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In this paper, consider uniform analogues of p spaces and perfect mappings. And also It 

is shown that a uniform space ,X can be uniformly perfectly mapped onto some uniform space 

,Y ofweight s, if ,X  is a uniformly p space. 

Keywords: uniformly p space, uniformly perfectspace. 

 
Czech mathematician Z. Frolik in 1960 [1] proved the following: 

-complete paracompacta if and only if they are 

mapped onto complete metric spaces by means of perfect mappings. 

In 1961 at the Symposium in Prague P.S.Alexandroff put forward a hypothesis: 

preimages 

hypothesis was not justified: The Sorgenfrei spaces [3] are paracompact spaces [2], 

but their cartesian square is not a paracompact space [2]. The product of the perfect 

preimages of the metric spaces is a perfect preimage of the product of the metrizable 

spaces and hence it is paracompact. Contradiction. 

Arhangelskii A.V. introduced the concept of p space by means of 

characterization of paracompacta that are perfect preimages of metric spaces [2]. 
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THEOREM (Arhangelskii, A.V. [4]). In order that the a space X can be 

perfectly mapped onto some metric space, it is necessary and sufficient to X  is a 

p space paracompactum. 

This theorem not only gave the full answer to the Alexandroff hypothesis, but 

also sparked a lot of interesting research. 

From the beginning, the seventies of the last century and the intensive study of 

uniform analogues essential classes of topological spaces began such as the 

connected and other spaces. 

The theory of dimension and absolutes (projective objects) of uniform spaces were 

constructed. There uniform analogues of such important classes of continuous 

mappings as the class of perfect, closed and quotient mappings were also found and 

their theories were built.  

This talk is devoted to uniform analogues of p spaces and perfect mappings. 

DEFINITION 1.A uniform space ,X  is called uniformly p space, where 

0 w  if there is a pseudo uniformity  satisfying to the following 

conditions: 

w  

: xx K is compact for all x X . 

(3)The system :xK  is a fundamental system of neighborhoods of the 

compact xK  in ,X  for each x X . 

Uniformly 0 - p spaces are called uniformly p space. 

Every metrizable uniform space is uniformly p space and every uniformly 

p space is uniformly paracompact. 

If X is a p spaceparacompact (or traditionally p -paracompact), and *  is its 

universal uniformity, then the uniform space *,X  is a uniformly p space. 

THEOREM 1.For a uniform space ,X  the following conditions are 

equivalent: 

1

2
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1) A uniform space ,X  is uniformly p space. 

2) A uniform space ,X  is mapped onto some uniform space ,Y  of 

weight w  by a perfect uniformly continuous mapping. 

COROLLARY. For a uniform space ,X  the following conditions are 

equivalent: 

1  The uniform space ,X  is uniformly p space. 

2  The uniform space ,X  is mapped onto some uniform metrizable space 

,Y  by a perfect uniformly continuous mapping. 

For the formulation of a complete uniform analogue of the above-mentioned 

the Arhangelskii theorem on p space paracompacta, we will need a uniform 

analogue of perfect mapping. I.A.Weinstein[6] introduced the class of perfect 

mappings [4]. 

Let : , ,f X Y  be a uniformly continuous mapping of uniform space

,X to a uniform space ,Y . Pseudo uniformity f is called a base of a 

uniformly continuous mapping f , if for every  there exists and f such 

that a covering 1f  is a refinement of a covering . In other words, pseudo 

uniformity f is called a base of mapping f , if 1sup ,f f ,where

1f : there is  such that 1f . 

Every uniformly continuous mapping have, generally speaking, a lot of bases. 

DEFINITION 2.A uniformly continuous mapping : , ,f X Y  of a 

uniform space ,X  to a uniform space ,Y  is called precompact if the map f  has 

a precompactbase f . 

DEFINITION 3.A uniformly continuous mapping : , ,f X Y  of a 

uniform space ,X  to a uniform space ,Y  is called uniformly perfect if it is both 

precompact and is perfect. 
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Let Unif  be the category of uniform spaces and uniformly continuous maps. 

