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ON THE PROBLEM OF EARTHQUAKE FORECAST'
ARMEN NAZAROV, Prof., Dr.Sc. (Eng.), Mem., Armen.Ac.Sc.?

Abstract. The time Interval A, from the start of the earthquake foretoken to
the beginning of the earthquake itself is considered in the light of the theory of si-
milarity of hard deformable bodies. As a result of approximate estimations values of
Afy are given depending on the magnitude of the earthquakes or the length of the

earth crust breaks.

An earthquake is generated by a jump-like transition of local areas
of the earth crust or the mantle from one form of equilibrium to another.
Essentially it is a transitional process between those two forms of
equilibrium, accompanied by a violent release of energy during a time
interval measured by tens of seconds. If the immediate preparation of
this transitional process requires a negligible time interval, i. e. it pro-
ceeds explosion-like, the forecast of earthquakes is impossible, viewed at
least from angle of the mechanics of continuum. If indications of immi-
nent earthquake may be fixed and identified at least for several hours
before, the derived observational data will be of great practical interest
using up-to-date means of information and provided the facts are of
sufficiently high quality.

Earthquakes of tectonic origin, associated with an accumulation of
stresses in some areas of the earth crust and the upper mantle and with
the sudden throw off of these stresses when the limiting strength of rocks
is reached take certainly some time for formation even in their last stage
(Stacey, 1964; Bor, 1968: Kocrpos n Hukurun, 1970).

It is well known that the increasing acceleration of strains is obser-
ved immediately before the rupture of samples. Thus at least three time-
derivatives of deformation are positive. This phenomenon holds for both
plastically deformable and brittle bodies subjected to compression. In the
last case a semblance of plastically accelerating flow is also produced,
due to a series of prolonged brittle minor ruptures.

Presumably the increasing deformation should also occeur in the zone
of the earthquake focus when the stress approaches the limiting strength
of rocks; this is followed by a rupture of the rocks and the release of
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kinetic energy that gives birth to an earthquake. However, unlike the
Jaboratory tests on small samples, the acceleration of strains in the
earthquake focus should start much earlier than the rupture of rocks, i. e.

hefore the earthquake initiation.
This statement follows directly from the theory of similarity of hard

deformable bodies (Hasapos, 1965).

A question arises: whether it is possible to use laboratory experi-
ments on models to determine the time interval Af, from the beginning
of the earthquake foretoken to the onset of the earthquake itself. This
question is involved and beset with a great number of difficulties.

Here an attempt is made to estimate roughly the magnitude of A7,
directly from earthquake observations. Let us consider the earth crust
as a semi-space occupied by a homogeneous material, i. e. a material with
properties independent of the coordinates. If the following transforma-
tion of coordinates is applied to the semi-space A: z'=aux, y'=zy and
#—nz. then a semi-space A’ will be obtained, which may be superposed
with the semi-space A at any factor z of the geometric similarity. Let us
consider two special cases:

Case 1: a) materials of the original A and the model A" are complied
with the same stress—strain relationships; especially the moduli of
elasticity are equal; b) accelaration due to gravity for the original A is g,
and for the model A’ equal g’—=g/z. Under these conditions there exist
similarity correlations for static and dynamic processes with certain
limitations (Hasapos, 1965). Specifically the time scales t and t* for the
original A and the model A’ adhere respectively to the condition t'=at.If.
any characteristic linear dimension of the earthquake focus is L and the
depth is k, then for the model will be L'=zL and h'== h, respectively.

Case 2: a) materials of the original A and the model A comply
with the following stress-strain relationship: if for A the stress is ¢ and
the strain is = then for A’the stress will be s’=2s and the strain ="=uze.
Specifically the elasticity moduli £ and E’ are related by the expression
E'—aE; b) accelerations due to the gravity of the original and the model
are equal; under this condition the time scales adhere to the expression
{'—+at; the relation of geometric characteristics of the focuses L,
and 1’, k’is the same as above.

Let us consider the first case. In weak earthquakes when the dimen-
gion of breaks is small the change of the potential energy of gravity may
be neglected as compared with the change of the potential energy of
elasticity. Therefore the difference in gravitational fields of bodies A and
A’ is likely to be neglected. The main condition in this case will be the
adherence to the equality of stress. Then the bodies A and A’ with a
certain approximation will be the same. Thus similar seismic focuses
with rather a small length may exist that display some approximation in
the semi-space A. The corresponding earthquakes are called first class
earthquakes.

