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Methodology for the formation of professional knowledge of future teachers of
fine arts through spatial learning - visual 3D images

Abstract. The article considers the professional skill of the future drawing teacher -
this is an integrative feature that describes his readiness to work with visual images in the
space of his work. Drawing describes the teacher's practical readiness to perform his work

with spatial-visual representations of details and structures based on his knowledge and
compensation. In the process of forming the professional skills of the future drawing
teacher in higher educational institutions, their qualitative components, that is, spatial-
visual 3D images, are interconnected with each other and with the engineering elements of
the structural system. In determining the meaning of the concept of "spatial-visual 3D
images" an important role is played by the assessment of the indicators of the
development of spatial imagination. It determines the following indicators of spatial
imagination development: stability, width, flexibility, depth, completeness, dynamic state
of geometric images, appropriateness, as well as types of work with spatial imagination in
solving problems. The set of these indicators, in our opinion, describes the formation of
spatial images in students as fully and comprehensively as possible. The study allowed us
to determine the spatial-visual 3D image competence, which describes the level of
preparation of teachers for professional activities, as a necessary part of professional skills.
Keywords: spatial education, visual 3D images, drawing subject, development of
spatial imagination, spatial-video 3D image.
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Introduction

The study of human mental activity and character has been known since
ancient times. In the works of medieval thinkers who lived and served in the
Middle East, much attention was paid to the connection of scientific knowledge
with the type, principle, structure and criteria of human mental development and
maturity. The medieval scientist and philosopher Al-Khwarizmi clearly
distinguished between cognition through feelings and cognition through "logical
reasoning": he considered feelings to be "subtle" properties, and "logical" to be the
study of the essence and their interaction. In the scientific heritage of Al-Beruni,
special attention is paid to the scientific method in the study and cognition of
nature. In his work "Kitob al-Taffim" Al-Beruni describes the body as an entity
cognizable through the senses and existing according to its own laws. He claims
that the boundary of the body is the surface, and the edges of the surface are lines
at the end of which are points. The section on stereometry of his work provides
rules for determining a cube, prism, cylinder, sphere and other geometric bodies.
Also considered are various methods of constructing second-order curves at
intersection with planes. In modern education, the development of students' mental
activity is one of the most important pedagogical problems, the solution of which is
aimed at increasing the effectiveness of training. Modern research in the field of
didactic and educational psychology emphasizes the importance of graphic
information for the formation of mental actions, such as analysis, synthesis,
comparison, abstraction and generalization. At the initial stages of training in
engineering graphics, students develop the ability to abstract through the
implementation of graphic tasks. This ability gradually moves from emotional
perception to more reasonable, logical thinking. In the process of training,
abstraction is carried out through visual aids, such as computer animations, real
objects and images.

The development of spatial thinking and components of the educational
process has been the subject of research by many scientists, such as A.D.
Botvinnikov, A.B. Vasilevsky, G.D. Glatzer, V.A. Gusev, N.S. Podkhodova, A.Ya.
Zukar, Z.R. Fedoseeva and LS. Yakimanskaya. The works of these methodologists
consider the problems that arise in the process of teaching drawing, including
underdeveloped imagination in a modified form. As a solution, the use of
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theoretical material in the form of tasks that require the image of spatial bodies and
design tools is proposed. This contributes to the formation and development of
spatial images, as well as the skills of their mental construction. By 3D images are
understood general territorial-visual 3D images of geometric objects used for
information processing (analysis). In modern practice, there are several types of
visualization: natural material models (real structures, mechanisms, geometric
bodies), traditional graphic images (drawings, sections, sketches) and symbolic
models (graphs, maps, diagrams and mathematical symbols). These methods are
used to form the professional skills of future fine arts teachers, activating their
ability to work with spatial images.

