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Abstract: 

This article analyzes the interaction of the symmetry of space and time with conservation laws. The 

existence of symmetry corresponding to each conservation law is justified by the example of the laws 

of physical conservation. As a result, it was established that the laws of symmetry and conservation are 

the methodological principles of physical knowledge of the Universe. 
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Introduction 

Fundamental physical laws are the most complete to date, but an approximate reflection of objective 

processes in nature. Various forms of motion of matter are described by various fundamental theories. 

Each of these theories describes well-defined phenomena: mechanical or thermal motion, 

electromagnetic phenomena. There are more general laws in the structure of fundamental physical 

theories covering all forms of motion of matter and all processes. These are the laws of symmetry, or 

invariance, and the related laws of conservation of physical quantities. The laws of conservation of 

physical quantities are statements according to which the numerical values of these quantities do not 

change over time in any processes or classes of processes. In fact, in many cases, conservation laws 

simply follow from the principles of symmetry. 

The idea of conservation first appeared as a purely philosophical guess about the presence of the 

unchangeable, stable in an ever-changing world. Even the ancient materialistic philosophers came to 

the concept of matter as the indestructible and uncreated basis of all things. On the other hand, the 

observation of constant changes in nature led to the idea of the eternal motion of matter as an important 

property of it. With the advent of the materialistic formulation of mechanics, conservation laws 

appeared on this basis. 

Conservation laws are closely related to the symmetry properties of physical systems. In this case, 

symmetry is understood as the invariance of physical laws with respect to a certain group of 

transformations of the quantities included in them. The presence of symmetry leads to the fact that 

there is a conserved physical quantity for this system. If the symmetry properties of a system are known, 

as a rule, it is possible to find a conservation law for it and vice versa. 

 

The most important conservation laws valid for any isolated systems are: 

the law of conservation of energy; 

the law of conservation of momentum; 

the law of conservation of angular momentum. 
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A certain hierarchy of conservation laws and principles of symmetry has been discovered in modern 

physics. Some of these principles are fulfilled in all interactions, while others are fulfilled only in strong 

ones. This hierarchy is clearly manifested in the internal principles of symmetry that operate in the 

microcosm. 

 

I. Fundamental conservation laws 

1) The law of conservation of energy in mechanical processes 

Mechanical energy is divided into two types: potential and kinetic. Potential energy characterizes 

interacting bodies, and kinetic energy characterizes moving ones. Both potential and kinetic energies 

change only as a result of such interaction of bodies, in which the forces acting on the bodies perform 

work other than zero. 

Let us now consider the question of the change in energy during the interaction of bodies forming a 

closed system. If several bodies interact with each other only by gravitational forces and elastic forces 

and no external forces act, then in any interactions the sum of the kinetic and potential energies of the 

bodies remains constant. This statement is called the law of conservation of energy in mechanical 

processes. 

The sum of the kinetic and potential energies of the bodies is called the total mechanical energy. 

Therefore, the law of conservation of energy can be formulated as follows: the total mechanical energy 

of a closed system of bodies interacting with the forces of gravity and elasticity remains constant. 

The main content of the law of conservation of energy is not only to establish the fact of conservation 

of total mechanical energy, but also to establish the possibility of mutual transformations of kinetic and 

potential energies in equal quantities during the interaction of bodies. 

The law of conservation of total mechanical energy in processes involving elastic forces and 

gravitational forces is one of the basic laws of mechanics. Knowledge of this law simplifies the solution 

of many tasks of great practical importance in practical life. 

For example, river energy is widely used to generate electricity. For this purpose, dams are being built 

and rivers are blocked. Under the influence of gravity, water from the reservoir behind the dam moves 

down the well at an accelerated rate and acquires some kinetic energy. When a rapidly moving stream 

of water collides with the blades of a hydraulic turbine, the kinetic energy of the translational motion 

of water is converted into the kinetic energy of the rotational motion of the turbine rotors, and then, 

with the help of an electric generator, into electrical energy. 

Mechanical energy is not conserved if a friction force acts between the bodies. A car moving along a 

horizontal section of road, after turning off the engine, goes some way and stops under the action of 

friction forces. During the braking of the car, the brake pads, tires of the car, and asphalt were heated. 

