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ABSTRACT

The article considers a geometric body with a figure as an interconnected set of points
limited in space in a certain way. Here, when moving a geometric body in space, there is
no change in the relative position of its elements.
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One of the main scientific directions in the
development of modern descriptive geometry
is the applied geometry of surfaces. Technical
progress puts more complex tasks in this area
before geometers, which can be solved only on
the basis of the generalization of existing
methods and synthesis of new ones. The
applied geometry apparatus is now acquiring a
modeling, engineering character, which allows
to search and find optimal solutions. This
article is devoted to the creation of new
surfaces in the measuring space. The proposed
method is a generalization of such widely used
methods of constructing surfaces, like a frame-
kinematic method of dependent sections and
others. The result of the generalization was the
unified method of analytic description of
surfaces and geometric bodies, as well as their
sets.

The two-dimensional space R? is empty, which
is an infinite surface and moving it in the
direction S «not parallel» to it itself, fill the

space @21 by a plurality of congruent surfaces
that form three-dimensional space R3.

It can also be arguing: all @22 The set of points
of the two-dimensional space a, moving the
parallel to the specified direction S, forms ©22 a

plurality of curves of lines, filling the space R3.
Thus, R3 contains a minimum of two families of

geometric elements consisting of ©21 sets of
congruent surfaces and @22 of a plurality of

lines curves, congruent directions s.
Consider the following proposals.
Proposal. The three-dimensional space is

formed by ©23 sets of points located on a
certain law.Proof. It is known that the surface q,
has ©22 set of points, and the curve directing -
o0l multiple points.

Each points s corresponds to one surface R?, it
means that R3 contains @21 x ©02 ©03 of the set
points. Otherwise, the surface o has ©22
multiple points; These points, moving parallel
to the direction §, fill the space R3 92 by a plot
of curves of lines. If we consider that each of
these curves of the lines contains @21 a plurality
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of points, then all points R3 will be @21 x @02 =
223, Two consequences flow from this property.

Sample 1. The solid space is formed by 22 by a
set of one-dimensional space located on a
specific law.

Sample 2. Three-dimensional space can be
formed by ©2! with many two-dimensional
space located on a certain law.
Three-dimensional bodies are part of the three-
dimensional space, in a certain way limited.The
following methods of modeling three-
dimensional body are offered. As producing, we
take a two-dimensional body (Fig. 1). By
moving it in the direction S [so si], not parallel
to him, we obtain @21 a plurality of congruent

two-dimensional bodies a,ai..., ai, which forms
a three-dimensional body.

Formation of congruity three-dimensional
bodies. Fig.1.

According to the form a and s (see Fig. 1.2) R3
can be divided into the following groups:

1) a - arbitrary surface, s-spatial curve; R 3

contains minimum of two families: @21 sets

of congruent surfaces and ©22 set of
congruent spatial lines curves;

2) a - arbitrary surface, s-flat curve line. The
middle space and body contain at least two
families:

S[so s.]

The formation of sets of congruity flat curves of
the line. Fig.2

221 sets of congruent surfaces and =22 sets of
congruent flat curves of lines;

3) a - arbitrary surface, s-straight line. The
three-dimensional space contains a minimum
of two families: @1 sets of congruent surfaces

and ©922 sets of straight lines;
4) a- plane, s-spatial curve line; R 3 contains
minimum two families; @21 sets of planes and

002 sets of spatial curves of lines;
5) a-plane, s-flat curve line; R 3 contains a
minimum of two families; 21 sets of planes and

©02 sets of spatial curves of lines;
6) a -plane, s -straight line; R 3 consists of @21
sets of planes and ©°2 straight lines.

Most often, the three-dimensional space is
considered as an educated movement of two-
dimensional space on a certain law. Two-
dimensional space, producing three-
dimensional space, we call the generators. It
can save its form when moving, changing only
the position or position and form.
The law of movement of the forming can be
manageable mathematically; one or several
directing lines, etc. These mathematical
functions or lines are called directing. For
example, in Fig. 1, a - forming, s -directing.
Let the forming surface have Mi a directing
curve s - Nj of form and position parameters,
where i=m+h, j= I+k, m- parameters of the form,
h- position parameters producing, [ -parameter
of the form, k - parameter of the position of
directing.
By controlling Mi and Nj parameters, you can
generalize the mode of modeling R 3, which is
carried out as follows:
1) All parameters M; and Nj are constant, while
moving the «parallel» direction, the direction s
is performed, the character of which depends
on the view of the s curve;
2) One of the parameters of the shape or
position of the producing or directing, for
example, the M; variable, and all other form
parameters and the position of the producing
and directing are constant, for example, the
constants Mz, M3, ..., Mm, Mm + 1, Mm+2, Mm + 3,
., Mn; N1y, N2 ..., N;..,Nk. In this case, the
producing performs a complex movement due
to one form parameter or position (for
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example, Mi). This movement is called
homogeneous movement producing. The
nature of the homogeneous motion of the
producing depends on the nature of the task of
the variable parameter, in this case, from the M;