Materials and methods

To study and develop spatial thinking of future teachers in the process of
teaching engineering graphics, methods of modeling, visualization and spatial
visualization of 3D images are used. Modeling is the process of creating an image
that includes logical and emotional elements, abstract and concrete components.
The process of creating a model contributes to a better understanding of the
geometric shape and methods of its representation, which is an important step in
the development of abstract-logical thinking. Visualization is a way of presenting
abstract information in such a way that it is convenient for visual perception and
analysis. This method is actively used in the educational process so that students
can work with abstract objects and present them in an accessible and
understandable form. The creation of spatial 3D images in the learning process
helps to activate the cognitive abilities of students and contributes to the
development of their creative and analytical thinking. Thus, the research
methodology includes a combination of theoretical knowledge, practical tasks,
modeling and visualization for the effective formation of spatial thinking and the
development of skills in working with geometric objects in students.

Spatial learning method - 3D visual images

The drawing uses the achievements of modern didactic and educational
psychology to study the schedule and mental activity of future teachers in the
learning process. In the process of acquiring graphic information by students, they
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play an important role in analytical and synthetic actions, as well as in thinking
operations such as comparison, abstraction, generalization and clarification. By 3D
images, we mean the general territorial-visual 3D image of a geometric object for
information processing (analysis) monitoring. In this regard, we consider the most
used types of visualization, which can be divided into three main groups.

- natural material models (real construction, mechanisms, geometric bodies,
etc.), their perspective images (photographs, artistic reproductions may also be
included here);

- traditional graphic images (drawings, sections, sections, sketches, etc.) that
differ in different forms and content;

- symbolic models (graphs, geographical maps, topographic plans, diagrams,
semi-formulas and equations, mathematical symbols).

Creating a subject of drawing using spatial images leads to the formation of
professional skills of the future art teacher by activating the ability to work with
spatial images. Spatial images are understood as a whole visual image of the spatial
element and the structure formed by them. It is understood as a mental activity
aimed at working with spatial images, activating elementary images in the right
direction, reconstructing them, changing their forms, transforming and creating
new images on this basis. pictures are drawn. Therefore, by knowing the methods
of representing spatial objects on a plane, by perceiving spatial images and
performing mental actions on them, necessary conditions are created to create new
images. Modeling in the formation of spatial images serves as a component of
spatial thinking. It consists of:

1. The process of creating a model combines logical and emotional, abstract
and concrete, general and specific, demonstrative and abstract elements. Logis
takes subject to subject and vice versa, providing information that allows for
experimental investigation, measurement, and inference. There is a connection
between this subject and life.

2. Making a model is the highest form of generalization of theoretical and
practical knowledge about geometric form and methods of its material
representation, including preliminary calculations, constructions, integral
development, etc.

3. Reflection on the created model - awakens the cognitive interest of the
future art teacher. The process of cognitive interest is not only thinking about the
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individual details of the figures, even the figure itself, but also thinking about the
ideas and methods of its creation.

4. A model is a means of verifying the originality of an imaginary product.

5. Development of models synthesizes almost all types of learning activities.

So, by modeling we mean any attempt to create realistic and perfect models
of objects in the world. Geometric concepts (point, line, plane, etc.) are abstract, and
in the process of modeling you can see their concrete image. In conclusion, we can
say that modeling is used as a means of developing figurative (abstract-logical)
thinking. Engineering graphics are taught in a three-dimensional euslide space,
where subjects are composed of sets of points. For this reason, 3D technology is
used to simulate the virtual space of spatial images. By transforming objects in this
virtual space model, their spatial-visual 3D images are visualized. The visualization
we are talking about is spatial visualization. Spatial visualization promotes visual
perception of objects by transforming abstract information and phenomena. In
conclusion, it can be said that modeling is used as a means of developing figurative
(abstract) thinking.

Creation of spatial-visual 3D images consists of 3 stages: modeling,
visualization, spatial-visual 3D images. Visualization - what is it and how does it
work? Visualization is a way of presenting abstract information in a way that is
convenient for visual perception and analysis of the phenomenon. This term is
multifaceted, its meaning is based on the field of activity. The goal of this method is
to fully master the information. Information must arise from an abstract
phenomenon that requires prolonged reasoning, and as a result of this process, it
becomes an invisible phenomenon. Visualization helps to transform (transform)
abstract (abstract) information and phenomena, objects in a way that is convenient
for visual perception. This term does not apply to all methods of data visualization,
such as statistics, animation, and interactive visualization. In addition to the
difference between interactive visualization and animation, Scientific Visualization,
which is used using special programs, gives good results. Because information
visualization has a special place in education. This method is very convenient if the
research object is abstract or invisible objects, for example, molecules. Without
special scientific equipment, they are invisible to the human eye. It helps to learn
the value of visualizing such objects and to create more complex logical sequences
associated with the object in the future.

