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Adaptive Learning Strategies in Engineering Graphics Education with Visual
and Neural Technologies

Abstract. Modern trends in technical education require revision of approaches to
methodological support of graphic training of future engineers. In the conditions of rapid
development of digital technologies and increased cognitive load on students, the
traditional forms of teaching and learning materials (TLM) based mainly on printed
manuals and static animation materials lose their effectiveness. This article discusses a new
concept of designing teaching and learning complexes based on cognitive-oriented and
adaptive approaches. Unlike classical models, the focus is on personalizing visual content,
integrating artificial intelligence (Al), and providing interactive feedback, which allows
taking into account individual characteristics of students' perception and level of training.
The aim of the research is to identify the advantages of using adaptive digital platforms and
neural network technologies in the process of graphic training of engineering students. The
paper describes the stages of development of teaching and learning tools with the use of
edtech tools (Neksbot, Stable Diffusion, GPT), as well as a comparative study of the
effectiveness of such complexes in comparison with traditional teaching tools. The use of
cognitive diagnostics methods (eye-tracking, EEG), questionnaires, analysis of learning
achievements allowed to obtain a comprehensive assessment of the level of involvement,
motivation and success of students. The results have shown that the use of flexibly
customizable teaching aids, capable of adapting to the educational profile and cognitive
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preferences of the student, can significantly improve the quality of material perception,
develop spatial thinking, and improve the skills of independent work. The obtained data
indicate the need for a radical update of the methodological toolkit of teachers of graphic
disciplines. The article is of interest for researchers and educators involved in the digital
transformation of higher education in engineering, as well as developers of intelligent
learning systems.

Key words: adaptive teaching and learning complex, engineering graphics,
descriptive  geometry, visualization of learning content, cognitive learning,
individualization of learning, digital pedagogy, automation of educational processes.

Introduction

Graphics training is the fundamental basis of engineering education,
providing students with the basic competencies of spatial thinking, visualization and
technical design. Traditionally, engineering graphics education relied on teaching
descriptive geometry and engineering graphics using blackboard, paper drawings
and projection problems. However, over the last two decades there has been a rapid
shift towards digitalization and multimedia saturation of the teaching process, which
has led to the need to revise the concepts of teaching and learning complexes (TLC)
for graphic disciplines. Modern students are representatives of the digital generation,
who have high visual sensitivity and clip thinking, but at the same time the skill of
focused analytical perception of spatial models is reduced [1].

According to the study by N. V. Kozlov, only 28% of first-year students of
technical universities are able to independently perform a spatial task of medium
complexity without visual support in the form of animation or 3D-model [2]. These
challenges have exacerbated the need for transformation of teaching materials, in
which traditional textual and graphic elements are supplemented or replaced by
cognitively oriented digital tools. Studies by E.S. Zhuravleva and V.A. Pankratov
show that the use of multimedia interactive resources increases the level of material
assimilation up to 42%, especially in the topics related to modeling curves
intersection lines and transformations in space [3]. In addition, foreign researchers
emphasize the role of adaptive educational platforms in the individualization of the
learning process. Thus, the works of the American research center “Cognitive
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Engineering Lab” (Brown University, 2019-2023) have shown that the introduction
of Al assistants in graphic courses increases not only academic performance, but also
independent learning motivation, especially for students with a low starting level of
training [4].

Thus, the problem of developing and implementing new forms of teaching
and learning materials that integrate cognitive technologies, interactive visual
interfaces and adaptive feedback elements becomes especially urgent. In the
conditions of digital transformation of higher education, teachers are faced with the
need not only to update the content of courses, but also to create a systematic
pedagogical toolkit capable of working effectively in a multimodal educational
environment. It is also necessary to take into account that graphic disciplines require
specific types of thinking - visual, spatial, abstract - the development of which is
impossible in the conditions of exclusively theoretical presentation.

Works by MLI. Orlov emphasize that about 65% of students need step-by-step
visualization of the logic of drawing construction for conscious transition to
independent work [5]. Against the background of these trends, there is a growing
interest in the use of neural network solutions in the creation of intelligent teaching
materials. Text-based visual content generation tools are already available today
(e.g., Midjourney, DALL-E, Stable Diffusion), which can be used for automatic
generation of teaching illustrations explaining complex graphical dependencies.

