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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 sirguhtegral equations with the Hilbert and Cauchbsnlels arising when solving some problems of elec-
trostatics and electrodynamics is studied. The atetf discrete singularities is applied for consting its discrete mathematical model, which is a
system ofn linear algebraic equations. Under the additionaathness assumptions on the right-hand partsecédinations of the initial system and
regularity assumptions on the kernels of the iratlsgn them the obtained system of linear algelegications is proved to admit a unique solution for
n sufficiently large. The rate of convergence of sb&ution of the discrete problem to the exact thmtuof the system of singular integral equatians i
estimated.
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T.C. IIOJIAHCBKA, O. 0. HABOKA
YUCEJIBHE PO3B'SI3AHHS CUCTEMUW CUHI'YJISIPHUX IHTEI'PAJIBHUX PIBHSIHb
3 AAPAMMU KOLII I TUVIBEPTA

B po0oTi BUBYAEThCS cUCTEMa CHHTYIISIPHUX iHTErpaIbHUX PIiBHAHB NEpIIOro poxy 3 sapamu Komri i ['inbepra cneriansHOro BUay, Mo BUHUKAE, 30K-
pema, npu po3B’ s3aHHI 3a/[a4 eJEKTPOCTAaTHKH Ta eNEeKTpoMHaMiku. Ha OCHOBI MeTO1y IMCKPETHHX 0COOIMBOCTEH 1MOOYA0BAHO JMCKPETHY MaTeMa-
TUYHY MOJIEJIb L€l CUCTEMH, IO MA€ BUIJIAJ CUCTEMU N JIiHIHHUX ainreOpaiuHUX piBHAHB. JlOBEJEHO, 110 32 I0JAATKOBUX YMOB IVIaJKOCTI Ha Mpasi
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’ 13Ky THCKPETHOT 3a/1a4i 10 TOYHOTO PO3B’SI3KY CHCTEMU CHHTYJIIPHUX IHTETPATbHUX PiBHSHB.

Ki1104oBi ciioBa: cucteMa CHHTYISIPHUX HTErpajJbHUX PiBHAHB, METOI IMCKPETHHX ocobimBocTei, sapo [indepra, sapo Komi, muckperna
MOJIEIIb.

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

B pabote m3ywaercs cucteMa CHHTYIISIPHBIX MHTETPATbHBIX ypaBHEHUH nepBoro pona ¢ aapamu Komm u ['mapbepra criennanbHOTO BUAA, BOSHUKAO-
Imasi, B 4aCTHOCTH, TIPU PELICHNH 3a1a4 JIEKTPOCTATHKY U AIEKTPOoMHAMUKN. Ha 0CHOBe MeToa IMCKPETHBIX 0COOEHHOCTEl TOCTPOCHA AUCKPETHAs
MaTeMaTH4ecKas MOJIEIb ATOM CUCTEMBI, KOTOPAsi UMEET BUJI CUCTEMBI N JIMHEHHBIX alre0pandecknx ypaBHeHHit. J0ka3aHo, 4TO eciu MpaBble 4acTH
YPaBHEHUII HCXOIHON CUCTEMBI YIOBJIECTBOPSIOT JOMOJTHUTEIBHBIM YCIOBUSAM INIAJKOCTH, a SApa SBJISIOTCS PEry/IApHBIMY, MOJyYEHHass CUCTEMa JI-
HEMHBIX alre0panyeckiX ypaBHEHUH MMEET HPH JOCTATOYHO OOJBINMX N €IMHCTBEHHOE pemeHue. JlaHa OLEeHKa CKOPOCTH CXOAMMOCTH PEIIECHHUS
JIICKPETHOM 33a1a4M K TOUHOMY PELICHHUIO CHCTEMbI CHHTYJIIPHBIX MHTETPATIbHBIX YPaBHEHU.

KuioueBble ¢/10Ba: cLCTEMa CHHIYJIIPHBIX HHTEIPAIbHBIX YPABHEHUI, METO/ IMCKPETHBIX 0coOeHHOCTEH, sapo ['miboepTa, sapo Koy, muc-
KpETHas MOJEIb.

