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NUMERICAL SOLUTION OF A SYSTEM OF SINGULAR INTEGRAL EQUATION WITH HILBERT
AND CAUCHY KERNELS

In the paper a specific system of first kind singular integral equations with the Hilbert and Cauchy kernels arising when solving some problems of elec-
trostatics and electrodynamics is studied. The method of discrete singularities is applied for constructing its discrete mathematical model, which is a
system ofn linear algebraic equations. Under the additional smoothness assumptions on the right-hand parts of the equations of the initial system and
regularity assumptions on the kernels of the integrals in them the obtained system of linear algebraic equations is proved to admit a unique solution for
n sufficiently large. The rate of convergence of the solution of the discrete problem to the exact solution of the system of singular integral equations is
estimated.
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T.C. IIOJIAHCBKA, O. 0. HABOKA
YUCEJIBHE PO3B'SI3AHHS CUCTEMUW CUHI'YJSIPHUX IHTEI'PAJIBHUX PIBHSIHb
3 AAPAMMU KOLII I TUIBEPTA

B po0oTi BUBYAEThCS cUCTEMa CHHTYIISIPHUX iHTErpaJbHUX PIiBHAHB NEpIIOro poxy 3 sapamu Komri i ['inbepta cneriansHOro BUay, Mo BUHUKAE, 30K-
pema, npu po3B’si3aHHI 3a/ia4 eEKTPOCTAaTHKH Ta eNeKTponHaMiku. Ha OCHOBI MeTO1y IMCKPETHHUX 0COOIMBOCTEN MOOYA0BAHO IUCKPETHY MaTeMa-
TUYHY MOJEJIb Li€i CUCTEMH, 10 MA€ BUIVIAA CUCTEMH N JiHIMHUX anrebpaiuHuX piBHAHB. J[OBEJEHO, IO 3a JOJATKOBUX YMOB IVIAJKOCTI Ha NpaBi
YACTUHU Ta PEryJsipHi S/Apa BUXIOHUX DIBHAHb OTpUMaHa CHCTeMa JiHIHHMX anreOpalyHuX pPIiBHAHb Mac MPU JOCTATHHO BEIMKUX N  €IUHUN
po3B’s130K. JlaHa oLliHKa MIBUIKOCTI 301KHOCTI pO3B’ I3KY THCKPETHOT 3a/1a4i 10 TOYHOTO PO3B’SI3KY CHCTEMU CHHTYJIIPHHUX IHTETPATbHUX PiBHSHB.

KJ1104o0Bi c/ioBa: cucteMa CHHTYISIPHUX HTErpajJbHUX PiBHAHB, METOI IMCKPETHHX ocobimBocTei, sapo [indepra, sapo Komi, muckperna
MO/IEJIb.

T.C.IIO/IAHCKAA, E. A. HABOKA .
YUCJIEHHOE PEHIEHUE CUCTEMbI CUHT'YJIAPHBIX UHTEI'PAJIBHBIX YPABHEHUU
C AAPAMMU KON U THUJIBBEPTA

B pabote n3y4aercs cucteMa CHHTYIISIPHBIX MHTETPAIbHBIX ypaBHEHUH nepBoro pona ¢ aapamu Komm u ['mapbepra criennanbHOTO BUAA, BOSHUKAO-
Imasi, B 4aCTHOCTH, TIPU PELICHNH 3a1a4 JIEKTPOCTATHKY U AJIEKTPoAMHAMUKN. Ha 0CHOBe MeToa IMCKPETHBIX 0COOEHHOCTEl TOCTPOCHA AMCKPETHAs
MaTeMaTH4ecKasi MOJIE/]b ATOM CUCTEMBI, KOTOPAsi UMEET BUJI CUCTEMBI N JIMHEHHBIX alre0pandeckux ypaBHeHHit. J0ka3aHo, 4TO eciu MpaBble 4acTH
YPaBHEHUIi HCXOIHON CUCTEMBI YIOBJIECTBOPSIOT JOMOJTHUTEIBHBIM YCIOBUSAM TINIAJKOCTH, a SApa SBJISIOTCS PEry/IAPHBIMY, MOJyYEHHass CUCTEMA JI-
HEMHBIX alre0panveckix ypaBHEHUH MMEET HPH JIOCTATOYHO OOJBINMX N €IMHCTBEHHOE pemeHue. JlaHa OLEHKa CKOPOCTH CXOAMMOCTH PEIIECHHUS
JIICKPETHOM 33a1a4M K TOYHOMY PELICHHUIO CHCTEMbI CHHTYJIIPHBIX MHTETPAJIbHBIX YPaBHEHUH.