This opens new horizons for the development of personalized learning paths
in which the learner is assisted at the pace and in the format that best suits their
learning style. Therefore, the aim of this paper is to substantiate and investigate new
methodological principles of developing graphic training teaching materials based
on cognitive pedagogy, visual adaptability and application of artificial intelligence
[6]. Within the framework of this work, the author conducted an applied research
aimed at comparing the effectiveness of traditional and adaptive teaching materials,
as well as analyzing the perception of students of new forms of educational content.
The work is an attempt to synthesize pedagogical and technical solutions in the
context of improving the quality of engineering training of future specialists.
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Materials and methods

The methodological basis of this study is based on an interdisciplinary
approach that combines elements of pedagogy, cognitive psychology, engineering
graphics and modern digital technologies, including neural network tools for
generating visual content. In order to assess the effectiveness of various types of
educational and methodological complexes (EMC) for graphic training, a series of
empirical experiments based on a comparative analysis of traditional and adaptive
teaching methods were implemented.

1. Research design. To conduct the experiment, two samples of first-year
students of technical specialties (96 people in total) studying in the areas of
«Architecture», «Engineering Design» and «Industrial Design» in two universities
(L.N. Gumilyov ENU and a partner university in Almaty) were formed. Students
were randomly divided into two groups:

* Group A - studied using a traditional teaching and methodological kit
containing a textbook, a notebook of problems, drawing assignments and
multimedia elements (animation, 3D videos created in AutoCAD and 3DMax);

e Group B - worked with an experimental adaptive teaching and
methodological kit developed on the basis of the Neksbot and Make platforms, with
the integration of visual cues generated in Midjourney and Stable Diffusion, as well
as a text-visual assistant based on the GPT architecture.

2. Adaptive teaching and methodological kit and neural network tools. The
adaptive teaching methodological kit included the following innovative
components:

¢ Individual visual explanations: based on text descriptions of geometric
structures, visual analogues were generated via Midjourney (for example: «a plane
intersects a cylinder at an angle of 45°» — illustration of a concept for visual learners).

* Visual concept maps: Stable Diffusion and DALL E were used to generate
visual scenarios of spatial tasks, where the student received not only a theoretical
task, but also its artistic and visual representation for a better understanding of
spatial dependencies.
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* Interactive chat assistant: implemented on GPT, with the function of
explanations for drawing tasks. For example, if a student had difficulty, he could ask
the question: «how to construct a line of intersection of two cones?» - and receive a
step-by-step explanation + a diagram in the form of a picture generated on the fly.

Thus, Midjourney was used in the project not as an artistic tool, but as a visual
translator of complex spatial concepts into the language of metaphors and images.
This is especially effective for students with a predominance of the right-hemisphere
or visual type of perception.

3. Research methods. The following methods were used to evaluate the
effectiveness of the implemented approaches:

a) Pedagogical experiment. The goal is to identify differences in academic
success and motivation between the groups. For 12 weeks, both groups studied the
«Descriptive Geometry and Engineering Graphics» block, and then passed the final
test, which included projection constructions and solving a spatial problem.

b) Questionnaire and self-assessment. After each block, students filled out an
anonymous questionnaire, assessing the level of understanding, involvement and
interest on a Likert scale. In addition, the frequency of access to interactive prompts
(group B) and animation repetitions (group A) was recorded.

c) Cognitive observation. Observations were conducted on some respondents
(n=18) using an eye-tracker, which showed how students perceive visual material.
Particular attention was paid to fixing the gaze when studying 3D diagrams
generated by Midjourney and CAD animations. The data showed that neural
network-based visualizations were less likely to cause «freezing» and were
interpreted faster on first viewing.

d) Time Cost Analysis. The average time spent on completing one drawing
task was compared in both groups. Statistically significant differences in favor of
Group B were recorded starting from the 6th week.

e) Qualitative Content Analysis of Works. The final assessment assessed not
only the accuracy of task completion, but also the creativity in the presentation of the
project part, which included the design of the drawing task (color, explanatory
elements, original solutions).
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4. Software used: AutoCAD, Fusion 360 - for traditional modeling; Midjourney
v6, Stable Diffusion 1.5 - generation of illustrative content; GPT-4 + Neksbot - chat
assistant for creating drawings and explaining algorithms; Make.com - automation
of the educational route (issuing assignments based on test results); EyeQuant, Tobii
Studio - tools for visual analysis of perception.