Let us consider now the second case. In the semi-spaces A and A’
there are equal accelerations due to gravity and different deformative
properties of rocks. For great seismic breaks an increment of the po-
tential energy of gravity would be the prime importance as compared
with the increment of the potential energy of the elasticity forces. If in
the semi-spaces A and A’ one neglects the difference in the deformative
properties they will be equal with a certain approximation. Thus similar
seismic focuses with rather a great length may exist displaying a certain
approximation in the semi-space A, The corresponding earthquakes are
called second class earthquakes.



100 A. NAZAROV
: imilarity in the second case will be

It should be pointed out th? tl:e r:;lgtte to the limited thickness of
more approximate than in the first ease €U © dividual features of the
the earth erust and to the great difference in individua )
greatThel?;*tgll;;euz};e; of rather weak approx:imatel,\_' similar. earthqua}kqs
(small focuses) and the class of rather strong, again approximately simi-
lar, earthquakes (great focuses) may exist in the earth crust.

For similar first class earthquakes the acceleration changes are
inversely proportional to the linear dimensions of the focus. This parado-
xal pheﬁomenon was observed if only quahtatn'e_iy (IMnpyssn, 1958; Illa-
runsn, 1960; Bernes n Heuaes, 1971). Accelerations from very small
focuses are not dangerous for constructions because they are ofql:gl‘l;
freqlii‘e;:l: Jg'.il:uilar second class earthquakes the acceleration does not depend
on the focus dimensions. It is unknown that this concept is true to fact if

imately.
e It? 'ff I;:}c,ux.tleworth_v' that the increase of the oscillation amplitudes should
take place in such earthquakes since the period of oscillations increases
provided the maximum acceleration is retained; therefore they become
growingly menacing with the increase of the magnitude.

The class of earthquakes under consideration may be of great value
from the standpoint of the similarity theory if only the following two
conditions are met:

1. The gap, or to be more precise, the aperture between the greatest
focus of the first class and the smaller focus of the second class is not too
big. In this case the time scale for earthquakes intermediate between
both classes may be estimated formally if only by means of the linear
interpolation between scale factors z and =

2. The concept of the similarity of focuses is valuable if the foeus
dimensions are of major significance for earthquake parameters while
the shape and location of the focus are of the secondary importance.

These questions may be elucidated by an analysis of the world macro-
seismic data, collected by N. B. Shebalin (IlleGaann, 1969). The relation
between the maximum period 7' of the longitudinal waves and the focus
length [ is:

T (sec)=~2 [ (km) by magnitude M <5 } (1

T (sec)= 2,8 y7(km) by magnitude M>5

If 1" is the dimension of the smaller focus we obtain from these for-
mulas T'=aT at M<5 and T'=y; T at M>5, where a=LJL

Thus the time scale determined for the long-periodical oscillations
corresponds exactly to the time scale for the classes of similar earth-
quakes in question. This result is worthy of close examination. Analysis
shows the following:

1. To the first class belong earthquakes with magnitudes equal or
less than 5, and to the second class pertain the earthquakes with magni-
tudes greater than 5. Thus there is no aperture between the first and the
second classes of earthquakes taking into account the accuracy of investi-
gation conducted by Shebalin.

2. The relationships (1) are valid not only for similar earthquakes
but for all of them. It follows that in determining the scale factor for the
periods of oscillation the main role is played only by focus dimensions.
The size and location of the focus are of minor importance.

Therefore both conditions concerning the periods of longitudinal
oscillations are met with. If the similarity correlations are exact the scale
factors obtained for the periods of oscillations could be extended to cover
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all time relations, including the time interval Af, which separates the
beginning of the earthquake foretoken from the onset of the earthquake
itself. This statement is based on the hypothesis that such condition does
exist in reality if only with a crude approximation®. The following rela-
tionships between the magnitude M and the length [ of the focus are
quoted by Shebalin:

log 1=0,5 Mj?i,'?s (h=10 to 15 km, M < 5)

log L, =0,7 —-2,8} 5

ok T o
where L, and [, are horizontal and vertical projections of the break.

