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ABSTRACT

Highlighting the features of the concept with threphof animation, the simulation model has theigbto demonstrate
these features through the action inherent in toiscept. This is especially important for traineascause they primarily

distinguish as distinctive features of the conceptbeir action.

The dynamics of the simulation model is not ongdu® show the movement of the object, but alseais\the

logic of the movement of thought from ignoranckrowledge.
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INTRODUCTION

The peculiarity of the demonstration of the sinmolaimodel is that it is always based on the imagé the word. Therefore,

the logic of the development of thought cannotly flisclosed with the help of verbal explanati¢asthor's text).

The processes of concept formation by means ofysisalcomparison, allocation of essential feataned other
logical operations are revealed in a developeripemimation form.

Here are some examples. In the simulation, yousedert one of the objects or part of the objecstogking or
highlighting. For this purpose, a contrasting contbne, hatching or flickering stands out one oother image. The
developer uses this technique to analyze or comipdieidual parts. At the same time, in necessages, animation
materials are possible, fixing the visual imagehea word. Transitions from the General plan to ldrge or Vice versa

allow you to highlight the essential, compare darfjadgments to obtain a new conclusion, etc.

Thus, the dynamics of the simulation model is mdy ased to show the movement of the object, bad adveals

the logic of the movement of thought from ignorate&nowledge.

By highlighting the features of a concept throughrations, the simulation model has the abilitgémonstrate these
features through the action inherent in the concepis is especially important for the traineesgause they first of all
distinguish as distinctive features of the conceptheir action ("Bird that flies", "Car that d&V, etc.). Further differentiation of
concepts and the difference of essential featuoas fandom and secondary, is achieved by a morglearway of knowledge
and learning. However, in the individual developtredrihe personality every time there is anew alrieean effective approach

to familiarization with a new subject. It is thised that is best met through the dynamic visitdiftthe simulation model.
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If under the microscope, the teacher with gredtadilty can show the characteristic features in streicture of
amoebas and other protozoa (movement, nutritiqorockiction and formation of cysts), then in the idation model,
these differences acquire an effective, well-peextiand memorable character with the help of amthahaterial.
Therefore, the teacher, when previewing the sirmardamodel, must accurately highlight the featuréshe reported
information, in order to work with the audienceftrus the attention of students on the animatioteris, which is

determined by the developer of the simulation model

In the above case, the teacher, when fixing theatidn material, pays attention to the propertiegracteristic,
for example, of an amoeba. He asks to talk abaaitsthucture, movement, nutrition, reproduction led amoeba and

describe it in words that correspond to a certa@mé from the animation.

Thus, students receive additional and very valuabfermation that will simultaneously contribute tbe
development of logical thinking. In this case we dealing with the logical operation of dividingetboncept. The concept

of "amoeba" was divided into several narrow corgegtructure, movement, nutrition, reproduction.

Students are able to understand the classificagietem in the natural Sciences if, along with tebal definition
of the essential features of certain taxonomicsytitey will have in mind the corresponding realual images. The more
closely connected in the consciousness of verbadbsys and images, the more complete will be thémalssion of
students classification. Therefore simultaneouguickly following one after another presentationaoferbal designation

and an image has essential value [2-3].

Without the support of the image, this operation ba extremely difficult. Here is an example. Sntdecan see
the joint on an anatomical table or in a simulatinodel. In the latter case, all parts of the j@ire distinguished in two
ways: by a gradual anatomical dissection of théjodat, or then a schematic dissection using ationa In contrast to the
table animation allows you to consider the partthefjoint (joint bag, joint head and joint cavignd its work. Therefore,
working with the use of animation, the teacher $thage the opportunity to create an idea of thelevbogan-the joint and
its division into separate parts, functionally ceated by the unity of the organ itself. Thinkingeothe methodology of
classes, the teacher should pay special attentiaihe development of the concept of the part amdvthole in its

functional understanding and unity.

For more complex systems, there is a need for gitaghalysis and then synthesis of parts into a elibéachers
know that without the use of animations, they carciearly explain to students the work of the hegrbrgan. The
simulation model with its dynamic visibility helge lay quite clear and correct ideas about therdictéon of parts of a

complex system.

In this case, as in many similar ones, the thopgittess goes along the lines of analysis, isolatiegmdividual parts of
a complex system, and then synthesis, connectithesé individual parts into a single working metgéa. To ensure these two
processes in the simulation model is pre-visuahdimberment-analysis, and then combined togethénesia. It is in this way

that the development of action in the simulatiordeidhuman hearing Organ"” is constructed (Figure 1)

First, the hearing organ is divided into three sattie inner, middle and outer ear. Then each agpaart of the
hearing organ is taken out of its place and shaapamately. The eardrum is isolated and rotatetidavsn all angles. The
tweezers included in the simulation model takeand from all sides shows the bones of the middteFe@ the purpose

of morphological and physiological analysis of theer ear, the analysis is performed by turninguriég in different
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planes, anatomical sections performed in fronhefdudience, enlargements from macro to micro plahlee analysis is

followed by a synthesis in which the interactiofshe individual constituent parts are considere®].

Visual dismemberment and then connection are oalges on the way to the thought process of anaysis
synthesis. The teacher brings the assimilatiorhefrhaterial started by the simulation model to woeked-out, more

generalized form of theoretical consideration aficiures during oral analysis in the classroom.