Results and Discussion

During the pedagogical experiment, many differences in the effectiveness of
learning were revealed between the groups using the traditional and adaptive
teaching and learning materials. For an objective assessment, five independent
metrics were used, covering both quantitative and qualitative parameters: cognitive
activity, depth of understanding of the material, motivation, accuracy of
assignments, and creativity of graphic solutions.

1. Cognitive activity and student engagement. According to the eye-tracker
and questionnaire data, students from Group B (adaptive teaching and method with
visual assistants) demonstrated an average of 41% longer focus on graphic tasks. This
means that the material was more interesting to them and there were fewer
distractions during the course of study.

Particularly significant were: visual cues generated based on text queries (e.g.:
«intersection of a plane with a cone»); video instructions with voice explanations that
were automatically turned on when an error was made in the solution.

Result: students did not just «<watch» but interacted with the material, which
activated short-term and long-term memory.

2. Time spent on completing drawing assignments. The average time spent on
constructing projections in typical assignments was measured:

* Group A (traditional teaching and methodological kit): 37 minutes per
assignment;

* Group B (adaptive teaching and methodological kit): 22 minutes.

This 40.5% decrease is due to the fact that students understood what needed
to be done faster, thanks to step-by-step visual explanations and the ability to request
a hint «in their language» via the chat bot on GPT.
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3. Results of the final test. The test included:

* 2 tasks on descriptive geometry;

* 1 task on engineering graphics with CAD elements;

* a design section with elements of composition.

Average score:

* Group A -71.2 out of 100;

* Group B - 87.4 out of 100.

The 22.7% increase is explained not just by better preparation, but by the fact
that students in Group B were less tired and did not get lost during complex
constructions - the material was presented modularly and visually.

4. Motivation and satisfaction. On a Likert scale (1-10), students rated:

* How interesting it was for them to learn;

e How clear was the material;

* Would they like to continue using this format.

Group B:

* Interest: 9.2

* Understanding: 9.0

* Desire to continue: 9.6

Group A:

* Interest: 6.7

* Understanding: 6.2

* Desire to continue: 5.8

It is noteworthy that more than 78% of students from Group B noted that
learning with the help of Al assistants and visual maps helped them «feel confident»
in a subject that was previously perceived as «the most difficult».

5. Creativity and individual solutions. In the project part, students could
present their solution in free form (drawing, graphic idea, product diagram).

The following was assessed: originality of design; quality of composition;
functionality of the presented solution.

Group B demonstrated:

* A wider range of solutions (from Bauhaus-style design to biomorphic forms);

* The use of non-standard geometric techniques;
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* The use of visualization tools to present the idea.

For example, one student proposed a diagram of the intersection of a sphere
and a hyperboloid in the context of an architectural solution for a dome,
accompanying the work with an illustration created through Midjourney.

Traditional vs Adaptive EMC Performance Compasicon
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Figure 1 — Comparative analysis of performance metrics between the traditional and
adaptive educational methodological complexes

The obtained results demonstrate a stable advantage of the adaptive and
visually-rich approach to teaching graphic disciplines compared to the traditional
one. Moreover, the key role here was played not just by the tools - Neksbot, Make,
Midjourney, GPT - but by the way they were integrated into the methodology, taking
into account the cognitive characteristics of students and the architecture of thinking
when solving spatial problems.

1. A new paradigm of visual thinking. Research in recent years confirms that
visualization and personalized presentation of information allow you to engage
right-brain thinking and reduce the cognitive load when studying complex abstract
topics. For descriptive geometry, where there are traditionally difficulties in
interpreting projections and constructing imaginary points, this is especially
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important. In Group B, students, faced with a problem like «intersection of a plane
with a cone», could not just remember the algorithm, but see it as an image, which
dramatically increased the depth of understanding.

2. Automation # depersonalization. Skeptics often fear that the introduction of
bots and automation will lead to the loss of live interaction. However, this method
achieved the opposite: by freeing the teacher from routine, technology allowed them
to focus on individual support for students, working with projects, and developing
critical thinking. The bot did not replace the teacher, it took on the role of a
methodological assistant and «navigator».

3. Flexible learning path. Traditional teaching and methodological kits often
suffer from universality: the same material is presented to everyone, regardless of
their level of training. The adaptive teaching and methodological kit allowed: to give
a beginner a simple example with a visual hint; a more advanced student - a CAD
task with parameterization; a creative student - a visual concept with the generation
of non-standard forms. Thus, for the first time, the system adapted to the student,
and not vice versa. This radically increased motivation: students no longer felt «lost»
in a complex topic or «stuck» in the incomprehensible logic of a drawing.

