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APPLICATION OF THE CORRELATION THEORY OF INHOMOGENEOUS RANDOM FIELDS TO
THE STUDY OF THE STATISTICALLY INHOMOGENEOUS SCREEN MODEL

The article considers the problem of finding a field created by a system of fluctuating sources on the screen, which is characterized by a correlation

function, where K. (;,,;2) the correlation function is separable. This image corresponds to a random field on the screen, which is the sum of a

separable field and a heterogeneous random field of the first rank, which significantly changes the correlation radius at a distance /. The model
studied in this paper does not assume uncorrelated sources and coincidence of laws of intensity change and therefore corresponds to a system of
sources with significantly different intensities and laws of their change in the direction of wave propagation in the transverse plane. The correlation
function of the sources be not assumed to be separable and the field distribution on the screen is an inhomogeneous random field of the first rank or
is the sum of a separable field and a statistically inhomogeneous field of the first rank. To find a solution in the approximation of a parabolic
equation, a method of immersion in the corresponding Hilbert space is proposed, which allows one to quickly and efficiently find the statistical
characteristics of the solution. As an example, the influence of statistical inhomogeneity on the intensity function of a luminous screen, which has
the shape of a round disk, is considered. An off-screen correlation function is obtained, which contains information on the size and nature of
inhomogeneities of emitting sources on a luminous screen. A numerical analysis of the representation for the correlation function is carried out in
the case when the statistical heterogeneous of the environmen is generated by the presence of a continuous spectrum or a spectrum at zero. The
article obtains approximate calculation formulas for the average temperature field and its dispersion, which take into account fluctuation processes

in the calculation of thermal regimes of solar panels, which allow to make appropriate corrections in theoretical calculations.
Key words: modeling of statistical properties of the medium, correlation function, separable field, statistical inhomogeneity, Hilbert space,

scalar product, continuous spectrum of the operator.

Introduction.

In the modern theory of the propagation of
electromagnetic and sound waves in the atmosphere in
many cases we have to pay attention to turbulence, which
causes fluctuations in the refractive index of air. In some
cases, the turbulence of the atmosphere causes
fluctuations in the parameters of the waves that
propagate through it (amplitudes, directions of
propagation, frequencies, phases, etc.). These effects are
sources of distortions and errors in communication
systems, location, radio navigation, control systems.
Fluctuations in the parameters of light waves are
especially influential, which is now becoming especially
important in connection with the development of optical
quantum generators [1-4].

In modeling the statistical properties of the
environment (atmosphere, ocean), it is usually assumed
that these properties can be described by a homogeneous
and isotropic field or a random field with homogeneous
increments of the first order. The structure of the
corresponding correlation function is determined on the
basis of the solution of the equation of homogeneous and
isotropic turbulence, which can be obtained by averaging
the equation of hydrodynamics using any hypothesis of
closure [2, 3]. Fluctuations in fluid’s velocity (wind’s)
and temperature in a random medium lead to
corresponding fluctuations in pressure or refractive index
(dielectric constant). Therefore, the task of propagating
sound or electromagnetic waves becomes stochastic.
From a mathematical point of view, the analysis of wave
propagation in a random medium is reduced to the
solution of a wave equation (vector or scalar) with
random coefficients. Within correlation theory and in
terms of applications (in particular, in the theory of wave
propagation in random media [4]), the main objects of
theoretical research are the mathematical expectation and
the correlation function of the solution of the wave
equation. The so-called "dishonest" method is used to