Introduction. The method of discrete singularitissan efficient method for solving singular integequations as
well as systems of such equations arising in agpdins, for instance, when solving the applied fwis of aerohydro-
dynamics, electrodynamics, elasticity theory, peofid of mathematical physics [1, 2]. A detailed gtafinumerical so-
lution of a single singular integral equation witte Hilbert kernels presented in [3]. In [4] the method of discrsite-
gularities is applied for solving the problem offidiction on a grate which gives rise to a singitéegral equation with
the Cauchy kernel

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

Setting the problem for a system of singular intecal equations (SIE).We study the following system of SIE:

my 1
Iu (T)p” D4 +Z,—17JQk(t,r)u<(r)pak (r)dr+
) —JQk(t¢)w(¢)d¢— (), |§<1 i=1..m;
k= n1+1

(1)
1% -6 1
o (j) ctg™—=y (¢)d¢+kzzl7r _jlqk @)y C)p,, @)+

m 2r
e DCORMOL AR OISR

k=m+1
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for the unknown functionsy (7), ..., Uy 1), Uy +1 @), ....u, @) The first integrals in the left-hand parts of #guations
in (1) are improper and are considered in the sehtdeeir Cauchy 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 <1,, A =1 for |, +1<k <m; the corresponding weights are defined by the féau

pa(1) =N1-12,  po(r)= ,/ ; pu(r)= J_
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*¥ for i =m, +1,...,m and the kernel®, (i,k =1, ...,m) possess the same properties in each

variable uniformly with respect to another variabléne notationC*” stands for the class gf times continuously
differentiable functions whichu — th derivatives satisfthe Holder conditiorwith the exponeny (0< y<1).

Let U =(y)2, with u =y (z) for 1<i<my, andy =y(g) for ml+1< i < m. Consider the following operators:

u(r T
(A ()= JM L ()@= j [ cig?_Cu)p:
—l
A= W= (WO, wherew, (1) = (A, u ) () for 1<k< m, and w, (6) = (Ty)(6) for m +1< ks m;

m

m 1
Qﬂ=(2 Qkij with (Q) () =+ | QUEN WP, () & for 1k< m, and
k=1 -1

i=1
2

(QU)@ == | AEAU@ W for m+1sks m
0

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 systemns(f8duced to the form:
(A+Q)u= f. @)
System (3), and, hence, system (1), is assumedue & unique solution, which satisfies the follogvawxiliary
conditions:

17 dr
— | u (1) =0, k=L+1,..m;
77:[1 1-712

(4)

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

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

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

1 2

f (9)—Zm:(qu()(9)} d9=0, i=m+1,..,m
L k=1

2
0
In the physical applications the functiorigé), 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<ism;

-1 V1- V1-t2 ©6)

jfi(e)dezo, jqk 6,0)d8=0 for m+1<is m
0 0

Conditions (6) then imply that (5) holds for any vectandiions G = (u){Z; 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 introducepolation 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
a1t (t) = ( 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:

a1t =T, (), d-2()=U, (), {t(rl,n)}?=1 = {cosﬁn}” , {ﬁ)’n)}:) { co&}
r=1

2n p=1

g0 = a0 qo2 -y g4y, (), {tr(o“}?q:{coszr—”} {1}

e,
=4 CcoOs——7
t-1 n+1), 4 =1 1

2n+1
a\ () =U,1), 12 () = - T (D {‘ﬁ_l'n)}n =l cos /L n {t(‘,‘l'"’}n+1 =] coP "1, "
n n\Y" Yh+1 1\ Y r=1 n+1 - L op p=1

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

(A.2) : - ; o i (A,m]"
L:23’v)(t) be its Lagrange interpolation polynomial with ﬂrtmles{t op )
p:

We introduce alsérigonometric interpolation polynomialer the functionv(t) . Consider a unit circle centered at

2
the origin. Assume that it is separated i+ 1 equal arcs by the points which angular coordinate{ ¢'En)}|:o' De-

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

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

the trigonometric interpolation polynomial for tHisction with the node%q)(”)} o
J:

1, x>0,

0, x<0.