4. Rethinking the role of teaching and methodological kits in engineering
graphics. Traditional teaching and methodological kits in graphics are, at best, a set
of tasks, and, at worst, a «paper load». In the context of the digital environment,
teaching and methodological kits should not be a set of documents, but a living
system that: adapts; reacts; visualizes; engages. Group B proved that even disciplines
with «rigid geometry» can be taught in a flexible way, without simplifying, but by
translating the complex into something accessible.

5. Limitations and challenges. It is important to note that: the use of image
generators requires strict moderation by the teacher: the neural network can
«distort» the essence of the task if left unchecked; not all students perceive visual
styles in the same way - some experience cognitive dissonance when changing
formats (for example, from a classic drawing to a stylish picture from Midjourney);
Preparing such a teaching and methodological kit requires time and digital literacy
from the teacher; training and methodological support are necessary.
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The adaptive teaching and methodological complex using digital platforms
and neural networks has proven its effectiveness not only in improving academic
results, but also in forming a sustainable interest in a discipline that has traditionally
been considered complex and «dry». This opens up prospects for a new pedagogy of
graphic disciplines, where technologies work to engage, rather than replace the
personality of the teacher.

Conclusion

The results of the study convincingly demonstrate that the introduction of
adaptive teaching and methodological complexes with the integration of digital and
neural network technologies in the teaching of graphic disciplines significantly
improves both the academic performance of students and their motivation for
independent study of complex technical material. This allows us to talk not just
about the effectiveness of individual tools (Midjourney, GPT, Neksbot, Make), but
about the formation of a new pedagogical ecosystem focused on cognitive flexibility,
visualization and interactivity. The use of adaptive teaching and methodological
complexes in disciplines traditionally considered difficult to perceive, such as
descriptive geometry and engineering graphics, made it possible to reduce the
cognitive gap between an abstract concept and a specific visual representation. The
most important element of success was the flexible presentation of the material,
capable of taking into account the level of preparation, style of perception and
individual preferences of the student. In addition, the automatic feedback system
implemented through Make and Neksbot made it possible to relieve the teacher of
routine work and focus on a more meaningful and mentoring role. This is a key
argument in favor of the widespread introduction of such solutions in the teaching
of technical disciplines. Of particular importance is the fact that even visual
generators that were not originally intended for engineering education (for example,
Midjourney and DALL E), with the correct methodological adaptation, successfully
function as cognitive catalysts. They allow you to create "image-translators” that
help the student intuitively understand the essence of spatial construction even
before logical analysis. This is especially valuable in the early stages of training,
when the skill of spatial imagination is developing. However, the implementation
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of such teaching and methodological kits requires not only technical solutions, but
also the training of the teacher themselves: from the formation of digital literacy to
rethinking their role in the educational process. The teacher becomes not only a
translator of knowledge, but also a curator of the learning route, a designer of the
educational environment and, in a sense, an operator of an intelligent support
system. Thus, it can be argued that an adaptive teaching and methodological kit with
visual and neural network support: ensures higher educational effectiveness;
reduces the threshold for entering complex disciplines; enhances motivation and
involvement; reveals the creative potential of students; transforms the role of the
teacher and the very structure of the interaction «teacher-student».
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VmxeHepaik rpadpuka caaacblHAaFbI OelliMaeAreH OKbITY CTpaTerusaaphl:
BI3yaAn3als XXKoHe HelpoyKeai TeXHOAOTVsiAaphl