solve this problem. This method consists in the fact that
randomness is used in direct averaging of equations with
random parameters, which after averaging are not closed
and require additional unproven assumptions about
special statistical properties of the solution for closure.
These assumptions greatly simplify the problem and
allow it to be solved explicitly. Many of the results
obtained by the "dishonest" method agree quite well with
the experimental data, which can serve as a justification
for the probability of assuming one or another statistical
property of the solution [5]. However, models that use a
homogeneous and isotropic field or a random field with
homogeneous first-order increments are not suitable for
describing transient media (for example, plasma
randomly changes its charge) or when electromagnetic
waves propagate near the globe and statistical
inhomogeneity environment is disturbed, as well as the
scattering of electromagnetic waves in the wake of the
rocket, the scattering of waves in the atmosphere of
Venus and other planets of the solar system. Solutions to
these problems require the rejection of the use of the
correlation theory of stationary random functions or
homogeneous random fields and the involvement of such
models of correlation functions that would take into
account statistical nonstationarity or inhomogeneity. This
article discusses the problem of finding a field created by
a system of fluctuating sources on the screen. Let the
correlation function of the sources not be assumed to be
separable and the field distribution on the screen be an
inhomogeneous random field of the first rank or be the
sum of the separable field and the statistically
inhomogeneous field of the first rank. To find the
solution in the parabolic equation approximation, a
method of immersion in the corresponding Hilbert space
is proposed, which allows to quickly and efficiently find
the statistical characteristics of the solution.
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As an example, the influence of statistical inhomogeneity
on the function of the intensity of the screen, which
glows and has the shape of a round disk, is considered.
An off-screen correlation function is obtained, which
contains information about the size and nature of the
inhomogeneity of the emitting sources on the illuminated
screen. Next, the fluctuations of the phase and amplitude
of a plane wave propagating in a statistically
inhomogeneous atmosphere are analyzed by the method
of smooth perturbations.

Problem statement in general and its connection
with important scientific or practical tasks.

Let's analyze the passage of a wave through a
random medium or a layer of such a medium. Assuming
that the thickness of the medium or layer is small
enough, for example, a glowing screen, you can use the
approximation of a thin screen, given that the field
outside the screen is created by a system of fluctuating
sources contained in the plane. The probabilistic
properties of the sources are assumed to be known. In the
approximation of the parabolic equation for the complex

amplitude A(;,z> (the z-axis is directed along the

direction of wave propagation) we obtain the Cauchy
problem

%H%ALJA(;,Z):O, A =4(7), O

where r=(x,y), and AO(;) random field with

MAO(;)EO and a known correlation function. This

problem in the case when the field in the plane z = 0 is
statistically homogeneous was investigated in [6, 7].
However, of practical interest are problems when the

field 4, (;) is statistically inhomogeneous.

The case where the correlation function of the field
; N S N
Ao(r) has the form X, (rl,rz)zKO( 1 5 2 jK(r2 _”1)

(separable correlation function) was studied in detail in
[8,9, 10, 11], where a model of the turbulent atmosphere
of Venus was constructed. The separability of the
correlation function is used /, <Z when xe L — the

characteristic scale of the variance of the field variance,
the mean field and the correlation coefficient of the field

ntrn

by argument , and the /, — radius of correlation

of the field by argument Z—r

-, l.e. the statistical
characteristics of the field change smoothly. Thus, the
correlation function of a homogeneous field is modeled
by a function that changes slowly.

Teaching the main research material.

This article continues the study of the statistically
inhomogeneous screen model that is affected this article
will consider a more general model of a statistically

inhomogeneous screen, which is characterized by a

correlation function of the form

Ky, (77)=Ka(7)+

A[foliveloln =)o

where K ua (Z,E) separable correlation function. This

(2),

image corresponds to a random field on the screen,
which is the sum of a separable field and a heterogeneous
random field of the first rank, which significantly
changes the correlation radius at a distance /, . To

clarify the physical content of the separability of the
correlation function and to clarify the physical
capabilities of models of statistically inhomogeneous

fields AO(;) studied in the article, consider a random

field created by a system of uncorrelated statistically
inhomogeneous sources:

A()=24() 4l)=al)al). o
(r) &(7)

uncorrelated statistically inhomogeneous fields of the
first rank [12].
Suppose that the sources first have the same law of

decline, i.e. a, (;) = Cke‘;’: ,and &, (;)

where deterministic ~ functions,

K%%(Z,Z)=F(g;g]@(2—2), )

that is, the correlation function satisfies the condition of
separability.

Thus, the separability of the correlation function
corresponds not only to the smoothness of spatial or
temporal change of statistical inhomogeneities on the
correlation scale, but also means the noncorrelation of
statistically inhomogeneous fields that have the same
laws of change in species intensity.

