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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) ux)e+kiu = F(x,t), (x,t) € (0,6) x (0, T), resting on a viscoelastic foundation,
is studied. It is assumed that the rotation at the left boundary 0(t): = ux(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)16 = uy(0,)||72¢qp) + (1/2)||ur — u(,
)| |i2(0,l) 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

———————— €T
uw(0,) =0 % % % u(l, t:) =0

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

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)
u(0,t) = u(0,1) =0, u(l,t) = u..(£,1) =0, t € (0,7).

from the following boundary and final time measured outputs

6(t) := u,(0,1), t € [0,7],
ur(z) :=u(zx,T), t € (0,0), ()

respectively.
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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, kr > 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 1 © = ux(0, ;; F)IL2(0,T) +1/2 I ¥ = u(:, T; F) Il i w00, 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? (Qr). This important tool is then
employed in solving of concrete inverse problems.
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Materials and methods
We assume that the inputs in (1) satisfy the following basic conditions:

{ pasri s € L2(0,0), ky >0, F € L2(Q), @

0<pp <palx) <p, 0<rg<r(z) <7, 0< po < p(x) < gy, 2 €(0,0).

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

(PF)(t) :=u(0,t; F), t € [0? T]’ )
(VF)(x) :==u(x, T F), z € (0,0), F e 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
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L;= \/3_€Cl [\/3_€Clcf + ||'9||L2[0_.T)} + ﬁ@g [\EC?CF + ||'*'-"-T||L2(0.-f)} (9)

is the Lipschitz constant, while

(wf = BXD(T/!#'D) -1, Fﬁ = fo BXP(T/!?U)/?’U (10)

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

Proof. We use estimates

el 22 0,1 120,00 < C1 ||F|l L2T),
l2exx|l L20,1; L20,0) < C2 || F|l L20T),

for the weak solution u € L? (0, T; V2 (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‘0”1‘5&'3&'3”1;2 (0,T;L2(0,6))
(-, T)“LZ(U 0= <T ||U:ra:HLz (0,T;L2(0,6))

these estimates yield:

||’fi-a:(0, ')||L2((1,T) < \@CIHF”LQ(QT)‘

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

On the other hand, using Corollary 10.1.6 in [3], we can prove that
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T (F1) = T (F2)|

1
< 3 [H‘I’EHLZ(U,T) + ||®Fs| 201y + QHHHL?((},T)} |®F, — ®F3|| 20,7 (12)
1
+§ [H‘I’FLHLZ(U,T) + |V E|| 20,1y + QH'U'THL%U,E)} |VE, — WE|| 20,7

for all F1, 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 6u (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(QT)'

Using estimates (11) and (13) in (12), and taking into account that [|F|l 12 <
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 F < L? (CJ).
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Proof. Evidently, the set of admissible loads _#" 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).

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

(1)-(2).
Denote by 0] (F): = J (F + 6F) — J (F), F, F + 6F € T 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 du (x, t) by arbitrary function w €
L2 (0, T; V% (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 (#):

IIpobaembl undiceHepHoll epagpuru u Problems of engineering and
npogheccuonanvrozo obpasosanus Nel (76) «2025 13 professional education M2l (76)+2025



ISSN 2220-685X Unoicenepnix epaguxa dcone xaciou oinim npodnemanaper Nel (76) « 2025

 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].

5]

(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(@)t — p(@)n + (r(@)ter) o + kit = 0, (2,) € O,

ia,- [u(z,T) —ur(z)], z € (0,0),  (@8)

[ B(0,1) = hra(0,1) = G(L, 1) = pra(C,8) = 0, t € [0, T].

§ Y(x,T)=0, Pz, T) =

=

Then the integral identity (15) implies the following input-output relationship:
¢ T [t
/ [u(z, T) —ur(x)] du(z, T)dr = / / SF (z,t)(x, t) dedt.  (19)
0 o Jo

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 Y(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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Aaempap XacaHOB
Koxxaeau ynusepcumemsi, Koxaeau, Typrxus

Diiaep-bepHyaan apkaablk My@TacblHAa TYTKBIP cepHiMAilikKe HeTi3geareH
KYpPbLAbBIMAAFrbl OeArici3 KeHiCTiKTiK-yaKbITTBIK JKYKTeMeAepAiH TapaayblH
KayiTa Kypy a4ici

Anpaatna. bya xymseicta p(x) us + p(x)ue + (r(x) ux)e + kew = F(x,t), (x,t) € (0,£) x (0, T),
TeHJeyiMeH OacKapblaaThlH >Kall FfaHa KOAJAUTBIH OipTekTi emec ODitaep-bepnyaan
IIIOFBIPbIHAA OeArici3 KeHICTIKTiK-yaKBITTBHIK >KyKTeMeHi F(x,t) KaAIlbIHa KeATipyAiH Kepi
KO31 MaceaeciHe )kaHa MaTeMaTUKaAbIK MOAeAb KoHe KaHa Tocia ycbiHblaraH. t) € (0, £) x(0,
T), TyTKBIp cepriiMai ipretacka tipeares, septreaeai. Coa kak mekapadarst 0 (1): = ux(0, t),
t € (0, T), aitHaay, consimeH Kartap ur (t):=u(x, T), x € (0, {) conrsl yakprrta T > 0 aybITKyBl
©/IIIeHeTiH IIBIFBICTap peTiHAe OepiareH gen GoakaHadbl. TUXOHOB (PYHKIIMOHAAABIK
J(F)=(1/2)]|6 — ux(O,-)lliz(OlT) + (1/2)||ur — u("T)”iZ(o,z) TrukxoHOB (PYHKIMACH YIIiH
MUHUMM3anusaay eceOi peTiHae Kepi ecenTi KailiTa TY>KbIpbIMJay YIIIiH eHrisiaren. bya
QYyHKUMA VIIH aliiKbIH TpagueHT Qopmyaacel aabiHFaH. Ocbl popmyaa HerisiHae
KapacThIpblAaTBIH Kepi ecen YIIIiH KOHBIOTaTTBHIK I'paldMeHT aATOpUTMI >KacaaraH. bya
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aATOPUTM OeArici3 KeHiCTiKTiK-yaKBITTBIK XYKTeMeHi IIyChI3, COHAAll-aK Ke34elCOK IIyAbI
©/IIIeHIeH IIBIFBICTapAaH XKOFaphl 49A4iKIIeH KaAIllblHa KeATipyre MyMKiHAIK Oepeai.

Tyitia cesaep: Ditaep-bepHyaan moreipsl, Kepi koappuuneHT ecedi, Hertmannan
Heiimanra onepatopsl, KBauieliMHiH Oap 004ysl, Ppelite rpaayeHTi.

Aaemapap XacaHos
Yrusepcumem Kodxaaru, Kodxasru, Typuus

MeToa peKOHCTPYKIIMM paciipejeaeHNs Her3BeCTHDIX
IPOCTPaHCTBEeHHO-BPEeMeHHBIX HaIPy30K B KOHCTPYKIIV Ha OCHOBe
BA3KOYIIPYTOCTH B 0aA09HOM CBsI3M Diiaepa-bepuyaan

AnHoTamms. B sanHON paboTe m3ydaeTcs HOBasi MaTeMaTnyecKasl MOJAeAb U HOBBIN
II04X0A K 3aJaue PeKOHCTPYKIIUY HEM3BECTHON IIPOCTPaHCTBEHHO-BPEMEHHON Harpys3Ku
F(x,t) or oOpaTHOrO MCTOYHMKA Ha IIPOCTO OIEPTOM HEOJHOPOJHOM IIyuke Diiaepa-
Bepnyaan, noagunsstiomemcs ypaBHeHUIO p(x)us + u(x)ur + (r(x)ux)xx+ keu = F(x,t), (x,t) € (0,£)
x (0, T), onmparomemMcst Ha BA3KOyIIpyroe ocHoBaHIe. Bpamenne 0(t): = ux(0, t), t €(0, T), a
Take oTKAoHeHUe ur (t): = u(x, T), x € (0, {) B mocaeanmnit MoMeHT BpemeHn T > 0 mpu
CINTAIOTCS M3MepsieMbIMM  BbIxodamu. @Dynknmonaa Tuxonosa J(F):= (1/2)]|6 —
ux(O,-)llfz(O'T) + (1/2)||ur — u("T)”iz(o,l) BBOAUTCSL AAs IepepOpPMyANPOBKU OOPaTHON
3agauM Kak 3adauy MuHuMusauuy GyHkunm TukumxoHosa. Aas1 9Toit GyHKIMY ITOAydeHa
sBHasl (¢opmyaa rpaauenHTta. Ha ocHose 31Ol (QOpPMyAbl IIOCTPOEH aATOPUTM
CONPsKeHHOIO TpadMeHTa AAsl paccMaTpuBaeMoll OOpaTHOM 3adayy. DTOT aATOPUTM
II03BO/ASIeT BOCCTAHOBUTH HEM3BECTHYIO IIPOCTPaHCTBEHHO-BPEMEHHYIO HarpysKy M3
BBICOKOTOYHBIX MI3MEPEHHBIX BLIXOAOB Oe3 IITyMa, a TaKXKe CO CAy4JaifHbIM IITyMOM.
KaroueBnie caoBa: paccaoeHne Diiaepa-bepryaan, oOparHas koddpduiimeHTHAs
3agada, oneparop Hermmana-Heiimana, cymjectsoBanne KBasupeneHns, rpaauent @permre.
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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
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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 1V).

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 ~ Figure I -Small Patterned
(2006), Sibiu (2007), and Istanbul (2007). Itis one of the |, | 05" “fPet

estern 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)

IIpobaembl undiceHepHoll epagpuru u Problems of engineering and
npogheccuonanvrozo obpasosanus Nel (76) «2025 25 professional education M2l (76)+2025



ISSN 2220-685X Huowceneprix epagpura sncane kaciou oinim npodoremanapvl Nel (76) « 2025

@A APEAYS A @A AN S A S Ak s (ks

W W
g EWS

L& N B

PS
B
s
By

oY T P T v e v Y e sl .
N L " o8 CP

® ¥

BAXBANBANBAN BAN SAN AN S ALY ® AN @

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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filled 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
«evreny, 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
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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 3arimoranr!, Puaan Ilypan?
L2Axdenus ynusepcumemi, Anmarus, Typxus

I'oabOeviH KiaeMAepiH caKkTay JK9He KaalblHa KeATipyAiH pecTaBpaliVisiAbIK
AVI3aliH daicTepi

Angatna. TypikrepaiH KeHe eHepiHiH eH MaHbI3AblAapbIHBIH Oipi — TOKy eHepi.
Kemmeai emipain acepiHeH oaap TOKbIMa OyMBIMAapbIH >Kacall, TOKyFa OHall, Ka’KeT
OoaraH >Kardariga keMmekke Keaeai. Ochl TOKbIMaZlapAaH TOKbIMa TOKY TOOBIHA >KaTaTBIH
KiaeM yariaepi OyriHge MypaxKaiidapga, >Keke KoAJeKlusdapga >KeHe yiiaepae Oap.
TaOury mmkizaTrieH TOKBIAFaH KideMJep CBHIPTKBI (paKTOpAapAbIH dCepiHEH YaKbIT eTe
TO3BIII, TO3BbIII KeTedi. TypakThl KOHcepBallisilday >KoHe KaAIlblHa KeATipy ogicrepi Oya
TO3yABIH aAAbIH adaabl. Ockl mIapadapdaH 0acka, KaAIlbIHa KeATipy 3epTTeyaepi
TOKbIMaJarbl >KeTiCIIeNTiH OeAiKTepAi TOABIKTBIPYFa >KoHe YATiHi, MOTMBTI >KoHe TYC
TypaAbl aKkIapaTTbl aHbIKTayFa KOMeKTeceai gemn caHadaAbl. PecTUTYIIMAABIK 3epTTeyaep
apKblABl OyAiHTeH KideMAepai TOABIFBIMEH Kepyre 0oaaabl. 3epTTey HbICAHBI OOABII
TabbLaaThiH ['0ab0Oelin kiaem yariaepi 16 raceipgan Oacran cyperini I'anc XoabeitHHiH
KapTMHaJdapblHa eHrisdiaren. bya seprreyae Typik xone Vcaam enHepi MypasKalibIHBIH
TisiMmaeMeciHAe TipkeareH TepT ['0AbOeiiH KideM YATiCiHIH TeXHMKaABIK, MOTUB >K9He
KOMITO3UIISABIK epeKItelikrepi Taaganasl. Kizemaepain xeTiciieiitiH, To3raH 0eaikTepi
JKoHe Tyreadiri nu@pAablK TypAe CBI3BLABII, KaAIlbIHa KeATipy 3epTTeyaepi >Kyprisiaim,
TyTac KiaeMaepAaiH cyperTepi eHriziaai.