KunioueBble ¢/10Ba: cLCTEMa CHHIYJIIPHBIX HHTETPAIBHBIX YPABHEHUIA, METO/L IMCKPETHBIX 0coOeHHOCTE, sapo ['miboepTa, sapo Koy, muc-
KpETHas MOJEIb.

Introduction. The method of discrete singularitiés an efficient method for solving singular integral equations as
well as systems of such equations arising in applications, for instance, when solving the applied problems of aerohydro-
dynamics, electrodynamics, elasticity theory, problems of mathematical physics [1, 2]. A detailed study of numerical so-
lution of a single singular integral equation witle Hilbert kernels presented in [3]. In [4] the method of discrete sin-
gularities is applied for solving the problem of diffraction on a grate which gives rise to a singular integral equation with
the Cauchy kernel

In the present paper a specific system of the first kind singular integral equations with Hilbert and Cauchy kernels
(for all indices) is studied. The necessity in substantiating the method of discrete singularities for a system of this type
arises in particular when solving problems of electrostatics and electrodynamics [5, 6].

Setting the problem for a system of singular integral equations (SIEWe study the following system of SIE:

my 1
I - (T)p” P4 +Z,—1T JQtu e, @ars
. —ij(t¢)uK(¢)d¢— O, [4<1 i=1..m;
k= n1+1

(1)
1% -6 1
- (j) clg™——u; (#)d¢ +kZ:l7T _jlqk 6.1)y (1)p, (0) dr +

m 2r
r 2 o [QEau@®= (@) i=msLm

k=m+1
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for the unknown functionsy (7), coos Uny 1), Uy +1 @).....u, @) The first integrals in the left-hand parts of the equations

in (1) are improper and are considered in the sense ofGhathy principal value
In (1) /]k' k=1,..,m are the indices of the solutiow, (7) = uk(r),o,lk (r), such thatA, =-1 for 1sk<l,
A =0 for |, +1<k <l,, A =1 for |, +1<k <m; the corresponding weights are defined by the formulae:

/_ / -T
P4(7) =N1-1 po(T)= i’ p)= \/—T

f,(6), Q(t.@). Q. (6,7), Q. (6,¢) are given function®77- periodic in @ and ¢ . We assume thaf; (t) DC{i’l{’ll for

)

=1,...m and f, () OC*Y for i =m, +1,...,m and the kernel®, (i,k =1, ...,m) possess the same properties in each

variable uniformly with respect to another variable. The nota@fY’ stands for the class gf times continuously
differentiable functions whichu — th derivatives satisfthe Holder conditiorwith the exponeny (0< y<1).

Let U =(y)Z, with u =y (r) for 1<i<m, andu =y (¢) for m +1< i< m. Consider the following operators:

2m _
J00- I(r)m(r) (ru)@) == 'C[ctg¢—zgu(¢)d¢;

Al = W= (W), Wherewk(t):(A,kq()(t) for 1<k < m, andw (6) = (Ty)(8) for m +1< k< m;

m 1
Qu =(Z Q w} with (Qu) (é) :711 j Qu(E. DU (T)py, (T)dr for 1sk<m, and
k=1

i=1
(Quu )@ = j Qc(£,9)u (@)dg for m +1< ks m,

We also introduce the vector functioh = (f,)™,, where f, = f,(§) for 1<i<m. Here and belowé =t for
l<ism,and&=6 for m+1<i<m.
Using the operator notations given above system (1) is reduced to the form:
(A+Q)u= f. ®)
System (3), and, hence, system (1), is assumed to have a unique solution, which satisfies the following auxiliary
conditions:

17 dr
— | u(7) =0, k=lL+1,..m;
77:[1 1-72

(4)