Model (2), which is studied in this article, does not
assume uncorrelated sources and coincidence of laws of
intensity change and therefore corresponds to a system of
sources with significantly different intensities and laws
of their change in the direction of wave propagation in

the transverse plane. We return to (1) and invest 4, (;)

in Hilbert space H, , and then we get an auxiliary

4 -af) ©

4y 2

problem in Hilbert space

(%HiAIJA/(\;,z):O,
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Ko(ine)=(alnalia) @

A

where parentheses denote (-,-) a scalar product in Hilbert
space H

Consider the case of the evolutionarily represented

o~

field Ao(;)=€ixBl+’szﬁ>a foeH, , and [B,.B,]=0.

Then the solution of the Cauchy problem in this case
takes the form

—

A(; ) ezk(Bl +By )z +ixB +ivB,
’

Jo- (7
Then for the transverse correlation function
K, (’71’ ’Z? z ) =

(B2 +B,)z+ix B +in B, L(BHB_Z)szBﬂyB
_<ezk 1 2 121 1 7f(.)’eZk 1 2 271 2 Z‘f(‘) ) (8)

From (8) it
homogeneous field (B1 =B’,B, :Bz*) the transverse

is seen that for a statistically

correlation function does not depend on z. If the solution
of the parabolic equation is bounded for all x, and y,,

then the operators B, and B, are similar to self-adjoint
K, (’"1 s Z) =

<C Ce Zk(Bl +B? )z+[.r]1§]+[1!|1§2ﬁ),ez;{(glz+1§zz)z+[xz§]+ivzj§z‘]7;)>’ (9)

where f?j self-adjoint operators, and C is the operator

that performs the similarity.
In the future, for simplicity, we limit ourselves to

the case when u 4, (;) = 4,(x), i.e., does not depend on
y. Let 4,(x)=0 at x<0 and 4,(x)=e™"f, at x20..
Using (8) to K, (x,,x,,z) obtain the expression

KAA(xl,xz,z):

3

or if we limit ourselves to the real part of the model
correlation function

X,—v | & —
( ) J z blbme 2

1,m=1

k5% - (nuy -
KAA(X1’xzaZ)=EIfe 22[
00

A ;ﬁ cos(a,u a v)}

2 2
(e ‘“m)2+(ﬂ]+4ﬂ’n)

(a, -a, )sin(a, u-— amv)—
dudv =

X[(Of/ -

2 2
_ﬂl +ﬂm

5 (Wzl(zsxl)Wzm (z,xz)—l//l,(z,xl)x//Q,(z,xz))],

© —i(x —u 2,@
1 .
Where v, (z,x)=[e * 2 sinqudu ,
0

sinv?

KVZ — Z—Zav 2
w(zx)=e Eje\/j {Cf)w }dv

b

B

kx
where k,z>0, a= —i(ial——), Rea>0.
z

I Eav 2
Ie\/7 cosvidv = l—S ZallcosZ
) 2\ N7k 2k
2
7 o [, sinZ
212 k 2k
. [, w :
je\lz sinvidy = l—C Zallcost i
0 2 k 2k
2
_\/Z oo 2o lsinez.
212 rk 2k

:izzeh[(x.é) ~(x2-n) ]< i p e”’B‘f>d§d77 (10) where C(y)=;vfcos(§tj dr, S(y)=jsin(%tj dt

The expression for K, (x,,x,,z) is obtained in the

case when the model considered in [12] is used.

K, (xl,xz,z)=
k 0 0 ik XI ’fz v) _ M.,u iAmv
=— bb, —dud
4Z'(['([e l/mzl m Hav

0 0

Fresnel integrals, and y =u +iv [14, 15, 16, 17, 18].

Because of  limS(y)=1imC(y) :%, so
yoo© yo®©

1imK(xl,x2,z):0.

In the case where B, the Voltaire operator, and f;

coincides with the channel element of the operator B,

the correlation function A (x, z) takes the form
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1

K, xl,xz, I Z,X,,U zx2,u)du, (11)
0
ik T ey
where @ (z,x,u)= l;_([e : J0(2Jxl(l—u))dx (12)

These images for the correlation function of the
complex amplitude can be used, in particular, to build
models of various statistically inhomogeneous screens.