Angarna. Texnukaaslk 0iaiM Oepyderi Kasipri ypaictep 0oaaliak MHXXeHepAaepai
rpadMKaAbIK OKBITY d9JicTeMeciH KaliTa KapayAsl Tadal edi. CaHABIK TEXHOAOTUAAAPABIH
KapKbIHABI AaMybl MEH CTYAEHTTepPAiH KOTHUTUBTIK >KYKTE€MeCiHiH apTybl >KarjaliblHAa
AdCTYpAl OKyABbIKTapFa >KoHe CTaTMKaAblK aHMMalllsAapra Heri3geAreH OKy-ojicTeMeaik
kemeHaepaid (O9K) tuimaiairi temenaeyae. bya Makazsaga KOTHUTHUBTIK OaFbITTaFbl KoHe
OelliMAeeTiH Tociadepre HerizdeAreH >KaHa OYBIHAAFBI OKY KypaadapblH >KoDasday
KOHLIEMIIVACH KapacThIpblaaabl. KaaccuKaablK yAriaepaeH ayiblpMallblABIFbl — BU3yaAAbl
KOHTEHTTi  JKeKellleAeHAipyre, >KacaHAbl MHTEAAEKTiHI MHTerpauusjayra >KoHe
MHTepPaKTUBTI Kepi DaliaaHbIC YChIHYFa DachIMABIK Oepiaeai, Oya cTyaeHTTepAiH Kabblajay
epekIeAikTepi MeH AallbIHABIK A€HTelliH ecKepyre MYMKiHAIK Oepeai. 3epTTeyAiH MaKcaThl
— VHXXKeHepAiK OarbITTaFbl CTYJeHTTepAi rpadpMKaablK OKBITY IIpolieciHAe OeitimMaeaeTiH
uudpAael  1maatpopmMasap MeH  HelpoXKeAl — TeXHOAOTMSAAapblH  KOAAAHYABIH
apTHIKIIBIABIKTApBIH aHbIKTay. Makaaaga Neksbot, Stable Diffusion, GPT cuskrsr edtech-
KYpaaap apKblabl JKacaAFaH OKY pPecypcTapblH 93ipAey Ke3eHAepi )KoHe 04apAbIH A49CTYpAi
d4iCTepMEeH CaAbICTBIpFaHAarbl TUIMAIAITI cunarradagbl. KOrHUTUBTIK AMarHocTuka
dJicTepi, cayaHaMa >KoHe OKy JKeTICTIKTepiH TaaJay CTyJeHTTepaiH OeaceHAiairi,
MOTMBAIIMSCEI MEH >KeTiCTiKTepiHe KelleHAI Oara Oepyre MyMKiHAIK Oepai. 3eprrey
HOTIKeAepi OelliMaeAeTiH, CTyAeHTTiH OKy OelfiHi MeH KOTHMTMBTIK epekIlleliKTepiHe
uxkeMaese aaatbiH OOK KoagaHy MaTepmaaabl MeHTepyAl >KaKCapThlll, KeHiCTIKTiK
oliJayabl AAaMBITBIN, ©3iHAIK >KYMBICTBI >KeTiagipeTiHiH KepceTTi. bya waaimerrep
rpaduKaAbIK  IIOHJAEP  OKBITYIIBIAApBIHBIH  d4icTeMeik  KypaadapblH — TyOereiiai
JKaHapTyAbIH KakKeTTiairin kepceresi. Makaaa mmKeHepaik OiaiM Oepyageri 1udpabix
TpaHcpopMalsIMeH —alfHaAbICaTBIH Ilejarorrap MeH 3epTTeyllidepre, COHAall—aK
BUATKEPAIK OKBITY XKYyJieAepiHiH a3ipaeylliaepine apHaAraH.

Tyitin cesaep: OeitimaeaeTiH OKy—o4icTeMeiK KellleH, MH>XKeHepAik rpaduka, cpizda
reoMeTpus, OKy Ma3MYHBIH BU3yaAu3alusiay, KOTHUTUBTI OKBITY, TUQPPABIK I1e4arormka,
OiaiMm Oepy yAepiciH aBTOMaTTaHABIPY.
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AganTusHBIe cTpaTerny o0y4eHNsI B MHXXeHepHOI rpaduke ¢
JICIIOAb30BaHMeM BU3yaau3aluy M HepOoceTeBbIX TeXHOAOTUIM