As a result of the action of friction forces, the kinetic energy of the car did not disappear, but turned into 

the internal energy of the thermal motion of molecules. 

Thus, in any physical interactions, energy does not arise, but only transforms from one form to another. 

This experimentally established fact is called the law of conservation and transformation of energy. 

Energy sources on earth are large and diverse. Once upon a time, in ancient times, people knew only 

one source of energy - muscular strength and the strength of domestic animals. Energy was renewed 

through food. Now most of the work is done by machines, the energy source for them is various types 

of fossil fuels: coal, peat, oil, as well as water and wind energy. 
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If we trace the "lineage" of all these various types of energy, it turns out that they are all the energy of 

the sun's rays. The energy of the outer space around us is accumulated by the Sun in the form of energy 

from atomic nuclei, chemical elements, electromagnetic and gravitational fields. The sun, in turn, 

provides the Earth with energy, manifested in the form of wind and wave energy, tides, in the form of 

geomagnetism, various types of radiation, and the muscular energy of the animal world. 

Geophysical energy is released in the form of natural phenomena, metabolism in living organisms, 

useful work on moving bodies, changing their structure, quality, transmitting information, storing 

energy in various kinds of batteries, capacitors, in elastic deformation of springs, membranes. 

All forms of energy, turning into each other through mechanical motion, chemical reactions and 

electromagnetic radiation, eventually turn into heat and dissipate into the surrounding space. This 

phenomenon manifests itself in the form of explosive processes, gorenje, rotting, melting, evaporation, 

deformation, radioactive decay. There is an energy cycle in nature, characterized by the fact that not 

only chaoticization is realized in outer space, but also the reverse process - the ordering of the structure, 

which can be clearly seen primarily in star formation, transformation and the emergence of new 

electromagnetic and gravitational fields, and they again carry their energy to new "solar systems". And 

everything goes back to normal. 

The law of conservation of mechanical energy was formulated by the German scientist A. Leibniz. Then 

the German scientist J. R. Mayer, the English physicist J. Joule and the German scientist G. Helmholtz 

experimentally discovered the laws of conservation of energy in non-mechanical phenomena. 

 

2) The law of conservation of momentum 

Rest and movement of the body are relative, the speed of movement depends on the choice of the frame 

of reference. According to Newton's second law, regardless of whether the body was at rest, or moved 

uniformly and rectilinearly, a change in its speed of movement can occur only under the action of force, 

that is, as a result of interaction with other bodies. 

There is a physical quantity that varies equally for all bodies under the action of the same forces, if the 

time of action of the force is the same, equal to the product of the mass of the body by its velocity and 

called the momentum of the body. Momentum is a vector quantity that coincides in direction with 

velocity. The change in momentum is equal to the momentum of the applied force. The momentum of a 

body is a quantitative characteristic of the translational motion of bodies. 

Experimental studies of the interactions of various bodies - from planets and stars to atoms and 

electrons, elementary particles - have shown that in any system of interacting bodies, in the absence of 

forces from other bodies outside the system, or the sum of the acting forces is equal to zero, the 

geometric sum of the impulses of the bodies remains constant. 

A system of bodies that do not interact with other bodies that are not part of this system is called closed. 

Thus, in a closed system, the geometric sum of the impulses of the bodies remains constant for any 

interactions of the bodies of this system with each other. This fundamental law of nature is called the 

law of conservation of momentum. 

A necessary condition for the applicability of the law of conservation of momentum to a system of 

interacting bodies is the use of an inertial reference frame. Jet propulsion is based on the law of 

conservation of momentum, it is used in the calculation of directional explosions, for example, when 

tunneling in mountains. Space flights have become possible thanks to the use of multi-stage rockets. 
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3) The law of conservation of angular momentum 

The angular momentum is a physical quantity that characterizes the amount of rotational motion. It 

obeys the law of conservation, which follows from the isotropy of space. 

All rotating bodies have a moment of momentum. From the formula for calculating the angular 

momentum L =mvr, where m is mass, v is velocity, r is radius, it can be seen that the velocity should 

increase with decreasing radius. This law is used by ballerinas performing fouettes. This law is 

especially well manifested in figure skating. At the beginning of rotation, the arms and leg are separated 

to the maximum possible distance from the body. By pressing the body parts back, reducing the radius, 

the skater and the ballerina begin to rotate faster, causing, with luck, the delight of the audience. 

