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Purpose. To invedtigate the technique for congtructing a three-dimensiond digtribution function for the masses of
theinterior of the Earth and its derivatives, coordinated with the parameters of the planet's gravitationa field to fourth
order indusive. By using the mass distribution function constructed, to make an interpretation of the festures of the
internal structure of an dlipsoida planet. M ethodology. Based on the created initia approximation of the function,
which includes a reference density modd, further refinements are built. Using Stokes congtants up to the second order
inclusive, we give the following approximation, which we subsequently take as zero. In this case, the use of Stokes
congtants up to the fourth order indusive leads to the solution of systems of equations. It is established that the addition

of oneidentity leads to uniqueness of the solution. One system with Stokes congtants C,,, C,,,C,,. isan exception. It

is necessary to note that the computation process is contrallable, since the power moments of the dendty derivatives
are reduced to quantities that take into account the value of the density on the surface of the dlipsoid. Results. In
contragt to the second-order mode describing gross global inhomogeneities, the obtained digtribution function givesa
detailed picture of the location of the density anomalies (the deviation of the three-dimensiona function from the
averaged over the sphere is “isodense’) Analysis of maps at different depths 2891 km (coremantle), 5150 km
(internal-externa core) alows us to draw preliminary conclusions about the global mass redigribution due to the
rotating component of the force of gravity over the entire radius, as well as due to the horizonta components of the
density gradient. On the contrary, the minimum of such a deviation is observed in the polar parts of the Earth, which
a0 has its explanation: the magnitude of the rotationa force decreases when approaching the pole. The mass
digribution function is congtructed using the proposed method to describe in more detail the picture of the mass
digribution. Of particular interest are sketch maps of the components of the density anomaly function gradient, namely
the component which coincides with the axis Oz - for the upper part of the shell which is negative, and for the lower
part itis pogtive This meanstha the gradient vector is directed toward the centre of mass. The nature of the values for
other two components is different both in sign and in magnitude and depends on the placement point. The cumulative
consideration and consideration of all the quantities makes possible a more complete interpretation of the processes
ingde the Earth. Originality. In contrast to the traditiond approach, the changes for the density derivatives of one
variable (depth), obtained from the Adams-Williams equation, in this paper made an attempt to obtain derivatives with
Cartesian coordinates. Used in the described method, the parameters of the gravitationd field up to the fourth order
inclusively increases the order of approximation of the mass distribution function of three variables from two to six,
and its derivatives up to five. In this case, unlike the traditional method, the defining here is the congtruction of the
derivatives, from which the mass digribution function and the use of geophysical information accumulated in the
referential PREM modd are reproduced. Practical significance. The resulting mass digtribution function of the Earth
can be used as the next approximation when using Stokes congtants of higher orders in the presented algorithm. Its
application makesit possibleto interpret global anomalies of the gravitationd fidd and to study geodynamic processes
deeply inddethe Earth.
Key words: potential, harmonic function, the massdistribution model, Stoke' s constants, density gradient.

