TRANSACTIONS OF THE INSTITUTE OF AVIATION
228, pp. 22-27, Warsaw 2013

OPTIMIZING DISTRIBUTION OPERATIONAL TIME DURING
THE PREPARATION OF ENGINEERING AVIATION TRAINING

[RINA PROKHORENKO

National Aviation University

Abstract
Considers the problems of information connectivity portions of educational information related
to the content of discipline modules. The questions of assessment of connectivity modules
disciplines curriculum and operational optimization of the time distribution in the preparation of
engineering aviation personnel.

MAIN ASPECTS OF THE PROBLEM

Educational information is presented in the form of the discipline that foreseen a curriculum
and is a sequence of more or less connected in meaningful relationships topics and sections.
Improving the content and temporal structure of the learning process (LP) associated with the
analysis of logical relationships, both within the academic disciplines and between disciplines.
The main structural elements in terms of LP content are didactic invariants that form the basis
of its hierarchy. Number of educational information will define the concept of teaching through
invariant.

Structuring of subjects as in content and in terms of time, it seems like the problem of
studying the information connectivity between elements [1]. For this were proposed some
mathematical models for two types of educational information links. In this paper we consider
simple diagrams of connectivity didactic units of which can later be built more complex
schemes:

We consider two types of possible schemes:

- considered a minimal system of two didactic units (themes) between which there are rigid
and non-rigid connection;

In case non-rigid connection may appear more than two levels of assimilation. And will play
a big role scale selection and device efficiency. Consider the Shannon approach to information
connectivity of two random variables or two groups of random variables [3]. His approach is
based on the following links: firstly, on the fundamental role of quantitative measures of
uncertainty - entropy, and secondly, on the randomness of probabilistic description of media.
Under information refers to change in uncertainty and in the amount of information - the
difference between quantitative measures of uncertainty before and after receiving information

[4]:
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is the mutual information values x, y. It can be interpreted in the full sense, as the number of
information x contained in the y.

The amount of information (1) was introduced Shannon, who also showed the value of this
quantity in information theory. Using the known relation:

.F."t__—”rl—i"f_, (2)
we can write formula (1) as follows:
f__\__a'.fr-l-}.r_; -, (3)

Define the usual entropy H,, Hy, ny by formula:
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Where M - mathematical expectation.
Quantity of information connectivity of two random variables has the form:
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There are also equivalent forms of writing:
Fix|¥) FlLy|x)
I =Mn 2BV | ’ (6)
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Besides average entropy ff; there is random entropy ##{Z}=—In#{J} and random
information connectivity can be entered [3]:
Pix, v Pix|y
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Consider the case when studying two servings of educational information (two ,blocks” or
theme) with two types of bonds (Fig. 2 a, b).

Fig. 1. a) rigid connection Fig. 1. b) non-rigid connection

At a rigid connection (Fig. 1.a) assimilation of information pieces B is impossible without
mastering pieces of information 4. With non-rigid connection portion of information B can
assimilate without mastering pieces of information .4 . In this case we consider not rigid link
(Fig.1.b.).
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Fig. 2. Graph of the curve by the expression (8)

Consider two models of depending P(4) on time .

i,

Pid)=1-¢ " ®)

We use the model (8), probability of assimilation pieces of information B on condition that 4
already mastered, is:

Py AY =] ¢ ™ 9

Probability of not mastering .4 :

P(B/A)=1-¢e"" (10)

Then the probability B of learning by not mastering pieces of information A :
PR A)=(1—¢ ¥ W (11)
Complete probability absorption of B is:
PIB)= P{A)-B(B] )+ P&y PRI A (12)
Substituting the values of expressions (3-4) we get:
PRy =(1—¢ "")l—e " g e "il—p "0 0Y (13)
Then probability of simultaneous absorption 4 and B will be [2]:

- ) PI:H.".-II_:I ~ [ LAY
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(14)

Parameters a, b;, by depend on the complexity of themes 4 and B, level of analytical skills
of the student.

b; - used in the assimilation of information pieces 4,

b, - used in the not mastering pieces of information 4.
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In the second stage we performed the identification parameters a, b;, b,. For this we taken
statistical data of module control students of the first and second courses of Mechanical and
Energy Department. This was taken statistics from the data module control students’ first and
second courses of Mechanics and Energy Department. Based on data were obtained depending
mastering portions of information from the time, from which it is clear how to divide the time
between two portions of educational information to its assimilation was quality. According to
expression (8) have been identified parameters @, b;, b, and obtained the following data (table

1).
Table 1. Probabilities of information learning
Group 101
LAY =035 | prar=diiG | S8 A)y=0,123 PR Ay=L a=0T56  f =97 | b =028
Group 102
PAY=08T [pdy=013 | BB/ A1=0 MEA =1 | a=3R8 | § =0T i, =ik
) Givup 102
PLA=03 | pd) =07 | P A)=0s] | BTN -0B ] = 0ETS A - 409 | b - 0212
broup 1k
Ay =043 | oy q1=0.57 MRl Ad1=n PLRAAY =085 | a= L0461 B =377 =1k
Group 105
CPA=05T| pray-ods| mecdizeat | PEOO=08T] a1 592 =444 | b, =096

In the (Table 2), presents the results of probabilistic optimization time structure of the

discipline of theoretical physics.

Table 2. Comparative analysis of the optimal time allocation of discipline
(theoretical physics) on the module with non-rigid connection

. Frahahility learming

Liraap fo fopen pizces wlinformation AFE) W) Weels (Weals
1l 0.7e 7.0 12
10 055 3 11
103 | (53 .54 1 9 10
104 0.6l 1 1D
L3 .61 1] 14
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Fig. 3. Probability of absorption portion of educational information B
from the time for non-rigid connection

Consider how to change the time for rigid connection.

Table 3. Comparative analysis of the optimal time allocation discipline
(theoretical physics) on the module by a rigid connection

. . Probabilioy learning pieces af . ,
Group | fx e formatian AFE) Y Weeks | Weeks
101 0.7 7 12|
102 .65 3 11
103 053 D68 7 a 11
104 0.6 1 3 10|
105 0.4l 2 10
1 T T T T
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Fig. 4. Probability learning portion of educational information B
from the time for a rigid connection

These tasks are simplified but they contain the basic meaning of the problem. They show
that cumulative statistics as a result of the Bologna system can be used. When the problems
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solved, we can say that you need to do to optimize a training course. It is proposed to issue
data development in the form of recommendations to the research methods of the learning
process in terms of subjective analysis, with the goal of optimizing its content and temporal
structure.

CONCLUSION

The developed approach of forming modules disciplines allows complementing and partially
removing the shortcomings of existing methods based on a modular approach. It also will
improve the efficiency of LP as a result of this approach.
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