IIpobaemvl unxCcenepHoul epaguu u Problems of engineering and
npogeccuonannozo obpazosanus Ned (75) <2024 11 professional education Ne4 (75)+2024



ISSN 2220-685X Hnorcenepiik epagura srcane kaciou 6inim npooremanapsl Ne4 (75) « 2024

Method of application in science

Today, visualization is actively used in science, technological production
process, medicine and many other areas of life. In addition to the fact that this
method occupies an important place in the field of computer graphics, it is an
integral part of the computer world. Visualization also plays a special role in the
development of animation. Digital animation is used, for example, in broadcasting
meteorological information during a wide range of weather forecasts. In TV
channels, you can see many examples of scientific visualization, for example, when
roads or various equipment are converted into animation form. In the field of
education, the demand for animated videos is very high, so all the necessary
information can be easily conveyed to the students through this method.

As part of the publication standardization, a drawing is considered as an
element of a publication: a drawing is a conventional graphic image of an object
with the exact ratio of its dimensions obtained by projection:

- graph - a drawing graphically depicting the numerical relationship and
development of interconnected processes or phenomena in the form of a graph, a
straight line or a polyline built in a partial system;

- nomogram is a drawing that allows you to replace calculation with
formulas by performing the simplest geometric constructions related to reading the
answers with the help of a key;

- plan — a horizontal or vertical projection of the object(s) and its (their)
dimensions, represented by conventional signs (ssale) on the plane.

As a means to an end. Visualization is also the most important tool to achieve
the goal. This can help, as can affirmations, which aim to improve motivation by
visualizing or projecting mental images. This method was used in various fields
from the late 70s to the early 80s.

A tool for creativity. Visualization is primarily aimed at forming mental
images of our primary goals, stimulating the imagination, and is the most valuable
tool for dreaming,.

How does this work? Visualization at the level of physiology shows results.
Neural connections contribute to the stimulation of the nervous system as specific
events. Complex signals are oscillations of neurons that affect the activity of the
muscular system.
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This can be observed in sports games, because in order to achieve a
successful result, it is important to clearly understand the rules of the game and
adapt accordingly to the upcoming activity. Imagination, like any other mental
activity, requires regular exercise.

When is visualization done? Visualization helps you achieve your goals in
the process of monitoring positive results of work. Often, suspicious people first
think and imagine the path of suspicion in their imagination, and only then rush to
implement it. It helps to create a specification plan and is considered a "rehearsal"
of the upcoming event. Any goal, no matter what it is (lose weight, improve your
career, etc.) requires advance planning. Seeing = believing. Before reaching the goal,
you need to create a way to achieve it with the help of visualization. This method
allows you to plan your behavior in the future and achieve the desired result, so
this method is very popular among skeptics. The brevity of the method. Research
has shown that when a person's brain is photographed during this exercise,
important information transmitted by neurons in the brain changes everyday life in
a way that resembles reality. The brain creates neural pathways to create a
sequence of actions. This process can also be called self-programming.

Mind and Body: The Connection. Visualization helps to improve the process
of thinking and imagination. It is important to remember that thoughts directly
affect reality (Fig. 1).

Spacial-
visual 3D
shape

Modelling Visualisation

Real object

Figure 1 - The scheme of creating a spatial-visual 3D image of a real object
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It is important to use the resources of the human brain as much as possible to
improve the quality of life and plan your future activities. In the process of
studying the science of drawing, the formation of a spatial-visual 3D image can
start from any structural elements and move in any direction. But according to the
laws of ontogenesis, its development follows the following pattern: Real object -
image - geometric body. This approach allows perfect mastery of academic subjects:
- formation of spatial thinking necessary for acquiring knowledge from academic
subjects, - visual, convenient and interesting study of academic subjects, -
systematization of knowledge, educational methods of education.