Unlike the creation of a one-dimensional mass

Introduction

Any steps in the direction of studying the three-
dimensional structure of the interna structure of the
Earth and celestial bodies provide a significant
contribution to our notion of them. After dl, it isthe
mass displacement insde the planet that largely gives
the key to understanding the dynamics of tectonic
plate movement and, as a consegquence of thisfact, the
emergence of global natura disagers. The
inhomogeneity of masses |ocated in zones close to the
Earth's core, in a certain way, clarifies the formation
of the Earth's magnetic field.
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distribution functions, the three-dimensional case has
only in recent decades been practically considered.
For example, in the well-known monograph [Bullen,
1978], only a small paragraph is devoted to this
problem. Today, a method of seismic tomography
based on observationa data of seismic waves and
information on natural oscillations of the Earth has
been developed [Anderson, 1984]. Based on this,
deviations of sdsmic waves from the radia
distribution in a number of regions of the Earth [Liu,
2016], [Martyshko, 2017] are constructed, which
made it possible to find deviations from the one-
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dimensional distribution of mass distribution
inhomogeneities by known dependences [Anderson,
1984]. An additional means in this direction is
information on the external gravitationa field
[Mashimov, 1991], the anisotropy of which is largely
a consequence of deviation from homogeneity.
Therefore, the development of methods using
parameters of the gravitationa field is an important
link in the study of internal structure [Tserklevich,
2012]. We note that practically al methods of
congtructing density model s use Stokes constants only
of zero and second order (mass and polar moment of
inertia) [Bullen, 1978]. The crestion of models using
Stokes congtants higher than the second order is
possible only approximately, due to ambiguous
determination of the potential (the problem of zero-
potential bodies) using iterative methods. In this case,
as a rule, the reference density model is taken to be
consistent with the Stokes constants up to the second
order inclusive [Meshcheryakov, 1986], and further
refinements are performed under the condition of
minimal deviation from the adopted model, taking
into account the coefficients of the potentia
expansion to a certain degree [Meshcheryakov, 1991].
In the proposed study, an attempt is made to obtain an
approximation based on several other conditions,
which leads to a procedure for constructing the
functions of the derivatives of the density (gradient),
and then - to establish the form of the density itsalf.
The reduction of power densty moments to
controlled values (quantities determined on the
elipsoid surface) makes it possible to anayze and
control the calculations. The gradient and the mass
distribution function constructed using the proposed
method, taking into account the parameters of the
third and, partially, fourth-order gravity field, describe
the mass distribution more detailed. In this case, the
gradient of density anomaies at the points of
elipsoidal shells on the radius vectors considered
(depths) is directed toward the center of mass of the
planet. Thus, this allows predicting the redigtribution
of masses within the planetgeﬂ—d < 02. After dl, using
e g
the same data in the described method increases the
order of approximation from two to four due to the
possibility of restoring the mass digribution of the
planet's interior to its derivatives. Therefore, unlike
the second-order model, which describes gross global
inhomogeneities, the obtained distribution function
gives a detailed picture of the placement of density
anomalies (the deviation of the three-dimensional
function from the averaged over the sphere -
“isodense”). Analysis of maps at different depths
(2,891 km core-mantle, 5150 km inner-outer core)
allows us to draw preliminary conclusions about the
global mass redistribution due to the rotating
component of gravity aong the entire radius. its
decrease along the axis of rotation and increase,
moving away from axis. This is particularly evident
in equatorial regions. On the contrary, in polar regions
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there is a minimum of such a deviation, which also
has its own explanation (the magnitude of the
rotational force decreases with distance from the
equator).

The study of theinternal structure of the Earth and
other planets does not lose relevance at the present
time [Moritz, 1994]. Data on the Earth's gravitational
field are a powerful source in its study, including the
interna structure. This, in turn, requires the creation
of methods for their use. It is known [Dzewonski,
1981] that in the construction of sphericaly
symmetric distributions of the Earth's masses, the
mass and the Stokes second-order constant (the polar
moment of inertia) are used. Other coefficients of the
expansion of the potential by spherical functions are
described in [Martinenc, 1987], [Shcherbakov, 1978],
[Meshcheryakov, 1975, 1981]. In particular, in the
article [Moritz, 1973], it is proposed to represent a
three-dimensional distribution by a harmonic function
consistent with the expanson coefficients up to a
certain order. In [Meshcheryakov, 1975, 1981] an
approximate method is proposed for constructing
three-dimensional models of the Earth's densty,
taking into account the features of the internal
structure and corresponding to Stokes constants of a
given order. The degree of rdiability of the found
model distributions can not be estimated. In this
connection, there is a need to develop a methodol ogy
that allows you to anayze the calculation process and
objectively evaluate the rdiability of density
functions. An attempt of such a congruction was
made in [Fys, 2008], [Cherniaga, 2012], where the
problem was reduced to controlled quantities (surface
integrals). The mass density models obtained in this
way reflect our ideas about them, and the rdative
values (the derivatives of the three-dimensional
functions) can be close to the true ones.

Purpose

The purpose of this paper is to construct and
investigate the technique for creating a three-
dimensional distribution function for the masses of
the interior of the Earth and its derivatives,
coordinated with the parameters of the planet's
gravitational field to fourth order inclusive. By using
the mass distribution function constructed, to make an
interpretation of the features of the internal structure
of an dlipsoidal planet..