Based on these correlations the following relationship among Af;
and magnitude M or break length | may be composed taking Af;—a for
M=1 (Table 1).

Table Uqgacumf TaGauna 1

M 1 2 3. 4 5 6 7 8
5 0,056 0,18 0,56 1,78 5,62 27,0 128,0 632,0 km
Aty a 3:17a 10a 31,7a 100a  220a  480a 1060a

If for any magnitude values of Af, are specified then values of At
for earthquakes of all magnitudes may also be obtained. It is obvious
from Table 1 that up to the magnitude 5 the denominator of progression

is ¥ 10 and for magnitudes from 5 to 8 it equals about 7/ 10.
The physical nature, metrological characteristics of @ and the
methods of its determination will be discussed elsewhere.
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3 possibly the magnitude of Afy should be influenced n»t so much by the form
and location of the earthquake focus as by the change of the rock properties with
depth which s not taken into account here because of the simplification of the as-
sumplion on homogeneous space.
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Juunnlpbbpp Gupbih fyplp mwpwoby pagnp dwdwhwlugph Suwpwpbpn-
Fyndibbph fpus, wiq Pnol bwb Oty dwdubalp Sunnfwdfi, npp pwdwhnul ¢
bphpuguwpdp huwhppmgnguldwl b pod bphpuyumpdp . uljurf byneg. Uguinky
qpinul b Shuynfhy, np gu nbgh ndify Plhneg haypn Spmmlpudpe Upggnids-
enud wnwmgdwd b1 wnggmuwlp’, npunky phpfwd ¢ qu"!"-ﬂﬂlqlﬂj’l, bpwd Sw-
Furgummufowliny fuqdwl L bplwpnflyu (48) b o yuibf wnuigug -
dwl dpgk bywd huyp, bpp My=—a b M=1:
bRk iy np Juqbfunnugugh Swidwp Ldupppfily Qe bians iy p S nf umwmgifwd |
Aty wipu Suipnbf hpbf At, wpdbpp pnynp 'rmqbf!mmqulﬁpntf bplpugup.
dhph Swdwp: Phyubu bplool | wq;rﬂ_ml!{.y, Sty o gl foanmerpaus g f Surduspe
wpngpbupu Swpnwpmpnul ndibbp Y79, 5—8 dughpumnapugh Suwidup -

Cyeret
qphufiugf {m_fmwpmpg dnumunfnpuubu ‘fm:{mum!; Ly 10:

K NPOBJIEME INPOrHO3A 3EMJIETPSICEHHUS!
Akan. AH Apm. CCP, npodeccop, AOKTOp Texw, mayk A. . HAZAPORB®

Pegepar. B paGore paccaaTpusaercs oTpesok mspemenn A, or pavana npeasecr-
WHKA 3eMIETPACEHNA A0 HAYAJA  3eMACTPACOHHS © mOsIwIil TEOPHI  MOAOGHA TREPABIX
fepopmipyeMbix Tea, B peayasrarte npuGmikenmuix OUGHOK Janwl anavenus Af, p aany-
CHMOCTH OT MarHuTYphl 3eMJIeTPACEHIS WL JJANHL PAXIOMA JeMHO KOpbI,

3eMaeTPSACEHHS TEKTOHHYECKOro HPOHCXOXKACHHSI, CBASANNBIC ¢ HaKon-
JICHHEM HANpsDKeHHI B HEKOTOPBIX ywacTKax 3eMmioil KOPbl H Bepxueli
MAHTHH C BHE3ANHBIM HX cOpPacLIBAHHEM MPH AOCTHXKEHHH npepesa conpo-
THBJISICMOCTH FOPHBIX NMOPOA, Ge3ycaoBHO TPeGYIOT aasi cBOe: NOArOTOBKH,
Aaxe B caMofi nocaexueil craaum, onpeaenentoro spemenn (Bor, 1968:
Creiicu, 1968; Koerpos u Huxnrun, 1970).

