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Abstract. The Cauchy problem is studied for a nonlinear partial differential equation of Sobolev type (i.e.,
an equation not solved for the highest time derivative) that generalizes the equation of small oscillations
of an absolutely flexible homogeneous rod. The problem is considered in the space of continuous functions
defined on the entire real axis, for which limits exist at infinity. An explicit form of the classical solution to
the corresponding linear homogeneous equation is obtained, and norm estimates for the operator-valued
functions representing this solution are derived. An estimate for the norm of the solution to the Cauchy
problem for the linear homogeneous equation is also given. The time interval of existence and uniqueness
of a classical solution to the auxiliary Cauchy problem related to the original one is established, along
with an estimate for the norm of this local solution. Conditions are found that ensure a correspondence
between the classical solutions of the original and auxiliary Cauchy problems on a certain time interval.
Moreover, conditions are examined under which the classical solution to the Cauchy problem blows up on
a finite time interval.
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1. Introduction

In this paper, we consider the Cauchy problem for the nonlinear partial differential

equation

Fu 1w (10 o N a0 .
ot2  a 0t20x2 a Ort 0x2 wr )= Ox? ox )’

where (t,z) € Ry x R, Ry = (0,+00), R = (—00,400). The prime in the equation denotes
differentiation with respect to u, = d,u = Ou/0zx. The coefficients a and b are positive
constants. The goal of this work is to derive conditions for the existence of a local classical
solution to the Cauchy problem, and conditions under which the solution blows up within a
finite time interval.
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Equations of the form (1) belong to the class of pseudohyperbolic equations, as defined
in monograph [1, Chapter 2|. In the special case where (f(-) = 0), equation (1) describes
small oscillations of an absolutely flexible homogeneous rod [2, Chapter 8, §43, (8.109)].
It is worth noting that such equations are often referred to as Sobolev-type equations in
the literature, since the pioneering work of academician S. L. Sobolev initiated the deep
study of partial differential equations that are not resolved with respect to the highest time
derivative. Currently, a large number of studies are devoted to various problems involving
such equations [3].

The Cauchy problem for equation (1) is considered in the space C[R] [4, Chapter VIII,
§ 1] of continuous functions g = g(x) for which both limits exist as * — £o0, and which are
equipped with the norm ||g||c = sup,¢cg |g(x)|. The initial data are given by

uli—o = @(x), wli=o = Y(x), =z €R, (2)

and the sought classical solution u = u(t,z), (t,x) € Ry x R, Ry = [0, +00), along with all
partial derivatives appearing in equation (1), must for every ¢ belong to C[R] with respect
to x.

We denote by CH[R] = {g(z) € C[R] : ¢'(z),...,9%¥) (x) € C[R]}, for k = 1,2,..., the
subsets of C[R] consisting of k-times differentiable functions.

In equation (1), the nonlinearity f(z), € R, is assumed to be twice continuously
differentiable and to satisfy the estimates

sup 19 (g(a)| < |19 (suplate] )|, i=0.1 (vate) € R, ®

zeR zeR

where |fO(r)| = [f(r)| and |fD(r)| = |f/(r)| for r € R are assumed to be non-decreasing
functions.

We assume the rod is infinite. This idealization is acceptable [5] if optimal damping
devices are placed at the ends of the rod, i.e., the boundary constraints are such that incident
perturbations are not reflected.

The investigation of the Cauchy problem (1), (2) will be carried out according to the
following plan:

1) We verify that the formulation of the Cauchy problem (1), (2) is correct and that a
local-in-time classical solution exists. For this purpose, we first solve the corresponding linear
homogeneous equation of type (1). We note that the Cauchy problem for linear Sobolev-type
equations with constant coefficients is studied in detail in the fundamental monograph [1],
where energy estimates and solvability theorems are obtained in various weighted Sobolev
spaces. However, since we are dealing with the nonlinear equation (1), we employ a different
approach to derive the solution of the corresponding linear equation and obtain the necessary
estimates of auxiliary operator-valued functions. It is also worth mentioning, as pointed out
in [6], that adding (or omitting) lower-order terms in an equation not resolved with respect
to the highest derivative can significantly affect the solvability of the Cauchy problem.