Let us consider in the category Unif  the following square: 

1

1 1

1

1 1

, ,

, , ,

g

g

X X

f f

Y Y

     (1) 

Square (1) is called pull-back in the category Unif  if, firstly, it is commutative 

and, secondly, for every pair of morphisms : , ,Z W Y  and 1 1: , ,Z W X  such 

that 1 1g f f  there exists a unique morphism : , ,h Z W X  satisfying f h and 

g h . 

Now we consider in the category the following square: 

1

, ,

, ,

g

g

X sX s

f s f

Y sY s ,

     (2) 

where ,sX s  and ,sY s  are Samuel compact extensions of uniform spaces 

,X  and ,Y  respectively, s f  is an extension of f , and Xi and Yi  are uniformly 

-back 

in the categoryUnif . 

The following theorem gives a categorical characteristic of uniformly perfect 

mappings. 

THEOREM 2.A mapping : , ,f X Y  of a uniform space ,X  onto a 

uniform space ,Y  is uniformly perfect if and only if the square (2) pull-back on the 

category .Unif  

The role of uniformly perfect maps among all uniformly continuous maps to 

some extent is reveal by the following theorem: 

THEOREM 3.Let : , ,f X Y be a uniformly perfect mapping of a 

uniform space ,X  onto a uniform space ,Y . Then the following properties are 

direct and inverse invariants: 

1. Completeness and index of completeness; 
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2. Precompactness;

3. boundedness;

4. Uniform locally compactness;

5. -completeness;

6. Uniform R paracompactness;

7. p space.

THEOREM 4. For a uniform space ,X the following conditions are 

equivalent:

1. Uniform space ,X weight w can be uniformly perfect mapped onto 

some uniform space ,Y ;

2. Uniform space of weight w is uniformly isomorphic to the closed 

subspace of the product of a uniform space ,Y on some compact. 

DEFINITION 4. Let : , ,f X Y uniformly continuous mapping. The 

mapping f is said to be complete, if any Cauchy filter in ,X for some f

converges ,Y , in converges in ,X .

Consider the following square in the category Unif ;

, ,

, , ,

X

Y

i

i

f f

X X

Y Y

(3)

where is ,X and ,Y are completions of uniform 

spaces ,X and ,Y , respectively, Xi and Yi are uniform embedding and f is a 

unique extension of the mapping f .

It is easy to see that square (3) is commutative, but not necessarily pull-back in 

the category Unif .

THEOREM 5. For a uniformly continuous mapping : , ,f X Y of a 

uniform space ,X onto a uniform space ,Y the following conditions are 

equivalent:
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 1) The mapping f  is complete. 

2 \ \f X X Y Y . 

3  The square (3) is pull - back categoryUnif . 

The following theorem extends to the uniformly continuous maps the following 

fundamental fact: a uniform space is compact if and only if it is complete and 

precompact . 

THEOREM 6.  A mapping : , ,f X Y  of a uniform space ,X  onto a 

uniform space ,Y  is uniformly perfect if and only if it is complete and precompact. 

DEFINITION 5. Let : , ,f X Y  be uniformly continuous mapping of a 

uniform space ,X  to a uniform space ,Y . A uniformly continuous mapping 

: , ,f X Y  of a uniform space ,X  to a uniform space ,Y  is called the 

completion of the mapping f  if the following conditions hold: 

1  The uniform space ,X  is a dense uniform space of the uniform space 

,X . 

2 /f f X  

3  The mapping f  is complete. 

THEOREM 7. Every uniformly continuous mapping : , ,f X Y  of a 

uniform space ,X  to a uniform space ,Y  has a unique, up to isomorphism 

uniform completion. 

THEOREM 8. For a uniformly continuous mapping : , ,f X Y  of a 

uniform space ,X  onto a uniform space ,Y  the following conditions are 

equivalent: 

1  The mapping f  is precompact. 

2  Completion f  of f  is precompact. 

3  Completion f  of f  is uniformly perfect. 
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DEFINITION 6.Let  ,X be a uniformly p space, and   be a pseudo 

uniformity, satisfying conditions 1) -3) of definition 1. Uniform space ,X  is 

called uniformly  A  spaces, if there exists a precompa t pseudo uniformity , 

where sup , . 

THEOREM 9. In order to a uniform space ,X  can be uniformly perfectly 

mapped onto some uniform space ,Y of weight w , it is necessary and 

sufficiently to be uniform p space. 