The simulation model makes it possible to senseonby the individual objects of nature, but alse thature of

their development and relationships, the logidfefprocesses.

From this point of view, the most important stateti@r didactics by K. D. Ushinsky that the logitr@mture is
the most accessible to people logic, visual anefitable, acquires a special meaning. Ushinsky tfassin mind the
continuity of the connection of the General anditithvidual, the abstract and the concrete, refiédén the real objects of
nature. In any single subject, the teacher mustdimd point out to students the General in thectyrgiven phenomenon,
help to see the essence, the law. Only in the icidat, the General acquires its visual expresswost accessible to the
understanding of the student. Getting acquaintefi thie phenomena of nature, students get the nissaly real, and

therefore irrefutable idea of the universal-thadagf nature itself [4].

Since Ushinsky's time pedagogy in the field of o§e&omputer means of training has gone far aheaahyM
processes that are not available for direct stadyature have become objects of the system of h4stian, carried out by
means of information technologies. This appliethtoprocesses that occur in the microcosm, to tliee@mena that occur
under water, at the bottom of the seas and océaspace, in distant geographical areas. It begamssible to observe
what is happening in the organ, the organ systetntlaa body as a whole, beyond the reach of thelsieye cells and

their organoids, tissues, etc.

Nature is studied not only in nature, but also tigto the image of phenomena and processes occumrigglity

with the help of information computer technologies.

However, the developed computer simulation modedsrat a simple addition to the impressions that loa
directly derived from reality. Reflected in the silation model not only reproduces something seenaiture, but also

expresses a certain attitude to the reproduced,tiét help of specific means of information teclgglreveals its logic.

The idea of a simulation model is born by compaobgects in certain relationships. I. p. Pavlowsaéing the
process of thinking, said that thinking to a certpoint is nothing else, as an Association, filstreentary, standing in
connection with external objects, and then a cbéiassociations. So, every small, first Associai®the moment of the
birth of thought.

It is interesting to compare the thought of I. pviBv with the analysis of ways of communicatingught in the
simulation model developed under the guidance atatoof pedagogical Sciences, Professor M. H. la#v and his
students. In one of the simulation models, for gxamphotosynthesis, the developers pieced togéetieeprocess when
the plastids of the leaf under the influence dftlion stages, first in the light phase, and thethendark phase are processes
invisible to the eye: the formation of carbohydsatATP, CO2 absorption and O2 release into thereatenvironment.
The authors presented the training material asstesyof bright reference images filled with comgenesive structured
information in a logical order. In this case, diffat channels of perception of students are inehlwhich allows you to

put information not only in fact, but also in arsasiative form in the memory of students [4].

WWW.iaset.us editor@aset.us



12 Lutfillaev M. H & Amrillaev X

The simulation model seems to absorb the moderhadetf problem presentation. At the same time, tdube
special capabilities of the simulation model, elataef information are introduced that are inheany in the simulation

model and are impossible when the teacher verpadigents the material (Figure 2).

In the simulation model, dedicated to the fertiiaa step by step, demonstrates the steps of theeps: distant
interaction of gametes (sex cells), when hamongamfietes (antognoni and gingaman) contribute toerg@nce of cells,
then the contact interaction, when the sperm patestthe egg and forms a shell of fertilizatiord &nally the third stage
showing the processes taking place in the fertlliegg (zygote). Thus, a particular emotion, clarityhe formulation and
solution of problems doing a simulation model isimdispensable tool that offers the students theptexity and beauty
of research and thought-through together with #eearcher, the successes and failures of the i grasp the
essence of the problem.

Figure 1: Outer, Middle and Inner Ear (Right), Simulation Model.
Spermatogenesis
The aim is to show the process of developmentehthle sex cell

This virtual laboratory demonstrates the developnoérsperm (Mature germ cell) from spermatogoniangpry
germ cell) in the testis (male sex gland) with lie¢p of SKM.

Figure 3 shows the course of work-Computer simatatiemonstrates the cut of the seminal tubule, evties
process of spermatogenesis takes place. The pradesansformation of dividing primary germ cellato Mature

spermatozoa is called spermatogenesis and thisgg@onsists of a number of radical structurakftamations

When the positioning of the simulation model thacteer along with the questions presented on thésyadrthe
topic, specifies a number of methodological questicuch as what type of work in the classroompreter, i.e. what you
like to do (group work, work in pairs, alone, topeximent, to prepare and execute projects, studeriabby using
computer technology to study the material using thébook, other (specify what); what type of knedge test you
prefer: orally, in writing, using the computer; thew material is more understandable to you iftéaeher explains it with
the help of: additional literature, tables, textkowideo, computer). The results of this surveyvsttbat the use of a
computer, simulation models at different stagetheflesson helps students in the development astdragtization of new
knowledge (Figure 3).
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Thus, these examples show that the meaning of mielbgical techniques aimed at the development gickd
thinking of students is not limited to obtainingdi conclusions and formulations. With the helghef simulation model,
the teacher seeks to reveal the essence of théepr@pproach to research, the features of sciemtiéthods, to create a

sense of the value of the data obtained.
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Figure 3: Computer Simulation Model for the Developnent of Male Reproductive Cells.
CONCLUSIONS

The teacher should make every effort to ensure tiat methodological techniques associated with ube of the

simulation model, make activity and emotionalityttie perception of the logic of scientific thinking
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