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About late asymptote of transient processes
in the magnetic field of the dipole sources

The developed method solutions of the problem of late asymptote of transient processes in the magnetic field,
the dipole sources are Innervate layered medium, underlain by an insulator. The method allows to determine
the asymptotes of the late signals of the formation of a magnetic field as a power time series, which are pre-
sent as a prominent member of a number of proportional ™ and carrying information about the total longitu-
dinal conductance of the section and a member of a number of proportional # > and contains information
about capacity and conductivities of the layers. The algorithm of asymptotic solution based on the determina-
tion of the transition characteristics of the expanded core in the receiving operating information with one pole
on the real axis of the complex plane and its structure is similar to the operating functions-of the model a thin
conductive layer, excited by the raised sources. The result is an asymptotic temporary solution to a temporary
member of a number proportional ¢ ° to the received late asymptote depth equivalent to a conducting plane ht
is the important information of the parameter used in the analysis of experimental pulse field transient for
three-layer sections. Analyzed the functional relationship of late asymptote parameter/.. with a longitudinal
conductivity and thickness of layers. The analysis of the possibility of using late asymptotes to determine the
total power conductive sediments overlying non-conductive base section. Data in the method of formation
field. Theoretical developments are confirmed by the analysis of‘model.

Keywords: late asymptote, a magnetic field, an insulator, a dual-layer cut, functional factor, geoelectric cut.

In the theory of a method, formation of the field (FF) [1-5] the late asymptote of transition process for a
derivative, vertical components of magnetic induction 6B,/dt in case of the horizontally layered section,
spread by the insulator, known for the first term of staid decomposition of temporary function. It does not
depend on the type of excitation sources and transients, according to [5, 6], is expressed by:
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the coefficients of installs with electric and magnetic dipoles exciting; / — exciting current; 4B — the length
of the electric dipole; ¢ — polar angle of installation «dipole-loop»; O — the area of the magnetic dipole;
r — dressing units; S — total conductivity of the longitudinal section; ¢ — the transition process; Ts = r11S/2
— formation parameter of field (o= 4n-107H/m).

From the (1), asymptotes are proportional to t* and in informative plan it is depends only from total
longitudinal conductivity of («S asymptote») section. Exact expression of a signal has aspect within asymp-
totic area, containing the second member of staid decomposition is proportional ¢ . It is obvious that in the
informative aspect this member has to depend both on electric properties of layers, and on their capacities.

Sidorov. V:A. [7] had offered the original heuristic way of the approximate solution of a direct non-
stationary task in a near zone of incitement source. The main postulates of this way used by Sidorov V.A.,
also used, for development of an algorithm of the return — approximate solution that has received wide pro-
duction. The basis of the offered method is made by two postulates: 1) an each fixed time of transition pro-
cess corresponds a certain depth distribution of an electromagnetic (pulse) wave of H. (influence depth);
2) a transition process in each fixed moment corresponds to the transition process, inspired and located at a
depth 4. (0 < h, < H;). Thin conductor layer that has the longitudinal conductivity of S; corresponding to total
longitudinal conductivity incision to the depth influence H.. Depth of the equivalent thin layer 4, has defined
as deep coordinate «center of gravity» depth dependence electric conductivity layer y(z) in the effect of base
range H;:
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Eventually, after some period such carrying-out plane plunges, at the same time the parameters H., /.,
S. change. Within the considered approximate way of the solution, the direct assignment established func-
tional connection between time of transition process by t and these parameters:

tzl’l'OS‘r (gHT _h‘rj’ (4)

which is used at the solution of the return chore — a observed signal transformation in dependence of S.(H-) [7].

Inspection of this heuristic approach on the transitional characteristic of two-layer model of incision
demonstrates that the parameter of depth equivalences /. On late times directs to the thickness of a conductor
layer of H (4| = H), but not to H/2, as it would be necessary to expect, proceeding from the considered
heuristic conception and a ratio (3). It is confirmed by Figure 1 in which the temporary dependence of /.(¢),
received by transformation of the valid (not approximate) signal of 0B,/dt, excited electric dipoles in the
two-layer cut [5]. Noted discrepancy is the contradictory moment for concerning. the applied approximate
way of the solution and a direct chore in a method of formation of the field in a near zone. Thus, it should be
noted that the analytical late asymptote has temporary dependence of depth of the equivalent carrying-out
h.(¢) plane in the case that the basis of a section is the insulator, which is unknown.
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Figure 1. Time dependence /. option for a two-layer cut: 7 = H’u, / (4p,)

At the same time, /. represents the main information parameter that determined in the course of the
analysis of impulses of the magnetic'field formation. Naturally, it is necessary to know a late asymptote of
given parameter. The solution of this chore has reduced to exact dissolution of a signal, on late a time row.

