2024, Ne3/2

YK 004.4
DOI 10.33514/1694-7851-2024-3/2-24-30
Buiidocynosa C. K.
HSKOHOMMKA WJIMMACPUHUH KaHAUIAThI, TOIIEHT
N. ApabaeB atbinaarsl Kelprei3 MaMIIeKeTTUK YHUBEPCUTETH
bumnikek 11
bibosunovas@ gmail.com
AcbLI10€eK KbI3bI A.

MarucTpaHT
N. ApabaeB atbinaarsl Kelprei3 MamiIeKeTTUK YHUBEPCUTETH
bumkex 1L

asylkyzy@ mail.ru

Hyitmemounesa b. /1.

MarucTpaHT
N. ApabaeB atpiHaarsl Kelprel3 MaMmIIeKeTTUK YHUBEPCUTETH
bumkek 1L

dbeka@mail.ru

Koxoes K. T.

MarucTpaHT

W. ApaGaeB atbiaaarsl Kelprei3 MaMiIeKeTTHK YHUBEPCHUTETH
bumkek L.

kojoevk@mail.ru

IMPOI'HO3AYK MACEJIEJIEPIX YEUYY YYYH KACAJIMA UHTEJIEKTTHH
METO/IJIOPY ’KAHA HEMPOHJIYK TAPMAKTAP

AnHoTammsa. benrunyy OONroHION, akbIpKbl OH OKBUIABIKTA KacajiMa WHTEJUIEKT,
MallMHAJIBIK YHUPOHYY, TEpEH MallMHA YWPOHYY jKaHa HEHPOH TapMaKTapbl CBISKTYY aJlJbIHKbI
TEXHOJIOTUSIIAp 3H MUTMIIMKTYY >KaHa MHTEHCHUBIYY OHYIYN KeJe jKaTaT »aHa ajap 3aMaHOan
uH(opMaTHKa MIIMMAHHUH aJIIbIHKBI YeTUH KOPCOTOT JIeN ailTyyra O0JIOT.

JKacaiMa MHTEIIJIEKTTHH ’KapAaMbl MEHEH MMTUIIMKTYY YEUUJIe TypraH KOeITOreH Kelreniep
Oap. byn xepae jkacaimMa MHTEIUIEKITMH HErW3rH OeslyMIepy: MallMHa YHpPeHYYy, KydTyy
KOHBOJIIOIMSUIBIK HEMPOH TapMaKTapbl, TEPEH MalMHAIIBIK YHPOHYY, OylIyTTarsl 3CenTeesep jkaHa
YOH KOJIeMJIeI'y MaajbIMaTTap, YIIY TaaHyy TEOpHsChl, OTO >kaHA BHUJICOHY YEUMENoe, MaIMHA
KOTOPMOJIOPY, TEKCTTH TaJJJ00, MaaJlbIMAaTTap/bl Ka3yy, YUKyuCy3 ydyydy ammaparrtap Oamkapyy
*aHa poOoTTOD, *K.0.

byn makanana OODKONI00 MacenelepuH TY3YY KaHa uedyy Y4yH KOJJIOHYIATaH 3aMaHOan
MallliHa YHpeHYY bIKMajapbl >kaHa HEHpOH TapMakTapbl OOIOHYA HErM3rM KbICKaya MaallbIMaT
KaMTbIJITaH.

Herusru ce3mep: »xacajama MHTEJUIEKT, MalllMHA YWPOHYY, HEWPOH TapMAaKTapbl, MalldHa
YHUPOHYY MOAEIAEPH 7KaHa aITOPUTMAEPH, IPOTHO3AYK Kelrenaep
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METO/Ibl HCKYCCTBEHHOI'O UHTEJUVIEKTA W HEMPOHHBIE
CETHU JJIA PELHEHUSA 3A1AY TPOI'HO3UPOB AHUSA

AnHoTtanus. CylmecTBYeT MHOKECTBO 33/1ay, KOTOpPbIE YCHEHHO PEHAlTCi C MOMOUIBIO
HCKYCCTBEHHOIO uHTelUiekTa. llpuBeném OCHOBHBIE pasliensl HCKYCCTBEHHOTO HMHTEJUIEKTA:
MalMHHOE OO0YydeHWEe, MOIIHBIC CBEPTOYHBIC HEHPOHHBIC CETH, TIIYOMHHOE OOydeHHE MAIlMH,
oOyauHble BBIYHCICHUS M OTPOMHBIE OOBEMBI JaHHBIX, TEOpUsl paclo3HaBaHUA 00pa3oB,
HHTepIpeTanus GoTO U BUIACO, MAIMHHBIA MEPEBOJI, aHATN3 TEKCTOB, Data Mining, OecnuioTHOE
yIpaBJjeHUuE U POOOTHI U T.1.

