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фрагмента или самого эксперимента, основанных на элементах имитационного моделирования; 
- использование распределенного информационного ресурса Интернета при выполнении 

учебных проектов, самостоятельных работ поискового характера, выдвижения и проверки гипотез, их 
обоснования; 

- эмоционально-волевой компонент познавательной активности характеризуется 
способностью и стремлением к преодолению обучающимися трудностей в учении и наличием 
определенного эмоционального настроя, связанного с развитием познавательного интереса. 

Информационные технологии в обучении представляют собой технологию, основанную с 
применением информатики и которая реализуется с помощью компьютеров и соответствующих 
программных продуктов. Компьютер, как новое и динамичное развивающее средство обучения – 
главная отличительная особенность информационной технологии. Используя компьютер и 
программные средства, а значит, и программное обеспечение обучающего характера процесс 
обучения становится разнообразным и углубленным, что очень важно при изучении математических 
систем и алгоритмов. 

Увеличение умственной нагрузки на занятиях по математике заставляет задуматься над тем, 
как поддержать интерес обучающихся к изучаемому предмету, их активность на протяжении всего 
процесса обучения. 

Чтобы сохранить интерес к предмету и сделать качественным учебно-воспитательный 
процесс, на занятиях по математике целесообразно и необходимо использовать информационно-
коммуникационные технологии для достижения целей и эффективности процессов обучения. 

Использование информационных технологий в учебном процессе позволяет изменить 
характер учебно-познавательной деятельности обучающихся, активизировать самостоятельную 
работу с различными электронными средствами учебного и прикладного назначения. 
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Аңдатпа 
Бұл мақалада біз нейрондық түйіндер жұмысының математикалық негіздерін қарастырамыз 

және болашақ информатика педагогтарына түйіндерді есептеуді үйретуге қатысты кейбір кеңестермен 
бөлісеміз. Нейрондық желілердің қалай жұмыс істейтінін түсіну бүгінгі ақпараттық ортада маңызды 
дағды болып табылады. Ол үшін студенттер мен магистранттарға теориялық білім мен практикалық 
дағдыларды меңгеруге көмектесетін оқытудың әртүрлі тәсілдері бар. Жасанды нейрондық желілердің 
жұмыс жасаудағы нәтижелерінқарапайым есептеулер арқылы шығарып үйрену болашақта күрделі 
есептеулердің де компьютер арқылы қалай жүріп жатқандығын түсінуге оң ықпалын тигізеді. 

Түйінді сөздер: болашақ информатика педагогтары, жасанды нейрондық желілер, нейрондық 
түйіндер. 

 
Аннотация 

В этой статье мы рассмотрим математические основы работы нейронных узлов и поделимся 
некоторыми советами о том, как обучать будущих педагогов информатики вычислять узлы. 
Понимание работы нейронных сетей является важным навыком в современной информационной 
среде. Для этого существуют различные подходы к обучению, которые помогают студентам и 
магистрантам освоить теоретические знания и практические навыки.Умение извлекать результаты 
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работы искусственных нейронных сетей с помощью простых вычислений окажет положительное 
влияние на понимание того, как сложные вычисления будут проходить через компьютер в будущем. 

Ключевые слова: будущие педагоги информатики, искусственные нейронные сети, нейронные 
узлы. 

 
Abstract 

In this article, we'll look at the mathematical basics of how neural nodes work and share some tips on 
how to teach future computer science teachers how to calculate nodes. Understanding how neural networks 
work is an important skill in today's information environment. For this, there are different approaches to 
teaching that help students and undergraduates acquire theoretical knowledge and practical skills.Learning 
to reproduce the results of artificial neural networks using simple calculations will have a positive impact on 
understanding how complex calculations are going through a computer in the future. 

Key words: future teachers of computer science, artificial neural networks, neural nodes. 
 
Neural networks are computer systems that use biological principles to process data and solve 

problems. Neural networks are used to solve complex tasks that require analytical calculations similar to 
what the human brain does. They consist of many neural nodes that interact with each other, transmitting 
and processing information. One of the important components of neural networks are neural nodes that 
perform calculations based on data. A neuron is a computing unit that receives information, performs simple 
calculations on it and passes it on. They are divided into three main types: input, hidden and output. 

 
Figure 1 – Layers of the neural network 

 
Let's consider the mathematical foundations of the work of neural nodes. Neural nodes are 

mathematical models that are used to process information in neural networks [3].Each neural node 
processes input data and produces output data according to a specific activation function. This can be 
represented in the form of a mathematical formula: 
 

y = f(w1x1 + w2x2 + ... + wnxn + b)        (1) 
 

where x1, x2, ..., xn are input data: In w1, w2, ..., wn are the weights assigned to each input b is the offset 
(skew) and F is the activation function. Weights and bias are the parameters that determine which inputs will 
activate the neural node. The activation function determines how the weighted sum of input data will be 
processed. 

Mathematical, neural nodes can be represented as functions that take a vector of values as input 
and calculate the output value based on the input data. These functions usually contain several parameters 
that can be configured during neural network training.One of the most common activation functions is the 
sigmoidal function, which converts the input value into a range from 0 to 1. Other activation functions include 
hyperbolic tangent and ReLU (Rectified Linear Unit). 

 

 
Figure 2 – Sigmoid function 
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The role of the sigmoid function in neural networks is to provide non-linearity in the output values of neurons. 
This allows the neural network to solve more complex tasks that require more complex connections between 
input and output values. Without non-linearity, a neural network can only solve linear problems that can be 
solved using simple mathematical operations.Inaddition, the sigmoid function can be used to convert the 
output values of neurons into probabilities. Thus, it can be used to solve classification problems where it is 
necessary to determine which class the input value belongs to. 