On late times, the currents induced in layers are evenly distributed and regularities of transition pro-
cesses are close to those in the thin conductor layer, upset by the source, raised over it on height 4. The char-
acter of transition processes, in this case, the asymptotically late times not depend on type of a source of in-
citement and can‘be presented in the following form [6-10]:
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where S —ulongitudinal conductivity of a thin layer, & =2h/r+¢/t; — dimensionless parameter

(tg=rp,S/2 — parameter field formation in a thin conductive layer).
Late stage transition process in a thin layer, up to the second term of the power series we obtain, letting

in (4) t — oo and completing the corresponding limit changes. The result is a functionally identical asymptotic
relations, which, up to the second row of a term proportional to t°, are expressed in the following form:
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It obviously should be expected that the late asymptote transient, measured on surface of layered media,
under lain by an insulator, will have the same type (6), where instead of 8h/r coefficient in the second sum-
mand there will be some functional coefficient, which is related to power of /; layers and their longitudinal
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conductance S; = h;y; (y; — specific conductivity of layers). The purpose of this article is to obtain the late
asymptote of transient in (6) type.

According to theoretical calculations, transient in the field of derived by time of vertical component of
magnetic induction 0B,/0¢ on the surface of horizontal-layered medium is represented as [1-4]:

a) Impulsion by electric dipole

OB. I-ABu,Sing 0| ¢
—t =2 ||\ mW(m,t)J,(mr)dm |, 7
~ g atu [(m,)J, (mr) } @)
b) Impulsion by magnetic field
0B, 10w, 0[7
E_TE[ ! m*W,(m, 1)J,(mr)dm |, (8)

where W)(m, t) is sub-integral transient feature, which contains all information about structure of
geoelectrical cut; Jy, J; — Bessel functions of zero and the first kind.

The transient feature W, (m, t) can be determined by the reverse Laplace transform [11] from the rele-
vant operational function of cut O, (m, p):

c+io
e

pt
O, (m, p)?dp- ©)
In Riemann-Mellin integral, the (9) p = -iw is an operational variable (i = V=1, @ — circular frequency).

On the basis of well-known calculations [3, 4], the operational function. Q,(m, p) for horizontal-layered
cut can be written as:

Wl(m,t):%

1
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0,(m.p)="RD) (10)
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where R (m, p) =cth{nh +arcth ﬂcth[nzh2 +ot arcth”N—_lJ — (11)
n, m

the recurrent operating inductive function sectionreflect-a non-conductive base, where N — number of layers in

the geoelectric cut, n; =, [m* + PHyY; > hj— power layers, y;— conductivities of layers (j =1, 2, ..., N-1).

For obtaining the late asymptotes of transients (7) and (8) in type of (6), it is necessary to perform criti-
cal transform of operational function (10). Such transform is lead to mathematical compression of over-
supporting part of cut into thin multilayered conductive unit (without changing interrelation between power
of layers), each layer is featured by longitudinal conductance S; = y;4;:

Oy(m, p)= 0, (m,p)|h _mR(m,p)—m

b0 12
iy, =S,

-0 mR,(m, p) +n,
hy, =S,
Trying to.obtain the late stage of transients (5), excited in thin conductive S-layer, which is uplifted on
height h by sources, the proposed concept was used here. This stage was obtained earlier on the basis of di-
rect analysis of specified transients in interval of late time and it is expressed with (6) relation.

