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Mathematical Approaches of Creating to Educational
Content Formation in the Professional System Compet
Training of Blind People

Current approaches for structuring learning maktelgvelop under the in-
fluence of new means of information presentatioransition to the computer
learning tools initiated research areas that develarious approaches to
knowledge representation in a concise, compacteasy for perception form.
The logical structuring, productive models and satinanetworks are used in-
creasingly in the process of simplifying and opaimg the transmission of edu-
cational information that is facilitating the despinent of new methods of for-
malization didactic text (A. Gagarin, S. Titenko,Btusylovskiy). According to
these approaches the professional computer traioimgent of persons with
visual impairments must correspond to socially grated didactic purpose,
which is to achieve an appropriate level of soz&lon and rehabilitation of
people with visual deprivation through their praiesal computer training.

The analysis on the design professional compuaerirg content of persons
with visual impairments identified the relevancere$earch to outline the fea-
tures of its formation. In the process of presemaand formation of education-
al content should be considered the following pblpgiical characteristics of
individuals with visual deprivation as fragmentatioerbalism and reduced rate
of learning T'ynamsini 20134. Therefore, one of the effective solutions of the
professional computer training content is to maxzarthe incorporation of natu-
ral features of persons with visual impairments.

The unity of the substantive and activity sidespobfessional computer
training persons with visual disabilities must bevyided by a combination of
elements of educational training when along wita thastery of professional
knowledge and skills the initial experience is fedrfor individuals with visual
deprivation the computer technologies for manufaaetuproduct of professional
activity.

Each process, according to N. Lazar8a{apes 2003:62] before becom-
ing a reality is first seen as a system of linkd aontent of the learning process.
In accordance with the pairwise review of the ppégsmic simulation principle
the educational process system and professiongbw@mtraining content sys-
tem at the first level of decomposition it could distinguished two main sub-
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systems categories: subsystem of teaching ande#iraithg process subsystem.
The proposed approach pairwise review of categofig®ssibilities and reality
between the system learning process and systemmtaiontent was laid in the
basis for models of didactic learning content faiora on the micro level of
professional computer training people with vismapairments.

Due to the inability of both visually impaired abtind individuals directly
perceive illustration of the process of studiesdbasiderable amount of learn-
ing content should be submitted for independentgssing aids using modern
information technology adaptation (MITA). This appch involves increasing
of the learning process part in the system of msitmal computer training,
which leads to review and adaptation of learningteot and, accordingly, the
upward redistribution of content that corresporudthe learning process.

According to the psychological aspects of trainiegsons with visual disa-
bilities to the usage in their work computer tedbgies individual because of
defects performs perceptual actions using tactit® @uditory perception of in-
formation about the properties of learning objekrtghe system of professional
computer training content can not be applied |e@ymictivities where replace-
ment of visual perception is impossible with awai means of MITA. In addi-
tion, the learning process needs help and suppmnrt faculty. Such interaction
promotes mutual communication links within the teag environment, which
in its turn enhances the mechanisms of socializatgiucation individuals with
visual deprivation.

Based on the system characteristics polysystentitent [lazapes 2003:
83] on the micro didactic level, during the eduwadil process of professional
computer training persons with visual impairmehts question of simultaneous
implementation of two teaching tasks are given:athieve didactic aim of
a certain training level under a given applieddfiiahd provide the development
of compensatory adaptations as a mandatory faéteuaxress of training indi-
vidual with visual deprivation and mastery of ths bf identified competencies.

The effective of the educational process on thaalid micro level can be
expressed in the functional model R of learningvais of individuals with
visual deprivation that reveal the influence of tta@ning content parameters on
the formation of mental image of the object.

R=f(P.Q 3 (1)

where P (B, P,, ..., P,) is a set of educational content elements thatalsv
the professional competency requirements for thpdiggtion of computer tech-
nologies;

Q Q1 Q,, ..., Q) is a set of structure variations of learning objees;

SELS, ..., S) is a set of characteristic signs of a mental ienafjthe ob-
ject which labor learning object (LO) consists of.
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Training activities R on didactic micro level wefafto define as the pro-
cess of mastering individual with visual deprivatimtality of elements of edu-
cational content Pi that reflect the demands ofgssional competence for the
application of computer technologies. Each congdgrnent Pi contains learning
objectives Qj that consist of combinations of chtgestic features Si of labor
object mental image, and reveal the conditiondstand techniques for working
individuals with visual impaired person with comg@utechnologies through the
knowledge and skills that is needed to be learBetermination of the charac-
teristic features Si that form the lowest strudttwararchical level of the educa-
tional process requires the analysis of elemergansory-perceptual and psy-
chomotor activities that are available to indivitwéh visual deprivation in the
process of usage the computers which he can masteg mnemic memory
mechanisms (grouping the characteristics, detenminglationships, establish-
ing structure).

