTpUBaJIMCh HapsALy € KO3(PpULUHEeHTaMU BblpaKeHUs KaK HauboJjiee BepOSITHHIE.
Peaysnbratsl npoBepkn Mozeau (B) Ha ocHOBe DaHHOH (DYHKLHH COCTOSIT B CJELYIOLIEM:
BesiMunHa omn6Ky nporHoda ¢ = 1.01 npu Ag =0.2 u Ay =0.15. Takyo TOUHOCTb MOKHO
CUHTATh JAOCTATOYHO BBICOKOH (1151 Mofesiu (3) COOTBeTCTBYIOIIAS TOUHOCTD OTPEessieTCs
BesnunHOM 1.38).
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s nuanazoHa marHutyn M = 7.5-8.5 ¥ B 06JlacTH THIOLUEHTPATbHBIX PACCTOSHUH
70-330 km TouHoctb Mogenn (B) — 0.77 (mporus 0.61 mast Momesn (3)). Onnako mozesb
(3) B orsmune or momenn (B) BHe ykasaHHOI 06/aCTH MAarHUTYX W THIOLEHTPAbHBIX
pacCTOSHUE HMeeT CyllecTBeHHble cucmemamuueckue ownoku (puc. [ u[2).

3.0 3 Incr. - [ mpenck. .
2.0
1.0
0.0
-1.0
-2.0
-3.0
-4.0

1.0 12 14 16 18 20 22 24 26 28 30
lg(R, kM)

Puc. 1. I'paduk omnbok onpeneseHnss 3Ha4eHU HHTEHCUBHOCTH CEHCMHUECKOro BO3/eH-
crBusi [ Ha ocHoBe Mofead (3) Kak (yHKLKS THIOLEHTPANLHOTO PAacCTOSHUS R:
| — nns 3emJjerpsceHUi ¢ MarHUTymow M < 7.5; 2 — nasi 3eMJIeTPsiCeHHH ¢
M > 7.5; 3 — oueHKa JIMHEHHOr0 TpeHaa OUOOK A5 3eMJjeTpsiceHuil ¢ M > 7.5R

Iucrt. - [ npenck.

301 . . \
z.n‘*‘sgs,’hg;« : s 2
HEETTE . T & .

1.0 1 e i '!' i 4 i i i‘ i & . X i i .
00+ --+=--fb-t-f-- P o= -h - - -
i 4 4 & A A I
-1.01 SEL-E - R TR B
2.0 “Eipmmyg
-3.01 R
4.0 — . . . s —y : 3 1 1 - e e y
00 1.0 20 30 40 50 60 70 80 90 100
[ npeznck.

Puc. 2. I'paduk omnbok onpeneneHus 3HadeHUH UHTEHCUBHOCTH CEHCMHUECKOT0 BO3[eH-
creusi [ Ha ocHoBe Mozesn (3) Kak (QyHKIHs ee MpelICKasaHHbIX 3HAUeHHEt: | —
IJIs1 3eMJIeTPSICeHUH ¢ MarHuTynoi M < 7.5; 2 — nasa 3emnerpsicenuii ¢ M > 7.5

Bce ckasaHHoOe Bblllle YKa3blBaeT Ha BBICOKYIO 3(D(PEKTUBHOCTb MPUMEHEHUS WHTEPIIO-
JISLLMOHHOTO TIOAXOfa B KauecTBe OAHOTO M3 BO3MOXKHBIX METOJOB OLEHKH MaKpOoCeHCMHU-
yeckoro apdexra semnerpsicenuit Kypumno-Kamuarckoro peruona.
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[lpMeHeHUe UHTepnoNsLuUM ONsS NOCTPOEHUS PEryNAPHON CETKU
MaKpOCEeMCMHUYECKUX AaHHbIX. [lonyyeHWe paHHbIX 41 NOCTPOEHMUSA
perpeccMoHHOM Moaesu

Kak ykasano Bbime, mozmesasb () mpu ucrnonb3oBaHHH OMNOPHON (YHKILHH UMeeT
JIOCTaTOYHO BBICOKYIO TOUHOCTb MPH YCJOBHH, UTO BenuuuHH |Ig(R) — Ig(Ro)| u |M - M|
He mpeBbimaoT 3HadeHus1 0.2-0.4 u 0.15-0.3, cooTBeTCTBeHHO. DTOT (HaKT MO3BOJISET
npeo6pa3oBaTh HeperyJsipHble AaHHble B ananazoHe R = 50-500 kv u M = 5.75-8.5
B perynsipuyto cetky [(M;, R;) ¢ TouHOCTbIO / COTMOCTABUMOH (32 CUeT yCpeTHEHHUs IO
HEeCKOJIbKUM TOYKaM) ¢ TOH, KOTopasi Oblia MoJiydeHa TpH MpsiMbIX HabsoneHusx. Takoe
npeo6pa3oBaHue obJeryaeT NpeaBapUTe/IbHbBIA aHa/NU3 Nepel MOCTPOEHUEeM perpecCHOH-
HOU MOJEJIH.