As an example, consider the effect of statistical
inhomogeneity on the degree of spatial incoherence of
the source, which has the shape of a disk of radius a. To
do this, consider the diffraction of a wave at a circular
hole of radius a centered at point O in the case where the
correlation function of such a screen takes the form

KAOAQ (Z,g)=KM (;jé)+<eiﬁ‘?'f0,efgl§f0>’ (13)

where

where A4, (;) and A4, (;) uncorrelated, AO(;)

statistically inhomogeneous field of the first rank.

This type of correlation function corresponds, for
example, to either take into account the influence of the
penumbra on the structure of the random field on the
screen, or to take into account statistical inequalities of
the screen edge, or the presence of statistical
inhomogeneity of the emitter system.

Then at a distance z on the plane of the screen

7, =0 and r,(s5,0)#0 atand for K, (Z,g) we have

iks®
kae *

—Jl (@j +
27zs z
k

+—TT€77[ e J<e"“13‘_]’(),e’”’“fo>dudv
00

K, (’715;292):]0

4z 14

In the simplest case, when B, it acts as a

multiplication operator for a complex number

PR

=aq, +— we have K, (rl,rz,z)z

2
iks”

_ g kae” (@)HJ
27mzs z

k < 7K(sfu)z+iu/10
where ¥ (s,z)= —||ﬁ)||je 22 du
z 0

In the case when the operator B, has a spectrum at

(O,Z)‘P(s,z) R (15)

(16)

zero, K ,, (rl,r2> we obtain the expression

iks?
- = kae = kas
K =1 J, | —
AA(’/I’rPZ) 05 1z 1[ - j"'
1
+J.q)(z,0,u)q)(z,s,u)du,

0

a7

where
lk < 7&(‘V7X1)2
CD(z,s,u)=4/E'([e : Jo (ZJxl(l—u))dxl(lS)

Thus, it is shown that in the correlation function
K,, (Z,g,z) together with the screen sizes ,,a”, which
010

correspond, for example, to the linear size of the star,
there is information about the scale of statistical
inhomogeneity of the sources contained in the screen
plane. In this case, as can be seen from (15) and (16),
against the background of the usual correlation function,
additional oscillations appear with a scale that
corresponds to the scale of inhomogeneities of the
sources.

This indicates the possibility of using a known
correlation function to determine not only the linear
dimensions of the screen (stars), but also the scale of
heterogeneity of the sources that make it up. In the case

of a zero spectrum, the correlation function K oo (;l,g)

contains information about the intensity of the brightly
localized spot on the glowing screen.

Consider the fluctuations of the amplitude of a
plane wave that propagates in a turbulent atmosphere
statistically inhomogeneous in the direction x and
statistically homogeneous in the directions y and z.

Then, for the complex phase in the approximation of the
smooth perturbation method, we obtain the equation [4]

2q) 2
0 > 8 +2ik—— oo —kzgl (x,y,z) ,
oy 82 ox

(19)

where ¢ (x,y,z) is a random dielectric constant that

describes a random inhomogeneous medium. After using
the spectral schedules for @, and & we obtain

& ()C,,Vaz) =& (x,0,0)+
+J‘ J‘(ei(lzy+132) _l)ug (dlzsdl3’x)’
®, (x,,2) =@ (x,0,0)+

+J‘ J.(ei(lz)’+132) _l)u(b (dlzdeS’x)’

for u, we obtain the equation
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=—k’u, (dy,,d y,.x),

X

where y° = ;(22 + ;(32. The solution of which satisfies

the boundary condition u,, (d,,d 7,,0)=0 and has the

form

k X l 2 X—X' . .
g (d1,,d 25,x) =12fexp{—l(2k)Jug (d 25d 115, %") .
0

For the average value

Mu,, (d . d yy,x)uy, (d z5.d 73, x")

we get the image

Mg, (d 5, d 5, % )ug (d 3,d 23, %") =

:5(Z2_12')5(13_Z;)dZZ’dZ3d;{2’,d/’{,><
kz X x i(x’ixn) o o
XT:‘;.([ez Fs(;{zalpx » X )dxdx.