2) We introduce the auxiliary Cauchy problem

Vit — ailvtt:m: +0b (ailvx:m::v + 204 + av) = 3§f(”)a (4)
with initial conditions

vimo = @' (@), vilmo =9 (x), zER. (5)
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For the Cauchy problem (4), (5), we find a time interval [0, ;] during which a unique classical
solution exists, and we estimate its norm in C[R].

3) We establish the connection between the classical solutions u = u(t,z) and v = v(t, x)
of equations (1) and (4), respectively, on the interval [0, ¢1].

4) In the final main section of the paper, we derive sufficient conditions for the blow-up
of the classical solution to the Cauchy problem (1), (2) in finite time.

For the reader’s convenience, we also refer to a related article [7].

2. The Cauchy Problem for the Linear Homogeneous Equation
Let us consider the linear homogeneous equation corresponding to (1):
Ut — @ “Uppgr + b (a_lumm + 22Uy + au) =0. (6)
We introduce a new unknown function:
w(t, ) = u(t,z) — a Luge(t, ), (7)

assuming that the partial derivatives w,, and u:, are continuous for ¢t € EJ’_. Under the
assumption that the initial functions o(z), 1 () belong to C®[R], we can uniquely define the
initial values of w(t,z) as:

-1, n

wli=o = wo(x) = p(x) —a " (2),  wili=o = wi(x) = P(x) —a” ¢ ().

Using the fact that the positive real axis belongs to the resolvent set of the differential
operator 92, we express the solution u(t,z) of equation (6) via the new function w(t, z) as:

+o0o
u(t,z) = (I — ailﬁi)il w(t,x) = \/75 / e Ve (t, z + s) ds. (8)

Here, I denotes the identity operator.
As a result of substitution (8), we obtain the integro-differential equation equivalent to (6):

wy = (A2 + Ar)w, (9)
with operator coefficients defined by:
Ay = —4a’b(al — %)™, D(A) = C[R]; Ay =bd? + 3ab, D(Ay) = CH[R].
In the space C[R], the operator bd? generates a strongly continuous cosine operator

function C(7;b602), 7 € R, which is represented on elements g(z) € C[R] as [8, §1.5]:

C(T;b@%)g(:ﬂ) = % [Q(CE —{—7’\/5) —{—g(m — 7'\/5)} ,

and satisfies the norm estimate:
IC(#682)| <1, teR,.

The perturbed operator Ay = bd2 + 3ab generates a strongly continuous cosine operator
function C(7; A2), 7 € R, which for any g(z) € C[R] has the representation (8, §8.2]:

3ab(T? — 32))
N

T
C(r; Ag)g(x) = C(7;b0;)g(x) +T\/ﬁ/ : < C(s;603) g(x) ds,
0
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where [;(-) is the modified Bessel function of the first kind. The corresponding norm estimate
is:

|C(t; A2)|| < cosh (tV/3ab), ¢ € Ry.

The bounded operator A; = —4a®b(al — 92)~!, with [|A;| < 4ab, generates a cosine
operator function C(7;A;) continuous in the uniform operator topology, which has the
representation [8, §1.4, §4.2]:

[eS)
,7_2n

C(r; A1)g(w) = wA?g(:C) (Vg(z) € CR]), 7€R,

n=0
with the estimate:

|C(t; A1) < cosh (2tVab), t€R,.

The operator A = As + A; results from the bounded perturbation of the unbounded
operator As by A;. Since bounded perturbations preserve the cosine generator property |8,
§8.2], A generates a strongly continuous cosine operator function C(7;A), 7 € R, which
satisfies the representation for g(z) € C[R]:

1

-2

C(r; A)g(x) = C(1; A2)g(z) + 5 /j1 (7’\/ 1— s2, Al)Alc(TS; Ag)g(x) ds,
0

where

1
inAg(e) =+ [VI= R Avgla) dr
0

For t € R, the following norm estimates hold:

1

h (2tv/ab),

l72.(8, A <

|C(t; A)|| < cosh (tv/3ab) + %Cosh (2tV/7ab) =: hi(t). (10)

Associated with the cosine function C(7; A) is the sine operator function (8, §1.4]:
S(ri A)gla) = [ Csi Agla)ds.  gla) € CIR
0

and the linear manifold
Ci[R] = {g(z) € CR]: C(r;A)g(z) € C'(R,C[R])}.