YKasaHHble Bbllle MakpoceHcMUueckue AaHHble agas Kypuso-Kamuarckoro peruona
ObLJIM TPUBEIEHBl C TOMOILBIO MOJAEJH @ Ha OCHOBE OINOPHOH (PYHKIIUH K CeTKe C
warom Alg(R) =0.05, AM =0.15 (puc. [3).

11 - I, Ganel

~ o] T - ""--;
.:a..m...,_._:...f““‘\-.{'ﬁ

P ey .. *
DR S

1.1 13 15 1.7 19 21 23 25 27 29

Puc. 3. I'paduk usonunuii /(R) mpu pasJUUHBIX 3HAYEHHUSIX MarHUTYAbl M, MOJyueHHBIX
MEeTOJOM HHTEePNOJSUUH: [ — MpoeKUUH Ha nyaockocThb (I, R) Touek (I, R, M) nas
3eMJIeTpsiICeHHH ¢ MarHutynod M < 7.5; 2 — njas 3emserpsiceHudt ¢ M > 7.5;
3 — uzonunuu [(R) nnsa pasubix 3agaHHbiXx ¢ waroM 0.15 B nuanazone 5.75-8.3
MarHuTy, MOJy4YeHHble ¢ MOMOIIbI0 MHTEPIOISALUHN NaHHbIX; 4 — U30JUHHUS /5
marautyabl M = 8.5; 5 — usonuuuu [(R) nas maruutyn M = 6.0-8.5, noayueH-
Hble HAa OCHOBE PerpecCHOHHOH Momesu (8)), MpUBeIeHHOH B CAeAyIOLIEM pa3fede.
BeprukasibHble MyHKTHPHBIE JTUHUK MOKAa3biBalOT 00/1aCTh, UCIMOJIb30BAHHYIO MPH
aHaJIM3€e UHTEPIOJSLUOHHBIX U30JUHHH

ToHKHe cepble JIMHHM Ha DHUC. [3] MPEACTABJSIOT HHTEPNOJIHPOBAHHBIE IMITHUPHUECKHE
3aBUCUMOCTH [(R) TmpH pasiUuHBIX (PUKCHPOBAHHBIX 3HAueHUsAX OT 5.75 nmo 8.5 ¢ yka-
3aHHBIM LIaroM (3a HCKJIOUeHHeM TMOC/eHero 3HaueHust — 8.5, U30MHUHHUS AJIsT KOTOPOTO
BblJeJIeHa JOTMOJHUTENBHO).
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YKkaszaHHble U30IMHUU HATJISIAHO OTPAXKAIOT OCHOBHOE CBOHMCTBO HCKOMOH 3aBUCHMOCTH
I =[(M, R): yMeHbllIleHHe CKOPOCTH ocsabJyeHusi ceicMuueckoro BosneictBusi [ = f(R) ¢
poctoM R npu majblx MarHutynax M.

Bropo#i moctatouHo oueBUAHBIH (haKT — HEOOXOAUMOCTb BBEJEHUS B 3aBUCHMOCTH
[ =f(M, R) usnena, npornopunoHasbHoro R (no o6pasuy monenu (2)).

MeHee 0ueBHIHO CTYyIleHHe YKa3aHHBIX JUHUH MPH MaJblX MarHUTyIax, O3Hayvallee
yMeHblIeHHe BKJaJa MaJibiX BapHalui nmapamerpa M B Bapuanuioo Hab/rofaeMoll WHTeH-
CUBHOCTH [, U, KpOMe TOTO, CyLIECTBEHHBIM MJIsl NaJbHEHIIEero siB/seTcss (akT IMJIaBHOTO
xona 3aBucumocTt [ = f(R) npu maruutyme M = 8.5 (6GoJiee ToJsicTast U camasi BepXHsIs
M30JIMHUS Ha pHC. (3)).