Methodol ogy

The paper [Fys, 2016] gives genera aspects of
constructing three-dimensional mass distributions
inside spherical planets. Further generalization is a
trangition to an elipsoidal figure [Moritz, 1973],
which does not significantly complicate the algorithm
for determining the mass dendty distribution function.
Therefore, we will consider just such acase.

We recall briefly the scheme of the algorithm for
such a congruction. By Stokes constantsC,,,
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Calculations performed according to this technique
show that the systems of equations are numbered,
respectivey, by the number N, have a unique solution
for N=234,6,7,8. If N=5, then the sysem is
ambiguous, and for the uniqueness of the solution it is
necessary to involve additional conditions. Therefore,
this part of the contribution is not taken into account in
further sudies and the condruction of the next
approximation of densty d, (m=56) and its

anomdies Dd_ =d_-d>, where d’- is the dendty
averaged value over the “sphere’. The reaults of the
numerical experiments are reflected in the corresponding
figures in the form of sketch maps of different depths.

Seeinformational Figures 1to 6.

Results

The congtructed three-dimensional density model
preserves al the basic properties of the PREM
reference model: the magnitude of the jumps and the
depth of their occurrence, as well as the nature of the
density variation along the radius. In this casg, in
contrast to the model d, (Figures la, 2a, 3a), the
density anomaly maps Dd, (Figures 1b, 2b, 3b) are
more structured, that is, they give a more detailed
picture of the mass distribution within the Earth.
Thus, mass redigtribution is observed at different
depths, however, the mass consolidation in the
equatorial regions and the deficit when approaching
the poles is characteristic for al cases. Such a
movement of masses can be associated with the
rotational motion of the planet. It should be noted that
extreme values do not always correlate with peaks of
geoid anomalies. On the map of the surface, despite
the coincidence of some density anomalies and geoid,
for example when (q »90°,1 »300° ) but for others,

the opposite dependence is inherent
(@»90° | »250°). That applies to other depths

(radii). Therefore, the use of these results should be
treated with caution, given their approximate nature.
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Fig. 1(a-b). Maps of the distribution of density anomalies of the Earth Dd, at a depth of 5150 km
according to the model d, and the method described in the paper
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Fig. 2(a-b). Maps of the distribution of density anomalies of the Earth Dd,
at a depth of 2891 km according to the model d, and the method described in the paper.
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Fig. 3(a-b). Maps of the distribution of density anomalies of the Earth Dd,
on its surface according to the model d, and the method described in the paper.
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Fig. 4(a-c). Maps of the composite anomalies of the Earth interior
density gradient Dd, at a depth of 5150 km.
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Fig. 5(a-c). Maps of the composite anomalies of the Earth interior
density gradient Dd, at a depth of 2891 km
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Fig. 6(a-c). Maps of the composite anomalies
of the Earth interior density gradient Dd, on the surface

An important aspect in this technique is the
generation and interpretation of the behavior of the
components of the density anomaly gradient, and

5

especialy its third component ge[[_d+ As can be seen
e g

from Figures 4c, 5c, 6¢c, a characteristic value for

them is a positive value if 0£qg £90° and negative,

when 0£q £90° . This means that the gradient vector
is directed toward the center of mass.

Consequently, based on this information, we
obtain a density mode that gives a more detailed
picture of the distribution of masses inside the planet.

The horizonta components of the gradient

E, fd at different depths behave differently and
™ T

can be an additional tool in the redistribution of
masses. In theideal case, this leads to construction of
volumetric maps showing the magnitude and direction
of the density gradient vectors, which would greatly
simplify the interpretation of the obtained results.
Unfortunately, we can not do this yet.

Conclusions

1. The proposed method for the approximate
congtruction of the mass digribution of an
elipsoidal Earth does not substantially differ from
that of a sphericaly symmetrical planet, but it
makes it possible for fuller use of information
about the planet's gravitational field.

2. To a cetain order (N <5), an approximate

method of determining the density and its
derivatives allows to monitor the calculation
process and evaluate the reliability of such a
construction.

3. Constructed sketch maps of lines of constant
density make it possible to analyse the locations
of anomalous masses and their possible
displacement due to the rotating component of
the gravity force.