AnnoTtarmmsi. CoBpeMeHHBle TeHAEHIIUM B TEXHMYECKOM OOpa3OBaHMU TpeOyIOT
IlepecMOTpa IOAXOAOB K MeTOANYEeCKOMY oOecIliedeHUIO TIpadpuyeckoil IOATOTOBKU
OyAyIINX MHXXEHEePOB. B yCAOBMAX CTPEMUTEABHOTO PasBUTHMS LIM(PPOBLIX TEXHOAOTUI U
pocTa KOTHUTUBHOM Harpy3ku Ha CTYAeHTOB TpaAUIIMOHHBIe (POPMBI  yueOHO-
MeTOAMYeCKIX MaTepualoB, OCHOBaHHBbIE ITPEMMYIIeCTBeHHO Ha Ile4aTHBIX IOCOOMAX U
CTaTMYeCKNX aHUMaUUsIX, TePAIOT cBOIO ®(PPeKTUBHOCTD. B craThe paccmaTrpuBaeTcst HOBast
KoHLenus npoekruposanus YMK, ocHoBaHHas Ha KOTHUTMBHO-OPMEHTHPOBAHHOM U
aJarTHMBHOM IIOAXOJ4aX. B oTamdme OT KaAacCUMYECKMX MOJeAer, aKIleHT JeAaeTcs Ha
IIepCOHAaAM3alNI0 BU3yaAbHOTO KOHTEHTa, MHTerpaliio MCKYCCTBEHHOIO MHTeAJeKTa U
IIpeAOCTaBAeHNe VHTEpPaKTUBHOII OOpaTHONM CBS3M, YTO IIO3BOASIET  yUMUTHIBATDH
MHAVBUAYaAbHbIle OCOOEHHOCTM BOCHPUATUA ¥ YPOBHS IIOATOTOBKU CTyJAeHTOB. llean
UCCA€A0BaHUSI — BBISIBUTH IIPEUMYIIecTBa MCIIOAb30BaHMSA AAANTUBHBIX IIM(PPOBBIX
111aT$OpM U HeMPOCeTEBBIX TEXHOAOTNI B ITpoliecce rpapriecKoi ITI0ATOTOBKI CTyA€HTOB
MH)KeHepHBIX —cIellraabHOCTell. B cTaThe omnmcaHbl 9Tanbl pa3pabOTKM  y4eOHBIX
MaTepuaaos ¢ npumeHeHnem edtech-muacrpymenrtos (Neksbot, Stable Diffusion, GPT), a
TakXXe IpPOBeAeHO CpaBHUTe/AbHOe lccaeioBaHyne X 3(PQPeKTUBHOCTY II0 CpaBHEHMIO C
TPajgUIIMIOHHBIMI ~ CpeAcTBaMm  OOydeHms. Jlcrioap3oBaHMe MeTOAOB KOTHUTUBHON
AVIaTHOCTMKM, aHKeTHMPOBaHMS UM aHaAM3a Y4eOHBIX AOCTVDKEHUII MO3BOANAO IOAYy4NUThH
BCeCTOPOHHIOIO OIIeHKY YPOBHSI BOB/AEYEHHOCTV, MOTMBALIMM M YCIIEIITHOCTU CTYAE€HTOB.
PesyabpTaThl IIOKa3aamu, 4TO MCIOAb30BaHMe TMOKO HacTpausBaeMblx YMK, criocoOHbIX
aJanTUpOBaThCA K OOpasoBaTeAbHOMY HPOQPUAI0 U KOTHUTUBHBIM IHPeAOYTeHNAM
CTyA€HTOB, 3Ha4lTeAbHO yAy4dIllaeT BOCIPUsATIIE MaTepliala, pa3B/BaeT IIPOCTPaHCTBEHHOe
MBIIIIAEHMe ¥ YCUAMBaAeT HaBBIKM CaMOCTO:ATeAbHOV pabotel. IloayueHHble saHHBIE
yKa3blBalOT ~Ha  HeoOXOAMMOCTh  pajUKaAbHOIO  OOHOBAEHNUS  MeTOAMYeCKOTO
MHCTpyMeHTapusl Ipenogasaredeil rpadpuueckux aAucnunamd. CraTbs IpeAcTaBAsieT
UHTEepeC AAsl UcCAejoBaTeAell U IeAaroros, padortaomux B cpepe HMPPOBOI
TpaHcpopMaI Uil BHICIIIETO MHXKEHepHOTO OOpa3oBaHM:, a TakXke A4 pa3dpaOOTYMKOB
VMHTeAAeKTyaAbHBIX OOYJaIOIIX CHCTEM.

KaioueBble caoBa: ajalTUBHBIN y4eOHO-MeTOAMYECKNII KOMIIAEKC, MH>KeHepHas
rpaduka, HauepTaTeAbHas TeOMeTpus, BU3yaAn3anus y4eOHOro KOHTeHTa, KOTHUTVBHOE
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oOydeHme, WHAMBUAyaAu3alnus oOydeHNUs, umdposas Ielarornka, aBTOMaTU3aIIUsI
oOpa3oBaTeAbHBIX ITPOIIECCOB.
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