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Annotation. The article presents the algorithm of operation of the perceptron,
the necessary conditions and technical aspects for its correct operation. It also
considers its application in various fields such as machine learning, classification, face
recognition, and handwritten digit recognition. The perceptron is the basis for the
development of modern artificial intelligence systems and is important as one of the
main elements of deep learning.
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Annomayun. B cmamve npeocmasnen aneopumm pabomvi nepcenmpouda,
HeoOxXo0uMble YClous U mexHuueckKue acnekmol 0Jisi e20 Koppekmuou pabomol. Ezo
makoice pacemampusdiu ons NpumMeHeHusl 6 pa3l1Uu4HblX 06/zacm}1x, maxKkux Kak
MawturHHoe 06yquue, maccugbukauuﬂ, pacnosHaearue Jauy u pacnosHasaHue
pykonucuvlx yugp. Ilepcenmpon umeem ocHosononazaowee 3HaveHue O
pa3pa6omku COBPEMEHHBIX CUCNeM UCKYCCMBEHHO2CO0 UHMEIIEKMA U A6JIA1ENMCA OOHUM
U3 Kro4eBsvlx d71emMermoe a/zy601<020 O6yll€Hu}l.

Knrouesvie cnosa: nepcenmpon, ucKyCCmeeHHblll HelUpoH, NPUHYun pabomeol,
AHANU3, HEUPOHHASl Cemb, 8XOOHOU CUSHAL, 6bIXOOHOU CUCHAL, 3A0aylU JUHEUHO20
pas()eﬂesz, onmumusayusl, npuHimue pemeHm?, aireopumm, MAMUHHOE 06yquue,

K]ZCZCCM(Z)MKCIL;L{}Z, pacnosHasarue jauy, MCKyCCH’lBeHHij UHmMelIeKm.
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A perceptron is one of the simplest and earliest forms of artificial neural
networks, which has been the basis for the development of many machine learning and
artificial intelligence systems. The perceptron model was developed by Frank
Rosenblatt in the 1950s and was used to solve classification problems. Today, the
foundations of the perceptron have paved the way for the development of more
complex artificial neural networks and deep learning algorithms. This article will
analyze in detail the working principle of the perceptron, its structure and operation, as
well as its applications in the real world.

Working principle of the perceptron. A perceptron is actually a very simple
neural model, the main task of which is to convert inputs into output values. The
working principle of the perceptron consists of the following main parts:

Inputs: The perceptron accepts several input signals. Each input represents a
feature or attribute and is usually denoted as x1, x2, ..., xn. For example, in a
classification problem, each input can be a feature that needs to be classified (e.g., the
pixel values of an image).

Weights: The importance of each input, or how much it influences the model,
Is determined by a weight. Weights are constant values that affect the inputs and are
optimized as the model learns. The weights are represented as wl, w2, ..., wn.

Summation: Each input and its corresponding weight are multiplied, and then
the results are summed. That is, the output of the perceptron is calculated as:

Z=wi1X1 + WXy + -+ wpx, + b

Here b is a bias (a parameter that changes the overall effect of the inputs) that
Is added to the model so that the system becomes more flexible.

Activation Function: Depending on the input, the perceptron will only produce
two outputs: that is, it will only produce values of 0 or 1. This process is done through
the activation function. The simplest activation function is the signum function, which
takes a value and converts it to 0 or 1:

_{1agar220
Y= Oagarz <0

This activation function allows the perceptron to perform the classification

task.
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Perceptron training process. The perceptron training process is based on
optimizing the variables. The main goal of the model is to correctly classify the output
by updating the weights and changing the bias. The gradient descent algorithm is used
in the perceptron training process, that is, it calculates how much the model's output
deviates from the true response and updates the weights to minimize this error.

Applications of the perceptron. Although the perceptron is a simple and
effective model, it is used only to solve linear classification problems. Linear
separation is the process of finding a single straight line that separates a data set into
two groups. Perceptrons are mainly used in the following areas:

Classification. Perceptrons are mainly used in classification problems. For
example, image recognition, separating emails into spam and non-spam, etc.
Perceptrons cannot perform more than two classes, but this makes them very efficient
and fast.

Handwritten digit recognition. Perceptrons were used in many early
handwritten digit recognition systems. Each pixel of the digits to be classified is used
to feed the perceptron model. The model then learns the weights needed to classify the
digit.

Use in simple networks. Perceptrons are particularly well suited for working on
small and simple systems. For its effective use, it is important that the classes and inputs
of the model are clear and simple. In addition, the fast performance of the perceptron
allows it to be used in fast decision-making systems.

User Behavior Detection. Perceptron models can also be used in some
applications, such as generating recommendations based on user choices. Perceptrons
can be used to solve classification problems based on the user's previous decisions.

Limitations of the Perceptron. One of the main limitations of the perceptron is
that it can only solve linear classification problems. This means that if the data set has
a complex geometric shape that can be divided into multiple classes, the perceptron
cannot solve this problem. However, complex systems such as deep learning systems

and multilayer neural networks help to overcome this limitation.
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The perceptron is one of the first models in the field of artificial intelligence
and machine learning, and its working principle and foundations have been the basis
for the development of modern systems today. The perceptron is a simple and effective
model, which is mainly used to solve classification problems. Although it is used only
for linear classification, its training process and working principle paved the way for
the basic concepts of deep learning and played an important role in the development of
artificial intelligence systems.