1 2
5 [u@)dp=0, k=m+1..m
0

Moreover, for the solutions to system (1) the following conditions need to hold, which are in themselves the neces-
sary conditions of the system solvability:

15 m dt .
= || fi(t)- )|——==0, i=1..l;;
n_:|.1_ I() é(QkL‘()()}\/ﬁ I 1
(5)

1 2

> fi(e)—zm:(qkw)(e)}dezo, i=m+1..,m
ﬂo_ k=1

In the physical applications the functiorig(é), Q. (&,7) and Q, (&, @) are such that for all values & and any
{ the following holds:

1
jf(t)—dt_o jqk(tz) dt=0 for 1<i<m;

-1 V1- V1-t2 ©6)

jfi(e)dezo, jqk(e,()deso for m+i<ism.
0 0

Conditions (6) then imply that (5) holds for any vector functiars(u )2, and does not provide any additional
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limitations on the class of solutions to (1).

Discretization of the system of SIEBefore proceeding to discretizing system (1) we introduce interpolation poly-
nomials we use throughout the paper.

Let {qr(ﬁ'l)(t)}oo be a system of polynomials orthogonallig{-1,1] with the weightp, (t) , and Iet{tr“’“)}n . be
=0 r=.
the roots of the polynomlalq“ 1)(t). As it is shown in [7] for p,(t) given by (2) the polynomials
RO ( qﬁ“’)(t) are orthogonal irL,[-1,1] with the weight,;(t) . Denote by{t“ ”’} _, the roots ofg2(t) .

Below we use the following system of polynomials:

N n-1
aV(® =T, ()= Uy (), {‘fl’n)}?ﬂ:{coszr_1”}r:1’ {t(ln)}p‘l {Cosm}pzl;

2n n

n n
oy =Tl oy =y 9 +u, 0, {©07)) ={oos 2t fi0)" =teosP i
t-1 r=1 r=1 p=l 1 Jpa

n n+l
(-11) /sy _ (-12) /1y — _ 1" _ rir -1 ™1 2p-1
A5 = U, (0, 6320 =T (9, {1 }er—{cosn—ﬂ}rzl {15 }p:1—{cos—ﬂ ,

sin(n arccos )

where T,(t) = cos( arccos ), U, t(F—
sin(arccos )

arethe Chebyshev polynomiaté the first and second kinig-
spectively.

Let (L(n“)v) (t) bethe Lagrange interpolation polynomitdr the functionv(t) with the nodes{t V'“)}n , and let

n-A
(L(rf_f)v) (t) be its Lagrange interpolation polynomial with the no{iiﬁ;”)}
p=
We introduce alsérigonometric interpolation polynomiafer the functionv(t) . Consider a unit circle centered at

2
the origin. Assume that it is separated ito+ 1 equal arcs by the points which angular coordinate{ ﬂi’@} krjo. De-

note (”) ~the angular coordinates of the centers of the W j=0,.., 2 (g0 =g} Let POy
g jo¥ 41 = n+1 0 n
J:

2
be the trigonometric interpolation polynomial for the functi) with the nodes{¢|£”)}ki0, Whereas( Pn(z)v) (#) be

. .. . . . . . ) 2n
the trigonometric interpolation polynomial for this function with the no[d%@ } _
J:

1, x>0,
0, x<0.
Discretization of system of SIE (1) is carried out by the method of discrete singularities. The approximate solution
— m p—
Uy = (ukrk )k:l(n=(q, i Ty)) to system (1), wherey, (1) =(L(n”'< 1)uk)(r) for 1sk<sm, U, (4) = (F;(E')Lk)(qﬁ) for

m, +1< k< m, is found from the following system of SIE:

Below we use the function(x) = {

14 o1 m
& IM ;QM (L) U D)y, O+ > = j Quin, (14) Uy, (@) +
k 1

-1 k= n1+l

e (210, 1=

)

1

—jctg¢

U <¢>d¢+z jqkw(e Dy (D0, O &+ > —j Qi (6.8, (#)0+

k= rT1+1
¥ Iﬁz(Péz)fi)(H), i=m+1,..,m

supplemented by the conditions:

Bicnux Hayionanvnoeo mexwniunozco ynisepcumemy «XI11». Cepia: Mamemamuyne
82 Mooentoeanis 6 mexwiyi ma mexronoeisx, Ne 1 (1355) 2020.



