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Method for reconstructing the distribution of unknown spatio-temporal loads in
a structure based on viscoelasticity in the Euler-Bernoulli beam coupling

Abstract. In this paper, a novel mathematical model and new approach is proposed for the
inverse source problem of recovering the unknown spatial-temporal load F(x,t) in the
simply supported non-homogeneous Euler-Bernoulli beam governed by the equation p (x)
un + p(x) ur + (r(x) uw)etkuu = F(x,t), (x,t) € (0,£) x (0, T), resting on a viscoelastic foundation,
is studied. It is assumed that the rotation at the left boundary 0(t): = u«(0, t), t €(0, T), and
also the deflection ur (t):= u (x, T), x € (0, {) at the final time T > 0, are given as measured
outputs. The Tikhonov functional J(F) = (1/2)||6 — ux(O,-)llfz(O‘T) + (1/2)||lur — u(,
| |i2(0,z) is introduce to reformulate the inverse problem as a minimization problem for the

Tikhonov functional. An explicit gradient formula for this functional is derived. Based on
this formula a conjugate gradient algorithm is developed for the considered inverse
problem. This algorithm allows to recover the unknown spatial-temporal load with high
accuracy, from noise free as well as from random noisy measured outputs.

Keywords: Euler-Bernoulli beam, inverse coefficient problem, Neumann-to-
Neumann operator, existence of a quasi-solution, Fr’echet gradient.

Introduction
In real life, the interaction of beams with the soil beneath them changes their
behavior. It indicates that the contact has a significant impact on how the beams behave.
Therefore, for better structure design, a model of the soil-foundation—structure interaction

Received: 15.01.2025; Revised: 24.02.2025; Approved: 02.03.2025; Available online: 30.03.2025
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system that is reasonably realistic is required. One popular soil ideal ization model is the
“linear elastic vertical springs” model, defined as the Winkler foundation and formulated
in 1867 by Winkler [1]. The stiffness of the vertical spring is the single parameter in the
Winkler model that describes the soil’s char acteristics. Despite being the most basic type of

elastic foundation, the model is utilized to simulate soil behavior in the majority of real-
world applications.

U 4

—r(0)uga (0,8) = 0 viscoelastic foundation
T ’ -

u(f, t:) =0
r(Dug(£,t) =0

Figure 1 - Simply supported Euler-Bernoulli beam
subjected to interface forces with measured boundary slopes

In this paper, we study the inverse problem of determining the unknown
spatial-temporal load F(x, t) in

pa(x)ug + p(x)uy + (r(2)usy) zr + kwu = F(z,t), (x,t) € Qr,
w(xz,0) =0, u(x,0) =0, z € (0,7, 1)
uw(0,t) = u,(0,¢) =0, w(l,t) = u,,(¢,t) =0,t € (0,T).

from the following boundary and final time measured outputs

6(t) := u,(0,1), t € [0,7],
up(z) :=u(z,T), t € (0,4), (2)

respectively.

IIpobaemvr unxcenepHoul epaduxu u Problems of engineering and
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Here, r(x) = E(x)I(x) > 0 is the variable flexural rigidity and pa(x) = p(x)A(x),
while E(x) >0, I(x) > 0, p(x) and A(x) are the elasticity modulus, the moment of inertia,
the mass density and the cross-sectional area, respectively. Further, u(x) > 0 is the
damping coefficient, k. > 0 is the stiffness of Winkler foundation. Qr = {(x, t) € R2: 0
<x <{ 0<t<T} and the final time T > 0 is finite and may be small enough. The
geometry of the inverse problem (1)-(2) is given in Fig. 1.

The study of the dynamic response of beams on viscoelastic foundations
subjected to moving loads has been of great significance in engineering. Ghadiri et
al. [1] studied analytical solution for the steady-state response of an Euler-Bernoulli
nanobeam subjected to moving concentrated load and resting on a viscoelastic
foundation. For an infinite beam on an elastic foundation, Zheng et. al [4] gave a
general solution of a dynamical problem. The effect of the foundation stiffness,
traveling speed and length of the beam on the dynamic magnification factor have
been studied by Thambiratnam and Zhuge [5] by using the finite element method.
Zheng et. al [6] carried out a dynamic analysis for coupled vehicle-bridge vibration
system on nonlinear foundation using the Galerkin truncation method.

The importance of the proposed model governed by (1)-(2) is that, it is a
generalization of existing mathematical models in the sense that, the Euler-Bernoulli
equation (1) includes all the main physical coefficients. Moreover, the load F(x, t) to
be determined depends on both the spatial and time variables.In all of the above-
mentioned studies, special cases of the load distribution been discussed. Therefore,
the algorithm proposed in this study is valid for all of these special cases.

Here, we use the approach introduced in [3] and developed in [?]. We derive
an explicit gradient formula for the Fr'echet derivative of both components Ji(F) and
J2(F) of the Tikhonov functional | (F) := J1(F) + J2(F) defined as

J(F)=1/2 | D - ux(0, ; FIL2(0,T) +1/2 | ¥ = (-, T; F) Il 12 00, (3)

where u(x, t; F) is the solution of the direct problem (1) corresponding to a
given F € F from the set of admissible loads F € L? (Q2r). This important tool is then
employed in solving of concrete inverse problems.

IIpobaemvr unxcenepHoul epaduxu u Problems of engineering and
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Materials and methods
We assume that the inputs in (1) satisfy the following basic conditions:
pasTi i, € L2(0,0), ky, >0, F € L*(Q), 4)
0<py<palx)<p,0<ry<rx)<ry, 0<py < plr) < pg, e (0,1).

We define the set of admissible spatial-temporal loads F = {F € L? (Q) : |F|l t2«» < Cr
}, CF > 0. Introduce the input-output operators associated with the inverse problem
(1)-(2) as follows:

(BPF)(t) :=u(0,t; F), t € [0,T], (5)
(VF)(z) :=w(z, T F), z € (0,0), F € F.

In view of these operators, the inverse problem (1)-(2) can be reformulated as the
following system of linear operator equations:

(®F)(t) = 6(t), t € [0,T],
(VF)(z) :==ur(x), x € (0,f), F eF.

(6)

However, due to measurement errors in the outputs 0(t) and ur (x) exact equality in
(6) can not be satisfied. Hence we needs to introduce the Tikhonov functional (3) and
reformulate the inverse coefficient problem (1)-(2) as the minimization problem

J(F)= it J(F). 0

Lemma 1 Assume that the inputs in (1) satisfy the basic conditions (4). Then the Tikhonov
functional is Lipschitz continuous, that is

|\ T (F1) = J(F>)| < Lgl|Fy = Fbll200, F1,F2 € F, (8)

where

IIpobaemvr unxcenepHoul epaduxu u Problems of engineering and
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L;= \/37C1 [\/37C1CF + ||'9||L2[0_.T)} + ﬁ(‘g [ﬁCZCF + ||T-"-T||L2[0_.€)} (9)

is the Lipschitz constant, while

lllr-Vlz = BXE)(T/I()“) - l'.' Cﬁ = fPo BXP{T/{JQ),/?’U (10)

and p0, r0 > 0 are the constants introduced in (4).

Proof. We use estimates

[luell 22 0,1; 20,00 < C1 || F|l L2cr),
[l1exxll L2001 120,00 < C2 || F|| 2cat),

for the weak solution u € L? (0, T; V? (0, £)), of the initial boundary value problem (1),
where V2 (0, {)) == {v € H? (0, {): v (0) =v ({) = 0}, derived in [2] to evaluate the outputs
ux (0, t) and u (x, T). Here Ci, C2 > 0 are the constants introduced in (10). In view of
the inequalities

|2 (0, )“U 0,7) = < 3‘17”1‘5&'3&'3”1;2 (0,T;L2(0,6))
(-, T)“LZ(U 0= <T ||U:r:rHLz (0,T;L2(0,6))

these estimates yield:

||’fi-3:(0, ')||L2(0,T) < \/%ClHF”L?(QT):

(11)
(-, T)| 1200y < VT Col| F | 12(00)-

On the other hand, using Corollary 10.1.6 in [3], we can prove that

IIpobaemvr unxcenepHoul epaduxu u Problems of engineering and
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T (F1) = T (F2)|

1
<3 IR | 201y + @ F2llz20.2) + 2110l 20)] [®FL — ®Fs |20y (12)
1
+§ [H‘I’F1HL2(0,T) + |V E|| 20,1y + QH'U-THLZ(U,E)] |VE, — WE|| 20,7

for all Fi, F2 € F. By the above definitions of the input-output operators we have:

[PFy — ®Fo[L20) = [[0uz(0, ) || 20,1),
|WFy — Wy 2000 = [|0u(-, T)| 220,05

where 0u (x, t) is the solution of problem (1) with the input OF (x, t) = Fi(x, t) —
F2 (x, t). Then estimates (11) for this solution are

16wz (0, )| r20.) < V3 CLOF || 12001,
16u(-, T)||20.0) < VT Cs

5FHL2(9T)'

Using estimates (11) and (13) in (12), and taking into account that ||F|l 1% <
Cr for all F € _# we deduce that

T (F1) — T (F2)]
< V3G [VBECCr + [fll20m ) 16F 2o (13

+VT Cy [VT CoCr + ur | i20.0] 16F iz

This implies the desired result (8) with the Lipschitz constant defined in (9).

Theorem 1 Assume that conditions of Lemma 1 hold. Then the minimization problem (8)
has a solution in the set of admissible loads #'c L2 (QJ).
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Proof. Evidently, the set of admissible loads _# " is a nonempty closed convex set in
L2(€)). Then, by Theorem 10.1.11, the Lipschitz continuity of the Tikhonov functional
implies existence of a solution of the minimization problem (8).

Theorem 2 implies that there exists at least one quasi-solution of the inverse problem

(D-(2).
Denote by 6J (F): = J (F + 6F) — J (F), F, F + OF € J the increment of the Tikhonov

functional. Then

5T (F) = 3 ,(F) + 63 F)
/ [, (0, F) — 0(t)] 61, (0, £)dt + % / (5u. (0, 1)) dt (14)

/[; [u(z,T;g) — ur(x)] du(z, T)dz + % /O (du(z,T))? d.

Multiply now both sides of equation (1) for 6u (x, t) by arbitrary function w €
L2 (0, T; V2 (0, {)), integrate over (0, T) and apply the integration by parts formula
multiple times. Then we obtain following integral identity:

/O /0 [pA($)wtt - M(a:)wt + (T(:U)wm)m 4 /CL’LU] Su dxdt

T

+/ [(r(2) 0y ), w — 7(x)OUzzwy + 7(X)OUpWyy — du (r(x)wm)m]zzé dt
0

(15)

¢
+/ [pa(z)0uw — pa(z)duw, + p(z)duw]/=t dx
0

T
= / / OF (x,t)w dxdt.
o Jo

First, we require that the arbitrary function w (x, t) is the solution of the
following backward problem with the Neumann input ux (0, t; F) — 0 (t):
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 pal@)u — p(2)n + () bae) e + ki =0, (2,1) € O,
T) =0, ¢z, T) =0, z € (0,0),

0,t) =0, =7(0) (0, ) = u,(0,¢; F) — 6(¢),

U t) = ppe(,t) =0, t € [0,T].

=

(16)

Then we obtain from the integral identity (15) the following input-output
relationship:

/ s (0.6 F) — 6(2)] u(0.1) dt = / ) / 'SP (2. 06z 1) dudt.

(17)

Next we require that the arbitrary function w(x, t) is the solution of the
backward problem with the final time input — [u (x, T; F) — ur (x)] / pa(x):

( pa(x)y — px)y + (r(@)es),, + kLt =0, (2, t) € Qr,
1

alx
L (0,1) = ¢22(0,8) = @£, 1) = o (£,8) = 0, £ € [0, T).

§ Y(x,T)=0, Pz, T) = (u(z,T) — ur(z)], x € (0,), (18)

=

Then the integral identity (15) implies the following input-output relationship:

/0 [u(z, T) —ur(x)] du(z, T)dr = /{)T/O SF (z,t)(z, t) dedt.  (19)

Theorem 2 Assume that in addition to the basic conditions (4), the inputs in
(1) and also the measured output O (t) satisfy the following regularity conditions:

re H*(0,0), F, € L*(Qr), 8 € H'(0,T). (20)

Then the Tikhonov functional is Fr'echet differentiable. Furthermore, for its Fr'echet gradient the
following formula holds:
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VI(F)(x,t) = ¢(z,t) + ¥(z,t), (z,t) € Qp, F €F, (21)

where ¢(x, t) and P(x, t) are the weak solutions of the adjoint problems (16) and (18),
respectively.
Proof. Evidently, the set of admissible loads F is a nonempty closed convex set in
L2(Q)). Then, by Theorem 10.1.11, the Lipschitz continuity of the Tikhonov functional
implies existence of a solution of the minimization problem (8).

This implies the desired result (8) with the Lipschitz constant defined in (9).

Discussion

The vibrations and stability of uniform beams resting on continuous
twoparameter elastic foundation were studied. The equation of motion for
Timoshenko and Bernoulli- Euler beam was derived. The relationships between the
parameters describing vibration, the compressive force and the foundation
parameters were investigated. The methodology of mathematical modelling
developed for the simply supported non-homogeneous Euler-Bernoulli beam on a
Winkler foundation allows us to identify the relationship between the load and the
material characteristics. The individual effect of foundation stiffness parameters,
transverse shear deformation and rotatory inertia on eigenvalues of the beam can be
examined by performing a parametric study.

Conclusion
In this study, we propose a new model of a source identification problem for
a supported Euler-Bernoulli beam on a viscoelastic foundation, based on boundary
and final time measurements. Based on analysis of the input-output operators, we
derive a gradient formula for recovering the unknown spatial-temporal load
distribution. Numerical experiments performed for real data problems show high
accuracy of the proposed algorithm. According to presented results.
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Aaemaap XacaHOB
Koxxaeau yruesepcumemi, Koxaeau, Typxus

Diiaep-bepHyaan apkaablk My@TacbiHAa TYTKBIP cepHiMAiaikKe Heri3aeareH
KYPbLAbIMAAFbI 0eArici3 KeHiCTiKTiK-yaKbITTBIK )XYKTeMeaepAiH TapaAyblH
KalTa Kypy a4ici

Anaatna. bya xymeicra p(x) us + p(x)ur + (r(x) ux)x +kew = F(x,t), (x,t) € (0,0) x (0, T),
TeHAeyiMeH OacKapblAaThIH >Kall FaHa KOAJAWTBIH OipTekTi emec OJitaep-bepnyaan
IIIOFBIPBIHAA OeArici3 KeHiCTIKTiK-yaKbBITTHIK >KYKTeMeHi F(x,) KaaAIlblHa KeATipyAiH Kepi
KO31 MaceaeciHe )KaHa MaTeMaTHKaAbIK MOAeAb KoHe >KaHa Tacia ycbiHblaraH. t) € (0, £) x(0,
T), TYTKBIp cepIiiMAi ipretacka TipeareH, septredeai. Coa >kak mekapadarsl 0 (t): = ux(0, t),
t € (0, T), aitHaay, consmen Katap ur (t):=u(x, T), x € (0, {) conrsl yaksITTa T > 0 QyBITKYBI
©/IIIeHeTiH IIBIFBICTAp peTiHAe OepiareH gen 0oakaHagbl. TMXOHOB (PYHKIIMOHAAABIK
J(F)=(1/2)]|6 - ux(o")”iz(o,r) + (1/2)|Jur — u(, T)||fz(0'l) TuxXOHOB (PYHKIIMSICH YIIiH
MUHUMM3alusAay eceOi peTiHAe Kepi ecemnTi KailTa TY>KbIpbIMAay YILUiH eHridiareH. bya
pyHKUMA YIHIH alKpIH TIpaaueHT ¢opmyaacsl aabiHFad. Ocbl gopMmyaa HeriziHge
KapacThIpbLAaTBIH Kepi ecell YIIH KOHBIOTATTHIK TpajMeHT aAropuTMi >KacaaraH. bya
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aATOpUTM OeArici3 KeHiCTiKTiK-yaKBITTBHIK JKYKTeMeHi ITyChI3, COHAal-aK Ke3AelCOK IIyAbl
©/IlIeHIeH IIBIFbICTapAaH KOFaphl 494A1KIIeH KaAllblHa KeATipyre MyMKiHAIK Oepeai.

Tyitin cesaep: Ditaep-bepryaan morppsl, Kepi koadpduumeHT ecebi, Herimannan
Heiimanra ontepaTopsl, KBa3uIIeIIiMHIH Oap 004aysl, Ppeltte rpajMeHTi.

Aaemaap XacaHos
Yrusepcumem Kodxaaru, Kodxasau, Typuus

MeToa peKOHCTPYKIIMM pacpeaeaeHns Heu3BeCTHbBIX
MPOCTPaHCTBeHHO-BpeMeHHBIX Harpy30K B KOHCTPYKIIMI Ha OCHOBe
BSI3KOYIIPYTOCTU B 0aA0YHOM CBsI3M Diiaepa-bepryaan

AnnoTtanms. B ganHOM pabore m3sydaercs HOBas MaTreMaTudecKas MOJAeAb U HOBBIN
II0AX04, K 3aJade PeKOHCTPYKLMU HeU3BEeCTHOV IPOCTPaHCTBEHHO-BPEMEHHON HarpysKu
F(x,t) or obOpaTHOro MCTOYHMKA Ha IIPOCTO OIEPTOM HEOAHOPOAHOM IIydke Diiaepa-
Bepuyaan, nmogunusroniemMmcst ypasHeHNIO p(x)uu + 1(x)ur + (r(x)uxe)xx+ku = F(x,t), (x,t) € (0,0)
x (0, T), onmparomeMcst Ha BA3KOyIpyroe ocHoBaHne. Bpamenne 0(t): = ux(0, t), t €(0, T), a
Takke oTkaoHeHne ur (1): = u(x, T), x € (0, {) B mocaeannit MoMeHT Bpemenn T > 0 mpnu
CUMTAIOTCST  VM3MepsieMbiMit  Beixogamu. QPynkimonaa Tuxonosa J(F):=(1/2)]|6 —
ux(O,-)lliz(O’T) + (1/2)||ur — u(, T)||fz(0’l) BBOAUTCS AAs IepeOpMyANPOBKU OOpaTHOI
3ada4n Kak 3adady MyHNMM3anuy GyHKkunn TuknMxoHosa. Aas 9Toi GyHKINY ITOAyIeHa
sBHast (Qopmyaa TrpaguenHta. Ha ocHose 51Ol QOPMYyABl TIOCTPOEH aATOPUTM
COIPSI’KEHHOTO TpaAMeHTa AAsf paccMaTpuBaeMoOl OOpaTHON 3ajadul. DTOT aATOPUTM
II03BOAs€T BOCCTAaHOBUTH HEU3BECTHYIO ITPOCTPAHCTBEHHO-BPEMEHHYIO HarpysKy W3
BBICOKOTOUYHBIX MI3MEPEHHBIX BRIXOA0B 0Oe3 IITyMa, a TaK’Ke CO CAyJallHBIM IITyMOM.
KarodeBbie caoBa: paccaoenme Diiaepa-bepnyaan, oOpatnas kos¢pPuiieHTHas
3agada, oneparop Heimmana-Heiimana, cymjectsosanne KpasupeleHns, rpaauenr @perre.
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Investigating the Preservation and Restoration of Holbein Carpets through
Restoration Design

Abstract. One of the most important ancient arts of the Turks is the art of weaving.
Under the influence of nomadic life, they created textile items that were easy to carry and
helpful when needed by weaving. Examples of carpets that are in the pile weaving group
from these weavings are today in museums, private collections, and homes. Carpets woven
using natural raw materials experience wear and tear over time due to external factors.
Regular conservation and restoration methods can prevent this wear and tear. In addition
to these measures, restitution studies are thought to help complete the missing parts in the
weavings and determine the pattern, motif, and color information. With the restitution
studies, it is possible to see the damaged carpets in their entirety. The Holbein carpet
samples that are the subject of the research have been included in the paintings of the painter
Hans Holbein since the 16th century. In this research, the technical, motif, and compositional
features of four Holbein carpet samples registered in the inventory of the Turkish and
Islamic Arts Museum were analyzed. The missing, worn parts of the carpets and the whole
were drawn digitally and restitution studies were carried out, and the images of the whole
carpets were included.

Keywords: Holbein, Holbein carpets, weaving art, conservation, restoration, carpet
design.
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Introduction

One of the ancient arts of the Turks is weaving. In order to meet the effects and
needs of the nomadic life, they made progress in the art of weaving by weaving
different items. They used the weaving knowledge that started in Central Asia
during the migration, their interactions with different cultures, and their wide trade
routes, introduced the art of weaving to the world and it was seen as a value in many
countries. The oldest known carpet example is the Pazyryk carpet. Dated back to the
3rd century BC, the main factor in the preservation of this carpet until the date it was
found is that the kurgan in which it was found was located in Altay, which has a cold
climate. In order to prevent the deterioration of carpet weavings, it is necessary to
pay attention to some natural events [1]. Organic textile products are subject to
various physical, chemical, and biological effects and deterioration due to their use
in the environment they are located in. These formations are caused by humidity and
temperature rates, light intensity, gases, dust, and chemicals in the air, and biological
effects such as microorganisms and insects [2]. Old carpet weavings that have
survived to the present day are in museums and private collections, and over time,
they are preserved and renewed through processes such as conservation and
restoration, ensuring their long-term durability. While there is a definition of renewal
[3] for restoration, another explanation is “...completing the missing parts of the
work, object or phenomenon and making it impossible to distinguish them according
to some understandings, and according to some understandings, it is the process of
separating the difference in various ways such as color, material, denim, etc [4].
Conservation means protection [1] and includes definitions such as slowing down
the deterioration of the object by controlling its environmental conditions [4] and
extending the life of the work [5]. In addition to restoration and conservation
processes, restitution studies are also a method used in cultural values. Restitution,
which is frequently used especially in architectural structures, means redesign [6].
With these applications, it will be possible to reproduce the cultural value one-to-
one, and it will also give an idea about how the whole of a rare piece will be. In this
way, more reliable information can be obtained about the extent to which the
protected work has been damaged [4]. For this purpose, the Holbein carpets, which

IIpobaemvr unxcenepHoul epaduxu u Problems of engineering and
npogeccuonamnozo oopazosanus Nel (76) 2025 20 professional education N2l (76)2025



ISSN 2220-685X Hnocenepnix epaguxa sicane kaciou 6inim npooremanapor Nel (76) « 2025

are the subject of the paintings of the painter Hans Holbein, constitute an example in
the prepared study. Digital restitution drawings of four carpets registered in the
inventory of the Turkish and Islamic Arts Museum today were prepared for this
study by drawing digitally. The missing parts of the carpets were drawn on the
computer, and the visuals of the entire carpets were prepared by adhering to the
integrity of color and motif. The images of the carpets with inventory number 303
were obtained from the source named “A Thousand Years of Turkish Carpet Art”,
and the images of the carpets with inventory numbers 312, 417, and 341 were
obtained from TIEM [22] for the clear drawings of the motifs.