Relying on' expressions (5), also their integral approximations (7) and (8), Os operational function for

model of thin'layer can be written as:
—2mh

N
Os(m. p) = 2m/(uS)+p’ (13)

By compressing model (setting # — 0) and by limiting linear term of power series expansion at /1, we
will get the critical operational function O :
~ —(1-2mh
0y(m.p)=—0=2m0p. (14)
2m/ (uS)+p

Apply in operational transform (8) [11] to (13) allows to determine the critical sub-integral transient
feature WS (m,t) as:

Cepusa «dusmka». Ne 1(85)/2017 39



N.V. Reva, V.S. Portnov et al.

WS (m,t)=—(1-2mh)- exp[—mi].
HoS

Performing calculations according to (7) and (8) (integrals are determined on the basis of mathematical
references [12]), whereas the critical sub-integral transient feature used its critical variant W, (m,t), here we
will obtain the next relatively h critical transient features of time derivatives of magnetic induction:

0B, _Ky | vy _2ﬁ.—4(”rs)2_1 (15)
o S [+t [leeir]”

0B, _ Ky |t/t[2/t)" =31 ,h 8(t/tg)" —24(t/15)" +3

o 25 | Nwe/iwy]” r 0 [vere]”

It is obvious that the asymptotically late interval of transient features (15, 16) conform to late asymp-
totes (6) acquired previously.

The test sample confirms that the late asymptote (6) of transient features of thin conductive layer (5)
can be obtained through the critical operational feature (13), determined for condition 2 — 0, and which have
one pole on real axis of complex plane and linear functional presence of geometrical parameter h in it. It
proves the correctness of above-mentioned concept for solving issues about late asymptote of transient fea-
tures in case of horizontal-layered medium, underlain by an insulator.

(16)

Transform (12) of operational function of layered cut Q; into critical operational functionQ1 should be
performed in a such way that the last one should have similar structure to critical operational function of thin
layer QNS (13) — it should have one pole on the real axis of complex plane and linear functional presence of

powers of layers h;. It provides an opportunity for analytical definition of integrals in (6) and (7), consequent-
ly asymptotical analysis of transients.

The performed critical transform of operational function of cut has rather cumbersome nature. It is
based on expansion of numerator and denominator of ratio (10) into series by powers of vector of layer
thickness & = {h,, hy,...,hy.} limiting with number of infinitesimals O(%). It provides linear functional rela-
tionship of numerator and denominator of relative vector of layer power h. Corresponding critical transforms
are performed with use of recurrent bond.of inductive operational function (11) on surface of j-layer (R;) with
same operational function on surface of (f + 1)-layer (R, 1):

+n,R. cthnh,
R,(m,p)= Cth{nh +arcth(—R H Pt TH R O (17)

n n,R,  +n, cthnh,

j+1
The regularities of series formation are defined during critical transforms.
By dropping the cumbersome critical transforms, which perform (12) algorithm and satisfy the men-
tioned requirements regarding type of critical operational function, we write the obtained calculation results

of this function for horizontal-layered cut, underlain by an insulator, as:

0,(m, p)=—(1-B)- — P , (18)
(ﬂSJ[l-l—m(A—B):I-l—p

N-1
where S — the total longitudinal conductivity layers: S = Zh .Y;> function coefficients 4 and B — coeffi-
Jj=1
cients of the order of smallness O (4), which have a functional relationship with the vector of longitudinal
conductivities of layers S = {Si, S5, ..., Sx.1} and a linear functional relationship with the power vector layers

h= {hla hZa-”:hN—l}:

A(h,S) = H+Z[§i§: —E_Eh,}, (19)
0.9-21 £51 -5 555005555 |

Jj=1 j=i
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+2§{§i S'h -5, (h S5 H (20)

m=j+1
N-1 —
where H = Zh ; — the total capacity of the layers overlying the non-conductive base cut, S, = S, /S — rela-
j=1
tive longitudinal conduction layers.
As an example, coefficients A and B for some geoelectric cuts:
a) for a two-layer cut:

A=h, B=§h; (21)
0) for a three layered cut:
1
=(h, +h2)+E(S2h1 -Sh),

(22)
1(2 SS
B =E{§{Slhl +S,h, —%(hl +h2)}+252h1} ;
B)for a four layered cut:
1
A=H+§|:S3(hl +hy)+S, (b —hy) =S, (hy + 1) ],
2 1
:g{slh1 +S,h, + S,k —E[SISZ (B +hy)+ S Sg(hi+h)+S,S, (h, + h3)]}+ (23)
2 8,8,
+E|:S2hl +8, (b +hy)= b }

