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Abstract: It consists of developing a new visual assessment system based on
fractal recursive algorithms and analyzing its effectiveness. Fractal systems are
widespread in nature, and their modeling and visualization are important. The
article analyzes the theory of fractals and recursive algorithms. A new visual
assessment system has been developed. based on fractal-recursive algorithms. This
system includes the following stages: selection of fractal models and determination
of their parameters, development of recursive algorithms and analysis of their
effectiveness, use of graphical programs to visualize the results obtained,
evaluation of system performance and its improvement. A developed visual
assessment system 1is natural. It can accurately and realistically describe
phenomena, easily obtain and understand visual information, save time and
resources, and explore complex phenomena.
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®o3unoBa Haprusa

['ynucrancknii rocy1apCTBEHHBIM YHUBEPCHUTET,
¢dakynpTeT «MTHPOpMaLMOHHBIE TEXHOJIOTHH

U (hU3UKO-MaTeMaTUYECKUE HAyKu», Kadeapa
«MHpOpMaLIMOHHBIE TEXHOJIOTHIY,
HEe3aBHUCHUMBIN HCCIIEI0BATEIb.

BU3YAJIBHBII KOHTPOJIb OBYYEHUSI CTYIAEHTOB B
ABTOMATHU3UPOBAHHOU HH®OPMAIIMOHHON CHUCTEME
OBYYEHUSI HA  OCHOBE ®PAKTAJBHO-PEKYPCUBHBIX
AJITOPUTMOB

AnHoTamusi: @Dpakram peKypcuB aJIrOpuTMIIAp acoCHAa SIHICH BH3yall
O0axonaml THU3MMHMHM HWOUIA0 YMKHUII Ba YHUHT CaMapafOpJIUTHHU  TaxJIHI
Kuinnaad noopat.@pakran TU3UMIIAp TaOuaTAa KeHr TapKajiraH OynuO, yinapHu
MOJICJJIAIITUPUII Ba BU3YAJUTAIITUPUII MyXUM axamusTra sra.Makonazaa pakrain
Ha3apusACH Ba PEKYpPCUB QJITOPUTMIIAD TaxXJIWI KWIMHIW.DpakTan peKypcuB
QITOPUTMJIAP aCOCHJIA SIHTM BU3yal 0axoJjamnl TU3UMH HUIUIA0 YMKWIIU. by TH3um
Kydugaru OOCKUYJIApHM VY3 uuMra onaau: (paktaa MOJESIUIApHU TaHjall Ba
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YJAapHUHT MapaMeTPIApUHKA aHUKJIAI, PEKYPCUB aJTOPUTMIIAPHU HIIA0 YHKHUII
Ba YJAPHUHT CaMapaJIOpJIMTMHM TaxjWil KWINIL, OJIMHFaH HaTWXKalapHU
BU3yAJUIAIITUPUII y4YyH TIpaduka JacTypiapuaad (QoijanaHull, TU3UMHHHT
MIUIAII caMapaJopJIMriHy 0axoJaml Ba yHU TakoMuwutamTupuil. Mnurad yukuiarad
BHU3yasl OaxoJsaml TU3UMHM TaOUMUM XOJUCANApHU AaHUK Ba PEANMCTHK TacBUpJIALL,
BHU3yaJl MAbJIYMOTJIApPHU OCOH KaOyJl KUJIMII Ba TYUIYHHUIL, BaKT Ba pecypciapHH
TeXall, Mypakkad xoJucajapHH TaIKUK KWW UMKOHUSATIApUra 3ra.

®o3unoBa Haprusa

['ynucToH naBnaT yHUBEPCUTETH,
AX00pOT TexHanorusuiapu Ba pusuKa-
MaremaTuka (aKkyJbTeTH,

AXx0O0poT TexHanorusapu, kapeapacu
MYCTaKWI U3JIaHyBYUCH

DOPAKTAJI PEKYPCHUB _ AJIF'OPUTMJIAP ACOCHIA
ABTOMATJIALITUPUITI'AH YKYB AXBOPOT TU3NMHU A
TAJIABAJIAP Y3JIAINTUPUIINHUA BU3YAJI MOHUTOPUHI' KNJINII

Kanaut cy3nap: ®pakran, peKypcuB airoputm, Bulyall OaxoJiall TH3UMHU,
peKypcusi, MoOJAeIUIAITUPHUIN, Tpaduka, TaOMMI Xoaucanap, MapaMeTpIap,
camapaopJIuK, TAAKUKOT.