ISSN 2222-0631 (print)

17 dr
— | Up ()—==0, k=L+1,..m
”ll.l kg /—1_1_2 2
(C)

1 2
57{ U (#)dg =0, k=m+1,..,m
In (7) By are the auxiliary regularization variables and the notafgp, (LI} stand for:

Qi (t7) :(Lff‘_’i),t Liiﬁ;l’qk)(t, r), 1<iksm;

Quyn, (69) =132 P9 Q. )(tg), 1sism, m+is ks m
Q,k,w(e,r)=(P,§%;L§§5;1)Qk)(e,r), m+1< is m 1< ks m:

anm(9,¢):(IDéZV;PrS?{I’Qk)(H,r), m+1< ks m

Let us discuss in some detail the essence of the regularization variables.
A straightforward replacement of all the functions in (1) by their interpolation polynomials results in a system of
SIE with respect tai; for which, as a rule, the necessary conditions of solvability do not hold. This problem is resolved

by introducing the regularization functions:

1
forl<ism, fi?(t):(LE:i_'/z‘i) fi)(t)_”(;]i) J.(L(r;]i_';)fi)(t)ﬁdt,
_1 —

-A) ¢ 1
QR (4.0)= Qg (60)-TCA [0 (1 0) 2t
kny ne kn 1, T _J; kn R \/1_7

2

form+1sism  {§©)=(#? ) (0)—%7 [ (P21) )0
0

2r
Qi (6.0)=Quyy, 0.0 J Qg (0.0300

- mo o~ m m =R R\M  ~R_ m m
Denote fﬁ :(fiﬁ)._lv Qﬁu: Z‘,ri]r]< ukrp( ' tn :( frn)._l* Qﬁ u= z Qgir]( Lk{rk
1= k=1 i=1 1= k=1 i=1
Then using these notations system (7) is readily reduced to the following operator equation:
~ ~R__ _
(A+Q)G, = fF, )
supplemented by conditions (8).
Apparently, the regularization functions introduced above satisfy conditions (6). Hence, the necessary condition of

solvability holds for equation (9).
Equation (9) can also be written in the form:

(A+Qy) U + 5, = 1, (10)
with B =(Ba)
n(=4)

1 _ m d .
Bn :T.I.[(L(rfl—i) fi)(t)_kzz‘i(q"nimukw)(t)}\/#’ =1 .m

-1

1277

B =—'|[(Pr§2) fi)(e)—zm:(qknin‘ ukrk)(é?)] B, i=m+1..,m
0 k=1

2m

The equalities defining3; are in fact the quadratures of the integrals found in the left-hand parts of conditions (5).

Now we can conclude that problem (7), (8) is equivalent to problems (9), (8) and (10), (8).

Consider the equations of system (7), (8) with the numbelk....m; at the points{tég‘ N )}n_)q , and those with
P
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2
the numbers =m,; +1, ...,m at the points{¢éjr_‘ )} _no and compute the integrals using the quadrature formulae [8, 9].
i ji=

Taking into account the equality of the values of a functions and its interpolation polynomial at the nodes of interpola-
tion we arrive at a linear system of algebraic equationdSLAE) for the unknown functions

ui(tr(i""“)), 1sr<n, l<ism; ui(¢r(i“)), o<, m+l1sism; B, 1<i<l;, m +1<i<m, equivalent to sys-
tem (7), (8). The SLAE obtained approximates system of SIE (1) supplemented by auxiliary conditions (4):