Suppose for simplicity that
F (1 2008 ) = F. (12 F (50
and the structure F (x',x") takes the form [12].

©

F(x',x") :Iw(x’+r)¢(x”+r)dr =

0

:]j[u(x’+r)u(x"+T)+v(x'+2')v(x"+2')]dz'.

It is this structure F' that takes into account the
statistical heterogeneity along the direction x . Then

Mug, (d y,.d 33, %)y (d 13,d 75, x") =
=6(2—13)0 (s —23)%
XF (23 25)d 2y d 03 205, d 7'

XTU@ (o) +] ¥ (o) oz, (20)
where 0 7
CD(x,z'):j o u(x'+17)dx’,
0
¥ (x,7)= Jx.eizix’v(x' +7)dx’". 21)
0

Images (20), (21) can be used to model statistical
inhomogeneities in the axis direction x. Consider the

case of a statistically inhomogeneous system
characterized by a discrete spectrum. Using the results
[12], for @ (x,7) we obtain.

“cos o,(x"+7)dx' =

=e* [ e cos o, ydy =
T
.
=2k

/4

a12 + 72

a
2
o +y

~e” (e” sing, (x+ r)—sinalr>+

(e” cos (x+r)—cosalz')},

sing, (x'+7)dx' =

— 2k 7Y Q1 —
=e e’ sina, ydy =

T

A o,

——e" (—e” cos, (x+z')+cosalr)+
oty

el s :
+———e (e smal(x+r)—smalr)},
al +y

2 .2
B i
2 2k

Substituting these expressions in (20), we can
obtain images for the correlation function.

Conclusions and prospects for
development of this area.

The models of nonstationary functions obtained in
the article allow us to take into account the statistical
inhomogeneity of the medium, for example, when
studying the propagation of electromagnetic waves near
the boundary of a random medium.

Model images for the correlation function can be
obtained for partial cases of the spectrum of
nonstationary random functions, and the corresponding
real-value correlation functions can be constructed,
which contain information about the complex spectrum.

This type of correlation function corresponds; for
example, to either take into account the influence of the
penumbra on the structure of the random field on the
screen, or to take into account statistical inequalities of
the screen edge, or the presence of statistical
inhomogeneity of the emitter system. These images for
the correlation function of the complex amplitude can be
used, in particular, to build models of various statistically
inhomogeneous screens.

where y =—

further
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H. B. YEPEMCBKA

3ACTOCYBAHHSI KOPEJISIIIIMHOI TEOPIi HEOJHOPIJHUX BUIIA IKOBHX ITOJIIB JO JOCIKEHHS
MOJIEJII CTATUCTHYHO HEOJHOPITHOT O EKPAHA

VY crarTi po3risHyTa 3aJava PO 3HAXOJDKCHHS IOJIS, SIKE CTBOPIOETHCS CHCTEMON (IyKTYIOUMX JDKepel, II0 3HAXOAAThCS Ha
€KpaHi, 5IKa XapaKTepU3YeTbCs KOpeJLiiiHOO (YHKIi€0, ne KAA(;I,rz) cenapabenbHa Kopessiuiiina ¢yskuig. Lle 300paxeHHs