Tyiin cesaep: l'oanOeitn, T'oapOeliH KiaeMaepi, TOKy ©Hepi, KOHcepBalus,
pecraBparns, Kiaem AM3aiiHbl.
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Owmep 3animoray?!, @uaan Ilypan?
L2Vnusepcumem Axdenus, Anwmarvs, Typuus

VccaeaoBanme coxpaneHnusi 1 pecrappaiym KOBpos ['oabp0eriia ¢ moMombio
pecTaBpaliMOHHOIO AM3anHa

Annoranmysa. OAHNM U3 BasKHEMIINX APeBHMX VICKYCCTB TYPOK sIBASTCs TKadecTBoO.
baaroaapst coemy koueBomy o0Opa3y >KM3HM OHM MOTIAM AerKO co3jaBaThb M TKaTb
TeKCTUABHbIe U3AeANs], YTO IPUTOANAOCH UM TP HeoOxoauMocT. KoBpbl 9TOI TKaIko
TPYyIIIBIL, KOTOPBle OTHOCATCSA K TKAlIKOM TpyIlIe, ceifdac HaXOAATCA B My3esX, YaCTHBIX
KOAJAEKIVIAX M AoMaxX. KoOBpel, cOTKaHHBIE 13 HATypaAbHOIO ChIPbs, CO BpeMeHeM
M3HAIIMBAIOTCS U ITOPTATCS M3-3a BHEITHUX (PaKTOPOB. PeryasipHbie MeToABI KOHCEpBaLIIN
U pecTaBpaliy IpeA0TBPaIaloT 9TO yXyAllleHue. B 4011oaHeHne K 9TUM MepaM CYUTaeTCs,
4TO pecTaBpallMOHHbIE MCCAeAOBaHMs IIOMOTaiOT BOCIIOAHMUTL HeAOCTaloIle 4YacTu
TKadyecTBa M pacKpbITh MHPOpMaInio od yzope, MoTuBe 1 1iBeTe. IIoBpeskeHHbIe KOBPBI
MO>KHO YBUAETDH LI€AMKOM C IIOMOIIBIO PECTUTYLIVMIOHHBIX MCCA€A0BaHUI. Y30phl KOBPOB
l'oapOeiiHa, KOTOpBIE ABASIOTCA IIPeAMETOM MCCAeAOBaHMs, BKAIOYEHBI B KapTVHBI
xyaoxHuka I'anca I'oanOeiina XVI Beka. B aTom nccaegosannm Oblam poaHaAU3UpOBaHbI
TeXHIYeCKre, MOTUBHBIE 11 KOMIIO3MIIMOHHBIE OCOOEHHOCTU YeThIpeX y30pPOB KOBPOB
I'oapOeliHa, 3aperncTpupOBaHHBIX B KaTaaore My3ses Typelkoro 1 1cAaMCcKOTO MCKYCCTBa.
OrtcyTcTByIonye, M3HOLIEHHBIe YaCT! U BeCh KOBep ObLAM IIPOPUCOBaHEI B IM(PPOBOM BUAE,
IIpOBeAeHbl pecTaBpallMOHHbIe MCCAeAOBaHMNs, UM ObLAM BKAIOYEHBI M300pa’keHIUs BCero
KOBpa.

Karouesbie caoBa: I'oap0eriH, koBprl I'0ab0eliHa, TKallKoe MCKYCCTBO, COXpaHeHue,
pecraBpanusl, AU3aiiH KOBPOB.
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Adaptive Learning Strategies in Engineering Graphics Education with Visual
and Neural Technologies

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

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

Introduction

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Results and Discussion

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

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

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

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

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

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

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

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

* 2 tasks on descriptive geometry;

* 1 task on engineering graphics with CAD elements;

* a design section with elements of composition.

Average score:

* Group A -71.2 out of 100;

* Group B - 87.4 out of 100.

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

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

* How interesting it was for them to learn;

e How clear was the material;

* Would they like to continue using this format.

Group B:

* Interest: 9.2

* Understanding: 9.0

* Desire to continue: 9.6

Group A:

* Interest: 6.7

* Understanding: 6.2

* Desire to continue: 5.8

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

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

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

Group B demonstrated:

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

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

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

Traditional vs Adaptive EMC Performance Compasicon

100
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10 i B

Time per Task Average Score Engagement  Satisfaction Creativity (1
(min) (%) (1-10) 5)

B Group A (Traditional EMC) B Group B (Adaptive EMC)

Figure 1 — Comparative analysis of performance metrics between the traditional and
adaptive educational methodological complexes

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

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

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

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

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

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

Conclusion

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

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

Tyitin cesaep: OeitimaeaeTiH OKy—o4icTeMeiK KellleH, MH>XKeHepAik rpaduka, cpizda
reoMeTpus, OKy Ma3MYHBIH BU3yaAu3alusiay, KOTHUTUBTI OKBITY, TUQPPABIK I1e4arormka,
OiaiMm Oepy yAepiciH aBTOMaTTaHABIPY.

Ayes baiaa06ekos!, Paxmat CuHgapoB*?
IEepasuiickuti HayuoHarvHoll yHusepcumem umeru /.H. ['ymunresa, Acmana, Kasaxcmat.
*Tawxenmckuil zocyoapemeertbli mparncnopmuuii uncmumym, Tawxenm, Y30exucman,
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AganTusHBIe cTpaTerny o0y4eHNsI B MHXXeHepHOI rpaduke ¢
JICIIOAb30BaHMeM BU3yaau3aluy M HepOoceTeBbIX TeXHOAOTUIM

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

KaioueBble caoBa: ajalTUBHBIN y4eOHO-MeTOAMYECKNII KOMIIAEKC, MH>KeHepHas
rpaduka, HauepTaTeAbHas TeOMeTpus, BU3yaAn3anus y4eOHOro KOHTeHTa, KOTHUTVBHOE
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oOydeHme, WHAMBUAyaAu3alnus oOydeHNUs, umdposas Ielarornka, aBTOMaTU3aIIUsI
oOpa3oBaTeAbHBIX ITPOIIECCOB.
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VmxeHepaik-rpapMKaabIK Id3HAEPAL OKBITYAbI JKYJieAiaiK TYFBIp Heri3iHae
JKeTiAAipyaiH TeOpMsABIK HeTi3Aepi

ABgaTtna. 3aMmaHaymu WHXXeHepAiK 0iaiM CTyaeHTTepAiH KeHICTIKTiK oOlidayblH,
’Kobajay AarAblaapblH >KoHe IIM(PPABIK TeXHOAOIUsAAapMeH >KYMBIC icTey KalileTTepiH
AAMBITYBIH Tajlamll eTedi. /ereHMeH, WHXXeHepAiK-rpapUKaAblK II9HAEPAI OKBITYABIH
AdCTYPAi 94icTepi MaTepuaaabl MEHTEPYAiH JKOFaphl 4€HIelliH YHeMi KaMTaMachl3 eTHelAl.
bya Makaaaga OKpITyFa OKYleAidiK TYFBIPABIH apTHIKIIBIABIKTaphl >KoHe OHBIH
UHXKeHepAiK-TpapuKaAbIK II9HAepAi MeHTepy TUiMAiJiriHe acepi KapacTelpblaadbl. 3epTTey
OapbICBIHAQ OKBITYABIH AdCTYpPAi, MHTEPAKTUBTI >KoHe >Kylleaiaiaik ogicreremesepine
caAbICTBIpMaAbl Taljay, COHAal-aK OAapAblH THiMAiairin Oarasayfa MyMKiHAIK OepeTiH
IeJarornmKaAblK 9KCIEPUMEHT KYPTidiadi. AAbIHFaH HOTVDKeAep >KYMeAidiK TYFBIPABIH
TEOPUAABIK MaTepuaalbl Oepik MeHIepyre raHa eMeC, COHbIMEH KaTap MHXXeHepaik
KbI3BMETKe KaXkeTTi NpPaKTUKaABIK AarAbldapAbl AAaMBITYFa BIKIIAaA €TeTIHAITIH KOPCeTTi.
Taagaay nerisinae 6iaim Oepy ypaiciHe >KylieAidiK TYFBIPABI €HIi3y OOMBIHIIA YCBIHBICTAP
>kacaaapl. bya agicremeni icke aceIpy cTyAeHTTepAl gaspAaay callacbhlH apTThIpyFa, OAapAbIH
KociOM Ky3ipeTTiAiriH >KakcapTy¥Fa >KoHe OKY YPAiciH MH>XKeHepAaik 0iaiM OepyaiH 3amaHayu
TaJallTapblHa OelliMgeyre MyMKiHAIK Oepeai. OKBITYABIH A9CTYpAai >KoHe IM(pPABIK
dJicTepiH MHTeTpalNsilay, aBTOMaTTaHABIPBLAFaH JKobaaay xyiieaepin (AXKK) naitgasany
JKoHe >KoHe IIoHapaAblK ©3apa opPeKeTTeCTiK Macelelepi KOCBIMINA KapacThIPblLAaAbl.
CryaeHTTepaiH OKy YpdiciHe KaTbICybIH Oaralayfa, COHJall-aK OKBITYABIH OeaceHAl
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dicTepiHiH MOTHUBaILIVIsI MEH OKY yATepiMiHe acepiHe OacThl Hazap aydapslaaasl. XKyiieaiaik
TYFBIpABl KOAJaHy II9HAI KeIleHAl MeHrepyAi KaMTaMachld eTedl, CTyAeHTTepAiH
aHAAUTUKAABIK KaOideTTepiH apTThIpaAbl KoHe OAapAblH KociOM KbpI3MeTKe OeltiMaeayiHe
BIKIIaA €TeAl.

Tyitin cesaep: nmwxeHepaik-rpaduKaAbIK MOHAEP, JKYIeAiaik TYFbIP, MHXXeHepAiK
6iaiM, INPPABIK TEXHOAOTHUAAP, OKBITY daicTepi, AXIK, 5ko6aabIK OKBITY.

Kipicmie

Kasipri 3amaHfsl >KoFapsl 0iliM >Kylieci eHOeK HapBIFBIHBIH, TEXHOAOTVSIABIK
MHHOBALIMSAAAPABIH >KoHe UM(PABIK IIelriMaepaiH >KblAJdaM ©3Tepill OThIpPFaH
TadalTapblHa OelliMAeay KasKeTTidirimeH OeTrie-OeT Keairnm oTwIp. VIH>KeHepaik
MaMaHABIKTap4a CTyAeHTTepAiH KeHICTIKTiK ol14ayblH, )Ko0alay AarAblAapbiH KoHe
3aMaHayy MoOJeAbJey KypaadapblH MeHIepYyiH KaAbIITacThIpyjda WHXKeHepAiK-
rpaduKaablK II9HAEp MaHBI3ABL peA aTkKapaabl. Aaailiga, OKBITYABIH A9CTYpAi
d4icTepi Kem >Kardaliga >KeTKiAiKTi TumiMAl eMec, Oya MaTepuaaabl MeHrepyle
KUBIHABIKTapFa JKoHe TYAeKTepPAiH AallbIHABIK A€HTeNiHIH TOMeHAeyiHe oKeaeal.

Herisri Maceaeaepain Oipi mH>XKeHepAiK-TpapUKaAbIK II9HAEPAIH 3aMaHayu
1IMQPABIK TEXHOAOTMAapMeH KeTKiAiKCi3 MHTerpanmsaiaHybl JKoHe CTyAeHTTepAiH
Kylieaik oiiaay KabileTiHiH >KeTKiAiKci3 4aMybl O0AbII TaOblAaAbl. Kenreren 6iaim
aayliblaap cei3bDasapabl TYCiHAIpyAe, KeHIiCTiKTIK KYpPBlAbIMAapAbl TYyCiHyJe >KoHe
HaKTBl MHJKEHepAiK TallcblpMasdapda TIpaduKaablK KypaadapAbl KoAjaHyJa
KUBIHABIKTapFa Tall 0oaaabl. bya oaapaply KociOm KbI3MeTKe JAalibIHABIFBIH
TOMEHAeTe il >)KoHe OKBITYAbIH 94iCTeMeAiK TICiAAePiH XKeTiaAipyAl Taaall eTeAl.

