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However, despite the success achieved, there are some limitations. For example, recognition accuracy
may depend on shooting conditions, such as lighting, background, and hand position. In the future, it is
possible to integrate additional data preprocessing methods, as well as expand the set of gestures to
increase the versatility of the system.

Conclusion

The development of the DauysYm translator demonstrates the potential of using machine learning
technologies to solve social problems. By providing seamless communication between people with and
without hearing impairments, the system acts as a bridge, reducing barriers and promoting mutual
understanding. In addition, the application promotes social integration by improving access to education,
employment, and government services. In the future, it is planned to expand the sign database to take
into account regional and dialectal features of the Kazakh sign language, improve classification
algorithms to increase accuracy in various conditions, and integrate the system into mobile devices and
applications for wider distribution. These improvements are aimed at making the DauysYm translator an
important tool for social inclusion and support.
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MODELS AND METHODS OF KNOWLEDGE REPRESENTATION AND
PROCESSING IN MATHEMATICS

In this paper, we consider models and methods for forming a knowledge base in mathematics to
create a generator. Mathematical knowledge is a complex system that includes abstract concepts,
patterns, algorithms, and evidence-based structures. The effective presentation of this knowledge is
becoming an important aspect not only for scientific research, but also for educational processes,
automated decision support systems and intelligent technologies. This article discusses three key aspects
of mathematical knowledge modeling: knowledge model, ontology, and thesaurus. Each of these
approaches allows you to structure and process information in a special way, which significantly
increases the efficiency of working with large amounts of data and contributes to the development of
computer systems capable of intelligent analysis.

1. The knowledge model. 1.1. The concept of the knowledge model
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A knowledge model is a formalized representation of information structures that allows you to
describe, analyze, and use knowledge in a specific subject area. In mathematics, such models are used
to systematize theorems, definitions, algorithms, and proofs. The knowledge model serves as the basis
for creating expert systems, computer algebra systems, and other software packages capable of operating
with abstract mathematical concepts.

1.2. The main types of knowledge models.

There are various approaches to knowledge modeling, among which the following can be
distinguished: formal models, frame models, production systems.

1.3. Application of the knowledge model in mathematics.

In mathematics, the knowledge model is used to:

» Automation of evidence,

* Educational technologies,

* Development of expert systems

1.4. Problems and prospects.

One of the key problems is the difficulty of formalizing intuitive mathematical representations.
Despite this, the development of computer technologies such as machine learning and artificial
intelligence opens up new prospects for improving knowledge models. The integration of neural network
analysis methods and statistical algorithms contributes to a deeper understanding and automatic
processing of mathematical data.

2. Ontology. 2.1. Definition and structure of ontology

An ontology in the context of knowledge representation is a formalized specification of terms
and relations describing a subject area. In mathematics, ontology helps to structure concepts, theorems,
definitions, algorithms and their interrelationships. The main components of mathematical ontology are:

* Classes and categories

* Relationships

* Attributes

* Axioms and rules

2.2. The construction of mathematical ontology

The creation of a mathematical ontology involves a systematic analysis of terminology and
conceptual relationships in mathematics. The construction process includes:

» Identification of basic concepts: highlighting key terms and concepts that need to be included
in the ontology.

* Defining relationships: establishing logical and functional relationships between concepts.

* Formalization of axioms and rules of inference: development of a set of axioms on the basis of
which a logical system is built.

* Verification and correction: evaluation of the obtained ontology by experts in the field of
mathematics and subsequent correction.

2.3. Examples of the use of ontologies in mathematics

Ontologies are used in:

* Development of intelligent systems: They serve as the basis for expert systems where
knowledge about mathematics is presented in a structured way.

* Educational platforms: systems based on ontologies allow you to adapt the learning process to
the level of knowledge of students, offering individualized approaches to learning.

* Scientific research: the use of ontologies helps to combine disparate data and form a unified
knowledge base for analyzing complex mathematical structures.

2.4. Advantages and disadvantages of the ontological approach

The advantages of ontologies include:
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« Structurality and consistency: they allow you to create a single information resource with
clearly defined concepts and relationships.

» Flexibility: ontologies are easily expanded and adjusted as new knowledge becomes available.

However, there are disadvantages:

» Complexity of construction: creating a full-fledged ontology requires significant efforts and the
participation of experts.

» Complexity of updates: with the development of the subject area, maintaining the relevance of
the ontology can become a very resource-intensive task.

3. Thesaurus. 3.1. The concept of thesaurus in the representation of knowledge. A thesaurus is a
dictionary of terms that contains not only definitions, but also synonyms, antonyms, hierarchical
relationships, and thematic groups of concepts. Thesaurus helps in mathematics.:

» Standardize terminology: streamline terminology and eliminate duplication of concepts.

* Improve information retrieval: make it easier to navigate through the mathematical knowledge
database.

* Support semantic analysis: facilitate automated search and interpretation of mathematical texts.

3.2. Thesaurus structure

The main components of a mathematical thesaurus include:

* Terms: key mathematical concepts, definitions and designations.

* Synonymous groups: lists of terms with similar meanings.

* Hierarchical relationships: part-whole, genus-species relationships that organize knowledge.

» Key concepts and categories: thematic groups that combine concepts based on common
features.

3.3. Application of thesaurus in mathematical information systems

In information systems, a thesaurus is used for:

* Knowledge base organizations: simplify access to information by structuring terms.

» Search engines: improvements in search algorithms based on semantic links between concepts.

* Data integration: combining information from different sources where a common terminology
is used.

3.4. Thesaurus development and support

Creating a thesaurus requires:

* Terminology analysis: identification of all key concepts and their synonymous variants.

» Systematization of knowledge: formalization and standardization of information with the
participation of specialists in the field of mathematics.

* Regular updates: adapting the thesaurus to new developments in mathematics and related
disciplines.
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FINDING THE COEFFICIENTS OF THE HEAT EQUATION IN A TWO-DIMENSIONAL
ANISOTROPIC MEDIUM.

Analysis of the current state of research on the phenomena of convective heat transfer in
anisotropic porous media.

The intensification of convective heat transfer in technical and technological systems is still an
unresolved problem [1-3], which affects the reduction of the overall mass characteristics of heat transfer
devices and an increase in their thermal performance. Classical methods of intensification of convective
heat transfer are as follows [4]: reduction of thermal resistance; increase in the velocity of heat carriers;
application of developed surfaces; turbulence of the flow. In this case, additional energy costs are
necessarily incurred to increase the momentum of the coolant. That is, comparing the intensity of heat
transfer is correct only with the same consumption capacity for the movement of heat carriers [5].

The integral thermal resistance is determined by the thickness of the boundary layer, which must
either be reduced or, even better, destroyed [6]. Therefore, all the listed methods of heat transfer
intensification are essentially aimed at solving this problem, but their possibilities have almost been
exhausted.

In this regard, a trend has emerged to use porous materials with a significantly developed surface
per unit volume to identify heat transfer. Theoretical and experimental studies of heat exchange elements
with porous fillers have confirmed their effectiveness. The presence of natural porous media with a lack
of geometric symmetry initiated the study of the effect of anisotropy on physical properties, the main
ones being permeability and thermal conductivity.

In this paper, we solve the direct problem after, the inverse problem for finding the coefficients of
thermal conductivity, material density, as well as the coefficient of specific heat in a two-dimensional
anisotropic medium.
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