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Annotatsiya: Ushbu maqola zamonaviy axborot texnologiyalarini sun’iy intellekt (SI) bilan
integratsiyalash jarayonlari, fizikaning yadro fizikasi bo ‘limi ta’limi jarayonlarida kompyuter
texnologiyalari dasturlaridan foydalanish orgali o ‘gitishning samarador natijalariga erishish
mumkinligi ko ‘rsatib berilgan. Shuningdek, yadro fizikasi mavzularini texnologik yutuglar bilan
boyitilib, namoyishli tarzda o ‘itilishi o ‘quvchi dunyogarashini zamonga mos xolda shakllanishiga
yordam berishi asoslab berilgan.

Kalit so‘zlar: sun’iy intellekt (SI), xborot texnologiyalari, ragamli infratuzilma, yadro fizikasi,
modellashtirish, yadro jarayonlari.

Almomauuﬂ. B oannoit cmamove pacemampuearomcs npoyeccovl uhmezpayuu CO6peMerHblX
UHGOPMAYUOHHBIX ~ MEXHONo2Ull ¢  UCKYyccmeeHHbIM — unmennekmom (UH),  6o3modxcnocmu
docmudiceHus 2hpexmusHvLX pe3yibmamos 00yueHUs NOCPeOCMEOM UCNOIb30BAHUSL KOMNbIOMEPHBIX
npozcpamm 6 0opazoeameibHOM npoyecce Kageopwsl si0epHotl Gpuzuku. Taxoce ymeepaicoaemcs, ymo
obozaweHue mem SA0EpHOU PUUKU MEXHOLOSUYeCKUMU OOCMUNCEHUAMU U UX HA2NIsIOHOe
npeocmasiieHue NOMo2ym chopmuposams y Cmyo0eHma co8pemMeHHoe MUpPO8O33peHuUe.

Knrwouegvie cnoea: uckyccmeenmviti unmennekm (HUH), ungopmayuonusvie mexuonocuu,
yughposas ungpacmpykmypa, si0epras usuxa, Mooeruposanue, soepHvie nPoYeccol.

Abstract. This article examines the integration of modern information technology with
artificial intelligence (Al) and the potential for achieving effective learning outcomes through the use
of computer programs in the educational process at the Department of Nuclear Physics. It also argues
that enriching nuclear physics topics with technological advances and their visual presentation will
help develop a modern worldview in students.

Keywords: artificial intelligence (Al), information technology, digital infrastructure, nuclear

physics, modeling, nuclear processes.
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In recent years, the fundamental foundations of nuclear knowledge have been significantly
advanced in the fields of atomic nucleus and elementary particle physics, nuclear structure theory, and
the fundamental aspects of high-energy physics. In the field of technologies related to nuclear
processes, many globally significant achievements have been made, such as Generation 111+ reactors,
the advancement of the theory of neutrinoless beta decay, neutrino oscillations, and the experimental
discovery of the Higgs boson. In order to understand and study the role of these achievements in
human life and their impact on progress, it has become essential to study nuclear physics at the level
required by modern global standards and contemporary demands.

Worldwide, large-scale research is being conducted to improve the effectiveness of teaching
physics, to create modern methodological support oriented toward professional fields on the basis of
a competency-based approach through the use of modern information and pedagogical technologies,
to ensure the quality of education, and to develop comprehensive and accessible content related to
nuclear processes. In particular, the widespread use of websites such as Crocodile.com, Yenka.com,
Physics.com, and Physicon.ru, as well as various approaches aimed at increasing the effectiveness of
teaching the nuclear physics section, can be cited as evidence of this trend. Although the learning
efficiency of this section has been increasing year by year as a result of these studies, it is clearly
evident that there remains a need for further development of research in this direction.