OpTypAai eaaepain, conpiMeH KaTtap KaszakcraHublH 0izim Oepy cascaTbiHAA
OChIHAAl ChIH-KaTepAepre >Kayall peTiHAe OKy YpPAiCiH >KaHFbIpTy OOJIBIHINIA
mapadap KaOblaganyda. Kasakcran PecriybamkaceiHbIH 0iaiM >KoHe FBIABIMABI
AaMmpiTyaply  2020-2025  xplagapra  apHaAfaH —MeMAeKeTTiK  OaFgapAaMachl
meHOepinge 6iaimM Oepyai nudpaaHABIPYFa, OKBITYABIH MHHOBALIMAABIK dAiCTepiH
eHIi3yre >KoHe MaMHJapAbl Jasipaay callachblH apTThIpyFa epekKile Hasap
aydapelaysa. bargapaama oky ypdaiciHde nudpablK KypaadapAbl OeAceHAl
nalijasaHyAbl, OKBITYABIH IIpaKTHKafa OarbITTaAfaH oAICTEpiH eHri3yal >KoHe
CTYAeHTTePAiH ©31HAIK aHaAUTUKaABIK Taa4ay AaFdalapblH AaMBITyAbl KO34elAl.
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Vmxenepaik-rpapukaablK —MoHAEP KOHTEKCTiHAe OKBITyJa >Kyleaidik
TYFBIPABI KOAAaHY MaHBI3ABI peA aTKapaabl. bya saicremeaik nmpuHum 6iaiM Oepy
YPAicCiH apTypAi e3apa Oall1aHBICTBL DAeMeHTTepAl KAMTUTBIH TyTac Kylie peTiHAe
KapacTblpajbl: OKBITYIIIBI, CTYA€HT, OKy MaTepualjapbl, IM(PPABIK TeXHOAOTUSIAAP
>KoHe 0iaimai Oakplaay agicrepi. Kyiteaiaik TYFRIPABI KOAAaHY I9HAL JKaH->KaKThI
MEeHTepyAi, TeOpUAABIK 0i1iM MeH IIpaKTUKaAbIK AaFAblAapAblH ©3apa OallAaHbIChIH,
COHBIMEH KaTap CTYAEHTTepPAIH JAOTMKAAbIK >KoHe CBIHM OIAayblH AaMBITYAbI
KaMTaMachl3 eTe OTBIPBbII, TuiMAi OiaiM Oepy cTpaTermsAchlH KypyFa MYMKIHAIK
Oepeai. Bupryaaabl 3eprxaHasapAabl, aBTOMaTTaHABIPBLAFaH >KODasay >KylieaepiH
(AJK) >xoHe >K00aABIK OKBITYABl KOCa aAfaHAa, 3aMaHayu Ilegarormkaablk
TeXHOAOTUAAAPABl TalijalaHy WHXXeHepAiK-TpapuKaablK II9HAEPAL OKBITYABIH
TUIMAIAITIH allTapABIKTal apTThipa adaAbl. Aaalija, oAapAbl COTTI €HIi3y YIIiH eH
TUIMAL 94iCTepal aHBIKTay, OAapAblH apTHIKIIBIABIKTApbl MEH KeMIIAIKTepiH
Oaraaay, coHgali-aK 0AapAbl OKy ypdiciHe OipikTipy OOMbIHIIIA YCBIHBICTAp 93ipaey
KakeT. bya seprreyaiH MakcaTbl MH>KeHepAiK-TpapuKaAblK IToHAEPAi OKBITYABIH
KO/AJaHBICTaFbl 9JicTeMeAepiH Taajay, 0AapAblH TUiMAiAiriH Oarasay >KeHe Oidim
Oepy ypaicinge >Xylieaiaik TYFBIPABIH KOAAaHY KayKeTTiAiriH Herizgey OO0ABIII
TaOblaaabl. Ochbl MakKcaTKa >KeTy VIIiH JKYMBICTa KeAeci MiHAeTTep IIeIllideji:
OKBITYABIH AdCTYpAl >KoHe 3aMaHayM 9AiCTepiH 3epTTey, OAapAblH TUIMAIAITIHIH
KpUTepUIiAepiH aHbIKTay, CTYAEHTTepAlH aaAblHAA TYPFaH Maceaeaepal aHBIKTay,
JKY11eAiAiK TYFRIPABIH apTHIKIIBLABIKTapPbIH HeTri3gey >KoHe OHBbI KOAJaHy OOMBIHIIA
IIPaKTUKAABIK YCBIHBICTaPABI 93ipaey.

3eprreyAiH  o4iCHaMaAbIK  HeridiHe FBIABIMUM  94eOumeTTepai  Taaaay,
I1eAarOrMKaAbIK  DKCIIEPUMEHTTepP,  CTYA€HTTep  MeH  OKBITYIIbLAapAbIH
cayaaHamaaAapbl, COHAAl-aK OKBITYABIH OpTYypAl oJicTeMeAepiH CaAbICThIPMAaAbI
Taaaay Kipeai. bya tecia MaceaeHni >xaH->)kaKThl Daradayra >KoHe MHXKeHepAik 0iaiM
Oepy camachlH >KaKcapTy YIIIiH OHTallAbl IelliMAepAl YCbIHyFa MYMKiHAIK Oepeai.

Kyiieaiaix TyFuIp HerisiHge MHXKeHepAiK-TpadUKaAbIK IToHAEPAL OKBITYABI
JKeTLaaipy MaceAeciH 3epTTey Mearormuka, MH>XeHepAiK IoHAepAl OKBITY 9icTemedi,
OiaiMm Oepygeri KOTHUTMBTI IICMXOAOIMA >KoHe UMQPPABIK TeXHOAOTHUsIAAP
caJacblHAAFbl FaAbIMAapAblH eHOeKkTepiHe HerizgeareH. JKyiteaiaik TYFBIPABIH
TeopUsABIK Herizdepi beprasanduaiy eHOekTepiHae KadaHABL, 04 Xyliedepai Oip
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MaKcaTKa >KeTy YVIIH ©3apa opeKeTTeCeTiH BDAeMEHTTeP >KMUBIHTBLIFBI peTiHAe
KapacteipAbl [1]. OHBIH ngesaapsl Ilegarornkada KopiHic TalTsl, MyHAa SKylieAaiaik
TYFRIp 0iaiM Oepy ypaicTepiH KellleHAl >Kyiiedep peTiHAe KYpy YIIiH KOAJaHblAa
Oacragpr [2]. VMmxenepaik 6iaim Oepyade Oya Toacia 0idiMAl MaFbIHAaAbl MeHTepyai
apTTBIPy, OKY YPAiCiH YIHIBIMAACTBIPY >KoHe CTyAeHTTepAiH KociOM ollaaybiH
Ka/ABIIITaCTBIPy Kypaabl peTiHAe KapacTteipblaaasl [3, 4]. Ileaarormkaasix
TeXHOAOTUAAAPABIH 3aMaHayl 3epTTeylepi MHTepaKTUBTI adicTep MeH HMQPABIK
Kypaagapabl 0iaim Oepy ypdaiciHe OipikTipy KaskeTTidiriH aTam kepcereai. Ararm
aliTKaHAa, MHXXKeHepAiK rpaduKaHbl OKBITYy4a aBTOMaTTaHABIPBIAFaH >KoOasday
xyneaepin (AJKK) mangasany MmamaHgapAbl Jaspaay callachlH apTTBIPYABIH
TUiIMAL Kypaabl peTiHae TaHblaabl [5, 6]. AutoCAD, SolidWorks, CATIA, Revit
CUAKTBI TEXHOAOTMSIAap MHXKeHepAiK rpaduKaHbIH Heri3JgepiH ylipeHin KaHa
KOlMall, OAapabl HaKThl MHIDKeHepAiK TallChbipMajapda KOAjaHyfa MYMKIHAIK
Oepeai. bipkarap seprreyaepae [7, 8] cTyaeHTTepAiH IpaKTUKaABIK Maceaelep MeH
MH>KeHePAiK >KarjalidapAbl IIeITyTre KaThICKaH Ke3/e >KoDara OarbITTaAFaH OKBITYFa
Oaca Hasap aygapadbl. bya kemreHnai taagay, 3 OeTiHIlle menrimM KaOblagay >KoHe
TOIITa KYMBIC icTey gaFAblaapblH KaABIIITacTRIPYFa MYMKiHAIK Oepeai. XKyiieaiaik
TYFbIpMeH Oipre >K0OaAbIK OKBITY CTYA€HTTepAiH MHXKeHepPAiK >KoHe ChIHU OJiAayblH
AaMBITyFa BIKIIaA eTe/i, COHBIMEH KaTap OAapAblH KaciOM KbI3MeTKe AalibIHABbIFbIH
apTThipagbl. JacTypAai a4icTepai 3amaHaymu TaadanTapra OelliMaey Maceaeci OKY
YpAicia mHTeHCHpUKaLMAAayFa apHaAFaH 3epTTeyaepae KapacTopbiaaset [9, 10]. bya
aBTOpAapAbIH eHOeKTepiHAe OKBITYABIH KAaCCUKAABIK AdPiCc-IIPaKTMKAABIK >Kylieci
eHAl yakKbIT TaJallTapblHa ColiKeC KeAMEeNTiHiH >KoHe TpaHcPpopMallMsSHbl KaKeT
eTeTiHAir aran eTtiareH. MyabTUMeAMAABIK OKBITY IlAaTdOpMadapbl, BUPTyaAAbl
3epTXaHaJap >KoHe reMmpUKaIusa CUSIKTH IUQPPABIK TeXHOAOIUAAAPAbl €HIi3y
CTyAEHTTepAiH OeaceHAiAiriH apTThIpyFa >KoHe OKyAbl KOpPHeKi eTyre MYMKIiHAIK
Oepeai. CoHbIMeH Karap, MHeJaroruMka caJachlHAAFbl 3aMaHayl 3epTTeyaep
CTyAEHTTepAiH Xyiieai oiiaaybl MeH aHaAUTHUKAABIK KaOiaeTTepiH KaAbIIITaCThIpyFa
BIKIIaA eTeTiH MH>KeHepaik OiaiM OepyJeri ImoHapaAbIK ToCiAAiH MaHbI3AbLABIFBIH
kepceteai. Ocplaaiiiia, Oya 3epTTey 3aMaHayu 0iaiM Oepy TeHAeHIMsIAapbIH ecKepe
OTBIPBII, MHXKeHepAiK-TpadpUKaAbIK IoHAEePAl OKBITYABIH €H THiMA] 94icTepiH Taby¥Fa
JKOHE CTYACHTTepAiH MWHXXeHepAik IIpakTMKada CypaHbICKa Me Ky3ipeTTepiH
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KaAabIIITaCThIpy¥a bIKIlIaA €Tyre OarpITTaAFraH.

Martepuaaaap MeH agicrep

3eprrey C.Cenndyaann arbiHAarbl Kasak arporexHmkaablK —3eprrey
yausepcuteTiHiy (KasAT3VY) 6asacbiHga >Kypriziaai KoHe MHKeHepAiK rpadprKaAbIK
IIOHAEPAl OKBITYABIH HEFYPABIM TUIMAL 94iCTepiH aHBIKTayFa OarbITTaafaH OipHellle
Ke3eHJepai KaMThIAbL JKyMbICTa TEOPUSABIK >KoHe IPaKTUKAABIK Taajay d4icTepi
KOAAAHBIAABL, OyA KOAAAHBICTAFbl d4icTepAi >KaH-)KaKTbl Oaraslayra >KoHe OJapAbl
JKeTiaaipy MYMKiHAIKTepiH aHbIKTayFa MYMKIiHAIK Oepai.

3epTTeyain OipiHIIi Ke3eHi MHXKeHepAik rpadpuKaHbl OKbITYFa, OeACceHAl OKBITY
daicteMesepiHe >KoHe OiaiM Oepyge >Kylieaiaik TYFBIpAbI KOAJaHyFa apHaAfaH
FBIABIMM >KapusAAaHBIMAapAbl TeOPUAABIK Taajay >Kacay 00aapl. OKy ypdiciH
KapKbIHAATy, UHXKeHepaik OizimMre 1udpablK  TeXHOAOIMsAAAPABl  €HIi3y
MoaceaeAepiH, COHAAl-aK CTyACHTTepAl TeXHUKAAbIK MaMaHABIKTapAbIH 3aMaHayu
TaJallTapblHa OelliMaey MaceaelepiH KapacThIpaThblH OTaHABIK >KoHe IIeTeaAik
aBTOpAapAblH eHOeKkTepi 3epaedeHAl. Opi Kapall OKBITYAbIH KOAAaHBICTAFbI
d4icTeMeaepiHe caabICTRIPMaAbl Taaaay Kyprisiaai. Oa yIuiH agicTepAin yII TOOBI
KapacTbIPBLAADL:

AacTypai aaicTep - TeOpuAABIK MaTepmaaabl TYCiHAIpyAl, cbI3Daaapabl
KO/MeH OpBIHAAYAbI, CbI30a TeOMeTPHUCBIHBIH CTaHAAPTTHI KYPaAAapblH KOAAaHY AbI
KaMTUTBIH A9pic-IpaKTUKaAbIK >Kylte. VIHTepakTusTi agicrep - AJKK (AutoCAD,
SolidWorks, Revit), BupTyaasapl 3eprxaHadap >KoHe MYABTUMEAUSIABIK OKBITY
rnaargpopMadapel CHUAKTBI 3aMaHayy LUQPPABIK TeXHOAOTUAAAPABl KOAAaHY.
Kyiteaiaik TYFIP - A9CTYPAl )KoHe MHTepaKTUBTI OKBITY DAeMeHTTepiH OipikTipeTiH,
COHBIMEH KaTap >KoOafa OafbITTaAfaH OKBITY MeH IIoHapaAblK OaildaHBICTapAbI
KaMTUTBIH KellleHAl aaic. OpOip TaciaAig TiMAiiria 6araaay yIIIiH Ile4arormkaaslk
DKCIePVUMEHT XYprisiaai, oran KasAT3Y nnxenepaik MaMaHABIKTaPbIHBIH €KiHIIIi
KyPC CTyAeHTTepi KaTbICThl. 3epTTeyre Oapabirbl 120 6iaiM aay1isl KaTeIcThl, oaap 40
agaMHaH TypaTbhlH YII TOIKa 0OeaiHAi. Op Tom Oip cemecTtp Oolibl Oip aicreme
OOMBIHIIIa OKBIABL. ~ DKCIIEPUMMEHTTIH OacTamnKbl Ke3eHiHAe CTy4eHTTepaiH
MHXKeHepAik rpaduka OobIHIIIA Heri3ri OiaiMAepiH, 0AapABIH KeHICTIKTIK oiiaay
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KaOizeTTepiH >koHe TrpadUKaablK Kypaadapabl MeHrepy JeHreifin Oarasayra
OarbITTaAFaH Kipiclie TecTileyi XXypriziaai.