Materials and methods
Data collection: The study used information about the Holbein carpets in the
Museum of Turkish and Islamic Art (images, measurements, inventory numbers)
and literature such as books and scientific articles. Technical analysis: Information
about the technical features of the carpets, in particular the density of the knot, the
type of weaving and the materials used, was analyzed. Motif analysis: The patterns,
ornaments and compositional structure of the carpets were studied, and their
meaning and symbolic meaning were determined. Restitution study: The damaged
and worn parts of the carpets were digitally traced and restored. This method made

it possible to visualize the original state of the carpets.

Conceptual Framework

It is important that a value that is considered to have cultural importance is
evaluated within the legal regulations required for its protection, such as its
continuity, historical significance, and original structure [4]. Scientific studies on
restoration and protection in our country were included in the “Protection of Ancient
Artifacts” section of the Asar-1 Atika Regulation (1869) that came into force during
the Ottoman period [7]. With the establishment of the United Nations Educational,
Scientific and Cultural Organization (UNESCO) on 16 November 1945, taking
measures for the protection of cultural assets gained importance. The idea that old
works should be included in museums emerged from the 19th century onwards.
Information on carpet and rug repairs since the Ottoman period can be found in
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archive documents [8]. There are laboratories in Turkey that perform conservation
and restoration processes on carpets, rugs, and fabrics. In Istanbul, where there are
many conservation and restoration laboratories, a modern washing pool was
established in 2006 for the washing of carpets and rugs. The carpets and rugs washed
in the pool were taken to this workshop for conservation [5]. In the phase where a
carpet or rug is investigated to be restored or not, it is considered according to these
four main items, which determine where it will be used, whether the restoration is
economical, whether it is aesthetically worth the restoration, and whether it has
spiritual or historical value [8]. The protection and repair stages of cultural assets,
including woven products, are listed as documentation, diagnosis, application, and
maintenance. In the documentation stage of weavings; the determination of raw
material of warp, weft, and loop yarns, determination of the number of layers and
twist direction of warp, weft, and loop yarns, determination of knot density,
determination of the number of wefts thrown between knot rows, determination of
knot type, determination of size of weaving, determination of rug weave,
determination of general condition of weaving, determination of composition
features, determination of colors used, determination of origin of weaving,
determination of damage status, determination of whether it has been repaired
before [9]. Carpets and flat weavings differ in terms of weaving techniques. The first
dust removal, washing, and drying processes of the renewed weavings and the tools
to be used in repair are similar. These similarities can be listed as follows; Wire
(warp) insertion, edge repair, chain (fence) repair, fringe insertion, pot repair, motif
reduction, or motif addition and pulling process. The processes that differ in terms
of repair techniques in carpets and flat weaving rugs are listed as pile (knot, loop)
insertion, wickerwork, abraj repair, and leveling process [10]. The four carpets
belonging to the "Holbein Carpet" group, which are the subject of this research, were
drawn digitally in A4 size, considering their original dimensions.

Holbein Carpets in Restitution Studies
Hans Holbein was a painter born in Italy. His father was the painter, Hans
Holbein. He settled in Basel and continued his education, and in 1516 he made the
side decorations for Erasmus’s work “In Praise of Folly”. Although his work “Dead
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Christ” (1521-1522) has religious content, it is a work that has realistic portrait
qualities. In his paintings, the artist reflected the source of German Expressionism
and the human-centered nature observation power of the Italian Renaissance and
anatomical reality in his painting of Jesus. In 1526, he decorated the organ covers in
Basel Cathedral with depictions of the Virgin Mary and saints, made stained glass,
and between 1528 and 1540, it is noteworthy that he used an eastern element as a
decorative element in many portrait paintings of European noblemen and painted
Anatolian Turkish carpets. There are several types of Anatolian carpets that the artist
frequently depicts in his paintings. Holbein painted small-patterned and large-
patterned Holbein Carpet Types, but he did not paint one type (the Loto Carpets
group) at all [11]. Before Hans Holbein, Italian painters painted carpet examples with
octagonal and diamond-shaped compositions arranged on different axes in the mid-
15th century [12]. Holbein Carpets are divided into four groups: Small patterned
Holbein Carpets (Type I); Lotto Carpets (Type II); Large Patterned Holbein Carpets
(Type III); Western Anatolian Carpets Related to Holbein, Memlinng and Crivelli
paintings (Type IV).

Type I Holbein carpet compositions consist of knotted octagons with unclear
contours, and lozenge shapes consisting of rumi and
palmettes arranged alternatively on shifted axes. These
small sampled (Fig. 1.) “Type I Holbein Carpets with
Small Samples” and “Lotto Carpets” based on the Usak
region have made great contributions to the
development of the Classical Era Usak Carpets of the
16th and 17th centuries [13].

The Small Patterned 'Holbein' Carpet in Image 6
dates to the beginning of the 16th century and measures
178 cm x 404 cm. Symmetrical knots were used in the
weaving with a wool warp and weft. This carpet was
exhibited in Budapest (1914), Rome (2005), Berlin Figufe 1- S@'all Patterned
(2006), Sibiu (2007), and Istanbul (2007). It is one of the Holbein’ Carpet,

Western Anatolia, early

oldest carpets preserved in Transylvania. This carpet 16th century
example is one of the rare examples that has not 178cmx404cm [25]
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undergone deformation [14]. Type III Holbein carpets include examples of two or
four large squares arranged in rows. The roots of these carpets, which developed in
the 15th century, are based on Anatolian animal carpets and geometric patterned
carpets used in 14th-century paintings (Fig. 2) [12].

VI. Holbein carpet compositions were formed by using the features of Type III
Holbein carpets with some changes. Type VI Holbein carpets have two squares and
compositions with geometric motifs between these squares. It is thought that the
dominant influence in type IV, which is distinguished from types I, II, and III shows
an infinite axis and adopts a pattern scheme that takes the square as its center and
multiplies around this square, especially the Mamluk Carpets.

Figure 2 - Eastern Anatolian Carpet with Geometric Motifs (Type III Holbein) [23]

However, when their developments were
examined later, it was proven that Holbein types III and
IV were the Bergama Carpets [15]. The defining feature of
Type VI Holbein carpets is the presence of squares with
large octagons inside and star motifs on the upper and
lower parts. This composition has been seen as a new
formation in Turkish carpet art (Fig. 3) [12].

Restitution is defined as "a study that includes
written, drawn, and visual documents using historical
research and comparative study techniques, which

periodizes the interventions that an immovable cultural Figure 3 - St. Giles'
asset has undergone over time and is carried out to Mass [26]
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determine its condition when it was first built or at a certain period" [16]. Using
axonometric drawings or models to depict plans, sections, and exterior views of a
structure or settlement is called a "restitution" [17].

Findings
1. Carpet (Holbein Type-Small Medallion)

The sample piece from the Type I Holbein Group carpets in Image 11 is
thought to be large. There are four borders on the carpet, two thin and two thick. The
tirst and fourth borders, with a red background and yellow palettes arranged side
by side, are the same. In the second border, where the red background is used, shapes
like Kufic scripts and four-leaf flower patterns are used in the weaving, repeated one
after another. The background of the main border is navy blue and consists of hooked
diamond patterns with eight-leaf flowers in the middle. The carpet's pattern scheme
is in the form of a small lozenge pattern that opens from one to the other, with sliced
contours, and goes on forever. In one row, an octagon with knotted contours and an
eight-pointed star (Turkmen rose) in the center fills it. In the second row, the center
is filled with cross-like motifs, defined by nested lozenges. The octagonal and cross-
like filled lozenges continue alternately (Fig. 4) [18].

In the design of this sample carpet, the number of knots of which is unknown,
the middle area is decorated with motifs symbolizing life and fertility (Fig. 5) [19].

Figure 4 - Type I Holbein Carpet motifs, Octagonal interlaced star, rumi and palmette (hands on
hips) motifs (Puran, 2023)
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Figure 5 - Completed version and restitution of the carpet sample. Illustrated by: Fidan Puran

2. CARPET (Holbein Type-Octagonal Medallion)

The carpet sample in Image 14 is an example of a large, patterned Holbein-
type carpet with differently arranged borders. The inner border of the three-bordered
carpet is formed by the arrangement of red, green, and blue comb motifs on a green
background, side by side. The outer border is separated from the main border by a
white dotted mother-of-pearl border; It is a series of red and blue interconnected "S"
motifs on a yellow background. The brown-grounded main border is surrounded by
successive hexagonal cartouches filled with geometric motifs. The middle one has a
green background; in the center of each of them is an octagon whose contours are
enriched with ram's horns. The interior of the octagons, whose centers are
determined by eight-pointed stars, is filled with nested octagons; the colored comb
series in the outermost row provides integrity with the inner border. While the
medallion in the upper section is depicted in dark colors, the lower section is green.
On each side of the octagons, there is a small octagon, and on it; a symbolic shape in
the form of a quadrangle with hooked contours and ending with a ram's horn (Fig. 6
and Fig. 7) [18].

Figure 6 - Carpet motif details with Inventory No. 312. Illustrated by: Fidan Puran
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Figure 7 - Completed and restitution of the carpet sample. [llustrated by: Fidan Puran

3. CARPET (Holbein Type-Animal Figure)

The carpet in image 17 with inventory number 341, located in the Turkish and
Islamic Arts Museum collection from the Konya Alaeddin Keykubat Tomb, is notable
for its animal-style design. There are ten “niches” in different colors on the short
edges of the carpet. The border on the two short edges of the carpet is one of the
borders encountered in Mamluk embroidered pillows, the beginnings of which date
back to the 14th century. The pattern scheme of the carpet shows the composition of
the large octagonal medallions arranged on top of each other of the Bergama carpets
and the characteristics of the Holbein III carpets. In this carpet composition, which is
an extension of the 15th-century animal carpet tradition, the square frames around
the octagons in the 16th-century Holbein (Bergama) carpets have been eliminated, in
contrast, the inner octagons have been divided and stylized animal figures have been
placed in the corner pieces of the sections (Fig. 8) [18].

'Y )

Figure 8 - Carpet motif details with Inventory Number 341. Illustrated by: Fidan Puran

Dragon motifs were placed in four corners on the ground, transforming the carpet
composition into a corner-and-center form. The gaps formed in the corners were
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tilled with opposing ram horns that carry the meaning of abundance. Various Asian
nations have given different names to the dragon. This creature, which the Turks call
«evren», is called «tannin» by the Arabs, «lung» by the Chinese, and «ejderha» by the
«Mongols and Iranians» [20].The dragon figure is seen as a symbol of health and
happiness in the ancient Turks. This fairy tale animal has found a wide range of
applications for the elements of the sky, earth, and water. It was accepted as a symbol
of abundance, prosperity, power, and strength by the Turks, especially in the early
periods, and when this legendary creature encountered the cultures of the Near East,
its meanings weakened, and it became more of a symbol of evil. However, the
dragon, which is a symbol of empire in Chinese mythology and is sometimes
associated with the legends of the elixir of life, has also influenced the Turks in this
respect. In Turkish mythology, water symbolizes abundance and rebirth. Patterns
prepared by palace painters were woven in the workshops of the Safavid Palace in
the 16th-17th centuries (Fig. 9) [21].

Figure 9 - Completed and restitution of the carpet sample Illustrated by: Fidan Puran

4. CARPET (Holbein Type-Large Medallion)

The Holbein-type carpets, which are believed to have been woven in the
Bergama region and have been the subject of paintings by European artists since the
14th century, were exported to many European markets. The floral pattern between
the geometric interlaces braided around the eight-pointed star in the center of the
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octagons is seen as a difference that distinguishes the carpet from other Holbein-type
examples (Fig. 10 and (Fig. 11) [18].

A8 KEEHI b

GOGOGOGD

Figure 10 - Carpet motif details with Inventory Number 417. [llustrated by: Fidan Puran

Figure 11- Completed and restitutioned version of a 16th century Holbein carpet sample Illustrated
by: Fidan Puran

Discussion
The article discusses the importance of carpet restoration. The authors note
that this process helps to preserve cultural heritage and increases its value. However,
the discussion section does not provide a comprehensive analysis of the motifs,
composition, and symbolism of the carpets. For example, the meaning of animals,
flowers, and geometric patterns on the carpets is not discussed in depth. A deeper
analysis of these issues would have increased the scientific value of the study.
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Conclusion

The restoration and conservation stages of carpet weavings in the pile weaving
group, which are worn out by human and natural conditions, are explained with
items. The restitution drawings of four carpet weavings, which are the subject of the
works of European painters in the Turkish and Islamic Arts Museum, and which are
frequently included in the Holbein carpet group, were drawn digitally and their
missing parts were completed. The missing motifs of the carpet samples were
completed and motif analyses were made. Thus, the deformed carpet samples were
completed digitally, and colored, and an attempt was made to provide original visual
integrity. It is important to protect these rare works that are of historical and visual
value, shed light on our weaving history, and are known worldwide. To continue
their sustainability, it is thought that these textile products should be supported with
conservation and restoration, the restitution processes should be completed, and
they will contribute to the weaving of colors and motifs within the same composition
today. In addition, the physical and visual one-to-one transfer of these values to the
next generations should be ensured with the whole of the protection and renewal
processes carried out for these values. With the restitution work carried out, it has
been made possible for the carpet samples subject to this study to visually recover
the traces of fatigue that have been given over the years. In this way, it is thought
that viewers and readers will have the chance to return to the moment when the
carpets were first woven, to perceive their motifs, colors, and composition order
more clearly, and to witness the survival of these works without losing them.
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Owmep 3avimorasr!, @Pugan Ilypan?
L2Axdenus ynusepcumemi, Anmarus, Typxus

I'oab0Oerin KiaeMaepiH caKkTay >KoHe KaAllbIHa KeATipyAiH pecTaBpaliisiabiK
AV3aliH daicTepi

Angatna. TypikrepaiH keHe eHepiHIH eH MaHbI3AblAapBIHBIH Oipi — TOKy ©Hepi.
Kemmeai emipaiH acepiHeH o4ap TOKbIMa OylibIMAapbIH >Kacall, TOKyFa OHall, Ka’kKeT
OoaraH xarjaliga KkoMekke keaeai. Ocbl TOKbIMaJdapAaH TOKbIMa TOKY TOOBIHA >KaTaTbIH
KizeM yariaepi Oyringe MypaxalidapJda, >Keke KoAJdeKlusidapda >KoHe yiiaepae Oap.
Taburn mmkizaTtreH TOKbLAFaH KideMJep CBIPTKBI (PaKTOpAapABIH dCepiHEH yaKhIT oTe
TO3BIII, TO3bIII KeTeai. TypakThl KOHcepBalusaay >KoHe KaAllblHa KeATipy oagicTrepi Oya
TO3yAbIH aaAblH adagapl. Ocpl InapadapgaH 0acka, KaAllblHa KeATipy 3epTreyaepi
TOKBIMaJarbl >KeTICIIeNTiH 0eaiKTepAl TOABIKTBIPYFa >KoHe YATriHi, MOTMBTI >KoHe TYC
TypaAbl aKlapaTThl aHbIKTayFa KOMeKTeceai Jell caHadaabl. PecTuTylnmsaAbK 3epTreyaep
apKbLABl OyAiHreH KideMJepAi TOABIFBIMEH Kepyre 0o04aabl. 3epTTey HbICAaHBI OOABIII
TaObLaaTeiH ['0ab0elin kiaem yariaepi 16 raceipgan Oacran cyperuri I'anc XoaOeliHHiH
KapTMHaJapblHa eHrisiaren. bya seprreyae Typik xone lcaam eHepi MypasKalibIHBIH
TisiMmaeMeciHAe TipkeareH TepT ['0abpOeliH KideM YATriCiHIH TeXHMKaAblK, MOTUB >KoHe
KOMITIO3UIMABIK epeKllleaikrepi TaagaHabl. Kizemaepain skeTicrieiTiH, To3raH OeaikTepi
JKoHe Tyreadiri nu@pAablK TypAe CBI3BLABII, KaAllblHa KeATIpy 3epTTeyaepi >Kyprisiairm,
TyTac Kiaemaepaiy cyperrepi eHriziaai.

Tyiin ce3aep: l'oanbeitn, l'oapOeitH Kidemaepi, TOKYy ©Hepi, KOHcepBaIluis,
pecraBpansl, KiaeM AV3aiiHbl.
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Owmep 3arimoray?!, @uaan Ilypamn?
L2Vnusepcumem Axdenus, Anmarvs, Typuus

VccaeaoBanme coxpaHeHNs U pecTaspanyuy KOBpoB I'oab0eriHa ¢ moMomibio
pecTraBpaliOHHOTIO AM3alHa

AnnoTtamsa. OgHuM U3 Ba>KHEMIINX 4PEeBHUX MICKYCCTB TYPOK SIBAsIeTCs TKadyecTBo.
baarogapsa csoemy koueBomy o0Opasy >KM3HM OHM MOTAM A€TKO CO3jaBaThb U TKaTb
TeKCTUABHbIe U3AEANs, YTO IPUTOAUAOCH UM IIPU HEOOXOAMMOCTH. KOBpHBI 5TOI TKaIKO
TPYIIIBI, KOTOPBIE OTHOCATCA K TKALIKOM IPYIIIe, cerdac HaXOAsATCs B My3esX, YaCTHBIX
KOAAEKIUAX U aAoMax. KoOBpbl, COTKaHHbIE 3 HATypaAbHOIO ChIPbs, CO BpeMeHeM
M3HAIIMBAIOTCS U IOPTATCS M3-3a BHEITHIX (PaKTOpOB. PeryaspHbie MeTOAbI KOHCEpBaIU
I pecTaBpaluy IIpe40TBpaIaloT 5TO yXyAlleHue. B gonoanenne K sTum MepaM CYUTAETCs,
4TO pecTaBpalMOHHBIE MCCA€A0BaHMs IIOMOIalOT BOCIHOAHNUTL HEAOCTAIOIIe YacTu
TKauyecTBa M PacKphITh MHPOpMaNuio o0 ysope, MoTuse 1 1BeTe. ITospesxaeHHble KOBPBI
MO>KHO YBUAETb LJEAMKOM C IOMOIIBIO PECTUTYLIMIOHHBIX MICCA€A0BAaHUI. Y30pbl KOBPOB
l'oapOeliHa, KOTOpbIe SBASIOTCS IHPeAMETOM MCCAAOBaHNS, BKAIOYEHBI B KapTUHBI
xyao>xHuKa I'anca I'oanOeitna XVI Beka. B »ToM nccaegosanum 0141 IpoaHaAN3MPOBaHbI
TeXHNYECK/e, MOTUBHBIE U KOMIIO3UIIMOHHBIE OCOOEHHOCTM 4YeThIpeX Y30pOB KOBPOB
I'oapbeliHa, 3aperncTpupoBaHHBIX B KaTasore Myses TyperKoro u 1cAaMcKOTO MCKyCCTBa.
OrtcyTcTByIone, M3HOIIIEHHbIe YacTU U BeCh KOBep ObLAM IIPOPMCOBaHbI B IIM(POBOM BiAe,
IIpOBeAEHbl PecTaBpalliOHHbIe MCCAAOBAaHMS, M OBLAM BKAIOYEHBI M300pa’keHus BCero
KOBpa.

Karouesbie caosa: I'oanberiH, kospbl ['04b0eliHa, TKallkoe MCKYCCTBO, COXpaHeHNe,
pecraBparnus, Au3aiH KOBPOB.
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Research of the methodology for the development and implementation of a
teaching and methodological complex for graphic training

Abstract. Modern changes in the field of education are aimed at improving the
quality of training engineering personnel. One of the key components of this process is the
improvement of the methodological support of the educational process. The article
discusses the importance of developing educational and methodological complexes (EMC)
and their role in training students of technical universities, as well as the introduction of
modern technologies into educational practice. Particular attention is paid to EMCs in
engineering graphics disciplines such as «Descriptive Geometry» and "Engineering
Graphics and Computer Design". The creation and use of EMCs helps to improve the quality
of education, improve students' perception of complex theoretical materials, develop their
spatial imagination, mathematical and computational skills. The article provides an
example of a successful EMC developed at the Department of Engineering Graphics and
Information Technology of the Tashkent Institute for Design, Construction and Operation
of Highways, as well as the use of animation technologies to improve the perception of
education material. The presented results confirm the importance of introducing EMCs into
the educational process to improve the effectiveness of education. The issue of improving
educational and methodological complexes in disciplines is relevant from the point of view
of the quality of mastering educational programs by future specialists and, as a
consequence, achieving effective results in the training of highly qualified personnel. The
article examines the problem of improving and developing a methodology for creating and
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methodological complexes that play a key role in the process of graphic training of
engineering personnel.

Key words: educational and methodological complex, design, educational process,
dynamic video, animation fragment, descriptive geometry, engineering graphics.

Introduction

The modern education system faces numerous challenges, including the need
to improve the quality of training specialists. In particular, for engineering
universities, the improvement of methodological support for the educational process
plays a special role. In the context of rapid technological development, the
introduction of innovative teaching methods that combine traditional and modern
approaches is becoming an integral part of educational practice. An important aspect
is the creation and use of educational and methodological complexes (EMC), which
include not only traditional textbooks and manuals, but also electronic materials, as
well as methods that promote the active perception of knowledge by students.

The EMC system is a set of tools aimed at improving the independent work
of students, developing their motivation and improving the quality of assimilation
of educational material. Based on modern technologies, it is possible to create
interactive manuals, including animation videos and models, which greatly
simplifies the perception of complex subjects, such as descriptive geometry and
engineering graphics. The introduction of EMC allows not only to increase the
effectiveness of teaching, but also to improve the general training of students, which
is important for the training of qualified engineers.

Materials and methods
The methodology of this study is based on a systematic approach to the
analysis and improvement of the teaching and methodological support of the
educational process in technical universities. The main research methods are:
1. Analysis of existing methodological materials and educational technologies
- to identify weaknesses in current approaches to student training and to formulate
recommendations for their improvement.

IIpobaemvr unxcenepHoul epaduxu u Problems of engineering and
npogeccuonamnozo oopazosanus Nel (76) 2025 37 professional education N2l (76)2025



ISSN 2220-685X Hnocenepnix epaguxa sicane kaciou 6inim npooremanapor Nel (76) « 2025

2. Experimental method - was used to test various components of the
educational and methodological complex (EMC) in the process of teaching the
disciplines of engineering graphics and descriptive geometry.

3. Case method - a study of practical examples of the implementation of EMC
in the educational process, such as the development and use of animation and
computer technologies to improve the effectiveness of learning.