BIAINIOBIIa€ BUIIAJKOBOMY IOJIIO Ha EKpaHi, 10 € CyMOIO cernapabebHOro Mol Ta HEOAHOPIAHOTO BHIIAJKOBOIO MOJIS HEPIIOTO
paHry, y SIKOrO iCTOTHO 3MIiHIOETBCS pajiyc Kopeisuii Ha BifctaHi /. Monenb, sika BHBYAETHCS B LIl CTATTi, HE MPHUITYCKAE
HEKOPEJIbOBAHOCTI JDKepeN Ta 30iry 3akoHIB 3MIiHIOBAaHHs IHTEHCHBHOCTEH Ta TOMY BIOIOBiZae cucTeMi JOKepesl 3 ICTOTHO
BIZIMIHHUMH IHTCHCHBHOCTSMH Ta 3aKOHAMH IXHBOTO 3MiHIOBAHHS B HAIPSMKY IIOLIMPCHHS XBHJI B IONCPEYHUH ILIOIIMHI.
Kopemsimiitna ¢yHKIis [kepesl He MPHUITYCKAeThesl cernapabesbHOI0 Ta PO3MOALT IO Ha €KpaHi € HEOJHOPIAHUM BHIIAIKOBHM
[OJIEM MEpIIOro paHry abo € CyMOK cernapa0enbHOro IOJsi Ta CTATHCTUYHO HEOAHOPIAHOrO IOJs mepiioro padry. s
3HaXOKCHHS PO3B’SI3KY B HAONIDKECHHI IMapaboJIiYHOTO PIBHSIHHS 3alpOIIOHOBAHO METO]| 3aHYpPEeHHS y BiAIOBITHMII TiIpOepTiB
HPOCTIp, AKUH 03BOJISIE MIBUAKO Ta €(EKTHBHO BiAIIYKyBaTH CTATUCTHYHI XapaKTEPUCTUKH PO3B’A3KY. SIK NMPUKIa[ pPO3IIISHYTO
BIUTUB CTAQTHCTUYHOI HEOAHOPiZHOCTI Ha (QYHKIIIO IHTEHCHBHOCTI €KpaHy, SKUil CBITUTBCS Ta Mae (HOpMy KPYIJIOTO IHUCKY.
OTpumaHa KopessLUiiiHa (YHKIS [M03a eKpaHOM, siKa MICTUTh iH(GOpMALi MPO pPO3MIp Ta XapakTep HEOJHOpiTHOCTEH
BUIIPOMIHIOIOUHMX JDKEpeN Ha eKpaHi, 1o cBiTuThbes. [IpoBeneHo 4ucenbHHUI aHai3 300pakeHHs A8 KopessuiitHoi GyHKuii y
BUIAJKY, KOJIM CTaTUCTHYHA HEOTHOPIHICTh CepeJOBHILA MTOPOKYETHCS HASBHICTIO HEIIEPEPBHOTO CIIEKTPY ab0 CIIEKTPY B HYIII.
VY crarti oxepkaHO HaOMMWKEHI po3paxyHKoOBI (OpMyJH Ui CEpeIHbOTO TEMIEPATypHOTO IO Ta HOro aucmepcii, mio
BPaxOBYIOTh (UIYKTyaIliiHi IPOIECH NP PO3PAaXyHKY TEIUIOBUX PEXXUMIB COHSYHHUX OaTapeil, siKi JO3BOJISIOTH BHECTH BiIIOBIIHI
HONPABKH TIPU TEOPETHYHUX PO3PAXYHKAX.

KunrouoBi cjioBa: MonenioBaHHs CTaTHCTHMYHUX BIIACTHBOCTEH CepeOBHINA, KopessLiiiHa (yHKLis, cemapabenpHe Hole,
CTaTHCTUYHA HEOTHOPIAHICTh, MIbOEPTIB MPOCTIp, CKAISIPHUI JOOYTOK, HelepepBHHUI CIIEKTP OmepaTopa.

H. B. YEPEMCKAA

MPUIOXKEHUE KOPPEJIAIIMOHHON TEOPUH HEOJHOPOHBIX CTYYAHHBIX IMTOJIEN K
HNCCIEJOBAHUIO MOJEJIU CTATUCTUYECKHA HEOJHOPOJHOI'O DKPAHA

B craTbe paccMOTpeHa 3ajaya O HAXOXKACHUM IIOJIS, CO3JaBAEMOI0 CHCTEMOH (IIyKTYHPYIOIIMX HUCTOYHHKOB, HAXOIALIMXCS Ha
9KpaHe, KOTOPOe XapaKTepu3yeTcsi KOPpeIsINUOHHON (GyHKIueH, rae K /1/1(}”], 2) cenapabenbHast KOppesIuonHas QyHKmsa. 1o