AnHoTanusi: OH 3aKiroyaeTcs B pa3padOTKE HOBOM CHUCTEMbI BU3YaJbHOM
OIICHKM Ha OCHOBE (PAKTAIBHBIX PEKYPCUBHBIX QITOPHUTMOB W aHAIM3E €¢
s exTuBHOCTH. DpaKTATBHBIE CUCTEMBI IIMPOKO PACIPOCTPAHEHBI B MIPUPOJIE, a
UX MOJETUPOBAHWE W BH3yaJHW3alUs HMMEIOT BaKHOE 3HA4YeHHe. B crarbe
poaHAIM3UpOBaHa Teopus (PpakTajoB U PEKypCHUBHBIE alrOpUTMBI. PazpaboTaHa
HOBasi CHUCTEMa BHU3YaJbHON OLIEHKH. Ha OCHOBE (hpaKkTaJIbHO-PEKYPCUBHBIX
anroputMmoB. JlaHHasi cucTeMa BKIIIOYAET CIEAYIOIINE ATAIbl: BHIOOp (PpaKTabHbBIX
MOJIeTIeH U OTIPEJICICHHE UX TTapaMeTPOB, pa3paboTKa PEKYPCUBHBIX aJTOPUTMOB U
aHanmu3 uX J(PGEKTUBHOCTH, WCIOIB30BaHHE TpadUUECKUX MporpamMm Jyis
BU3YyaJIM3AIH TMOJYyYEHHBIX PE3yIbTaTOB, OIEHKA MPOU3BOIUTEIHHOCTA CUCTEMBI
u ee ynydmieHue. Pa3Buras cucrema BU3yalbHOM OIGHKH ecTecTBeHHA. OHa
CrocoOHAa TOYHO W PEATMCTHYHO OIKCHIBATH SIBJICHUSA, JIETKO TOJNy4aTh W
MMOHUMATh BU3YaAJIbHYIO0 HHPOPMAIIUIO, SKOHOMHUTH BPEMS U PECYPCHI, HCCIEI0BATh
CJIOXKHBIC SIBIICHHUSI.

KuroueBbie ciioBa: Opakrai, peKypCUBHBIN AJITOPUTM, CUCTEMA BU3yaJIbHON
OIICHKH, PEKypCHs, MOJCIMpPOBaHUE, T'paduKka, SBICHUS NPUPOJIBI, MapaMeTphl,
3 PEeKTUBHOCTD, UCCIICIOBAHUE.

Introduction. The current age of information and digital technologies, the
need to improve the quality and efficiency of methods for processing electronic
document data (texts) is growing steadily. In the era of large amounts of data (big
data), the process of processing unstructured text data poses new challenges and
opportunities. This process mainly includes tasks such as information retrieval, text
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filtering, document collection and sorting, finding answers to questions, automatic
text annotation, searching for similar and duplicate texts, as well as text
segmentation.

Research and technological advances in these areas are helping to make text
processing processes more efficient and faster. Existing algorithms and artificial
intelligence-based methods are creating innovative solutions that allow you to
analyze texts and quickly obtain the necessary information. As a result, the demand
for information in scientific research, business processes, and everyday life is
increasing. Also, through these processes, opportunities are emerging for the
discovery of new knowledge in various fields, which has a positive impact on the
development of information technologies.

Effective scientific research is being conducted in the field of education in the
direction of widespread application of such a creative approach as fractal
pedagogy. In this regard, training based on the principles of fractal pedagogy in the
training of future specialists based on advanced foreign experience is of particular
importance. The main links in the educational process are the teacher, the student,
the subject and the applied methodology. It should be noted that the skill of
teaching a subject depends on the teacher. An important factor is that the tools
used by the teacher meet modern requirements, as the knowledge base within his
subject. Because specialized subjects are considered as a set of knowledge in a
special field of information technologies and are being improved every day with
new technologies, tools, software, etc. Integrally with these processes, there is a
need for fractal-like growth of the teacher's professional skills. On the other hand,
students should have basic concepts in the subjects, be aware of the latest updated
knowledge, be able to apply the acquired knowledge in their future professional
life, develop new information, etc., which is described as a clear manifestation of
fractal harmony. In this regard, monitoring these processes is important to offer
effective ways to assess and manage the activity of teachers and students in the
learning process.

The main goal of improving the efficiency of the educational process
automation system is to monitor the quality of students' learning activities and
mastery indicators, as well as diagnose the effectiveness of teachers' management
activities. Educational quality assessment involves identifying mechanisms for
developing the educational process, increasing the effectiveness of the use of new
pedagogical technologies, and implementing development trends in the educational
process.