To train neural networks, algorithms are used that optimize the parameters of activation functions 
and other parameters of the model in order to minimize the prediction error on the training sample. This 
allows the neural network to find patterns in the data and make accurate predictions on new data. The most 
common applications of neural networks are: 

• Prediction — the ability to predict the next step. For example, the rise or fall of stocks, weather 
forecast; 
• Classification — distribution of data by parameters. For example, make a decision to give a loan, 
identify fraudulent transactions based on payment information; 
• Recognition — currently, the most widespread use of neural networks. It is used in speech 
recognition in voice search queries, handwriting recognition, etc. 

One of the ways to teach students to calculate nodes is to use tasks that will help them understand the 
mathematical foundations of neural nodes [5]. For example, you can ask students to calculate the output 
data for a neural node with specified input data and parameters. When students study neural networks, it 
can be difficult for them to understand how neural nodes work and how to adjust parameters such as weights 
and bias. 

Example. Calculate the result of a neural network using a sigmoid, and its error using a root-mean-
square error. 
Data: I1=1, I2=0, w1=0.48, w2=0.68 ,w3=-0.11 ,w4=0.15 ,w5=1.8 ,w6=-2.3. 
H1input = 1*0.48+0*(-0.11)=0.48 
sigmoid(x) = 1 / (1 + e^(-x)) 
H1output = sigmoid(0.48)=0.61 
H2input = 1*0.68+0*0.15=0.68 
H2output = sigmoid(0.68)=0.66 
O1input = 0.61*1.8+0.66*(-2.3)=-0.42 
O1output = sigmoid(-0.42)=0.4 
O1ideal = 1 (0xor1=1) 
Error = ((1-0.4)^2)/1=0.36 
Result — 0.4, Error — 36%. 

Another approach is to use interactive online tools, such as neural networks, which allow students to 
experiment with various parameters and observe how they affect the output of a neural node. This can help 
students better understand how neural nodes work and how to configure parameters. 

Another useful approach is to use concrete examples from real life, where neural networks are used 
to solve problems. For example, you can show students how neural networks are used for pattern 
recognition, text classification, or time series prediction. 
Below are some of the effective methods of teaching students to compute neural nodes: 
Each of these methods can be effective for teaching students to compute neural nodes, but the most 
effective method will depend on the specific needs and abilities of students. 
 
Table 1 – Types of approaches to neural network training. 
 

Approaches Contents 

Mathematicalanalysis Understanding the mathematical aspects of neural networks, such as linear 
algebra and probability theory, is essential for effective learning to compute 
nodes. 

Practicaltasks Students can learn how to calculate neural nodes by solving practical tasks 
that require them to calculate the value of a node based on specified input 
parameters. 

Interactiveonlinetools Interactive online tools allow students to experiment with various 
parameters and observe how they affect the output of a neural node, which 
can help students better understand how to configure parameters. 

Trainingresources There are many learning resources, such as online courses and textbooks, 
that can help students understand the basics of neural networks and node 
computing 

Collectivelearning Working in a group can help students better understand the material and 
improve their skills in computing neural nodes. 
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It is important to pay attention to the fact that learning to compute nodes is only one aspect of learning neural 
networks. To fully understand this topic, students also need to study other aspects, such as neural network 
architectures, teaching methods, etc.Neural nodes are a key element of neural networks, and understanding 
their work is essential for students to successfully study this topic. Teaching students how to compute nodes 
can be done by using tasks, interactive online tools, real-world examples and other approaches. However, it 
must be remembered that the study of neural networks is a broader topic, and students also need to study 
other aspects in order to get a complete understanding of neural networks. 

In addition to learning how to compute nodes, students also need to study the various neural network 
architectures that exist, such as feedforward, recurrent, and convolutional networks, and the applications 
they are best suited for. They should also understand the various teaching methods used to train neural 
networks, such as supervised learning. 
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Аңдатпа 
Қазіргі заманғы мектеп білімінің инновациялық дамуы қоғамның мұғалімге, информатикаға, 

ақпараттық-білім беру орталарында, атап айтқанда компьютерлік оқыту ортасында (КӘЖ) белсенді, 
сауатты және орынды жұмыс істеуге деген қажеттілігін өзектендірді. Қазіргі жағдайда кәсіптік 
педагогикалық білім жаңа мазмұнмен толтырылады-және болашақ информатика мұғалімінің оқытудың 
компьютерлік ортасында жұмыс істеуге дайындығын қалыптастыруды көздейді, біз мұғалімнің АКТ 
құзыреттілігінің құрамдас бөлігі ретінде қарастырамыз. Осыған байланысты-әлеуметтік-педагогикалық 
деңгейде болашақ информатика мұғалімінің қарастырылып отырған ортада жұмыс істеуге 
дайындығын қалыптастыру жүйесінің ғылыми негіздемесі өзекті болып отыр. 

Түйінді сөздер: ақпараттық-коммуникациялық пәндік орта, мұғалім, информатика, 
ұйымдастырушылық формалар, дидактика, әдістеме. 

 
Аннотация 

Инновационное развитие современного школьного образования актуализировало потребность 
общества в учителе, информатики, активно, грамотно и целесообразно работающем в 
информационно-образовательных средах, в частности в компьютерной среде обучения (КСО). В 
сложившихся условиях профессионально педагогическое образование наполняется новым 
содержанием - и предполагает формирование готовности будущего учителя информатики к работе в 
компьютерной среде обучения, рассматриваемой нами в качестве компонента ИКТ-компетентности 
педагога. В этой связи на социально-педагогическом уровне актуальным становится научное 
обоснование системы формирования готовности будущего учителя информатики к работе в 
рассматриваемой среде. 

Ключевые слова: информационно- коммуникационная предметная среда, Учитель, 
информатика, организационные формы, дидактика, методика. 
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