“Fizika va texnologik ta’lim” jurnali | Jurnal “®uinko-TexHo10rn4ecKoOro
obpazopanne” | “Journal of Physics and Technology Education™ 2021, Ne 4 (Online)

THE MATHEMATICAL CONCEPTS IN PRACTICAL TRAININGS ON
PHYSICS AT SECONDARY SCHOOLS

Dehgonova Ohista Qﬂdirjanavna’, Qurbonov Mirzaahmat’, Taylanov Nizom
Abdurazzakovieh’

"Teacher Fergana State University, Fergana, Uzbekistan, e-mail:ohista@mail.ru
? Professor National University of Uzbekistan , Tashkent, Uzbekistan,
e-mail:qurbonovi@yandex.ru
ITeacher Jizzax State Pedagogical Institute of Uzbekistan Jizzakh., Uzbekistan,
e-mail: tavlanovi@yandex.ru

Annotatsiya: Magolada biz wmumta'lim maktablarida fizika darslarini o'thazish va tahlil
gilishda matematika tushunchalavidan fovdalanamiz. Fizika va matematikaning wzluksizligini
ta'minlash uchun biz ushbu darsliklardagi mavzular ketma -ketligiga e'tibor garatishimiz kerak.
Ishda wmumta'lim maktablavida fizika va matematika fanlari mavzularining dolzarbligi tahlil
gilinadi.
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Annomayun: B cmamve paccvompen  6onpoc 0 HAPUMEHEHUN  MAMEMAmUiecKux
KOHYEnyuli Ha ypokax ghuzuky &  ofueodpazosamenbHbX  WKOAax.  Axanuzupyemca
CROCOOPAZHAA UHMESPAUA MAMEMaMuKL U (PUIUKT NPU Pewenty uaieckux npuRIaoHsLx
zaday. Hz  pesviemamos patomer  credvem, 4mo  MameMamuyeckie Kouyenyuy  MowHo
APUMENAMb  He MoabKo 6 (Ousuyeckux 3sadayax, d mMakxMce ouu Mozym Obiiis  VCHEWHO
HCHOTBIOEAHB! NPU APOSedeH Ul 1abopamopHbiX 3auamiill & CUCIEeMe WKOIbHOZ0 00pazosanis

ek
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Abstract:In the article we use the concepts of mathematics in conducting and analvzing
physics classes in secondary schools. In order to ensure the continuity of physics and
mathematics, we must pay attention to the sequence of topics in these textbooks. The following
analyzes the relevance of topics in physics and mathematics in secondary schools.
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Introduction

As we know that, the knowledge gained through laboratory classes in physics
has a significant role in its didactic properties. These opportunities should be
widely used in education, especially in secondary schools. This is because all the
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processes taking place in nature begin to study physically. As students apply their
theoretical knowledge to practice, the knowledge gained will be further
strengthened. For this reason, after a certain section in physics textbooks in
secondary schools, the laboratory classes related to this section will be held. In the
laboratory classes, students will be able to link their theoretical knowledge to
practice, further strengthen their practical skills and abilities, and increase their
interest in physics. The content of lab training in physics in schools is based on
measuring the values of physical quantities, studying physical phenomena and its
regularities. In this lab, we are faced with deficiencies in textbooks.

First, physics textbooks do not provide information about the methods of
measuring physical quantities, or "Absolute and relative errors" before conducting
laboratory trainings. However, before taking lab training, students should be aware
of the above sizes. The second, the concepts of absolute and relative error are used
to form mathematical concepts in the 8th grade algebra textbook that addresses the
topics of absolute errors and relative errors. But in the 7th grade physics class, you
have to identify absolute and relative errors in lab training. From these we can see
that the topics of absolute errors and relative errors are not in the 8th grade algebra
textbook but in Chapter 1 or 2 of the Grade 7 algebra textbook, so students do not
have difficulty in identifying absolute and relative errors in measurements in the
physical labs and have a high level of assimilation.

In this direction, our physical scientists K.A. Tursunmetov, U. Oltmishev, D.
Begmatova, H.M. Sattorov "Mathematical processing of measuring techniques and
results of educational laboratory experiments" (In general physics laboratory
practicum), Begmatova, U. Oltmishev “The role of mathematics in improving the
effectiveness of laboratory physics practicum™ - Journal of Public Education and as
well as A.M. Khudayberganov has studied such issues as “Issues of Continuity in
Teaching Physics in General Secondary Schools™. However, prior to conducting
laboratory studies in secondary schools, physics textbooks should include topics
such as measuring physical size, absolute and relative error, and making sure that
physics and mathematics are consistent. The following are some of the physical
and mathematical implications of the concepts that students need to know before
taking lab classes in physics.

1. The statement of the problem

Physical parameter is a quantitative characteristic of a process. Any
process can be mathematically expressed using the physical quantities.
Measuring physical parameters 1s a process of comparing it with the same
homogeneous quantity. Measurements can be divided into two parts: indirect
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and direct measurements. If we reach the measurements that we need to
measure using a measuring tool, this method is called direct or indirect
measurement. For example: time, length, current, and so on. Indirect
measurement is called the indirect result when a mathematical operation
(indirect, division, root, logarithmic, etc.) is to be obtained by directly
measuring magnitudes. When measuring any physical size many errors are
made for various reasons. The error that arises from the imperfections of the
measurement method or instrumentation is called a systematic error. This error
can be measured by another method. An error that occurs for a variety of
reasons is called a random error. For example: drastic changes in external
conditions and the like. Random error reduction can only be considered as a
result of repeated experiments.