Hssectno, yto menocpeactsento Nepen paspywennem o6pasuon mna-
Garoiaetcst Bee Boapacraloniee yckopenue neopmannit. Takum 06pazom no
Kpafineit Mepe mepBble TpH TIPOH3BOAHBIC OT AeopMallin 10 BpeMennH
NOMOKHTEALHEL SIBAICHHE 3TO HMeeT MecTo Kak s IJacTHyeckn gedop-
MyPHEMBIX, TaK H XPYNKHX TeJl, TMOABEPKCHHBIX CIKATHIO. B nocaeaHem

3 uwawm{c 1, wb’u Ly 1014
! Cokpawennbiii Teker KoKrana, nipounTannoro 5 mapra 1971 r. ua Cosere no koopan-
HALLHH HAYYHON JeATEALHOCTH AKAAeMHfi HAYK COIOIHBIX pecny6ank npu AH CCCP,
= Koucynsrant Huctnryra reopM3uKH 1 mKeHepHolt ceficmonormr  AH Apm. CCP,
elilHaKaH,
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Jcaydae TAKKE CO3AAeTCA BHAMMOCTD IJIaCTHYECKOrO YCKODSHIOUIEro TeueHHs,
306YCJIOBJAEHHOTO CepHEll MeJKMX XDPYNKHX paspylueHHH, pacTAHYTHX BO
I BpEMEeHH.

Jlocratouno npaBaonogo6HO JAonyllleHHe, YTO Bo3pacraiouias Aedop-
| MalluA AOJJKHA HMETb MECTO TakKie B 30He oOdara 3eMJeTpsICeHHs MpH
| npUOAHKEHHH BEJIHYHH HANPAKEHHHA K npefeay NPOYHOCTH TOPHBIX MOPOA
) ¢ MOCAGAYIOULMM HX PaspylleHHeM H BbifeJeHHeM KHHEeTHYECKOH SHEpruH,
' BuiabiBaloles semaerpsicende. OfHAKO 3[iech UMEET MECTO TO CyLlecTBeHHOoe
) oTaHuKe oT Aa60opaTopHLIX HCNBLITAHHA Majabix 06GpaslloB, HYTO YCKOPEHHE
pedpopmanuit B oyare 3eMJeTpscends JOJIKHO HayaTbCs HAMHOro pahee

pa3pylieHHsi TOPHBIX INOPOJ, T. €. BO3HHKHOBEHHS 3eMJeTpsceHHs. ITO
NIOJIOAKEeHHe, BaKHOe AJad AaJjbHedlero, HENoCPeACTBEHHO BHITEKaeT H3
Teopust noaoGus Teepabix Aepopmupyemuix Tea (Hasapos, 1965).

31ech Aesaercs NONLITKAa rpy6oro onpeie’leHds BeJHYHHbl Af, Hemo-
CPE/CTBEHHO 110 HATYPHHIM 3eMJIETPSICEHHAM. YCJIOBHMCA paccMaTpHBATh
3eMHYIO KOPY KaK TOJYNpOCTPAHCTBO, 3aHsATOEe OAHOPOAHBLIM MaTepHaJoM,
T. €. MaTepHaJOM, CBOACTBAa KOTOPOrO He 3aBHCAT OT KoopauHaT. Ecau x
TaKoMy noaynpocTpanctsy A npumenum npeo6pasoBaHue KOOPAWHAT TaKOro
pona, uto xX'=ax, y'=azy, z'=az, To noayuuM noaympoctpaHcrso A’, KoTo-
poe COBMEILAETCs ¢ TI0AYNPOCTPpancTBOM A npyu 11060M MHOXKHTeJle reoMer-
pHueckoro nojo6us 2, PacCMOTPHM IIPH 3TOM YCJIOBHH BA YACTHBIX Caydas
noao6usa, HeobGXoaWMble 5 JaJbHeHlero.

Cayuait 1: a) marepHannl opuruiasa A u MOLenH A’ moxyuHAITCA
OJIMHAKOBLIM COOTHOIIEHMSIM HampsixKeHuil W jedopmaunit; B YaCTHOCTH
MOJLYJIA YNPYroCTH OJAMHAKOBH; 6) yCKOpeHHe CHJIBI TAXKEeCTH JUISi OPHrHHA-
na A pasno g, a aas monean A’ pasno £'=g/a. Ilpn 3THX yCJ0BHSAX HMEIOT
MECTO COOTHOWIEHHS Nojo6Hs Kak JJaf CTaTHYECKHX, TaK H JAHHaMHYECKHX
fpoleccos mpH HekoTophix orpannuendsix (Hasapos, 1965). B yactHOCTH
MacmTabul BpeMen f u {7 s OpHrHHasa A W MOLEJH A’ noAuMHAIOTCA
YCAOBHIO £'==af, TIpUUEM, €CAH KaKofi-1M60 XapakTepHbif JHHEAHBI pas-
Mep ouara semJeTpsicenus ectb L W rayGuua h, TO A5 MOJEJH COOTBET-
crBenno umeem: L'=al, h'==ah.