[TocnenHee cBo#cTBO OBIJIO HCMONB30BAHO MJsi OLIEHKH M3MEeHEHHsS CKOPOCTH ocJab-
JIeHUs1 ceficMHuecKoro Bo3jekcTBusi [(R) Kak (yHKOMM MarHuTyn. Bekrtop 3HaueHHH
I; = [(R;) mpu M = 8.5, kaK 1wabJ/ioH TpearnosaraeMoil B TMepBOM TPUOIHKEHUH (DOPMBI
BCeX M30JIMHUH, OblI MPUHAT B KauecTBe HE3aBUCUMOU MepeMeHHOH. B kauecTBe 3aBu-
CUMOM TepeMeHHOH Io0YepeJHO MPUHHUMAJICA TAKOH Ke BEKTOpP 3HAayeHHH, IMOJYYeHHBIH
IJisi IPYTHUX MarHutyn. /s olleHOK MCIOoJIb30BaJCs TOJbKO HanboJee MOJNHBIN AUana3oH
nanubix R =50-500 km (Ig(R) = 1.7-2.7).

OT/Muusl BeJWYMHBl HAKJOHA TI0JydyaeMOH DerpecCHOHHOH 3aBUCHMOCTH OT 1 IOJIK-
Hbl OTpPa)kaThb H3MeHEeHHsI CKOPOCTH OcCJjabJieHHs CeHCMHUecKoro Bo3nelcTBus. K3mene-
HUS PACCTOSIHUM MeXXOy 3HAaYeHHUSIMHU ]Cp,(M), T.e. IJs CPelHUX ToueK — R = 158 KM
(lg(R) =2.2), npu pasHbIX 3HaUeHUsAX M MO/KHBI OTpaxKaTb U3MEHEHHS BKJaga JAaHHOTO
napaMeTpa B HabJ/1l01aeMyt0 HHTEHCUBHOCTb. Pe3y/nbTaThl JaHHOTO TIOCTPOEHHUS NIPHUBEEHbI

Ha puc. [4] u 5]

I_i + Ilg(R, km)=2.2) bﬁgﬁlc

1.0 1 e

6.5 -

6.0 4

5.5 1

5.0 1 o1

4.5 © 2

4.0 - o

3.5 R s e e o O S B A
5.5 6.0 6.5 1.0 1.5 8.0 85 M

Puc. 4. I'paduk 3HaueHU I HHTEHCUBHOCTH CEHCMHUYECKOT0 BO3eHCTBHS [ B CpelHel TouKe
MHTEPIOJSILIUOHHBIX U30JMHUN (pUC. 3) MPH Pa3JHYHbIX 3HAUEHHUSIX MarHUTyn M:
| — 3HaueHHs CeHCMHUECKOW WHTEHCHUBHOCTH [ msi cpenHux touyek (Ig(R) =2.2)
MHTEPIOJISILHOHHBIX U30MMHKE (pHc. [3) Mpy pasuuHbIX 3HAUEHHUSX MArHUTYLb! M
semsietpsiceHudt ¢ M > 7.0; 2 — 1o xxe nnd 3emjerpsiceHddl ¢ M < 7.0; 3 — auHuu
annpoKCUMalMK 3aBUCHMOCTEH [JIs1 KaXK[0r0 U3 IBYX YKa3aHHBIX NHarna3oHOB

Kak u npennosarajnock, MoBefeHHe H30JIMHHUN MPHU OOJBILIMX M MajblX MarHUTYAax
CyllecTBeHHO pas/uyHbl. [Ipexxne Bcero, KoadpduuueHT npu napamerpe M B Monesu BH-
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Puc. 5. I'paduk OTHOCUTE/JbHBIX CKOPOCTEH CMajaHWs MHTEHCHBHOCTH CEHCMHUECKOro
BO3aeHcTBUS [ TPU pa3HbIX 3HAUEHHUAX MarHUTyn M: [- OTHOCHUTeJbHble CKO-
POCTH ClaJlaHHsl CeUCMHUECKOH HHTeHCUBHOCTH [(R), moJyyeHHble Ha OCHOBE WH-
TEPIOJISAUOHHBIX U30JHHUE (OAPOOHOCTH MPUBEEHDBI B TEKCTE) TPH Pa3JUUHBIX
3HaYeHUsIX MarHuTynel M nas 3emserpsicenuit ¢ M > 7.5; 2— To Xe IJis 3eM-
Jaetpsicennii ¢ M < 7.5; 3 — JMHUM aNNPOKCUMAllMM 3aBUCHMOCTEH AJs ABYX
yKa3aHHBIX AHana3oHoB. ['OpuU3oHTa bHblE MYHKTUPHBIE JIMHHUU MPOLOJIKAIOT al-
MPOKCUMAIUH 10 BEPTHKAJbHOU OCH