The reforms being implemented in the field of education in our country require the training of
mature, highly intellectual personnel who meet international standards. This issue is also specifically
addressed in Resolution No. PQ-5032 of the President of the Republic of Uzbekistan, “On Measures
to Improve the Quality of Education in Physics and Develop Scientific Research.” This, in turn,
requires raising teaching to a higher level both in terms of content and methodology.

What, then, is the role of nuclear physics in fulfilling these requirements? To answer this
question, it is first necessary to understand the main problems in teaching nuclear physics and the
causes of their emergence.

Nuclear physics is one of the most complex subjects taught in higher educational institutions,
since its content is closely related to advanced mathematical formalism, abstract physical concepts,
and experimental processes. Practice shows that a number of systemic problems exist in teaching this

subject, which directly affect the quality of education and the level of students’ knowledge.
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The first problem is related to the abstract nature of nuclear processes and the difficulty of
visualizing them. The impossibility of directly observing phenomena occurring at the level of the
atomic nucleus makes it difficult for students to form theoretical concepts.

The second problem is the limited opportunity to conduct experiments. Nuclear physics
experiments require high-energy sources, special protective equipment, and complex laboratory
infrastructure. The absence of such conditions in many educational institutions hinders the adequate
coverage of the practical aspects of the discipline.

The third problem is the dominance of traditional teaching methods. Approaches based on
lectures and static presentations are not sufficiently effective for deep mastery of complex
mathematical models and statistical processes.

The fourth problem is the difficulty of taking into account students’ individual levels of
preparation and cognitive differences, which creates the need to deliver knowledge in a differentiated
manner.

It should be noted that in the higher educational institutions of our republic, the methodology
for teaching the elementary particle physics section of the subject “Atomic Nucleus and Elementary
Particle Physics” has been recommended by scholars in a sufficiently modernized form appropriate
to contemporary requirements. However, in teaching the nuclear physics section, most studies have
been devoted to virtual methods of conducting physical laboratory work, while the traditional nature
of teaching methods remains dominant. Moreover, the comprehensive improvement of teaching
methodology through modern information technologies in accordance with present-day requirements

has not been thoroughly studied, which has necessitated scientific research in this field.
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Integration of Artificial Intelligence and Digital Technologies in Nuclear Physics Education

Since nuclear physics topics possess a high degree of abstraction and are considered among
the most complex areas of physics, it is important first to identify the difficulties arising in
understanding changes occurring in nuclear processes and then determine ways to solve them.
Therefore, when selecting the educational content of the subject, it is necessary to ensure that the
scientific validity and consistency with fundamental laws of such concepts as physical phenomena,
physical quantities, models, ideas, theories, the atomic nucleus, mass defect, binding energy,
radioactivity, and ionizing radiation are maintained. In this sense, when presenting the content of
nuclear physics, there is a need to develop innovative technologies appropriate to the subject matter
that fully cover broad topics such as the atomic nucleus, nuclear transformations, nuclear power
engineering, and the effects of ionizing radiation on living organisms. Through this, it becomes
possible to improve teaching methodology by forming and developing modern conceptions of nuclear
processes in students’ minds.

For this purpose, within the process of nuclear physics education, it is necessary—based on an
analysis of the current state of teaching nuclear physics in higher education—to identify the conditions

for improving teaching effectiveness through refinement of the content of nuclear physics topics. It is
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also necessary to determine the possibilities of applying modern innovative computer technologies
used in physics teaching methodology to the teaching of the nuclear physics section, to develop
methods for students’ intellectual growth through the cooperation of additional modern technologies
and general pedagogical principles, and to create educational-methodological support through
innovative didactic tools, electronic textbooks, presentations, yue6usie manuals, and methodological
guidelines. These materials should be directed toward the development of students’ scientific
worldview, professional competencies, and creative-cognitive abilities, while demonstrating dynamic
and static representations of nuclear processes and ensuring the integration of pedagogical and
information technologies. It is also necessary to solve such tasks as forming an adequate attitude
toward atomic energy among students through innovative teaching of nuclear physics, including the
physical foundations of nuclear power engineering and the socio-economic significance of energy
sources.