L 1 , :
rZ_:laT(iA.m t(/‘ivr\)_t(/‘x’i)*-Q'i (t(()g.m,tém)) ( @, n)) ZZ 410 ( ED) t(& m))uK(;(kAk,nk))Jr
i 1 op;

k#

F3 Y _Lg (0,00 (¢(”k’)+/7(—A-)ﬂf=f- (t4™), =t .n-Asi=1.m
ke o 02”k+1 K K\ 71 iJFin i \'op ) y ey i g eee
M) _ 4n) (12)
22“ 1 Cg¢ﬁ -4, +Q_( () ¢<n)) ( m)) ZZ G g (¢(n> tr(ak,rk))tk(rrak,nm)J,
fo2n +1 2 1 ATk =t K\Poii * k
U M) 40 (n) m -
#2 3 oQu( 85 A Ju (4 )+ B = o)), =0 my i =m 1,
k= r;1|+1r 0
2n,
il (A ng) 0, k=1,+1,..., ;L ¢(nk) 0, k=m+1,...,.m (12)
My rkz-l (55)= ? m 2nk+1rkz0 (4= m

In (11) & (Ak ™) are the coefficients of the quadrature formulae [8]:

") _ Ao = 4 sing| T gt =1 gime| W
koo Tk Tong+l (2ne+1) Tk N+l (n+1

my m
Note that system (11), (12) consistsEni +2 Z n +2(m- m)+ | equations which number equals the quan-
i=1 i=m +1

tity of its unknowns.
From the above it follows that system (11), (12) is equivalent to problem (7), (8) in the sense that the solutions

Uy = (ukrk )km:1 to problem (7), (8) coincide with the solutions to system (11), (12) at the interpolation nodes.

We prove below that starting from some= min(n, n,, ..., n, ) problem (7), (8), and, hence, problem (11), (12),
admits a unique solution.

Main spaces and operatorsin what follows we use the following spaces:
Lfa[—l,l] — the Hilbert space of functions ¢nal,1] endowed with the scalar product:

1
(%), = [ XOWD)p@) o ;
-1

L[zo,zn] — the Hilbert space a?/7— periodic functions with the scalar product given by:

2
mw:jwmwmw;

— the Hilbert space of vector functioms= (), % = x(r)D (1] for 1sism, % =%(¢)0 L{O 2 for

m, +1< i< m with the scalar product:

(X y) = Z(& %o, * Z % Yie) s

k=m+1

[2° — the subspace df? which elements satisfy (4);
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Lz — the Hilbert space of vector functioms= (x)%, % = % ()0 Li)_l[—ll] for 1<i<my, x =% ()0 L,y for
A ’

m, +1< i< m with the scalar product:
m m
(W =2 0k %) 0+ 20 (% Y
k=1 A k=m+1
L4 — the subspace dff which elements satisfy the conditid, g, ), =0 for 1<k<l, and m +1< k< m,
where g = (J;); and J, isthe Kronecker symbol
From [10] we know that both the characteristic equa(ié;gx)(t) = y(1) supplemented by the auxiliary conditions

1
n(A)J'x(r)pA(r)dr:O as well as the characteristic equatic(rﬁx)(é?)=y(6?) with the auxiliary condition
-1

2 1
j x(¢)dg =0 admit a unique solution if the respective assumption holds: eity(ef/])I y(t)p;l(t)dtz 0
0 -1

2
or I y(6)d@ =0. Consequently, the operatdr possesses a continuous inverse if restricted to the pair of spaces:
0

(T ). (13)
The operator@ is completely continuous, hence, the unique solvability of problem (3), (4) implies that the opera-
tor A+ (5 is continuously invertible in the pair of spaces (13).
Next we introduce a pair of finite dimensional functional spaces, which are subspaces of the maiﬁfsmmbs
L_ﬁ , and study the restriction of equation (9) to them.
Let M, be the set of all algebraic polynomials which degree does not excekdlet @, denote the set of all
trigonometric polynomials which order does not exceed
Mg ={W=(W)kea: W()ON, forlsksm, w(@)O®, form +1< ks n};
Mye ={W=(W)ke: wW(OON, _, forlsksm, w(@)O®, form +1< ks n};
10 —720 A . h0 — 120 A
I_Ilﬁ_LI rWl_llﬁ' I_IIIrT_LH rwl_llln*'
We study the restriction of equation (9) to the pair of spaces:
(A%, Afy). (14)

In this case conditions (8) apparently hold.
To prove that equation (9) admits a solution when considered in the pair of spaces (14) we need to estimate the val

ues of (@—Q:jth and ”f— fﬁR . Using the properties of the interpolation polynomials and Jackson’s theorems
Il
[9] we arrive at the following result: ifi = min{n,...,n,} then
~ AR 1 T 1
(@0 Ju <M @Il |1, s F (15)

where M (Q) and F(f) are constants depending only @iand f .