That is, C1[R] C C[R] consists of those functions for which C(7;A)g(x) is continuously
differentiable in 7. Clearly, 2(A) = C?[R] C C1[R].

Using estimate (10), we obtain

sinh (t\/ 3ab) n sinh (225\/ 7ab)
v 3ab 4/ Tab

1S(t; A)|| < =: ho(t), teR,. (11)
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Equation (9) can be rewritten in the space C[R] as an abstract second-order differential
equation:
Wy =AW, te€ Ry, (12)

where W = W (t) : t — w (¢, ) is the desired vector-valued function defined for ¢ € R, with
values in C[R].
For equation (12), we consider the abstract Cauchy problem with initial conditions:

Wm0 = Wo, Wili=o = Wh, (13)

where Wy = wo(x), W1 = wy(x) are elements of the space C[R].

The Cauchy problem (12), (13) is uniformly well-posed |8, §1.4] only when the operator
A is the generator of a strongly continuous cosine operator function C(¢; A). In this case,
the solution to the abstract Cauchy problem is given by the formula W (t) = C(t; A)Wy +
S(t; A)Wl for any Wy € .@(A) and Wj € Cl[R] [8, §1.4].

Now, by applying the inverse transformation (8) and taking into account the
commutativity of the resolvent (I —a~'92)~! with the cosine operator function C(t; A), we
obtain the solution to the Cauchy problem (6), (2):

u(t,z) = C(t; A)p(z) + S(t; A)w(z), teR;. (14)

Thus, we have

Lemma 1. Let the initial functions ¢(x), 1 (x) belong to CW[R]. Then the Cauchy
problem (6), (2) is uniformly well-posed, its classical solution is given by formula (14), and
the following estimate holds:

sup |u(t, z)| < hi(t) sup [¢(@)] + ha(t) sup [¢(z)],
zeR z€R z€R

where the functions hi(t) and hg(t) are defined by inequalities (10) and (11).

REMARK 1. The classical solution W (t) of the abstract Cauchy problem (12), (13) be-
longs to C®) (R, C[R]) and satisfies AW (t) € C(R, C[R]); therefore, the solution u(t,z) of
equation (6) belongs to C24(R,R).

3. Local Solution of the Cauchy Problem for the Nonlinear Equation (4)

Equation (4) is obtained from equation (1) by differentiating both sides with respect to x
and making the substitution u, = v (the left-hand sides of these equations coincide).

Applying the operator (I —a~192)~! to both sides of equation (4), we obtain an equivalent
integro-differential equation, which can be written in the space C[R] as the following abstract
semilinear equation:

Vi = AV + F(V), (15)

where V' = V(t) : t — v(t,x) is the sought vector-valued function, and the operator A is as
in equation (12).
The nonlinear operator F(-) in equation (15) is defined by

F(g) =ala(al —87)~" = 1I] f(9),

where f(-) is the Nemytskii (superposition) operator: f(g) = f(g(z)), g(z) € C[R], and
satisfies the norm estimate:

I1E@)llc < 2alf(lglc)l, g€ CR]. (16)
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For equation (15), we consider the abstract Cauchy problem with initial conditions:
V|t=0 = Vv(], W|t=0 — Vl, (17)

where Vy = ¢/(z), Vi = ¢/(x) are elements of C[R].