COROLLARY. In order to a uniform space ,X  can be uniformly perfectly 

mapped onto a uniform metric space, it is necessary and sufficiently to be uniformly 

p space.  

REMARK 1. If uniformity is a maximal uniformity, then from above stated 

results imply many topological results, in particular, the last corollary turns to the 

Arhangelskii theorem. 

REMARK 2. -complete spaces are 

defined and the uniform analogue above the given Frolik theorem. In 1963, Japanese 

mathematician K. Morita introduced the class of M spaces and built their theory [9]. 

In the class of paracompacta M space, coincide with the class of p spaces. M

spaces is precisely quasi-perfect preimages of metric spaces. Uniform analogues of 

the theory M spaces were constructed. 
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As a consequence of the effect of numerousity, the following synergetic phenomenon of 

regularity was opened by means of numerical experiments. Motion of equal, repelling by the 
Coulomb law electrical charges from a random initial distribution on a topological torus form a 
final regular gridwas modeled by computer. When the number of charges is a square of even 
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number then the grid is square in most of experiments; when it is a square of odd number then the 
grid is triangular in most of experiments.

Keywords: effect of numerousity, synergetic, phenomenon, numerical experiment, 
Coulomblaw, electricalcharges 
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N=256). 

PROGRAM sab_3; 
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USES CRT, graph;

var hxy,vx,vy,dx,dy,dxy,dxy1,hxy1,z,z2,xj,yj,dxy2,dxyd: double; 

I,j,nxy,it,nt,np,ihand,n_time,ik: longint; 

vardrv, mode,f,n: integer; 

x,y:array[1..300] of double; 

xn,yn:array[1..300] of integer; 

begin {main} 

drv:=0; mode:=VgaHi; 

InitGraph(drv,mode, c:\tp\bgi ); 

randomize; 

SetTextStyle(0,0,2); 

OutTextXY(30,20, Pankov, Tagaeva, 2018. Repelling 256 electrical charges 

on torus ); 

OutTextXY(100,40, (Wait a little) ); 

z:=700.; z2:=z/2.0; 

np:=10; {nt:=500*n_time;} hxy:=1.0; hxy1:=hxy; nt:=1000; nxy:=256; 

forik:=1 to nxy do begin  x[ik]:=z*random; y[ik]:=z*random; 

xn[ik]:=round(x[ik]); yn[ik]:=round(y[ik]); 

Setcolor(green); circle(xn[ik]+80,yn[ik]+70,2); 

end; 

for it:=0 to nt do 

begin {it} if it>np then hxy:=2.0*hxy1; 

if it>2*np then hxy:=4.0*hxy1; 

for i:=1 to nxy do 

begin {i=ix} vx:=0.; vy:=0.; for j:=1 to nxy do 

begin if j<>I then begin 

xj:=x[j]; if xj>x[i]+z2 then xj:=xj-z; if xj<x[i]-z2 then xj:=xj+z; 

yj:=y[j]; if yj>y[i]+z2 then yj:=yj-z; if yj<y[i]-z2 then yj:=yj+z; 

dxy2:=sqr(x[i]-xj)+sqr(y[i]-yj)+1.; 

dxy1:=z/(dxy2*sqrt(dxy2)); if dxy1<sqr(z)/nxy*0.5 then begin 
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dx:=(x[i]-xj)*dxy1; dy:=(y[i]-yj)*dxy1;

vx:=vx+dx; vy:=vy+dy; end; 

end; end; 

 x[i]:=x[i]+vx*hxy; if x[i]>z then x[i]:=x[i]-z; if x[i]<0. Then x[i]:=x[i]+z; 

 y[i]:=y[i]+vy*hxy; if y[i]>z then y[i]:=y[i]-z; if y[i]<0. Then y[i]:=y[i]+z; 

end {i=ix}; 

forik:=1 to nxy do begin xn[ik]:=round(x[ik]); 

yn[ik]:=round(y[ik]) end; 

{forik:=1 to nxy do write(xn[ik]:5,yn[ik]:5); writeln; 

readln;} 

end {it}; 

Setcolor(white); 

repeat 

for ik:=1 to nxy do begin circle(xn[ik]+80,yn[ik]+70,8); 

circle(xn[ik]+80,yn[ik]+70,6); circle(xn[ik]+80,yn[ik]+70,4); 

circle(xn[ik]+80,yn[ik]+70,2) end; 

delay(100); 

untilkeypressed; 

END. 