The main indicators of mastering educational materials in specialized areas of
education are computers, mathematics, computer science (programming), physics,
special disciplines, such as increasing the mastery of the subject, and the time
spent on solving problems. Therefore, in diagnosing the quality of teaching and
managing the educational process, studies include such indicators as the level of
mastery of knowledge or the automation coefficient. This indicator characterizes
the qualification as the ability to master the mastered methods of activity. As a
result of each educational process, the acquisition of knowledge and practical skills
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in the subject by the student is considered an important indicator, and the use of the
acquired knowledge in other related specialized disciplines is the basis for the
formation of a specialist.

The developed automated educational information system for monitoring the
process of students' mastering based on fractal features includes the following
components:

» Information model of education based on the educational thesaurus in
accordance with the modular curriculum;
Fractal model of analyzing student mastering indicators;
Pedagogical control materials;
Fractal harmony of visualization of the stages of the educational process;
Fractal nature of student mastering indicators.
The basis for developing the block for monitoring the process of students'
mastering of the automated educational information system is the thesaurus
collection of the subject module. It was carried out using the main features of
fractals. Increasing interdisciplinary connections in the education of students
studying in various educational areas is carried out through fractalization of the
organization of educational materials of the subject. The information model of the
block of materials of the automated educational information system is built on the
basis of the modules of the subject, their interdisciplinary connections, connection
with the field of specialization and scientific field.

Fractal systems are an integral part of mathematics, and their frequent
occurrence in nature and widespread use in various fields is a very interesting
phenomenon. It is important to create a visual assessment system based on fractal
recursive algorithms, study and improve the effectiveness of this system. The
visual assessment system allows you to describe complex natural phenomena using
fractal theory. Based on this system, you can obtain a visualized model of natural
phenomena. For this, fractal recursive algorithms are used. Recursive algorithms
repeat themselves and form a fractal structure.

The development of a visual evaluation system based on the fractal recursive
algorithm includes the following steps:

» Choosing fractal models and determining their parameters;

» Development of recursive algorithms and analysis of their effectiveness;
» Using graphic programs to visualize the obtained results;

» Evaluating the performance of the system and improving it.

The visual assessment system created on the basis of fractal recursive

algorithms has the following advantages:

% Ability to accurately and realistically describe natural phenomena;

% Easy acceptance and understanding of visual information;

% Saving time and resources;

¢ Ability to research complex phenomena.

The visual assessment system, created on the basis of fractal recursive

algorithms, plays an important role in the study of natural phenomena, their
mathematical modeling and visualization. The creation and improvement of this
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system is of not only scientific, but also practical importance. Using the unique
properties of fractals, it becomes possible to conveniently and effectively
mathematically model natural phenomena and their processes.

Fractals are structural elements that have the property of self-similarity, through
their influence it is possible to make complex systems look simple. In this system,
the representation of the structural elements of science by stochastic fractals,
reflecting the property of self-similarity of fractals, and these are considered self-
similar parts, is considered.

As part of the automated educational information system, the possibilities of
improving the system for monitoring user mastery indicators are considered. This
process is carried out using a visual representation based on fractal properties,
which allows for more effective control of students' activities in the learning
process.

In addition, the control system is built on the principles of fractal self-
similarity and conservation of change. The use of fractals makes it possible to
determine the level and depth of interdisciplinary connections between the
modules of the subjects being studied. In this case, each fractal module can contain
many other modules, which allows for a clear view of their mutual relationships.

The visual assessment system based on fractal recursive algorithms is also
able to present complex information in a simple and understandable form during
the learning process. This, in turn, is of great importance for students'
understanding and assimilation of the text. The system allows teachers and
students to visually display complex information using fractal structures, which
increases the effectiveness of the learning process.

The use of fractals also allows teachers to individualize the learning process.
Taking into account the specific characteristics of each student, it is possible to
provide them with educational materials adapted to them through fractal systems.
In this process, the self-similarity of fractal models helps to improve the level of
student learning, since each student perceives information in a way that is
convenient for him.

As a result, the visual assessment system created on the basis of fractal
recursive algorithms not only creates new opportunities for scientific research, but
also makes the learning process more effective and interesting. The system's ability
to present complex information in a simple form, monitor student learning
performance, and identify cross-disciplinary connections makes it an important
part of the modern education system.

Thus, the visual assessment system created using fractal recursive
algorithms will continue to create new opportunities in the field of education and
research in the future, and further research is needed in this area. Simplifying the
complexities of the learning process can be achieved through the use of fractal
structures, which will further expand students' knowledge and make their learning
more effective.
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