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Annotation: This article notes that the development of the logical doctrine in

Central Asia had a direct impact on the formation of the worldview of Farabi,

Ibn Sina, Ibn Rushd, Beruni and other progressive thinkers. The importance of

using logic in physics lessons is shown, given the fact that in recent years logic

has not been used enough in education in the formation of the scientific and

intellectual worldview of students, quick thinking and mental abilities of

students.
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Hnxomorconoe Xycnuooun Maxamamoeuu

Cmapwiuit npenooasamend u3uku u ACMPOHOMUU AKAOEMUUECKO20 TUUe

um.

Tawkenmckuii I'ocyoapcmeennwiit Ynusepcumem Bocmokoeseoenus.

Kypaesa Xynkap Toumbob6oeena

Cmapwuii npenooasamend u3uku u acCmpoHOMUU AKAOEMUUECKO20 TUUeEs

um.

Tawkenmckuit I'ocyoapcmeennwtiit Yuueepcumem Bocmoxoeeoenus.
PA3BBUBATDH Y CTYJIEHTOB HABBIKH! PEIHIEHUSA JIOTHYECKUX

3AJJAY ITO PU3UKE.

"IxoHomuka u commym" Nel2(91) 2021 WWW.iupr.ru



Aunomauun: B >moti cmamee ommeuaemcs, uUmo pazgumiue J10SUYECKOU
ookmpunvl 6 LlenmpanvHoti A3uu okazano HenocpeocmeeHHoe 6GlUAHUE Ha
popmuposanue mupogosspenus Papadou, Uon Cunvi, Uon Pywioa, Bepynu u opyeux
npocpeccusHvlx muvicaumenei. Ilokasana 6ajcHOCMb UCNONb308AHUSA JO2UKU HA
ypokax ¢usuku, yuumeisas mom @Gaxm, UmMo 6 HnocieoHue 200bl N02UKA
HeOOCMAMOYHO UCNOIL308ANACH 8 00PA308AHUU NPU GOPMUPOBAHUU HAVHUHO20 U
UHMENIeKMYANbHO20  MUPOBO33PEHUSL  CIYOEHMO8, ObICMPO20  MbIUWLEHUS U
YMCMBEHHbIX CNOCOOHOCIEN CIYOEHMO8.

Knwuesvie cnosa: nocuxa, noeuka, paccyscoeHue, MaOIUYHBIL  MemOO,

epaghuneckuli Mmemoo, iocuyeckue npooemol

In academic lyceums, the role of physics in the formation of students'
scientific outlook, understanding the essence of physical phenomena and laws
through deep observation, increasing student activity and interest in science, and
solving problems in computational work is of particular importance. It is known
that in recent years, four methods (quantitative, qualitative, experimental and
graphical) are used to solve problems in physics. Each of these methods is
selected in such a way as to allow students to better understand the content of
theoretical material, to memorize and apply physical formulas in the problem-
solving process, to engage students in science by solving interesting problems in
the classroom, to confirm theoretical data through experiments, used in the
training process.

However, there is also a type of issues that are rarely used in the educational
process in recent years. However, these issues teach students to think fast, to
relate the laws of physics to each other, to consider interactions, to harden the
mind, to make the right decisions in difficult situations. These are logical issues.

In the process of teaching physics, the academic lyceum system teaches
students the laws of right thinking in the formation and consolidation of new

knowledge about physical phenomena, laws and laws, concepts and quantities,
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and through them to gain in-depth study and analysis of natural phenomena. the
use of logical problems in teaching to do is the main goal.

Logical problems in physics teach students natural phenomena; reveals the
content of knowledge of mechanics, electromagnetism, optics, quantum physics,
correct (true) thinking in the study of physical concepts through the methods of
induction and deduction, knowledge of truth, including observation and
discussion of the laws that show the relationship between ideas.

A brief analysis of the scientific works of other scholars on the subject.

V.V.Sergeev in his research work "Development of logical thinking in
solving problems in physics”, G.G.Ruzavin "Scientific theory: logical
methodological analysis" expressed his views on the development of logical
thinking.

The first ideas about logic originated in the countries of the ancient East,
especially India and China. In ancient Greek philosophy, the problems of logic
were first considered to some extent in Parmenides' On Nature, in the aporia of
Zeno of Eleusis, and in the teachings of Heraclitus. Aristotle describes logic as a
science that "identifies unknown knowledge from known knowledge” and
""separates true thought from false thought".

In Aristotle's doctrine of logic, reasoning takes the lead. The development
of logical teachings in Central Asia had a direct impact on the formation of the
worldview of Farobi, Ibn Sina, Ibn Rushd, Beruni and other progressive
thinkers.

Tasks related to logic, like mathematics, are called “mental gymnastics”.
However, unlike mathematics, logical tasks in physics are fun gymnastics,
which allows you to try and practice thought processes from an sometimes
unexpected side. To solve them requires a quick mind, sometimes intuition, but
does not require special ready knowledge, but the practice of thinking based on
the acquired knowledge and experience. Even in the most complex logic

problems, there are no numbers, vectors, functions. But here a method of
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mathematical and physical thinking is needed: the key is to understand and
comprehend the logical task. The most obvious solution that always lies on the
surface is not right. But in most cases, despite the confusing situation, solving a
logic problem is a much simpler matter than it seems at first glance. The process
of solving problems on logic is a separate science of mathematical logic and is
called "formulaless mathematics".