Kypcrhl asikTaraHHaH KeliH KOPBITBIHABI ChIHAKTap ©TKi31A4l, OFaH MbIHaAap
Kipai: Oakblaay cei3dachiH opbiHAay, AXKIK-ze Mogeabaey, KellleHAl TociAAl KasKeT
eTeTiH >X00aabIK >XyMmbICc. CTygeHTTepre KOCBIMIIIa cayaldHaMa >KYPrisiagi, oHAa
oAap 3epTTeAeTiH MaTepuaAAbIH BIHFAABLABIFBI MEH KOAXKeTiMAiAirig, 6iaiM Oepy
ypAiciHe KaTbICy AeHIelliH >KoHe 0iliMai MeHrepyaiH KypAeaiairiH Oaraaasbl.
CoHngait-aK, CTyAeHTTepAiH yArepiMi MeH ©3iHAIK >KYMBIC AeHIeliH TaaAaraH
OKBITYIIBLAapAAH CyXOaT aAbIHABL AABIHFAH JepeKkTepai eHAey YIIiH, ToHTap
apacbIHAAFbl HOTIKeAePAiH allbIpMalllbIABIKTapbhIH Oafasday YIIMiH CTaTUCTUKAABIK
Taajay oaicrepi KoagaHblaAbl. KOpPBITBIHABI TarcelpMmadap OONBIHIIIA OpTalla
Oaaasap, CTyAeHTTepAiH KaTLICy AeHIelli >KoHe MaTepualAbl MeHIrepy JAopesKeci
ecenireaai. Koaganblaran oagicreme ©Oacka yHUBepcuTeTTepge 3epTTeyAi OHaill
KallTaZayfa MYMKIHAIK Oepeai, ©1iTKeHi OKbITYABIH, TeCTiAeyAiH JKoHe HoTuKeaepAal
DarasayablH OapAblK Ke3eHAepi HaKThl KYpblAbIMAaAfraH. bya sepTrey OKBITYABIH
9pTYpAl 94icTepiHiH CTyAeHTTep4iH AalbIHABIK JeHrelliHe ocepiH OOBEKTUBTI
Oaraaayfa, COHAal-aK MH>KeHepAiK-rpapUKaAbIK IToHAepAi OKBITYABIH €H TUiMAl
TOCiAiH aHBIKTayFa MYMKiHAiK Oepeai.

Hoatmxeaep XaHe Taakblaay

Vmxenepaik-rpadpuKaablK IIoHAEPAI OKBITYAAFbl AdCTYPAi, MHTEpPaKTUBTI
JKOHE XKYMeAiaiK TYFeIpAapAbl KapacThIpy OAapAbIH KYIITi JKoHe 94Ci3 >KaKTapblH
aHBIKTayFa MYMKiHZiK Oepeai. AacTypai aaicTep cbi30a reOMeTPUACHIHBIH HeTi3gepiH
JKeHe >KoDaJay cTaHAapTTapblH TyOereiiai TycCiHyai KaMTaMmachl3 eTeai, COHbIMEH
Koca HUQPPABIK TEeXHOAOIMUAAApAbl KOAJaHy MeH UHXXKeHepAiK IpaKTUMKaHBIH
3aMaHayy TaJamlTapblH IeKkTeial. VIHTepakTuBTi TeXHOAOIUsAap, KepiciHIIe,
BU3yaAU3allMsIHBL JKaKcapTadbl JKoHe OKYy YpAiciH KepHeki erTeai, Oipak oaapabl
II1aMa/ZaH ThIC I1aligadaHy HeTisri cel3ba Aarablaapbl aacipeyi MyMKiH. JKyiieaiaik
TYFBIP CTY4€HTTepre TeOpUAABIK 0iaiMai Ae, 01apAbIH IPaKTUKAABIK KOAAAHBLAYBIH
Aa THUiIMAL MeHTepyre MYMKIiHAIK OepeTiH eKi OaFBITTBIH apTBIKIIBLABIKTapPbIH
OipikTipeai.

1. CryaenTrepaiy MaTepuaaAbl MeHIepyiHe caAbICTBIpMaAbl TaaAay
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3epTTeaeTiH TonTapda MaTepuaaAbl MeHTepy JAeHreiliH Oaraday YIIiH YII
TaricblpMa 0A0TBIH KAMTUTBIH KOPBITBIHABL TECTiAey OTKi3iAAi:

- Teopusiapix OGeaim (cbi30a TeoMeTpMsACH >KoHe UHXKeHepaik rpaduka
Heri3aepiH 0iay).

- KoamMeH mpakTukaAbIK CbI3y (CTaHAQPTTHI ChI30alapAbIH A49AAITi).

- ABTOMaTTaHABIpBIAFaH >KoDaday >Kkyleaepinge (AJOK) >xympic (3D
MoOJeAbAep MeH TeXHIKAaAbIK CbI30asap >Kacay).

KopuITeIHABL TecTidey HOTVKeAepi OKBITY dJicTeMeAepiHiH TuUiMaiairiHaeri
aliplpMalIllblABIKTapAbl KepceTeai. JacTypai a4ic cTaHAApPTTHI ChI30asapAbl OpbIHAAY
cazacblHAa >KOFapbhl KepceTKilllTepAi KaMTaMachl3 eTTi, Oipak HuUQPABIK OpTaja
JKYMBIC iCTey Ke3iHae 94Ci3 HoTvoKeaepal KopceTTi. VInTepakTusTi Tocia, KepiciHie,
cryaenTtrepre AJKJK-Hbl MeHrepyre MyMKiHAIK Oepai, Oipak cbl30a reOMeTpUSICBIHBIH
IPUHLIMIITePiH AyphIC TyciHOeAl. XKyiteaiaik TyFpip OapabIK OarpITTap OOMBIHINIA €H
JKaKChl HOTIVKeAepAal Oya oOHBIH Ky3iperTepai

KaMTaMachl3 eTTi, KeIieHAl

KAABIIITaCTBIPY YIIIH TUIMAIAITIH KOpceTeai.

Kecre 1 - Y1 Tonrars! OKBITYABIH 9pTYPAi aciiekTidepi OONbIHIIA OpTallla yIaiaap

OxbITy 2aici Teopus OoVibIHIIA Crpi30aaap OoribIHIIIA AKX OGorbraIa
Yy oalct oprama 6aaa (100-aeH) | oprama 6aaa (100-aen) || oprama 6aaa (100-aen)
doctypai_| e | £ | * |
‘MHTepaKTI/IBTiH 68 H 65 H 89 ‘
PKyiieainix || 85 [ 88 [ 92 |

2. CryaeHTTepAiH OKY ypAiciHe KaTbICybIH Oarasay.

Oky yarepiMmin OarasayMeH KaTap, CTyAeHTTepAiH OKYy YpAiciHe KaThICYbIHBIH
AVIaTHOCTMKAChl KYprisiaai. 3eprrey OappichiHAa 0iaiM aaymiblaapra OipkaTtap
IapaMeTpAep OoIbIHIIA cayadHaMa >Kyprisiaai: ©OiaiM Oepy oaaicreMeciHe
KaHaraTTaHYy, II9HTe KBI3BIFYIIIBLABIK, MHKeHepAiK rpadpuKaHbl OKyFa MOTUBaIsAQY

JKoH€ KYPCTBIK >KYMBICTapAbl OpbIHAAYAbIH KIMMBIHABITBI.

Kecre 2 - CryaeHTTepaiH OKy ypAiciHe KaTbICYbIH Oarasay
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Omrryosici | o e | eantamaay, (| - perterepint yaech (0
| Aocrypai | 60 | 55 | 70 |
| Vintepaxrueri || 78 [ 82 [ 75 |
‘ Kyiteaiaik ” 92 H 90 H 95 ‘

CayaaHama HaKTBhI 3aHABIABIKTBI aHBIKTaAbl: OKBITY HEFYPABIM IIpaKTUKara
OarpITTaaraH 00/cCa, CTyA€HTTepAiH KaThICY AeHTelll COFYpPABIM >KOfapbl 00AaAbl.
AacTypai TorTa MOTUBALNA MEH KaHaFraTTaHyAbIH TOMEH KepceTKilTepi OalikaaAbl,
Oya MHTepaKTMUBTiAIKTiH O0AMayblHa OaliaaHbBICTBI. VIHTepaKTUBTI TOI KaThICYAbIH
JKOFapbl ~KOpCeTKIIITepiH KepceTTi, aadaliga CTydeHTTep ipreai OiaimMHiH
KeTicrieyIiairin atan eTTi. KanararraHyAblH eH >KOFapbl AeHrelli XKy1eAiliK TYFBIP
OOIIbIHINIA OKBITBLAFAH TONTa OallKaaAbl, Oya A9CTYpAil XKoHe 3aMaHayU o4icTepai
KellleHAl OipiKTipyAiH MaHBI3ABLABIFBIH pacTaliAbl.

3. bakplaay cpI30achIHBIH OpBIHAAAY YaKbITHI JKoHe KaTelep.

OKpITYy camnachlHBIH KepceTKimTepiHiy Oipi MHXXeHepaik cbI30asapAbl
OpBIHAAY XblAAaMABIFBI MeH A94A4iri 00AbII TaObl1aAbl. by mapameTp rpadpukaabik
KyJieaepMeH JKYMBIC iCTey AarAblAapBbIHBIH — A€HTeliH

JKoHe TEOPUSIABIK

MaTepraaAbl MeHIepy TepeHAiriH Oarasayra MyMKiHAIK Oepeai.

Kecre 3 - Cr130aHbI OpBIHAAYABIH OpTallla yaKbIThI )KoHe KaTeAep CaHbI

| OxpITY 24ici H OpbiHgayablH OpTalia yakbIThl (MI1H) H Kareaep canbl ‘
Aacrypai | & | / |
|I/IHTepaKTMBTi ” 92 H 10 ‘
|>KYI7IeAi/1iI< H 78 H 4 ‘

Cri30asapabl OpbhIHAAY HOTVDKeAepPi XKYMeAidiK TYFRIpABI KOAJ4aHA OTBIPBIIL
OKBITBIAFAH CTYAEHTTEpAIH TallChlpMaJapabl Te3 OpbIHJAAIl KaHa KolMaii, a3
KaTeaiKTep KiOepreHiH kepceTeai. JacTypai TOITa >KYMBIC KblA4aMABIFBI JKOFapbl
00aap1, OipakK cTygeHTTep LMQPABIK KypaaAdblpfa KeIllyde KUBbIHABIKTapra Tall
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0oaabl. VIHTepakTUBTI TONTa TaIlCbIpMaJapAbl OpbIHAAYy KapKBIHBIHBIH Oasyaaybl
Dalikaaabl, OyA A3CTypAi ChbI3y AaFAblAapbIHBIH >KeTicreyiridiriMmeH OallAaHBICTEHI.
Kyiieaiaik Tyrplp a3 yaKbIT LIBIFBIHAAPBIMEH >KOFapbl 494AIKTI KamMTaMachbl3 eTe
OTBIPBHIII, OCHI acIleKTiAepai TeHecTipyre MyMKiHAIK Oepai.

4. Hotuxeaepai KOpBITBIHABI Taaday. KuHaaraH MaaiMeTTep HeridiHae
Ke/eciZell KOPBITBIHABLAAD JKacayFa 00AaAbl:

- lixenepaixk-rpadpukaablK MoHAEepAl OKBITYAaFbl XKYi1eAiAiK TYFBIp OapABIK
Kputepuiiaep OOVbIHIIIa OapbIHIIIA HITMKEAIAIKTI KaMTaMachI3 eTei.

- Ocpl dgicTreme OOIBIHINIA OKBIFAH CTYAEHTTEp TEOPMSABIK MaTepuaAAbl
MeHTepyAiH, cbI30asapAbl OpPbIHAAY ADAAITIHIH KoHe UMQPABIK OpTala >KYMBICTBIH
€H >KOFapbl KOPCETKIIITePiH KOPCeTTL.

- CTyaeHTTepAiH XYI1eAiliK OKBITy TOOBIHAAFBI OKY YpAiciHe OeAceHAiAiriHiH
apTybl MOTUBAIVSIHBIH JKOFaphl AeHTeliH KepceTeai, Oy yArepMeyIIiik nanbI3bIH
TOMEeHAeTeAl.

- JKobaaslk >KyMmbIcTapga 0iaiMal IpakTukada KOA4aHy CTyAeHTTepre
MaTepuaaAbl >KaH-)XKaKThl TYyCiHyre >KoHe HaKThl WUHKeHepAiK MiHaeTTepre
Oertimaeayre MyMKiHAIK Oepai.

Ocplaaiiila, aAblHFaH HOTVKeAep ASCTYpPAl >KoHe MHHOBALMAABIK OKBITY
daicTepiH OipiKTipeTiH >KylieAiaiK TYFBIPABIH TUIMAiAITiH pacTanabl. Keaeci 6eaimae
OCBHI 9JicTeMeHi 0iaimM Oepy ypdaiciHe eHrisy OOJbIHIIIA YCBHIHBICTap Oepiaeai.