Selection peculiarities of training content for f@ssional computer training
people with visual impairments involve the formatiof educational material to
provide effectively its perception in condition whthe education individual has
damaged visual analyzer or completely eliminateists in the processes of sen-
sory perception. The selection of the educationatent at each stage of educa-
tional training process can be described with grenélization process of educa-
tional material. The formalization of the educatibrrontent of professional
computer training we suggest to perform using tilofing operators of con-
tent formation:

— on the stage of theoretical studies with verbdliaformation methods

P0{sQ(s)} ={Qa(p) n $S(p)k @)

namely, the notion of the labor object P (contehpmfessional compe-
tence) belongs to the expression tag Q, which tedemcharacteristic feature of
the object S, that is the set-thesis statementghwdealt with the labor object
and both the set of characteristic features ofaher object;

— on the stage of practical training in the proc#sgproductive education

QOS(p) ={5(Q) n Q(p) # 0} 3)

namely, the characteristic feature of S revealgoractical exercises Q, im-
plementation of which forms the image of the labloject P, i.e., the set of char-
acteristic features of the labor object which igmgd in practical exercises, re-
veal the object of labor.

The basic condition for the formation of the comtehpractical work is that
the number of the units shall not exceed the cerighension. To form the
structure combinations of LO in each learning otijes we apply the polyno-
mial generatrix functionHapmauos 2002: 211]:
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> OXE = @R, @

According to our calculations, binomial coefficienill give the combina-
tions of possible structures.

We expand the principles of this approach on ttegte of the identifica-
tion of learning tasks possible structures thatfamnmed from three LO S1, S2,
S3, in condition of their connection to the number 5, when following charac-
teristic features was determined:

S1 occurs only once, S2 — not more than two timesS8 — once or twice.

Then generatrix function takes the following form:

L+ SX)A+ S, x+ SX*)(Sx+ S)x7).
According to our calculations, we get:
S.X+(S,S, +S,S, +S.S,)x* +(S,S,S, +S,S,S, +S,S.S, +S,5,S,)x° +
+(SS,S.S, +S.,S,S.S, + SS,S,S,)x* +(SS,S,S,S,)x°.

From the solution we have the following possiblé&uga of LO that can be
formed in the process of drafting the educationak$ with determined condi-

tion:
[S];
L [SS[S,S:][S:S:];

: [9S,5.1,[8,5,5],[SS:5,],[S,S5:S,];
: [81828383]1 [82828383]l [SlSZSZSS];

: [SS,5,5S8:]

One of the advantages of proposed method for detemgnthe content of
learning tasks for the learning process in the timalctraining of persons with
visual impairments is the simplicity of its usaddis approach automates the
process of the content formation using applied erattical software. Suitably
qualified teacher define the major LO that prowige aim achievement concern-
ing the mastering of the techniques with compugehmology and make their
calculation and determine the characteristic festwf the LO in the intercon-
nection system between actions that are studied.
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Conclusions

On the basis of the proposed approaches for detewgnthe educational
content of professional computer training peoplthwisual impairments it can
be concluded that the existing traditional systemtent in regulatory training
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documentation could be adapted easily enough, usiegprinciple of corre-
spondence to individuals with visual deprivation.

We believe that the proposed formal approach tmieg content formation
as the polysystemic system is more efficient bezausloes not require addi-
tional complex mathematical apparatus that allaavestlize simple algorithms
of content structure for training people with visimpairments. This creates an
opportunity for the application in teaching tectogy principles of individual
and differentiated approaches that is based onapeztucational administration
of educational and developmental process of prigfieas computer training
people with visual impairments.
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Abstract

Paper presents relevant areas for further developofeoutlined problem
are the development of methods for logical struatyrproduction models and
semantic networks to simplify and optimize the pawres for transferring of
educational information, improving educational @edelopmental process.

Keywords: mathematical approaches, creating educationakengntraining of
blind people.
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