Logic as a science was created by Aristotle as a philosopher, not a
mathematician. And logic first emerged as part of philosophy, as one of the
ways of thinking. In Analysis, Aristotle created 20 schemes of reasoning, which
he called syllogisms. One of his most famous syllogisms is: “Socrates is a man;
all people are deadly; in which case Socrates is doomed to death. Logic (from
another Greek. Logic - speech, reflection, thought) is the science of right
thinking, or in other words, the "art of thinking."

There are certain ways to solve logical problems: The simplest way of
thinking in which logical tasks are solved. This method is the simplest method.
In the solution process, a method of thinking is applied that takes into account
all the conditions of the problem in sequence, leading to a gradual conclusion
and the correct answer.

A table method used to solve text logical problems. As the name suggests,
solving logical problems involves imagining the state of the problem, managing
the thought process, and creating tables that help draw the right logical
conclusions.

The method of graphs is to come to a single correct solution by sorting out
the solutions of the problems. In physics, this is used more in solving problems
related to kinematics.

The block diagram method is a method that can be applied in
programming and in solving logical problems. First, the operations (commands)
are separated in the form of a sequence of block diagrams, and then the order of

execution of these commands is determined. This is a program in the form of a
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block diagram, the implementation of which leads to the solution of the task. It
is widely used in physics to solve problems related to the "laws of alternating
current™, to draw equivalent schemesl to find common resistances.

The billiard method is derived from the theory of trajectory (one of the
sections of probability theory). To solve the problem, you need to draw a billiard
table and explain it with the movements of a billiard ball in different ways. In
this case, records of possible outcomes should be kept in a separate table.

Each of these methods is used to solve logical problems in different areas.

In the process of the academic lyceum system, it is effective to use logical
problems to attract students' attention, develop logical thinking and intellectual
abilities, and strengthen memory in the conduct of physics lessons.

Solving logical problems from physics involves a detailed analysis of the
state of the problem, distinguishing between regularities, concepts and
quantities, interactions between characters or objects, general and specific
features, and contradictory relationships. Logical tasks for students, as a rule, all
the events related to the life of famous physicists: for example, Archimedes,
Newton, or Einstein's ingenuity, that is, the ability to perceive processes that we
cannot even imagine or even imagine, the process of calculating how much gold
was spent on making the king's crown, which Archimedes called "Eureka." It is
accustomed to the discovery of the "law of universal gravitation”, which means
that in solving a logical problem it is necessary to feel the situation, see it
visually and keep in touch.

The object of research. There was a need in academic lyceums to analyze the
content of lectures on physics, practical laboratory classes, the content of
textbooks and manuals on physics, to find interesting and easier ways for
students to study physics, to explain natural phenomena as a whole.

Methods used in the study. The use of the following methods is effective
in developing students' logical thinking skills:

- knowledge is formed using the methods of intuition, induction and deduction;
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- through the processes of analysis and synthesis, the condition of the problem is
revealed, its short description, the analysis of the answer is carried out and a
single conclusion is reached,;
- In the process of finding solutions to problems, the basic rules of the method of
"mental attack" are followed, the skills of debate are formed,;
- A comparative analysis of the educational process, the in-class and out-of-class
activities of teachers and students, the attitude to the study of physics;
- Attention is paid to the problems of logical thinking in the curriculum of
physics teachers.

The specific strategy for solving a logical problem can be summarized in
the following five steps:
1. Focus and understand the essence of the issue.
2. Describe the interrelationships and connections between the physical laws
that constitute the essence of the problem.
3. Solution planning.
4. Execute the plan.
5. Interpret and evaluate the solution.

The knowledge and thinking processes used at each stage will depend on
the discipline of the students. Given the peculiarities of physics, we choose to
define and interpret the five stages of the overall strategy for solving logical
problems as follows:

1. Focus and understand the essence of the issue.

At this stage, you need to develop a logical description of the problem, first
visualize the events described in the problem using a sketch, write a simple
statement of what you want to know, remember the physical ideas that may be
useful in the problem, and describe the approach you use.

2. Describe the interrelationships and connections between the physical laws

that constitute the essence of the problem.
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To prepare for a logical solution at this stage, first understand the problem
correctly, first simplify the essence of the problem by describing it in terms of
physical interactions, natural phenomena and necessary concepts, quantities,
recall the quantities you want to find by naming certain mathematical
parameters, using ideas, it is necessary to write an expression that shows how
these physical quantities are related according to physical or mathematical
principles.

1. Solution planning: At this stage, you turn the description of logical thinking
into a set of expressions that mathematically describe the problem, using the
ideas and suggestions gathered in step 2, you need to write a plan to see how
they solve it.
2. Execution of the plan: At this stage it is necessary to plan, combine in a
planned way to determine the optimal from the previous ideas and suggestions,
then relate all known quantities to each other, determine the numerical value of
the desired unknown (target) quantity.
3. Interpretation and evaluation of the solution: Finally, it is necessary to check
that the given question is really answered correctly and rationally, and to
evaluate the result.
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