KopsITbIHABI

XKyprisiaren 3eprrey MHXKeHepAiK-rpapUKaAblK II9HAEPAL  OKBITYABIH
ASCTYpAL 94icTepi ModepHU3alMSIHBI Ka’keT eTeTiHAIrH pacTtagbl. biaim Oepyai
ndpAaaHAbIPY, eHOeK HapBIFBIHBIH >KaHa TaJallTapbl JKoHe aBTOMaTTaHABIpbLAFaH
’KoDajay >KylieAepiHiH TaHBIMAAABIABIFBIHBIH apTybl CUAKTBI 3aMaHayM CbIH-
KaTepAep OKBITYABIH KellleHAl TociagdepiH KOA4aHyAbl Ka>KeTTiAiriH TyAblpaabl. Op
TYpAl 24icTepai caabICTBIPY A9CTYPAl TacCiaaiH Oepik TeopusAABIK Heri3 OepeTiHiH,
Oipak kasipri HudpasK KypaadapAbl ecellke aAMaTHIHBIH KopceTTi. VIHTepakTuBTi
Teopusaap, Kepicinme, cryaentrepre AJK)XK >KyMBICBIH Te3ipek MeHrepyre
MYMKiHAiK Oepeai, Oipak MHXKeHepAaik rpaduka HerizaepiH TYCiHyAl oacipeTtyi
MYMKiH. EH >KaKcbl HoTIKeAepal SKylieAidiK TYFBIpMeH OKbIFaH CTyAeHTTep TOOBI
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KOpCeTTi: 04ap ChI3y TalCblpMalapblH Te3 OPBIHAAADI, a3 KaTeAikTep Xibepai koHe
OKy YpdiciHe keOipek KaTbICcThl. JKylieaiaik TYFbIp ipreai OiaiMaepai, nudpabik
TeXHOAOTUAAAPABl JKoHe >KOOaAbIK opeKeTTepai OipikTipeTiHAIKTeH THiMAL Tocia
eKeHAIriH KopcerTi. bynaain oaic crygeHrtrepre IIoHHIH opTYypAl aclexriaepi
apacplHAarbl  OailAaHBICTBI Kepyre, 0iaiMAl IIpakTMKajda KOAJaHyFa >KoHe
aHaAUTUKAABIK OJilay AaFAblAapblH 4aMBbITyFa MYMKiHAIK Oepeai. CoHbIMEH Karap,
OCBl 9AICTi KOAAAQHBIII OKBIFAH CTyAeHTTep ©3 OiliMiHe JereH ceHiIMAiAiK IIeH
AepOecCTiKTiH >KOFaphl AeHTelliH KOpCeTTi.

Vmxenepaik-rpaduKaablK MoHAEPAL OKBITYABI >KaKcaTy YIIiH YCBIHBLAAABL:
AJKK >xoHe BUpTyaaabl 3epTxaHaldapabl KOAJaHa OTBIPBIN, A9CTYpAi >KoHe
LU@pPABIK d4icTepai OipiKTipy; CTyAeHTTepAiH HaKThl MHXKeHepAiK MiHAeTTepMeH
JKYMBIC icTeyi YIIIiH >K00aAbIK OKBITYAbI €HIi3y; TOIITBHIK >KYMBIC JKoHe MaceAeaik
TalicblpMaZap CHUAKTBI OeAceHAl OKBITY o4iCcTepiH KOAJ4aHy; HPaKTMKaAbIK
AaFAblaapAbl TaldayAbl KOca alfaHAaa, 0iaiMal Oaraday >KyiieciH >KeTiaaipy.

Ocplaaiiila, MHXeHepAiK-rTpapUKaAblK IIoHAepAl OKBITyJda OKyleaiaik
TYFBIPABL KOAJAAHY CTYACHTTepPAIH AalbIHABIK CalachblH apTThIPpyFa, OKBITYABI
IpaKkTuKara OarjapAaHFaH >KoHe 3aMaHayM TaJdallTapra OelliMaeyre MyMKiHAIK
Oepeai. Opi Kapalifbl 3eprreyaep IuOpuari 0iaiM Oepy TexHOAOTHUAAapPBIH
JKeTiagipyre >KoHe >Kylieaiai TYFBIpABIH TyAeKTepAiH KociOM aaMyblHa ocepiH
3epTTeyre DarbITTaAybl MYMKIiH.
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Mapaa Ecekemosal, I'yabmap:kan Tyaeyosa?, ApanabiM AxMeTOex™*3
L23Kasaxcxuu azpomextuveckuti uccaedosamervckuii yrusepcumem um. C. Ceudyrruna,
Acmana, Kazaxcman

TeOPETI/I‘-IECKI/Ie OCHOBBI COBEepIIEeHCTBOBaHVII ITPEI1I0daBaHNsI IH)KEHEePHO-
rpa(])mquKmx AVICIITUIIANMH Ha OCHOBE CMCTEMHOTIO ITI0AX04a

Annorammsa. CospeMeHHOe HHXKeHepHOe oOOpasoBaHue TpeOyeT pasBUTUA Y
CTyAEHTOB IIPOCTPAHCTBEHHOI'O MBIIIIAE€HNsI, IIPOEKTHBIX HaBBIKOB U CIIOCOOHOCTY pabOTaTh
¢ nudposbiMu  TexHoAormAMu. OJHAKO TpaAUIIIOHHBIE METOABI IIpeIlojaBaHIL
UHXKeHepHO-TpapuyecKux AUCHUILAMH He Bcerda oOOecredmBaiOT BBICOKMII YPOBEHb
yCBOeHIsI MaTepuada. B aaHHOI cTaThe paccMaTpMBAIOTCA ITpeMMYIecTBa CUCTEMHOTO
1ogxoda K OOy4eHMIO U ero BAUAHMe Ha 39(PQPeKTUBHOCTb OCBOEHMS MH>KeHepHO-
rpaguuecknx AUCHUIIANH. B Xode mccaeaoBaHMsI NIpOBeA€H CpPaBHUTEABHBINI aHaAU3
TPaAUIIVIOHHBIX, WMHTEPaKTUMBHBIX M CHCTeMHBIX MeETOAMK IIpellogaBaHU:, a TakxkKe
I1le4arorn4ecKnil KCIIepUMeHT, IO3BOAMBIINII OLIeHUTH UX 9PPeKTUBHOCTD. [TloayuenHble
pe3yabTaThl IIOKa3aAl, YTO CUCTEMHBIN IIOAXOJ CIIOCOOCTBYeT He TOABKO IIPOYHOMY
YCBOEHMIO TeOpeTUYecKoro MaTeprala, HO U PasBUTUIO IIPaKTUYECKMX HaBBIKOB,
HeOOXOAVMMBIX B MH)KeHepHOIl JesTteapHocT. Ha ocHOBe aHaamsa IpeaAO0>KeHBI
peKoMeHJaI MM II0 BHEAPEHMIO CHUCTEMHOTO II0AXO4a B OOpa3oBaTeABHBIN IIPOLIecC.
Peaamsanmss AaHHONI MeETOAVIKM CIIOCOOCTBYeT IIOBBIIIEHMIO KauecTBa ITOATOTOBKI
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CTYA€HTOB, Pa3sBUTUIO X HIPpOPeccMOHaAbHBIX KOMIETeHIIMM I aJalTaluy y4eOHOTO
Iporecca K COBpeMeHHBIM TpeOOBaHMSAM MH>KeHepHOro oOpasosaHus. /JOIOAHUTEABHO
paccMaTpuBalOTCs BOIIPOCH MHTeTpaluy TpaAUIIMOHHBIX M IM(POBLIX METOA0B OOyJYeHIs,
JICIIOAB30BaHUsA ~ aBTOMaTU3MPOBAaHHBIX  cucreM  nipoektuposanms  (CAIIP)  u
MEXAUCHMUIIAMHAPHOTO  B3amMogencrsust. Ocoboe BHUMaHUE yJeAseTcsl  OlleHKe
BOBAEUYEHHOCTU CTYA€HTOB B y4eOHBIN IIpOLecC, a TakXke BAMSHUIO aKTUBHBIX METOAOB
oOyueHMs Ha MOTUBAlIMIO M YycIeBaeMOCTb. IIpumenenme cucreMHOro Iogxoga
oOecrieunBaeT KOMILAEKCHOe OCBOEHMe AVCLMIIAVHBL, pa3ByBaeT aHaAUTUYECKNe
CITOCOOHOCTM CTYA€HTOB M CIIOCOOCTBYeT MX IpodeccrioHaAbHON ajanTallumn.

KaroueBbie caoBa: MHXeHepHO-TpadpuyecKne AVCIIUIANHDL, CHCTEMHBIN II0AXO0J,
UHXeHepHoe oOpaszoBaHue, I1(ppoBble TexHoA0ruy, MeToasl o0ydenus, CAIIP, mpoexTHOe
oOy4JeHne.

Maral Yesekeshova!, Gulmarzhan Tuleuova?, Araylym Akhmetbek*?
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
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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
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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Kahangany xaraaribIHAa caKpaaabl paMi3jepai caKTayAbIH SMOIIMSIABIK
AVI3aViH MeH 0i4iM apKblabl JKy3ere acybl

Angatma. bya Mmakaaaga xahaHgaHy >koHe IMppaaHABIPY >KaFgalibIHAQ Kasak
MoJEHIETIHIH KacueTTi paMi3gepiH caKTay MeH >KaHFBIPTYABIH TUiMAL Kypaabl peTiHae
SMOIIMOHAAABI AV3AalHHBIH o/eyeTi >XKaH->KaKThl KapacTelpblaabl. KahanAbK kKepHeki
opraga YATTBIK KOATapAbIH >KOVIBIABII KeTy KayIli apThIIl KeAe >KaTKaH Ke3eHAe A9CTypAai
CUMBOAM3MAL 3aMaHayyu AM3aliH TidiHe WMKeMAl >KoHe MarblHaAbl €eHTI3yAlH ©3eKTi
Maceseaepi capasaHaabl. ABTOpAap ®MOLMOHAAABl AU3AallHABI BCTETHMKAABIK oCep eTy
KYpaabl peTiHAe FaHa eMec, COHbBIMEH KaTap VATTBIH MdJeHU >Kadbl MeH pyXaHU Heri3iH
KOAAATBIH >KoHe AaMBITaTbIH MaHBI3ABI Aeldad peTiHAe YCbIHaAbl. 3epTTey OapbIChIHAA
Kasipri 3aMaHFbl BU3yaAAbl KOMMYHUKaIIMs XKYyleciHe Kueai pamisgepal — OI0-OpHEKTepAi,
TaOMEM >KoHe 300MOP(PTHIK MOTUBTEPAi €HI13yAiH TeOPUAABIK HeTidgepi MeH IIpaKTUKaAbIK
acriektiaepi TaagaHabl. Ocpl Makcarra KasakcranablK An3aliHepAepMeH >KapTblaan
KYPBLAbIMJAAAFaH  cyXxOaTTapAblH  >KoHe  TYTBIHYIIBIAapAblH  cayaAHaMaJAapbIHbBIH
HOTIDKeAepi >KapusaaaHAbL. DMIIMPUKAABIK A24€A4ep DMOIVIOHAAABl AV3alTHHBIH YATTHIK
OipereliAiKTi HBIFAITyAQFbl, MOAEHN MY PaHBbl YpIaKTaH-YpIlakka Oepyaeri >KoHe XaAbIKThIH
DMOIIMOHAAABI-DCTeTUKAABIK CYypaHBICTapblHa >Kayall OepyJeri peAiH ailKbIH KepceTeai.
Maxkasaga xasipri coHJeri, apXmUTeKTypajarbl >KoHe TIpaUKaaAblK AM3aiHAAFbI COTTI
JKargaliaapra Heri3geAreH MoJeHU MaHBI3ABIABIFBIH >KOFaATIal, Kasipri 3aMaHHBIH
TadalTapblHa COVIKeC KacueTTi paMisgepai Oeitimgey Taciagepi keartipiaren. CoHbIMeH
KaTap, YATTHIK poMmisdepdi YCTIpT emec, Tapuxyu >KoHe STHOIpaUAABIK TYPFbliaH
Heri3jgeAreH IalijadaHy KadKeTTidiri aTam eTiaedi. DMOIMOHAAAbl AU3aiiH MeH
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STHOAM3AVHHBIH YylideciMi MaJeHM KOATapAbl caKTall OTBIPBIN, 3aMaHayu BU3yaaAbl
Kylieaep apKblabl 0AapAblH KaliTa TyblAy 94€yeTiH KopceTeai. Makasa ausaiiHepaep MeH
ModJeHNeTTaHyIlIblAapFa, COHJal-aK VATTHIK Oipereiiaikri >KaHAaHABIpYFa MydaJdeai
MaMaHJapFa apHaAfaH IIpaKTMKaAblK YCBIHBICTApMeH >KoHe OoJalllak 3eprreyaepre
OarpITTaAFaH FHLABIMY TY>KBIPBIMAapMeH asKTalaAbl.

Tyitin cesaep: sMOLNMOHAaAABl AM3aliH, CaKpaaAbl CMMBOAJAp, Ka3aK MaJeHUeTi,
YATTHIK Oipereiiik, )kahanaaHy, ol0-epHeK, BI3yaaAbl KOMMYHUKaIISL.

Kipicmie

Kahangany men nudpposusanusiady npolecTepiHiH acepiHeH Kasipri oaem
YATTBHIK M3dJeHleTTepre OHep MeH AM3aliHHBIH 9pTypAi popMadapbl apKbLABI ©31HiH
>KeKe OachIH caKTay MiHAeTiH KosAbl. KepHeki KeHicTiKTi Oipi3aeHaipy >KoHe 91eMAiK
OpeHATepAiH ycTeMAiri >KafgaiiblHAa MoJAeHM MYpaHBl caKTay TeTiKTepiH
DMOLIMIOHAAABI AVI3aJIHBI aPKbIABI 3ePTTey epeKIlle MaHbI3Fa 1e. Kneai pamizaep meH
OI0-6pHEeK KOATapbIHBIH Oall Mypachl Oap Ka3aKCTaHABIK MoJeHUeT YKBIITHI
caKTayApbl 4a, ©3eKTeHAipyAi Ae Taaall eTeTiH 3aMaHayy AV3aliHHBIH Oiperei1 KaOaTbl
0oabIn TaOblaaabl. JacTypai CMUMBOAM3MAL 3aMaHayM BU3yaAAbl Tiare OipikTipyaiH
eH TUiMAl KypaadapbIHbIH Oipi - ®MonMoHaaAbl AusaiiH. doHaaba Hopmas [1] aTan
©TKeH/ell, DMOLIMOHAAABI >Kayall AM3aliHepAiK ©HiMHIH COTTiAiriHiH Heriari paKkTopbI
0oaplIl TaOBLAaABl, OA 9HCTETUKAABIK KaHa eMec, COHBIMeH KaTap OOBeKT IIeH
najigaaaHylIbl apackblHAAFbl TEPEeH MdACHM ©3apa 9apeKeTTecy i KaablIITacTbIpajpbl.

