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THE MAIN DIDACTIC PRINCIPLES OF BUILDING A DIGITAL EDUCATIONAL
AND METHODICAL COMPLEX IN PHYSICS

Abstract. This abstract describes the fundamental didactic principles of constructing a digital
educational-methodical complex in physics. It covers aspects such as individualization of learning,
teacher-student interaction, interactivity of materials, accessibility and ease of use, as well as
maximizing the use of modern technologies for effective learning. Attention is paid to the
development of interactive assignments, material visualization, the ability to assess knowledge, and
receive feedback. Such an approach makes learning more engaging, accessible, and effective for
students. This complex is designed for the effective organization of learning and increasing student
motivation. First and foremost, it is necessary to consider the principle of individualization of the
educational process. The digital educational-methodical complex should offer various levels of
tasks that will allow each student to utilize their abilities and needs. Active student participation in
the educational process is another important principle. Interactive exercises, laboratory work, and
visualization of physical phenomena should be included in the digital complex to stimulate active
student engagement in the learning process. When creating a digital educational-methodical
complex, it is necessary to consider the fundamental principles as well as their connection with the
real world and applicability. It is important for students to see how the studied physical laws and
phenomena are applied in everyday life. This will increase students' interest and motivation to study
the subject. A digital educational-methodical complex in physics, based on these didactic principles,
will contribute to the improvement of the quality of education and the effectiveness of the learning
process. A digital educational and methodological complex was shown, which will contribute to a
deep understanding of physics by students. Modern digital technologies have also been introduced
into the educational process to increase students' motivation and interest in studying physics. This
principle assumes that the student's personality in the totality of its individual, personal qualities is
at the center of learning. This didactic principle involves taking into account the individual
characteristics of students in the course of classes. The methods and forms of organizing the work

*Bi3ze Oypuic cinmeme Hcacanwls.

Revalde G., Yessengabylov I., Zhapsarbay G. The Main Didactic Principles of Building a Digital
Educational and Methodical Complex in Physics // Acayu ynusepcumeminiy xabapuwicor. — 2024. —
Ne4 (134). — B. 312-324. https://doi.org/10.47526/2024-4/2664-0686.123

*Cite us correctly:

Revalde G., Yessengabylov I., Zhapsarbay G. The Main Didactic Principles of Building a Digital
Educational and Methodical Complex in Physics // lasaui universitetinin habarshysy. — 2024. — Ne4 (134). —
B. 312-324. https://doi.org/10.47526/2024-4/2664-0686.123

Date of receipt of the article 04.06.2024 / Date of acceptance 30.12.2024

312


https://doi.org/10.47526/2024-4/2664-0686.123
https://orcid.org/0000-0002-6162-2626
https://orcid.org/0000-0003-2344-7633
https://orcid.org/0009-0002-7683-0206

ISSN-p 2306-7365

SACAYH YHUBEPCHUTETIHIH XABAPIIIBICHI, Ne4 (134), 2024 ISSN-e 2664-0686

of students with a digital educational and methodological complex, including both independent and
group learning, are defined. The goals and objectives helped to create an integrated and effective
digital educational and methodological complex in physics, which will meet the modern
requirements of the educational process.

Keywords: educational and methodical complex, information and communication
technologies, teacher, digital technologies, physics.

I'. Pepaanel, U. EcenraonLios?, . Kancapoaii’
Lpusuka suinvivmoapuinbiy dokmopui, npogeccop
Puca mexnuxanvix ynusepcumemi (Jlamsus, Puea k), e-mail: gitar@latnet.lv
’nedazozura bITbIMOAPLIHbIY KAHOUOAMbL, KAYbIMOACbIPLLIZAH NPOpeccop
1. Kancyeipoe amvinoaswt JKemicy ynusepcumemi
(Kazaxcman, Tanovikopean .), e-mail: ilias_e@mail.ru
3. Kancyeipoe amvindagel Kemicy ynusepcumeminiy PhD dokmopanmer
(Kazaxcman, Tarovikopean K.), e-mail: zhapsarbay.galymbek@mail.ru

Du3uKagarbl TUPPIbIK OKY-d/icTeMeJiK KelleHIi KYpPyIbIH
Heri3ri IMJIAKTHKAJIBIK NIPUHIUNTEPI