The continuous differentiability of the superposition operator in the space of continuous
functions, and the boundedness of the linear operator (al — 92)~!, imply the Fréchet
differentiability of F(-) in C[R]. Therefore, there exists an interval [0, tp) on which the abstract
Cauchy problem (15), (17) has [9, §3] a unique classical solution V' = V (¢) that satisfies the
abstract integral equation

V(t) = C(tA)Vo+StAV1+/St—TA V(7)) dr, (18)
0

for any Vp € 2(A) and V; € C1[R].
From the integral equation (18), using the estimates (10), (11), (16), and (3), we derive
the integral inequality

IV®)lle < h@®Volle + ha(®)IVille + 2a/h2(t =) UV (D)lle)l dr,
0

where [[Volc = sup,er [¢'(2)], [[Villc = supger [¢' (7).
Let

b= max (n@)[Volle + ha()Ville), k2 =20 max ha(t),

tE[O,to} [ to]

and increasing the right-hand side of the integral inequality, we have

V®lle < k1 + ke / IFUV Do)l dr. (19)
0

From inequality (19), we obtain [10, Chapter 1, §1.4] an estimate for the norm of the
classical solution of the abstract Cauchy problem (15), (17) in the space C[R] on the interval
[0, tl]Z

IV()lle < GG (k1) + kat) =t hs(t),

where G(t f | f(s for 7, > 0, G71(-) is the inverse function to G(-), and the interval

[0,¢1] C [0, to) is determined by those ¢ for which G(k;) + kot lies in the domain of definition
of G71(4).

Thus, we have

Lemma 2. Let the function f(-) satisfy condition (3), and let the initial functions ¢(x)
and v (z) belong to C[R] together with their derivatives up to order five inclusive. Then on
the interval [0,t1], there exists a unique classical solution v = v(t,x) to the Cauchy problem
(4), (5), for which the following estimate holds:

sup |v(t,x)| = sup |ux (¢, )| < hg(t), te€[0,t1]. (20)
zeR zeR
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4. Connection Between Solutions of Equations (1) and (4)

Assume that the classical solution v = v(t,z) = u,(t, z) of the auxiliary Cauchy problem
(4), (5), along with its partial derivatives vy (t,x), Vg (t, T), Vezaz(t, ), vz2(t, ), and the
functions v2(t,z) - f'(v(t,x)) and ve(t,x) - f'(v(t,z)), for all values of the time variable
t € [0,t1], belong (with respect to x) to the intersection of the space C[R] with the space
Li(R) of absolutely integrable functions, i.e., fj;o lg(x)|dz < co. All these requirements are
satisfied if on the time interval ¢ € [0,¢;] the following conditions hold:

Ugy Utta s Uttzza s Uraxzs, Uzza, uix ’ f/(um), Uz * f”(um) € C[R] N LI(R) (21)

Note that from the fact that g(z) € C[R] N Li(R), i.e., the integral fj;o lg(z)|dz < oo
converges and the limits lim,_, 1+ g(x) exist, it follows [11, Ch. 2, §29.1] that these limits are
equal to zero: lim,_, 1 g(z) = 0.

Lemma 3. The existence of a local classical solution v = v(t,x), t € [0,1], to the Cauchy
problem (4), (5) implies the existence of the corresponding solution

u=u(t,x) = gm v(t,s)ds = / v(t,s)ds (22)
To——00
o —0

to the Cauchy problem (1), (2) on the same time interval [0, t,], provided conditions (21) and
the following limiting relations hold:

Uty Uttzg s Yzgze, Uz, W — 0 as & — —oo, t € [0,t1]. (23)

< Let v = v(t,z) = ux(t,x), t € [0,t1], be a classical solution of equation (4). Then using
the limiting relations (23), we obtain:

[ R0 ds = [ 200 wlte5) + st 1t 5))] ds

= Uge (£, 2) f (up(t, ) — Hm  ug(t, 20) f (up(t, 20)) = vz (t, @) f (urp(t, x)).

ro——00

Now, substituting expression (22) into equation (1), we obtain an identity on the interval
[0,¢1], which implies that the function (22) is a solution of equation (1). >

5. Blow-Up of the Classical Solution to the Cauchy Problem (1), (2)

In the subsequent analysis, it is assumed that the classical solution u = u(t,x), (t,x) €
[0,¢1] X R, of the Cauchy problem (1), (2), together with the partial derivatives appearing in
equation (1), belongs to the intersection of the space C[R] and the space Ly(R) of square-
integrable functions. All these requirements are satisfied if, on the time interval ¢ € [0, ¢], the
following conditions hold:

oo u(t,x) € CIR]N Lay(R), m+m <4, n=0,1,2, m=0,1,2,3,4. (24)

Such a solution will be called a classical solution of the Cauchy problem (1), (2) in the
space La(R).
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Note that from conditions (24) it follows that the following limiting relations hold:

lim 0y0Yu(t,x) =0, n+m<4, n=0,1,2, m=0,1,2,3,4, t € [0,%1]. (25)
r—+oo

Recall that the inner product and norm in Ls(R) are defined by the formulas:

+oo +00
(0 1) = / o(@)(e) e, ol = / ()2 d.