4. Qualitative and quantitate evaluation methods — collection andanalisis of
data on 3 the results of using the EMC among students, including their perception
and level of mastering the material.

5. Comparative analysis —comparison of traditional teaching metods with the
use of modern technologies (animated videos, CAD and other computer tools).

6.Modeling the educational process — creation and analysis of models
demonstrating the effectiveness of introducing various technologies into the
educational process.

These methods allow identifying key problems associated with student
learning, as well as offering effective ways to solve them through the introduction of
modern educational tools.

In the process of reforming the education system, higher education teachers
conduct consistent research to improve the quality of training engineering personnel.
One of them can be considered the improvement of the system of methodological
support for the educational institutions, development based on modern technologies
that combine traditional and modern methods of organizing the educational process,
embodied inn progressive ideas based on scientific and technological achievements.

In the course of studying the issue of improving the system of methodological
support for the educational process, one can pay attention to the following aspects
of theoretical and practical significance:

-managing independent activities of students;

-forming students” motivation;

-defining the tasks of teaching aids in the educational and methodological
complex;

-modeling the content of educational materials and the use of models in
training.
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Results and Discussion

The results of the study show [1] that in the high-quality mastering of
educational programs by future specialists and, as a result, in achieving high levels
in the training of comprehensively formed, developed personnel, the issue of
improving educational and methodological complexes (EMC) in academic
disciplines is mainly of great importance. The relevance of the study of the
methodology for developing and implementing teaching and methodological kits
in teaching disciplines lies in the fact that the creation of a set of modern educational
tools and various methodological materials, as their use, well increase the efficiency
of the training process for future specialists. At the same time, the need to study this
problem lies in the fact that the creation of teaching and methodological kits for
graphic education also allows teachers to increase the efficiency of their teaching
activities.

Textbooks and teaching aids, additional literature and tasks selected on the
basis of a unified approach and comprehensive review reveal the content of the
subject and strengthen the practical focus of the course. A well-thought-out private
methodology allows mainly young teachers to quickly adapt to the peculiarities of
the subject and teach students highly effective learning. The importance of creating
and using teaching and methodological kits for the module «Descriptive Geometry»
in engineering universities (and in foreign ones as well) lies in the that to study this
subject, at least a little spatial imagination is necessary, as can be seen that indicator
is very low by almost 70% among applicants [2]. For successful assimilation of
complex educational materials on this subject by first-years students, various
methodological and methodological tools are necessary, allowing to quickly
eliminate existing shortcomings in the knowledge acquired at school.

The introduction of the teaching and methodological complex will njt only
improve the quality of independent work of students, but will also help students
improve logical thinking, form and develop spatial imagination, mathematical
computational skills, and develop other professionally important features. The
study of the activities of the teaching staff of technical universities in the
development and application of the teaching and methodological complex shows
that a certain positive experience has been accumulated in this area. In order to
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further improve the development and use of the teaching and methodological
complex, the Development of Engineering Graphics and Information Technology of
the Tashkent Institute for Design, Construction and Operation of Highways
developed the teaching and methodological complex, which took 1st place in the
competition for the best quality of the teaching and methodological complex, held
among departments. This teaching and methodological complex consists of two
components that interact with each other. The first component was created for the
module “ Descriptive Geometry “, and the other — for the module “ Engineering
Graphics and Computer Design.” The finished UMK includes 12 teaching aids,
which are usually available on paper and electronic media. It also includes various
electronic teaching materials containing animation fragments of the assembly
process of various assembly units based on modern software packages

( AutoCAD, 3DMaxStudio and Flash). Dynamic videos developed on the basis of
animation fragments display the process of assembly and processing of units in the
module “Engineering graphics and computer design”.

The teaching and methodological kit developed for the module “Descriptive
Geometry” consists of a short illustrated text of lectures, a collection of metric and
positional problems on all topics of the module, as well as questions covering
complex geometric issues. The text of the lecture includes two-dimensional and
three-dimensional color graphics images that accurately and clearly explain the
essence of the material prepared and with the participation of students using CAD
programs for each topic of the module. Two-dimensional and three-dimensional
animations developed for most topics facilitate the display of the relationship
between geometric objects and various situations between them, a complete analysis
of the object being studied, which leads to easier mastery of the subject by students
(Figure 1).

IIpobaemvr unxcenepHoul epaduxu u Problems of engineering and
npogeccuonamnozo oopazosanus Nel (76) 2025 40 professional education N2l (76)2025



ISSN 2220-685X Huorcenepnix epagura sxcane kaciou 6inim npooremanapol Nel (76) « 2025

Future 1- Fragments of an animation video on constructing a line of mutual intersection of
two cylinders using the 3DMaxStudio system

The skillful use of electronic teaching methods, such as writing lecture notes, which
takes a lot of time. The main point of this approach is that the student should write notes on
the subject at home, not in class, read it and prepare for the lesson, and in class it is advisable
to the teacher. Also in this style, if the teacher lost two academic hours on one traditional
lecture, now he will be able to save at least half of this time. In this case, students turn their
attention to the projector screen. This process is two-way , useful, that is at the beginning of
the lesson, students will be given handouts in the form of problems, the solution of which

will be synchronized based on animation fragments displayed on the projector screen
(Figure 2).

Figure 2- Fragment of an animation video on constructing interesting points of a
straight line witch a cone using the 3DMaxStudio system
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In this case, unlike problems solved on the board in the traditional way, the
teacher will be able to either pause the process of demonstrating the solution to the
problem, or go back, or repeat, as a result of which the students will better perceive
the educational material and will be ready for practical classes on the subject. With
active perception and understanding by students of the materials being studied, it is
very important that the teacher develops the ability to present materials in a lively,
interesting way. The timely use by the teacher in classes of colorful and technically
controlled two-dimensional and three-dimensional animation fragments (videos)
with high quality design are very attractive and perceived by students (especially for
the 1st year) with great interest (Figure 3).

# Adobe Flash Player 10 (=] £
®aiin  MpocMoTp  YnpasneHwe Cnpaska

[ng nocTpoeHns HaTypansHOW BENMYMHLI NMHUA NepeceYeHns NpuMeHsem MeTo BpalleHUs BOKpYT cneaa
Px 3a0aHHOM NNockocTH (MeToa coBmeleHmns ). [ns Yero HeoBxoaMmMo BbIMONHUTL CReaylowme NocTPOeHs.

5. MpoBeaém yepes HalaeHHbIEe
TOYKM NPAMbIE NapanmnenbHble
ropWM3oHTansHOMY criegy P,

a Jepe3 ropu3oHTarnbHbIe

T,=b' | POBKLMM TOUEK NIUHWIA
nepece4eHns NPoBeaEM npsMble
nepnesavKynspHoO K Py .

6. B cnegctBuMKM COOTBETCTBEHHOTO
nepece4yeHust NPOBEAEHHBIX
NPAMBIX NONy4aem TOHKH,

NNaBHO COeAWHSASA KOTOPbIX
obpa3yem UCKOMYH HaTypanbHy
BESINYUHY NMHWUKN NEPeceYeHms.

Figure 3 — Fragment of an animation clip on constructing the intersection line of a
plane with a cone using the Flash program
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In general, computer-based learning is a powerful motivational tool that
personalizes the learning process and emphasizes its personal orientation. To a
certain extent, the motivational factor that causes additional interest in education is
the computer itself. It is known that engineering graphics in technical universities is
an important component of the national preparatory process and forms the basis of
the classical technical and vocational education system of a future specialist [3]. The
educational and methodological complex, developed according to the module
«Engineering Graphics and Computer Design», has a teaching aid on mechanical
engineering, many teaching aids and instructions, a set of tasks for performing
projection drawings of parts, for each of which a three-dimensional computer model
was created in the AutoCAD program. In addition, using the 3DMaxStudio
computer program, animation videos were developed for a detailed study of the
assembly drawing (Figure 4).

orss (O L. 743“ > | 9 ——n

Figure 4 — Fragments of an animation video on the assembly of a bypass valve,
created using AutoCAD and 3DMaxStudio systems

In developing this teaching and methodological kit, we have envisaged the
following objectives: methodological support for the process of teaching students to
work with intelligent computer automated design systems CAD; simplification of
the process of understanding and comprehension of the basics of drawing geometry

IIpobremvl undiceHepHol epaghuru u Problems of engineering and
npogeccuonamnozo oopazosanus Nel (76) 2025 43 professional education MNel (76)+2025



ISSN 2220-685X Hnocenepnix epaguxa sicane kaciou 6inim npooremanapor Nel (76) « 2025

and engineering graphics of students using the capabilities of computer modeling,
taking into account the lack of time; optimization of the work of teachers of graphic
qualifications of future specialists and ensuring that graduates of technical
universities meet the qualification requirements imposed by the society on
information technology; effective use of methods for providing educational materials
using computer technologies and electronic educational literature; application of
methods for improving independent work of students and the use of tests that allow
a comprehensive assessment of the level of training of future specialists.

However, we believe that the existing positive experience of creating a
teaching and methodological complex [4] still requires deep scientific analysis,
optimal design of the process of teaching students various subjects, scientific
justification, generalization of methods for developing and using educational
materials. At the same time, the main attention should be paid to methodological
support of the educational process in higher educational institutions and such
aspects of teaching academic disciplines, in particular, justification of qualification
requirements for training specialists, development of electronic textbooks and
teaching aids, introduction of modern interactive teaching methods, improvement of
testing methods, etc. [5].

To summarize, we can say that the study of the methodology for creating and
using the teaching and methodological complex of graphic training is one of the
urgent scientific tasks, and therefore at present, along with the knowledge that has
constituted the fundamental basis of the curriculum for many years, a lot of new
knowledge is formed in them as an invariant, which requires teachers to regularly
make methodological and dynamic changes to the existing teaching and
methodological complex. Therefore, when teaching the subject of engineering
graphics and computer design, teachers must deeply master the methodology of
developing and applying teaching and methodological kits [6].

Discussion
In the process of studying the improvement of methodological support for the
educational process, especially in technical universities, the key element is the use
of educational and methodological complexes (EMC). The main aspects that require
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attention include managing students' independent activities, forming their
motivation, and modeling educational materials. The development of EMC allows
combining traditional teaching methods with innovative approaches, such as the use
of modern technologies, including computer programs and animation [7].

One of the striking examples of the successful use of EMC is the development
of a complex that includes both theoretical materials and practical tasks created
using AutoCAD and 3DMaxStudio software packages. These tools contribute to a
better understanding of complex topics such as geometry and engineering graphics,
and also allow students to develop critical skills in spatial thinking and modeling.
The effectiveness of such approaches was confirmed by the example of the Tashkent
Institute, where the developed EMC took first place in the competition for the best
quality of the educational and methodological complex. In addition, the use of
teaching and methodological complexes allows to reduce the time spent on
preparing and conducting classes, as well as to increase students' attention,
providing them with the opportunity to interact with the educational material at a
deeper level. Animated fragments and 3D models create a vivid and understandable
idea of complex graphic tasks, which contributes to faster mastering of the material.

Conclusion

The introduction of teaching and methodological complexes (TMC) in the
process of training specialists in engineering universities is a necessary step to
improve the quality of education. The development and use of TMCs in key
disciplines, such as «Descriptive Geometry» and «Engineering Graphics», can
significantly improve the perception and assimilation of complex theoretical and
practical materials by students. The use of modern technologies, such as computer
modeling and animation videos, contributes to the development of important
professional skills, such as spatial imagination and mathematical thinking.

The creation and implementation of TMCs in the educational process
significantly increases students’ motivation, improves their independent work and
contributes to the effective mastering of academic disciplines. However, to further
improve the learning process, it is necessary to continue scientific research aimed at
optimizing the development and application of teaching and methodological kits, as
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well as introducing new interactive teaching methods. It is important that teachers
of engineering disciplines not only master these technologies, but also actively apply
them in their teaching practice, which will ensure a higher quality of training of
future specialists.
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Angatmna. biaim Oepy casacelHAaFbl 3aMaHayU e3repictep MHXeHepAik KagpAapAbl
AasipAay carlachlH apTTBIpyFa OarbITTaAfaH. by mporectiH Herisri KypaMgac 6eikTepiHig
6ipi OKy yAepiciH agicTeMeaik KaMTaMachI3 eTyAl >KeTiaAipy 0oabln Tabblaaabl. MaKkasada
OKy-odicTeMeaik KemeHgepai (OOK) osipaeyaiH MaHBI3ABIABIFBI >KoHE OJAapAblH
TeXHMKaABIK >KOFapbl OKy OpPbIHAAPBIHBIH CTyAeHTTePiH OKBITYAaFbl poi, cOHAal-aK 0iaiM
Oepy ToXipuOeciHe 3aMaHayM TeXHOAOTMSAAApPABl €Hridy KapacTelpblarad. «CpIz0a
reoMeTpusi» >koHe «VImXeHepaik rpaduka >KoHe KOMIBIOTEPAIK AU3aiiH» CHUSAKTHI
MIDKeHepAik rpaduka IoHAepi OOJBIHINIA OKy-94icTeMeaiK >KMHaKTapfa epekille Hasap
ayaapslaagpl. OKy-sgicTeMeaik >KMHaKTapAbl >Kacay >KoHe IlaligadaHy ©OiaiM callachlH
apTThIPY¥a, OKYIIblAAapAblH KypAdeAi TeOpMsAABIK MaTepuaajapapl  KaObladayblH
JKaKcapTyra, 0AapAblH KeHICTIKTIK KUAABIH, MaTeMaTUKaAbIK JKoHe ecenTey AarAblaapblH
AaMBITy¥a bIKI1aA eTteai. Makaaaga TamkeHT aBTOMOOMAD JKOAAapbIH K0oDalay, caly >KoHe
nalijadadHy MHCTUTYTBIHBIH WUHKeHepAiK rpaduka >KoHe aKHIapaTThIK TeXHOAOIVsAap
KadeapacbiHia o3ipAeHreH TaOBICTBI OKY-oJiCTeMeaiK KeIlleHHiH MBICaAbl KeATipiares,
COHBIMEH KaTap OKy MaTepuaaAblH KaOblagayAbl >KakKcapTy VIIiH aHMMaIMsAAbIK
TeXHOAOTUAAAPABl KOAAaHy. YChIHBLAFaH HoTIKeAep OiaiM OepyaiH TMiIMAIAIriH apTTBHIpY
YIIiH OKy-94icTeMeaiK KeIlleHAepAi OKy yJAepiciHe eHri3yaiH MaHBI3ABLABIFBIH PacTaiiAbl.
[Tenaep OoilibiHIIIA OKy-94icTeMeaik KellleHAepAli >KeTiagipy Macedeci ©oaarak
MaMaHJapAblH 0iaim Oepy OargapaamMadapblH MeHIepy carlachl KoHe COHBIH HOTIVKeciHAe
JKOFaphpl OigiKTi Kagpaapabl gasdpaayda TUIMAL HeTUKeAepre KOA >KeTKidy TYpPFbICBIHaH
©3eKTi 0oAbIIl TaObLAaabl. Maxasaga WUHKeHepAiK KadpAapAbl TpadUKaAbIK OKBITY
IIpolleciHje eIyl peA aTKapaThIH OKY-94iCTeMeiK KellleHAepAl Kypy >KoHe IalijalaHy
94iCTepiH KeTiaaipy >KoHe 4aMbITy MaceAeci KapacThIphlAFaH.

Tyitin ce3aep: oKy-ogicTeMeaik KellleH, AM3aliH, OKY IIpOlLieci, AMHaMMKaAbIK,
aHNMaIVABIK (PparMeHT, TeOMeTPUSHBIH CUIIaTTaMachl, MHXKeHepAik rpaduka.
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AnnoTtarmms. CospeMeHHble M3MeHeHUs1 B cepe oOpasoBaHUs HaIlpaB/AeHbI Ha
IIOBBHIIIIEHNIe KadyecTBa IIOATOTOBKM MHXXEHepHBIX KaApoB. OJAHMM U3 KAIOYEBBIX
KOMIIOHEHTOB 9TOTO IIpoliecca sSBAsIeTCsI COBEPIIEHCTBOBAHNE METOANIeCKOTO OOecIIedeHN s
yueOHOTo TIIporecca. B craTtee paccMarpuBaeTcsl Ba’KHOCTh pa3pabOTKM  yueOHO-
MeToaudeckux KoMmIiaekcos (YMK) 1 ux poas B oOyuyeHUN CTyA€HTOB TeXHUIECKUX BY30B, a
Takke BHeApEeHIe COBPEeMEHHBIX TeXHOAOIMiI B OOpas3oBaTeAbHyIO IpakTuUky. Ocoboe
BHUMaHMe yaeldeHo YMK mno aucnmnamHamM MHXeHepHOM TIpapuKM, TaKuUM Kak
«HaueprareabHast reomerpus» u «l/IHXKeHepHast rIpaduka U KOMIIBIOTEpHOE
npoekTuposaHne». Cosganne u ncroabzopanne Y MK criocoOcTByeT HOBBIIIEHIIO KauecTBa
oOpasoBaHMsI, YAYYIIEHUIO BOCHPUATUS CTyA€HTaMM  CAOXKHBIX  TeOpeTMIecKMX
MaTepualoB, PasBUTUIO y HUX IIPOCTPAHCTBEHHOIO BOOOpakeHMs, MaTeMaTU4ecKUX U
BBIYVICAMTEABHBIX HaBBIKOB. B crarbe mnpuBoamrcs mnpumep yenemnoro YMK,
paspaboTaHHOTO Ha Kadpegpe MHKeHepHON rpadpuky 1 MHPOPMaLVOHHBIX TE€XHOAOTUIA
TamkeHTCKOro MHCTUTyTa IIO IIPOEKTMPOBAaHUIO, CTPOUTEALCTBY M BDKCIIAyaTallUi
aBTOMOOMABHBIX AOPOI, a TakKKe UCIIO0Ab30BaHNMs aHMMAILVIOHHBIX TEeXHOAOTUII AAsd
yAydIleHus BOCOpuATHsA  ydeOHoro Matepuada. llpeacraBaeHHble — pe3yabTaThl
IIOATBEP>KAAIOT Ba>KHOCTh BHeapeHus YMK B yueOHBINI IIpoljecC AAsl IOBBIIIEHNS
spPpexrusHOCTN  0OOyueHms. Bompoc cosepiieHCTBOBaHMSI — y4eOHO-METOAMYIECKIX
KOMIIA€KCOB II0 AMCHUIAMHAM akTyaleH C TOYKM 3peHMsl KadecTBa OCBOEHU:
oOpa3oBaTeAbHBIX IIPOrpaMM OyAyIIMMU CIleliaAucTaMU U, KaK CAeACTBIe, AOCTVKEeHMs
9(pPeKTUBHBIX pPe3yAbTaTOB B IIOATOTOBKe KaJpOB BBICIIeN Kpaampukanuu. B crarse
paccMaTpuBaeTcs IIpo0AeMa COBepIIeHCTBOBaHMA U pa3dpabOTKM METOAMKM CO3JaHMs U
JCIIOAb30BaHUs y4eOHO-MeTOAMYECKNMX KOMILAeKCOB, WIPaIoOIUX KAIOYeBYI0 poOAb B
rporecce rpadpuuecKoli MOArOTOBKY MH>XXeHePHBIX KaApOB.

KaioueBble caoBa: y4yeOHO-MeTOAUMYECKUII ~ KOMIIAEKC, HPOeKTUpPOBaHUe,
oOpa3oBaTeAbHBIN IIpOIecC, AMHaMMUYeCKUil (PUAbM, aHUMAIMOHHBI (parMeHT,
HauyepTaTeAbHasl FeOMeTpIs, MHXKeHepHas rpaduka.
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VnxeHepaik-rpapMKaabIK II9HAEPAL OKBITYAbBI JXKYVieAiaiK TYFBIp Heri3iHge
KeTiaaipyaiH TeOpUsIABIK Heri3aepi

AnpaTtna. 3amaHayu UHKeHepAiK 0iaiM CTyaeHTTepAiH KeHICTIKTIK oOliaayblH,
’KoDazay AafFablaapblH KoHe HIM(PABIK TEXHOAOIMsAapMeH >XYMBIC icTey KabideTTepiH
AaMBITYBIH TaJam eTeai. /ereHMeH, WUIKeHepAiK-TpaUKaAbIK IIOHAEPAI OKBITYABIH
AdCTYpAi 94icTepi MaTepraaAbl MEHIepyAiH JKOFaphl A€HIeliH YHeMi KaMTaMachl3 eTHeNAl.
bya wmakasaga OKbITyFa 3KYylieAidiK TYFBIPABIH apTHIKIIBIABIKTaphl >KoHEe OHBIH
UIDKeHepAiK-TpadpuKaAbIK II9HAEepAi MeHrepy TUiMAiAiriHe acepi KapacThIpbLiabl. 3epTTey
OappICbIHAA OKBITYABIH ASCTYpAi, MHTEpaKTUBTI >KoHe >KYIeaAililik aJicTeTeMeaepiHe
CaABICTBIPMaAbl Taljay, COHAal-aK OJAapAblH TUiMAiairiH Oaradayfa MYMKIiHAIK OepeTiH
IeAarornMKaAblK DKCIEPUMEHT KYPridiaai. AAbIHFAH HOTVKeAep >KyWeAidiK TYFBIPABIH
TeOPUAABIK MaTepuaaAbl Oepik MeHIepyre raHa eMmec, COHbBIMEH KaTap MHXKeHepAik
KBI3METKE Ka>KeTTi IIPaKTUKaABIK AaFAblaapAbl AaMBITyFa BIKIIAaA €TeTiHAIriH KOpCeTTi.
Taaaay nerisinge 6iaiM Oepy ypaiciHe >KylieAiaik TYFBIPABI €HIi3y OOVIBIHIIIA YChIHBICTap
>Kacaaapl. bya saicremeHi icke aceIpy CTyaeHTTepAl dasipAay callachlH apTThIPY¥a, OAapAblH
KaCiOM Ky3ipeTTiAiriH >KakcapTyra >KoHe OKY YP4iciH uHKeHepaik 6iaiM Oepyain samaHaym
TaJallTapblHa OelliMaeyre MyMKiHAIK Oepeai. OKBITyABIH A9CTYpPAi >KoHe HUQPABIK
d/iCTepiH MHTerpanusiaay, asToMaTTaHAbIPbLAFaH JKoDaaay Xxylieaepin (AXKOK) naigaasany
JKOHe >KoHe IIoHapaAblK ©3apa 9PeKeTTeCTiK Maceaelepi KOCBIMIIA KapacThIpblLAabl.
CryaeHTTepaiH OKy YypdiciHe KaTbICYbIH Oafadayfa, COHAall-aK OKBITYABIH OeaceHAl
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dAicTepiHiH MOTMBAILMSI MEH OKY yATepiMiHe acepie OacThl Hazap aydapslaaasl. XKyiieaiaik
TYFBIPABI KOAAAHy II9HAL KellleHAl MeHrepyai KaMTaMachl3 eTeai, CTyAeHTTepAiH
aHAAUTUKAABIK KabideTTepiH apTThIpaAbl )KoHe OAapAbIH KociOu KbpI3MeTKe OeitiMaeayiHe
BIKITIaA eTeAl.