Anparna. byn sxympicta Qu3ukanarsl TUPPIBIK OKY-9AiCTEMENIK KeIeHal KYPYIbIH ipreii
JIUIAKTUKAIBIK MPUHIUNTEP] cunartairad. O OKbITYABl JapaiaHbIpy, MyFalliM MEH OKYIIBIHBIH
e3apa OpeKeTTeCyi, MaTepuaapAblH WHTEPAKTHBTUIIr, KOJ KETIMAUIIT MEH MMalJaiaHyIbIH
KapanaibIM/IbUIBIFbI, COHBIMEH KaTap THUIM1 OKBITY YILIIH 3aMaHayd TEXHOJIOTHsUIap/bl OapblHINIA
naianaHy CHSAKTBI  aCMEKTiIepal KamTuabl. HHTEepakTHUBTI TamcelpManapibsl  d3iplieyre,
MaTepuaabl BU3yaldu3alMsiiayra, OutiMal Oaranayra, kepi OailaHbIC aiyFa Haszap ayAapbLIajbl.
By kemeH oKyApl THIMAI YHBIMIACTBIpYFa KOHE OKYIIBLIAPABIH BIHTACHIH apTTHIPYFa apHaIIFaH.
Kepcerinin cunarranfaH TOCLT OKYAbl CTYACHTTED YIUIIH TapThIMIBI, KOJDKETIMII KOHE THIMII
erenl. EH annmpiMeH, oKy TpOLIECIH JapajiaHfblpy MNPUHIUII KapacTeippuiraH. Ludpibik oxy-
ONIICTEMEIIIK KeIlleH op OKYILbIFa ©31HiH KaOlIeTTepi MeH KaXKeTTUIIKTEepiH MaijanaHyFa MyMKIHIIK
OepeTiH op TYpJIi IeHreiaeri Tanceipmanap ycoiHbUFaH. CTyIEHTTEepIH OKY IpolieciHe OesceH Il
KaThICYbI Tarbl Oip MaHBI3/Ibl KaFuaa OoJbin TaObu1aabl. IHTEpaKTUBTI JKaTTHIFyJap, 3€pTXaHaJIbIK
KYMBICTApP, GU3UKAIBIK KYOBUIBICTAP/Ibl BU3yalIU3aIMsAIay OKYIIBUIAPBIH OKY MPOIECiHe OeceH i
KaThICYbIH BIHTAJAHJABIPY YIIIH HUQPIBIK KeIleHre eHrisinyi kepek. L{uppiblk oky-omicTemenik
KEIIeH Il KYypy Ke3iHJe 1preii MPUHIUNTEPAl, COHMAi-aK OJapJblH HAKThl OJIEMMEH OailJIaHBICHI
KOHE KOJJIaHBUIYbl eckepiieni. CTyneHTTep YIIiH 3epTTenreH (U3MKadblK 3aHIbUIBIKTAp MEH
KYOBUTBICTapIbIH KYHCIIKTI oMip/ie Kalail KOJAaHbIIATIHBIH KOPY MaHbI3Abl. byJl CTyIeHTTepAIH
MIOH/1I OKYFa JIeT€H KbI3BIFYIIBUIBIFBl MEH BIHTAChIH apTThIpaibl. OChI TMAAKTUKAIIBIK IPHHLIUOITEPTe
Herizzenred (¢u3ukaaarbl HUQPABIK OKYy-oAiCTeMENIK KelleH OuriM Oepy camackl MEH OKY
NPOIECIHIH TUIMIUITH apTThIpyFa bIKNan erefi. OKymbsiapAblH (U3MKaHbl TepeH TYCIHYyiHe
BIKITAJT €TETIH MUQPPIBIK OKY-9ICTEMENIK KellleH YChIHBULIBI. COHIal-aK CTYAeHTTEPAIH (HHU3UKAHbI
OKYFa JIeT€H BIHTAChl MEH KbI3BIFYIIBUIBIFBIH apTTHIPY YLIIH OiTiM Oepy mpoleciHae 3aMaHayH
UG PIIBIK TEXHOJOTHSUIAP KOpCeTUTni. byl IpUHIUMI OKBITYIBIH OPTAJBIFBIH/IA OKYIIBIHBIH JKEKE
TYJIFAchl OHBIH JKEKe KACHETTEPIiHIH >KUBIHTHIFbIHAA 00NIabl AET aKbIHAAWAB. Byl TuaakTHKaIbIK
MPUHIUIT cabaK TMPOIECIHAE CTYASHTTEPMAIH JKEKE EPEKIICeNIKTEpiH ecKepyai KaMTunael. [lepbec
KOHE TONTHIK OKBITYIBl KOCa alFaHja, MUQPIBIK OKYy-oAiCTEMEINiK KelleHI 0ap OKYyIIbLIapIbIH
KYMBICBIH YUBIMAACTBIPYABIH 9o/iCTepl MEH HbICAHAAphl aHBIKTAJIIbl. MakcaTTap MEH MIHAETTEp
OiiM Oepy IpoIleciHiH 3aMaHayH TajanTapblHa jkayan OepeTiH (usuka OoibIHIIA OipTyTac >KoHE
TAIMII T PIIBIK OKY-9MICTEMEITIK KeIIeH KYpyFa KOMEKTECTI.
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OcHOBHBIE TUIAKTHYECKHE PHHIIUIBI IOCTPOEHHUA
M (poBoro yuedtHO-MeTOANYECKOT0 KOMILJIeKca 1Mo Gpu3uke