On the time interval ¢ € [0, ;] for which a classical solution v = u(t,z) of the Cauchy
problem (1), (2) exists, we introduce the functional:

+o0
y(t) = (u,u) + a= (g, up) = / (u? +a Mu2) dz, te[0,t].

—00

Applying the derivative to the functional y(t) gives:

y' () =2 ((u,ur) + a  (ug, ues)
the Cauchy—Schwarz inequality: |(p,¥)| < ||¢ll2]]¢||2, and, denoting

+o0o
2(t) = (g, ur) + @ (g, ) = / (uf +a 'ug,) dz, te(0,t)],

—00

which is another functional related to equation (1), we obtain the auxiliary estimate:

(' (1) < 4y(t)=(t). (26)

We now seek sufficient conditions for the blow-up of the solution of the Cauchy problem
(1), (2), meaning the appearance of a discontinuity of the second kind for the functional y(t)
on some interval [0,¢3] C [0,¢1], which is chosen such that y(¢) > 0 and 3/(t) > 0 hold,
resulting from the initial conditions y(0) > 0 and y'(0) > 0.

Theorem. Suppose the conditions of Lemmas 2 and 3 are satisfied and that the initial
functions ¢(z) and 1 (x) and the nonlinearity f(-) meet the following requirements:

lell3 +a~Hlel3 > 0. (p,9) + a7 (¢, 9) >0,

2]’ (13 + 115 + a 1Y 115 + (f/ ()", @) > a™"bll@"|I5 + abllg|l3,
Fla) = /f(s) ds>0 (YzeR): Fluy)e Li(R),
0

+o0o
1113 + a™ 1¢I5 + = blle" 15 + abliell3 + 2 / F(¢'())dz > 2b]1¢'3,

—00

() + a1 )" > (llell3 +a~ 1&113)

2b(a + 2b) + 2a + ks 1
x (b - Il + =113 ) + Eo ) .
3 a
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then the classical solution u = u(t, z) of the Cauchy problem (1), (2) in the space La(R) blows
up in finite time
_aks
Too < k7' (ol +a 1)
and moreover, the following lower bound holds for the functional:

4b

- - _akg Taks
y(t) = [lull3 + alug |3 > <(||s0||§+a Hle'3) " —kﬂf) ;

where the constants k; and Egy are determined by the parameters a, b, the initial functions
o(x), ¥(x), and the nonlinearity f(-).

< Multiply both sides of equation (1) by u = u(t,z) and integrate the resulting equality
over x from —oo to +00. Then, integrating by parts and using the limiting relations (25), we
obtain

(uge, ) + a_l(um, Ug) + a_lb(um, Ugz) — 2b(ug, ug) + ab(u, u) — (f' (ug) gz, u) = 0. (27)
Using the representations

1 d?

(uge,u) = a(ut,u) — (u,ur) = 5@”””% - ||Ut\|%a
1 d?
(Uttzs Ug) = E(umul«) — (Uta, Ute) = 5@””1«”% - Hut:v”%,

and 1
(utta u) + a_l(uttma u:v) = §y”(t) - Z(t)’

from (27) we derive the equality
Y () + 207 bllugsl13 + 2abllull3 — 2 (ue)tzs, u) = 4bl|us 3 + 22(2). (28)

From equation (28) we find the value at zero of the second derivative of the functional
y(t), and require the following condition to hold:

2b]l'[13 + 1913 + o= W13 + (F (©)¢", ) — a™ bll¢"|I3 — abllel3 > 0,

then on some interval [0,t3] C [0, t2] the inequality y”(t) > 0 will be satisfied.
Applying inequalities (3) and (20), we estimate the fourth term on the left-hand side of
equality (28):