Ocpl 3eprrey >xahaHaaHy yaepicTepiHiH BIKIAAbl >KafgalblHAA Kasdak
MoJeHMeTiHIH KacleTTi paMisAepiHiH ®MOIMOHAAABIK AU3aliH HIeHOepiHje Kalall
caKTa/laTbIHBIH >KoHe OelliMJe/eTiHIH Tadjayfa apHaAfaH. 3epTTeyAiH TeOPUSIABIK
Herizi. ODMOIMOHaAABl Au3aniH OarbIT peTiHge Aonaaprs Hopmannwsg [2]
IIbIFapMajdapblHAa TeOPUSABIK TYPFblgaH HeTi3geAreH, KeliHipeK BuU3yaaAbl
KOMMYHUKALVIHBIH, 9MOLIMOHAaAAbl KOMIIOHEHTIiH TYpaKThl MoJAeHM KOATapAbl
KaABIIITaCTBIPYABIH a’kKbIpaMac 9Ae€MeHTi peTiHAe KapacTeIpraH /JkopaaH [3] koHe
®épcrep [4] 3seprreyaepiHge AaMblFaH. ODTHOAM3AH TyprbIChIHaH [aHH >KoHe
JoHoBaH [5] CHMAKTBI aHTPONOAOITapAbIH 3epTTeyaepl MaHBI3Abl poAa aTKapaabl,
OoJap AM3allH 9pKalllaH MdAEHM aKIlapaT IeH Y KBIMABIK >KaAThl JKeTKi3y Tociai
eKeHIH aTaIl KepceTeai.
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Kazax MoaeHmeri ascpiHAa KacHeTTi paMisgep A9CTypai Typde OI0-OpHEeK
Kylleaepinae, TaOufy MOTHUBTepJe >KoHe 300MOpQTHIK OeliHeaepae KopiHeai [6].
"Komkap myitis", "Ait Mmyiti3" ol0-epHeKTepiHAe, COHAAN-aK >KBIAKBI MeH OYPKiTTiH
OeliHeaepiHAe KYII, KOpPFaHBIC, TaODUFaTIIeH >KoHe aTa-OabasapmeH OaliaaHBIC
KogTapsl Oap. bya saementTep 3eprepaik OyiibIMaapAaH COyAeTTIK geKOpFa AelliH
9pTYpAi miminaepae 63 OOAMBICBIH TAIITHI.

AacTypai paMiszaepai Bu3yaaAbl TiaaiH e3eKTi popMasapbIMeH YilAecTipeTiH
DTHOMDAEHI calajarbl ®MOCUOHAAABI AV3allHFa 3aMaHayly Ke3Kapacrap epekiie
Haszap ayJapyra Typapablk. MyHaa "apdexkTusTi ausaitH" Teopuscsl [7] aaAbIHFLI
KaTapfa  ILIBIFaAbl, OHJAAa  ©HIM  IaligadaHYIIBIHBIH  (PYHKIIMOHAAABIK
KBISBIFYIIIBIABIFBIH FaHa eMecC, COHBIMEH KaTap MoJAeHM >KaAbIMeH 0allaaHBICTHI
YMOLIVIOHAAABI PeaKLVACBIH TYABIPYBI KepeK.

Kahangany aoactypain TypaeHyi MeH gaMyblHa bIKIIaA eTyIi OH (pakTop
petinge Tomamucon (1999) aran erTkeHaelr, >kahanaaHy Tek Oipiry raHa emec,
COHBIMEH KaTap >KepridiKTi MdJeHUeTTepal ©31H-031 KOpCeTyalH >KaHa TypAepiH
i3aeyre wurepMeaenTiH 1nponecc. KaszakcTaHAbIK KOpPHEKI KOHTEKCT >KallIlail
OpeHATepAiH KBICHIMBIHAQ, OipaK COHBIMEH Oipre AM3aliHAAFbl YATTHIK Oiperenaikke
AeTeH KBI3BIFYIIIBLABIKTBIH apTybl OaiiKaaaapl.

KasakcraHHBIH COHAI CerMeHTi, apXUTeKTypackl MeH rpapUKaAbIK AV3aifHbI
">KaHa STHMKAaABIK' aliKbIH TPeHAIH — Kasipri 3aMaHFbl OeliHeAey KypaadapbIMeH
K1eai pemisgepai cuHTe3dey opekeTTepiH Kepcereai. Ocplaalillla, AM3aliHepAaep
TaHOaJapAbl YCTIpT HaligadaHyJaH ayalakK OoAayfa >KeoHe >KahaHABIK KOHTeKcTe
IIIbIHAVBl JKOHE ©3eKTi peTiHAe KaObl1JaHATBIH SMOILMOHAAABl Oail OeliHeaepai
>Kacayfa ThIpbICaAbl.

XazablkapaablK — ToXipuOelepal 3epTrey yKcac IIpollecTepaiH 0Oacka
MoaJeHueTTepAe Ae 00AaThIHBIH KopceTeal. Babu-cabu npuHIumnrepi 6ap >KaroHAbIK
MIHMMAAU3M >KoHe XioIre (PuAocopusAcsl Oap CKaHAMHABMAABIK —AU3alH
AV3allHAQFbl MYAEHM KOATapAbl caKTayfa ®MOLVOHAAAbl KO3KapacCTbIH COTTiAITiH
Adaeaaenai [8].
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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 - )KahaHabIK KOHTEKCTe SMOIIMAABIK AM3alH MeH caKpaaAbl paMisaep
Darla1aHbICHI

Ocplaanma, xahangany >karaaliblHAQFbI SMOLMOHAAABL AU3aliH MOAEHU
MYpaHbl CaKTayAblH >KoHe Kueal poMi3jgep 3aMaHayu OKbIAAThIH BU3yaAAbl
KOMMYHUKaLVIAHBIH >KaHa TYPAepiH KaAbIITAaCTBIPYABIH HETi3Ti KypaablHa
aliHaAaAbI.

OgicTep MeH MaTepuaajap
bya seprrey ausaiin, MoaeHUETTaHy >KoHE aHTPOIIOAOINS DAE€MEHTTepiH
OipikTipeTiH aHapaAabIK Taciare Heri3AeAreH. MakcaTKa >KeTy YIIIiH Keaeci agicTepai
KaMTUTBIH CcarlaAbl 94icTeMe KOAAaHbLAADL:
Kueai pomisaepai kepHeki miemrimaepre OipikTipy TociddepiH 3epaeaeyre
OarpiTTaaran KasakcTaHHBIH 3aMaHayM AM3aliHepAiK TaKipuOeaepiHiH KOHTEHT-
TaAAaybl.
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Con, rpadukaablK AU3allH >KoHe CoyAdeT cadacblHAAa >KYMBIC iCTeNTiH
AU3aliHepAepMeH KapTblaail KYPBIABIMABIK cyxOaTTap.

TyTeIHYIIBLAAPABIH cayaaHaMackl — KacUeTTi TaHOaslap »aeMeHTTepi Oap
OHIMAEPAIH 94€yeTTi NaiiaaaHyllblAaphl.

Ocblaaiiiia, KOAAaHBICTaFbl ToXXipuOeaepai Kas3blll KaHa KOlMali, COHBIMEH
KaTap PeCHOHAEHTTepPAlH oOpPTYpAl TONTapbhl apachblHAa VYATTBIK poaMisgepal
KaObl14ayABl aHBIKTayFa MYMKIHAIK OepeTiH gepeKTep >KMHAAABL.

CyxOar >Kyprisy VIIiH YATTBIK poMi3gepMeH OeaceHAl >XYMBIC icTeNTiH 8
KasaKCTaHABIK AM3aliHepAiH SKYMBIC TOOBI TaHAaAAbL. OaapAblH ilIiHAe:

¢3 I'padukaablK AmsariHep (areHTTiIKTepJAe >KoHe ¢puaaHcepaepAe >KYMBIC
icTeiiai), 2 coHrep, 2 coyaermii, 1 seprepaik OyiibIMAapAbIH AU3aliHepi.

Cayaanama pecriongeHTTepi peringe KasakcraHHblH ipi KaaaaapbiHga (AcTaHa,
Aamarsl, IIsimMkenT) TypaTthiH 20 >KacraH 45 xacka gemiHri 112 agamM KaTBICTHI.
Cayaanamara KaTbICKaHAapABIH apacblHAa IIbIFapMallblAbIK MaMaHABIKTapAbIH
oxiaaepi ae (34%) xoHe KeH ayautopus (66%) Oap.

CyxOart yIIiH aHbIKTayFa OaFpITTaAfaH 7 HeTi3ri cypakTaH TypaTbhlH cayadHaMma
>KacaaAapl:

e>x00asapaa KacueTTi pamisaepai KoagaHy MOTUBTepi,

e0/apAbl 3aMaHayu AM3aliHFa MHTerpanusiiay KesiHaeri keaepriaep MeH CbIH-
Tereypinaep,

® Ay AMTOPVHBIH OCBIHAAM BU3yaAAbl IeMIiMAepre SMOIIMOHAAABl PeaKIVsACHL.

CayaaHama >KaOBIK >KoHe >KapTblAall alllbIK CYpaKTapAbl HaiidadaHa OTBIPBIIL,
oHAalH (opMaTTa XKyprisiaai. ¥YATTHIK poMmizdepal SMOLMOHaAAbl KaOblajayFra
JKoHe OAapAbIH MdJeHM COMKeCTiAiK KOHTeKCTiHAeri MaHBI3ABLABIFbIHA Oaca Haszap
ayAapblaAbl.

Taakplaay MeH HaTVDKeAep
Cyx0aTThl Taa4ay KepceTKeHAell, cayadHaMara KaTbICKaH AN3aliHepaepain 87%
- Bl M3/€HI COVIKeCTiKTi HBIFalITy MaKcaTblHAA KacHeTTi OeAriaepai ©3 >KyMbICTapblHa
aaeni OipikTipeai. PecnongeHTTepaiH KemImiairi oOl0-epHeKTep MeH TaOuru
MOTHBTEP ©3 KAMEeHTTepiHe JKaFbIMAbl DMOIIMIOHAAABI JKayall OepeTiHiH aTal OTTi.
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"Kanenrtrep keOiHece Am3aliHAa "KOILIKap Myiii3" oro-epHeri maiiga 0OoaraH
Ke3je'" TyFaH JKBIAYABI ' JKoHe A9CTypAepMeH DaliaaHBICTHI cediHeAl. bya opkarian
JKYMBIC icTeitai", - Aeitai seprepaik AnsariHepAepain Oipi.

CoHgail — ak, AusaiiHepaepaiH 62% - Bl 49CTypAai cuMBOAM3MAL >KahaHABIK
ayautopusira OeltiMaeyae KUBIHABIKTapF¥a Tall OOAFaHBI aHBIKTaAAbI-OyA KacueTTi
caKkTay MeH 3aMaHayl TpeHATepre ColiKeC Keay apacbhlHAArbl Tele-TeHAIKTi cakTay
Ka>keTTiAirl Typaasbl.

CayaanaMa HoTIKeaepi cyx0aT gepekTepiH pacTtaabl. Pecriongentrepais 73% -
bl 3aMaHayy OHIMAepAiH AM3aliHBIHAA VATTBHIK MO/EHMETTIH DAeMeHTTepiH Koepy
MaHbI3Abl €KeHIH KOPCeTTi.

Cayaanamara KaTbICKaHAQpABIH 64% - bI MYHJall DAeMeHTTep 63 MaJeHMeTi
YLLIiH MaKTaHbIII Ce3IMIiH TyAbIPpaThIHBIH aTall OTTL.

ConpiMeH KaTap, cayadHaMmara KaTbICyIIblAapAblH 28% - Bl AU3aliH
mentiMAepiniy Oip 6e4iri ThIM "(POABKAOPABIK' JKoHe ecKipreH OOABIII KOpiHeal AeTl

CaHalAbI.
Kecre 1. TyTeiHyIIBIAQp apacklHAA KYPridiAreH cayalaHaMa HaTKeAepi
Cypakrap Na (%) Kok (%)

1 | Kasipri 3amMaH¥rbI OHIMAepAe MajeH! 73 27
D/eMeHTTepAl Kopy MaHbI3AbI Ma?

2 | OcpiHgal saeMeHTTepAl KoadaHFaHAA 64 36
Mo/JeHNeT YIIiH MaKTaHbIII ce3iHecis 6e?

3 | Magenu pamisaep Keiige ecKipreHAen KopiHe 28 72
me?

Congaii-ax, xac pecriongeHrrep (30 >Kacka AelliH) ®MOLIMOHAAABl AM3aTHABI
VATTBIK CUMBOAU3MMEH "©3€KTi JKoHe CTUAbAL" eIl KaOblAAaMThIHBI aHBIKTaAAbI, al
JKac ayAUTOpUs OIO-©pHeKTepdai AacTypAai KaOwlagayra Oeitiv. NOMAD Fashion,
Kazakh patterns Openarepiniy, "Acrana >xo0acel” coyaeT OIOPOCBIHBIH >K0OalapbIH
Koca aaranga, 10 AusaiiH KelcTepiH Taagay Kueai pamisgep MeH SMOLIMIOHAAABI
AU3alH CUHTe3iHe OelliMAiAiriH pactaabl. Keaeci aemenTTEp K1i KOAAaHBIAAABL:
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® OI0-OpHeK >Xylieaepi ("komkap mMyiis", "Tymap"”),

e TaONFN MOTUBTEp (4ada, acllaH, KYH),

® 300MOPPTHIK Oeariaep (3KBLAKBI, OYpPKiT).