. 
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-
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-
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In preceding papers implementations of strange attractors were too complicated. In this 
paper such phenomenon is presented as rolling of a ball along a smooth surface with three juts by  
gravity effect.The motion of the ball proves to be unpredictable. A corresponding system of 
differential equations is constructed and solved approximately on a computer. Also such surface is 
made of iron and tested. 

Keywords: attractor, smooth surface, phenomenon, differential equation, system of 
equations, implementation 
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v1:=v0+h(F(w0)+F(w1))/2, w1:=w0+h(v0+v1)/2.                                              (4) 
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PROGRAM sab_att; 

USES CRT, graph; 

var x,y,xn,yn,vx,vy,vxn,vyn,dx,dy,dxy2,ht,z,ffx,ffy: double; 

var xn1,yn1,vxn1,vyn1,ffx1,ffy1: double; 

I,j,nxy,it,nt,np,ihand,n_time,ik: longint; 

vardrv, mode,f,n,xg,yg,zg: integer; 

xf,yf:array[1..3] of double; 

xfg,yfg:array[1..3] of integer; 

procedure grad(varfx,fy,xx,yy:double); 

varfxx, fyy, fxy, a: double; 

begin  fxx:=0.; fyy:=0.; a:=1.0; 

for j:=1 to 3 do begin 

dxy2:=sqr(xx-xf[j])+sqr(yy-yf[j])+0.01; 

fxx:=fxx+2.0*(xx-xf[j])/sqr(dxy2); 

fyy:=fyy+2.0*(yy-yf[j])/sqr(dxy2) end; 

fxx:=fxx-2.0*a*xx; fyy:=fyy-2.0*a*yy; 

fxy:=sqr(fxx)+sqr(fyy)+1.0; 

fxx:=fxx/fxy; fyy:=fyy/fxy; 

fx:=fxx; fy:=fyy; end; 

begin {main} 

drv:=0; mode:=VgaHi; InitGraph(drv,mode, c:\tp\bgi ); 

randomize; 

SetTextStyle(0,0,2); 

OutTextXY(30,20, Pankov, Tagaeva, 2018. Strange attractor ); 

z:=300.; zg:=round(z)+30; 

xf[1]:=-1.0; yf[1]:=0.0; xf[2]:=1.0/2.0; yf[2]:=sqrt(3.0)/2.0; 

xf[3]:=1.0/2.0; yf[3]:=-sqrt(3.0)/2.0; 
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for j:=1 to 3 do begin xfg[j]:=round(z*xf[j]); yfg[j]:=round(z*yf[j]);

Setcolor(green); circle(xfg[j]+zg,yfg[j]+zg,8); end; 

x:=0.3; y:=0.1; vx:=0.; vy:=0.; ht:=0.1; nt:=400; 

for it:=0 to nt do 

begin {it}  grad(ffx,ffy,x,y); 

vxn1:=vx+ffx*ht; vyn1:=vy+ffy*ht; 

 xn1:=x+(vx+vxn1)*ht/2.0; yn1:=y+(vy+vyn1)*ht/2.0; 

grad(ffx1,ffy1,xn1,yn1); 

vxn:=vx+(ffx+ffx1)*ht/2.0; vyn:=vy+(ffy+ffy1)*ht/2.0; 

xn:=x+(vx+vxn)*ht/2.0; yn:=y+(vy+vyn)*ht/2.0; 

xg:=round(z*xn); yg:=round(z*yn); 

Setcolor(white); circle(xg+zg,yg+zg,2+(it div 100)); delay(50); 

x:=xn; y:=yn; vx:=vxn; vy:=vyn; end {it}; END. 
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As a specification of the second law of thermodynamic, earlier the authors derived 

estimations from below on increasing of entropy while motion of a material point over definite 
distance on depending on time in permanently unstable systems. The exact estimation for motion 
without friction and estimations for motion with friction by means of computer are obtained in this 
paper. 