The conservation of angular momentum occurs both in the processes of the microcosm and on the scale 

of rotating stars and galaxies - it has a universal character. 

The principles of symmetry are closely related to the laws of conservation of physical quantities - 

statements according to which the numerical values of certain physical quantities do not change over 

time in any processes or in certain classes of processes. In fact, in many cases the conservation laws 

simply follow from the principles of symmetry. 

The connection between the symmetry of space and the laws of conservation was established in 1918 

by the German mathematician Emmy Noether (1882-1935). She formulated and proved the 

fundamental theorem of mathematical physics, named after her, from which it follows that if a certain 

system is invariant with respect to some global transformation, then there is a certain conserved 

quantity for it. 

Noether’s theorem, proved by her during her participation in the work of an entire group on the 

problems of general relativity, as if by accident, became the most important tool of theoretical physics, 

which established the special role of the principles of symmetry in the construction of physical theory. 

It can be said that the theoretical-invariant approach, the Erlangen principle, penetrated into physics 

and determined the expediency of formulating physical theories in the language of Lagrangians. Thus, 

the mentioned conservation laws are the consequences of symmetries existing in real space-time. The 

law of conservation of energy is a consequence of temporal translational symmetry - the uniformity of 

time. Due to the uniformity of time, the Lagrange function of a closed system clearly does not depend 

on time, but depends on the coordinates and impulses of all the elements that make up this system. By 

simple mathematical transformations, it can be shown that this leads to the fact that the total energy of 

the system remains unchanged during movement. 

The law of conservation of momentum is a consequence of the translational Invariance of space 

(uniformity of space). If we require that the Lagrange function remains unchanged for any infinitesimal 

transfer of a closed system in space, then we obtain the law of conservation of momentum.  

 

References: 

1. Ж.М.Абдуллаев, Л.И.Очилов. “Изъятие пресной воды из подземных вод при помощи 

гелиоустановки водоносного опреснителя”. Молодой учёный научный журнал. 2015/5. 274-

276 

2. Abdullayev J. M. ANALYSIS OF THE CALCULATION OF THE ELECTROSTATIC FIELD BY 

DIFFERENTIATING AND INTEGRATING METHODS// Uzbek Scholar Journal Volume- 24, January, 

2024 www.uzbekscholar.com 

http://www.uzbekscholar.com/


Uzbek Scholar Journal 
Volume- 25, February, 2024 

www.uzbekscholar.com 

229 | P a g e  
 

3. Azzamova Nilufar Buronovna, Nasriddinov Komiljon Rahmatovich. Electrodynamics As A Basis For 

Consolidating Knowledge Of Electromagnetism. Solid State Technology. 4(63). 5146. 

4. Nasriddinov Komiljon Raxmatovich,  Azzamova Nilufar Buronovna “ELEKTROMAGNITIZM” VA 

“ELEKTRODINAMIKA” OʻQUV PREDMETLARI ORASIDAGI UMUMIYLIKLAR VA UNING MUHIM 

JIHATLARI//  Uzbek Scholar Journal Volume- 25, February, 2024 www.uzbekscholar.com  

5. B.N Khushvaqtov Didactic factors affecting improvement academicia: an international 

multidisciplinary research journal 2021й 1823-1826б 

6. B. N.  Xushvaqtov Integrative model of improving the content of classes in optics European Journal 

of Research and Reflection in Educational Sciences Vol 7 (12) 

7. Khushvaktov Bekmurod Normurodovich TEACHING PHYSICS ON THE BASIS OF PEDAGOGICAL 

TECHNOLOGIES Uzbek Scholar Journal Volume- 24, January, 2024 www.uzbekscholar.com 

8. U.R.Bekpulatov. “Physical style of thinking-methodological basis for the formation of a scientific 

world view”. Theoretical&Applied Science. 09(89). 183-188. 