AHHoTauusi. B 310l pabore ommcaHbl (GyHAAMEHTATBHBIC AWIAKTHUYECKUE MPHHIUIIBI
nocTpoeHus MUGpPoBOro yueOHO-METOANUECKOT0 KoMILIeKea o ¢usuke. B HeM paccmarpuBaioTcs
TaKWe acleKThl, KaK MHIUBUAyaTU3ais 00y4YeHHUs, B3aUMOJICHCTBUE TIPEIoaBaTelisi U CTy/ICHTa,
MHTEPAKTUBHOCTh MATEPUANIOB, IOCTYITHOCTh U MPOCTOTA UCIIOJIb30BAHUA, & TAK)KE MAaKCUMAIbHOE
UCTIOJIb30BAaHNUE COBPEMEHHBIX TeXHOJOrHi s 3ddexruBHOro 00yueHus. Ocoboe BHUMAaHHE
yaensieTcsl pa3paboTKe WHTEPAKTHBHBIX 3aJaHUil, BU3yallM3allUM MaTepuaya, BO3MOXHOCTH
OIICHMBATh 3HAHUS W TOJy4aTh OOpaTHYIO CBsi3b. TakoW MOAXOJ] JefaeT oOydeHue Oolee
YBIIEKATENbHBIM, TOCTYMHBIM U 3()(PEKTUBHBIM JUIsl CTYACHTOB. J[aHHBII KOMIUIEKC MpeaHa3HAuYeH
g 3Q(QEeKTUBHONM OpraHu3aluuud OOy4yeHMs U TOBBILIEHMS MOTHBAIMM yualuxci. B mepByro
ouepeqlb, HEOOXOAUMO YYUTHIBATh MPHUHIMII WHAWBUyaTu3alun ydeOHoro mporecca. [{udposoit
y4eOHO-METOIMYECKUN KOMIUIEKC JOJDKEH Mpeajarath 3aJaHusl pa3jMyHOrO YpPOBHS, KOTOpBIE
MO3BOJIAT KaKIOMY CTYJEHTY peau30BaTh CBOM CIIOCOOHOCTH M moTpebHocTu. Eme oaHum
BaXHBIM NPHUHIIUIIOM SBJIIETCS AaKTUBHOE YydyacTUE CTyJE€HTa B 00pa30BaTEIbHOM IIPOIECCE.
WuTepakTHBHBIE YIpakKHEHUS, J1a0OpaTOpHBIE PAaOOTHI M BHU3yanHu3anus (U3MUYECKUX SBICHUN
JIOJKHBI OBITH BKJIIOUEHBI B LIU(POBON KOMIUIEKC, YTOObI CTUMYJIUPOBATH aKTUBHOE BOBJICUEHUE
yyamuxcs B y4eOHbIH mporuecc. [Ipu coznanuu nudpoBoro yueOHO-METOAMUECKOTO KOMILIEKCa
HEOOXOMMO YUYUTHIBATh (PyHIaMEHTAJIbHbIE TPUHITUIIBI, a TAKKE UX CBA3h C PEATHHBIM MHUPOM U
npuMeHUMOCTh. CTyleHTaM BaXHO BHUJETh, KaK H3ydaeMble (DM3MUECKHE 3aKOHBI W SBIICHUS
MPUMEHSIIOTCS B TOBCEAHEBHOM JU3HU. OJTO MOBBICUT HHTEPEC M MOTHUBALMIO CTYIEHTOB K
u3ydeHuro npeamerta. [{udpoBoit yueOHO-METOOUYECKUIT KOMILIEKC MO (pU3MKE, OCHOBAHHBIN Ha
ATUX AMJAKTUYECKUX MPUHIHUIAX, OyJAEeT CrocoOCTBOBATH MOBBIINIEHUIO KauecTBa O0Opa30BaHUS U
s¢dexkTuBHOCTH y4eOHOTrO mporecca. bpmu  mokazaHel UGPOBOH  YIeOHO-METOIMYECKHIA
KOMILJIEKC, KOTOPbIi Oy/ieT crnocoOcTBOBATh INTyOOKOMY MOHMMAHUIO (PU3UKH yYAIIUMHCS. A TakxKe
BHE/IPEHBI COBPEMEHHBIE IIM(PPOBHIE TEXHOJIOTMU B 00pa3oBaTEeNbHBIN MpoIecC, YTOObI MOBBICUTH
MOTHBAIIMIO U UHTEPEC CTYAEHTOB K M3ydeHUIO (pu3uku. [laHHBIA MPUHLMI MPEANOoJaraer, 4yTo B
[EHTpe OOy4YeHUsS HAaXOIUTCS JTUYHOCTh YUYEHHKA BO BCEU COBOKYMHOCTH €€ WHAMBHUIYalbHBIX,
JUYHOCTHBIX KadeCTB. OTOT JIUIAKTUYECKHH TPUHIUI TPEANojiaracT y4eT HWHIANBUIYATbHBIX
ocoOeHHOCTeH oOyuaronmxcsi B mnpoiecce 3aHATui. OnpeneneHsl MeToabl U (pOpMbI OpraHu3aIiu
paboTel  yyamuxcsi ¢ 1UPpPOBOM  y4eOHO-METOAMYECKMM  KOMIUIEKCOM, BKJIIOYas  Kak
CaMOCTOSITENIbHOE, TaK U IpymnmnoBoe oOyueHue. Llenu u 3agauu MOMOINM co37aTh LENOCTHBIA U
¢ dexTuBHBINA TUPPOBOI yIeOHO-METOIUYESCKAN KOMIUIEKC MO (hpU3UKe, KOTOPHIA OyIeT OTBEYaTh
COBPEMEHHBIM TPEeOOBaHUSAM 00pa30BaTEIBHOTO MPOLIECCa.