na (3) mpakruueckn ckaukom Mensiercsi ot 0.88 mpu maruutyzax M < 7.0 mo 1.59 npu
M > 7.0 (puc. [4). CkopocTb ocsiab/ieHHsT CeHCMHYECKOro BO3IEHCTBHSI, Kak HaKJIOH M30-
nvHUi Ha puc. [3, npu maruutynax M =7.4-7.5, NpakTHUECKH TaK »Ke — CKa4KOM, NafaeT
ot 0.88 10 2/3 no orHoueHnO K ee Besuunte mpu M = 8.5 (puc. [5).

OueHutb BeJW4MHBl Kos(duunentos npu Ig(R) n R B Beipaxenun supa (3) aus
OOJIBIIUX U MaJbIX MAarHUTYI IO3BOJSIET OCpPelHEHHe TOJyUeHHBIX Bbillle AaHHBIX [(R)
B auanazoHax marHutyn M =7.5-8.5 u M =5.75-7.4 cOOTBETCTBEHHO.

Jis M =8.5 1 5.75 nmosrydeHsl C/lefyolIMe aNPOKCHMUPYIOLIe COOTHOLEHHUs (pHrc. [B)):

[(M =8.5) =-4.0471g(R) - 0.0041R + 16.97
[(M =5.75) =-2.842lg(R) - 0.0009R + 10.51.

[TonyueHHble pe3y/bTaThl OTPaXKalOT 3HAUMMOCTb BbIAEJEHHBIX 3(dekToB. BaxHo,
TaK»Xe, YTO COOTHOLIeHHEe MeXAy Ko3(h(hHIMEeHTaMH MPU 3aBUCHMBIX ujeHax R u Ig(R)
SIBJISIETCS] HEYCTOHUMBBIM. MOXKHO TaKxKe OTMETHTb HEKOTOpoe (haKTHUecKoe 3aHHKeHHe
sHaueHu# [ marnutyn npu M = 8.5 Ha paccrosinuax R = 300 km (Ig(R) = 2.5) no
CPaBHEHHIO C YCPeJIHEHHBIMH 3aBUCHMOCTSIMHU.

HeO6XOILI/IMO 3aME€THTb, UTO MNPHUBEACHHBIE BbIIIE MOCTPOEHHSA, XOTA U MO3BOJIAIOT BbI-
SABHUTDb KpaﬁHe BaXKHble /IS JaJibHeHIIero M3JoKeHHSs q)aKTbI, B IEeJOM OJOCTAaTO4YHO CXe-
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Puc. 6. YcpenHeHHble n3oauHuu [(R), npuBeneHHble K ypoBHAM M =5.75 u M =8.5 u
MX aNlpoKCHMauus: / — TOUKHU yCPeHEHHBIX MHTePNOJISLHOHHBIX U30AuHUH [(R)
(moppoGHOCTH — B TeKCTe); 2 — UX annpoKCUMallHUs.

MaTHYHbLI. PasButne IPUBEAECHHOTO MOAX0Ad, BEPOATHO, MO2KET MPUBECTHU K 0oJiee meTalb-
HBIM M TOUYHBIM OLEHKaM IapaMeTpoB MOAEJIU MaKpOCeﬁCMquCKOFO noJisgd, OAHaKO HpHMOﬁ
nyTb, M03BOJISIIOIIHUH [IOJIYUYUTb HAa NAaHHOM 3Talle MOIAEJ/Ib MaKPOCGIjICMI/ILIeCKOFO [10JId1 B €€
KJaCCHUYeCKOM BHOE, — NIPUMEHEHHE PEerpeCCUMOHHOr0 aHaJ/in3a.

lNocTpoeHre Moaenu ypaBHEHUS MaKPOCEMCMUYECKOrO Moss
ons 3emnetpscennr Kypuno-Kamuarckoro pervoHa
Ha OCHOBE pPerpeccUoHHOro aHanusa