MIPE/ICTAaBIICHHE COOTBETCTBYET CIy4aifHOMYy IIOJII0 Ha DKpaHe, SBIIOMIErocs CyMMOH cemnapadenbHOro Moyl M HEOZHOPOHOTO
CITyqaifHOTO TOJIS MEPBOTO PaHra, y KOTOPOTO CYIISCTBEHHO MEHSETCS paJuyc KOppeisiuH Ha pacctosHur /. Mopens, koTopas
H3y4yaeTcs B 3TOM cTaThe, He IpeAnoaracT HeKOpPEeIUpyeMOCTH UCTOYHUKOB U COBIAJICHUS 3aKOHOB U3MECHEHUSI HUHTEHCUBHOCTEH
U TIO3TOMY COOTBETCTYET CHCTEME MCTOUYHHMKOB C CYIIECTBEHHO OTIMYAOIUMUCA WHTEHCUBHOCTSIMU U 3aKOHAMM MX M3MEHEHHUS B
HAIPaBJICHUH PACIIPOCTPAHEHMS BOJIHBI NMOMIUPEHHS XBUIII B TONEPeYHOit miockocTi. KoppensinonHas QyHKIHS HCTOYHUKOB He
MpeAnonaraeTcs cernapadeIbHONIPHOIO U paclpesiefieHle Mol Ha 9KpaHe SBIISIETCS HEOIHOPOJHBIM CIIydalHBIM IOJIEM IEPBOTO
paHra MM SBISETCS CYMMOW cemapabenbHOro MO U CTATHCTHMYECKH HEOJHOPOIHOTO TMOJIs MEePBOro paHra. J{jis HaXoXIeHUs
pelieHus B NPHONIKEHUHM MapaboNNuecKOro ypaBHEHHs MPEATIOKEH METOJ NOTPYXKEHHS B COOTBETCTBYIOIEE TI'MIBOEPTOBO
MIPOCTPAHCTBO, KOTOPBIN MO3BOJSIET OBICTPO M 3(P(PEKTHBHO HAXOIWUTh CTATHCTUYECKHE XapaKTEPHCTHKH pellieHus. B kadectBe
IpUMepa PacCMOTPEHO BIMSHHUE CTATUCTHYECKONH HEOTHOPOMHOCTH HAa (DYHKIMIO MHTEHCHBHOCTH CBETSILETOCS SKpaHa, KOTOPHIH
nmeer GopMmy Kpyrioro mucka. IlomydeHa koppensiiuoHHash (DyHKIWS BHE dKpaHa, cojeprkamias HH(GOPMAILMIO O pa3Mepe H
XapakTepe HEOJHOPOJHOCTEH M3IydarolluX MCTOYHUKOB Ha CBETsIEMCcs dKpaHe. IIpoBeneH 4MCIIEHHBIM aHAIU3 MpeCTaBICHUS
JUIsL KOPPEIALMOHHON QyHKIMK B CiIydae, KOrja CTaTHCTUYECKast HEOJHOPOIHOCTD CPEbl OPOXKAACTCSA HATMYUEM HEINPEPHIBHOIO
CIIEKTpa WU CIEKTpa B Hylle. B cTaThe momydeHbl NpUONMKEHHBIE PacueTHbIE (OPMYIBI I CPEJHEr0 TEMIEPATYPHOTo MO U
€ro JIUCHepPCUH, KOTOPHIE YUMTHIBAIOT (UIYKTyallMOHHBIE MPOLECCH TPH pacdyeTe TEIUIOBBIX PEKHMOB COJHEUHBIX Oatapeif,
MO3BOJISIOIINE BHECTH COOTBETCTBYIOIIHE TTONPABKU MPU TEOPETUUECKUX PacyeTax.

KnioueBble cJI0Ba: MOJCIMPOBAHUE CTATHCTHYECKHX CBOWCTB CpeXbl, KOPpEIHOHHAs (YHKIHS, cermapadesbHoe Mole,
CTaTHCTHYECKas HEOJHOPOIHOCTD, THIIE0EPTOBO MPOCTPAHCTBO, CKAIIPHOE MIPOU3BEICHUE, HEIPEPHIBHBIIN CIEKTp ONepaTopa.
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