9. U.R.Bekpulatov METHODOLOGICAL SIGNIFICANCE OF THE PRINCIPLES OF “SYMMETRY AND 

DISSYMMETRY” IN THE SYSTEM OF PHYSICAL KNOWLEDGE //  Uzbek scholar ISSN: 2181-0869 

JOURNAL DOI: HTTPS:// DOI.ORG/10.31251 IFSIJ JIF 2024: 7.125 SJIF 2024: 6.59  Volume-24, 

January-2024 

10.  F.Nabiyeva. Issiqlik hodisalarini o‘qitishga oid umumiy metodik tavsiyalar. «Science and 

innovation». 446-449. 

11. Nabiyeva Firuza Odil qizi THE IMPORTANCE OF PRACTICAL TRAINING IN THE TEACHING OF THE” 

ELECTROMAGNETISM " DEPARTMENT// //  Uzbek scholar ISSN: 2181-0869 JOURNAL DOI: 

HTTPS://DOI.ORG/10.31251 IFSIJ JIF 2024: 7.125 SJIF 2024: 6.59  Volume-24, January-2024 

12. D.I.Kamalova, S.N.Abdisalomova. “Zamonaviy innovatsion ta’lim”. Journal of universal science 

research. Volume 1. Issue 1. 17 january, 2023. pp. 187-189. 

13. D.I.Kamalova, Y.O’.Mardanova. The role of pedagogical competencies in improving technical 

knowledge of students in the higher education system. International scientific-online conference 

“Innovation in the modern education system”. Washington, USA. Part 12. November 25. 2021. pp. 

434-437. 

14. Khamroeva Sevara Nasriddinovna THE THEORETICAL SIGNIFICANCE OF DEVELOPING LOGICAL 

THINKING SKILLS AMONG FUTURE PHYSICS TEACHERS uzbek scholar journal volume- 24, 

january, 2024 www.uzbekscholar.com  193-196 

15. Laylo Turdieva, Khamroeva Sevara Nasriddinovna  METHODOLOGY FOR TEACHING THE TOPIC 

“DEVICE USED IN CRAFTS” uzbek scholar journal volume- 24, january, 2024 

www.uzbekscholar.com225-227  

16.  Tursunboy Izzatillo ugli Soliyev, Amrullo Mustafoyevich Muzafarov, Bahriddin Faxriddinovich 

Izbosarov. Experimental determination of the radioactive equilibrium coefficient between 

radionuclides of the uranium decay chain. International Scientific Journal Theoretical&Applied 

Science. 801-804. 

17.  Soliyev  Tursunboy Izzatillo ugli  RELATION BETWEEN RADIOACTIVE EQUILIBRIUM 

COEFFICIENT AND SAMPLE AGE // Uzbek scholar ISSN: 2181-0869 JOURNAL DOI: 

HTTPS://DOI.ORG/10.31251 IFSIJ JIF 2024: 7.125 SJIF 2024: 6.59  Volume-24, January-2024  

https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=8Lv8oVEAAAAJ&citation_for_view=8Lv8oVEAAAAJ:hqOjcs7Dif8C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=8Lv8oVEAAAAJ&citation_for_view=8Lv8oVEAAAAJ:hqOjcs7Dif8C
https://www.indianjournals.com/ijor.aspx?target=ijor:aca&volume=11&issue=10&article=276
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=VTJNK14AAAAJ&citation_for_view=VTJNK14AAAAJ:qxL8FJ1GzNcC
http://www.uzbekscholar.com/
https://scholar.google.com/scholar?oi=bibs&cluster=7924058388096038678&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=7924058388096038678&btnI=1&hl=ru
https://cyberleninka.ru/article/n/issiqlik-hodisalarini-o-qitishga-oid-umumiy-metodik-tavsiyalar
https://elibrary.ru/item.asp?id=47402777
https://elibrary.ru/item.asp?id=47402777
https://elibrary.ru/item.asp?id=47402777