We are now in position to use the following theorem from [11] describing the properties of an operator close to an
invertible one:

Theorem 1. Let X and Y be linear normedspacesand X 0 X and YOY be their finite dimensional

subspacesuchthat dim X = dimY . Considerthe equations
theexactone
Tx=y(xO X, yOv
andtheapproximateone
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Tx=y(x0 X W),

whereT and T arelinearoperators T: X - Y, T: X

_<l

If the following conditionshold:
a) theoperator T is continuouslyinvertiblein (X, Y),

2l LI VI L RS

thenthe approximatesquationadmitsa uniquesolution X0 X for anyright-handpart §0Y . Moreover if x“0 X is

theexactsolutionof theequationTx=y and J =|y - ¥/, , then

pe=x], <[, (@ [0 pld ]

From estimates (15) and Theorem 1 it follows thatrfosufficiently large equation (9) admits a unique solution in
the pair of spaces (14). Hence, the same is true for SLAE (11), (12). Moreover, the following estimate describing the rate
of convergence of the approximate solution to the exact one holds:

”G—Uﬁul <ay, where aj =O(n‘”"’) asn- o,
We also provide estimates for the regularization variables:
forl<i<l, andn;<i<m: |,8|ﬁ| <0, , Wwhere g; =O(n""") as n- oo,

Conclusions.The method of discrete singularities is applied for solving a specific system of first kind singular
integral equations with the Hilbert and Cauchy kernels. The system of linear algebraic equations approximating the
given system and auxiliary conditions is derived. It is proved that if the right-hand parts of the system of singular
integral equations satisfy some smoothness conditions and the kernels are regular thesufficiently large the
approximating system of linear algebraic equations admits a unique solution. Moreover, the rate of convergence of the
approximate solution to the exact one is estimated.
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UDC 621.039, 519.65
T.V.POTANINA, O. V. YEFIMOV, G. L. KHAVIN

MODELING NPP POWER UNIT STEAM TURBINE INSTALLATION STEAM SEPARATOR-
SUPERHEATER TEMPERATURE CHARACTERISTICS BY INTERVAL ANALYSIS METHODS

The determination of the temperature characteristics of one of the significant elements of the wet-steam turbines of nuclear power units — the stean
separator-superheater is considered: namely the construction of the dependence of the temperature of the heated steam at the outlet of the second st
on the changing load of the power unit. Modeling is carried out taking into account the error limitation without reliable information about its distribu-
tion. To evaluate the coefficients of empirical dependence, constructed according to the results of experimental data, it is proposed to use numerica
methods of interval analysis. The interval approach allows building a refined tube, guaranteed to contain acceptable dependences of the temperature «
the heated steam on the electric power of the power unit. In a situation of data uncertainty and limited errors, numerical methods of interval analysis
allow creating models of processes and equipment of NPP units with the maximum possible correspondence to a real object.

Key words: equipment of NPP power units, steam separator-superheater, temperature characteristics, uncertainty, processing of experimental
data, non statistical measurement errors, interval analysis, interval model.

T. B.IIOTAHIHA, O. B. EQIMOB, I". /1. XABIH
MOJAEJIOBAHHS TEMIIEPATYPHUX XAPAKTEPUCTHUK CEITAPATOPA-ITAPOIIEPETPIBHUKA
MAPOTYPBIHHOI YCTAHOBKH EHEPTOBJIOKA AEC METOJIAMM IHTEPBAJIBHOTI'O AHAJII3Y