4. The presented maps of components of the density
gradient vector give additional possibilities in
interpreting possible redistribution of the masses
of the Earth.

5. For al maps presented, the third component
geﬂ_dg is directed toward the centre of mass, that
&% g
is, the property of the radial distribution of the
growth of the density function with depth.
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METO/I HABJIMKEHOI [TOBYJIOBU T'PAJIEHTA ®YHKIIIT TPUBUMIPHOI'O
PO3IIOALTY MAC HAJIP EJIITICOIJAJIBHOI TJNTAHETU HA OCHOBI TTAPAMETPIB
30BHIIIHHOI'O 'PABITALIIMHOTO ITOJIA

Merta. [locnianTi METONUKY MOOYAOBH TPUBHUMIpHOI (DYHKIIT pO3MOMiITy Mac Haap ycepeauHi 3emiti Ta ii
MOXiTHUX, Y3TO/PKEHY 3 MapaMeTpaMu IpaBiTaliiHOro MOs IUIAHETH JIO0 YeTBEPTOro MOpSAKY BKIIOYHO. 3a
MOOY/TOBAHOKO TAKMM CITOCOOOM (PYHKITIEO PO3IOALTY Mac 3pOOMTH IHTEPIIPETAIIIF0 0OCOOIUBOCTEH BHYTPIlTHBOT
OynoBu emincoinanbHOI mwanern. MeToanka. Ha 0CHOBI CTBOpEHOro MOYaTKOBOrO HaOMkeHHs (QyHKIIT, siKe
BKIIIOYa€ pedepeHIHy MOJeNb I'YCTUHU, BUOYJOBYIOTHCS IOJAJIBbINI YTOYHEHHs. BHKOPHCTOBYIOYM CTOKCOBI
TIOCTIHHI JI0 APYTOro MOPSAKY BKIFOYHO, IOJAEMO HACTYIHE HAOIIKEHHS, SKe Hajall IpHUiMaeMo SK HYJIbOBE.
Ilpy 1UBOMY BUKOPUCTAHHS CTOKCOBHX IIOCTIHHHMX [0 4YETBEPTOr0 MOPSAKY BKIIOYHO IPUBOIOHUTH 10
PO3B’ I3yBaHHS CHCTEM PiBHSIHb. BCTaHOBIIEHO, IO IOMYYEHHS OJHIET TOTOXKHOCTI IPUBOAUTDH JIO OJAHO3HAYHOCTI

, . -
po3B’A3Ky. BHHATKOM € ofHa cHCTeEMa 31 CTOKCOBUMH MOCTIHHUMH C,q,C,y,Cyy. 3ayBaxumo, IO HpoIEC