Tyitia ce3aep: nmwkeHepAik-rpadUKaABIK II9HAEP, KYIeAiliK TYFBIp, MHXEHepAiK
6iaiM, IUPPABIK TeXHOAOTUsIAAP, OKBITY d4icTepi, AXKIK, >k00aABIK OKBITY.

Kipicme

Kasipri 3amaHFbI >KOFaphl 0idiM >Kylieci eHOeK HapbIFbIHBIH, TeXHOAOTUSABIK
VMHHOBaIMAAAPABIH >KoHe IMQPABIK IIelliMAepAiH >KblaJaM ©3Iepill OTbIpFaH
TadalTapblHa OelliMgeay KasKeTTidirimeH Oerre-OeT keainm oTblp. VH>KeHepaik
MaMaHABIKTap4a CTyAeHTTepAiH KeHICTIKTIK olidayblH, >)KoDaJay AaFablAapblH KoHe
3amMaHayy MOJAeAbAey KypaajapblH MEHTepYyiH KaAbIIITacThIPyJa WMHXKEHepPAik-
rpapuKaablK T9HAEP MaHBI3ABI pea aTkapaAbl. Ajaiija, OKBITYABIH AdCTypAi
d4icTepi Kem >Kargaliga >KeTKiZiKTi TmiMAl eMec, Oya MaTepuaaAbl MeHIrepyge
KUBIHABIKTapFa JKoHe TyAeKTepAiH AallbIHABIK ACHTeIiHIH TOMeHAeYyiHe oKeaeAl.

Herisri Maceaeaepain Oipi umHXeHepAaiK-TpadpUKaAbIK IIoHAepPAiH 3amMaHayu
M@ PABIK TEXHOAOTUIAapMeH >KeTKiAIKCi3 MHTerpalumslaHybl )KoHe CTy4eHTTepAiH
KyIteaik oiiaay KabiaeTiHiH >KeTKiAiKci3 4amybl 004bIIl TaOblaaabl. Kenteren 6iaim
aAymiplAap chl3badapAbl TyCiHAIpyAe, KeHiCTIKTIK KYpPbLABIMAApPAbI TYCiHyJe >KoHe
HaKThl MHJKEHepAiK TallcblpMajdapda TIpaduKaablK Kypaagapabl KoajaHy4a
KUBIHABIKTapFa Tan 0oaaabl. bya oaapablH kociOm KbI3MeTKe  AalibIHABIFBIH
TOMEeHAETeAl JKoHe OKBITYABIH 94iCTeMeAiK ToCiAAePiH JKeTiAA1pyAl Taaall eTeal.

OpTYypai easepail, conpiMeH Katap KasakcrannbiH 0iaiM Oepy cascaThiHAA
OCbIHAAll CBIH-KaTepAepre >Kayall peTiHAe OKY YPAiciH >KaHFBIpPTy OOJIBIHIIIA
mapaaap KaOblaganyaa. Kasakcran PecriyOamkacelHbIH 0i4iM >KeHe FBIABIMABI
AambiTyablH  2020-2025 Kkblagapra  apHaAfaH —MeMAeKeTTiK  OafFgapamacsl
1meHOepinge 0iaim Oepyai nudpaaHABIpYFa, OKBITYAbIH MHHOBALMAABIK dAiCTepiH
eHIi3yre >KoHe MaMHJapAbl JaspAay camnacblH apTThIpyFa epekile Hasap
aysapeiayaa. baraapaama oKy ypaicinge nmdpablK Kypaadapabl OeaceHai
nalijgaldaHyAbl, OKBITYAbIH IIpaKTUKara OaFbITTaAfaH o4iCTepiH eHri3yAi >KoHe
CTYAEHTTEePAIH ©3iHAIK aHaAUTUKAABIK TaaAay AaFdadapblH 4aMBITYABl KO3AeNAl
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VMmxenepaik-rpadpuKaablK —IoHAep KOHTEKCTiHAe OKBITyda >Kyleaiaik
TYFBIPABI KOAAaHy MaHBI3ABl pOA aTKapaabl. bya agicteMeaik nmpuHIuI 0iaim Oepy
YPAiCiH opTypAai e3apa OallAaHBICTHI DAeMeHTTepAi KaMTUTBIH TyTac Kylie peTiHAe
KapacTbIpaabl: OKBITYIIIBI, CTYAE€HT, OKy MaTepuaajaphbl, IU(PABIK TeXHOAOTUsIAAP
>KoHe 0iaimMai Oakblaay aaicrepi. JKyiteaiaik TYFBIPABI KOAAAHY M9HAL JKaH->KaKThI
MEeHTepyAi, TeOpUAABIK 0i41iM MeH NpaKTUKaAbIK AaFAblaapAblH ©3apa Oall1aHbIChIH,
COHBIMEH KaTap CTyAEeHTTepAiH AOTMKAABIK >KoHe ChIHM OJiAayblH AAMBITYAbI
KaMTaMachl3 eTe OTBHIPBII, TUiMAl 0iaiM Oepy cTpaTermschlH KYpyfa MYMKIHAIK
Oepeai. Bupryaaabl sepTxaHasapabl, aBTOMaTTaHABIPBLAFaH >KoDasay >KylieaepiH
(AJKK) >koHe >KODaAbIK OKBITyABl KOCa aaAfaHAa, 3aMaHayM IIle4arormkaablk
TeXHOAOTUsAAAPABl IIaiijalaHy WHXKeHepAiK-TpapUKaAbIK IIoHAEPAI OKBITYABIH
TUIMAIAITIH allTapABIKTall apTThipa adaAabl. Aaaija, 0OAapAbl COTTI €HII3y YIIiH eH
THiMAL 9icTepai aHBIKTAy, OAapAbIH apTHIKIIBIABIKTapPhl MEH KeMIIiAiKTepiH
Darasay, coHAall-aK 0AapAbl OKy ypdiciHe OipikTipy OOJbIHIIIa YCBIHBICTAp 93ipAey
KakeT. bya seprreysiH MakcaThl MH>KeHepAiK-TpapUKaABIK IToHAEPAl OKBITYABIH
KO/AJaHBICTaFbl 94icTeMeAepiH Taaday, OAapAblH TUIMAiAiriH Oarasay >KoHe Oidim
Oepy ypdaiciHae >Xylieaiaik TYFBIPABIH KOAJ4aHy Ka’KeTTiAiriH Herisgey OOABIII
TabbLaaapl. Ochbl MakcaTKa >KeTy YIIiH >KYMBICTa KeJdeci MiHJAeTTep IIelrideji:
OKBITYABIH AdCTYPAlL KoHe 3aMaHayM 9AICTepiH 3epTTey, OAapAblH TUIMAIAITIHIH
KpUTEePUILAEPIH aHBIKTAy, CTYAEHTTePAIH aaAdblHAA TYpPFaH Maceaeaepai aHbIKTay,
JKY1eAiaiK TYFRIPABIH apTHIKIIBLABIKTaPbIH HeTi34ey >KoHe OHBI KOAAaHy OONBIHIIIA
IIPaKTUKAABIK YCBIHBICTapABI 93ipaey.

depTreyaiH  odicHaMaAblK HeridiHe FBIABIMU  9J4eOueTTepai  Taaaay,
IIeJarOTUKAABIK ~ 9KCIIePUMEHTTep,  CTYA€HTTep  MEeH  OKBITYyIIbLAapAbIH
cayaaHaMazapbl, COHAAN-aK OKBITYABIH 9pTypal aaicTeMesepiH CaAbICTBIPMaAbl
Taaaay Kipeai. bya Tecia MaceaeHi >kaH->KaKThl Daradayfa >KeoHe MHXKeHepAiK 0iaim
Oepy camachlH >KaKcapTy YIIIiH OHTallAbI IelliMaepAi YCbIHyFa MYMKIHAIK Oepeai.

XKyiteaiaik TYFBIp HeridiHAe MHXXeHepAik-TpapUKaAblK IoHAEPAl OKBITYABI
KeTILAA1py MaceAeCiH 3epTTey I1e4arormka, MHXeHepAiK IIoHAePpAl OKBITY o4icTemMeci,
Oizim Oepygeri KOTHUTHUBTI IICMXOAOTMA >KoHe IMQPPABIK TeXHOAOTUsAAAP
caZacblHAAFBl FaAbIMAApAbIH eHOeKkTepiHe HerizgeareH. JKyiieaiaik TYFBIPABIH
TeOpUABIK Herizgepi beprasanpuaiy eHOekrepinae KadaHABI, 01 Xyliedepai Oip
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MakKcaTKa >KeTy VIIiH e3apa opeKeTTeCeTiH DAeMEeHTTep >KMUBIHTBIFbI peTiHje
KapacTelpabl [1]. OHBIH ngesaapsl Iledarornkada KepiHic TalTsl, MyHAa KylieAiaik
TYFBIp OiaiM Oepy ypdicTepiH KellleHAL XXylieaep peTiHAe Kypy YIIiH KOAJaHblAa
Oacraap! [2]. VmKkeHepaik 0iaim Oepyse Oya Toacia 0iaimai MaFblHaAbl MeHTrepyai
apTTBIPy, OKY YPAICiH VIBIMAACTBIPY >KoHe CTyAeHTTepAiH KociOum oiiaayblH
KaABIIITAaCTBIPY Kypaabl peTiHAe Kapacteipblaaasl [3, 4]. Ilegarormkaasik
TeXHOAOTUAAAPABIH 3aMaHayM 3epTTeylepi MHTePaKTUBTI a4icTep MeH LM(PPABIK,
Kypaagapabl 0iaiM Oepy ypaiciHe OipikTipy Ka’KeTTiAiriH aram Kepcereai. Atamn
aliTKaHJAa, MHXXeHepAaik rpadukaHbBl OKBITyJa aBTOMaTTaHABIPBIAFAH >KoDaaay
xymeaepin (AKXK) mnangasany MamaHaapabl JaspAay camachblH apTThIPYABIH
THNiMAL Kypaasl peTiHge TaHbIAABL [5, 6]. AutoCAD, SolidWorks, CATIA, Revit
CUAKTBl TeXHOAOIMWsAJAAp MHXKeHepAiK TIpadUKaHbIH HerisgepiH YIpeHill KaHa
KOlMall, OAapAbl HaKThl MHKEHepAiK TamcelpMajdapda KOAJaHyFa MYMKIHAIK
Oepeai. bipkarap seprreyaepae [7, 8] cTyaeHTTep4iH IpaKTUKaAbIK Macedelep MeH
MH>KeHePAiK >KaFjaliaapabl IIellyre KaTbICKaH Ke3/e >KoDara OarbITTaafaH OKBITYFa
Oaca Hasap ayaapadbl. bya KemleHai Taagay, ©3 OeTiHIlle IIenniM KaObladay >KoHe
TOIITa KYMBIC iCTey AafAblaapblH KaABIIITaCTBIPYFa MYMKiHAIK Oepeai. XKyiieaiaik
TYFBIPMeH Oipre >K00aAbIK OKBITY CTYAeHTTePAiH MHKeHepAiK JKoHe ChIHI OJiAayblH
AaMBITy¥a BIKIIaA eTeAi, COHBIMEH KaTap OAapAblH KocCiOM KbI3MeTKe AalibIHABLIFBIH
apTThIpagbl. JacTypAai o4icTepal 3amaHaymM TadamnTapra OelliMaey Maceleci OKY
YpAiciH mHTeHCcHUKanmslayFa apHaAraH 3epTTeyaepae Kapacteiporaast [9, 10]. bya
aBTOpAapAbIH eHOeKTepiHAe OKBITYABIH KAacCUKaABIK AdPic-ITpaKTMKAABIK >Kylieci
eHAl yaKbIT TaJalTapblHa ColikeC KeAMEWTiHIH >KoHe TpaHCPOpMaLVSIHBI Ka’KeT
eTeTiHAiri aTan eTiAreH. MyabTUMeAUAABIK OKBITY ILAaT(pOpMadapbl, BUPTyaAAbl
3epTxaHalap >KoHe reMMM@pUKamusa CUAKTH IUQPPABIK TeXHOAOTUSAAapAbl €HTi3y
CTyAeHTTepAiH OeAceHAiAiriH apTThIpyFa >KoHe OKyAbl KOPHEKi eTyre MYMKIiHAiK
Oepeai. CoHpIMeH Karap, meJarormka caJachlHAAFbl 3aMaHayu 3epTTeyaep
CTyAeHTTepAiH >Kyliieai oiidaybl MeH aHaAUTHKAABIK KaOiaeTTepiH KaAbIIITacThIpyFa
BIKIIaA eTeTiH MH>KeHepaik OiaiM Oepygeri moHapaAblK ToCiAAiH MaHBI3ABLABIFBIH
kepceteai. Ocplaaiiiia, Oya 3epTrey 3aMaHayu 0iaiM Oepy TeHAeHIMAAapBIH ecKepe
OTBIPBIIL, MHXKeHepAiK-rpadpUKaAbIK IIoHAePAl OKBITYABIH €H TUiMAl 9gicTepiH TaOyra
JKoHe CTYAeHTTepAiH MHXKeHepAiK IIpakTMKada CypaHbICKa Me Ky3ipeTTepiH

IIpobaemvr unxcenepHoul epaduxu u Problems of engineering and
npogeccuonamnozo oopazosanus Nel (76) 2025 53 professional education N2l (76)2025



ISSN 2220-685X Hnocenepnix epaguxa sicane kaciou 6inim npooremanapor Nel (76) « 2025

KaAbIIITaCTbhIPY¥a bIKIIaA €TyTe OarpITTaAraH.

Marepuaaaap MeH aaicTep

deprrey C.CelipyaamH arpiHAarsl Kaszak —arporexHmMkaablK — 3eprrey
yausepcuteTiHiy (KasAT3VY) 06asacbiHaa >Kyprisiaai >KoHe MH>KeHepAiK rpadpMKaAbIK
IIoHAePAl OKBITYAbIH HEFYPABIM THUiIMAL 94icTepiH aHbIKTay¥a OarbITTaAraH OipHellle
Ke3eHAepai KaMTbIAbL. JKyMbICcTa TEOPUAABIK >KoHe IPaKTUKAABIK Taajay d4icTepi
KOAAAHBLAABL, OyA KOAAAHBICTAFbl 94iCTepai >KaH->KaKThl Oarasayra >KoHe OJapAbl
JKeTiaAipy MYMKiHAIKTepiH aHBIKTayFa MyMKiHAIK Oepai.

3epTTeyAin OipiHIIIi Ke3eHi MH>XKeHepAiK rpadpuKaHbl OKbITyFa, OeACeHAl OKBITY
ddicTeMesepiHe >koHe OiaiM Oepyae >KyleaAidik TYFBIpABI KOAJaHyfa apHaAfaH
FBIABIMM >KapusAAaHBIMAApAbl TeOPUAABIK Taajay >Kacay 0oaapl. OKy ypaicin
KapKbIHAATYy, MHXKeHepaik OidimMre OuU@pPABIK TEeXHOAOTMSIAapAbl — €HTi3y
MoaceaeaepiH, COHAAN-aK CTyAEHTTePAl TeXHUKAABIK MaMaHABIKTapAblH 3aMaHayu
TaJdalTapblHa OelliMgey MacelelepiH KapacTbIpaThblH OTaHABIK >KoHe IeTeaAik
aBTOpAapAblH eHOeKTepi 3epaedeHAi. Opi Kapall OKBITYAblH KOAAAHBICTAFbI
dicTeMeaepiHe caAbICTBIPMaAbl Taajay Xypridiaai. Oa ymiin agicrepain yi ToObt
KapaCThIPBLAABIL:

AacTypai ogicTep - TeOopuAABIK MaTepuaaAbl TYCiHAIpyAl, cbI3DadapAbl
KOAMEH OpbIHAAYAbl, CbI30a TeOMEeTPACHIHBIH CTaHAAPTThI KYpaAAapblH KOAAaHYAbI
KaMTUTBIH A9pPiCc-IpaKTUKaAbIK >Kyuie. VInrepaktusTi agicrep - AJKK (AutoCAD,
SolidWorks, Revit), BupTyaagpl 3eprxaHadap >XoHe MYABTUMEAUAABIK OKBITY
rnaaropMasapel CHUAKTB 3aMaHayy LMQPABIK TeXHOAOIMAAApAbl KOAAaHY.
Kyiieaiaik TYFBIP - A9CTYPAi )KoHe MHTepaKTUBTI OKBITY DAeMeHTTepiH OipikTipeTiH,
COHBIMEH KaTap >KoOafa OarbITTaAfaH OKBITY MeH IIoHapaAblK OallaaHbICTapAbl
KaMTUTBIH KellleHAl aaic. OpOip Taciaaig TMiMAiairin 6araaay yIIliH IlearormKaAblK
DKCIIePUMEHT XYprisiaai, oran KasAT3Y mHxeHepaik MaMaHABIKTapbIHBIH €KiHIITi
KypC CTyAeHTTepi KaTbICThl. 3epTTeyre Oapabirbl 120 6iaimM aaymisl KaTeicThl, oaap 40
azaMHaH TypaTbIH YII TOIKa 0OeaiHal. Op Tom Oip ceMecTp Ooiibl Oip agicTeme
OoVibIHIIIAa  OKBIABL. ~ DKCIIEPUMMEHTTIH OacTallkpl Ke3eHiHJ4e CTyAeHTTepdiH
MH>XKeHepAaik rpadguka OoNbIHIIA HerisTi OiaiMAepiH, oaapAblH KeHICTIKTIK oiiaay
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KaOizeTTepiH >KoHe TrpadUKaABIK Kypaadapabsl MeHrepy JeHreiriH Oaraslayra
OarbITTaAraH Kipicre Tecrizeyi XXy priziaai.

Kypcrol asikTaraHHaH KeliH KOPBITBIHABI ChIHAKTap ©TKi3i44i, OFaH MbIHaAap
Kipai: Oakblaay cbi30aceiH opeiHAay, AXIK-ge Mogeabaey, keleHAl Tociaal KakeT
eTeTiH >K00aablK >KyMmbIc. CTyJeHTTepre KOCBIMIIIa cayaaHama >KYpridiasi, oHaa
o/Aap 3epTTeAeTiH MaTepuaA/blH BIHFALABLABIFBI MeH KOAXKeTiMAiairin, 0iaiM Oepy
yYpAiciHe KaTbICy AeHreliH >XoHe 0iaiMal MeHrepyAiH Kypaeaiairin Oaraaaapbl.
CoHgaii-aK, CTyAeHTTepAiH yArepiMi MeH ©3iHAIK >KYMBIC AeHIeliH TaaJAaraH
OKBITYIIbIAapAAH CyXOaT aAblHABL. AJBIHFaH JAepeKkTepai eHaey YIIiH, ToHOTap
apachIHAAFbl HOTVDKeAePAiH aliblpMallblABIKTapblH Oaraday YIIiH CTaTHCTMKAABIK,
Taajay o4icTepi KoagaHblaAbl. KOpBITBIHABI TamchlpMmadap OOJibIHINIA OpTalla
Daaaaap, cTyAeHTTepAiH KaTbICy AeHTelli >KeHe MaTepuaaabl MeHIrepy JAoperKeci
eceniteasi. Koaganplaran ogicteme Oacka yHUBepcuTeTTepJe 3eprreyAi OHail
KallTalayfa MYMKiHAIK Oepeai, ©/iTKeHi OKBITYABIH, TeCTiAeyAiH >KoHe HaTuKeaepai
DarasayaplH OapAblK Ke3eHAepi HaKThl KYpblAbIMAaAraH. bya seprrey OKbITYyABIH
9pTypAl a4icTepiHiH CTyaeHTTepAiH AalbIHABIK AJeHrelliHe ocepiH OODBeKTUBTI
Oarasayra, cOHJali-aK MH>KeHepAik-TpadUKaablK IIoHAepAl OKBITYABIH eH THUiMAl
TOCiAiH aHBIKTayFa MYMKiHAIK Oepeai.

HoaTmxeaep XaHe Taakblaay

MmxeHepaik-rpapukadblK MoHAEPAl OKBITyAaFbl AdCTYpPAi, MHTepaKTUBTI
JKOHE >KYJeAidiK TYFeIpAapAbl KapacThIpy OAapAblH KYIITI JKoHEe 94Ci3 >KaKTapbIH
aHBIKTayfa MyMKiHAiK Oepedi. dacTypAi aaicTep cbI30a reoMeTPUSCHIHBIH HeTi3gepiH
JKoHe >XKoDaJay cTaHAapTTapblH TyOereiiai TycCiHyAi KamMTamachl3 eTeai, COHBIMEH
Koca HUQPABIK TEXHOAOTMSAAApAbl KOAJaHy MeH WUHXKeHepAiK IpaKTUMKaHBIH
3amMaHayM TaJallTapblH IIeKTelAi. VIHTepakTuBTi TexHoaormsaap, KepiciHiie,
BU3YyaAM3alVIsIHBI JKaKcapTaabl >KoHe OKYy YPAiciH KepHeki ereai, Oipak oaapAbl
II1amMa/ZaH ThIC IaligadaHy HeTisri cel3ba Aarablaaphl a4cipeyi MyMKiH. JKylieaiaik
TYFBIP CTyA€HTTepTe TeOpUAABIK 0iaiMai Ae, 0aapABIH NPaKTUKaABIK KOAAaHBLAYBIH
Aa TUiIMAL MeHTrepyre MYMKIiHAIK OepeTiH eki OarbITTBIH apTHIKIILLABIKTAPBIH
OipikTipeai.

1. CryaenTrepain MmaTepuaasbl MEHTepYiHe CaabICTBIpMaAbl TaaAay
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3epTTeaeTiH ToNTapda MaTepuaaabl MeHIepy AeHreifiH OafaJay YIIiH VI
TaricblpMa 0A0TBIH KAMTUTBIH KOPBITBIHABI TECTiAey ©TKi3ia4i:

- Teopusiaplx 0eaiM (cbI30a TreOMeTpMSCH >KoHe WUHXKeHepAik rpaduka
Heri3aepiH 0iay).

- KoameH npakTukaablkK cbI3y (CTaHAQPTTHI Chl30adapAblH A49A1A4ir1).

- ABTOMaTTaHABIpBIAFaH >KoDaaay >Kylteaepinge (AXKXK) >xympic (3D
MOJeAbjep MeH TeXHMKaAbIK Chl30asap >Kacay).