Variable parameter, for example M; can be
specified as a mathematical function from an
arbitrary alternating argument. The argument
may vary arbitrarily, regardless of the

determinants R3 (@,S). For collapsed

conditions, the variable argument can
functionally depend on any parameters of the
determinant or from an arbitrary other
necessary parameter or alternating (in the
form of a graph or some geometric or
engineering condition, etc.);

3) Both parameters of producing or directing-
variables. If these two parameters of the
directing are specified in the form of a
mathematical function from two arbitrary
arguments, three different types of R3 are
formed, since the specified producing makes
movements in three directions. One of these
directions-given s, the other two are specified
in the form of a mathematical function. Setting
the functional dependence between these three
directions through one argument, we obtain a
more generalized view of R3 formed by a triple
complex movement of producing;

4) Three, four, five, etc. - all parameters of
form and position M; N; producing and
directing variables. If Mi and Nj are given in the
form of a mathematical function, then two
cases are possible: a) All form and position
parameters M; and Nj are set as a functional
dependence on (i+j) arguments that are not
dependent on each other. In this case, the
(i+j+1)-e set of different types of R3 is formed,
since the given generator moves along the
(i+j+1)-my set of types of directions;

b) between the (i+j+1)-m set of types of
directions, a functional dependence is
established through one argument. Then we
obtain a generalized method of modeling with a
multitude of R3, which is formed (i+j+1)-m
multiple movements of producing, controlled
by one argument.

Three-dimensional space, as an object of
engineering research, can be obtained in the

form of some technical detail, the geometric
location of points or lines, the equation of the
result of moving two-dimensional space, etc.
On the other hand, R3 can be used in geometry
as coordinate systems, in which the spatial
elements are measured. For this, in the
producing a (Fig. 3), choose an arbitrary point
A=0. Take two curves undergoing lines,
through this point, having accepted them for
the axis x and y. vet2. The curve formed by the
movement of the point A=0 in the direction s,

we use as a third axis Z. X and y axes in can

serve any line curves belonging to a.

Similarly, with the help of R3, you can simulate
a three-dimensional, four-dimensional, etc. n-
dimensional coordinate system. The main
factor at the same time is the number of
directions. All geometric spaces (one-
dimensional two-dimensional and n-
dimensional) have form and position
parameters, which can be controlled from one
type of coordinate system to another. For
example, the three-dimensional space has M;
(i=m+h) and N; (j=k+I) of form and position
parameters. With Mi =const and N; = const, we
obtain a one-dimensional, two-dimensional,
etc, n dimensional coordinate system,
modeling methods. If at least one of the
parameters of the variable space producing or
modeling, then the coordinate system
associated with it is also a variable. Let one of
the parameters of the form producing, for
example, M, variable (see Fig. 3), the remaining
form parameters and positions of the
producing and directings are permanent (for
example, M2 = const M3 = const,..., Mh = const,
N1= const N2= const ,... Nk= const). In this case,
the following cases are possible:

1) Mi1=Mi(t). When moving the producing
"parallel” s, the space changes its shape. The
change occurs with ¢, regardless of the
direction s. The x, y, z-axis of the coordinate
system (see cris.3) associated with the
producing, change their parameters t and s.
Thus, to control the coordinate systems, we
have two parameters;

2) M1= Mi(t). t = t (s). There is a change in the
parameters of the coordinate system controlled
by one parameter s.
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Control in one parameter Fig. 3.
Consider the case when you first two
parameters of the shape and position of the
directing and producing variables, and then
three, four, etc. all parameters variables; For
example, Mi= Mi(t1), M2= M2(tz2)..., Mh = Mh (tn),
Ni= N1 (tl1), N2= N2(t'2), Nk= Nk (t'k). We have
t1, ..., th, t11, ..., tk! and s -parameters of control
systems of coordinates, controlling which
separately, provide the transition from one
type of coordinate system to another. To
ensure this transition with one parameter,
proceed as follows: t1 =t1 (s), tz2=t2(S), ... th=tn
(s), tli=tl1 (s), tl2=tl2(s) ,... tlk= tlk (s) where s-
transition control parameters from one
coordinate system to another; ti(s), t2(s), ..., t
(s), t'1 (s), t'2 (s), ..., tik (s)-lifting coordinate
systems. Thus, the geometric body can be
considered as consisting of other, more
complex geometric elements, segments, direct
and curves of lines, compartments of planes
and curves of surfaces, in turn expressed by
point sets.
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