00YHCIIEHb € KOHTPOJbOBAHUM, OCKIIBKM CTENEHEBI MOMEHTH ITOXiHUX T'YCTUHH 3BOAATHCS IO BEJIMYHH, IO
BpaxoBYIOTh 3HaYEHHS I'YCTUHH Ha ITOBEpXHi exnincoifa. PesyabraTn. Ha BiaMiHy Bij Mozl Apyroro nopsaky,
sKa Oonucye rpy0i rinoOanbHI HEOJHOPIAHOCTI, OTpHMaHa (YHKIIS PpO3MOAUTY A€ NeTalbHINy KapTUHY
PO3MIIIICHHsT aHOMAJii rycTuHH (BiAXWJICHHS TpUBHUMIpHOI (YHKIIT Bif ycepemHeHoi mo chepi — “i3omenc”).
AHaii3 KapT Ha pi3HuxX rubuHax 2891 kM (sigpo-manTist) Ta 5150 kM (BHYTpIllIHE-30BHIIIHE SAPO) J03BOISE
3poOUTH IIONEpeqHI BHCHOBKU HPO ITOOAJBHUI IEepepo3NoAil Mac 3a PaxyHOK OOepTOBOI CKJIAJOBOI CHIH
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TSOKIHHS 110 BChOMY Pajiiycy, a TAKOXK 3a paXyHOK TOPU30HTAIBHUX KOMITOHEHT TpajieHTa rycTunu. Lei dakr e
0COOJIMBO MOMITHAM ]IS €KBATOpiadbHUX oOyiacTell. HaBmaku, B MOJMAPHUX YaCTHHAX 3eMJIi CIOCTEPIra€ThCs
MiHIMYM TaKOTO BiIXWJICHHS, 1[0 TAKOXX MAa€ CBOE IOSCHCHHS. BEJIMUWHA CHJIM OOEpTaHHsS 3MEHIIYEThCS PU
3MillleHHI 10 moioca. [1o0yaoBaHa 3a TOIMOMOTOK 3aIlpOIMIOHOBAHOIO METOAY (DYHKINS PO3MOALTY Mac OLIbII
JIETAIBHO ONHUCYE KapTHHY po3noaity Mac. OcoOIuBUi iHTEpeC CTAHOBJIATh KAPTOCXEMH KOMITOHEHT IpajlieHTa
aHOMAaJIii TYCTHHH, a caMe KOMITOHEHTa, IO criBhnaaae 3 Biccto Oz — Id BEpXHBOI YaCTHHUA OOOJOHKH BOHA
BiJ €MHa, JJIsl HWKHBOI — fnozjaTHa. Lle o3Havae, 110 BEKTOp TpajieHTa HANPSIMIICHUH B CTOPOHY IIEHTpa Mac.
XapakTep 3HauCHb TSI IBOX IHIIMX KOMITOHEHT Pi3HUH 1 32 3HAKOM TaK 1 3a BEIMYUHOIO Ta 3aJISKUTh BiJl TOUKU
po3Mimienss. CyKynmHUIA pO3IIIsiA Ta BpaxyBaHHS BCIX BEJMYMH J[a€ MOXIIMBICTH TOBHINIOI iHTepmpeTanii
nporeciB ycepeauni 3emiti. HaykoBa HoBH3HA. Ha BimMiHy Bin TpaIuiiHOrO MiAXOMy 3MIHH IS MOXiTHHX
T'YCTHHH OfHi€l 3MiHHOI (IJTMOMHM), OTPUMaHKX i3 piBHAHHSA Anamca-Binbsamca, B 1iit po6oti 3pobiieHo cnpoby
olep)KaTH TIOXigHI 3a JCKaPTOBHMMH KOOpPAMHATAMH. BHKOpHUCTaHHA B ONHUCAHOMY METOII IapaMeTpiB
IPaBITAI[iIHOTO TOJIS IO YETBEPTOTrO MOPSAKY BKIFOUHO 301IbINYE TMOPSIOK anmpoKcumMariii GpyHKIii po3moaiay
Mac TPhOX 3MIHHHX 3 JBOX JO IIECTH, a il MOXiTHUX — 10 I atd. [Ipu 1boMy, Ha BiAMIHY BiJ TpaauiidHOI
METOAMKH, BH3HAUAIOYMM TYT € TOOYJOBa IMOXiJHUX, 3 SKUX BIATBOPIOETBCA (DYHKINS PO3MOALTY Mac Ta
BUKOpHCTaHHS reodiznyHoi iH(popmanlii, Mo akymyiaboBaHa B pedepeunii Moneni PREM. Ilpaktuuna
3HauymicTh. OTpuMaHy (QYHKIIO PO3MOALTY Mac 3eMli MOJKHA BUKOPHCTATH SK HACTYITHE HAOJIWOKEHHS MU
BUKOPHCTAHHI CTOKCOBMX MOCTii{HMX BHIIMX MOPS/KIB y IOJAHOMY aJITOPUTMI. i 3aCTOCYBaHHS 1a€ MOMKIIHBICTD
IHTEpIpeTyBaTH TJI00ANbHI aHOMalii TPaBITAlIHHOrO TOJIS Ta BUBYATH TJIMOMHHI T€OJMHAMIYHI IIPOIECH
BCepeanHI 3eMITi.