KoprITeIHABL TecTidey HoTHIKeAepi OKBITY dJicTeMeaepiHiH TuiMaiairiHaeri
aliplpMalllblABIKTapAbl KepceTeai. JacTypAi aaic cTaHAAPTTHI CbI30asapAbl OPbIHAAY
caZacblHAa >KOFapbl KOpCeTKilTepai KaMTaMmachl3 eTTi, Oipak IuUQpABIK OpTaja
JKYMBIC iCTey Ke3iHAe 9/Ci3 HoTmXeaepai kopceTTi. VIHTepaKTuBTI Tocia, KepiciHie,
cryaenTrepre AJKJK-Hbl MeHrepyre My MKiHAIK Oepai, Oipak cbl30a reOMeTpIsICBIHBIH
NPUHIUIITePiH AypbIc TyciHOeai. JKylieaiaik Ty¥blp OapAbIK OarbITTap OOMBIHIIA €H
SKaKChI KaMTaMachl3 eTTi,

HOTMKeaepai Oya OHBIH Ky3ipeTTepAl KellleHA]

KaABIIITaCTBIPY YIIiH TUIMAIAITiH KepceTeai.

Kecre 1 - Y1 Tonirarel OKBITYABIH 9PTYpAi aclieKkTidepi OOMbIHIIA OpTallla yIlailap

Oxprr . .| Teopms GovibiHIIa CrpI30asap OOMbIHIIA AKX OoribiHIa

Yy ealct oprama 6aaa (100-aeH)|| oprama 6aaa (100-gen) | oprama 6aaa (100-aex)
Aocrypai_| 74 | 82 | 58 |
[Virrepaxrusi| 68 [ 65 [ 89 |
PKyiteaiaix | 85 [ 88 [ 92 |

2. CryaeHTTepaiH OKy ypdiciHe KaThICYbIH Oaraaay.

Oky yarepiMmin OarasayMeH KaTap, CTyAeHTTePAiH OKy YpAiciHe KaTbhICYybIHbIH
AVIaTHOCTMKAChl KYyprisiaai. 3eprrey OappicbiHAa 0iaiM aayimiblaapra OipkaTap
IapaMeTpaep OOIbIHIIA cayadHaMa >KYprisiagi: OiaiM 0Oepy oaicTeMeciHe
KaHaFaTTaHy, II9HTe KbI3bIFYIIIBLABIK, MHXXKeHepAiK rpadpuKaHbl OKyFa MOTHBalMsAAay

>K9He KYPCTBIK KYMBICTapAbl OPbIHAAYABIH KVBIHABIFEI.

Kecre 2 - Ctyaenrrepain oKy ypAiciHe KaTbICybIH Daraaay
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Owryanici | PRI | e O || semmepinyoec 00
| Aecrypai | 60 H 55 | 70 |
‘ MuTepaxkTusTi H 78 H 82 H 75 ‘
‘ Kyneaiaik H 92 H 90 H 95 ‘

CayaanaMa HaKThl 3aHABIABIKTBI aHBIKTAAbL: OKBITY HEFYpAbIM I paKTHKara
OarpITTaaran 004ca, CTyAeHTTepAiH KaTbICy JAEHTeli COFYPABIM >KOFapbl 00Aajbl.
JacTypai TonTa MOTMBaLIN MEeH KaHaraTTaHy/AbIH TOMeH KepceTKillTepi OaiiKaaAbl,
OvAa MHTepaKTMBTiAIKTIH O0AMayblHa OallaaHbBICTBI. JIHTepaKTNUBTI TOII KaThICyAbIH

CTyAEHTTep
JKeTicIeymriairin atan oTTi. KanaraTranyAblH eH >KOFapbl A€HTell XKy1eAiaiK TYFbIP

JKOFapbl  KOPCETKIIITepiH KopceTTi, aaainja ipreai  ©0iaimHIH

OOIbIHIIIa OKBITBIAFAH TONTa OaliKaaAbl, OVA A9CTypAi KoHe 3aMaHayu aJicTepai
KellleHAi OipiKTipyAiH MaHbI3AbIABIFBIH pacTalijbl.

3. bakplaay cb130achIHBIH OPBIHAAAY YaKBITHI JKoHe KaTeaep.

OkKpITy camnacelHBIH KOpceTKimTepiHiH Oipi wHXXeHepaik cbi30aaapAbl
OpPBIHAAY KbIAAaMABIFBI MeH 494Airi 604bI11 TaOblaaAbl. by mapameTp rpadpukaabix,
KylieaepMeH  SKYMBIC

icTey AaFABlAapBIHBIH  JAEHTICNIH JKoHe TeOPMABIK

MaTepHraaAbl MeHIepy TepeHAiriH Oaraaayra MyMKiHAIK Oepeai.

Kecre 3 - Cp130aHbl OpBIHAAYABIH OpTallla YaKbIThI JKoHe KaTe/lep CaHbI

‘ OxpITy 2aici H OpbiHAayABIH OpTalla yaKbIThl (MITH) H Kareaep cansbr ‘
Zocrypai H 85 | 7 |
’MHTepaKTI/IBTi H 92 H 10 ‘
DKyiteaiaix H 78 [ 4 |

Cr3baaapabl OpbIHAAY HOTVDKeAepi KyieAidik TYFhIpABI KOAJaHa OTBIPBII
OKBITBIAFaH CTYAEHTTepAIH TallCchlpMaJapAbl Te3 OpbIHAAIl KaHa KolMail, a3
KaTeaikTep >KiOepreHin kepceteai. JacTypai TOIITa >KYMBIC KblA4aMABIFBI JKOFapbl
00aap1, Oipak cTyaeHTTep LMQPABIK KypaaAblpfa Kelllyge KUbIHABIKTapra Tall
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0044p1. VIHTepakTUBTI TONTa TarchlpMadapAbl OpbIHAAYy KapKBIHBIHBIH Oasyaaybl
DalikaaAbl, Oya A9CTYpAi ChI3y AarAblAapbIHBIH >KeTicHeylnidiriMmeH OaliAaHBICTBI.
Kyiteaiaik TyrpIp a3 yakbIT IIBIFBIHAAPBIMEH JKOFapbl A9AAIKTI KaMTaMachl3 eTe
OTBIPBII, OCHI acIleKTiAepAi TeHecTipyre MyMKiHAIK Oepai.

4. Hoatmxeaepai KOpHITBIHABL Taaaay. KuHaaraH MaaiMeTTep HerisiHje
KeJecigell KOPBIThIHAbLAAP JKacayfa 004aabl:

- Vlmxenepaik-rpadpukaablk MoHAEpPAl OKBITyAQFBI XKYI1eAiAiK TYFBIP OapABIK
KpuTtepuiiaep OOMBIHIIA OapbIHIIIa HITUKEALAIKTi KaMTaMachl3 eTeAi.

- Ocpl ogicTeme OONMBIHIIIA OKBIFAaH CTYJeHTTEp TeOPMUAABIK MaTepuaaAbl
MeHTepyAiH, cbi30asapAbl OpBIHAAY A9AAITIHIH >KoHe INM(PABIK OpTaja >KYMBICTBIH
€H >KOFapbl KOPCeTKIIITePiH KOPCEeTTi.

- CTyaeHTTepAiH >Xy11eaiaiK OKbITy TOOBIHAAFBI OKY YpAiciHe OeAceHAiAiriHiH
apTybl MOTUBAaLVIHBIH KOFapbl AeHTelliH KepceTeai, OVA yArepMeyIlidiK IaibI3bIH
TOMEHAEeTeAl.

- JKobGaaslK >KyMbIcTapga 0iaiMal IpakTukada KOA4aHy CTyAeHTTepre
MaTepraaAbl >KaH-’)KaKThl TYCiHyre >KoHe HaKThl WIDKeHepAiK MiHgeTrrepre
OeltiMaeayre MyMKiHAIK Oepai.

Ocplraaiiia, aAbIHFAH HITUDKeAep AJCTYpPAl >KoHe MHHOBALMAABIK OKBITY
d4icTepiH OipiKTipeTiH XXylieaiaik TYFBIPABIH TMiIMAiAiriH pacTariabl. Keaeci beaimae
OCBHI 94icTeMeHi 0iaim Oepy ypdaiciHe eHri3y OONbIHIIIA YChIHBICTap Depiseai.

KopoITBIHABI

Kypriziaren seprrey MHXXeHepAik-TpapUKaablK IIoHAEpPAl OKBITYAbIH
ASCTYPAiL 9aicTepi MoJepHM3alMSAHBI KakeT eTeTiHAIriH pacTtagbl. biaim Oepyai
ndpAaaHABIPY, eHOeK HapBIFBIHBIH JKaHa TaJallTaphbl JKoHe aBTOMaTTaHABIPbLAFaH
’KoDaaay >KyiieAepiHiH TaHBIMAAABIABIFBIHBIH apTybl CUAKTHI 3aMaHayU CbIH-
KaTep/aep OKBITYABIH KellleHAl TaciaAdepiH KOA4aHyAbl Ka>KeTTiAiriH Tyablpadbl. Op
TYpAi a4icTepai caabICTBIPY A9CTYPAl TacCiaaiH Oepik TeOpuUAABIK Heri3 OepeTiHiH,
Oipak Kasipri qudpabK Kypaaaapabl ecellke aaMalTBIHBIH KopceTTi. VIHTepakTuBTi
Teopusaap, Kepicinmre, crygeHrrepre AJKJK >KyMBICHIH Te3ipek MeHrepyre
MYMKiHAIK Oepeai, Oipak MH>KeHepaik rpaduka Heri3jdepiH TyciHyAl oacipertyi
MYMKiH. EH >KaKcbl HoTVKeAepAi Kylieaidik TYFBIpMeH OKbIFaH CTyAeHTTep TOOBI
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KOPCeTTi: 04ap ChI3y TallChIpMaJapblH Te3 OpbIHAAAbI, a3 KaTeaikTep KiOepai >koHe
OKy Ypd4iciHe keOipek KaTtbICThl. JKyiteaiaik TyrbIp ipreai OiaiMaepai, 1mppabik
TEeXHOAOTMSAAapAbl JKoHe >K0OaAblK apeKeTTepAi OipiKTipeTiHAIKTeH TmMiMai Tecia
eKeHAIriH KopceTTi. byHaan oaic cTyaeHTTepre mNoHHIH opTypAl acmekTiaepi
apacblHAaFrbl  OaliaaHBICTBI Kepyre, 0iaiMai IIpakTMkada KoOAJaHYFa >KoHe
aHaAUTUKaABIK OJilay AaFAblaapblH AaMbITyFa MyMKiHAiK Oepeai. CoHbIMeH Kartap,
OCBl 9AiCTi KOAAAQHBIII OKBIFAaH CTyJAeHTTep ©3 OidiMiHe JereH ceHiIMAiAiK IHeH
AepOecTiKTiH >KOFaphl AeHTelliH KOpCeTTi.

MmxeHepaik-rpadpuKaablK MoHAEPAL OKBITYABl >KaKcaTy VIIiH YCBIHBLAAABL:
AJXXK >xoHe BUpPTyaaapl 3epTXxaHadapAbl KOAJaHa OTBIPBII, JA9CTYpAl >KoHe
NP PABIK d94icTepAi OipiKTipy; CTyAeHTTepAiH HaKThl MHKeHepAiK MiHAeTTepMeH
JKYMBIC icTeyi YIIiH >KOOaAbIK OKBITYABl €HIi3y; TONTBIK >KYMBIC JKoHe Macelealik
TallCbIpMaZap CHUAKTBI OeaAceHAi OKBITy 94icTepiH KOA4aHy; HPaKTUKAAbIK
AarAblaapAbl TaldayAbl KOoca alfaHaa, 0iaiMal Oaraaay >KyiieciH KeTiaaipy.

Ocplaaiiiia, WHXXeHepAiK-TpapUKaABIK —IIOHAEPAL OKBITyda >Kyleaiaik
TYFBIPABI KOAJaHY CTYAEHTTePAIH JAalbIHABIK CalachlH apTTBIPyFa, OKBITYABI
IpaKTlKara OafAapAaHfaH >KoHe 3aMaHayM TaJaIllTapra OelliMaeyre MYMKIiHAIK
Oepeai. Opi Kapaiifbl 3epTTeyaep TIuOpuAri 0OiaiMm Oepy TexHOAOIMSAAAPBIH
JKeTiagipyre >KoHe >Kylieaiai TYFBIpABIH TyAeKTepAiH KociOM JaMyblHa ocepiH
3epTTeyre OarbITTaAybl MYMKIH.
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Mapaa Ecekemosal, I'yvabmapxan Tyaeyosa?, Apaiiabim AxMeTOek™?
125Kasaxciutl azpomexruveckutl uccaedosamervckutl ynusepcumem um. C. Ceiidpyrruna,
Acmana, Kazaxcmat

TGOPETI/I‘IECKI/IE OCHOBDBI COBEpPIIE€HCTBOBaAHVII IIPEII0OdaBaHMsI MHXKXEeHePHO-
I‘pa(l)I/I‘IeCKI/IX ANCOUIIAVH Ha OCHOBE CMICTEMHOTIO ITOAX04a

Annoranmsa. CoBpeMeHHOe WIDKeHepHOe oOpa3oBaHue TpeOyeT pasBUTUS Y
CTYAEHTOB IIPOCTPaHCTBEHHOTO MBIIILAeHILs, IIPOeKTHBIX HaBBIKOB U CITOCOOHOCTU paboTaTh
¢ umupposeiMu  TexHoAormsaMu. OJHaKO TpPasUIIMOHHBIE MeETOABI IIpeIioJaBaHINs
UIDKeHepHO-TpapUUecKuX AUCHUIAMH He Bcerda oOeclieduBalOT BBICOKMII YPOBEHb
YCBOEHMsI MaTepuada. B aaHHON craThe paccMaTpuBarOTCsA IIPEMMYIECTBAa CUCTEMHOTO
1Iogxoga K OOy4eHMIO M ero BaAusgHMEe Ha 9S(PQPEeKTUMBHOCTb OCBOEHUs MHXKeHepHO-
rpapuuecknx AMCHMIIAMH. B Xoge mccaesoBaHms IpoBedeH CpaBHMUTEABHBIN aHAaAU3
TPagUIIMIOHHBIX, MHTEPaKTUBHBIX M CHUCTEMHBIX MeTOAMK IIpellojaBaHus, a Takxke
I1e4arorm4eckmii KCIiepyuMeHT, O3BOANBIINIL OLeHNUTDb UX 3¢ @ekTuBHOCTD. [loayyenHsie
pe3yAbTaThl MOKa3aAu, YTO CUCTEMHBIN II0AXOJ, CIIOCOOCTBYyeT He TOABKO IIPOYHOMY
YCBOGHMIO TeOPeTHYeCcKOIo MaTrepuasda, HO U Pa3BUTUIO HPaKTUYECKUX HaBBLIKOB,
HeOOXOAMMBIX B MIKeHepHON JesateabHocTH. Ha ocHoBe aHaamsa mpesao>KeHbI
pexoMeHAalMyM IO BHEeAPEHUIO CUCTEeMHOIO II0o4xoJa B 0OpasoBaTeAbHBIN IIpOoliecc.
Peaamsanmsa JaHHOM METOAMKM CIIOCOOCTBYeT IIOBBIIIEHMIO KadecTBa IIOATOTOBKU
CTYAEHTOB, Pa3BUTUIO UX IpOdeccMOoHaAbHBIX KOMIIETEHIIMM M ajallTalluy y4eOHOTO
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Ipollecca K COBpPeMEHHBIM TpeOOBaHWAM MHXKeHEepPHOro oOpaszoBaHmA. /ONOAHNTEABHO
paccMaTpuUBaIOTCA BOIIPOCH MHTETpaiy TPaAUIIVIOHHBIX U VI(PPOBBIX METOA0B OOyUeHI,
JICIIOAB30BaHNA ~ aBTOMATM3MPOBAaHHBIX  cucreM  npoekruposanmsa — (CAIIP) n
MEKAUCIUIIAVHAPHOTO  B3amMmoaeiicTeusl. Ocoboe BHNMMaHUE yaeAseTcsl OIleHKe
BOBJAEYEHHOCT! CTyA€HTOB B y4eOHBINI IIpOIlecC, a Tak’Ke BAVSHUIO aKTVMBHBIX METOJOB
oOyJ4eHMs] Ha MOTMBAIIMIO U YyCIIeBaeMOCTb. lIpuMeHeHMe CHUCTEMHOIO II0AXOAa
obecrieunBaeT KOMILA€KCHOe OCBOEHMEe AVCIIUIIAVHBL, pa3BuBaeT aHAAUTHYEeCKue
CITOCOOHOCTM CTYAEHTOB M CIIOCOOCTBYeT MX ITpodeccoHaAbHOM aJarTaliuIA.

KaiodeBble ca0Ba: MHXXeHepHO-Tpadyeckne AVCIIUIIAVMHEL, CUCTEMHBIN IT0AXOA,
UHXXeHepHoe o0pa3oBaHue, ITQpoBbIe TeXHOA0TUH, MeToAbl oOyuenns, CAIIP, mpoexTHOe
oOyueHne.

Maral Yesekeshova!, Gulmarzhan Tuleuova?, Araylym Akhmetbek*3
1238, Seifullin Kazakh Agrotechnical Research University, Astana, Kazakhstan

Theoretical Foundations for Improving the Teaching of Engineering Graphics
Disciplines Based on the Systematic Approach

Abstract. Modern engineering education requires the development of students’
spatial thinking, design skills, and ability to work with digital technologies. However,
traditional teaching methods for engineering graphics disciplines do not always ensure a
high level of material comprehension. This article examines the advantages of a systematic
approach to teaching and its impact on the effectiveness of mastering engineering graphics
subjects. The study includes a comparative analysis of traditional, interactive, and
systematic teaching methodologies, as well as a pedagogical experiment to evaluate their
effectiveness. The results indicate that the systematic approach not only facilitates a strong
grasp of theoretical material but also contributes to the development of practical skills
necessary for engineering practice. Based on the analysis, recommendations for
implementing the systematic approach in the educational process are proposed. This
methodology enhances the quality of student training, improves their professional
competencies, and adapts the learning process to the modern requirements of engineering
education. Additionally, the integration of traditional and digital teaching methods, the use
of computer-aided design (CAD) systems, and interdisciplinary interaction are considered.
Special attention is given to assessing student engagement in the learning process, as well
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as the impact of active learning methods on motivation and academic performance. The
application of a systematic approach ensures comprehensive mastery of the subject,
enhances students’ analytical skills, and facilitates their professional adaptation.

Keywords: engineering graphics disciplines, systematic approach, engineering
education, digital technologies, teaching methods, CAD, project-based learning.
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KahangaHy karaaiibIHAa caKpaaabl paMi3aepAi caKTayAbIH SMOIIMSIABIK,
AV3aliH MeH 0iaiM apKblabl JKy3ere acybl

Angpatna. bya makazaga sxahangany sxeHe IudpaaHABIPY >KarjaiiblHAa Kasak
M9/AEHMETIHIH KacHeTTi poMi3jepiH caKkTay MeH >KaHFBIPTYAbIH TUiMAL KypaAabl peTiHae
9MOIIMOHAAABl AM3alHHBIH d4€yeTi >KaH-’KaKThl KapacTolpblaadbl. JKahaHAbK Kepneki
opTtaga YATTBIK KOATapAbIH >KOMBIABIII KeTy KayIli apThIIl KeAe JKaTKaH Ke3eHae A9CTypAi
CUMBOAU3MAlL 3aMaHay! AM3alH TidiHe WMKeMAi >KoHe MarblHaAbl €HIi3yAiH ©3eKTi
Moaceaeaepl capadaHagbl. ABTOpAap ®MOLVMOHAAAbBI AM3AMHABI DCTETUKAABIK oCcep eTy
Kypaabl peTiHJe FaHa eMeC, COHbIMEH KaTap YATTBIH MJA€HIU >Kaabl MEH PpyXaHU Heri3iH
KOAAANTBLIH >KoHe AaMBITaTBIH MaHBI3ALI Jeajad PeTiHae YChiHaAbl. 3epTTey OapbIChIHAA
Kas3ipri 3aMaHFbl BU3yaaAbl KOMMYHUKALVA XYJIeciHe Kneai paMizgepai — Ol0-opHeKTepai,
TaOUFY >KoHe 300MOP(PTHIK MOTUBTEPA] €HI13YAiH TeOPUABIK HeTi3Aepi MeH IIPaKTUKAABIK
acriektizepi Taaganabl. Ocbl MakcarTta KasakcraHaplK AM3aliHepAepMeH >KapTblaall
KYpBlABIMAaAFaH  cyxOaTTapAblH — >KoHe  TYTBIHYIIBIAAPABIH  cayaaHaMaAapbIHbIH
HOTVDKeAepi JKapusadaHAbl. DOMIONPUKAABIK A91€AAeP DMOLVIOHAAABI AV3aIHHBIH YATTBIK
OipereiAiKTi HBIFAITyAaFbl, MdAE€HM MY paHbl YpHaKTaH-ypIllaKkka Oepy/eri >KoHe XaAbIKThIH
SMOLIMOHAAABI-DCTeTUKAABIK CypaHbICTapblHa >Kayall Oepyaeri peaiH allKbIH KopceTei.
Makasaga Kasipri ceHJeri, apXUTeKTypadarbl >KoHe TIpadUKaAblK AM3aifHAAFBl COTTI
JKargaliapra HeTi3geAreH MoJAEHU MAaHBI3ABIABIFBIH JKOFAATIIAaM, Kasipri 3aMaHHBIH
TaJallTapblHa COJIKeC KacueTTi pemisgepai Oeltimgey Taciagepi keartipiareH. CoHbIMeH
KaTap, YATTHIK poMisjepai YCTIpT emec, Tapuxu >KoHe STHOrpapUsAABIK TYpPFbIJaH
Heri3geareH maljadaHy KakeTTidiri aram eTiaeai. DMOIMOHaAAbl AM3allH MeH
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STHOAM3ANHHBIH YI1AeCiMi MaJAeHM KOATapAbl CaKTall OTBIPBII, 3aMaHayy BU3yaAAbl
Kyleaep apKblabl 0AapAbIH KaliTa TYblAY 21eyeTiH KopceTeai. Makaaa au3aiiHepaep MeH
MoJeHMeTTaHyIIbLA1apEa, COHJAlM-aK VYATTBIK OipereifaikTi >KaHAaHABIPYFa MyAdeai
MaMaHJapfa apHaAfaH IIPaKTUKaABIK YCBIHBICTAPMEH >KoHe O0oJalllaK 3eprreyaepre
OarpITTaAFaH FRLABIMU TY KBIPBIMAAapMeH asiKTalaAbl.

TyitiH ce3aep: ®MOINMOHAAAB AM3aliH, CaKpalAbl CUMBOAJAAp, Ka3aK MdJeHUeTi,
YVATTHIK Oipereiiik, ;kahaHaaHy, 010-epHeK, BU3yaaAbl KOMMYHUKAIIV.