Keiicrep ausaiiHepaep CUMBOAM3M MHUHUMAAMCTIK >KoHe 3aMaHayu
¢popmasapra — MbIcaabl, AOTOTUIITEpPre HeMmece KbICKa KuiMJepre OipikTipiareH
Ke3Je eH KYIITI DMOLIMIOHaAABI XKayallkKa KOA >KeTKi3eTiHiH KOPCeTTi.

3eprrey OapbICBIHAA SMOIIMOHAAABl AM3alH asChIHAA Ka3akK MoJAeHMETiHiH
KacleTTi paMi3gepiHiH coTTi OelliMAeAyiH KepCeTeTiH HaKThl AU3aliH >KoOalapbl
TaadaHAbl. TeMeHae OCBI IIPOLIECTIH epeKIeAiKTepiH allaTblH VIO >KarAail
KeATipiATeH.

1-ic: Auaa Kaymenosa - "¥anl Jasa" >KHaFrbI

Conrep Amga KaymeHoBa AocTypai OI0-epHeKTep MeH TaOMFU MOTUBTepAeH
maObITTaHfad "¥abl dasa" kuiM TonTamachlH Kacaabl. JKyHakTa "KoIIKap Myiti3"
9AeMeHTTepi MeH KellllleAi TYPMBICTBIH CTUAbAeHAIpiareH OeliHeAepi — MIaThIpAap,
aT caxHaJapbl OeAceHAl NTalijaAaHbIAABL.

Kaymenosa OacTbl MiHAeT poMmiszJepAiH Kueai >KYKTeMecCiH cakTay, OJapAabl
3aMaHayU CoH TpeHATepiHe OellimMaey ekeHiH aran orTTi. HeTukecinae Koaaekiys
KasaKCTaHABIK KepceTidiMagepde faHa emec, Ilapimkgeri coH amnrTaablfblHAA Ja
YCBIHBIABII,  XaAbIKapaAblK  ayAUTOPUSAHBIH  KasaK  MoJeHMeTiHe  JereH
KBI3BIFYIIIBLABIFBIH TYABIPABI.

"CaxHa apTbIHAAFbl KOPEpPMeHAEPAIH DMOLMACH-TaHAAQHY MeH KBI3LIFYIIIBLABIK,.
3amaHayu K1iMAeri OI0-epHeK TeK 4eKOp FaHa emec', - Aeiial Auaa cyxOaTblHAA.

MyHaarbel ®MOLIMOHaAABl AM3aliH 9cepiHe TaHBIC VATTBIK KOATap MeH
MIHMMAaAMCTIK KMIM AV3allHBIHBIH Y114eCiMi apKbIAbl KOA >KeTKiziaeai. Or0-epHek
K1eAi MarbIHaHBI CaKTall OTBHIPHII, TinTi baTeic kKopepMeHi yIIIiH g4e 3aMaHayy >KoHe
CTUADBAL KOPIHAL.

Keric 2: "Acrana IlpoekT" coyaer O10pockl — ATbhIpay KaAdachblHAAFBI MaJeHMU
opTaabIK 2024 >xp1abl "AcTaHa K00achl" OIOPOCBIHBIH coyAeTIIidepi ATbIpayAa >KaHa
MoJE€HM  OpPTaAbIKTBIH  KYPBIABICBIH  asdKTaAbl. TumaparTer  Oesenaipyae
KazakcraHHbIH Kueai >KepAepiHiH MOTHUBTepi IlaligadaHblAAbl - "KacueTTi
reorpadus" KacOeTTiK OI0-epHeK TOPBIHAA JKoHe HTepbepae KOPiHic TalThl.
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Coyaermrizep "ait Myiis" yariaepi MeH OypkiT OeliHeaepiH ®MOIIMOHAAABI
KaHBIKKaH KeHICTIKTI KYpPauTBhIH BUTpaXkJap MeH ONblAfaH IIaHeAbAep
91eMeHTTepiHe OipikTipai. JKoOaHbIH ©Oac coyaeTwIiciHiH alTybIHINIA, MYHAAFBI
DMOILIMIOHAAABl AV3allH 9P KeAylli YIIH "MajeHMeTKe KaTbICy Ce3iMiH"
KaABIIITaCThIPy¥a OaFbITTaAFaH:

"bi3 opTaablkka KipreH ajdaMHBIH aTa-Oa0a >KepiHe aereH KYPMeTiH ce3iHyiH
KaaaaplK. JKapblK, KeJeHKe >XoHe OIO-OpHeKTep ®MOLMOHAaAAbl TypAe >KYMBIC
icrenai", - gen aTam e©TTi >)KO0Oa aBTOPHL.

OpraabIKKa Keaylliaep apacblHAa KYpPri3iareH cayadaHaMa pecliOHAEHTTepAiH
78% - Bl FuUMapaT KeHicTiriHge OoAfaH Ke3Ae "THLIHBIIITBIK IIeH MoJeHMeTKe
MaKTaHBIII" ce3iMiH OaliKalTBIHBIH KOPCETTi.

Keric 3: Coyae Kenxebekosa - "Kazakh patterns'>xo06acsr

I'padpukaanik ansarinep Coyae KemsxeOekosa 3aMaHayy OpeHAMHI IleH BeO-
AU3aiiH apKbIAbl Ka3aK OI0-opHeKTepiH gopinTeyre OarbitTaaraH "Kazakh Patterns”
>KoDachIH >kacaapl. OHBIH cTyausicel KazakcTaHHBIH MaJeHN >KoHe KOMMepPLIABIK
>ko0azapsl yurin 30-aaH actam pupMasAbIK CTUAB d3ipaeai, OHAA AdCTYpAl paMiszaep
AOTOTUIITEepTe, KallTaMara >KoHe KOpHeKi KOMMYyHIKalsra OipiKTipiareH.

EH corTi karaaitaapapiy Oipi — "Y¥abl Jaaa Fest" ¢ectuBasine apHaaraH
naenTuduKanus, oHga "Tymap" olo-epHeri MeH Jada MmotusTepi digital-oprara
OentimaeareH. Hoatikecinge aorotun meH rpadpukaablk MaTepuadjap "IUPPABIK
KeHICTiKTe MaJeHM KOATHI YKBINTHI cakTaraHbl"' yiniH Kazakhstan Design Awards
CBIVIABIFBIH aAABbI.

KenxebexoBa cyxOaTbIHAA:

"Kasipri kepepmeH TeKk "STHO" eMec, MHTeAAEKTyaAAbl >KOHE HCTeTUKAABIK
OellimgeareH CUMBOAM3MAL Oarasdaniapl. bi3 A9cTyp MeH MHHOBALIMAHBIH Telle-
TeHAirine Oac tiremis".

Kapacrtsipbiaran MbIcaagap Kueadi pamisgepail ®MOLMOHAAABL AV3allHFa COTTi
MHTerpalysIAaHyblHa MbIHAaAap apKblAbl KOA XKeTKi314eTiHIH KopceTeal:

® J9CTYypre TiKeaell ciaTeMe >KacayJaH ayAak 004a OTBIPHII, OI0-OpHeKTep MeH
MOTUBTEPAiH caraabl OeriMaeayi;

e>xahaHABIK AM3aliH TpeHATepiH ecelke aAy-MMHUMaAMU3M, 3aMaHayu
Tunorpadusi, popMasapAblH HaKTHLABIFBL;
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e AV13aliH OOBEKTIiCi MeH KepepMeH apacbklHAa SMOIMOHAaAABl OaliAaHbIC KYPY.
Ocplaariiia, Kazak AnsaiiHepAaepi >KahaHaaHy >KaraaliblHAA YATTBIK KOATapMeH
JKeTIATeH >KoHe MaAeHM MaFblHaAbl JKYMBICTBI KOpceTeai.

OunsanHepnepmeH cyxbaT HaTUXenepi

benimgenyne KMbIHObLIK Kepeai

58.4%

Cakpanapbl paMizaepgi nHTerpaunsnanasl
Cyper 2 . AusariHepAepMeH XYprIidiareH cyx0aT HoTm>KeAepi

XyprisiareHn sepTrey ®MOIIMOHaAAbl AM3aliH >KahaHAaHy >KaraaliblHAa Ka3ak
MOACHMETIHIH KacUeTTi poMidJepiH cakTay MeH ©3eKTeHAIpyAiH eH TuiMAl
KYpaaAapbIHbIH Oipi 00AbIIT TaOBIAaTHIHBIH pacTay¥fa MYMKIiHAIK Oepeai.

Kasak MogeHmeTiHiH KacueTTi peMmisgepi pyxaHM >KoHe MaAeHU KOATapAbl
Ypnakrap apKblabl Oepe OTBIPBIN, YATTBHIK OipereifaikTi cakTayllblaap KbI3MeTiH
aTKapy4bl >KaAfacThlpyda. OMOILMOHAAABl AU3allH AdCTYPAlL  CUMBOAU3MAL
KaObla4ayAbl KyllIelTeai, Oya KuiM, coyAeT KeHICTiri Hemece CaHABIK ©HIM OOACBHIH,
nalijaZa”Hylsl MeH OODBeKT apachblHAa 5SMOILMOHAAABL OalldaHBIC OpHATyFa
MYMKiHAiK Oepeai. Kahanaany >xoiimariasl, 6ipak >Kepriaikti Oeariaepai esrepreai.
Kueai MoTuBTEp TepeH MarbIHa MEeH IBIHAMBIABIKTHI CAKTall OTBIPBIII, XaAbIKapPaAbIK
BU3yaAAbl TPEHATepre OeiliMaeay apKblAbl MKeMAi 004aAbl.

Kasakcrangplk AusanHepaep A9CTypAi OI0 — OpPHEKTep MeH MOTUBTepAi
3aMaHayu AM3aliHFa->KOfapbl CoHAeH Oacran coyAeT MHeH OpeHAMHIKe JAeliH CoTTi
OipikTipeai. DMIMpPUKaABIK JAepeKTep TYTBIHYIIblAapAbIH Kas3akK paMisgepiMeH
et ——————————————————————————————————————————————
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DMOLIMIOHAAABI AU3aIHABL OH KaOBLAAAITBIHBIH KOPCeTTi: 04ap YIIiH OyA ScTeTukKa
FaHa eMec, COHBIMEH KaTap TyFaH MajeHlUeTIIeH OailAaHbICThI Ce3iHy Taciai.

AuzaiHepaep MeH MdJAeHM MHCTUTyTTapfa apHaAraH IIpaKTHMKaAbIK
ycuiHpIcTap. Kevicrep MeH 3epTTey gepeKTepiH Taaday Heri3iHAe Keaecl YChIHBICTap
YCBIHBLAAABI:

PomizgepMeH caHaAbl XXKoHe TepeH XXYMbIC KacaHbl3. Kueai pamizaepai Ycripr
HeMece CTUAbACHAIpiATeH KOAAaHy OJAapAblH KacHeTTiAIriH >KOFaATyFa oKeAyl
MYMKiH. Op TaHOaHBIH TapMUXU >KoHe 9HTHOrpapuUsAABIK KOHTEKCTiHe CylieHy
YCBIHBLAAABI.

JdcTyp MeH MHHOBaLVs apachbIHAAFHI Tele-TeHAiK. JusaliHepaep YIiH MajeH!
KOATapAbl caKTay MeH HapbIKTBIH 3aMaHaylM TaJalTapblHa (MUHUMAaAU3M,
9KOAOTUAABIK Tasda, Un(pAaHABIPY) OeiliMaeay apacblHAapoMara KeAy MaHbI3ABL.

"¥prak OaliAaHBICBIH' KYpy YIIH ®MOLIMOHAAABl AU3ANHABI KOAAAHBIHBIS.
Kacrapaa aa, ara OyblHAa ga ®MOLIMOHAAABL Typde >Kayall OepeTiH BU3yaAAbl
LIeIIiMAepAlL 93ipaey KaxerT.

Kasipri meama ¢opmarrapra kxacuerti Oeariaepai kocy-AR/VR amsaiinb,
motion rpadukacsl, caHABIK AaTdopmasap. bya Kacuerri MOTUBTepAiH Ad9CTypAi
dpopmasapaa (KuiM, coyaeT) FaHa eMmec, COHbBIMEH KaTap LMQPABIK opTaja eMip
CypyiHe MYyMKiHAIK Oepeai. AusaiiHepaep MeH »THOrpapTapAblH >KepriaikTi
BIHTBIMAKTaCTBIFBIH KOAJay. MyHJAall HoHapaablK TacCia AS9CTypAi CHMMBOAVKAaHBI
3aMaHayu >KoOaJap¥a YKBIITBHI >KoHe FBIABIMM Heri3geAreH eHri3yAi KamMTaMachl3
eredi. boaamakra >kahangany wmeH nudpaaHABIPY >KardalblHJa KacUeTTi
poMisaepain TpaHcopMaliis IIpolecTepid TepeHipeK TYCiHy YIIIiH aHTPOIIOAOTHs,
d4eyMeTTaHy >KoHe LU(PPABIK AU3AHABI KOCa aAfaHAd, KeHipeK IIoHapaAblk
seprreyaep Kaxer. Congaii-ak Kaszakcranaarsl >kac MamMaHAap YIIiH SMOLIMIOHAAABI
JKoHe MojeH! OaFjapAaHFfaH AU3aliH OOIbIHINA O0iaiM Oepy OargapaaMadapblH KYpPy
IepCIeKTUBaAbl OaFBIT OOABII TaOBLAAABI.