Po3rasHyTO BU3HAYEHHS TEMIIEPATYPHUX XapaKTePHCTUK OJHOTO i3 3HAUYIINX €JIEeMEHTIB BOIOronapoBux TypOiH eneprobnokiB AEC — cemaparopa-
naporieperpiBHuKa: o0y10Ba 3aJI€KHOCTI BiJl HABAHTAXKEHHS! €HEPTrOOJIOKY TEMIIEPATyPH MapH, IO HarpiBaeThes, Ha BUXOJI 3 APYroro crynexs. Mo-
JIETIOBAHHS 3iICHIOETHCS 3 BpaXyBaHHAM O0OMEKEHOCTi MOXMOKM BUMIipIOBaHb Oe3 BiporiaHoi iHpopMarii mpo ii posnoain. J{ns ominroBaHHS koedi-
LIEHTIB eMIMIPUYHOT 3QJIKHOCTI, 1110 KOHCTPYIOETBCS 3a Pe3yIbTaTaMU €KCIIEPUMEHTAIBHUX JAHHX, HPOMOHYEThCS 3aCTOCYBAHHS YUCEIBHUX METOMIB
IHTEPBAJIBLHOTO aHai3y. [HTepBaIbHNMIA MiAXiA 103BOJISE MOOYAYBATH YTOUHEHY TPYOKY, KA rapaHTOBAHO MIiCTUTh NPUITYCTHMI 3aJIEKHOCTI TeMIiepa-
TypH TapH, IO HArpiBacThCs Bifl €EKTPUYHOI MOTY)KHOCTI €eHeproOyoKy. B cutyanii HeBM3HaYE€HOCTI TaHUX Ta 0OMEXKEHOCTI MOXUOOK YHCENIbHI Me-
TOJM IHTEPBAIBHOTO aHAi3y HO3BOJISIIOTH CTBOPIOBATH MOJIET MPOIECIB Ta YCTaTKYBaHHsS €HEProOIOKiB aTOMHHUX €JIEKTPOCTAHLIM 3 MaKCUMAIbHO
MOXKJIMBOIO X BiJIIIOBiJHICTIO peabHOMY 00’ €KTY.

KurouoBi ciioBa: obnamnanns eHepro6iokis AEC, cemapaTtop-maporneperpiBHUK, TeMNepaTypHi XapakTepUCTUKH, HEBU3HAYEHICTh, 00poOka
€KCTIepMEHTAIBHUX JaHUX, HECTATUCTHYHI MOXUOKHM BUMipIOBaHb, IHTEPBAIBHUIA aHaIi3, IHTEpBAIbHA MOJIEIb.

T.B.IIOTAHHUHA, A. B. EOUMOB, I'./1. XABUH

MOJE/JIUPOBAHUE TEMITEPATYPHBIX XAPAKTEPUCTHUK CEITAPATOPA-
MAPOINEPETPEBATEJISI IAPOTYPBMHHOM YCTAHOBKHM SHEPTOBJIOKA A3C METOJAMM
HMHTEPBAJIBHOI'O AHAJIM3A

PaccMoTpeHO onpejienieHe TeMIepaTypHbIX XapakTePUCTHK OJHOTO M3 3HAYMMBIX 3JIEMEHTOB BJIAXKHOMAPOBBIX TypOUH 3HeprodiokoB ADC — cena-
paTopa-riaporeperpeBarens: MOCTPOCHHE 3aBICUMOCTH TEMIIEPATyPbl HArPEBAeMOTO Tapa Ha BBIXOJIE M3 BTOPOIi CTYNEHH OT U3MEHSOMIEICs Harpys-
K1 sHepro6ioka. MoenupoBaHue BBITIONHAETCS € Y4€TOM OTFPaHMYEHHOCTH MOTPEIIHOCTH U3MEpeHHit 6e3 T0CTOBEPHO MH(pOpMALK O ee pacHpe-
nenenun. J{ns oueHuBaHUs KOI((UIMEHTOB SMITMPUYECKOI 3aBUCUMOCTH, KOHCTPYMPYEMOI TI0 pe3yJIbTaTaM SKCIEPUMEHTAIBHBIX JJaHHBIX, Ipeuia-
raeTcs MPUMEHEHHE YNCICHHBIX METOI0B MHTEPBAIBHOTO aHAIN3a. VHTEepBaIbHBIH MOAX0A MO3BOJAET MOCTPOUTH YTOUHEHHYIO TPYOKY, TapaHTHpPO-
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