Kipicme

Kahanaany men nmndposusannsAiady IpoliecTepiHiH acepiHeH Kasipri o1eMm
VATTBIK MaAeHIeTTepre eHep MeH AU3aliHHBIH opTypAi popMasapsl apKbLABI ©3iHiH
KeKe OachIH caKTay MiHAeTiH KosAAbl. KepHeki KeHicTikTi Oipi3aeHaipy >KoHe a1eMAiK
OpeHaTepaiH ycTeMAiri >KargaiiblHAa MoJAeHM MYypaHBl caKTay TeTiKTepiH
®MOIIMIOHAAABI AVI3alIHBI apKBLABI 3ePTTey epeKIlle MaHbI3ra 1e. Kueai pamizgep MeH
OI0-6pHEeK KOATapbhIHBIH Oall Mypachl Oap Ka3aKCTaHABIK MaAeHMeT VKBIIITHI
caKTayAbl 4a, ©3eKTeHAipyAi e Taaall eTeTiH 3aMaHayU AV3aliHHBIH Oipereii KabaTbl
Ooabll TaOblaaabl. JdocTypai CMUMBOAM3MAL 3aMaHayy BU3YyaAAbl Tiare OipikTipyaiH
eH TuiMAl KypaaaapbIHbIH 0ipi - ®Mo1MoHaaAb An3aiit. donaasa Hopman [1] atan
©TKeH/ell, DMOIIMOHaAABI Kayall AM3aliHepAiK ©HiMHIH COTTiAiriHiH Herisri paKTopbl
Ooablll TaOBLAaAbl, OA DCTETUKAABIK KaHa eMeC, COHBIMEH KaTap OOBeKT IleH
naliJaAaHylIbl apacblHAAFbl TePeH MIAeHM ©3apa d9peKeTTeCyAl KaAbIIITacThIpaAbl.

Ocpl 3eprrey >kahaHaaHy ydepicTepiHiH BIKIIAAbl >KafdalblHAA Kasdak
MoJeHMeTiHIH KaclueTTi paMi3AepiHiH SMOILIMOHAAABIK AM3aliH LIeHOepiHAe Kaaail
caKTa/laTbIHBIH >XKoHe OelliMAeAeTiHIH Taajayfa apHaAfaH. 3epTTeyAiH TeOPUsABIK
Herisi. ODMoOIMOHaAABl Au3aliH OarblT peTiHge Jonaaprs HopmannabiH [2]
IIBIFApMaJdapblHAa TEOPMSAABIK TYPFbIAaH Heri3geAreH, KeliHipeK BU3yaaAbl
KOMMYHMKaLVISHBIH ®MOLIMOHAAABl KOMIIOHEHTIH TYpPaKThl MoAeHM KOATapAbl
KaABIITaCTBIPYABIH aXkKbIpaMac 9A€MeHTi peTiHge KapacTeipraH JxopaaH [3] KoHe
®épcrep [4] seprreyaepinge aamblFaH. DTHOAM3alH TYprbIcbiHaH ['aHH >KoHe
JoHoBaH [5] CHMAKTBI aHTPONOAOITapAbIH 3epTTeyAepi MaHBI3AbI POA aTKapaabl,
oJap Au3allH 9pKalllaH MdAeHM aKIlapaT IeH Y KBIMABIK >KaATbl JKeTKi3y Tociai
€KeHIH aTall KopceTeal.
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Kasax MoaeHmeTi asgcblHAQ KacueTTi paMi3gep 49CTypAal Typde OI0-opHeK
XylleaepiHae, TaOUFM MOTUBTEpAE >KoHe 300MOP(PTHIK OeliHeaepae KepiHeai [6].
"Komkap myi1is", "Ai1 Myi1i3" or0-epHeKTepiHAe, COHAal-aK >KbIAKbI MeH OypPKIiTTiH
OeliHeaepiHAe KyII, KOpPFaHBIC, TaOMFaTIIeH >KoHe ara-OabasapMeH OallAaHBIC
KoaTaphl Oap. bya saemenTTep seprepaik OyiibIMAapAaH CoyAeTTiK geKOpFa AeliiH
9pTYpAi Hintinaepae ©3 00AMBICBIH TaIIThI.

Aactypai paMisaepai Bu3yaaasl Tia4giH e3eKTi popMasapbIMeH YiidecTipeTiH
STHOMAEHI Calajarbl ®MOCHMOHAAABl AM3aliHFa 3aMaHayl Ko3KapacTap epekiie
Haszap ayJapyra Typapablk. MyHaa "adpdpexTusti ausaitH" Teopuscsl [7] aaABIHELI
KaTapra  IIbIFagpl, OHJAAa  ©HIM  mHaligadaHyIIBIHBIH  (PYHKIMOHAAABIK
KBI3BIFYIIBIABIFBIH FaHa e€MeC, COHbIMeH KaTap MoJeHM >KaJbIMeH OallaaHbICTHI
SMOIIMIOHAAABI PeaKIMSACBIH TYABIPYBI KepeK.

Kahanaany aactypaiH TypaeHyi MeH agaMyblHa BIKIIaA eTymri oH (akrop
perinae Tomamucon (1999) aram eTkeHel1, kahaHaaHy Tek Oipiry faHa emec,
COHBIMEH KaTap >KepridiKTi MaJeHHUeTTepal ©3iH-031 KepceTyaiH >KaHa TypAepiH
i3aeyre wurepMeaenTiH 1ponecc. KasakKcTaHABIK KOPHEKiI KOHTEKCT >KaIllau
OpeHATepAiH KbICBIMBIHAQ, OipakK COHBIMEH Oipre Au3allHAAFbl YATTHIK Oipereiilikke
A€TeH KbI3bIFYIIBLABIKTBIH apTyhl Oalikaaaapbl.

KasakcraHHBIH COHAl CeIrMeHTi, apXUTeKTypachl MeH rpa(UKaablK AU3aliHbI
">KaHa ®THMKaABIK' allKbIH TPeHAIH — Kasipri 3amaHrbl OeliHeaey KypaajapbIMeH
K1eai pomisgepai cuHTesdgey opekeTTepin kepceresi. Ocplaanima, ausaiHepaep
TaHOaZapAbl YCTIpT IaligadaHyjaH ayJdak OoAayfa >KoHe >KahaHABIK KOHTeKCTe
IIbIHAVBI JKoHe ©3eKTi peTiHAze KaOblidaHATBIH ®MOLIMOHaAAbl Oail OeliHeaepai
>KacayFa ThIpbICajbl.

XaablKapaablK —ToXipuOeaepai 3epTrey yKcac IIpolecTepaiH 0Oacka
MoaJeHueTTepAe Ae 00AaTbIHBIH KopceTeal. Babu-cabu npuHIumtepi 6ap >KaroHABIK
MUHIMaAU3M >KoHe Xxiorre ¢uaocopusackl Oap CKaHAMHABUAABIK —AM3aliH
AU3aiiHAaFbl M3JAEHM KOATapAbl caKTayFa SMOIMOHAAABl KO3KapacTblH COTTiAiriH
Aaaeaaenai [8].

IIpobaemvr unxcenepHoul epaduxu u Problems of engineering and
npogeccuonamnozo oopazosanus Nel (76) 2025 66 professional education MNel (76)+2025



ISSN 2220-685X Huorcenepnix epagura sxcane kaciou 6inim npooremanapol Nel (76) « 2025

re =
KA3AK M3 EHUETIHIH, XAhAHOAHY
CAKPANADbI POMI3OEPI (Busyangsl TpeHaTep)
\ /
e X e

YATTBIK NI EHTUHHOCTBIK
xoHe M3 EHW XA,

IOW3AWNH ©HIMAEPI
(CeH, rpaduka, cayner)

Cyper 1 - J)KahanablK KOHTEKCTe SMOIVAABIK AU3alH MEH CaKpaAAbl paMisaep
OartaaHbIChHI

Ocplaaiimma, xkahanaaHy >XafgaifbIHAQFBI SMOLVOHAAABI AV3alH MOAEHN
MYpaHbl CaKTayAblH >KoHe KueaAl poMizaep 3amMaHayu OKBIAATBIH BHU3yaaabl
KOMMYHMKaLMsHBIH ~ JKaHa TypAepiH KaAbINTacTBIPYABIH HETi3rl KypaablHa
alHalaApbl.

OaicTep MeH MaTepuaajap
bya seprrey amsaiiH, MajeHMeTTaHy >KoHe aHTPOIIOAOTHUA BDJAeMEHTTepiH
OipikTipeTiH HoHapaABbIK TociAre HerizgeAreH. MakcaTka >KeTy YIIIIH Ke/eci adicTepai
KaMTUTBIH caraAbl 94icTeMe KOAAaHbLAADL:
Kueai pomizaepai kepHeki mIemriMaepre OipikTipy TociagepiH 3epaeaeyre
OarpiTTaaran KaszakcTaHHBIH 3aMaHayM AM3aliHEpAiK ToKipuOeaepiHiH KOHTEHT-
TaAAaybl.
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CoH, rpadukaablK AM3allH >KoHe CoyJeT cadacblHAa >KYMBIC iCTeMTiH
AVI3aliHep/AepMeH >XKapTblaail KYPbIABIMABIK cyxOaTTap.

TyTeIHyImIBIAQpABIH cayaaHaMachl — KacueTTi TaHDaJdap »JAeMeHTTepi Oap
OHIMAEPAIH 24€eyeTTi IalijaaaHylIblAaphl.

Ocplaaiiiia, KOAAaHBICTaFbl ToXXipuOeaepai >Kas3blll KaHa KOVMall, COHbIMEH
KaTap PeCIOHAEHTTepPAIH opTypAl TONTaphl apacbhlHJa YATTHIK poMi3gepai
KaObl14ayAbl aHbIKTayFa MYMKiHAIK OepeTiH depeKTep >KMHaAAbI.

CyxOat >Kypridy yIIiH VATTBIK pomisgepMeH OeaceHAl >KYMBIC icTeMTiH 8
Ka3aKCTaHABIK AV3aliHePAiH JKYMBIC TOOBI TaHAaaAbl. OaapAblH imniHAe:

e3 I'paduxaablK AmsaiiHep (areHTTIKTepAe >KoHe (puaaHcepaepae >KYMBIC
icreiiai), 2 coHrep, 2 coyaerii, 1 seprepaik OyIbIMAapAbIH AM3aiiHepi.

CayaaHaMa pecrioHAeHTTepi peTiHge KasakcraHHbIH ipi KasaaapbiHaa (AcTaHa,
Aamartsl, IIIeimkenT) TypaTteiH 20 >xactaH 45 >kacka geninri 112 agaM KaTBICTHI.
CayaanamMara KaTbICKaHAApAblH apachblHAa IIbIFAPMAIIbLABIK, MaMaH/bIKTapAbIH
exiagepi Ae (34%) >xoHe KeH ayaurtopus (66%) 6ap.

CyxOaT y1IiH aHbIKTayFa OarbITTaAFaH 7 HETisri cypakTaH TypaThIH cayaaHaMa
>KacaaAabl:

e>x0Dasapda KacueTTi pamisgepai KoagaHy MOTUBTepi,

e 0/apAbl 3aMaHay AV3aliHra MHTerpanuslay Ke3iHaeri Kkejepriaep MeH ChIH-
Tereypinaep,

® Ay AUTOPUSHBIH OCBIHAAN BU3yaaAbl IIEIIiMAepre SMOLMIOHAAABI PeaKIIVIACHL.

CayaanaMa >kaOBbIK >KoHe >KapThlAall alllbIK CypaKTapAbl MaligadaHa OTHIPBIII,
oHAaliH ¢opMaTTa XYprisiaai. ¥ATTHIK poMizgepai ®MOIMOHaAAbl KaOblagayra
JKoHe 0JapAblH MdJeHM COMKeCTiAiK KOHTeKCTiHAeri MaHBI3ABIABIFbIHA Oaca Hasap
ayAapblaAbl.

Taakplaay MeH HoTIDKeaep
Cyx0OaTTsl Taaday KepceTKeHell, cayadHaMara KaTbICKaH AM3aliHepaepain 87%
- Bl MO A€HU COJIKeCTIKTi HBIFalITy MaKcaTbIHAA KacleTTi OeArizepAi ©3 >KyMbICTapblHa
oaeinti OipikTipeai. PecrioHgeHTTepAiH KeOIMIIiAiri oOl0-epHeKTep MeH TaOufu
MOTHBTEP 63 KAVEeHTTepiHe JKaFbIMABI DMOIIMIOHAAABI JKayall OepeTiHiH aTal eTTi.
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"Kanentrep keOiHece am3aiiHaa "KOLIKap MyHi3" olo-epHeri maiiga 0oaraH
Ke3Je" TyFaH >KbIAyABl ' JKoHe AdCcTypAepMeH OaliaaHBICTBI cediHeal. bya spkarran
JKYMBIC icTelial", - Aeliai seprepaik gusaliHepaepais Oipi.

Congail — ak, AusaiHepaepaiH 62% - Bl 43CTypAi cuMBOAM3MAL >KahaHABIK
ayauTopusira OeliMaeyde KUBIHABIKTapFa Tall OOAFaHBI aHBIKTaAAbI-OYA KacueTTi
caKkTay MeH 3aMaHayu TpeHATepre colikeC KeAy apacbhlHAAFbl Telle-TeHAIKTi cakTay
Ka>KeTTiAiri Typaasl.

CayaanaMa HaTI>Keaepi cyxOaT gepekTepiH pactaabl. Pecriongentrepais 73% -
bl 3aMaHayM OHIMAEpPAIH AU3alHbIHAA YATTBIK MOACHMETTIH DAeMeHTTepiH Kopy
MaHBbI3/Abl €KeHIH KOPCeTTi.

CayaaHamara KaTbhICKaHAAPABIH 64% - bI MyHJall DAeMeHTTep ©3 MaJeHMUeTi
YIIiH MaKTaHBIII Ce3iMiH TyAbIpaThIHBIH aTall OTTi.

ConblMeH KaTap, cayadHaMmara KaTbICyIIbLAapAblH 28% - Bl Au3aiiH
HIenrimMAepiniy Oip 6e4iri TEIM "(POABKAOPABIK'" KoHe ecKipreH OOABII KopiHeai e

caHallAbl.
Kecre 1. TyTeiHymblaap apacblHaa Ky pridiareH cayaaHaMa HoTVKeAepi
Cypakrap Na (%) Kox (%)

1 | Kasipri 3aMaHFbI ©HIMAEpAe MaJeHN 73 27
DAEMEeHTTep Al KOpy MaHbI3AbI Ma?

2 | OcplHZgall DAeMEeHTTepAl KOA4aHFaHAA 64 36
MaJeHNeT YIIiH MaKTaHbIII ce3iHeci3 Oe?

3 | MageHn pamisgep Keiige ecKipreHAel KopiHe 28 72
me?

Congait-ak, xxac pecioHgeHTTep (30 >Kacka AeliH) ®MOLMOHAAABI AV3alTHABI
YATTBIK CUMBOAM3MMeEH "©3€KTi JKoHe CTUABbAL" Aell KaOblAAalThIHBI aHBIKTAaAAbI, al
JKac ayguTopus Ol0-epHeKTepAi AocTypai Kadblagayra Oertimv. NOMAD Fashion,
Kazakh patterns Openarepinin, "Acrana >xo0achl" coyaeT OIOPOCHIHBIH >K00aapbiH
Koca aaranga, 10 AusaiiH kelcTepiH Taagay KueaAi pamizdep MeH SMOLIMOHAAABI
AU3aliH CUHTe3iHe OelliMAiAiriH pactaabl. Keaeci 9aeMeHTTep K11 KOA4aHbLAAABL:
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® OI0-OpHeK Xylieaepi ("Komkap myiis", "tymap"),

e TaOUFU1 MOTUBTEP (4aAa, acIlaH, KyH),

¢300MOPPTHIK Oeariaep (>KBIAKBI, OYPKiT).

Keiicrep auszaiiHepaep CUMBOAM3M MMHMMAANMCTIK >K9He 3aMaHayu
¢popmasapra — MbIcaabl, AOTOTUIITEpPre HeMmece KbICKa KuiMaepre OipikTipiareH
Ke3Je eH KYIITI DMOLMOHAaAAbI JKayallKa KO KeTKi3eTiHIH KOpCeTTi.

3eprTey OapbIChIHAA SMOIMOHAAABl AM3aliH asjChlHAA Ka3akK MoJeHMeTiHiH
KacueTTi paMisaepiHiH coTTi OelliMAeAyiH KepceTeTiH HaKThl AM3aliH >KoOaaapbl
TaadaHabpl. TeMeHge OCbl HPOLECTIH epeKIIeAiKTepiH allaThlH VI >Karjai
KeATipiareH.

1-ic: Auaa Kaymenosa - "¥a»l Jaaa" >KyHaFbl

Conrep Amga KaymeHoBa 4acTypai OI0-©pHeKTep MeH TaOUFU MOTUBTepAeH
maObITTaHfaH "¥abl dasa" kuiM TonTamachklH >Kacaapl. JKmHakTa "KoIIKap Myitis"
DAeMeHTTepi MeH KolIllreAi TYPMBICTBIH CTUAbAeHAipiareH OeliHeAepi — IIaTbIpAap,
aT caxHaJapbl OeaceHAl NalidaAaHblAABI.

Kaymenosa OacTbl MiHAeT poMiszgepdiH Kueai KyKTeMeciH cakTay, OJapAbl
3aMaHayly CoH TpeHATepiHe OeliiMAey ekeHiH artan oTTi. HoTrokecinge Koaaekuus
Ka3aKCTaHABIK KopceTiaimMmaepae raHa emec, [lapukaeri con amnraablfbiHAQ Ja
YCBIHBIABIN,  XaAbIKapaAblK  ayAUTOPMSHBIH  Ka3daK  MoJEHMeTiHe  JereH
KBI3BIFYIIBIABIFBIH TYABIPABI.

"CaxHa apTbhIHAAFBl KOPEpMeHAEePAiH ®MOLMAChI-TaHAAHY MeH KbI3bIFYIIIBIABIK,.
3aMaHayl K1iMJeTi OI0-opHeK TeK AeKOp FaHa emec", - Aeliai Auaa cyxOaTbIHAA.

MyHnaarbl ®MOLMOHAAABl AM3alH oCepiHe TaHBIC VATTBIK KOATap MeH
MMHMMAaAMCTIK KMiM AV3allHBIHBIH Y1AeCiMi apKbIAbl KOA >KeTKidiaeai. On-epHek
KMeAi MaFbIHaHBI caKTall OTBIPBII, TinTi baTeic KepepMeHi yIIiH 4e 3aMaHayu >KoHe
CTUADBAL KOPIHAL

Keric 2: "Acrana Ilpoext" coyaer O0pochl — ATbhIpay KadachblHAAFBl MaJeHU
opTaablk 2024 >xp1abl "AcTaHa >Ko0achl" OIOPOCBIHBIH CoyAeTiIiaepi ATbipayaa KaHa
MoJeHNM  OPTaAbIKTBIH  KYPBIABICBIH  asKTaAbl. ITumapaTTel  OeseHaipyae
KaszakcraHHBIH Kueai >KepAepiHiH MOTUBTepi IlaligadaHblAABI - "KacUeTTi
reorpadus’” KacOeTTiK OI0-opHeK TOPbIHAA JKoHe HTepbepAde KOPiHiC TalThl.
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Coyaetirizep "ait Myiis" yariaepi MeH OypkiT OeliHeAepiH ®MOIIMOHAAABI
KaHBIKKaH KeHICTIKTI ~KypalTbIH BUTpaXkgap MeH ONblAFaH IIaHeAbJep
paeMeHTTepiHe OipikTipai. JKobaHblH Oac coyaeTiIiciHiH aliTybIHIIA, MYHJAFbI
DMOILIMIOHAAABl AV3allH 9P KeAylli YIIH "MaJeHMeTKe KaTbICy ce3iMiH"
KaABIIITacTBIPYyFa OaFbITTaAFaH:

"bi3 opraablkKa KipreH asaMHBbIH aTa-Oa0a >KepiHe gereH KYPMeTiH ce3iHyiH
KaaaablK. JKapblk, KoaeHKe >XoHe OI0-OpPHEeKTep B®MOIMOHAAAbl TypAe >KYMBIC
icreiiai”, - zen aTarn oTTi >)K00a aBTOPBHI.

Opraabikka Keaylniaep apacblHAa KYpri3iareH cayaaHamMa pecliOHAEHTTepAiH
78% - bl FUMapaT KeHicTiringe OoAfaH Ke3ge 'TBIHBIIITBIK IIeH MoJeHUeTKe
MaKTaHBIII'" ce3iMiH OaliKallThIHBIH KOPCETTi.

Keric 3: Coyae Kenxebekosa - "Kazakh patterns">xo6acsr

I'padpukasasik anzarinep Coyae KemskeOekosa 3amMaHayyu OpeHAMHT IleH BeO-
AV3aiiH apKbIABI Ka3aK OI0-epHeKTepiH gopinreyre OarbitraaraH "Kazakh Patterns”
>koOachIH Kacaabl. OHbIH cTyauschl KazakcTaHHBIH MaJeHM >KoHe KOMMEePIABIK,
>xobaaaps! yiriH 30-4aH actaMm pupMaAbIK CTUAD 93ipaeai, OHAA A9CTYypAi pamisaep
AOTOTUIITEpTe, KallTaMara >KoHe KOpHeKi KOMMYHIKalysAra OipikTipiareH.

EH corTi xargamaapapiy Oipi — "Y¥anl Jaaa Fest" ¢ectuBasine apHaaran
naeHTdUKaNua, oHAa '"Tymap' olo-epHeri MeH jgaaa MoTuBTepi digital-oprara
OertimaeareH. HoeTiokecinge aorotun meH rpadpukaablK MaTepuasddap "HUPPABIK
KeHiCTikTe MoJeHM KOATHI YKBINTH cakraraHpl' yIiniH Kazakhstan Design Awards
CBIVIABIFBIH aAABI.

KensxebekoBa cyxOaTbIHAA:

"Kasipri kepepMmeH Tek "STHO" emec, MHTEAAEKTyaAAbl >KoHe SCTeTUKAABIK,
OelliMmaeareH CUMBOAM3MAL Oaradanapl. bi3 AocTyp MeH MHHOBaLUVSAHBIH Terle-
Teyairide Oac tiremMis'.