BrisiBneHHbBIE IIpyu npeabiAyuinux IMOCTPOEHHUAX (paKTbI JamT HeO6XO[LI/IMbI€ CBeIeHHA
AJis TIOCTPOEHUSA KJIaCCHUEeCKOU MOJeH YpaBHEHUSA MaKpOCGI'/JICMI/I‘{eCKOI‘O [10J11 Ha OCHOBE
q;)I/IKTI/IBHbIX INepeMeHHbIX:

I = a My +aMp+by1g(Ry) +ba1g (R2) +c1Ry + 2Ry +-dip1 +dapr +-e. (8)

B naHHO# MOIe/NH MCMONb30BaHBl Cjenyioliie GUKTUBHBIE MEePeMeHHbIE:

My =M npu M > 6.75 (yrouHeHHoe 3HayeHne) U M; =0 B MPOTHBHOM CJyuae;

My =M npu M < 6.75 u My =0 B NIpOTUBHOM CJayuae;

Ri=RnopuM >75u (R =0; Ig(R;) =0) B IpoTHBHOM CJyuae;

Ry=Rnpu M <7.5u (Ry =0; Ig(R;) =0) B IpOTUBHOM CJyuae;

pr =1npu M > 6.75 u p; =0 B NIPOTHBHOM cJy4ae;

pr=1npu M > 7.5 u pp =0 B IPOTUBHOM CJyUae.

IpuBenenHast Mofie1b siBJIsieTcst yroureHneM mozedu (2) (a Takke ero 4acTHOro ciy-
yasi (3), npumensiemoro st KamuyaTCKHX 3eMJIeTpsICeHHH), MO3BOJSIOIMM YUeCTb OTMe-
UeHHble B TPeIbIAYIIeM pasiese (akThl.

PesysbTaT OLEHKH KO3(PDHULHEHTOB TaHHOH MOMIEJH:

a; =177 £ 0.30, a; =0.72 £+ 0.22 (koappuuuents npu M);

by =-3.62 £ 1.23, by =-2.52 £+ 0.36 (xoapduuvents npu Ig(R));
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c; =-0.0042 + 0.0023, ¢; =-0.0012 + 0.0008 (xo3ppuuuenTs npu R);

diy =-6.99 + 248, d) =2.89 + 2.41 (monpaBku Ajs OByX nuana3zoHo M);

e =5.19 &+ 1.45 (cBOOOAHBIN UYJjieH).

KoadduureHTbl, COOTBETCTBYIOLIME PA3JIUUHBIM YKa3aHHBIM BbIlI€ MATHUTYIHBIM AHa-
na3oHaM, OYeBHJHO, 3HAUMMO Pa3JH4aioTCsl.

CranpaptHas omubKa OLEHOK 3HAaUeHWH CeHCMHUeCKOro BO3[eHcTBHSI /| Ha OCHOBe
nanHod momesu — 0.97. ns nuanasona M > 7.5 ee Besuuuna — 0.62.

30 Iucr. - | npenck.

2.0 : S R ‘

1.0 : Taaps ANl
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Puc. 7. I'paduk omnbok onpeneseHuss 3Ha4eHUH UHTEHCHBHOCTH CeHCMHUECKOro BO3eH-
cTBUsi | Ha OCHOBe perpeccHoHHOH Momesau (§) Kak (yHKIHs THIOLEHTPAIbHOrO
paccrosiuus R: [ — nnisa 3emuerpsiceHudt ¢ M < 7.5; 2 — nisi 3eMJIeTPsCeHUH ¢
M>175

3.0+ luct. - | npenck.
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Puc. 8. I'paduk omMbOK onpenesieHUs] 3HaUeHUH UHTEHCHBHOCTH CEHCMUYECKOr0 BO3Jel-
cTBUst [ Ha OCHOBE PErpecCHOHHOH MOMIeJH @ Kak (YHKLHsI ee MpeacKasaHHbIX
3HaueHWH: [ — nJisi 3emJjerpsicenuid ¢ M < 7.5; 2 — naist 3emaietpsicenust ¢ M > 7.5

Kak Bunno u3 puc. [[H9 cucremariueckne omMOKM HAHHO MOLENM HE3HAUHMBI, H,
C/IeloBaTe/IbHO, OHA SIBJISETCS Haubosiee TPUIOAHOH NS MPOTHO30B CEHCMHUYECKOro BO3-
fedcTBUA. DTO Jydllas MOeJb M3 BCeX MPeACTaBJeHHBIX B HacToslleld paborTe.
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Puc. 9. I'paduk omnbok omnpeneneHus 3HadyeHUH UHTEHCUBHOCTH CEHCMUYECKOT0 BO3IeH-
cTBUsl [ Ha OCHOBe perpecCMOHHOH MoJe/H KaK (QyHKUHsA MarHutyael M: 1 —
nJst 3emjetpsicennii ¢ M < 7.5; 2 — nnis 3emgerpsicenuii ¢ M > 7.5