Keywords: entropy, control, differential equation, permanently unstable system, friction 
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The paper presents a mathematical model of the problem of determining the size of the 

acreage for each type of crop in each sector of the economy on the criterion of maximum income. 
The operability of the model is checked with a test example. 
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In this paper basedon a formula for one class of second order linear differential equations 
with variable coefficients were established sufficient conditions of exponential estimate of solutions 
for one class of second order integro-differential equations on the semiaxis. 
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Sufficient conditions are established for estimating on the semiaxis of all solutions and their 
first derivatives of a second-order linear integro-differential equation of Volterra type on the 
derivative of the desired function that is solvable with respect to the second. For this, a nonstandard 
method of reduction to the system, a weighting function method, a method of transforming 
V.Volterra equations, a method of shearing functions, and a method of integral inequalities are 
developed. 

Keywords: implicit integro-differential equation, estimation of solutions, estimation of first 
derivatives of solutions, non-standard method of reduction to the system, weight functions method, 
method of cutting functions. 
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Sufficient conditions are established for the absolute and quadratic integrability on the semi-

axis of the components of the solution of a system of linear integral equations of the second kind of 
Volterra type in the case when the free term of this system may not have the corresponding studied 
properties. The matrix method of weight functions, the vector analogue of the partial shear method, 
are developed and the main lemma of Ya.V. Bykov on integral inequality is applied. 

Keywords: Volterra type system of integral equations of the second kind, absolute 
integrability, quadratic integrability, matrix partial shear method, main lemma of Ya.V. Bykov. 
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The paper presents a mathematical model of the problem of optimal distribution of 

investment between agricultural firms. The performance of the model is demonstrated by a 
numerical example. 
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Some properties of square matrices preserving symmetry are found. In particular, the 

principle of conservation of symmetry in block matrices is revealed, which gives a method for 
constructing the same symmetric matrices of an increasingly high order. Some properties of the 
arithmetic progression are used. 

Keywords: Magic Squares, square block matrices, square constant, arithmetic progression. 
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In this paper, we study the problem of solvability of the Cauchy problem for nonlinear third-

order partial differential integro-differential equations and find the integral representation of the 
solutions obtained. By virtue of the nonlinearity of the initial problems, the found sufficient 
conditions,generally speaking, do not guarantee the uniqueness of the solutions obtained. 

Keywords: integro-differential equations in partial derivatives, a sufficient condition for the 
solvability of the problem, a mapping into itself, the principle of compressed mappings, a non-linear 
Volterra integral equation of the second kind, a space of functions continuous with its derivatives, 
an integral representation of solutions of the Cauchy problem. 
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The notion of equation arises in various branches of mathematics. The aim of the paper is to 
unite these notions with the assistance of notion of predicate and construct elements of the category 
of equations on the base of well-known categories. A new general notion of equation is introduced 
and elements of the category of equations with its objects and morphisms and its subcategories 
including known types of tasks for various equations as well as new types of mathematical tasks are 
constructed in the paper. 

Keywords: category, morphism, equation, predicate, solution 
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The article considersthe economy of the Kyrgyz Republic as a complex system. The 
negative role of the existing sectoral disproportions in the development of the region is revealed and 
the need for a qualitative transformation of the structure of the national economic complex of the 
Kyrgyz Republic is substantiated. An approach to optimizing the sectoral structure of the regional 
economy is proposed, based on the identification of priority and auxiliary sectors with stable links 
and forming directions for improving the competitiveness of the region. 

Key words: Complex system, branch structure, optimization, competitiveness. 
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  In this paper, using an unconventional method, the Lyapunov exponent is calculated with 
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1010 and a fundamental solution system of the dynamical system under consideration is 

constructed.
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compoundmotion in a space. The definition of two-dimensional space is given by means of motion 
of a segment; one of three-dimensional space is given by means of motion of a two-dimensional set, 
etc.  for any orientational dimension of a space.  

Keywords: topological space, kinematical space, motion, dimension 
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 mM(0) = z0 mM(TM) =z1 TM   M 

 

M ={TM, mM(t)}  K {TM, mM(TM  t)} K 

 

M ={TM, mM(t)}  K T*  (0, TM), {T*,m*(t)  mM(t)( 0  

t  T*)}  K  
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 M. 

