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A survey of the literature that is devoted to the basics of probabilistic-statistic method in students’ behavior 
description within their educational process has been carried out. In is defi ned, that each student is identifi ed by a 
distribution function that defi nes a probability of his location in a certain information space. On the basis of prob-
ability saving law a differential equations’ system was obtained for the distribution function that are continuity equa-
tions and link a probability density alteration in a time period with the probability density fl ow divergence, analytic 
solutions of these equations were found. The equation of individual distribution function mathematic expectation 
movement in information space has been found. 

Keywords: information space, distribution function, probability density, mathematic expectation, movement equation

The questions of condition analysis and 
prognosis of the development of the whole 
education system and each single educational 
institution have a great signifi cance. It is con-
ditioned by a number of reasons, and the ma-
jor one is that education, being conservative 
in a certain way, does not meet the modern re-
quirements of the scientifi c-technical progress. 
Some even speak of a crisis within education 
in modern world. While predicting education 
development trends, many often restrict it to an 
abstract theory statement and broad generali-
zations that are distant from reality. So, meas-
ures, taken to improve the education system 
often prove to be low-effective.

An achievement of a positive effect in tak-
ing measures, aimed for the education system 
improvement, as we think, is possible only 
in case of an education development concept 
development that would be based, fi rst of all, 
on knowledge what «a student» in its general 
meaning and how he interacts , for example, 
with a professor-tutor personnel of an institu-
tion. A concept should also include a strategy of 
the whole education system reforming strategy, 
aimed for the securing of optimal conditions 
for each student creative abilities. A defi nite 
help in the solution of the described problem 
can be provided by an education process prob-
abilistic-statistic modeling method [1]. Let us 
study the mian aspects of this method. 

Determinism and randomness 
of a cognition process

A quantity and quality of the information, 
processed and learned by a man within a cog-
nition process is condition by his mind devel-
opment level. The study of the human mind 
phenomenons forms an extremely diffi cult ob-
jective. It is related on principle to the direct 
non-observability of its mechanisms. Within 
the cognition structure we can include such 

cognitive processes as sensation, perception, 
memory, thinking, imagination. The analysis 
of these processes shows that they carry ele-
ments of uncertainty and randomness that are 
conditioned by a principle non-repeatability of 
a full-scale person’ psychosomatic condition 
and environment conditions from one experi-
ment to another, and also physiological, psy-
chological, and information noises in a brain 
activity. The latter led to the denial of deter-
minist dynamic model usage within the think-
ing process description and the accepting of the 
random dynamic system model. 

From the described above it is obvious 
that a mind determinism that expresses in the 
objective reality refl ection within a man’s 
brain is realized through randomness. There-
fore we can conclude, that a man’s knowl-
edge, being, in fact, a product of mind, also 
carry random character. So, to describe a 
cognition process one can use the probabilis-
tic-statistic method [1, 2]. 

A student model
In [1] a student probabilistic-statistic 

model is developed in accordance with which 
a person within the process of his education 
moves within informative space. However, as 
a man’s knowledge carries elements of uncer-
tainty and randomness, it proves impossible to 
defi ne a student’s defi nite location in informa-
tive space. It is only possible to speak of his 
probable location in one of another part of it. 
In this model each individual is identifi ed by a 
distribution function (probability density) – a 
probability to allocate him in a single informa-
tion space area. Within an education process a 
distribution function that identifi es a student, 
evolving, moves within the informative space. 
Each student has individual properties and in-
dependent localization (areal and kinematic) of 
individuals is possible.