Wzonunuu [(R) Ha OCHOBE 3aBUCHMMOCTH s marautyn M = 6.0-8.5 HaHeceHBI
Ha puc. [3 ComocraBieHre ¢ H30JMMHHUSMH, MOJYUYEHHBIME METOLOM HHTEPIOJSILHH, [0Ka-
3bIBaeT HUX XOpOllee COOTBETCTBHE B Auamna3oHe MarHUTYA 6.0-8.5, 4To Takxke CayXKHUT
CBUIETE/JbCTBOM B I10J1b3Y aleKBaTHOCTH MpeNCTaBJeHHOH perpeccMoHHOH Mmoxeau. O6-
paliaer Ha ceOsi BHHMaHHe OYeBHIHBIH (puc. (akT, 4To Ha OOJbLIMX PACCTOSIHUAX
BCJIEICTBHE PA3HOM CKOPOCTH 3aTyxaHHs 3emJyeTpsiceHus ¢ M =7 u MeHblie, BEPOSTHO,
MPOU3BOAAT OOJBIIMHA (0 PerpecCHOHHON MOJE/M) WJIM COMOCTAaBUMBIH (10 HHTEPHOJsi-
LIMOHHOH MoJe/i) ceHcMHUYeCcKUH 3 eKT B cpaBHeHHH ¢ Gosee CUIbHBIMH: 7.5-8.5. ITO
OTHOCHUTCS K COTpsiCeHUsIM ¢ OanibHOCTbIO [ =4 u Huxe. Takod 3(pdekT, nNo-BUIANMOMY,
CBSI3aH C HEYCTOHUMBOCTbIO pelleHHsl [J/s1 YKa3aHHOTO Juana3oHa WHTEeHCHBHOCTeH [.

OTMeueH (hakT 3aMeTHOTO pa3pbiBa B 3HAYEHHUSIX MHTeHCUBHOCTe#H [ Ha MaJibix (R < 150
KM) THUIOIEHTPAJbHBIX PACCTOSHUSIX MEXY IBYMS IPYNIaMU 3eMJeTPsiceHUi: Goee cia-
obiMd (M< 7.0) v HanbGosee cunbHbIMH (M > 7.5). MOXHO 0XHAaTh, UTO AaJjbHekliee
yTOUHEeHHEe MOJeJH HeCKOJbKO CMSATMYUT yKa3aHHBIA pa3pblB. TeM He MeHee, BaKHO, YTO
3TOT (DAaKT TaKxKe YKa3blBaeT Ha CJeAYIOLLYI0 MPpobjaeMy: IKCTPanoaslus 1aHHbIX 110 Cpef-
HUM U cjabblM 3eMJIeTpsiCeHUsIM B 06JIacTb CHUJIbHeHIIUX, 6e3 yuyeTa peasibHbIX pesy/ib-
TaTOB HaOJ/IOAEHUH O MOCJAEeIHUM, MOXKET MPUBECTU K CYIIeCTBEHHBIM CHCTEMATHUECKUM
omnbOkaM. Ha ManblX paccTOsHUSIX TaKHe OLIMOKM 03HAUaloT CYLIEeCTBEHHOE 3aHHKeHHe
OXKHJaeMOH UHTeHCHBHOCTH (0KoJsi0 1 Gassa).

L5 oueHKH celCMHUeCKOro Bo3aeHcTBUS OJNHU3KUX 3eMJEeTPSCEHHUH ¢ MPOTSAKEHHBIMU
o4yaraMHy BaXXHO pellleHHe BOMPOCa O «HACBIIIEHWH» TaKOro Bo3neicTBUsA. Bo-nepBhix, Kak
ykaseiBaeT @.P. Anrtukaes, B ouarosoi 3oHe (Ig(R) < 0.33Mg — 1.51) 3aTyxaHue ammnJu-
TYIbl YCKOPEHHSI OTCYyTCTBYeT. Bo-BTOpBIX, Ha pacCTOSHMUAX MOpPsAKA pa3Mepa ouara OH
He MOXKeT pacCMaTpUBATbCA B BHUIE TOUEYHOTO MCTOUHHKA, B pe3yJbTaTe CeHCMHUeCKHH
3(ppeKT Ha JAaHHBIX PACCTOSHUSIX He SIBJSIETCS UHUCTO HHTErpasbHbIM 3()(eKTOM BCero
ouara. [lono6Hasi Monesb o6cyxpaaercss B pabote [4] ¢ mosuuuu MpoTsKEHHOro ouara,
UMeIOILIEro KpoMe TOro B MOTEeHIMase CJI0KHOe CTPOeHHe.