Errors caused by the neglect of the experimenters are called gross errors. For
example, measuring the wrong measurements on a scale of measuring devices or
performing them incorrectly. For the above reasons, the experimentally measured
magnitude 1s determined to some extent by the actual value. The error can be either
absolute or relative. Difference between the arithmetic mean and a0

dﬂ =da-—- au {]}
1s called an absolute error. The relative error can expressed as a percentage of
, e=2 100% 2)

a

Will be here is the average value of the absolute magnitude. The Grade 8
algebra textbook provides information on absolute and relative errors.

2. Scientific results and their analysis

I. In most cases the exact values of quantities are unknown, so absolute error
of approximation cannot be found. However, it is often possible to estimate
absolute error if more or less convergence is known.

I — T a s k. The upper end of the liquid column is between 21 and 22 ° C on

a room thermometer. The approximate value of the temperature i1s 21.5. Estimate
the absolute error of convergence. The exact value of the temperature At is
unknown, but it 1s 2/<¢ <22, To estimate the difference between the exact value of
the temperature and the approximate value, that is, the value of t=21.5, we subtract
21.5 from each part of this double inequality. 00.5 <7 < (.5, thatis | 1-21.5 | Let <
().5. Thus, the absolute error is less than 0.5. In this case, the temperature is said to
be measured with accuracy up to 0.5 and is written as follows: t = 21.5 £ 0.5.
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Generally, if a number x is the approximate value of x and | x -a | If' < h, then x is
equal to a number x and is written as follows:
X=ath (3)
| x-a | < h inequality
a-h=x=a+h (4)

Note that double inequality 1s the same. For example, x = 2.43 + (.01 records
that x 1s equal to 2.43 with a precision of 0.01, that is, 2.43 - 0.01 =x <243 + (.01
or 2.42 =x <t is 2.44. The numbers 2.42 and 2.44 are the approximate values of x,
respectively, with more or less the same number. In measuring the temperature
normally considered in the matter, the approximate value of the temperature is 21
or 22°C. In this case, the absolute error of each approximation does not exceed
1°C. Therefore, it is generally assumed that when measuring the temperature using
a thermometer with sections of 1°C, the measurement 1s made with accuracy up to
1°C.

For other measuring instruments, the measurement accuracy is usually
calculated by the smallest unit. For example, length 1s measured in micrometers up
to 0.01 mm, temperature is measured by medical thermometer at 0.1°C, second-
hand clock shows clock time in 1 second. Thus, the measurement error depends on
which instrument is measured. The smaller the convergence error, the more
accurate the measurement instrument. Afier the teacher passes the subject, they are
given a number of examples to make sure that the students understand. For
example, what does the following note mean

x=49+02;2)x=05+0.15

2. The rounding of numbers is used to deal with approximate values of
various sizes in many practical matters of physics, mathematics, and technology.
For example, the rate of free fall of bodies at sea level and 45° is 9.80665 m/s”.
Usually this number is rounded to one in ten: 9.8. It is written as follows: g= 9.8
(read: g 1s approximately 9.8). x = a means that a number x is an approximate
value.

2 — T a s k. The rectangular surface area is 35 m2 and & m high. Find the
width of the field. The width of the area is | meters, then 1 = 35: 8 = 4,375. Answer:
4,375 m. In practice, this result is usually rounded to one-tenth, that is, =4,3. Let's
look at the rule of rounding numbers. Require rounding 4,647 to one hundred. For
rounding with Kami we omit 180 last 7 digits, resulting in 4.64. For rounding off,
subtract the last 7 digits and multiply the previous one by one. The result is 4.65.
Absolute rounding error in the first case
4,647-4,64|= 0,007
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in the second case
|4,647-4,65|= 0,003

is equal to The second convergence error is less than the first case. Therefore,
it is preferable to round up with more than one example. To minimize the absolute
approximation error, the following rule is used to round up positive numbers. If the
first drop-down number is less than 5, then round it by at least, if this number is
greater than or equal to 5, then round it up to the next. For example, rounding up to
a tenth 1s 3,647 = 3.6, 2.658 = 2.7 we get in rounding to one hundred 0.6532 =
0.65, 90374 = 9.04 are formed. As can be seen from the foregoing, rounding
numbers simplifies calculations.

3. An absolute error i1s used to compare the accuracy of different
approximations of the same amount. If the convergence of different quantities is
compared, an absolute error i1s not sufficient. For example, the distance from
Tashkent to Fergana is 400 £ 1 km. The length of the pen is 21.3 = 0.1 cm. In the
first case, the absolute error is no more than 1 km and in the second case no more
than 1 mm. Is it true that the length of the pen was more accurate than the distance
from Tashkent to Samarkand? Absolute error in measuring the distance from
Tashkent to Fergana not exceeding 1 km per 400 km. This means that the error is
1/400 - 100% =0.25% of the measured size. Absolute error in measuring the length
of the pen is not more than 0.1 cm by 21.3 em. Therefore, the error in this case is
0.1/21.3 - 100% = 0.47% of the measured value.

Conclusion

In conclusion, we need to pay attention to the sequence of topics in these
textbooks to ensure continuity of topics in physics textbooks and the continuity of
physics and mathematics. As we all know, a student who is well versed in
mathematics is well versed in physics.
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