 {T1, m1(t)}  K, {T2, m2(t)}  K m1(T1)=m2(0),   

 T12 = T1 + T2   m12(t)= m1(t)  ( 0  t < T1); m12 (t)= m2(t T1) ( 

T1  t  T1+T2)   K { }. 
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With assistance of found by the author sufficient conditions for existence of asymptotical 

expansion of solutions of systems of two difference e , a 
method to enlargeknown corresponding results for solutions of initial value problems for linear 
differential equations with bounded delay of argument to wider classes of such equations is 
proposed in the paper. This method is applied to equations with periodic coefficients. 

Keywords: difference equation, delay-differential equation, special solutions, initial value 
problem, asymptotic, periodic coefficient. 
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yn+1= cnxn+ dnyn,n      (10) 

( w>0)(( q  := [a + b[ w,w]] >0) ( |c+[ w,w]d| wq ), 
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(d<a ) ( (a   d)2>4b

w=(a_ d  ((a_ d)2  4bc)1/2)/(2b).  
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The paper presents a mathematical model for determining the plan of distribution of acreage 

for agricultural crops in the case where part of the farm products grown farm leave for their needs, 
and the other part for the implementation of the market, as well as grow many types of agricultural 
products only for the economy on the criterion of maximum income. 

Keyword.  Mathematical model, plan, production, acreage, economy, market, yield 
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Earlier, the author proposed the definition of notion of generalized characteristics in a 

functional space as a finite set of points where values of any function of a given family are mutually 
depend. In this paper this definition is extended from functional spaces to arbitrary sets.  

Keywords: functional space, generalized characteristic, family of sets 
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 ( XY(x1, ..., xn, y1,..., yj 1, yj', yj+1,... , yn)); 
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 " n"- -

 



160

" (n 1)- -

"   "n- " -

 

X=R2, x = ( 1, 2), Y= R,  

c. 

 
0).    

n=4.  X   

X(x1, x2, x3, x4)   X(( 11, 12), ( 21, 22), ( 31, 32), ( 41, 42)) = 

x1, x2, x3, x4  

 

 

X(( 11, 12), ( 21, 22), ( 31, 32), ( 41, 42))= 

11= 21)  ( 41= 31)  ( 12= 42)  ( 22= 32)).  

 XY    

XY(x1, x2, x3, x4, u(x1), u(x2), u(x3), u(x4))   u(x

x1, x2, x3, x4

u(x  

 

XY(( 11, 12), ( 21, 22), ( 31, 32), ( 41, 42))= 

= " u ( min {| j1|: j=1..4}, min {| j2|: j=1..4}) + 

+  u ( max {| j1|: j=1..4}, max {| j2|: j=1..4}) = 

u ( min {| j1|: j=1..4}, max {| j2|: j=1..4})+ 

+  u ( max {| j1|: j=1..4}, min {| j2|: j=1..4})". 

.  n=4.  u(x)=  (a2 x2). 

X (x1, x2, x3, x4)  "  a < x1< x2< x3< x4< a". 

XY (x1, x2, x3, x4, u(x1), u(x2), u(x3), u(x4))  "  (x1, u(x1))-(x2, u(x2))-(x4, 

u(x4))   (x1, u(x1))-(x3, u(x3))-(x4, u(x4))   ". 
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.

  n=6.    u(x)=a  (b2 x2).  

X(x1, x2, x3, x4, x5, x6)  " b<x1<x2<x3<x4<x5<x6<b",  

XY (x1, x2, x3, x4, , x5, x6 , u(x1), u(x2), u(x3), u(x4), u(x5), u(x6))  

  (x1, u(x1))-(x2, u(x2)) (x4, u(x4))-(x5, u(x5)), 

(x2,u(x2))-(x3,u(x3)) (x5,u(x5))-(x6,u(x6)),(x3,u(x3))-(x4, 

u(x4)) (x6,u(x6))-(x1, u(x1))   

. 

X    X, 

  X          

 

n-

X   Xn,  

Ch5.  {{x1, ... , xn} Xn X (x1, ... , xn )}   Xn. 