KiroueBbie cjaoBa: y4eOHO-METOIUYECKUI KOMILJIEKC, nH(}OpPMaLOHHO-
KOMMYHHKAITMOHHBIE TEXHOJIOTHH, YIUTEh, IU(PPOBBIE TEXHOIOTHH, (PU3HKA.
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Introduction

In the modern information society, constantly evolving technologies become an essential part
of education. With the growth of digital technologies, it is necessary to create modern educational
complexes that can effectively transmit knowledge and skills to the new generation of students.
Physics is one of the most important fields where a digital approach is particularly relevant.

Digital technologies are actively used by the current educational system to raise standards and
give teachers and students new chances. The creation of computerized educational and
methodological complexes (CMCs), which integrate interactive components, multimedia resources,
and theoretical and practical materials, is one of the main objectives in this context. These
complexes are particularly significant for disciplines like physics, where comprehension of intricate
ideas and occurrences necessitates precision and the capacity for repetitive experimentation.

The primary pedagogic tenets that guide the development of digital physics educational and
methodological complexes are to guarantee that students acquire knowledge effectively, foster
critical thinking, and become independent. The scientific concepts, consistency and consistency,
clarity, accessibility, and learning activities are among them that are emphasized. Every material
that is supplied is guaranteed to adhere to current scientific data and methodologies by the scientific
approach philosophy. A gradual and thorough knowledge of the subjects is facilitated by the logical
structure that consistency and consistency give the content. The visualization of intricate physical
processes and events made possible by the use of graphs, animations, and simulations aids in their
understanding and retention.

The idea behind accessibility is to modify lessons and materials according to students' unique
needs and training levels. Students are encouraged to engage with the topic through interactive
projects and experiments during the learning process, which helps them assimilate the information
more deeply and strengthen their research abilities. Therefore, in order to assure high-quality and
successful training, a rigorous attention to didactic principles is necessary while creating a digital
educational and methodological complex in physics.