[lonyyeHHble B paboTe naHHble U3-3a HeAOCTaTKa HaOJ/IOAeHUH HeoOXOAUMOro auana-
30Ha He T03BOJISIIOT YBEPEHHO CYAUTh Kak O HaJuuyuu 3¢ deKTa HacblllleHUsl 3HaueHui [
(Mx (haKTMYeCKOro 3aHHKeHHUsI) BOJIM3U ouara CHUJbHEHIIEero 3eMJIeTPsICeHUs], TaK U O ero
oTcyTcTBUU. TeM He MeHee, COBOKYTHBIN aHa/Nn3 rpahuKoB OCTATKOB (pHC. M03BOJISI-
eT MPeanoJoKUTh, UTO BeJMYHMHA AaHHOTO 3(¢eKTa MpU TUIOLEHTPAJbHOM PaCCTOSHUU
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okosio 50 kM u ass marautyn M = 8.2-8.5 moxer coctaBaste 0.5 6ajna njs 3eMJeTpsi-
cenuil Kypuno-Kamuartckoil ceficMoreHHOH 30HBI.

Ob6cy>aeHWe pe3ynbTaTtoB W BblBOAbI

B pabore npencraBsieHbl UHTEPHOJSLUOHHAS U PerpecCMOHHasi MOAEHU KJacCHYecKo-
ro ypaBHeHHsI MaKpOCelCMHUeCKOro MoJjisl, CylleCTBEHHO pacluupsiiolide 00/1acTh NpUMe-
HUMOCTH HCII0JIb3yeMOr0 B HAcTOsilllee BpeMsl, IOCTPOEHHOI'0 Ha OCHOBE 3eMJIeTPSICEHUH
Kypuso-Kamuarckoro perviona soipaxkennst (3). IlpensioxkeHHble MOfe/# B 3HAUMTEJb-
HOH CTerneHH CBOOOAHBI OT CHUCTEMAaTHUECKUX OLIMOOK B LUMPOKOM AHarna3oHe MarHUTY[
Kypuno-Kamuarckux seminerpsicenut (M = 6.0-8.5) ¥ npu runoueHTpasbHBIX PaccTosi-
HUSIX OT nepBbIX AecsiTKoB 10 ~ 1000 xusomeTpos.

[IpennioxkeHHast HHTEPIONALIMOHHAS MOJIe/Ib JOCTATOUHO YHHUBEPCAJbHA, HATJIsIHA, YCTOH-
YyKMBa K OIIMOKaM B 3a/laBaeMbIX TPU ee MOCTPOEHHUH MapaMeTpax, JIerko MepeHocHMa Ha
IpyTHe ceicMoonacHble perdoHbl. B To ke Bpemsi, OHa M03BOJSIET [e/aTh OLEHKH UHTEH-
CUBHOCTH CEHCMHYECKOTO BO3AEHUCTBUS [ C OTHOCUTEJNbHO HU3KOH CTAHIAPTHOH OLIMOKOH.
Hansi Kypuno-Kamuatckoro pernona mnocsenHsis coctabaser 1.0 (0.77 — pas HauGosee
cunbHbBIX, M > 7.5 3eMJieTpsiceHu#) eAUHHULBI .

K HenocraTtkam naHHOH MOJEIM MOXKHO OTHECTH BO3MOXKHOCTb OLIEHOK JIMIIb B T€X ua-
cTax obnactu (M, R), nnis KoTopeix uMmetorcst 6u3kue no M u R HabJ/onaeMble 3Ha4eHU s
I. 910 HeckosbKo (/s Kypumo-Kamuarckoro pernoHa He 3Ha4WMO) CyKaeT 00JIacTb ero
TIPUMEHHUMOCTH.