Cayuait 2: a) martepuanam opurnHana A u mojnenu A’ nOXUHHSAIOTCS
TAKHM COOTHOLIGHHAM HANpsKeHui u Aeopmauui, uro ecau aas A umeior
MecTo Hanpskenwe ¢ W gedopmauusi &, TO AAA MOJeNH. OyneM HMeTb
o’==93, &'==2; B 4ACTHOCTH MOAyau ympyrocth E u E’ yjp0oBAETBOPAIOT
coorHomenusam E'=2FE; 6) yCKOPEHHE CHJBI TSHXKECTH AJAf MOAEJH H OpH-
rHHAJA OJMHAKOBBL. [IpH 3THX ycA0BHAX MacuTaGbl BpemeH f H t’ nmoa-
YHHAIOTCA YCAOBHIO £'=) g £, npuYeM COOTHOLICHHH TCOMETPHURCKHX Xa-
pakrapucTHK ouaros L, A u L', h' Te xe, 4TO W B NPLALIAYLIEM CayHae.

Paccmorpum mepBuifi cayuait, [lpm cnaGbix 3eMaeTpsiCeHHsiX, Koraa
pasMepsl pasJOMOB HEBEJHKH, MOXeM npeHe6peYb H3MEHEHHEeM NOTCHIH-
aNbHOM SHEPTHH CHJbI TSXKECTH B CPABHEHHH C H3MEHEHHeM MOTeHIH-
aJbHONl SHepruu cua ynpyroctd. ITosToMy MoxXem mnpeHe6peub pasiHuHeM
B rpaBuTalHoOHHbIX moasx Ten A u A’. TnaBHbIM yciOBHEM B TOM Ciyuae
sBasiercs cobaiofenne pasenctsa Hanpsokennii. Toraa tena A u A’ oka-
KYTCSi C HEKOTOPHIM nNpHOAHXKenWeM onuHakoBbiMH. Takum 0Gpasom B
MaTepHaabiOM NOJYNpocTpaHcTBe (3eMuasi Kopa) MOryT CyUIeCTBOBATH C
HEKOTOpLIM NPHOJHKEHHeM NOAOGHble CeficMHYeCKHe Oo4ard AOCTAaTOYHO
maJjiofi nporsukennoctd, OTBeyaloline WM 3eMJETPSICEHAS HasbiBaeM 3eMiie-
TPSICEHHAMH NEepBOro KJjacca.

PaceMoTpHM Temeph BTOpOil cayuail. B noaynpoctpancrax A A’
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JIMEIOT MECTO OAWHAKOBHE YCKOPEHHs CHaAbl TAXeCTH H pasanunnie Aeop-
MallHOHHBle CBOMICTBA TOpPHHIX NOPOA. Jlas KPYMHBIX CEiCMHUCCKNX Pa3ao:
MoB mpeoGJajaiollee 3HaueHHe AOKHO HMETH npHpaulese NOTeHUNAAb:
HOMl 3HeprH} CHJIB TAMKECTH B CpaBHEHHH C npHpaleHieM NOTeHUHAILHON
sHeprui cua ynpyroctd. Taxuy obpasoM, ecau B MOAYNPOCTPANCTBAN
A u A’ npeneGpeyb pasanuueM B AeOpMAUHOHULX  CBOfiCTBAN, TO oHH
OKaMyTcs ¢ HEKOTOPLIM NPHGIIKEHHeM oannaxosuiMu. lrak, B MarepHiab:
HoM moaynpocTpancTBe A (3emuas KOpa) MOryT CYIeCTBOBATH upudan-
JKeHHO MOAOOHble CeficMHYeCKHe Ou¥arg JA0CTaToHuHO GOAbIION NPOTHREH-
poern. OTBevaioule UM 3eMJACTPACEHHS HA3BBACM seMaerpsicenisMy BTO-
poro Kaacca.

