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Currently, most of the major oil and gas fields produced have almost exhausted their oil capacity .
In this regard, there is a high interest in small ”preserved” deposits. Thanks to scientific and technical
progress, the labor intensity of extracting hydrocarbon raw materials from such fields has decreased
many times. But there are many difficulties with understanding the current state of the field during
the period of operation.

The direct task of gravimetry is to calculate the gravitational field on the Earth’s surface, taking
into account the known location and the composition of the inhomogeneity. To do this, we need
information about the geological and lithological structure of the field, that is , we need to know the
density distribution over the entire area under study. The formulation of the problem and the analysis
of the solution of the direct and inverse problem on model data were previously described in [1-2].

When working with real data, we decided to use graphical data on the geological and lithological
profile, which gives a fairly accurate representation of the density structure in the section. They were
obtained during the exploration of the oil field. To use this graphic data in our calculations for a
direct task, you must first process it and convert it to digital format.

We wrote a program in Python. It divides the original image into rectangular areas with the
necessary step. In each rectangle, we count the number of pixels of a particular color. Select the color
with the maximum number of pixels for the color of this rectangle. We run through all the cells in this
way. We are forming a matrix. From the dictionary, replace the density value corresponding to this
color. Thus, we get a density matrix in digital format, which is completely consistent with the format
of the solution of the direct problem. It is easily integrated into the overall program and facilitates
the entire process.

To date, results have already been obtained for solving a direct problem with real data. It is planned
to use our experience in solving the inverse problem of gravimetry and further implementation of the
GIS system in the framework of the project.
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We will introduce for consideration a class of continuously-differentiable at times t and bounded
on a norm matrices Ξ.

Consider the problem of construction of a material system by given (n− s)-dimensional program
manifold Ω (t) ≡ ω(t, x) = 0, in the following form [1]:

ẋ = f (t, x)−B1(t)ξ, ξ = ϕ (t, σ) , σ = P T (t)ω, t ∈ I = [0, ∞) , (1)

where x ∈ Rn is a state vector of the object, f ∈ Rn is a vector-function, satisfying to conditions of
existence of a solution x(t) = 0, and B1 ∈ Ξn×r, P ∈ Ξs×r are matrices, ω ∈ Rs(s ≤ n) is a vector,
ξ ∈ Rr is a differentiable in all variables non-stationary vector-function, satisfying to conditions of
local quadratic connection

ϕ(t, 0) = 0 ∧ 0 < σTϕ(t, σ) ≤ σTK(t)σ, ∀ σ 6= 0, (2)

K1 ≤
∂ϕ(t, σ)

∂σ
≤ K2, , [K(t) = KT (t) >> 0] ∈ Ξr×r Ki = KT

i > 0.

This problem reduce to investigation of quality properties of the following system with respect to
vector-function ω [2, 3]:

ω̇ = −A(t)ω −B(t)ξ, ξ = ϕ (t, σ) , σ = P T (t)ω, t ∈ I = [0, ∞) . (3)

Here nonlinearity satisfies also to generalized conditions (2), and F (t, x, ω) = −A(t)ω, A ∈

Ξs×s, H(t) =
∂ω

∂x
, B(t) = H(t)B1(t).

The reviews of the works devoted to the construction of autonomous and non-autonomous auto-
matic control systems on the given program manifold possessing of quality properties and to solving
of various inverse problems of dynamics were shown (see [3]-[8]).

Statement of the Problem. To get the condition of absolute stability of a program manifold
Ω(t) of the non-autonomous indirect control systems with non-stationary nonlinearity in relation to
the given vector-function ω.

Theorem 1. Suppose that there exist matrices L = LT > 0,
β = diag (β1, . . . , βr) > 0, non-autonomous non-linear function ϕ(t, σ) satisfies the conditions (2) and
−V̇ |(3) = W .

Then in order that, the program manyfold Ω (t) with respect to the vector function ω will satisfy to
inequalities

λ1‖z(t0)‖exp[α1(t− t0)] ≤ ‖z(t)‖ ≤ λ2‖z(t0)‖exp[α2(t− t0)],

it is sufficient performing of the following conditions

l1(‖z‖2 ≤ V ≤ l2(‖z‖2, g1(‖z‖2 ≤W ≤ g2(‖z‖2, (4)

where z(t0) = ‖ω(t0) ξ(t0)‖T , z(t) = ‖ω(t) ξ(t)‖T and λ1, λ2, α1, α2, l1, l2, g1, g2 are positive constants.
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