REFERENCES:
1. Daminova B. E. et al. APPLICATION OF MODERN INFORMATION AND
COMMUNICATION TECHNOLOGIES IN TEACHING ENGLISH //DxonomMuka u
couuym. — 2024. — Ne, 5-1 (120). — C. 197-201.
21 Daminova B. E. etal. SOFTWARE TOOLS FOR CREATING MULTIMEDIA
RESOURCES IN TEACHING ENGLISH //[Oxonomuka u commym. — 2024. — Ne, 5-1
(120). — C. 202-206.
3. Daminova B. E. et al. THE MAIN ADVANTAGES, PROBLEMS AND
DISADVANTAGES OF USING MULTIMEDIA IN TEACHING FOREIGN
LANGUAGES //3xoHomuka u cortuym. — 2024, — Ne, 5-1 (120). — C. 189-192.
4. HamunoBa b. 3. u np. OBPABOTKA BUJIEOMATEPHUAJIOB IIPU
PA3BPABOTKE OBPA3OBATEJIbHbBIX PECYPCOB //OxkoHOMHKA W COIIUYyM. —
2024. — Ne. 2-2 (117). — C. 435-443.
33 Daminova B. E. GAUSS AND ITERATION METHODS FOR SOLVING A
SYSTEM OF LINEAR ALGEBRAIC EQUATIONS //Oxonomuka u cormym. — 2024,
— Ne. 2 (117)-1. — C. 235-239.
6. Daminova B. E., Oripova M. O. METHODS OF USING MODERN
METHODS BY TEACHERS OF MATHEMATICS AND INFORMATION
TECHNOLOGIES IN THE CLASSROOM //Oxonomuka u commym. — 2024, — Ne, 2
(117)-1. — C. 256-261.
e Daminova B. E. et al. USE OF ELECTRONIC EDUCATIONAL
RESOURCES IN THE PROCESS OF TEACHING A FOREIGN LANGUAGE
I[9xonomuka u couuym. — 2024, — Ne, 5-1 (120). — C. 230-232.

Boeinyck xcypHana Ne-26 Yacmo—6_ Maii —2025
265

——
| —



ISSN
MODERN EDUCATION AND DEVELOPMENT  3060-4567

8. Daminova B. E. et al. USING COMPUTER PRESENTATIONS IN
TEACHING FOREIGN LANGUAGES //Oxonomuka u comuym. — 2024, — Ne, 5-1
(120). — C. 211-215.

9. Daminova B. E. et al. USING DIGITAL TECHNOLOGIES IN FOREIGN
LANGUAGE LESSONS //Okxonomuka u cormym. — 2024, — Ne, 5-1 (120). — C. 226-
229.

10. Daminova B. E., Bozorova I. J., Jumayeva N. X. FORMATION OF TEXT
DATA PROCESSING SKILLS //Oxonomuka u coumym. — 2024. — Ne, 4-2 (119). — C.
110-1109.

i\, Daminova B. E. et al. USE OF ONLINE ELECTRONIC DICTIONARIES IN
ENGLISH LANGUAGE LESSONS //9kxonomuka u commmym. — 2024, — Ne. 5-1 (120).
—C. 193-196.

12. Daminova B. E. et al. ADVANTAGES OF USING MULTIMEDIA
RESOURCES IN ENGLISH LANGUAGE LESSONS //OxonomMuka u coOluyMm. —
2024. — Ne. 5-1 (120). — C. 207-210.

13. Daminova B. E. et al. SCIENTIFIC AND METHODOLOGICAL SUPPORT
OF EDUCATIONAL INFORMATION INTERACTION IN THE EDUCATIONAL
PROCESS BASED ON INTERACTIVE ELECTRONIC EDUCATIONAL
RESOURCES: USING THE EXAMPLE OF TEACHING ENGLISH //3xonomuka u
couuym. — 2024. — Ne, 5-1 (120). — C. 233-236.

14, Daminova B. E. et al. THE ROLE AND FEATURES OF THE USE OF
INFORMATION TECHNOLOGY IN TEACHING A FOREIGN LANGUAGE
[[9xonomuka u conmym. — 2024, — Ne, 5-1 (120). — C. 184-188.

15. Daminova B. E. et al. USING THE GOOGLE CLASSROOM WEB SERVICE
AND PREPARING INTERACTIVE PRESENTATIONS //OxoHoMHKa U COLUYM. —
2024. — Ne. 5-1 (120). — C. 216-225.

16. Daminova B. E., Bozorova I. J.,, Jumayeva N. X. CREATION OF
ELECTRONIC LEARNING MATERIALS USING MICROSOFT WORD
PROGRAM //Oxonomuka u cormym. — 2024. — Ne. 4-2 (119). — C. 104-1009.

Boeinyck xcypHana Ne-26 Yacmo—6_ Maii -2025
266

——
| —