Cy11ecTBeHHO, UTO UHTEPNONSALMOHHAS MOJe/b M03BOJsSET 00JerYnTh NpelBapUTeb-
HBIH aHa/U3 JaHHBIX, MO3BOJISIST MOCTPOUTH GoJiee OMHOPOAHBIM UX MaccHB. DTO 06CTOS-
TeJIbCTBO ObLJIO UCIIOJIb30BAHO B paboTe: AaHHAsl MOJeJb [103BOJIU/IA ONPEfeNUTh 3HaUHMble
CKauKH [apaMeTpoOB MUCKOMOH perpecCUoHHOH Moae/au npu marautynax M ~ 6.8-7.0 u M
~ 7.5.

Ha ocHoBe nHTepno/isiiMOHHON MofesNH Obla CcliesiaH BbIBOA O BO3MOXKHbBIX 3HAUUTEJb-
HBIX CHCTeMaTHYeCKHX OLIMOKaX B cjyuyae MepeHoca pe3y/nbTaToB aHasM3a HabJIofeHHUH,
MOJIyYeHHBIX B Y3KOM JHana3oHe MarHuTyl, 3a ero Mpefessl.

B cBoio oyepenb, perpeccroHHast MOfieJib, NpelJloKeHHasi Ha OCHOBE MOJyUeHHbIX MpH
aHa/M3e UHTEPIONSIIMOHHON MOJEeU pe3y/abTaToB, MO3BOJMIA YTOYHUTh BUJ JUHEHHOH
mozesn (3). B pesysibrare okasanoch BO3MOXKHBIM OLEHHBaTh 3HaueHust GpyHkuuu (M,
R) ¢ 6oJbllledl TOUHOCTBIO — CO CTaHAapTHOU omubKoi ot 0.62 s Haubosee CHIbHBIX
(M > 7.5) kypusao-kamM4yaTckux 3emJjerpsceHuil U 0.97 — no Bcell UX COBOKYMHOCTH B
ILIMPOKOM JlMana3oHe MarHUTyl U PacCTOSHUH.

[Ipy ucnosb30BaHUM MOJNYyUYEHHBIX B JaHHOH paboTe pe3y/bTaTOB HEOOXONHUMO YUUThI-
BaThb CJeLYIOLHe HeHcC/el0BaHHble 3(PQEeKTHI.

1. BepositHo 3ameTHOe (pHc. [3) npeBbIleHHe HHTEPIONMPOBAHHOM, a TaKXKe peasbHOH
MHTEHCHBHOCTH I10 OTHOIIEHMIO K IMOJy4YeHHOH Ha OCHOBe perpeccud Ha 6osbuiux (500-
1000 kM) paccTOSTHHUSX.

2. Mcnosib3oBaHHbIe JaHHBIE He MO3BOJIUN CYAUTb O HAJUUYUU UJIU OTCYTCTBUH 3 deK-
Ta HACBILEHHUSI MHTEHCHMBHOCTH CEHCMHUYECKOTro BO3JeHCTBUS B OsrxkHed 3o0He (R < 100
KM) TPOTSI)KEHHBIX 04aroB cubHedux (M > 7.7) semsaerpsicenuil. TeMm He MeHee, B
paboTe chesaHa oleHKa AaHHOTO 3(¢eKkTa B NPeANoOKeHHH, UTO OH CYLIeCTBYeT.

®dusnyeckUil CMbIC] BbISBJAEHHbIX B JaHHOH padoTe 3((heKTOoB, OTAUUYAIOLIUX T0JyYeH-
HOe pelleHHe OT KJACCHUUECKHX BblpaKeHWH MJis ypPaBHEHHsS MaKpOCeHCMHUYecKoro moJs,
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He 00Cy»KIaeTcsl, TaK Kak nonobHoe o6cyxaAeHHe noTpedoBasio Obl CYlIeCTBEHHOTO yrayo-
JIEHHs] TeOpeTHYEeCKOH YacTH CTaTbH.

Atop 6naronapen @.®. AnTukaeBy 3a BaxKHble 3aMeuaHHUsl K JaHHOH pabore. OHU

MO3BOJIUJIM B 3HAUWUTEJbHOH CTENeHH MPOSICHUTb HEKOTOPble TeOpETHUECKHe MOMEHTHI
OueHb HEMPOCTOH TeMBl, YTO, KaK 0XKHIAeT aBTOp, CHOCOOCTBOBaNO GoJsiee YETKOMY H3-
JIO’KEHHIO MaTepuaJsa B LeJIOM.
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