Hacrosiiast ctathst COEp>XKUT OCHOBHBIE KPAaTKUE CBEJIEHUS MO COBPEMEHHBIM METOIaM
MaIIMHHOTO OOYYeHUsI U HEWPOHHBIM CETSIM, KOTOPbIE€ MPUMEHSIIOTCS AJIsl TOCTAHOBKH U PEIICHUS
MIPOTHO3HBIX 3a]1a4.

KuroueBblie c10Ba: MCKYCCTBECHHBIN WHTEIUICKT, MAIMHHOE 00ydeHUE, HEHPOHHBIC CETH,
MOJIEIM U aJITOPUTMBI MAIIMHHOTO 00yYeHU s, 3a7]aui TTPOrHO3UPOBAHUS
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ARTIFICIAL INTELLIGENCE METHODS AND NEURAL NETWORKS
FOR SOLVING FORECASTING PROBLEMS

Annotation. It is no secret that in the past decade, advanced technologies, such as artificial
intelligence (Al), have rapidly developed and are now at the forefront of modern computer science.

The applications of Al are vast and varied, with many complex problems being successfully
solved using these technologies. Some of the main areas of Al include machine learning, robust
convolutional neural networks, deep machine learning, cloud computing and big data, pattern
recognition theory, photo and video interpretation, machine translation, text analysis, data mining,
drone control, and robotics.

This paper discusses the latest state-of-the-art machine learning and neural network
techniques to formulate and solve prediction problems. Whether you are a seasoned professional in
the field or a newcomer, this paper will provide valuable insights and knowledge into the ever-
evolving world of Al.

Keywords: artificial intelligence, machine learning, neural networks, machine learning
models and algorithms, forecasting problems

From machine learning to convolutional neural networks and deep machine learning, Al has
made it possible. Its potential is practically limitless, with the ability to interpret photos and videos,
translate text, mine data, and even control drones and robots.

With Al's expanding applications, it can replace human labor in manufacturing and office
environments. Pattern recognition theory and cloud computing make it possible for Al to perform
complex tasks efficiently, and the possibilities for the future are endless.

Machine learning.

A large subclass of artificial intelligence theory is machine learning (Machine learning or
ML). So, machine learning or ML is understood as a separate field. A computer programme examines
files and compares them to find common patterns, patterns and models, thereby expanding the
knowledge base. At the same time, the programme can compare snapshots, images, texts and other
types of materials. During the machine learning process, the algorithm will compare the contents of
the files with the established patterns and with each other.

It should also be noted that machine learning, asa class of artificial intelligence methods, does
not involve direct problem solving, but rather a learning process that applies solutions to similar
problems. Tools such as mathematical statistics, numerical methods, mathematical analysis,
optimisation methods, probability theory, graph theory, etc. are used to build such methods.

As technology advances, we witness the partial or complete automation of solving complex
problems in various fields. This is where machine learning comes into play, serving as the science of
algorithms that can self-adjust to data. Machine learning methods are commonly utilized in prediction
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tasks, mainly when predicting the output value based on the available input information or attributes
needed. Seeing how far we have come in utilizing technology to simplify complex problem-solving
processes is truly remarkable [1].

Models and algorithms of machine learning.

Machine learning theory encompasses several models, with the following three being the most
commonly used:

1. Learning with a teacher: This model is used for classification and data regression tasks.
This model's algorithms are designed to identify the dependencies and relationships between input
and predicted output data.

2. Learning without a teacher: This model is used for clustering tasks. These algorithms
identify patterns and model them without using data labels.

3. Reinforcement Learning: This model utilizes observations obtained through interaction
with the environment. The reinforcement algorithm, or agent, is in a continuous learning phase and
uses feedback from the environment to make decisions and take actions. This model is trained with
no prior knowledge about the system, but the agent can take actions that move the system to a new
state and receive a reward from the system [2].

Neural networks.