Discretization of system of SIE (1) is carried bytthe method of discrete singularities. The apjpnaxe solution
— m p—
Uy = (ukrk )k:l(n=(q, . ) to system (1), wherey,, (7) = (L(n”k b )(r) for 1sk<m, Uy, (4) =(F|g(k1)uk)(¢) for

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

Below we use the function(x) = {

14 Mo1 m
L IM ;QM (LD (o, (ar+ Y = j Quyn, (19) U @)dP +
k 1

-1 k= n1+l

e =(21)0, 11

)

1

—jctg¢

Uy <¢>d¢+z jqkw(er)uﬂk O, O+ Y = J Qi (68U, (#)0+

k= rT1+1
B, =(PP1) @), i=m+1...m

supplemented by the conditions:
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17 dr
— | Up () —==0, k=L+1,..m:;
”ll.l kg /—1_1_2 2
®

1 2
57{ U (#)dg =0, k=m+1,..,m
In (7) B are the auxiliary regularization variables andrib&ation Qinne (CIY stand for:

Qi (t7) :(Lff‘_’i),t L‘{Ef’qk)(t,r), 1<iksm;

Quyn, (69) = (13D P9 Q) (tg), 1sism, m+1< ks m
Quy, 0.1 =(PALNIQ,)(0.7), m+isis m i< ks m;

anm(9,¢):(I%ﬁ?;PrS?¢Qk)(8,T), m+1<iksm

Let us discuss in some detail the essence of thdaezation variables.
A straightforward replacement of all the functiang1) by their interpolation polynomials resultsa system of
SIE with respect tai; for which, as a rule, the necessary conditionsobfability do not hold. This problem is resolved

by introducing the regularization functions:
1

J1-¢
_ n(=A) | 1
QR (60) = Qs (t,z)—T_jl Qg (L) ==k

dt,

forl<i<m,, fiE(t)=(LffL’§i’ f ) (t)_L,.[/]i)}(L?—’j)fi ) ®
i

2

form +1<i<m, f;*(e):(e(f) f)(e)—%Tj(rﬁ@ f)(&)d9,
0

2
Qi (0.0)= Quyy 0.0 J Quyy @01

m

. mo o~ m =R r\M  ~R_ m
Denote fﬁ = ( fiﬁ)._lv Qﬁu = z ri] 18 ukrp( ' tn :( frn)._l' Qﬁ u= z qlirp R u«g
1= k=1 i=1 1= k=1 i=1
Then using these notations system (7) is readilyced to the following operator equation:

A AR =R
(A+Q7)th = f7, 9)

m

supplemented by conditions (8).

Apparently, the regularization functions introdu@dabve satisfy conditions (6). Hence, the necessangition 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.[[(L(ffl—i)fi)(t)_kzz‘i(q'mifkukfk)(t)}\/#’ 1=1m

-1

1277

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

2m

The equalities defining3; are in fact the quadratures of the integrals fomrttie left-hand parts of conditions (5).
Now we can conclude that problem (7), (8) is edeingto problems (9), (8) and (10), (8).

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

Taking into account the equality of the values dfirctions and its interpolation polynomial at tha@des of interpola-
tion we arrive at a linear system of algebraic equationdSLAE) for the unknown functions
ui(tr(i""“)), 1<r<n, lsism; ui(¢r(i“)), Osr<2n, m+1sism; B,, 1<i<l;, m +1<i<m, equivalent to sys-

tem (7), (8). The SLAE obtained approximates systé®IE (1) supplemented by auxiliary condition (4

é‘la*(iM) m Ql(fn'”),tﬁ’m)) ((4 n)) ZZ * . R)Q((&M ) F@ p))u(gk,m)Jr
k#
I TN ST Vo PR
$_1 ¢(m ~45;, M) 4(n) (n) gl (M on) Ao ) o
,iZ:‘E)ZnﬁlCg 2 I+Q"(°jrlh ¢r1) ( ﬁ)ggl rRQ<(0h’k’m)l‘!(ffkk’m()jL
+k%+lr%0 ( ‘ngun ¢(r1<)) (¢(r1<))+,3|7_ f(¢(n))’ b =00 @y Si=m+ L, m
”_krkz—:1 ((Aknk)) 0, k=h+L..m; 2n +1rkzoq((¢(nk)) 0, k=m+1..m (12)

In (11) & (Ak ™) are the coefficients of the quadrature formulde [8

an) - 1 on) —

ar =— 8= 4 sinp| N7 a,(_l’nk)=—1 sirt| |
k n 2n, +1 n +1)" Tk n+1 N+ 1

. 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), (12edpiivalent to problem (7), (8) in the sense that golutions