Caeayer OroBOpHTbLCH HTO noao6ie BO BTOPOM caydae Oyaer ciue ooaee
npHOIIKeRHOe, HeXean B NepsoM caydae, H3-3a orpatniuentoil TOJAINHN
3eMHOil KOpsl M 0OALIIOTO pasanyus B NHANBHAYAJABHBIX 0COOCHHOCTAX
KPYNHBIX semaerpsicennit. Taknu o6pa3oM, B 3eMHOIl Kope MOXCT cyuiecr-
BOBATH KJAacC JAOCTATOUHO caalbix 3emaerpsicennil (maine ouaru), npu-
6IDKeHHO NOAOGHHIX MeXAy c060i0, H Kaace AOCTATOUNO CIJBLHBIX 3eMie-
Tpsicennii  (6oapmue OHarm), TaKKe npUOMIKEHHO  NOAOGHBIN  MEHAY
coGoio.

Jlasi noAOGHBIX 3eMJeTpsicenHil MepBoro Kiaacca ycKopeniie MeHsierces
06paTHO NPONOPIHOHAJBHO JHHEHbLIM pasMepaM oyara. Dto NapaaoKcain-
Hoe siBJeHie AefCTBHTEabHO HaGmonaercs Xors Oul kavecrsenno ([Mupy-
asn, 1958; Wlaruusn, 1960; Bernes n Heuaces, 1971). Vekopeniist 0T ouetib
MAJBIX OYATOB HE MPEeACTABJASIOT OnacHocTH s coopyennit B cuay nx
BLICOKOUACTOTHOCTH.

Jlas noAOGHBIX 3eMaeTpsiceinil BTOPOro Kaacca ycKopenne e 3aBucut
or pasmepa ouara. HemusBecTno HaCKOABKO 3TO NPEACTABJCHHC COOTBETCT
Byer XoTsl Gbl NPHOAHIKENNO nefierpureapnoctn, Hano oTMETHTD, UTO NpH
TAKHX 3eMJACTPACEHHAX AOKHO HMETh MECTO YBCAMUCHHE AMIVIHTYABL KoJe-
Ganyil, TaKk KaK YBEJHUHBACTCH NMEPHOAN KoaeGanuit npH COXPAHCHHI BeaN-
CHHBL MAKCHMAJBHOrO YCKOPEHHS 1l NOTOMY OHH NPEACTABASIOTCH BCC Gosee
rPO3HBLIMH C POCTOM MATHHTYABL

PaccmarpuBaeMble  KJaacChl 3EMJETPSCEHHIT ¢ TOUKH 3PEHNs TCOPHil
n0106Hs MOFYT HMETh IIeHHOCTb NPH BbINOJHENHH ABYX yCAOBHIL:

1. TIpoMexyTOK, TO4HEe Weab MEex1y HaNGOJBILHM OUArOM [EPBOro
kaacea N HAMMEHBUIHM OYaroM BTOPOro Kaacca He OueHb BCIHKH. B artom
cayuae Macuirab BpeMeH Aas geMaeTpsicennii, TPOMEKYTOUNBIX MEKAY
OGOHMH KJacCaMi, MOXHO OLUEHHTb (OpMasbHO NyTeM XOTH 6nt anneitnoil
HETEPHOASLHN MEXIY MAcWTAGHLIMH MHOMKHTCASMI 2 u Y.

9. TpeacraBaenne 0 NOAOGHH OUaros ICHHO, CCII npeoGaajsaiomee
snaveHHe AIS MAPAMETPOB 3eMJETPSICEHHsi HMeeT pasmep ouara, a thopma
ouara W €ro PacrnoJOXKeHHe HrpaloT BTOPOCTENCHHYIO POJb.