Discussion

Based on the analyzes, conclusions and opinions described above, the
concept of "Spatial - visual 3D image" was defined as follows - this is a real object,
abstract information and a visualization model, their version, obtaining objective
information about the object, understanding the information represented in them.
The first step in any cognitive process that involves generating ideas is perception.
For example, drawing, diagram, model, etc. To make it effective, it is necessary not
only to watch or observe visual images, but also to understand the information in
them, that is, to analyze the visual information. Analysis of visual information
begins with creating a general structure of information placed in a visual image
(model, picture, diagram, etc.) and highlighting its elements. Visually presented
educational materials are divided into certain elements. For example, when
describing spatial or planar geometric figures, in some cases the figure itself refers
to a structural element (heights, angles, sides, vertices, etc.).

Conclusion

Working on the basis of spatial-visual 3D images and performing various
educational production tasks on this basis is an important feature of human mental
activity. Formation of spatial-visual 3D images of students and improvement of
related skills is the most important component of graphic activity. The use of
spatial-visual 3D images in the process of formation of professional skills of future
drawing teachers has a great pedagogical value and it consists in education of the
most necessary skills and abilities of modern production.
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Hoanp SIarapos

Byxapa memaexemmix nedazozuxarvlx uncmumymol, byxapa, ©30excman

KeHicTiKTiK OKBITY apKblabl OO2aI1aK OeliHeAey ©Hepi MyFaaiMaepiHiH
K9ciOM 0iaiMiH KaabIIITaCTBHIPY aaicTeMeci — Bu3yaaanbl 3D keckiHgepi

Anpgatnia. Makasaga 0OoaamaK  CpI3y  MyFadiMiHiH @ KociOm  1eGepairi
KapacThlpblaaabl - Oy OHBIH JKYMBIC KeHiCTiriHge KopHeKi OeliHeAepMeH >KYMBIC icTeyre
AQVIBIHABIFBIH CUIIATTaMTBIH MHTerpaTusTi Kacuer. Cri30a My¥FaliMHiH ©3 0iaiMi MeH eTeMmi
HeTidiHze OeallleKTep MeH KYPBLABIMAApPABIH KeHICTiKTiK-OeliHeaik OeliHeaepiMeH
JKYMBICBIH ~ OPBIHAAQYFa IPaKTMKaAblK AaMBIHABIFBIH — cuIlaTTaiabl.  JKorapbl  OKy
OpbIHJapblHAa 0OoJalllakK CpI3y IoHI MyFadiMiHiH KociOu mIebepairiH KaAbIITacThIPY
OaprbICchIHAa OAapAblH calladblk KypamJac OeaikTepi, sSFHU KeHiCTIKTiK-Bu3yaaabl 3D
KecKiHgepi Oip-OipiMeH >koHe KYPBIABIMABIK >KYJeHiH MHXeHepAiK »AeMeHTTepiMeH
e3apa 0Oaitaanbicta 0Ooaaabl. «Kenicrik-Busyaaast 3D OeliHeaep» VYFBIMBIHBIH MoHIH
aHbIKTayAa KeHICTIKTiK KMAAABIH 4aMy KOpCeTKilllTepiH Oaraday MaHBI3ABI PO4 aTKapaAbl.
O KeHiCTIKTIK KUAAABI AaMBITYABIH KeAecCi KOpPCeTKIIITepiH aHbIKTallAbl: TYPaKTBLABIK,
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KEeHAIK, MKeMAiaiK, TepeHAIK, TOABIKTHIK, TeOMeTPUSABIK OeliHeAepAiH AMHAMMKAABIK
KY11l, OpBIHABIABIFEI, COHBIMEH KaTap ecelnTepAai Iemye KeHICTIKTiK eaecTeTyMeH KYMBIC
TypAepi. bya xepcertkimnrepaiy KUBIHTBIFBI, 0i34iH OJBIMBI3IIA, OKYyIIbIAapAa KEHiCTiKTiK
OeliHeAepAiH KaABINITAaCybIH OapbIHINA TOABIK JKoHE >KaH-’KaKThl CUIIATTAlABL 3epTrey
KociOMm garAblaapablH  KakeTTi Oeairi peTiHAe TlegarorrapAblH KociOm ic-opekeTke
AQVIBIHABIK JAEHTeliH CUIIaTTalThIH KeHicTik-OeiiHe 3D KeckiH Ky3BIPeTTiAiriH aHBIKTayfa
MYMKIiHAiK Oepai.