Applying the reverse Laplace transform (9) to (18).allows to obtain the critical transient feature of sub-
integral function W, (m,¢) as:

2MS [4(h, $)-B(h, S)]} exp(— %} (24)

It is obvious that late stage of transients in the field of derivative by time of vertical component of mag-
netic induction may be obtained after analysis of analytical relations, received during calculations performed
according to (7) and (8) algorithms [11]. However, unfortunately, integrals in (7) and (8) cannot be defined
for W, (m,t) function. Then, bearing in mind, that the determination of late asymptote is performed through

W, (m,t)=—[1-mB(h, S)]- exp{—

compression of sub-surface into layered overburden by tending vector of layer powers to zero (4 — 0), there
is a reason to apply power-series expansion to (24) relatively A and B functional coefficients, because they
have order of smallness O(h), and limit this expansion with linear members. As a result, we have:

2 2 [B(h S)— A(h, S)]}exp(— %} 25)

Now integrals in (7) and (8) can be analytlcally defined [12] and the result of calculating the critical
transients can be written as:
a) Impulsion by electric dipole

0B, K,| 7 (23(/1, S)— A(h, S)J 472 —1 (B(h, S)— A(h, S)j72(472—3) 26)
o N _ 7/2"’5 o2 |’
o, S |(1+77) r (1+72) r (1+7°)
0) Impulsion by magnetic dipole
0B K, |7(27° —3)_(23(;1, S)— A(h, S)j_St_“ _247% 43
o 25| (1e)” (1:7)"

Wi(m, £y =— {l—mB(h, S)+m

r
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_ 77(87"-407° +15
+5(B(h, S)— A(h, S)J’t (87 —407" +15) , 27)

(1+Z‘_ )11/2

where f = t/tg— normalized transient time (ts = r,S/2 — field formation parameter, S — the total longitu-
dinal conductivity of the layered strata overlying the base nonconductive cut).

The correctness of relations (26, 27) is confirmed with that they can provide a special case, which is a
model of thin conductive layer, excited with uplifted impulsive source. For this purpose, the first layer. in the
three-layer model of cut should be converted into non-conductive one, its longitudinal conductance should be
equal to zero(S; = 0), and the second layer should be transformed into thin conductive plane with longitudi-
nal conductance S, = lim(y,h, )|hﬁ0 . Then, according to (22), functional coefficients will be identical

r

(A = B = 2h) and relatively relations (26) and (27) will become the specified relations (15, 16) for
model of thin conductive plane.
Asymptotical analysis of approximate temporary solutions (26) and (27) by time power series expan-

sion with an accuracy of ¢~ leads to result, which does not depend on field’s excitation type, and it can be
expressed as:

4 5]
T _ T
OB, k|| Ls | _g. 24089 -L5BUAS) Ty | (28)
ot |t —> » » P
* 4 5_
OB’ _x,|[% g, 2A(h.$)=15B(h.S) (7 , 29)
ot |l —>®© t r t

where Kz, Ky, — setting the coefficients of electric and magnetic stimulation (Fig. 2).
Comparing (28), (29) and (6), we obtain the asymptotic limit (h;‘ ), which tends to average depth of the

equivalent of a thin conductive layer /. (¢) at ¢t — oo;
B =h (1) su=24(h,8)~1,5B(h,S). (30)

This parameter was mentioned in the beginning of article as an important informational parameter,
which is often used at transformation of impulses-of near-field transient by Sidorov-Tikshaev method [8§].
Particularly, two-layered cut with critical asymptote of this parameter is a power of conductive layer

{—0

(hz‘_’ =H ), it confirms above-mentioned result, obtained by numerical analysis of real transient feature

(Fig. 1).
For three-layered cut the asymptote of h, parameter is:
S, (hS, —h,S -
he= H+1(ia2—221) |1 Ymoy |, (31)
S (1+v)(1+v/n)

where H = h+ /i, — the total capacity of the conductive layers (%, i, — power of the first and second layers);
S =8, + S, — total conductivity of the longitudinal cut: S| = /,/p;, S, = h,/p, — longitudinal conduction lay-
ers (p;, ps — resistivities of the layers); u = p./p1; v = hy/h;. As it follows from (31) this asymptote carries
information‘about the total power cut H adjusted for the effect of the parameters of layers — relationship lon-
gitudinal conductivities S,/S| = v/ and capacity hy/h;=v.