EUROPEAN JOURNAL OF NATURAL HISTORY №3 2011

65Pedagogical sciences

According to the law of probability sav-
ing a system of differential equations has 
been written down. They are continuity 
equations that link probability density al-
teration per a time unit it phase space (space 
of coordinates and kinematic units of dif-
ferent orders) with the probability density 
fl ow divergence in the studied phase space. 
When the distribution function that for any 
random individual depends only on coordi-
nates and time, the continuity equation looks 
as follows 

  

 (1)

where  is the probability density in the 
coordinate system;  is the probabil-
ity density in coordinate and speed space; σ is a 
coordinate in the informative space;  is speed;  

 is avarage speed; t is time.
In [1] we have obtained the following 

equation solution (1):

  (2)

where  is frequency rate; C1() and C2() are 
integration constants, dependent on , and nor-
mnormalized for a singular frequency interval; 

 is an imaginary unit.
In case, when average individual move-

ment speed in the informative space does not 
depend on the coordinate , the 
equation (1) looks like: 

  (3)

and the general solution of (2) can easily be 
transformed to:

  (4)

where  is a wave number; C() is 
the integration constant; α is intial phase for 
frequency .

On the other hand, (3) directly leads to the 
fact that its solution is the function of the argu-
ment , or, exactly: 
  (5)

It becomes certain, if we place (5) in equa-
tion (3). Therefore, the solutions of (4) and 
(5) are equal. An evident form of the distribu-
tion function  can be found from (3) if 
the initial probability density distribution of 

. In a close investigation of a weak in-
teraction between students we can use the ad-
ditivity of individual distribution functions and 
fi nd a distribution function for a stident group 
or a stream [3]. 

The research of the experimentally-found 
individual distribution functions of a higher 
education institution students [3] showed that 
their mathematical expectations move within 
the informative space with a constant speed 
(for «strong» students within the whole edu-
cation period, and for «average» and «weak» 
students with different constant speed indexes 

on younger and higher courses). The coordi-
nate in the informative space was evaluated in 
points. The distribution function was defi ned in 
re-calculation for one education discipline per 
semester. Mathematical expectation was found 
according to the formula: 

It is shown, that the movement of math-
ematical expectation in the informative space 
depends on the intensity of a student’s interac-
tion with a professor-tutor personnel. 

Movement equation
In article [3] an equation of mathematical 

expectation movement for individual distribu-
tion functions was found. It looks as follows:

 (6)

where  is the func-
tion of a student’s knowledge mastering; 

 is the totality of pa-
rameters that defi ne a student’s ability to master 
knowledge (intellectual development, psycho-
logical and physical health, potential abili-
ties, etc); {} is the functional from the dis-
tribution function ;  
is the function of a professor-tutor person-
nel impact upon a students’ subsystem; 

 is the totality of pa-
rameters that characterize professional and 
personal traits of a professor-tutor personnel.

According to (6) the speed of mathemati-
cal expectation movement in the informative 
space is defi ned by the actual interaction of 
student with a professor-tutor personnel. The 
equation (6) can be transformed into:

  (7)
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where  
is the function that characterize an individual 
unmanageableness (inertness) to an alteration 
of his location in the informative space. Equa-
tion (7) is in fact an analogue of Aristotle’s 
movement equation in mechanics, the power 
role in which is carried out by the impact func-
tion , and mass – by the in-
ertness function .

To obtain an information on characteristics 
of the impact function and inertness function  it 
is necessary to carry out some deep pedagogi-
cal, psychological, and social researches of the 
professor-tutor and student subsystem. If we 
know a specifi c form of the impact and inert-
ness function, we will be able to fi nd speeds of 
mathematical expectation of individual distri-
bution functions in the informative space. 

Resume
1. A man’s knowledge, being a product of 

his mind, carry some uncertainty and random-
ness characteristics, so, it proves impossible 
to measure a students’ knowledge volume and 
deepness. To solve this problem we suggest us-
ing the probabilistic-statistic method.

2. Within an education process an indi-
vidual moves within an informative space, 

where he is defi ned by a distribution func-
tion that defi nes the probability of his loca-
tion in a singular volume of the informa-
tive space.

3. According to the solution of the continu-
ity equation we have found an analytical form 
of a student’s distribution function that spreads 
in the informative space in time for the case 
of an average speed random dependence on a 
coordinate. 

4. A speed of individual distribution func-
tions’ mathematical expectation movement 
speed in the informative space is proportional 
to a function of a professor-tutor personnel im-
pact and inversely proportional to an inertness 
function that characterizes an unmanageable-
ness the mathematical expectation in space al-
teration. 
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