Uy = (ukrk )km:1 to problem (7), (8) coincide with the solutionssigstem (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
(% ¥), = [ XO WD) 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 i [-11] for 1sism, % =%(¢)0 L{O 2 for

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

(X y) = Z(& %o, * Z O %)

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 1i<my, X =% ()0 L oy for
A ’

m, +1< i< m with the scalar product:
(%, Yy = Z(x< %), > oW
P 2 m+1
L2 — the subspace dff which elements satisfy the conditid, g, ), =0 for 1<k<l, and m +1< k< m,
where § =(J;); and g, isthe Kronecker symbol
From [10] we know that both the characteristic e'mna(AA x)(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)(@)=y(6?) with the auxiliary condition
-1
2
jx(¢)d¢ 0 admit a unique solution if the respective assuomptiholds: either (- A)Iy(t) Ytydt=0
0

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

(T 7). (13)
The operator@ is completely continuous, hence, the unique sdlitsalof problem (3), (4) implies that the opera-
tor A+ (5 is continuously invertible in the pair of spac&8)(

Next we introduce a pair of finite dimensional ftinnal spaces, which are subspaces of the mairesp}cand

L_zII , and study the restriction of equation (9) to them
Let M, be the set of all algebraic polynomials which @egdoes not exceed-1; let @, denote the set of all
trigonometric polynomials which order does not ede;
ﬁIﬁ =H{Ww=(W)ka: w(@ON, forl<sks m, w@)O®, for m+is k in;
i = {WE Wkt W (DOM, _y, foris ks m, w@)O®, for m+is k& i

I_I? _Lzomnln' IIn I-| nl:llln*'
We study the restriction of equation (9) to ther pdispaces:
(nm' I_|||n) (14)

In this case conditions (8) apparently hold.
To prove that equation (9) admits a solution whemstered in the pair of spaces (14) we need tmat the val-

ues of (@—Q:jth and ”f— fﬁR . Using the properties of the interpolation polynalsiand Jackson’s theorems
[9] we arrive at the following result: ifi = min{ N.....Ny} then
~ ~R
—0O_ |lu <— , - y 15
(-0 ) s Ml [t ¥, 5 RO (15)

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

We are now in position to use the following theorieam [11] describing the properties of an operatose 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 continuouslhyinvertiblein (X, Y),

) =T, 7Ty <

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

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

0_g -1 A irs-
pe=x], <[, - 97 [o- A4 ]
From estimates (15) and Theorem 1 it follows tleatrf sufficiently large equation (9) admits a uniquéution in

the pair of spaces (14). Hence, the same is tuSLfAE (11), (12). Moreover, the following estimatescribing the rate
of convergence of the approximate solution to tteceone holds:

”G—Uﬁul <ay, where a;= O( n‘”’y) asn- o
We also provide estimates for the regularizatiomiades:
forl<i<l, andm, <i<m: |,8|ﬁ| <o, where g, = O(n’”‘y) as n- o

Conclusions. The method of discrete singularities is applied olving a specific system of first kind singular
integral equations with the Hilbert and Cauchy késnThe system of linear algebraic equations afymating the
given system and auxiliary conditions is derivedisl proved that if the right-hand parts of theteys of singular
integral equations satisfy some smoothness conditemd the kernels are regular then forsufficiently large the
approximating system of linear algebraic equatiadsits a unique solution. Moreover, the rate ofvengence 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 charactesigifcone of the significant elements of the wessteurbines of nuclear power units — the steam
separator-superheater is considered: namely therootion of the dependence of the temperaturbeoheated steam at the outlet of the second stage
on the changing load of the power unit. Modelingasried out taking into account the error limipatiwithout reliable information about its distribu-
tion. To evaluate the coefficients of empirical degence, constructed according to the results pérerental data, it is proposed to use numerical
methods of interval analysis. The interval appraatdws building a refined tube, guaranteed to aimnacceptable dependences of the temperature of
the heated steam on the electric power of the powigr In a situation of data uncertainty and lediterrors, numerical methods of interval analysis
allow creating models of processes and equipmeNP#f units with the maximum possible correspondémeereal object.