The introduction of digital technologies has brought about a great deal of change in modern
schooling. The development of efficient digital physics educational and methodological complexes
is becoming a crucial task for educational institutions in the context of global digitalization. Being
one of the basic sciences, physics calls for a unique teaching strategy that incorporates cutting-edge
tools and techniques. This article's primary goal is to examine the fundamental pedagogic ideas that
underpin the development of a digital physics educational and methodological complex. When
teaching physics, consistency in the content and how it is presented is crucial. It is important to
design the digital educational and methodological complex such that students can progress from
basic to more sophisticated concepts in a logical and consistent manner. This helps you gain a
deeper comprehension of the subject and enables you to build a strong foundation of knowledge. To
help create an overall picture of the subject, each new section or topic should make sense in relation
to the ones that came before it.

The visibility principle is particularly crucial when teaching physics because many ideas and
phenomena are hard to understand without the use of visual aids. The visualization of intricate
processes and occurrences through the use of graphs, diagrams, animations, and simulations
facilitates understanding. To improve the assimilation of the material, the interactive functions of
the digital educational and methodological complex should allow students to view the results of
their actions in real time.

Involving students in the learning process through interactive assignments, online laboratory
work, and project-based learning is called active learning. This contributes to the development of
research abilities, critical thinking and the ability to apply theoretical knowledge in practice. This
contributes to the development of research abilities, critical thinking and the ability to apply
theoretical knowledge in practice.
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When creating digital educational and methodological complexes, the idea of scientific
accuracy is crucial. Since physics is an accurate and empirical science, all teaching materials must
be carefully verified using the most modern scientific methods and experience. This ensures that the
material provided to students is accurate, which is important to form a solid basic understanding of
the subject. To maintain this level, any digital textbook should be created in close collaboration
with subject matter experts.

A well-structured digital educational and methodological complex should provide information
in such a way that it makes sense. Students can build on their prior knowledge and gradually move
on to increasingly complex topics, following the principle of systematic and consistent presentation,
which guarantees the gradual introduction of concepts. This method contributes to a more complete
understanding of the subject, helping students to connect disparate physical concepts and improve
understanding.

The most important pedagogical idea is visualization, especially in physics. By providing a
more concrete and understandable representation of abstract concepts, the use of graphics,
animations and simulations can significantly improve the learning process. For example, students
can gain an understanding of electromagnetic fields or atomic structures by visualizing things that
are difficult to get just by reading. Through hands-on learning, students can also experiment with
variables and observe the results through interactive modeling, which helps them understand
concepts more deeply.

The idea of accessibility highlights how important it is to modify the learning material
according to the unique needs and skill level of each student. When developing a digital educational
and methodological complex, different learning styles and levels of prior knowledge should be
taken into account. This can be achieved by using accessible technologies for students with
disabilities, offering numerous information opportunities and introducing personalized learning.
Ensuring the readability of the material contributes to the creation of an inclusive classroom in
which all students can succeed.

Another important concept in the construction of digital educational and methodological
complexes is active learning. Through interactive exercises, problem solving, and virtual
experiments, this method allows students to interact directly with the material. Active learning
methods develop critical thinking and allow students to use what they have learned in the classroom
to solve real problems. For example, virtual laboratories can reproduce real physical experiments,
giving students the opportunity to conduct research and draw conclusions in a safe virtual
environment. Teachers can create digital educational and methodological complexes that improve
students' understanding and assessment of physics, following the principles of scientific accuracy,
systematic and consistent presentation, visualization, accessibility and active learning. These
recommendations help students to assimilate the material more easily, as well as prepare them to
use the knowledge they have gained, to think critically and apply the knowledge they have gained
in real situations. The potential for creating cutting-edge and useful teaching resources in physics
will only increase as digital technologies develop, offering exciting new directions in teaching and
studying this fundamental topic.

In the creation of a digital educational complex for physics, the key principles are sequence,
accessibility, and interactivity. First and foremost, the complex should be organized in such a way
that students can systematically absorb the material. They should start with the simplest subjects
and gradually move on to more complex topics. Each topic should be presented in simple and
understandable language, avoiding unnecessary complexity and technical jargon. To achieve this
goal, various formats can be used, such as texts, graphics, videos, and interactive assignments.