Uzbek Scholar Journal 
Volume- 25, February, 2024 

www.uzbekscholar.com 

230 | P a g e  
 

18. Sayfullaeva Gulkhayo Ikhtiyor Kizi, Shodiev Khamza Ruziculovich, Xaitova Shakhnoza G’olibjon Kizi 

//  CONDITIONS FOR THE FORMATION OF TEACHING INNOVATION ACTIVITIES// Journal of 

Pharmaceutical Negative Results  Volume 14.  Issue 2.  2023. 2420-24233 pp 

19. Sayfullayeva Gulhayo Ixtiyor qizi,   Norqulov Madina Hamza qizi Astronomiyani аxbоrоt tа’lim 

muhitlаridаn fоydаlаnib о‘qitishning pеdаgоgik tamoyillari// «Zamonaviy dunyoda innovatsion 

tadqiqotlar: Nazariya va amaliyot»  nomli ilmiy, masofaviy onlayn konferensiyasi  104-109 

https://doi.org/10.5281/zenodo.10443860 

20. Sayfullayeva Gulhayo Ixtiyor qizi Namozova Nilufar Tuxtamurodovna Astronomiya fanini 

o’qitishda elektron darsliklarning o’ziga xos xususiyatlari va afzalliklari// Journal of Universal 

Science Research 1 (10), 873-877 

21. Н Намозова, Г Сайфуллаева  Астрономия фанига интеграциялашган медиатаълимнинг 

фаолиятли тузилмаси// бюллетень педагогов нового Узбекистана 1 (7), 21-23 

22. Aziza Bozorova, Gulhayo Sayfullayeva kredit–Modul Ta'lim Tizimida Talabalarning Mustaqil Ta'lim 

Jarayonini Tashkil Etish// Бюллетень студентов нового Узбекистана, 2023 

23. Haydarova Dilorom, Sayfullayeva Gulhayo Pyton dasturida astronomiyadan animatsiya yaratish // 

Journal of Universal Science Research, 2023 

24.  Kamolov Ikhtiyor Ramazonovich Features of using mathematical knowledge and laws of physics 

in teaching astronomy  Uzbek scholar journal volume- 24, january, 2024 www.uzbekscholar.com    

152-157 

25.  I.R. Kamolov, G.I. Sayfullaeva  -Formation of teacher’s competence in the performance of laboratory 

and experimental works Journal of critical reviews. ISSN-2394-5125, 2020 

26. Саттаров Ахлиддин Ризакулович  ОБУЧЕНИЯ ЗНАНИЕ ПО "ФИЗИКЕ СОЛНЦА" В ВЫСШИХ 

ПЕДАГОГИЧЕСКИХ УЧЕБНЫХ ЗАВЕДЕНИЯХ НА ОСНОВЕ ИНТЕГРАТИВНОГО ПОДХОДА // 

Uzbek scholar ISSN: 2181-0869 JOURNAL DOI: HTTPS://DOI.ORG/10.31251 IFSIJ JIF 2024: 7.125 

SJIF 2024: 6.59  Volume-24, January-2024 

27. Sattorov Ahliddin Rizoqulovich,  Kamolov Ixtiyor Ramazonovich Astrofizika fanini integrativ 

yondoshuv asosida o’qitishning metodik asoslari//SCIENCE AND INNOVATION INTERNATIONAL 

SCIENTIFIC JOURNAL VOLUME 1 ISSUE 8 UIF-2022: 8.2 | ISSN: 2181-3337 

28. Э. А. Кудратов  Э. А. Аллаберганова, Г. М., Кутбеддинов, А. К., Каримов, А. М., Интерактивные 

методы обучения студентов естественных специальностей на основании радиационных 

факторов экосистемы. Педагогика и современность ISSN: 2304-9065 

29. E.N.Xudayberdiyev. “Bo‘lajak fizika o‘qituvchilarini tayyorlashda olamning fizik manzarasi bo‘yicha 

tasavvurlarni shakllantirish”. Academic research in educational sciences. 2021. 

30.  Barakayeva Sarvinoz To`lqunovna THE ROLE OF ASTRONOMICAL COMPONENTS IN THE 

INTERDISCIPLINARY TEACHING OF THE "SUN AND SOLAR SYSTEM" SECTION FROM 

ASTRONOMY// Uzbek scholar ISSN: 2181-0869 JOURNAL DOI: HTTPS://DOI.ORG/10.31251 IFSIJ 