Kniouosi cnosa: moteHian, rapMoHiuHa (GYHKIIsS, MOJETb PO3MOALTY Mac, CTOKCOBI IIOCTiiHI, I'paji€HT
TYCTHHHU.
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METOJ IPUBJIMOKEHHOI'O HOCTPOEHMA I'PAIMEHTA ©YHKIIMN TPEXMEPHOI'O
PACTIPEAEJIEHVA MAC HEIP DJUIMIICONAAJIBHOU ITNTAHETBI C UCITIOJIB3OBAHUEM
IMTAPAMETPOB BHEHIHEI'O 'PABUTALIMOHHOI'O T10JIA

Hean. MccaenoBaTh METONUKY IMOCTPOSHHS TPEXMEPHOH (YHKIMHU paclpe/eleHus Macc Henp BHYTPH
3eMJIM U ee IPOM3BOJHBIX, COIJIACOBAHHYIO C MapaMeTpaMu IPABUTALMOHHOTO IOJIS IUIAHETHI K YETBEPTOMY
MOPSAKY BKIIOUUTENbHO. [1o mOCTpoeHHOW TakuMM cnocoO0OM (YHKIMEH pacrhpeieneHHs MacC OCYIIECTBUTH
WHTEPIPETALNI0 0COOCHHOCTEH BHYTPEHHEro CTPOEHUS DIUIMICOMIANbHON MiaHeThl. MeTtonuka. Ha ocHoBe
CO3JJAHHOTO HAYaJbHOTO MPHUONWKEHUs (YHKIMH, BKIIOYAIOMIEr0 peepeHIHYI0 MOJENb IUIOTHOCTH,
BBICTpaMBAIOTCA AajbHeNIINe yTouHeHus. Mcnonap3ya CTokca MOCTOSHHBIE A0 BTOPOT'O MOPSAIKa BKIIOUUTEIHHO,
JlaeM cieayrollee MpuOImKeHne, KOTopoe B alIbHEWIIeM IpUHUMaeM Kak HyneBoe. [Ipu aToM ncnonb3oBaHue
CTOKCOBBIX ITOCTOSIHHBIX /10 YETBEPTOTrO MOPAIKA BKIIOUUTEIHHO MPUBOIUT K PEIIEHHIO CUCTEM ypaBHEHHUH.
VY CcTaHOBNIEHO, YTO MPUCOECAUHEHHE OJHOIO TOXAECTBA IMPUBOIUT K OJHO3HAYHOCTH pemieHus. Mckimouennem