Iz (sup |ux|> \ Ttz )
rER

(using the Cauchy—Schwarz inequality)

+o0o
(1t )tz ) < 2 / | () gl < 2

(29)

< 2/ f'(hs(®))lluzall2lullz < ks (lluaell3 + lul),

where k3 = max;e(o ] |/ (hs(t))].
Taking into account the sequence of inequalities (29), we increase the left-hand side of
equality (28) while simultaneously decreasing the right-hand side:

Y'(8) + (24710 + k) uga |3 + (2ab + ks) ull3 > 22(t), t € [0,3]. (30)
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Multiply both sides of equation (1) by u; = u(t,z) and integrate the resulting equality
over = from —oo to +00. Then, integrating by parts, we have

(wge, ug) + a_l(uttxa Ugz) + a_lb(uxxy Utzz) — 2b(Ug, Utz) + ab(u, uy) + (f(uz), usz) = 0. (31)

Denote by F'(-) the function determined by the nonlinearity of equation (1):

ﬂm=iﬂ$m
0

and assuming F'(u,) € Li(R), t € [0,13], from equality (31) we obtain

1d

S E0 =0, (32)

where E(t) is the functional associated with equation (1):

—+00
B(t) = [[uell3 + a3 + a™ blluwel|3 — 2blJus |13 + ablfull3 + 2 / F(ug) da.

—00

From equality (32) it follows that E(t) does not depend on time, and therefore the equality
holds
B(t) = B(0) = Fo, (33)

where the constant Fy is defined by the formula

+oo
Eo = |93 + o~ H[&'[I3 + a~ blle" |3 — 2bl|¢ (13 + ablle]3 + 2 / F(¢'(z)) d.

—00

Let Ey > 0, and let the nonlinearity of equation (1) satisfy the condition

xX
F(x)z/f(s)ds}O (Vz € R). (34)
0
Note that the set of functions f(-) satisfying condition (34) is not empty. Indeed, for
example, the functions f(x) = 22"+ where n > 0, satisfy condition (34).
Rewrite equality (33) as
+oo
2(t) + a” 'blluae|5 + (a + 2)bl|ul3 + 2 / F(ug)dz = Eo + 2by(t). (35)
—0o0

Decreasing the left-hand side of equality (35), we derive the estimate
HumHg < abil(Eo + 2by(t) — z(t)) (36)

Using inequality (26), we decrease the right-hand side, and applying inequalities (36) and
lul|3 < y(t), we increase the left-hand side of inequality (30). Then we obtain the differential
inequality

y(t)y" () — ka(y/ (£)) + ks () + key(t) > 0, t € [0,3], (37)
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where the coefficients are computed by the formulas

k k
k4:1+%;, k5:2b(a+2)+(2a+1)k3, ]{36: <2+a—b3> EQ,

and we note that k4 >1and 6 =1 — 15%4 = 2(1 + a2—,£’3) > 0.
Let the initial conditions hold

NI

/0> (2002 + 1 25500)

or, substituting the values of y(0) and y/(0),

1 2 2b(a+2)+ (2a + 1)ks 1 2 1
<(s0,¢)+5(s0',¢')> >b o Hsﬁ\|3+5||s0'\|§ + Eo Hsﬁ\|3+5||s0'||§ :

7 o (2ba+2) + (2a+ kg
N akg

<mmP+Eww0

Then, comparing inequality (37) with an ordinary differential inequality [12, Appendix, §2,
(2.38)], we conclude that for the time t3 of existence of the solution to the Cauchy problem
(1), (2), the following upper estimate holds
1 1
ts < T < =
km (u(0))ka—1 - k3 7
WO kel + )

aky
4b

where

ka—1)2 k 2% -
= Gl |00~ (00 — g s voy -
a’k? _ _o_akg B )
= 2 (lel3 + a7 13) 7 | (9, 9) + a7 (¢ ¥"))
2b(a + 2b) + 2a + ks B 9 -
2 a),% (lellz + o ¢'13)” = Eo(llell3 + a 1;@/;;5)],

and for the functional y(t) = ||ul|3 + a™1|luz |3 the following lower bound holds