JIF 2024: 7.125 SJIF 2024: 6.59  Volume-24, January-2024 

31. Barakayeva Sarvinoz To`lqunovna INTEGRATIVE APPROACH IN ASTRONOMY TEACHING AND ITS 

PRACTICAL ESSENCE// SCIENCE AND INNOVATION INTERNATIONAL SCIENTIFIC JOURNAL 

VOLUME 3 ISSUE 1 JANUARY 2024 UIF-2022: 8.2 | ISSN: 2181-3337 | SCIENTISTS.UZ 

32.  Сайфуллаева Гулхаё Ихтиёровна, Негматов Сайибжан Садыкович , Абед Нодира 

Сайибжановна, Камолов Ихтиёр Рамазонович, Баракаева Сарвиноз Тулкуновна, Камалова 

Дилнавоз Ихтиёровна МЕТОДИКА ПОЛУЧЕНИЯ КОМПОЗИЦИОННЫХ ОБРАЗЦОВ НА ОСНОВЕ 

https://doi.org/10.5281/zenodo.10443860
https://in-academy.uz/index.php/yota/article/view/18629
https://in-academy.uz/index.php/yota/article/view/18629
https://universalpublishings.com/index.php/jusr/article/download/1304/2476
https://cyberleninka.ru/article/n/astrofizika-fanini-integrativ-yondashuv-asosida-o-qitishning-metodik-asoslari
https://cyberleninka.ru/article/n/astrofizika-fanini-integrativ-yondashuv-asosida-o-qitishning-metodik-asoslari
https://elibrary.ru/item.asp?id=23089547
https://elibrary.ru/item.asp?id=23089547
https://elibrary.ru/item.asp?id=23089547
https://elibrary.ru/contents.asp?id=34057216
https://scholar.google.com/scholar?oi=bibs&cluster=17142895918375800471&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=17142895918375800471&btnI=1&hl=ru


Uzbek Scholar Journal 
Volume- 25, February, 2024 

www.uzbekscholar.com 

231 | P a g e  
 

ТЕРМОРЕАКТИВНЫХ ФУРАНО-ЭПОКСИДНЫХ ПОЛИМЕРОВ И ОРГАНОМИНЕРАЛЬНЫХ 

НАПОЛНИТЕЛЕЙ// Универсум технические науки январь,  2021 1(82) 

33.  L.K.Samandarov, E.N.Xudayberdiyev. Methodological problems of teaching the theory of particle-

wave dualism for physics students. Theoretical&applied science. Теоретическая и прикладная 

наука. 256-262. 

34. Samandarov Latifbek Kalandar ugli Didactic principles of implementation of integration among the 

disciplines of nuclear physics and biology, chemistry, mathematics, computer science// Uzbek 

scholar ISSN: 2181-0869 JOURNAL DOI: HTTPS://DOI.ORG/10.31251 IFSIJ JIF 2024: 7.125 SJIF 

2024: 6.59  Volume-24, January-2024 

35. U. R. Bekpulatov. Methodological significance of the principles of “symmetry and dissymmetry” in 

the system of physical knowledge. Uzbek Scholar Journal Volume- 24, January, 2024. pp. 158-162. 

36. Bekpo’latov U.R. The dissymmetry of religion, philosophy and sciences in the formation of a unified 

scientific worldview. ISJ Theoretical & Applied Science, 11 (127), 2023, pp.286-291. 

37. Bekpo’latov U.R.. Materiyaning turli ontologik darajalarida simmetriya va uning  buzilish qonunlari. 

Ilm sarchashmalari, 2023 yil, 37-43 b. 

38. Bekpulatov U. Worldview aspects of symmetry and conservation laws in thermodynamics. 

ACADEMICIA An International Multidisciplinary Research Journal. India, Vol. 11, Issue 10, October 

2021. pp. 1327-1335. 

39. Bekpulatov U. R. Physical style of thinking - methodological basis for the formation of a scientific 

worldview. ISJ Theoretical & Applied Science, 2020. 09 (89), pp. 183-188. 

40. Axmedov Yo.O. Formation of information and didactic skills of future physics teachers. ISJ 

Theoretical & Applied Science, 2023. 11 (127), pp. 204-207. 

 

 

 

https://api.scienceweb.uz/storage/publication_files/1701/3611/63541c9d1879f___30-31.%20Xudayberdiyev%20E.pdf
https://api.scienceweb.uz/storage/publication_files/1701/3611/63541c9d1879f___30-31.%20Xudayberdiyev%20E.pdf