Neural networks are robust computing systems with interconnected elementary processors
known as formal neurons. These networks are designed to produce output information based on input
stimulus, making them an ideal tool for dewveloping algorithms to sole complex problems.
Neurocomputers, either digital or analog computers based on neural networks, utilize these networks
as their primary operating unit to implement their algorithms. Formal neurons, the elementary
processors used in these networks, can be represented by a mathematical equation that describes their
mathematical model:

y=1(0)=1(Sax +a)

where y — neuron output signal; f(g) — neuron output function; ai — constant coefficient —
weight of the i-th neuron; xi —i-th input signal; a0 — initial state (excitation) of the neuron: i=1,2,3
...n—neuron input number; n — neuron input number; n —number of inputs.

The following structural scheme can be put in accordance with this expression:

e
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Figure. 1 Structural scheme of neural network.

The input unit in a neural network implements the activation function, also known as the
excitation or transient function. The synaptic coefficients, also known as interneuron coupling
coefficients, are represented by Al coefficients.
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Learning involves consciousness development through interactions with the external
environment and the organism's characteristics. This process is responsible for the emergence of new
properties in biological and technical systems, such as new connections, improvements in the number
of neurons, and new forms of interaction between the system's elements [3, 4].

The learning process is closely related to the system's functioning in the external environment,
and as a result, the system interacts with the learning process.

Bayesian formation.

a Neural network formation b Variational Bayes formation
Observation Environment : Agent

Environment Neural network

w

Figure 2. Scheme of the system interaction with the external environment.

The process of intelligent system interaction with the external environment involves several
stages that must be carefully designed to achieve astate of equilibrium between the system's behavior
model and the external environment. These stages include the identification of parameters
characterizing the external environment, the selection of the learning algorithm, the implementation
of a self-organization process based on learning results, the choice of a clustering algorithm for
forming environment classes, adaptation, and generation of feedback signals. The final step involves
constructing the behavioral model, where the external environment's reaction determines the chosen
model's correctness [5].

The choice of an algorithm for building an object's behavioral model depends on its mode of
functioning in the external environment, which can be online, reactive, or offline. The model of
system interaction with the external environment forms the basis of any intelligent system that
responds to environmental influences.

In the field of recognition problems, the stability-plasticity problem is of great importance.
Correctly recognize new images, while stability retains old, previously memorized images when
perceiving new ones. Solving this problem is challenging and requires careful consideration of
various factors. The main task of NS training is to approximate the function realized by the actual
network to the unknown function, which can be determined from the available set of examples or
training samples.

Learning is a fundamental process that helps living beings and machines to adapt to their
environment. There are two main mechanisms of learning: adaptation and self-organization.
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Adaptation is the process of adjusting a system to the external environment, while self-organization
is the dynamic rearrangement of a system to adjust it.

In the context of neural networks, one of the first learning rules is that if two neurons (i and j)
are activated simultaneously during repeated presentations of the same image to the nervous system,
the coefficient of synaptic connection wij between these neurons increases. This learning process
involves feeding the system with multiple images and forming connections between neurons based
on their activity during the learning process.

A set of neurons forms a neural network, and the connections between them have a higher
permeability than the connections between the rest of the neurons in the network. This set of neurons
is called an ensemble, and if a part of the neurons within the ensemble is excited, the whole ensemble
is excited. Each ensemble of neurons corresponds to a specific concept and frequently repeated
images lead to the formation of neuronal ensembles, which form a stable system of concepts in
memory.

Conclusion.

We have been working towards a set goal of studying the fundamentals of artificial
intelligence, machine learning methods, neural networks, and the corresponding algorithms. Artificial
intelligence systems represent the most modern and relevant area in information technology.

In our quest for knowledge, we have explored central Al systems and the primary types of
machine learning methods, including machine learning with a teacher, machine learning without a
teacher, and machine learning with reinforcement. We have delved into the basic concepts of neural
networks, studied their classification and algorithms in detail, and analyzed the technology of
preliminary data analysis for various prediction problems.

Furthermore, we have applied our learning to practical forecasting problems, such as modeling
medical issues using machine learning and developing web systems based on a PostgreSQL server.
We have also leveraged convolutional neural networks and the Keras library for image recognition
and utilized machine learning technologies to predict and solve applied tasks.

Throughout this journey, We have developed various applications using machine learning
(ML), the Flask system, the Keras library, the PostgreSQL server, and the Python software toolkit.
We have focused on using these tools to solve complex problems and create value for society.
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