1 1
y(t) > = 1b

1 a akg
(O = b5 (3 + 0t 1) —rt)

and, therefore,

lim y(t) = +oo.
tleriloy() +00

The author of the article expresses gratitude to the reviewer for careful reading of the
article and comments made.
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BirajgnkaBka3cKuit MaTeMaTHIeCKU XKy PHAJT
2026, Tom 28, Bernyck 3, C. 121-133

PASPYIHIEHVE PEIIEHUA 3AJAYN KON /1 YPABHEHN A MAJIBIX
KOJIEBAHIIT ABCOJIFOTHO I'MBKOI'O OJJTHOPOJIHOI'O CTEPZKHSI

Vmapos X. I, 12

! Akanemust nayk Ueuenckoit PecryGimku,
Poccus, 364043, I'posusrit, yi. B. Anuesa, 19 a;
2 KOMILIEKCHBI# HayYHO-HCCIIEI0BATELCKIH HHCTUTYT
nMm. X. . U6parnmosa Poccuiickoit akageMnn HayK,
Poccusi, 364020, 'posusbrii, CTapornpoMbICTOBCKOE Tiocce, 21 a

E-mail: umarov50@mail.ru

Awnnoranusi. B gannoit pabore nccienyercs 3agada Korru st HemnaeirHOro 1nddepeHnaibHoro ypas-
HEeHUs B YACTHBIX Npou3Boaubix Tuna CoGoseBa (T. €. ypaBHEHHUsI, He PA3PENIEHHOIO OTHOCUTEILHO CTApIIEit
[IPOM3BOJHON 110 BpeMeHHU), 000BIIAIOIIEro ypaBHEHNE MAJbIX KosebaHuil aGCOIOTHO MMOKOrO OJXHOPOIHOIO
cTepKHsA. 3a/lada PACCMATPUBAETCH B IPOCTPAHCTBE HENPEPLIBHLIX (DYHKIIMIA, ONPEIeJIeHHBbIX HA BCE Berie-
CTBEHHO# 0CH, JIJIsi KOTOPBIX CyIIECTBYIOT Ipeesibl Ha 6eckonednocTr. [losyuena sisuas gopma KJIacCUIECKO-
r'o pelleHusi COOTBETCTBYIOIIErO JIMHEHHOTO OJTHOPO/THOIO YPABHEHUsI, & TAKKe BBIBEIEHBI OIEHKU HOPMBI JIJIsI
OIIEPATOPHO3HAYHBIX (DYHKIMIA, TIPeICTaBIIomux 310 pemenue. g 3anaqn Komu jguHeiHOrO 0HOPOIHOTO
YPaBHEHMSI TaKKe IMMOJydYeHA OIEHKa HOPMBI PEIleHsI. YCTAHOBJIEH BPEMEHHON MHTEPBAJ CYIIECTBOBAHUS H
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€IMHCTBEHHOCTU KJIACCUIECKOTO DPEeIeHrsT BCIIOMOTraTebHOM 3amadn Kornum, cBI3aHHOM ¢ MCXOMHOM, a TakKe
OIIEHKA, HOPMBI 3TOT'0 JIOKAJILHOTO perteHusi. HaiijieHbl yciioBusi, 06ecriedanBaioIue COOTBETCTBUE MEXKTY KJIac-
CAYECKUMU PeIIeHUusIMU UCXOTHOM 1 BCIIOMOraTeibHOHM 3aa4d Kol Ha ompejie/IeHHOM BpEMEHHOM WHTEPBAJIE.
Kpowme Toro, ycranosiieHBI yCa0BHUs, IpU KOTOPBIX KJIACCHYECKOe pereHne 3amadn Kormmm paspyrmaercs 3a
KOHEYHOE BpeMsl.

KutroueBble ciioBa: Masible KosiebaHus abCOIIOTHO TMOKOIO OJIHOPOHOIO CTEPrKHsI, HeJIMHEIHOe ypaBHe-
uue tuna CobosieBa, B3PbIB PEIIEHUs.
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