Kiat cesaepi: kenicriktik 0iaim Oepy, Bmsyaaapr 3D cyperrep, chI3y IIoHI,
KEHICTIKTIK KUSAAABI AaMBITY, KeHICTIKTIK-B1Ae0 3D KecKiH.

Hoawup Slarapos

Byxapcxuii zocydapcmeeritiovlil nedazozuveckui uncmumym, byxapa, Ysoexucman

MeTtoanka ¢popmMuposanHmsa npodeccrnoHaAbHBIX 3HAHUIN OyAYIIVIX yauTeaen
1300pa3snTeAbHOIO MCKYCCTBa IOCPeACTBOM IIPOCTPAaHCTBEHHOIO
oOy4eHnms - Bu3yaabHbix 3D 0O0pa3oB

Aunoranmsa. B craree paccMarpuBaercsa HpodeccmoHaabHOe — MacTepCTBO
OyAyllero yumreas 4epdyeHMs - HTO MHTeTpaTHMBHOe KadyecTBO, XapaKTepu3yloIliee ero
TOTOBHOCTh paboTaTh C BU3yaAbHBIMM OOpaszamMu Ha pabodyem Mecrte. Yeprex
XapakTepusyeT  IIpaKTM4YecKyl0  TOTOBHOCTb  YYMTeAs  BBIIOAHATHL  paboOTy ¢
IIPOCTPaHCTBEHHO-3PUTEABHBIMU U300pakeHNsAMU JeTalell ¥ KOHCTPYKIMII Ha OCHOBe
ero 3HaHMII ¥ KoMIeHcanumu. B mporjecce Qopmupopanus 1podeccrnoHaabHOTO
MacTepcTBa OyAyIllero ydureAs yepuyeHus B By3axX MX KadyeCTBeHHble KOMIIOHEHTHI, TO eCTh
IIPOCTpPaHCTBEHHO-3pUTeAbHbIe 0ObeMHBIe M300paykeHIs], B3aMOCBA3aHbI APYT C APYTOM
U C MHKeHEePHBIMM DAeMeHTaMlU KOHCTPYKTMBHONM CHCTeMBbl. B ompegeseHun sHaueHnms
IIOHATUSL  «IIPOCTPAHCTBEHHO-3puUTeAbHOe 3D-m3oOpaskeHne» BaXKHYIO poOAb UIpaeT
OlleHKa IIOKasaTeAell Pa3BUTMUs IIPOCTPaHCTBEHHOIO BooOpaxkeHus. OH omnpegeaser
caeaylolye IIOKa3aTeAU PasBUTUA IIPOCTPAHCTBEHHOIO BOOOpaskeHMs: YCTOMYMBOCTD,
IIMPOTY, TMOKOCTD, TAYOMHY, 3aKOHU€HHOCTD, AMMHAMIYeCKOe COCTOSIHIEe TeOMeTPUIecKIX
00pas0B, 11e4ecO00Pa3HOCTD, a TAKXKe BBl pabOTHI C IPOCTPaHCTBEHHBIM BOOOpakeHreM
npu pemtennn 3agad. COBOKYITHOCTh BTHX ITOKa3aTeAel, Ha Halll B3TAs14, Hauboaee I0AHO
1 BCECTOPOHHE ONMChIBaeT (POpMMpPOBaHME ITPOCTPAHCTBEHHBIX OOpa3oB Y CTYAEHTOB.
VccaegoBanne 11o30A1A0 OIpeAeANTh IPOCTPaHCTBeHHO-3PUTEAbHYIO KOMIIETeHTHOCTD B
obaactu 3D-msoOpaskeHmsi, XapaKTepU3yIOIIyl0 ypOBeHb IIOATOTOBKM II€4aroroB K
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podecCcOHaABHOM  AESTEABHOCTY, KaK HeoOXOAUMYIO 4acTh Hpo¢eCcCrOHaABHBIX
HaBBIKOB.