Jlasi BLISICHEHHS 9THX BONPOCOB ECTECTBCHHO HCIOJL30BATL AAHHbIC
aHanH3a MakpoceiicCMHYECKOro MarepHasna. H. B. Ule6anun (1969) noayunn
caesylone npuOJIHKeHHbe IMIHPHYCCKIE COOTHOLICHHS s MAKCHMaJhb-
HBIX TEPHOJAOB MPOJOJLHBIX BOJIH B 3aBHCHMOCTH  OT NPOTANKEHHS 0uara

T (cex)=2,1 (kM) npH Mariuryae M<5; (1

T (cex) =28 Y[ (km) mnpH MaruuTyae M}S.}
Ecau uepes [’ 0003HAUNTh PasMep MeHbliero otara, To u3 arux (popmys.
noayuum T'=aT npu M <<5 T~y ol upu M > 5, rae a=[l'|l. B pe
3yJbTaTe YCTAHOBJIEHO, YTO MaciuTab BpeMer, OnpeaeJenubii Aus AIHHIO:
nepHOAHBIX KojeOGaHHH, B TOYHOCTH OTBEYaET macurraGy Bpemen Juisi pac
CMOTPEHHBIX BbILIE K/1acCOB NOAOGHBIX 3eMJIeTPACCHHIL.

Bo-nepBbiX, 0Ka3ajoch, 4YT0 K NMEpBOMy Kiaccy OTHOCATCS 3eMaeTps
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cends, MardUTYAB KOTOPHIX MeHee MJH PaBHH 5, a KO BTOpPOMY Kiaccy
OTHOCATCA 3€MJETPACEHHA, MarHUTYAhl KOTOPHIX Goaee 5. Taku obGpasom,
NpH NPHHATOR TOYHOCTH MCCHEA0BAaHHA MAaKDPOCEHCMHYECKOrO MaTepHana He
| OKa3470Ch LLCAH MEXKJy NIEPBLIM H BTOPHIM KiaccaMu 3eMietpscenuit. Bo-
. BTOPLIX, cOOTHOWEHHA (1) cnpaBeAaMBBl AAA BCEX 3eMJETPSCEHHA, a He
~ TOJILKO JIA 3eMJeTpAceHHH, nogo6GHbX Mexay coboio. OTciona BhITEKaerT,
| 4TO JAa# onpefeneHus MaciiTabHOro MHOMKHTEIS AJA NEPHOAOB KoaebaHuil
OCHOBHYIO POJIb HIp4eT TOJbKO pasMmep oyara. Popma ovara ¥ ero pacro-
JOKEHHE HrpaioT BTOPOCTENEHHYIO POJb.
Takum o6Gpasom, o6a yCJOBHS, NMOCTABJEHHBIE Bbill€, MEPEBLINOAHEHDI
B OTHOUICHHH MEPHOJAOB MNpPOAOJALHBIX KosaeGauufi. Ecin 6B COOTHONIEHHS
nopo6Gus, npuBefeHHbie Bullle, GbIIH TOYHLIMH, TO MOJYYEHHbIE MacluITabGHble
\ MHOZKHTEH AAA NEPHOLOB KomeGanuil MOKHO GblJI0 Gbl PacnpoCTPaHHTh Ha
BCE BpEMEHHBIC COOTHOIIGHHH, B TOM YHCJEe H Ha OTPE30K BpeMeHH Af,
OTAEAAIONIHA HAYaJ0 NOABJIEHHN NpeABeCTHHKA 3eMJETPACEHHs OT Havaja
NOABJEHHS CAMOro 3eMJeTpaceHHsi. 3[ech CTABMTCH THIOTE3a, YTO STO
HMEeT MecTo, XoTA Obl ¢ rpy6uiM npuGanKenneM. B pesyabrate mosaydena
taGania 1% 3aBHCHMOCTH MEXKAY MarHHTYAOMN, oTBeyalollei el AJHHO pas-

jaoma [ B KMAOMETDAX M ONEpekeHHeM TNpeaBeCcTHHKa mnpu Af=a aas
M=1.

Ecau pas kakoit-1M60 MariuTyAbl SMIHPHYECKHM IYyTeM OnpeieeHO
At,, T0 GyA€T W3BECTHO 3HayeHue Af, A 3eMJETPSCEHHH BCEX MarHUTY.

Kak Buano u3 97ofi TabAMIBl, A0 MATHHTYABI 5 HMEeM 3HaMeHaTeab MNpo-
rpecuu Y10, 4 AAs MATHHTYA OT 5 /0 8--3HAMEHATeAb MPOTPECCHH NPH-

MEpPHO paBeH ,/1(;

i e e g
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