ABJIAACTCA OAHa CHUCTEMaA C CTOKCOBBIMHU ITOCTOAHHBIMU C40,C42,C44. BaMeTI/IM, YTO Iporecc BBIYMCIICHUM

SIBJISICTCSI KOHTPOJIUPYEMBIM, TaK KaK CTEIIEHHbIE MOMEHTBI TPOU3BOJHBIX MUIOTHOCTH CBOMASATCSA K BEIMYHHAM,
KOTOpBIC YIUTHIBAIOT 3HAYCHHE TUTOTHOCTH HA MOBEPXHOCTH dJUTHIICOMa. Pe3yabTaThl. B oTiudne OT Momenu
BTOPOT'O MOPS/IKA, OMUCHIBAIOIIEH rpyOble T100aabHbIe HEOMHOPOAHOCTH, MONYyYSHHAs QYHKIMS PACIIpeNeTCHHSI
JaeT TOAPOOHYIO KapTHHY pa3MEIICHHs aHOMAalui IUIOTHOCTH (OTKIOHEHHE TPEXMEPHOH (QYHKIUH OT
yCpemHEeHHOW o cdepe — “u3omeHc”). AHanu3 KapT Ha pasHbIx rryouHax 2891 kM (sapo-mantus), 5150 km
(BHYTpeHHee-BHEIIHEE  SAAPO)  MO3BOJSET  CJAETaTh  NPEABAPUTENbHBIC  BBIBOABI O  TJI00aIbHOM
nepepacrpeiesieHHH Mace 3a CYeT BPAIIAIOIIEHCs COCTaBIIIOIEeH CHIIBI TSDKECTH 10 BCEMY PaIHyCy, a TakKe 3a
CYET FOPU3OHTANBHBIX KOMIIOHEHT IPaJeHTa IIOTHOCTH. DTOT (haKT OCOOSHHO 3aMETEH JUIs SKBATOPUATBHBIX
obnacreii. HampoTuB, B TOMSIPHBIX YacTsX 3eMiay HaOIOMAeTcss MHHHMYM TaKOTO OTKJIOHEHHsI, YTO TaKKe
HUMEeT CBOE OOBSCHEHHE. BEMMYMHA CHIIBI BPALICHUS YMEHBIIIACTCS MPU CMElIeHuH K montocy. IlocTpoeHa ¢
HOMOIIBIO HPEUIOKEHHOI0 MeToJa (YHKIHMS paclpeieleHus Macc Oonee MOAPOOHO OMMCHIBACT KAPTHHY
pacrpeseneHuss Macc. OcoOblif MHTEpEC NPEACTABIAIOT KapTOCXEMbl KOMIIOHEHTOB T'paJWeHTa (YHKIIUH
AQHOMaJIMil IUIOTHOCTH, 3 UMEHHO KOMITOHEHTa, YTO COBNAJAaeT ¢ ocklo Oz — Ui BepxHel 4acTH 000JIIOYKH OHA
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oTpuUlaTeNbHast, IS HIKHEH IOJOKUTEIbHAs. JTO 3HAYMT, YTO BEKTOP TPaJMEHTAa HAINPaBJI€H B CTOPOHY
LIEHTpa Macc. XapakTep 3HaYCHHUH sl [BYX APYTMX KOMIIOHEHT Pa3HBIA Kak IO 3HAaKy, Tak U 10 BEIHYHHE U
3aBHCHT OT TOYKH pa3menieHus. COBOKYITHOE pPaCCMOTPEHHUE U Y4eT BCeX BEIUYMH JIaeT BO3MOXHOCThH Ooliee
MOJIHOW MHTEpIpeTaluy IpoleccoB BHyTpu 3emun. Haydnasi HoBHM3Ha. B omimume oT TpagullMOHHOTO
MO/IX0/1a U3MEHEHUSI JUTS TIPOU3BOMHBIX TUIOTHOCTH OJHOU TIepeMeHHOU (TITyOUHbI), TIOMYyIEHHBIX U3 YPABHEHHSI
Anamca-YunbsMmca, B JaHHOW paboTe c/enaHa MOMbITKA MOJIYYUTh TPOU3BOIHEIE 110 JEKapPTOBBIM KOOPJHHATAM.
Hcnonb3oBaHre B ONMCAHHOM METOJE IApaMEeTpoOB TI'PAaBUTALMOHHOIO TOJNS O YETBEPTOro TMOpsaKa
BKIIIOUUTENFHO YBEIWYMBAET MOPSJOK aNlpoKCHManuu (QYHKIMU paclpenesieHnusi MacC TPEeX IEePEMEHHBIX C
IBYX 10 IIECTH, a ee MPOU3BOAHBIX — 10 NATH. [Ipm 3TOM, B OTIMYME OT TPAAUIMOHHOW METOIMKH,
OIIPEJICIISIONIMM  37IECh  SIBIISIETCSl [TOCTPOECHHE NPOU3BOJAHBIX, M3 KOTOPBIX BOCIIPOM3BOAUTCS (DYHKIHS
pacripezienieHdss MacC M HCHOJIb30BaHUS Teou3nueckod WH(OpManuy, akKyMyJIUpOBaHHas B pedeperHoi
monern PREM. Ilpaktuueckasi 3HauuMocTh. [lomydyeHHass QyHKIUS pacrpeneseHusi Macc 3eMIIM MOXKET
OBbITh HCIOJIb30BaHA KakK CJEIyIollee NPUOIMKEHUE IPU HCIIOIb30BAHHU CTOKCOBBIX ITOCTOSHHBIX BBICIINX
TIOPSZIKOB B IIPEJCTaBIEHHOM ajroputMme. Ee nmprMeHeHue aaeT BO3MOKHOCTh HHTEPIPETUPOBATH INT00ATBHEIE
aHOMAJTUH TPaBUTALMOHHOIO TIOJISI ¥ U3y4aTh MTYOUHHBIE T€OANHAMHUYECKHE MPOIECCHl BHYTPH 3EMIIH.

Knouesvle cnoea. mNOTeHIWAN, TapMOHMYecKas (GYHKLHUS, MOZAENbL paclpeleleHHs MacC, CTOKCOBBIE
MIOCTOSIHHBIE, TPAJUEHT IIOTHOCTH.
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