KapactsipblaraH MbIcaagap Kueai pamisgepaid ®MOLVOHAAADl AVI3aliHFa COTTI
MHTerpalusAaHyblHa MbIHAaAap apKbLAbl KOA XKeTKI311eTiHIH KepceTeal:

® J9CTYpTe TiKeJell ciaTeMe KacayjaH ayAak 004a OTBIPBIIL, OI0-OpHEKTep MeH
MOTUBTEPAIH caraabl OelliMaeAayi;

e>xahaHABIK AM3aliH TpeHATepiH ecelke aAy-MMHUMaAU3M, 3aMaHayu
Tunorpadus, popMasapAblH HaKTHLABIFDI;
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® AU3aiiH OOBEKTICi MeH KepepMeH apacblHAa MOIMOHAAAbI OailAaHbIC KYPY.
Ocplaaiiiia, Ka3zak Au3aiiHepaepi )kahaHaaHy kargaiiblHAa YATTBIK KOATapMeH
JKeTIATeH >KoHe MdAEeHM MarblHaAbl JKYMBICTBI KOpceTeai.

OunsanHepnepmeH cyxbaT HaTUXenepi

benimgenyne KMbIHObLIK Kepeai

58.4%

Cakpanapbl paMizaepgi nHTerpaunsnanasl
Cyper 2 . AusaiiHepaepMeH Ky pridiaren cyxoaT HoTyKeAepi

Kypriziaren seprrey sMoIMOHaAAbl Au3aiiH XahaHaaHy >kargalibiHAa Kasak
MOAEHMETIHIH KacueTTi poMi3jgepiH cakTay MeH ©O3eKTeHAIpyAiH eH TuiMal
KYpaadapbIHbIH Oipi OOABII TaObLAATLIHBIH pacTayFa MyMKiHAIK Oepeai.

Kasak MogeHmeTiHIH KacMeTTi pemisgepi pyXaHU >KoHe MoAeHU KOATapAbl
Ypnakrap apKblabl Oepe OTBIPBII, YATTHIK OipereiAikTi cakTaylibldap KbI3MeTiH
aTKapy4bl >KaAracTelpyja. OMOLMOHAAABl AU3allH ASCTYPAl  CUMBOAU3MAI
KaObla4ayAbl KyllleliTeai, Oya KuiM, coyaeT KeHICTiri Hemece caHABIK ©HIM OOACBIH,
nalijalaHylisl MeH OOBeKT apachblHAa 5SMOLMOHAAAbl OailaaHBIC OpHaTyFa
MYMKiHaiK Oepeai. Kahanaany >xorimaiiasl, Oipak >KepriaikTi Oeariaepai esrepreai.
Kueai MoTUBTEp TepeH MaFblHa MEH IIBIHAVIBIABIKTHI CAKTall OTBIPBII, XaAbIKapaAbIK
BI3YyaAAbl TPeHATepre OeiliMaeay apKbLAbl MKeMAi 00AaAbl.

KasakcTaHabIK Au3aiiHepAep A9CTypAi OI0 — ©OpHeKTep MeH MOTUBTepAi
3aMaHayy AM3allHFa-)KOFapbl COHAEH Oacrall coyleT IleH OpeHAMHIKe AeiH CoTTi
OipikTipeal. DMINMpPUKAABIK JAepeKTep TYTBIHYIIbBIAAPABIH Kasak paMisdgepimMeH
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DMOIIMIOHAAAB! AM3allHABI OH KaObLAAATBIHBIH KOPCeTTi: 0Aap YIIiH OyA DCTeTuKa
FaHa eMec, COHbIMEH KaTap TyFaH MajeHeTIIeH OallAaHbICThI Ce3iHy Taciai.

AuszaliHepaep MeH Md4eHM MHCTUTyTTapfa apHaAfaH HpPaKTUKaAbIK
ycuiHpICTap. Kelictep MeH 3epTTey gepeKTepiH Taaday HeridiHAe KeAecl YChIHBICTap
YCBIHBIAAABI:

PomisgepMeH caHaAbl JKoHe TepeH KYMBIC KacaHbl3. Kueai pamiszaepai Ycripr
HeMece CTUAbJEHAIpIATeH KOAJaHy OAapAblH KacUeTTIAIriH >KOFaATyra oKeayi
MYMKiH. Op TaHOaHBIH TapUXM >KoHe BSTHOIpapUsAABIK KOHTEKCTiHe CylieHy
YCBIHBLAAABI.

JacTyp MeH MHHOBaLM: apacblHAAFE Terne-TeHAiK. JdusaiHepaep yiIiH MajeHN
KOATapAbl CaKTay MeH HapBIKTBIH 3aMaHayy TaJanTapbiHa (MMHUMAaAU3M,
9KOAOIMAABIK Tasda, IuppaaHAbIpy) OeltiMaeay apacbiHiapoMara KeAy MaHbI3Abl.

"¥priak OaliZaHBICBIH' KYpPy YIIIH ®MOLIMOHAAABI AU3aIHABI KOAAAHBIHBI3.
XKacrapaa aa, ara OyblH4a g4a SMOLMOHAAAbl TypAe >Kayanl OepeTiH BU3yaaAbl
IIeIIiMAepAl 93ipaey KakeT.

Kasipri meama ¢opmarrapra kacuetrti Oearizepai xocy-AR/VR amsarine,
motion rpadukacel, caHABIK IaaTpopmaaap. bya Kacmerri MOTUBTEpAiH AdCTypAi
dpopmasapaa (KuiMm, coyaeT) FaHa eMec, COHBIMeH KaTap IUM(ppABIK opTaja eMip
cypyiHe MyMKiHAIK Oepeai. AmuszaiiHepaep MeH »STHOrpapTapAblH >Kepridikri
BIHTBIMAKTACTBIFBIH KOA4ay. MyHJAall IoHapaAblK TaCid AdCTYypAi CUMBOAVKAHBI
3aMaHaym >KOOaJap¥a YKBIIITHI >KoHe FBIABIMM Heri3JeAreH eHri3y4i KaMTaMachl3
eredi. boaamakra sxahangany wmen 1nudpaaHabpy >KarjaliblHAa KacHeTTi
poMisaepaiH TpaHcpopMalis IpoliecTepiH TepeHipeK TYCiHy YIiH aHTPOIIOAOINS,
d/4eyMeTTaHy >KoHe UMQPPABIK AM3allHABL KOCa aAfaHAa, KeHipeK IIoHapaAblK
seprreyaep kaxer. Congan-ak Kasakcranaarsl )kac MaMaHAap YIIiH SMOIIVIOHAAABI
JKoHe MaJeH! DaraapaaHFaH Au3aiiH OolibIHINIa OiaiM Oepy OaraapaaMasapbiH KYPY
IepCreKTNBaAbl OaFrblIT OOABII TaOBLAAABI.

KopoITBIHABI
XKahangany >xaraaiiblHAa ®MOIIMOHAAAbBl AM3aliH TeK BDCTETUKAABIK Kypaa
peTiHAe raHa emeC, COHBIMEH KaTap MdJeHleTapaablK AUAAOTTBbIH JKoHEe YATTBIH
pyXaHU KOATapblH 3aMaHayil ¢opmaga caKTay MeH >KeTKi3yAiH Tuimai Tociai
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perinae aHbikTadaAbl. OA ©TKeH MeH OoJalllak, A9CTYpP MeH MHHOBaIus, KacUeTTi
MarblHa >KoHe 3aMaHayl BU3yalAbl ToKipuOeaep apacblHAArbl KeIlipre aliHaJaAbl.
bya — cumBoagapMmeH «oliHay» eMec, YATTBIK CaHaHBI KaHFBIPTY >KoHe >KahaHABIK
KEHICTIKTe ©3iHHIH Aapa AayChbIHABI ecTipTy >Koabl. KazakcraHabIK Kneai pamisgep
Kylieci-OyA >Kall FaHa CoHAIK DAeMeHTTep >KUBIHTBIFB eMeC, 04 YpHaKTap apKblAbI
OepiseTiH TepeH MogeHU, TapUXU >KoHe (PUAOCOPUAABIK Ma3dMYHABI KaMTUTBHIH
YATTBIK KOATap >KUBIHTBIFBL. DMOLIMOHAAABl AM3aliH Oya KOoATapAbl caKTall KaHa
KOJIMaliAbl, COHBIMEH KaTap OAapfa >KaHa OybIHHBIH DCTeTUKAABIK TidiHAe KaliTagaH
celiaeyre MyYMKiHAIK Oepeai. bya Tacia yaTTBIK OipereifAikTi caKTall OTBIPBIII, OHBI
KOpHEKI ModJeHMeTTe AMHAMMKAABIK >KoHe 3aMaHay!u Typde YCbIHyFa >Karjan
JKacaiAbl. JepTTey HOTUDKeAepi AM3aliiHHBIH >KaHa QopMasapblHia KacHeTTi
poMisaepaiH eMip cypyi o4aapAbl yaKbIT TadalTapblHa OelliMAey apKblAbl >Ky3ere
acaTbhIHBIH KepceTei. MyHAa ®MOLIIOHAAAbI A3aliH TeK KOpKeM OeliHeHi FaHa eMec,
COHBIMEH KaTap MaAeHIU Pe30HaHC TyABIPpaThIH I1all4aAaHyLIbIHbIH ce3iMaepine acep
eTeTiH KYIITi MeXaHM3M peTiHge opekeT erTedi. Oa KepepMeH MeH OOBEKT,
TYTBIHYILIBI >K9HEe A3CTYP apachlHAArbl iIIKi OaliaaHBICTBI OeaceHaipeai. Kasipri
Ka3aKCTaHABIK AU3aliHepAepAiH KacueTTi poMisgepi Oap >KyMmbICc ToxKipmOeci
0AapAplH TepeH TapUXM MoHIH CaKTall OTBIPBIN, MHHOBALMAABIK IIeIIiMAepre
Heri3geAreHiH KopceTTi. bya 3amanaym ausanH ascTypaepi MeH HNPUMHIIMIITePiHiH
COTTI KMBIABICYBIHBIH alKblH Jd1eai. Kwuim yariaepinen ©Oacram coyaeT IeH
rpapuKaAbIK AM3aliHFa AeliHri OapAbIK caladapda ®MOIMOHAAABlL AM3aliH Kasipri
KOHTEeKCTe VATTBIK A49MAI JKeTKi3yaiH TiMai a4ici 001a aaaAbl.

Ocp1aarinra, sMoumoHaaAas! gnsana XXI racelpda TYpaKThl MOACHM COMKEeCTIKTi
KaABIIITaCTBIPYABIH HeTi3Ti cTpaTermsacel 00aybl kepek. Oa KacmerTi pemisaepai
MypaKal XaairepaepiHe aliHaAyjaH KOpPFamabl >)KoHe 04apAbl KYHAEAIKTI OMIPAIH,
©eMipAiH, COHHIH, apXUTeKTypaHbIH >KoHe HUQPPABIK Meaya KeHICTiKTiH Tipi >KoHe
©3eKTi KypaMdaac Oeairi peTiHae KaiTa Oeltimgeniai. boaamiak yprakka ata-0ada
MypacbhlH TeK OKyAbIKTapJa FaHa emec, COHBIMEeH KaTap OJ4apAblH KuMiMAaepiHge,
KaJaJapblHAa, IMQPABIK KYpPbIAFblAapblHAA TepeH SMOLMOHAAAbl AeHrelile Kepy
JKoHe KaOblagay YIIIH >KaFjall >Kacay-MaJeHHeT IIeH Au3aliH apachblHAAFbl OacThl
MiHJAeTTepAiH Oipi.
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CoxpaHeHme cakpaabHBIX CMMBOAOB B YCAOBUSIX T100aau3anmn yepes
®MOLIMOHAAbHBIN AVI3aliH 11 OOpa3oBaHue

AnHoTammsa. B gaHHOI cTaTbhe BCeCTOpOHHE pacCMaTpUBAeTCs IOTEHIIMaA
SMOIIMOHAAbHOTO  Au3aliHa KakK 9®(Q@eKTUBHOIO CpeACcTBa COXpPaHEHUsI U
MOJEpPHM3aluy CaKpaAbHBIX CUMBOJOB Ka3aXCKOM KyABTYPBl B  YCAOBUAX
raobaamsanuy u nudposmsauunu. B mepmos pacrymiein yrposbsl MCYe3HOBEHIS
HaIlMOHAaAbHBIX KOAOB B I100aAbHOM BU3yaAbHOI cpege Aud@epeHInpyoTcs
aKTyaAbHble MPOOAeMBbl TIMOKOIO M OCMBICA€HHOIO BHeApeHMs TpaAWUIIMOHHON
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CUMBOAMKM B  COBpeMeHHBIN  SI3BIK  AM3aiiHa. ABTOpPHl  IPeACTaBASIOT
DMOIVOHAABHBIV AMI3aliH He TOABKO KaK CpeACTBO DCTeTUYECKOTO BO3AVICTBISL, HO U
KaK Ba>KHBIN IIOCpeAHNK, KOTOPBII HOAJAep>KIBaeT U pa3BlBaeT KyAbTYPHYIO ITaMsTh
1 AYXOBHYIO OCHOBY HaluM. B xoae mccaejoBaHUs OBIAM IPOaHAAU3UPOBAHBI
TeopeTHYecKle OCHOBBI U IIpaKTMJecKyue acleKThl BHeApeHMs CaKpaAbHBIX
CIMBOAOB — OpPHaMeHTOB, IPUPOAHBIX U 300MOP(PHBIX MOTUBOB B COBPEMEHHYIO
cuCTeMy BU3yaAbHON KOMMyHMKaumy. C 9TOM Ieapl0 OblaM OIyOAMKOBaHBI
pe3yAbTaThl HOAYCTPYKTYPUPOBAHHBIX MHTEPBBIO C Ka3aXCTAaHCKMMM Al3aliHepaMu
1 OIPOCOB IIOTpeduTeseit. DMIMPUYECKNe JaHHbIE SICHO IIOKa3bIBAIOT pOAb
SMOIIMOHAABHOIO AM3aliHa B YKPeILAeHU) HallMIOHAaAbHOM MACHTUYHOCTY, Ilepejade
KyABTYPHOTO HacAeAus U3 TIIOKOAEHMs B IIOKOJA€HMe U pearnpoBaHUM Ha
SMOIIMIOHAAbHO-DCTeTUYECKIE 3alIpOChl HaceaeHus. B cratbe mpmBOAsATCS CIIOCOOBI
ajamnTaliiy  CaKpaAbHBIX CHMBOAOB B  COOTBeTCTBUM C  TpeOOBaHUAMU
COBPE@MEHHOCTH, He Tepsisl IIPU HTOM CBOETO KyAbTYPHOI'O 3Ha4e€HMsl, OCHOBAaHHOI'O Ha
YAQUHBIX YCAOBUAX B COBPeMEHHOI MoOJe, apXUTeKType U rpadpuieckoM Amu3aliHe.
IIpu »TOM NIOAYEpKMBaETCsI HEOOXOAMMOCTD He IIOBEPXHOCTHOIO, @ ICTOPUYECKH 1
9THOrpadpuyeck 0OOCHOBAHHOTO MCIOAb30BaHMs HAIlMOHAABHBIX CHMBOAOB.
CoueTtaHne SMOIMOHAaAbBHOIO AM3aliHa ¥ STHOAU3alHa AeMOHCTpUpPYeT ITOTeHIIaA
VX BO3POKAEHMUS C IIOMOIIBIO COBPEMEHHBIX BU3YaAbHBIX CHUCTEM, COXpaHssi IIpU
9TOM KyAbTypHBIe KOAbI. CTaThs 3aKaHIMBACTCS IIPaKTUYECKMMI PeKOMEHAAIAMU
AAsl AM3aliHEPOB U KyAbTYpPOAOIOB, a TaKXKe CIelNaAlCTOB, 3allHTepeCOBaHHBIX B
BO3POKAEHUM  HallMOHAaAbHOM  MAEHTUMYHOCTYM, ¥  Hay4YHBIMU  BBIBOJAMIU,
HalpaBAeHHBIMI Ha OyAyIiye 1ccaeA0BaHs.

Kaiouesble ca0Ba: SMOLMOHAABHBI AM3aiiH, CaKpaJbHbIE CUMBOABI, Ka3axcKas
KyAbTypa, HaIlIOHaAbHas WUAEHTUYHOCTh, TIA100aAm3alius, OpHAMEHTHI, BU3yaAbHas
KOMMYHMKALIVSL.

Zhanna Sadykova!, Dameli Suyindyk*2
L2 N. Gumilyov Eurasian National University, Astana, Kazakhstan

Preservation of Sacred Symbols in the Context of Globalization through
Emotional Design and Education
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Abstract. This article comprehensively examines the potential of emotional
design as an effective means of preserving and modernizing the sacred symbols of
Kazakh culture in the context of globalization and digitalization. In the period of the
growing threat of the disappearance of national codes in the global visual
environment, urgent problems of flexible and meaningful implementation of
traditional symbols in the modern design language are being differentiated. The
authors present emotional design not only as a means of aesthetic impact, but also as
an important mediator that supports and develops cultural memory and the spiritual
foundation of the nation. The research analyzed the theoretical foundations and
practical aspects of the introduction of sacred symbols — ornaments, natural and
zoomorphic motifs into the modern system of visual communication. For this
purpose, the results of semi-structured interviews with Kazakhstani designers and
consumer surveys were published. Empirical evidence clearly shows the role of
emotional design in strengthening national identity, transferring cultural heritage
from generation to generation, and responding to the emotional and aesthetic
demands of the population. The article provides ways to adapt sacred symbols in
accordance with modern requirements, without losing their cultural significance,
based on successful conditions in modern fashion, architecture and graphic design.
At the same time, the need for historically and ethnographically grounded use of
national symbols is emphasized, not superficially. The combination of emotional
design and ethnodesign demonstrates the potential for their revival through modern
visual systems, while preserving cultural codes. The article ends with practical
recommendations for designers and cultural scientists, as well as specialists
interested in reviving national identity, and scientific conclusions aimed at future

research.
Keywords: emotional design, sacred symbols, Kazakh culture, national identity,
globalization, ornaments, visual communication.
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TexHMKaabIK 5CTeTMKaAarbl 0eTKi KaOaTThIH KOHILIEIIIMSICHI J)KoHe OHbIH
KacueTTepi

Anpgatna. bya Makazaga TeXHMKaABIK 9CTeTHKadarbl OeTKi KaOaT TyciHiri
JKOHe OHBIH 9pJey MeH KalTay MaTepuaajapblHbIH KYPBLABIMBIHAAFBL poAi
TaAKbl1aHaAbl. beTki KaOaTThH (PYHKIIMOHAAABIK, DCTETUKAABIK >KoHE CHMBOAABIK,
KacueTTepi OHBIH CaHaTTapbIHBIH Heri3iHAe aHbIKTadadbl. MaTepuaagapably OeTki
KabaTTapbl apKblABl OAapAblH KYPBIABIMABIK CHUIIaTTaMaslapbl MeH KOpHeKi acepi
aHbIKTaJaAbl, OyA AM3allH MeH coyJeTTe MaHBI3Abl OPBIH adaabl. Makasada OeTki
KaOaTThIH TeOMeTPpUAABIK KAacc(pUKaILIMIChl, OHBIH ITiITiIHMeH Oali1aHbIChl, COHAA-
aK, OerTki KaOaTTblH (PaKTypachlHBIH MAaHBI3ABIABIFBI KapacTbpblaaabl. beTki
KaOaTThlH (PYHKLIMOHAAABIK >KoHe 9CTeTMKAaABIK KacueTTepi apachlHAa ThIFLI3
Oali1aHBIC OPHATBIABII, OJAap MaTepuaaAblH TeXHMKAABIK CHUIIaTTaMaJapblH FaHa
eMec, COHBIMeH KaTap agaMHBIH IICUXO(PU3NOAOTUAABIK KaOblAAaybIH Aa ecKepeai.
Makaaaga >KakblH yaKbITTa >KaHa calaAbl JAeHTelre KOIIKeH MaTepuaajapAblH
TeXHMKaABIK )KoOaJaybIMeH OallAaHBICTHI 9PTYPAL OHAIpicTepae apaey JKoHe KallTay
MaTepuasalapbiH KOAJAaHy TEeXHOAOTMSICHI KapacTbIpblAaAbl. Kypsblrabic
MHAYCTPUACBIHAA MaTepurallapAblH OeTKi KabaThIH sKo0alay TeXHOAOTUSICHIH eHIi3y
JKoHe JaMBITy JKeKe Au3aliHepAiK )ko0asapAbl icke achIpy YIIIiH KeH MYyMKIHAIKTepAi
ycbiHaAbl. COHFBI KblAAaphl 9pAey >KoHe KalTay MaTepualJapblH ©HAIpyJe >KaHa

Tycri: 20.02.2025; Kaiita kapanabi: 02.03.2025; Bexkitiaai: 15.03.2025; Kou skerimai kyni: 30.03.2025
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HapbplK MHaitga 00a4apl, ¢dakTypacbIMeH, TeKCTypachIMeH >KoHe TycCiMeH
epeKlIlleleHeTiH OeTKi KaDaThIH apAey >KylielepiHae )KaHa e3repicTrep maiga 00445l
bya seprrey TexHmMKaAblK dcTeTHKaAarbl OeTKi KaDaTThIH KOHIIENTyaAAbl MaHbI3bIH
TepeHipeK TyCiHyre MyMKiHAiK Oepeai.

Tyitin  ce3saep: TexHMKaaBIK ®CTeTMKa, IIilIiH, QakTypa, Au3ailH,
(PYHKIIMOHAAABIK, DCTeTUKAABIK KacleTTep, CUMBOAM3M.