Accessibility also plays a crucial role in creating a digital educational complex. It should be
accessible to every student, regardless of their level of preparation and abilities. A complex that can
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be used on various devices and platforms will allow students to choose a convenient time and place
to study the material.

Interactivity, finally, is one of the most important principles. The ability for students to
interact with the material will enable them to actively engage in the learning process. Interactive
models, simulations, and virtual laboratories can help with this. This method will allow students to
conduct experiments, observe their results, and draw conclusions, significantly enhancing their
understanding and retention of information.

Sequence, accessibility, and interactivity are the core concepts of a digital educational
complex in physics. These concepts are crucial for successful learning. They enable students to
become engaged in physics, develop skills, and effectively absorb the material. We can provide
students with a better educational program and prepare them for future achievements using modern
technologies, such as a digital educational complex.

Research methods and materials

The digital educational-methodical complex was constructed based on fundamental didactic
principles, with a focus on individualization of learning, interactivity, accessibility, ease of use, and
integration of modern technologies. The complex included interactive assignments, laboratory work
simulations, visualizations of physical phenomena, and formative assessments. This stage involved
collaboration with educational technologists, physics educators, and content developers to ensure
the materials aligned with curriculum standards and learning goals. The study sample included
students from various grade levels within a physics course. Participants were selected to represent a
range of abilities and backgrounds to evaluate the complex's effectiveness in addressing diverse
learning needs. Additionally, physics teachers who integrated the digital complex into their
instruction participated in the study to provide feedback on its usability and impact on student
engagement.

The theoretical part

Education in all its forms is didactics' goal as a science. The system of relationships, such as
“teacher-student, student-study material, and student-other students”, is the subject of higher
education. It is the responsibility of the teacher to evaluate and integrate the learning process and
the conditions required for its execution. They also have to develop new teaching strategies and
resources and enhance the way that instruction is organized [1-8].

The primary challenge resides in choosing the course content to be included in the computer-
based instructional and methodological complex in a way that is consistent with the plans, policies,
and procedures of the educational establishment as well as the intended use and mode of delivery.
In order to do this, the computer-based instructional and methodological complex’s material must
follow the educational tenets of comprehensive professional informativeness, scientific rigor,
accessibility and systematicity.

The information approach variant [9-11] entails building block structures of educational
material in the form of graphs, identifying and presenting blocks in a unified conceptual form,
analyzing the semantic structure when planning the content of the computer-based instructional and
methodological complex, and calculating the informational volume of each individual block.

Semantics, entropy, and abstraction are used in this method to calculate the informative
volume of each block. In accordance with this calculation methodology, we think it's critically to
take into account the following significant indicators: complexity of creativity, challenges with
epistemology, and others.

The informational volume of each kind is measured using a unique form in M.V. Vyaldin's
method [9], which accounts for the informational capacity of each block and its order. The
distribution of the instructional materials also complies with the laws of cognition and memory.
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M.V. Vyaldin uses the criterion of minimizing the informational volume to compare several
presentation alternatives; the one with the least amount of information is deemed to be the best.

We do not question the applicability of this approach, but we think the standard ought to be
modified to, say, minimize the challenges of researching the subject while preserving a constant
degree of general knowledge.

Professional education is a process of learning, upbringing, professional formation, and
personal growth that facilitates self-realization, self-expression, and self-affirmation, according to
the work of A.M. Novikov [12]. In the labor market, work enables an individual to function
primarily as a kind of capital that they control, while a professional education guarantees social
adaptation within the framework of a market economy.

The computer-based educational and methodological complex uses mechanical analogies for
many ideas, facts, and theories in accordance with this understanding of the principle of visual
clarity.

It is suggested in the study [12] to separate an individual's knowledge about the environment
into two categories based on their activity-related information. Knowledge of physical laws,
material properties, etc. is related to the first, whereas knowledge of technologies, work operation
regulations, safety procedures, etc. is related to the second.

It should be acknowledged that, despite the division's obviousness and certain conditionality -
the majority of knowledge should fall into both the first and second categories - the classification
stage also enables A.M. Novikov to address a significant problem in professional education: the
separation of theoretical knowledge from practical application. This is because knowledge of
actions is not logically connected to theoretical knowledge.