Research depending on the module 4! cut leads to a completely logical result:

— hl + h2 —

oo 4y

At the «resonant» power relationships and longitudinal conductivities of layers, which is expressed in
the form

h. (32)

T

h%%=h+@=H; h

So/S1 =1+ 2hy/hy v p=v/(1 +2v), (33)
Asymptote A¢ has an extreme (maximum), depending on the ratio of capacity layers — module
v = h,/h, cut:
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1 K 1
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As follows from (34), the maximum value of this asymptote is limited: 4, <1,25H.

Figure 2 shows charts of time relations of depth of equivalent conductive layer 4. for two-layered and
three-layered cut types H and 4, which were received due to numerical analysis of theoretically calculated

transient features [5]. Also we cited the theoretically determined late asymptotes 4 , which were calculated

by using (31) formula. As shown in illustrations, everywhere curves 4.(¢) in the interval of late times match
their theoretically determined asymptotes (dashed lines).

- o
hT/H;_ _____ [ 1 _1_ S ) I hoH ‘
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Figure 2. Time relations of parameter 4./H for two-layered cut (a) and three-layered cut of 4 (a) and H (b) types:
1 — cut parameter:y/h, — py/pi — p3; 2 — curve h/H; 3-asymptotes

Pay special attention to Figure 2, b. The graphics of three-layered cut of H type with identical values of
v = hy/hy = 1/16 modulus and different values of pu = p,/p; = 0,01; 1/18; 0,5 modulus. At p = 1/18 there will
be specified condition of «resonancey relation of pandv modules of cut (n = v/(1 + 2v)), where 4! has a max-
imum. As shown at graphics, time relation /.(f) at p = 1/18 provides the value of asymptote 4 /H = 1,221,
while at p=0,5 asymptote 1s equal to 4’/ H = 1,046, and at pn = 0,01 it will be 4’/ H=1,111. These confirms
the presence of determined extreme peculiarity of asymptote 4.

Figure 3ashows a class of graphics of 4’ parameter dependence, which is expressed in unit power of

over-supporting overburden H, from p = p,/p; modulus of three-layered cut, while Fig. 3b shows the depend-
ence of this-parameter in the same relative concept from relation of longitudinal conductance of layers.
A class of graphics were calculated for different values of modulus v = hy/h;: 1/64 < v <32, In fact, the both
of curve classes are the alignment chart of coherence of %! parameter with power H of over-supporting part
of three-layered cut.

As shown in the illustrations and above-reviewed analysis, asymptotic value of depth of equivalent
conductive plane %¢has extreme peculiarity, which becomes apparent well, when the power of intermediate
layer is lower than the power of the first one, and the longitudinal conductance is commensurable. Mean-
while the less the power of intermediate layer is, the more the 2’ parameter exceeds the total power of con-

ductive layers in the S,/S; variation interval. So at 4,/ h; = 1/64 h!> H in the interval of 0,1 < §,/S, < 10.
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Figure 3. Dependence of 4 /H from geoelectric features of three-layered cuts of / and4 type:
(on Fig. 3b values of /,/H are marked with dotted lines)

At the same time, it was noted above, the extreme surpassing the total power of conductive layers is
limited: A4 <1,25H. Analysis of calculation results testifies that at 1/2 < A,/h, < 16/and S,/S; > 2 the pa-

T,max

rameter of 4 can be used for determining the total power / of cut formation; which covers nonconductive

basis, providing determination accuracy no less than 10%. At hy/h>1/2 and §,/S| < 0,3 this determination is
linked with the significant inaccuracies. The dramatic decrease of longitudinal conductance of intermediate
layer, in comparing with longitudinal conductance of layer, which covers it (such situation is typical for A
type cuts), leads to distribution of the induced current mainly in the first layer. As a result, the asymptotic
depth of equivalent thin layer in the time interval of field formation will be close to power of the first layer,
which is shown on Fig. 3b (dotted lines on fig. 3b mark power of the first layer).