Kipicme

TexHmkaablK DCTeTMKada OeTKi KabaT KOHIENIMSIChI — IIINIH MeH
KYPBLABIMHBIH HeTi3Ii ®1eMeHTTepiH OipiKTipeTiH MaHbI3ABI TYCiHiK. beTki KabaTThIH
MarbIHAChl OHBIH (PYHKIIMOHAAABIK, DCTETUKAABIK, KoHe CUMBOAABIK KacueTTepiMeH
TBIFBI3 OallAaHBICTBI, a4 OHBIH 9p/ey MeH KalTay MaTepuaadaphl YILIiH 3epTreayi
KOIITeTeH TeOpUAABIK >KoHe IIpaKTUKAaABIK aclekTidepai KaMTuabl. beTki KabaTThIH
KYPBLABIMBI, OHBIH reOMeTpUAABIK (popMasapbl MeH TEKCTYypaAblK CUIIaTTaMadapbl
apKblAbl MaTepuaalapAblH KOPIiHICiH, Ce3iMiH >KoHe ©3apa 9PeKeTTeCyiH aHBIKTay
AV3alHAAFbl YAKEH poa aTkapaabl. TexHMKaabIK 9cTeTUKajarbl OeTKi KabaT TyCiHiri
OHBIH CaHaTBIHBIH (PyHAaMeHTaAAbIABIFbIHA OalldaHBICTBI dpAalibIM  OipKeaki
cuIIaTTa aHbIKTaAMaliAbl. beTki kabaT KOHLIEIIIUSACE TypaAbl Cypak Maceaeci sapaey
JKoHe KaIlTay MaTepMalJapbIHbIH OeTKi KabaT KYpPBIABIMBIH 3epTTeyde OacTallKbl
KadaMJap >Kacaayda Jenl OoakaHyda. MyHja OHBIH Ma3MyHBI, (PYHKIIMOHAAABI
JKoHe 9CTeTUKaABIK KacueTTepi aHBIKTaAfaH MOPQOAOTUAABIK >KiKTeAyi >KoHe
CUMBOAABIK CUIIaTTaMasAapbl OeTki KabaT Typaabl 0idiMAepiH opTaKTacThIPy YIIiH
SKYMBIC XY prisiaai.

bipinmti aiikbIH Ke3KapacTa, OeTKi KaOaT KOHLIENIIMSACBIH KapacThIpy VIIIiH,
Ke3-KeAreH ©eHIMAl KaOblagay ce3iMTaaAbl >KoHe BU3yaaAbl eKeHAIriHiH OacTalKbl
MoaJliMaeMeciH Tadaml eTedi. ['eoMeTpusablK KepiHicTepai Keaeci MaHBI3ABI (aKT
peTiHAe KapacTelpyFa 004aAbl.

bip 0aiiaanbicTel OeTki KaOatr: »aauncoms, cdepa, TOpoud, aa Kell
OaltaaHbICTEI OeTKi KabaT: KyO, KOHYC, UMAMHAP. ATaAraH OeTKi KabaT Oeariai Oip
reoMeTpUsABIK, purypasapAbl KaAblIITacThIpabl, OipiHIIi KaFjaliga OipeyMeH, aa
eKiHIi >Kargaiiga OipHellle >KaaIlak HeMmece KUCBIK OeTki KaOaTTapgaH
KaAbIlITacaabl. AMTBIAFAHHBIH aMKbIH HOTIOKeCi—OeTKi KadaT ImeH IIiNIiHHIH
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OipiHIIiAiriHiy, OarbIHBICTBIABIFBIHBIH ~ HeMece  ToyeACi3AiriHiH  apacbklHAa
alpIpMaIIbIABIK JKOK €KeHAIrl Typaabl MaaiMaeme.

ConapIKTaH OeTKi KabaT TYCiHIKTiH HeTi3ri cumnaTsl MilliHHIH pyHAaMeHTaAAbI
TYCiHiriHeH MyAaaeM akpIpaMac OearrekTep 004blI caHaaaab! [1].

AnsaniHaarel )KoHEe CoyAeTTeri IIIIiH MeH IilliHAeyAiH KacueTTepi ToMeHae
KOpCeTiATeH KONTereH 3epTrreyllidepal KbI3BIKThIpabl: I'pormmyc B., I'yrHosa A,
I'razuygesa B., ITantanek B., Packuna A.M., Cnaopenko B.®. [2, 3].

bya makaazaga OeTki xabaT TyCiHIiriHiH MaHBI3bl, OHBIH MOP(OAOTUIABIK
KiKTeAyl, >KoHe OHbIH CaHaTTapbl TaAKblaaHaAbl, COHAAM-aK, TYPAl 3epTTeyIIiiepAais
Ko3KapacTapbl MeH IIOCTMOAEPHICTIK TeOopusAra HeridjeareH OeTki KaOaTThIH
KOHIIENITyaAAbl CUIIaThl KapacThIpblaaAbl.

OaicTep MeH MaTepuaaaap

Makasasa OeTki KaOaTThIH KOHLIEIILIMACH >KoHe OHBIH apTypAai KacueTrepi
seprreaeai. Herisri Hasap MaTepnaagapAblH OeTKi KabaTTapbIHBIH (PaKTypachl MeH
OHBIH ©3apa opeKeTTecyiH Taljayfa aydapblaadbl. 3epTrey OapbIChiHAA, OeTKi
KaOaTTapAblH  Herisri  (yHKIMOHAAABIK, BSCTETUKAABIK >KoHE  CUMBOAABIK
cunarraMaJapbl KapacTBIPBIABIN, OAapAbIH KYPBIABIMABIK €peKIIeAiKTepi MeH
MarbplHachl aHbIKTadaAbl. bya ylIiH MaTepmaagapAbl TaKTHAbAl KaOblagay MeH
BI3yaAAbl 9CepiH 3epTTeyre apHalfaH o4icTep KoadaHbldaabl. COHBIMEH KaTap,
TEOPMSAABIK TYpPFblda OeTki KaOaTTapAblH IreoMeTpUAABIK KAaccupUKaLUACH MeH
O/AapAbIH MillliHMeH OaliAaHbICHI TadAaHaAbl.

Taakbplaay MeH HOTIXKeaep

berki KkabaT Typaabl OHTOAOTHAABIK KO3KapacTapAblH TaKbIPHIOBIHAH
aybITKbIMay YINiH HBICAHHBIH «TepPeHAIrHiH» >KOKTBIFbI MAesIChIHA Heri3geareH
MeTaduanKa GpraocoPuACH MeH IOCTMOAEPHICTIK 0i4iM TeopuschiHAa OeTKi KabaT
peain KbIcKalla ecke Tycipemis. [loctMogepHM3MHIH HeTi3iH KaaayIIblaapAblH Oipi
Axuasec Jdeaveyse «/loruka Cmbicaa» KiTaOblHAa [4], OeTki KabaT aHBIKTaMachl
9PTYpAi KoHe MarblHaChbIHaH akKblpaTblaMarigpl: «beTki kabaT DeaceHai emec >xoHe
IIaCCMBTI emec, 04 apadac geHeHiH ic-opeKeTTepi MeH 3apJanTapbIHbIH ©HiMi. Tek
MOJeKyAaAblK KabaTTapAbl OpHaAacThIPYy apKblAbl, OeTKi KabaT KaAbIHABIFBI JKOK, €Ki
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KabaTTapAblH, iIIKi >KoHe CBIPTKBI, Y34IKCi3AiriH >koHe e3apa OallaaHBICHIH
KaMTaMachI3 eTeAl.

bBerki kxabaT (akTypaablFbIH KepceTe OTBIPBIN, OA MaTepuaaAblH KepiHeTiH
KYPBIABIMBIH aHBIKTaliAbl, COHABIKTaH 4a OeTki kabaT ¢akTypachl peabeTiK >KoHe
JKBIATBIPABIK JAdpe>keciMeH curarTasaapl. berki kaOaTTelH MyHJan OeariaepiH
aHBIKTay MaTepuaajapabl PpakTypaablk Oeariaepi OOJNbIHIINA >KiKTeyre MyMKIiHAIK
Oepeai.

betki kabaTTapably >XikTeayi. beTki KkabaTrapablH XikTeayiHe Keaep Ooacak,
OHBIH Heri3iHe KeJeci curaTraMmasdap eHrisdiayi MyMKiH €eKeHiH eCKepe OThIPY Kepek:

1. berki xabar ¢yHKUMA peTiHAe-yTUAUTAPABIK, SCTETUKAABIK, AdCTYpPAi,
CUMBOAABIK KacueTTepAi OeiiHeAeiiAl;

2. betki Kabat daktypa peTiHde —(PU3NKAABIK TaKTUAbAL ©3apa opeKeTTecyai
JKoHe KOpIIaFaH OpTadarbl ICMXOPU3UKAABIK ©3apa opeKeTTecysi KaMTaMachI3
eTeTiH MaTepuaj;

3. beTki KabaT 3aT peTiHAe —3aTTbIH HeTi3Ii KacleTiH aHbIKTalAbl;

4. berki kabar mimrH peTiHAde — (PYHKIMOHAAABIK >KoHe BHCTeTUKAABIK
MarbIHaCBhIHAAFBI KOAeMAl KaAbIIITacThIpaThIH JKoHe OeliHeaeliAl [5];

5. berki kabaT yTuMAUTapABIK >KoHe KOpKeMAiK KacueTrepdeH Oacka
BIHTa/AaHABIPYABIH HeMece MaTeplaaAblH TyCiMeH KepceTiareH, Oip Mesriage >KoHe
ADVIEeKTi (Ilocae0BaTeAbHBIN) TYCTi KOHTPACTTBhIH ICUMXO(PU3MKAaABIK KaTbIHACTaPbIH,
J)KaAfaH KeHICTIKTiK IIleKapachblH KaMTHUABI (MyHJall KacueTrep OeTki KaOaTThl
>KapbIKTaHABIPBLAFaH aKIIeHTTeyiHe COHAal-aK OHBIH allHaAbLABIFbIHA KATBICTEI).

- bipinmi  kargaiiga MiHe3geMeHiH — cuIlaTramachl  (pYHKUMAAAPABIH
caHaTTapblHa OeaiHeai. beTki KaOaTTBIH yTUANTAPABIK (PYHKLIMACH - MaTepuaaAblH
TeXHUKAABIK KacueTTepiH KepceTedi, KOpKeMAiK (PYHKIMACEI - MaTepuaaAblH
AEKOPaTMBTIAIriH OJHaTaAbl, A9CTYypAi (PYHKUMACH - KYHAEAIKTI emipae >Kui
KO/AJAaHBIAAThIH KapallallblM OeTKi KaOaTTap, aa CUMBOAMKAABIK (PYHIIIVICH -
Oearizik cunarraMa OepiareH OeTki Kabar.

- Exinmn >kargaitga OeTki KaOaT cumaTramasdapblH OeTKi KaDaTileH e3apa
dpeKeTTece OTBIPBII HOTIVKe alyAbl >KaTKbI3yFa 0oaaabl. HoTiokeciHne gpuankaabik
KaObl14ay >KoHe ICUXO(PU3NO0AOTUIABIK CUTHAA JKaTaabl. MyHAall cunarraMasapAsl
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Ke/leci MbpIcaldapaa KapacTelpy¥fa 004aAbl: BICTBHIK - CYBIK, YAITiAA€K - TeTic, TIKeHeKTi
- KaObIpFaAbl XKaHe T.O.

- Ymrinmii skarganga, OeTki KaOaT 3aTThIH KacueTi peTiHAe oapekeT eTeai. OHBI
KeJleci Typde cuIlaTrayfa 004aAbl — 3aTTBIH CBHIPTKBI KYPBIABIMBIH CUIIAQTTalTBIH
OeTki KabaT KacueTi, opyuHe, OA iIIKi Ma3MYHBICBI3 MaFblHaChl3 OOAATHIH 3aT YIIIiH
aHBIKTa/AFaH CUIIaTTaMackl OOABII TaOblaaAbl, aAaiiga, Ma3MyHABl TeK IIIIiH
TOATBIPY peTiHAe Taadayra Ooamaiiabl, Oipak «... MasMYH - 04 adaMHBIH >KacaraH
OapAabIK HilliHAepiHAe 00AaTBIH MaFrblHAABIK, KaAIMBIABIK, 3aTTBIK eMec, KaOblajay
JKoHe KOJAaJdHy YpdiciHAe HilriHHeH Ta3a (PYHKIIMOHAAABIK KacleTTepiHeH apThIK,
0oaMacaga keM pea aTKapMalabl» [6].

- Teprinmii >xaraaiga, OeTki KabaT MaTepuaaAbl YIBIMAACTBIPATBIH MilTiHAIL
aHBIKTallAbl, OHBIH HEeTi3Ii cuIlaTTaMaJapbl MeH IIiIIiHHIH OeTKi KabaThl apKbIABI
DKCIpeccuBTi KacueTTepiH kepceteai. ITiniH OeTki kabaTcpl3 eMip cype aaMaiiAbl.
byaan Getki KkabaT >koHe OHBIH agaMHBIH KaObla4aybIHBIH apKacblHAa 3aTThIH Hopce
peTiHge aliHaAy IIpolleci >Kypeai Aell KOPBITBIHABI Kacayra 00aaabl. TexHMKaAbIK
OHIMHIH IIIIiHI KaHINaABIKTBI aAeKBaTThl 00/cCa, COHINAABIKTBI OeTKi KaOaTbhIH
MeHTepy OHaliblpak, 0oaaapl. JusaiiH TeXHOAOIMACBIHAAFBI HAesAapAbl OepyaiH
aHBIKTBIFBI MEH AM3aViHepAiK 3aTTblH ajaMfa 9CepiHiH TUIMAIAITIH apTTRIPY YIiH
IIIIiHHIH ~eH TOABIK OeliHeciH >Kacay yuIH OeTki KaOaTTblH OapAbIK
cunarTaMaJapblH Naljalany Kaxer [7].

- becinmi >xarganga, OeTki KaOaTThlH cuIaTTaMaJapbl ©HJAeYAiH >KoHe
JKapBIKTBIH KOpiHyiHIH cumaTbiHa OalidaHBICTBl, OyA MaTepuaAAblH TYCTiH
KaObl14aHybIHa acep eTeai.

CayaeTTik HbICAHHBIH ®MOIMOHAAABIK dcepi HerisiHeH ¢akTypacblHa, TYCiHe,
KOAJaHBIAFaH MaTepuaadapAblH OeTKi KaOaTBIHBIH KYPBIABIMBIHBIH CHUIIaThIHA
OaraanpicTel. bariep B.E. e3 >kKyMbICBIHAQ 494 OCBI cuHaTTamMalap TUICTi KOpHeKi
OeliHere y/AKeH ocep eTeTiHiH aTall eTeAi [8].

bBerki ka®aTTelH (PYHKUNMOHAAABIK >KOHe 9CTeTUKAABIK MOHI AM3alHAAFLI
MaHBbI3Abl KOHLEIILMAHBI Kypalidbl. MaTepuaaablH aybIpABIFBI HEMece >KeHiAAiri,
MIATIIITIr, HBICAHHBIH TBIFBI3ABIFBI ocepAepi OeTki KabaTmeH OariaaHbBICTBL. beTki
KaOaTThIH ToKipuOeAik MaHBI3EI 3aTTapAbl IalidalaHyAad, OAapAblH PYHKIIVOHAAABL
KO/AJaHyblHAa MaHBI3AbI pea aTKapaabl. beTki kabar Tipaabl KepKeMAiK TYCiHIK
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mimriH, Tyc, ¢axrypa, peaved, CypeT HeMece TeKCTypa CHUIIaTTaMalapbIHBIH
>KUBIHTBIFBIHAH Typaabl [9, 10].

beTki kabaTThIH KYPBLABIMBI MEH KacueTTepi KOII aclieKTili 00ABIIT TaOblAaAbl.
bipinnrigen, 6eTki kabaTThIH (PYHKIIMOHAAABIK >KoHE HCTETUMKAABIK (PYHKIIMAAAPBI
apachbIH/Aa THIFbI3 OaliaaHbIC Oap: 04 TeK MaTepuaAAblH CBIPTKBI KOPiHiCiH FaHa emec,
COHBIMEH KaTap OHBIH KOA4aHy MaKCaTblH Ja aHbIKTaliAbl. TexHMKaAbIK >KaFbIHaH
aaraHja, OeTki kabaT MaTepmaaablH (PYHKIIMOHAAAbl KacHeTTepiH KepceTeai, aa
DCTETUKAABIK TYPFbIJaH OA4 AV3alHEPAIK IIelIiMAep MeH ©Hep TYbIHAbLAaPBIHBIH
KOpiHICIH KaaAbIITacTeipadbl. Mpblcaasl, apTypai TekcTypadap MeH peabedpTep
MaTepHraaAapAblH KaOblaAaHYbIH ©3repTe alalbl, 0AapAbl BICTBIK HeMece CYBIK, Teric
HeMece TiKeHeKTi eTinm cumarrayra Ooaaabl. bya Kacmerrep MartepmaadapAblH
11cXoPpU3MOAOIVABIK dCePiH 3epTTey apKblAbI TepeHipek TyciHiaeal.

OpOip OeTki KabaTTBIH CUIIaTBl OHBIH MaTepuaAAblK KYPBLABIMBIHA TikeAel
Oali1aHBICTBL: OA TeK TeXHUKaAbIK KacueTrTepAi FaHa eMeC, COHBIMEH KaTap
9CTeTUKAABIK ocepai ae Oepeai. beTki KabaTTap miIliHHIH (QYHKIMOHAAABIK >KOHe
DCTeTUKaABIK MaFbIHaAapbIH Oepei, COHABIKTaH ITiIlliH MeH OeTKi KabaT apachIHAAFbI
TBIFBI3 OallAaHBICTBHI TaA4ay MaHBI3ABL. ['eOMeTpUAABIK KepiHicTepAiH MaHBI3BI
epekKIlle, OIiTKeHi odap OeTKi KabaTTapAblH KYPBLABIMBIH aliKbIHAAABI.

KopbITBIHABI

berki KkabarTblH TyciHiri TeK 9SCTeTUKAABIK HeMece (PYHKIIMOHAAABIK
cunarraMajdapMeH Imekreamerigi. Oa MaTepuaaAblH CBIPTKBl  KYPBIABIMBIHAH
Oacrar, OHBIH aJaMHBIH KaOblaJayblHAAFbl dcepiHe AeNiHIT KeH ayKbIMABI
acriekTizepai kamMTuAbl. beTki KaOaTThlH (PYHKLNMOHAAABIK >KoHE 9DCTeTUKAABIK
KacueTTepi AM3aiiH MeH coyAeTTeri MaHbI3Abl pea aTKapaabl. COHbIMeH KaTap, OeTKi
KabaTTap apKblAbl MaTepuaajdapAblH (PU3MKAABIK >KoHe IICUXO(PU3MOAOIMAABIK
acepaepi KeHipeK 3eprTreayi KaxkeT, ceOebi oaap KepKeMAIK IIeH TeXHMKAaABIK
HIenriMaepaid TMiMAiAiriH apTThIpa adaAbl. beTki KabaT meH MiIliH apacbhIHAAFBI
e3apa opeKeTTecy OapAblK OObeKTilep MeH KYPBIABIMAAPABIH SCTeTUKAABIK >KoHe
(PYHKLIMOHAAABIK KYHABLABIKTaPbIH apTTRIPYAa IIenryli pakTop 00ABIII TaObLAAABI.
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banmmaxan Hypmaxanos?!, Micaam Mapxk*2
L2Espasuiickuil HayuoHarbHbli yrusepcumem umenu /. H. I'ymuresa, Acmana, Kasaxcman
Konnermms moBepxXHOCTHOIO €405 B TEXHIYECKOV DCTeTUKe ¥ erO CBOVICTBa

AHHOTaHI/I}I. B crarpe paccMaTpuBaeTCsa IIOHJITVIE IIOBEPXHOCTHOIO CAOs B
TEXHUYIECKOU DCTETUKE U €TO POA4b B CTPYKTYp€ OTAEA09HBIX I O6/H/ILIOBO‘IHI)IX MaTepraaoB.
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QyHKIMOHAABHBIE, DCTETUYECKNE U CUMBOANYECKIE CBOVICTBA IIOBEPXHOCTU OIIPeAeASIIOTCS
Ha OCHOBe ee KaTeropuit. IIoBepXHOCTHBIE CA0U MaTepuaA0B OIIPeAeASIOT UX CTPYKTYPHBIE
XapaKTepUCTUKM U BU3yaabHOE BO3AENICTBUE, YTO UIPAeT BaXKHYIO pOAb B AU3aliHe U
apxutektype. B cratbe obcy>kaaeTcsi reoMeTpuyeckas KaaccuduKalys IOBepXHOCTe, X
CBsA3Db ¢ POPMOIL U 3HaUeHNe TeKCTYPHI IIOBEPXHOCTH. Y CTaHaBAMBAETCs TeCHAsI CBS3b MeXKAY
(PYHKIIMOHAABHBIMU ¥ HCTETUYECKMMHU CBOVICTBAMM IOBEPXHOCTH, KOTOPbIe YIUTLIBAIOT He
TOABKO TeXHMYeCKMe XapaKTepUCTUKU MaTepuada, HO U ICUMXO(PU3MOA0TMIecKoe
BOCIIpUATIIE YeA0BeKa. B crarbe paccmarpuBaeTcs TeXHOAOIM S IPUMEHEeHNsI OTA@AOYHBIX U
00AMITOBOYHBIX MaTepualoB B Pa3AUMYHBLIX OTPACASIX IPOMBIILAEHHOCTH, YTO CBA3aHO C
TEXHUYECKMM AM3allHOM MaTepuasioB, KOTOpble B IOCJAeAHEee BpeMsl BBIIIAM Ha HOBBIN
KayeCTBeHHBbII ypOBeHb. BHeapeHme m pasButTie TeXHOAOIMN AM3aiiHa IIOBEPXHOCTU
MaTepualoB B CTPOUTEABHOV OTpacAM OTKPbIBaeT INMPOKME BO3MOXKHOCTU AAs
peaansanuy MHAMBUAYAABHBIX AVI3AIHEPCKUX IPOEKTOB. B mocaegHie roabl mosBuAacs
HOBBIJI PBIHOK B IIPOM3BOACTBE OTAEAOYHBIX UM OOAMIIOBOYHBIX MaTepUaAOB, IOSBUANCH
HOBbIEe pa3pabOTKM CHCTeM OTAeAKM IIOBePXHOCTel, OTAnJalonuecs pakTypoil, TeKCTY POl
n 1uperoM. /JaHHOe mccaegoBaHMe oOecrieduBaeT Ooaee TaAyDOKoe —ITOHMMaHNe
KOHILIEIITYaAbHOTO 3HAYEHIIST [IOBEPXHOCTHOTO CA0S B TEXHIMYECKON DCTETUKE.

KaroueBble caoBa: TexHmyeckass ©cTeTuka, ¢opma, ¢akrypa, AMU3ailH,
(PYHKIIMOHAABHOCTD, DCTETHYECKIEe CBOCTBA, CMMBOAMKA.

Baimakhan Nurmakhanov?, Islam Mark*?
L2[..N. Gumilyov Eurasian National University, Astana, Kazakhstan

The Concept of Surface Layer in Technical Aesthetics and its Properties

Abstract. The article discusses the concept of the surface layer in technical aesthetics
and its role in the structure of finishing and facing materials. Functional, aesthetic and
symbolic properties of the surface are determined on the basis of its categories. The surface
layers of materials determine their structural characteristics and visual impact, which plays
an important role in design and architecture. The article discusses the geometric
classification of surfaces, their relationship with shape and the meaning of surface texture.
A close relationship is established between the functional and aesthetic properties of the
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surface, which take into account not only the technical characteristics of the material, but
also the psycho physiological perception of a person. The article discusses the technology
of using finishing and facing materials in various industries, which is associated with the
technical design of materials, which have recently reached a new qualitative level. The
introduction and development of surface design technologies in the construction industry
opens up wide opportunities for the implementation of individual design projects. In recent
years, a new market has emerged in the production of finishing and facing materials, new
developments in surface finishing systems have emerged, differing in texture, texture and
color. This study provides a deeper understanding of the conceptual meaning of the surface
layer in technical aesthetics.

Keywords: technical aesthetics, form, texture, design, functionality, aesthetic
properties, symbolism.
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