Key words: equipment of NPP power units, steam separatorrfsapter, temperature characteristics, uncertaprggessing of experimental
data, non statistical measurement errors, intemvalysis, 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 €IEeMEHTIB BOIOronapoBux TypOiH eneprobnokis AEC — cemaparopa-
naporieperpiBHuKa: no0y10Ba 3aJ1eKHOCTI BiJl HABAHTAXKEHHS! €HEPTrOOJIOKY TEMIIEPATypH MapH, IO HArpiBaeThesl, Ha BUXOJI 3 IPYroro crynexs. Mo-
JIETIOBAHHS 3iICHIOETHCS 3 BpaXyBaHHAM OOMEKEHOCTi MOXMOKH BUMIpIOBaHb Oe3 BiporiaHoi iHpopMaii mpo ii poznoain. J{ns ominroBaHHs koedi-
LEHTIB eMIMIPUYHOT 3QJIKHOCTI, 1110 KOHCTPYIOETBCS 32 PE3y/IbTaTaMU €KCIIEPUMEHTAIBHUX JAHHUX, POMOHYEThCS 3aCTOCYBAHHS YHCEIBHUX METOAIB
IHTEPBAJIBLHOTO aHali3y. [HTepBaIbHNMIA MiAXiA A03BOJISE MOOYAYBATH YTOUHEHY TPYOKY, KA rapaHTOBAHO MICTUTh NPUITYCTHMI 3aJIEKHOCTI TeMIepa-
TypH TapH, IO HAarpiBacThCs Bifl €EKTPUYHOI MOTY)KHOCTI eHeproOyoKy. B cutyanii HeBM3HaYE€HOCTI TaHUX Ta 0OMEXKEHOCTI MOXUOOK YHCENbHI Me-
TOJM IHTEPBAIBLHOTO aHAi3y I03BOJISIIOTH CTBOPIOBATH MOJIENI MPOLECIB Ta YCTaTKyBaHHS €HEProOIOKiB aTOMHHUX €JNEKTPOCTAHLIM 3 MaKCHUMAaIbHO
MOXKJIMBOIO X BiJIIOBiHICTIO peajbHOMY 00’ €KTY.

KurouoBi ciioBa: obnannanns eHepro6iokiB AEC, cemapartop-nmaporneperpiBHUK, TeMIepaTypHi XapaKTepUCTUKH, HEBU3HAYEHICTh, 00poOka
€KCTIepHMEHTAIBHUX JaHUX, HECTATUCTHYHI MOXUOKHM BHUMIpIOBaHb, IHTEPBAIBHUIA aHaIi3, iIHTepBaIbHA MOJEIb.

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

MOJE/JIUPOBAHUE TEMITIEPATYPHBIX XAPAKTEPUCTHUK CEITAPATOPA-
MAPOINEPETPEBATEJISI TAPOTYPBMHHOM YCTAHOBKHM SHEPTOBJIOKA A3C METOJAMM
HMHTEPBAJIBHOI'O AHAJIM3A

PaccMoTpeHO onpejieneHe TeMIEpaTypHbIX XapakTePUCTHK OJHOTO U3 3HAYMMBIX 3JIEMEHTOB BJIAXKHOMAPOBBIX TypOUH 3HEprodiokoB ADC — cena-
paTopa-niaporneperpeBaress: MOCTPOSHHE 3aBICUMOCTH TEMIIEPATyPbl HArPEBAEMOTO Tapa Ha BBIXOJIC M3 BTOPOIi CTYNEHH OT W3MEHSOMIEICs Harpys-
K1 sHeprotioka. MoenupoBaHue BBITIONHAETCS € y4€TOM OFPaHMYEHHOCTH MOTPEIIHOCTH U3MEpeHHit 6e3 T0CTOBEPHO MH(pOpMALKU O ee pacrpe-
neneHun. J{ns oueHuBaHUs KOI(Q(OUIMEHTOB SMIMPUYECKOI 3aBUCUMOCTH, KOHCTPYMPYEMOI TI0 pe3yJIbTaTaM KCIEPUMEHTAIBHBIX JJAHHBIX, Ipeuia-
raeTcs MPUMEHEHHNE YNCICHHBIX METOI0B MHTEPBABHOTO aHAIN3a. VHTEepBaIbHBIH MOAX0A MO3BOAET MOCTPOUTH YTOUHEHHYIO TPYOKY, rapaHTHPO-
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