Conclusion. The performed calculations and their analysis completely confirm the correctness of ob-
tained asymptotic approximation (28, 29) for late stage of transients in magnetic field of dipole sources, ex-
citing layered media, underlain by an insulator:=There was defined an analytical link between late stage of
transient and the total longitudinal conductance of cut, moreover its link with the powers and conductance of
separate layers. For the first time, the lateasymptote of depth of equivalent conductive plane for layered me-
dia, underlain by an insulator, was determined analytically. The analysis of performed studies testifies about
opportunity to use the late asymptote of transient for determining powers of conductive sediments, which
cover the nonconductive basis of cut.
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About late asymptote...

H.B. Pega, B.C. [loptHoB, I'.I". brsmosa, ©.J1. MayceimbaeBa

JAunoub Ke31epiHiH MATHUT OpiciHaeri eTneJi ypaicrepain KeliHri
acMMITOTACHI TYpPaJbl

Jlunone ke3JepiHiH MarHUT epiCiHJeri oTHeNl YpAiCTepAiH KeHiHIi acHMIITOTACH! Typajbl TalChlpMalapIbl
Ienry oAici WbFapbuIAbl. Bysl ofic KyaTTbl yakbIT KaTapbl TYpIHAEri MarHMT epiciHIeri CHrHajiIapiblH

KeHiHr aCHMITOTACHIH AaHbIKTayFa MYMKIHAIK Oepenmi, OHIa MNPOMOPLHOHAIIbI t* KkoHe KHUMAaHBIH

CYMMAaJBIK KOIICHEH OTKI3TilllTiri Typaasl aKmapaT TAaCyIIbl, COHBIMEH KaTap MpPONOPIHOHAIIRI ¢

KabaTTap/plH OTKI3TIIUTINI MEH KaJbIHIBIKTAphl Typajibl akmapaT KypalTelH Kartap wyuienepi Oap.
ACHMITOTHKAJBIK MISHIMICP/IiH YCHIHBUIFAH aITOPUTMI OTIIENI HHTErpail 03€riHiH aKIapaTThIK (HYHKIHSICHIH
Iy apKbUIBI aHBIKTATYBIMEH HETi3IeNreH, KeIIeHMl jKa3bIKTHIKTAaFbl HAKTHl OCiHAe Oip ITOJIIOCKA He MKoHE
KYPBUIBIMJIBIK  YKCAC OIEpalMsuUIBIK (YHKIMSCHI MOJET JKYKa OTKI3Tilm KabaTel KO3FajFaH MOFaphl
Ke3/iepiMeH JKy3ere acajsl. Tele-TeH, yakbITIIa OipKaTap MYIIECi JOIIIKIEH aCHMITOTHKAJBIK YaKbITIIA
IIeNIiM IPOHOPIHOHAT I HOTHKECIHIE !> OTKI3rilll KA3BIKTHIKTAFSI TEPEHIITi /1, KeHiHTi aCHMIITOTa aJTBIH/IBI
— aKMapaTThIH MaHBI3ABI MapaMeTpi, 0 KEH OPHBIH HIrepy ofici IKCIEPHMEHTTIK MAJIIMETTEp.l Talaay
Ke3iHAe maijganaHsuiabl. TeopwsuIbIK Tajjay VIO KabaTThl ydacKelepiH WMITYJIBCTIK  CallaChIHIAFbI
KaJIBINTACTEIPY YIIIH JaMBITY MOJEINIH pacTambl. bOMIBIK OTKI3rIMITIK KOHE 2JIEKTp KabaTTaphIMEeH KeWiHTi
acuMITOTa /. mapaMerpiniy (YHKUMOHANABIK OaigaHbichl capananraH. KeiiHri ACMMOTOTaHBL. HEri3ri
KMMaHBIH jKa0BbUIaTBIH TOK OTKI30CHUTIH OTKI3TilI Ka0aTTapAblH COMAIBIK KAIBIHIBIFBEIH aHBIKTAY YIIiH
KOJIIaHy MYMKIHZIT{HEe capanTaMa >Kacaijpl.

Kinm ce30ep: xeiHri acuMIITOTa, MAarHUT epici, H30JIATOp, KOC KaOaTThl KuMa,  (YHKLIHOHAJIIBIK
K02 QHIHEHT, TCOITEKTPIIIK KHMa.