KaioueBble caoBa:  IIpOCTpaHCTBEHHOe  oOpasoBaHme, Harasgusle  3D-
1300pakeHNs, pasBUTUE IIPOCTPAHCTBEHHOTO BOOOpa’keHUsl, IIPOCTPAHCTBEHHO-BUAEO
3D-uzo0pakeHne.

Ucnoabsyemast aureparypa

1. Saropos H.IO. HauepraTtearnas reomerpust. — Tamkent: Typon-Vk6oa, 2007. — 232 c.
ISBN 978-9943-11-456-0.

2. Saropos H.IO., Slaropos IO.H. HaueprarearHas reomerpusi. I'paduueckne 3agaHus
AAs  CaMOCTOATEeAbHOJ pabOThl Ha IIPOTSDKEHMM BCEro Kypca UM MeToaudecKue
yKazaHMs IO UX BbIIIOAHeHMIO. — Tamkent: 3ué-Pusorpad, 2008. — 82 c. ISBN 978-
9943-22-123-0.

3. Kapumosna B. Ilcuxoaorms. — Tamkent: Abayaao Koaupyu HOMuUAarm xaax Mepocu
HammpuéTy, 2002. — 200 c. ISBN 978-9943-12-456-8.

4. baingabexos A.K. Paspaborka u onpegesenue OMKBaJpaTUYHBIX IIpeoOpa3oBaHUII C
UCIIOAB30BaHNeM cdep U ABYCTOPOHHMX IUIlepO0A0MAOB. MareMmarmdeckoe
MoOJeAMpOBaHMe WHXXeHepHeIX 3aday, Q-2, 2022, 9(4). - C. 1107-1112. DOL
https://doi.org/10.18280/ mmep.090429.

5. 3uinomyxamesos b. OcHoBnl negarornmyeckoro macrepcrsa. — Tamikent: TVIB-KITOB,
2009. -183 c.

6. Cyaranos P.III. Poapr wmmxeHepHOi TIpadUKM B Pa3BUTUM ITPOCTPAHCTBEHHOIO
MBbIIAeHNs yyamuxcsa. — Tamkent, 2012, — 145 c.

7. Abayaaaes V1.P. Mertogoaorus npenogasanust 3D-mMogeanpoBaHus B MHKeHEPHBIX
By3ax. — Tamkenr, 2014. - 155 c.

ABTOpaap Typaabl MaaiMeTTep:
Slarapos Hoaup JKazaayabr — xar-xabap asTOphl, ILF.4., npodeccop, byxapa memaexerrtik
Ile4arorMKaAbIK MHCTUTYTHIHBIH, SIHrmoa kemr. 51, byxapa, ©s36excran.

Cseaenmust 00 aBTOpax:
SIarapos Hoaup AxaaaaoBud — aBTOp 4451 KOPPeCIOHAEHIUM, A.J1.H., Tpodeccop, Byxapckmit
rOCy4apCTBeHHBIN Me4arormyeckuii MHCTUTYT, yA. Slaruioa 51, byxapa, Ys0exkucran.

Information on authors:
Yadgarov Nodir Zhalalovich — corresponding author, doctor of pedagogical sciences, professor,
Bukhara State Pedagogical Institute, st. Yangiyul 51, Bukhara, Uzbekistan.

IIpobaemvl unxCcenepHoul epaguu u Problems of engineering and
npogeccuonannozo obpazosanus Ned (75) <2024 17 professional education Ne4 (75)+2024



	Nodir Yadgarov
	Methodology for the formation of professional knowledge of future teachers of fine arts through spatial learning - visual 3D images
	Introduction
	Materials and methods
	Spatial learning method - 3D visual images
	Method of application in science
	Discussion
	Conclusion
	References
	Нодир Ядгаров
	Кеңістіктік оқыту арқылы болашақ бейнелеу өнері мұғалімдерінің кәсіби білімін қалыптастыру әдістемесі – визуалды 3D кескіндері
	Нодир Ядгаров (1)
	Методика формирования профессиональных знаний будущих учителей изобразительного искусства посредством пространственного
	Используемая литература