In achieving these goals, the integration of artificial intelligence and digital information
technologies into nuclear physics education is of great importance and opens broad opportunities for
the application of ICT and modern educational technologies in teaching nuclear physics.

In particular, the introduction of information and communication technologies (ICT) and
modern educational technologies serves as an effective tool in solving the above-mentioned problems.
Digital technologies make it possible to organize nuclear physics education in a visual, interactive,
and learner-centered form.

First, nuclear processes can be represented in a virtual environment using computer modeling
and simulation technologies. Processes such as neutron scattering, radioactive decay, or the energy
dependence of nuclear reactions can be clearly demonstrated to students through interactive models.

Second, adaptive learning systems based on artificial intelligence can analyze students’
knowledge levels and form individualized learning trajectories. This approach facilitates the step-by-
step mastery of complex mathematical formulas and models.

Third, virtual laboratories and remote experiments make it possible to conduct real nuclear
experiments in a safe and economically efficient manner. On such platforms, students can
independently modify parameters and observe the results in real time.

Today, the integration of artificial intelligence algorithms into the educational process creates

a qualitatively new stage in teaching nuclear physics. By means of machine learning methods, it
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becomes possible to assess students’ knowledge, analyze errors, and adapt teaching strategies
accordingly.

In addition, based on big data analytics, the effectiveness of the educational process can be
evaluated, making it possible to continuously optimize educational content. The development of
digital infrastructure for teaching nuclear physics is based on cloud technologies, high-performance
computing systems, and distributed educational platforms. This infrastructure ensures:

> the use of open databases in nuclear physics;

> integration with international virtual scientific laboratories;

> close linkage between scientific research and the educational process.

As a result, nuclear physics education is transformed into a comprehensive system that not
only provides theoretical knowledge, but also develops scientific research skills in students.

References:

1. Oc<zbekiston Respublikasi Prezidentining 2021-yil 19-martdagi “Fizika sohasidagi
ta’lim sifatini oshirish va ilmiy tadqiqotlarni rivojlantirish chora-tadbirlari to‘g‘risida”gi PQ-5032-
sonli Qarori//-T.: 2021-y.

2. Mutpodanos K.I'., 3aiineBa O.B. IlpuMeHeHune HMHHOBALIMOHHBIX KOMIIBIOTEPHBIX
TeXHOJOTuil B chepe oOpa3zoBaHUSA: OCHOBHBIE acmeKkThl U TeHaeHuu. // Bectuuk, 2009, Brimyck
10(88), c.64-68.

3. Yusupov D.A. Yadro fizikasi bo‘limini o‘gitish metodikasini innovatsion
texnologiyalar asosida takomillashtirish // Fizika, matematika va informatika jurnali. — Toshkent,
2023. — Nel. — B.75-84.

4. [Tonar E.C., byxapkuna M.IO., Mouceesa M.B., IletpoB A.E. HoBsle negarornueckue
¥ MHPOpPMAIMOHHbIE TEXHOJIOTUH B cucTeMe oOpa3oBaHus. - M.: Akagemus, 2003.-272 c.

5. Qo‘chgarov X.0., Yusupov D.A Fundamental fanlarni o°qitish samaradorligini
oshirishning dolzarb muammolari va yechimlari : Academic Research in Educational Sciences.
Volume 2. Uzbekistan 2021. DOI: 10.24412/2181-1385-2021-11-448-455.p.448-455.

6. Yusupov D.A. Kompyuter texnologiyalari yordamida yadro fizikasini o‘qgitish
samaradorligini orttirish usullari // Zamonaviy ta’lim. — Toshkent, 2022. — Ne2. — B. 52-57.

Namangan davlat pedagogika instituti | Intellektual fanlar va axborot texnologiyalari kafedrasi 181
“Smart Quill Publishing” nashriyoti | www.smartquillpublishing.uz


http://www.smartquillpublishing.uz/