Ch6. ( u ) ({x1, ... , xn} u) X (x1, ... , xn ), 

 " n"-

 

 " (n 1)- -

"   "n- "  

 

. X=R2,z=(x,y) X; n=4. -

c xdx+ydy=0. 

X(z1, z2, z3, z4)  " z1-z2-z4   z1-z3-z4  

". 

. X=R2,z=(x,y) X; n=6. -

d(xdx/(ydy))=0. 
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X(x1, x2, x3, x4, x5, x6) z1-z2 z4-z5, z2-z3 z5-z6, 

z3-z4 z6-z1    

4  

4

X(x1, x2 xn 1, xn)   X(x2, x3 xn 1, xn, xn+1), X(x1, x3

xn 1, xn, xn+1).  

(x1, x2 xn 1, xn)*(x2, x3 xn 1, xn, xn+1) (x1, x3 xn 1, xn, xn+1). 

 

n X n X 

X. 

  Per (1..n) - n  

4 n=n'+n", 

X(x1 n', xn'+1 n'+n") := Per (1.. n) ( 'X(x1 n') "X (xn'+1 n'+n")); 

4 n=n'+n", 

X(x1 n', xn'+1 n) := Per (1.. n) ( 'X(x1 n') "X (xn'+1 n)). 

4. .  
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We formulated a mathematical model of the problem to determine the technological mode of 

production of agricultural products of the agricultural firm, to maximize the income. The solution 
method is demonstrated by a numerical example. 

Keywords. Mathematical model, agricultural products, production consumption, market, 
contract price, consumption. 
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       We study strongly uniformly paracompact spaces. In particular, the characteristics of strongly 
uniformly paracompact spaces are established using finitely additive open covering, mappings and 
compactifications, the properties of compactness of Tychonoff spaces with the help of uniform 
structures are also characterized.  
       Key words: Uniform space, topological space, covering, strong uniform paracompact space. 
 
       -  

[2], [8  -

. 

        

-  

        1.  

  

 

        

. 

        2. 

  

         

 

 -  

 -  

-  

[8   

        

 

        1.  

 

),( UX

),( UX

),(X

),( UX U

),( UX

),( UX

),( UX

),( UX

),( UX



170

1.   -  

2.  -  

 

          

          - 

   

 

   -

   

 

   

 -   

 . 

 

  

 

 

   

   - , 

  -  

 

 

        1. , 

 

 

),( UX

),( UX ),( UX

.2.1

.1.2 ),( UX

),( UX ),( UX

}:{ Nii ),( UX ii
B

i
BA

ii BAB }:{ iBi ii
BA

ii }:{0 Nii

),( UX

0

Ni

U
i 0ii

St
ii

iii
StB ii ii

B

iB
i

A
ii BAB 0

00 i
ASt 00 i

BSt
iii

StB

0)(
0 i

St i 00 i
St

ii

i

0

),( UX

),( UX

),( UX



171

        2. , 

 

 

        3. 

 

       

 

        2.  

 

        

 [9

 

 

 

        4.  

-  

        5. -

  

        3. 

 

        

 -

 

 

        6. -

  

       

 - ]. 

),( UX

),( UX

),( UX

),( UX

),( UX

),( UX

),( UX

R

)(BP

),( UX

),( UX )(BP

),( UX

R

),( UX

R



172

 

        3.  

 

1.   -  

2.  

 -  

          - 

 -  

  -    

 

 

         

   -  

 

 - 

  

  -    

 

 

       

-  

       7.  

 

1.   -  -  

2.  

 

),( UX

),( UX

),( UX

.2.1 ),( UX

),( UX ),( UX

.1.2

),( UX

),( UX

),( UX

),( UX ),( UX

R

),( UX

),( UX R

),( UX



173

        4.  -  - 

 

  

 -  

  . 

       .  - 

 - . 

  

  

  -  

  

 . 

       .  - 

  . 

   - 

  -  

  . 

  . 

. 

   -  

. 

        ] 

 

),( UX

),( UX

),( UX

C XcX \

AclcX A

),( UX

C XcX \

Xx cX xU

CUcl xcX }:{ XxXU x

),( UX

),( UX

))((
1

XUcl
n

i
xcX i

ixcX

n

i
Ucl

1
Ccl

),( UX }{X

C C

BclcX C B

BclcX cX i i

n

i
cX Bcl

1

i

n

i
AB

1
i

n

i
A

1
}:{ 0 Niii },...,2,1:{0 niAB ii

0

),( UX



174

       8.  -  - 

  -

  

  

 . 