In order to bridge this gap, the computer-based instructional and methodological complex
makes use of a set of specialized exercises that make use of constructors, virtual laboratories, and
unique exercises to put theoretical knowledge into reality.

Taking into consideration each student's unique demands, the issue of individualizing
education can now be addressed with the help of modern computer technologies.

In this instance, we think it's important to take into account the following kinds of personal
traits:

a) mental qualities linked to physiological and psychological qualities, and so forth;

b) levels of expertise, including personal knowledge related to emotions and other factors;

c) the individual value system of the trainee;

d) worldview.

The primary objective is to enhance students' knowledge base, which is both essential and
sufficient for grasping the fundamentals of professional activity. The objective is to strengthen the
framework of knowledge about activity, its purposes, means, and conditions, as well as the
relationship between sensory and intellectual (theoretical) knowledge that underpins mastery of the
action.

The second objective is to figure out how to fit student practical demands and ideals with the
academic knowledge they have learned. Additionally, they must figure out how to incorporate
students' practical learning activities into theoretical knowledge. This mostly entails setting up
instructional and practical scenarios where students actively use their theoretical knowledge to
complete predetermined objectives.

We think that the only approach to overcome the issues raised by A.M. Novikov in the sphere
of professional education is to employ contemporary computer technology in professional
education.

The creation of didactics, methodology, and procedures for use in the teaching process is also
necessary for this.
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Furthermore, we think that even university professors, even those with enough experience,
frequently display subjectivism and empiricism, lack systematicity, adhere to templates, and show
narrow-mindedness. They also seem to lack the knowledge and expertise necessary to apply current
developments in higher education and the potential provided by modern computer technologies.

Results and discussion

Under the umbrella of continuous education, teacher training and retraining currently take
place primarily at advanced training colleges once every five years. It is obviously unacceptable
that the systematization of this process has been hindered in recent years due to issues with material
and financial resources. We suggest including a section devoted to departmental faculty training
within the scope of the continuous education idea. This component will encompass contemporary
trends in higher education pedagogy, innovative teaching methods, modern educational
technologies, as well as relevant professional skills and competencies. The ability to produce new
lecture materials, instructional and assessment systems, and laboratory and practical session designs
for the courses they teach will be a key component.

The latter is crucial because of the extensive experience of integrating ICTs in education also
referred to as the "second teacher effect” in schools and universities. This includes the use of
cutting-edge teaching technologies, pre-made educational computer systems, and other techniques
that have shown to be highly effective. However, these approaches frequently turn out to be harmful
as well as inefficient.

This is obviously connected to the teacher's failure to recognize the significance of personal
traits, abilities, and knowledge among the most crucial components of a successful pedagogical
effect on pupils.

The faculty of the department develops particular educational and cognitive activities based
on the features of the department's continuous education component.

After putting everything together, we have concluded that continuing education is a separate
component with its own subject matter and instructional strategies.

This article discusses the methodological, methodical, and didactic issues of continuous
education in the department. The work is based on the modern educational paradigm and utilizes
computer technologies for teaching. The method for choosing instructional materials that N.S.
Puryshov suggested in the study is depicted in Figure 1 [13].

When developing the computer-based instructional and methodological complex, we used
Figure 1 because, in our opinion, it more accurately depicts the process of content production than
any other figure

The content of education is defined by the following principles:

- the guidelines for matching social needs to educational content.

The main focus of this principle's implementation in the computer-based instructional and
methodological complex was on moving away from the outdated knowledge-based paradigm of
education and toward the more current active paradigm, which better serves the needs of the
modern world

- the idea of consistency in learning procedures and content.

Within the computer-based instructional and methodological complex, integrated usage is the
primary mode of education. This includes both conventional teaching techniques like lectures and
practical sessions as well as cutting-edge laboratory work including virtual laboratories and
multimedia lecture demonstrations. Each time, a cohesive relationship is formed between the
instructional strategies and the subject matter.

- the fundamentals of organizational unity throughout all stages of schooling.
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As a result, the foundation of the computer-based educational and methodological complex is this
principle. It is used in postgraduate education (master's, doctorate studies, departmental
components, etc.), student involvement, and pre-university preparation.

SOURCES
Social experience (subject scientific knowledge, auxiliary
knowledge, methods of activity).
Knowledge about the learning process.
Knowledge about the patterns of assimilation.