H.B. Pega, B.C. [loptHoB, I'.I". brsnosa, A Jl. MayceimbaeBa

O no3aHeili acCHMNITOTE MEPEXOTHBIX MPOIECCOB
B MArHUTHOM I10JI€ AUIHOJIBHbIX HCTOYHHKOB

Pa3paboraH crioco6 perieHus 3a1auu 0 MO3JHEI ACUMITOTE MEPEXOAHBIX MPOIIECCOB B MATHUTHOM IIOJIE, JU-
TONBHBIX MCTOYHHKOB, BO30YX/IAIOMIMX CIONCTBIE CPEJbl, MOJACTHIaeMble H30sTOpoM. Criocob mo3BossieT
OTIpEeAEeNATh MO3JHUE ACHMITOTH! CUTHAJIOB CTAHOBJIEHHS MarHUTHOTO TOJISI B BHJE CTENIEHHOTO BPEMEHHOTO
psila, B KOTOPOM IPHCYTCTBYIOT KaK M3BECTHBIH WiCH ps/a, TIPOTIOPIHOHATBHEIN ¢ * M Hecymuit HHpOpMa-
IIMI0 O CyMMApHO#l NPOI0JILHOI IIPOBOAUMOCTH Paspesa, Tak M ulleH psja IPOHOPIMOHAIBHEINH ¢, cojep-
Kamui THPOPMALUIO O MOIIHOCTSAX. M IIPOBOJUMOCTSIX CIIOCB. [IpeIoskeHHBIH adropuT™ aCHMIITOTHYECKO-
ro pelIeHHs OCHOBAaH Ha ONPEACICHUM IIepeX0JHON XapaKTepUCTHKH IOABIHTEIPAIbHOIO spa Yepes MOoiry-
YeHHe ONepariOHHON HH(QOPMAaTUBHONH (QYHKINH, MMEIOIIEH OIUH IOJIIOC Ha JEHCTBUTENHFHOH OCH KOM-
IJIEKCHOM IUIOCKOCTH M 1O CBOEH CTPYKTYpE aHAJOTHYHOM ONEPALMOHHON (DYHKIMH MOJEIH TOHKOTO Tpo-
BOJISIIIETO CNIOSI, BO30YXIAEMOT0 MPHUIOJHATHIMA UCTOUHUKAMU. B pe3ynbTaTre acHMNTOTHYECKOTO BPEMEH-
HOTO PEITeHHs ¢ TOYHOCTBIO 10 YieHa BPEMEHHOTO psfa, MPOTIOPIMOHANBHOTO ¢, TIOJydeHa MO3HAS

ACHMIITOTa TJIyOMHBI SKBUBAJICHTHOM MPOBOJSIIEH IIIOCKOCTH /,-BaKHOTO MH(OPMAIIMOHHOTO Mapamerpa,
HCIIOJIb3YEMOI0 B HPOMECCe aHAIM3a SKCIEPUMEHTAILHBIX JaHHBIX B METOJE CTaHOBJIEHUS Nojs. TeopeTu-
YecKHe pa3pabOTKu MOATBEPKACHBI aHATH30M MOJAEIBHBIX UMITYJICOB CTAHOBJICHUS TIOJIS JUISL TPEXCIOMHBIX
pa3pe3oB. [IpoaHann3upoBaHbl 0COOEHHOCTH (DYHKIIMOHAIBLHON CBSI3M MO3JHEH acCUMIITOTHI apameTpa /., ¢
MPOJIOJILHBIMU TIPOBOJMMOCTSIMU M MOIIHOCTSIMH CJI0€B. BBINONHEH aHaINM3 BO3MOXHOCTH HCIOJIb30BaHUS
MO3AHEH aCUMITOTHI I ONpEeSeHUs] CYMMapHOM MOIIHOCTH MPOBOISIINX OTI0KEHHUH, ePEKPBIBAIOLINX
HENpoBOJIsIllee OCHOBAHUE pa3pesa.

Kniouegvie crosa: no3mHAs aCUMITOTA, MarHUTHOE II0JIe, M30JIATOP, ABYXCIOHHBIH pa3pe3, reo3neKTpuye-
cKuil paspes.
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