        

 [7]  -

].  

         5.  -  

 

1. -  

2. -  

3.  

4.   

         

       1.  

  

 -  

         - 

8

 -

  -

 

         2.  

-  

 

),( UX

),( UX

),( UX R

C XcX \

AclcX

C A

0

0 ),( UX

P

B

),( UX

),( UX

),( UX ),( UX

P

),( UX

),( UX P

),( UX P

),( UX

0 ),( UX



175

          - . 

  -  

   

  -   

 

  - 

 . 

         9.  

 

1.   

2.  

 -  

3.  

 -  

4.  

  

        

- . 

         4.  

 

  

 

 

           

 - -  

 

),( UX

}:{ Nii }:{ Nii

Ni Ui

i Ni i

i

i }:{ Nii

),( UX

),(X

),(X

U U

),( UX P

U U

),( UX B

U U

),( UX

),( UX

),(),(: VYUX ),( UX

),( VY ),( UX

),( UX

),(),(: VYUXf ),( UX

),( VY Yy



176

  

 

   -  

   -  

 

 

        

.  

         5.  

 

 

         - -  

    - 

  
 .  

        ),( UX  -

 0 -

 

        X  -

  0 - 

 

        . X  -

U  

),( UX  -  

         ),(X  -

F  ),( UX  

yU

yU

Yy ),( VY

1f

),( UX

),( UX

),( UX

YXf : X

Y

Y 1f

1f



177

F  ),( UX

F  ),( UX ),( UX  

-  

        F  - 

 ),( UX  - U . 

PU UU P
. 

F  ),( PUX

),( PUX F  

),(X . 

        . X  

U  

),( UX   

         

 

  

1. indG  Gdim  // - 

1960. - - - -981. 

2.  . - -  

3.   // 

. - 2012. - - -113. 

4.  

. - -  

5.  

 - 2004. - 

-9. 

6.  .  . - : , 1986. - 752 . 

7. Kanetov B.E., Baigazieva N. . Strong uniform paracompactness // In International 



178

(ICAAM 2018), AIP Conference proceedings. Vol. no. 1997, American institute of 

Physics. - 2018. - P. 1-6. 

8. Pasynkov B.A., Buhagiar D. On uniform paracompactness // Czech. Math. J. - 1996. -

V.46 (121). - P. 577-586.  

9. Rice M.D. A note on uniform paracompactness // Proc. Amer. Math. Soc. - 1977. - 

Vol. 62. - - P. 359-362. 

10. Tamano H. On paracompactness // Pacific. J. Math. - 1960. - Vol. 10. - P. 1043-1047.

 

MSC 97U40 

-  
 

 
  

 
C  

 

 

 

 

 

-
 

 

general competence in various mathematical subjects (both current and final) can be implemented 
by means of complex electronic examination on mathematics built on the base of principles of 
generativity, uniqueness, confidentiality and general definition of  

Key words: electronic examination, complex examination, parameterized task, interactive 
task, generativity, uniqueness, confidentiality, mathematics 
 



179

 

c 

 

  

  

-

XX 

 

- XX 

-

 

 



180

- -

-

 -

 

  

- 

 

- 

-  

- 

 

- 

 

-   

 

- 

|  0 |<2E, 

  0  -

 

  

 -

- 



181

 

 

 

-

  

-

 

-

 

 

- -  

-  

-  

- 

 



182

- -

- 

- 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



183

 

 -

 

 

 

 

-  

0.01, 

- -

 

 

-  

pascal - Delphi

 

- -

 -  



184

 

 

 

 

 - 

81-87. 

- 29-34-  

-

- -  

4. Kashy E., Sherrill B. M., Tsai Y., Thaler D., Weinshank D., Engelmann M., 

Morrissey D. J. CAPA, an integrated computer assisted personalized assignment 

system // American J. Phys. 61 (12), 1993, pp. 1124-1130. 

-  

 -

 -  

-

2. - - -284. 

- -19.  



185

-  2003. - 

 -177.  

-

 

 -290.  