FACTORS PRINCIPLES
Learning objectives. General principles of formation of the
Cognitive capabilities of students. content of education. Didactic
Abilities. principles.
Interests Particular methodological principles.
THE CONTENT OF THE /
EDUCATIONAL SUBJECT \ CRITERIA
General didactic.

Private methods.

Figure 1 - The use of general pedagogical principles in a computer-based educational and
methodological complex

The following should be considered in order to ensure these principles in a computer-based
educational and methodological complex: the most recent developments in physics, technology,
engineering, and other fields; the alignment of educational knowledge with contemporary scientific
knowledge; the continuous and prompt updating of educational materials on learning systems, CD-
ROMs, etc. Second, in line with the activity-based educational paradigm and the unique
requirements of professional education, the main emphasis is on the development of general
physical scientific cognitive skills and their application to the resolution of particular technical
challenges. Virtual laboratories and a set of specific exercises are part of the computer-based
educational and methodological complex designed to achieve this goal.

To apply this basic didactic principle in the computer-based educational and methodological
complex, the content has been separated into discrete chunks. As a result, the content can be divided
into discrete blocks for physics instruction in different faculties. Additionally, learning
opportunities are maintained even while changing the focus of instruction (e.g., by adding or
subtracting hours, moving some courses from one course to another, etc.). Common theories, laws,
and concepts across fields are studied together wherever possible.

The question of transdisciplinary links is crucial and intricate when studying physics. It has to
do with the way the educational process is set up in the particular institution and how many hours
are allotted. Expanding upon the fundamental field of physics and allocating the course load among
semesters, courses, etc. (Figure 2)
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PHYSICS
Mechanics | Electricity and | Vibrations Quantum Static physics and Physics of
magnetism and waves Physics fundamentals of electricity and
thermodynamics condensed
matter
\ I l I I
v v ‘ vV
The analyte. [~ Phys. and coll.

v chemistry and chemistry
Theoretical o e
mechanics

v A 4 v
Electrical and Heat

v Electronics engineering
Resistance of hlatisisainla
materials

A 4
» | Production processes and
devices
v
Maching parts General industry
and design technology
basics
A 4 \ 4
Technological equipment Thermal power industry

A

enterprises

Figure 2 — Analysis of interrelations between subjects

It is important to highlight that, based on our observations, students frequently approach the
study of natural phenomena with a common sense or "common” knowledge rather than a thorough
understanding of the underlying physical rules and concepts.

Thus, the crucial problem of developing a scientific worldview in physics is linked to this
fundamental didactic premise. N.V. Sharonov [14] points out that the triadic structure of the system
of generalized knowledge, attitudes, and beliefs about nature, society, and their cognitive processes
forms the basis for the examination of this issue. Students' ability to think dialectically is aided by
this.

Several papers [15-17] have been written about this problem, analyzing its causes and
suggesting fixes. The rise of this issue in universities is partly due to the fact that many instructors
do not think it is necessary to concentrate on learning motivation, do not highlight the practical and
personal significance of the subject, and do not promote student discussions with materials on
recent accomplishments, unresolved issues, and how the accomplishments of the taught scientific
discipline can be utilized for future engineering and professional growth.

Conclusion
This scientific article examines the fundamental didactic principles necessary for creating a
digital educational and methodological complex in physics. Through the analysis and exploration of
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various pedagogical methods and technologies, several key principles have been identified that
should be considered in the development and implementation of this complex.

First and foremost, it is necessary to consider the individual characteristics of students. The
digital educational-methodical complex should be adaptive and flexible, allowing teachers to adapt
the educational process to different learning styles and levels of student preparedness.

Secondly, it is important for students to actively participate in the learning process. Digital
technologies such as interactive activities, e-textbooks, virtual experiments and simulations increase
student interest and motivation, making learning more interactive and effective.

The third principle is the use of various teaching aids. Visualization tools such as video, audio
and graphics significantly improve students' perception of information, making the learning process
more visual and memorable.

Constant interaction between teachers and students is the fourth principle. Digital teaching
and learning systems should facilitate effective communication and feedback between teachers and
students. Teachers must be able to monitor students' progress and provide them with individual
support and assistance.

In conclusion, it can be said that the creation of digital educational and methodological
complexes in physics, taking into account fundamental didactic principles, is an important and
promising direction in education today. Their use can significantly improve the quality of
education, contributing to more effective learning and contributing to the development of key skills
and competencies in students.
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