KopbITbIHABI
XKahangany >xarjaiiblHia SMOLMOHAAABI AM3aiH TeK DCTeTUKAABIK Kypaa
peTinge FaHa emec, COHBIMEH KaTap MaJeHlUeTapaAblK AMAAOITBHIH >KoHe YATTHIH
pyXaHU KOATapblH 3aMaHayll (opmaga cakTay MeH >KeTKi3yAiH TuiMAl Teaciai
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peTiHge aHbIKTadaabl. Oa ©TKeH MeH 0oJalllak, A9CTYP MeH MHHOBAallMs, KacueTTi
MarblHa >KoHe 3aMaHaylM BU3yaalAbl ToXKipuOelep apacblHAAFbl KeIlipre aiHaAaAbl.
bya — cumBOagapMeH «OJiHay» eMecC, YATTHIK CAHAHBI XKaHFBIPTY KoHe >KahaHABIK
KeHICTIKTe ©31HHIH dapa AaycbhIHABI ecTipTy >Koabl. KaszakcTaHABIK Kueai paMmizaep
Kylieci-OyA >Kall FaHa COHAIK DA€MEeHTTep KUBIHTBHIFBI eMeC, 04 YPIaKTap apKbLAbI
OepiseTiH TepeH MajeHHU, TapuXU >XKoHe (PUAOCOPUSAABIK Ma3MYHAB KaMTUTHIH
YATTBIK KOATap >KUBIHTBIFBI. DMOLIMOHAAABl AU3aliH OyA KOATapAbl caKTall KaHa
KOIIMaliAbl, COHBIMEH KaTap OAap¥a >KaHa OybIHHBIH 9CTeTUKAABIK TidiHAe KaliTagaH
ceiileyre MyMKiHAIK Oepeai. Bya Tacia yATTHIK OipereiiaikTi cakTall OTBIPBIN, OHBI
KOPHEeKi MoJeHHeTTe AMHaMMKAaABIK >KoHe 3aMaHayy Typd4e YCBbIHYFa >Karjaul
’Kacaligpl. 3epTTey HITIKeAepli AMBaliHHBIH >kKaHa ¢opmasdapblHla KacUeTTi
poMisaepain emip cypyi 0o4aapabl yakbIT TadallTapblHa OeiliMAey apKblAbl JKy3ere
acaTbhIHBIH KepceTedi. MyHAa ®MOLIIOHAAABI A3aliH TeK KOpKeM OeliHeHi FaHa eMec,
COHBIMEH KaTap MajeHU Pe30HaHC TyAbIpaThIH IaligaAaHyIIbIHbIH ce3iMaepiHe acep
eTeTiH KYIITi MeXaHM3M peTiHJe opekeT erTeai. Oa KepepMeH MeH OODBEKT,
TYTBIHYIIIBI JK9HE ASCTYP apachblHAArbl iIKi OalaaHbICTBI OeaceHaipeai. Kasipri
Ka3aKCTaHABIK AV3allHepAepAiH KacueTTi poMisgepi Oap >KyMbIC ToxXXipuoOeci
0AapAblH TepeH TapuXM MoHIH cakKTall OTBIPBIN, MHHOBALVAABIK IIeIlIiMaepre
HeridaeareHiH xkepcerti. bya 3amanaym ausaiH gocTypaepi MeH HNPUHIUIITePiHiH
COTTI KMBIABICYBIHBIH alKbIH JAd1edi. Kwuim yariszepinen Oacram cayaeT IeH
rpadMKaAbIK AV3aliHFa AeiiHri OapAblK calaslapAa SMOLMOHAAABL AM3alH Kasipri
KOHTEKCTe VATTBIK A9MA] JKeTKi3yAiH Tnimai aaici 004a aaaabl.

Ocplaarinia, >MOLMOHaAABL Au3anH XXI racelpda TYpaKThl MaAeHM COMIKeCTiKTi
KaABIIITaCTBIPYABIH HeTi3Ti crparermsacel 00aybl Kepek. Oa KacmeTTi pamisaepai
My paxkay XXaairepaepine aiHaayAaH KOpraliabl >JKoHe 04apAbl KyHAEAIKTI OMipAiH,
eMipAiH, COHHIH, apXUTEeKTypaHbIH >XKoHe HUQPPABIK MeAla KeHICTIKTiH Tipi >koHe
©3eKTi KypaMaac Oeairi petiHge KaiTa Oeltimgeitai. boaamak yprakka ara-6ada
MYpacbhlH TeK OKYyABbIKTapJa FaHa eMeC, COHbIMEH KaTap OJAapAblH KuiMaepiHae,
KaJaJapbelHAd, UMQPABIK KYPbLAFbLAapbIHAA TepeH SMOLIMOHAAABl AeHrelide Kepy
JKoHe KaOblagay VIIIiH >Kargall >Kacay-MajeHUeT IeH AM3aliH apacblHAarbl OacThl
MiHJAeTTepAiH Oipi.
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Coxpanenmne cakpaabHBIX CMMBOAOB B YCAOBUsIX TA100aan3anuy yepes
SMOILIMOHAAbHBIN AVI3aliH 1 OOpa3oBaHue

AnnoTtammsa. B aaHHON craTthe BCeCTOpOHHe paccCMaTpUBaeTCs ITOTeHIIaA
SMOIIMIOHAAbHOTO Au3aliHa Kak ®(P@eKTUBHOIO CpeacTBa COXpPaHEHUs U
MOJEPHM3aluM CaKpaAbHBIX CUMBOAOB Ka3axCKOV KyAbTYpPbl B YCAOBUSIX
raobaamsanyu u nudposusanumu. B mepmog pactymieit yrpossl MCUe3HOBEHIS
HallMOHAa/AbHBIX KOAOB B TIA00aAbHOM BU3yaabHO cpege AupdepeHInpyioTcs
aKTyaAbHbIe IPOOAE€MBI TIMOKOIO ¥ OCMBICA€HHOIO BHeApeHMUs TpaAUIIMOHHON
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CUMBOAVIKM B  COBPEMEHHBIVI  sA3BIK  AM3aliHa. ABTOPB  IIPeACTaBASIOT
®MOIIMOHAABHBIN AV3alH He TOAbKO KaK CpeACTBO DCTETUYECKOIO BO3AEVICTBIAS, HO U
KaK Ba>KHBIV [IOCPeAHUK, KOTOPBI I0AAePp>KUBaeT 1 pa3BUBaeT KyAbTYPHYIO IaMsTh
I AYXOBHYIO OCHOBY Hanum. B Xoae mccaesoBaHUsi ObIAM IIPOaHaAU3VPOBAHBI
TeopeTuYecKre OCHOBbI U IpaKTUYeCKye acleKThl BHeAPeHMs CaKpaAabHBIX
CIIMBO/0OB — OPHAaMEHTOB, IIPUPOAHBIX U 300MOP(PHBIX MOTUBOB B COBPEMEHHYIO
CUCTEMY BU3yaAbHON KOMMYHHUKauuy. C 9TOM Ieabl0 OBLAM OIyOAMKOBAHBI
pe3yAbTaThl IOAYCTPYKTYPUPOBAaHHBIX MHTEPBbIO C Ka3aXCTaHCKUMU AM3aliHepaMu
I OIpOCOB IIOTpeOuTeseil. DMHOUpUUIECKNe JaHHBIE SICHO IIOKa3bIBAIOT pPOAb
®MOILIMOHAABHOIO AM3aliHa B YKPeIlAeH!N HallMIOHaAbHOM UAEHTUYHOCTY, IIepejaye
KyABTYPHOIO HacAeAus U3 IIOKOAEHMs B IIOKOJAE€HMEe U pearnpoBaHUM Ha
DMOILIMIOHAAbHO-DCTeTYeCKIe 3allpOChl HaceAeHus. B cratbe puBOAATCS CIIOCOOBI
ajanTalumuy — caKpaAbHBIX CHMBOJAOB B  COOTBETCTBMM C  TpeOOBaHUAMU
COBPEMEHHOCTMU, He Tepsisl [IPU DTOM CBOETO KyAbTYPHOI'O 3HaY€HVsI, OCHOBAaHHOIO Ha
yVAQuHBIX YCAOBMSX B COBPEeMEHHOI MoOJe, apXUTeKType I rpadpuueckoM Au3aliHe.
ITpu »TOM MOAYepKMBaeTCsl HeOOXOAVIMOCTb He IIOBEPXHOCTHOIO, a MICTOPUYECKN 1
9THOTpadpuIeckyt OOOCHOBAHHOTO MCIIOAB30BAaHMS HAIMOHAABHBIX CHMBO/OB.
CouyeTaHne MOIIMIOHAABHOIO AM3aliHa U ®THOAM3allHa AeMOHCTpUpPYeT NOTeHI1aa
X BO3POXKAEHUs C IOMOIILIO COBPEMEHHBIX BMU3YaAbHBIX CHCTEM, COXPaHssl Hpu
9TOM KyAbTypHBIe KOAbl. CTaThs 3aKaHUYMBAeTCsA HPaKTUIECKMMM peKOMeHAalAMU
Al AMI3alIHEPOB U KYAbTYPOAOTOB, a TaKXKe CIelNaAMCTOB, 3aMHTepEeCOBAHHBIX B
BO3POXAEHUM  HalMOHAAbHOVW  UAEHTUYHOCTM, W  HAy4YHBIMU  BBIBOAAMI,

HalpaBA€HHBIMI Ha 6yz|,yH_U/Ie nccaeA0BaHUA.

KaroueBble ca0Ba: ®MOLIMOHAABHBIN AV3aliH, CaKpaAbHble CHMBOABI, Ka3aXcKas
KyAbTypa, HalllOHaAbHas WUAEHTUYHOCTb, TIa00aAm3alivs, OpPHaMeHTBl, BU3yalbHas
KOMMYHMKAaIIVsL.
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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 9CTeTUKaAaFbl 0eTKi KaOaTThIH KOHLIEIIIMSCHI )KoHe OHbIH
KacueTTepi

AngaTtna. bya makazaga TeXHMKaABIK DCTeTUKagarbl OeTKi KaOaT TyciHiri
JKOHE OHBIH 9pJey MeH KalTay MaTepuaajapblHblH KYPBIABIMBIHAAFRL PoAl
TaAKblAaHaAbl. beTki KaOaTThIH (PYHKIIMOHAAABIK, DCTETUKAABIK KoHE CHMBOAABIK
KacueTTepi OHBIH CaHaTTapbIHBIH Heri3diHAe aHbIKTadadbl. MaTepuaasapably OeTki
KabaTTapbl apKbLABl OAapAblH KYPBIABIMABIK CHUIIaTTaMaJapbl MeH KOpHeKi acepi
aHbIKTalaAbl, OyA AM3allH MeH coy/AeTTe MaHBI3Abl OPBIH adaabl. Makasasa OeTki
KaOaTThIH TeOMeTPUSIABIK KAaCCU(PUKAITMSICEI, OHBIH ITiITIiHMeH OailaaHbICH], COHAA-
aK, OeTki KabaTTblH (PaKTypachIHBIH MAaHBI3ABIABIFEI KapacThIpblaaAbl. beTki
KaOaTThIH (PYHKIIMOHAAABIK >KoHe SCTeTMKAAbIK KacueTTepi apacblHAa TBHIFBI3
Oali1aHBIC OPHATBIABII, OJAap MaTepuaaAblH TeXHMKaAbIK CUIaTTaMalapblH FaHa
eMec, COHBIMEH KaTap ajaMHBIH IICUXO(PU3NOAOIMAABIK KaOblA4aybIH Ja ecKepeai.
Makaaaga >KakblH yaKbITTa >KaHa calladbl AeHTelire KOIIKeH MaTepuaajapAblH
TeXHMKaABIK )KoOalaybIMeH OallAaHBICTHL 9PTYPAl OHAipicTepae apAey JKoHe KaITay
MaTeprasajapbiH KOAAaHy TEXHOAOTMSIChI KapacThIpblaaAbl. Kypsrabic
MHAYCTPUSCBIHAA MaTepuaaAapAblH OeTKi KabaThIH )Ko0alay TeXHOAOTUSICBIH €HTi3Y
JKoHe 4aMBITy JKeKe AM3allHepAiK >JKoOasapAbl icKe achIpy YIIiH KeH MYMKIiHAIKTepAl
ycbiHagbl. COHFBI KbLAAaphl 9pAey >KoHe KallTay MaTepualdapblH ©HAipyJe >KaHa
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HapblK mHaiiga ©0044bl, (akTypacblMeH, TeKCTypachIMeH >KoHe TycCiMeH
epeklIlleleHeTiH OeTKi KaOaThIH apAey >KylielepiHae >KaHa e3repictep maiga 00AAbL.
Bya 3eprrey TexHMKaabIK 9CTeTUKajaFbl OeTKi KaOaTThIH KOHLIENITyaAAbl MaHbI3bIH
TepeHipeK TycCiHyre MyMKiHAIK Oepeai.

Tyitin cesaep: TexHUKaABIK HCTeTMKa, IMimmH, ¢QakTypa, AU3ailH,
(PYHKIIMOHAAABIK, DCTeTUKAABIK KacleTTep, CUMBOAM3M.

Kipicmie

TexHMKaAbIK BDCTeTMKaga OeTki KadaT KOHIEIIIMIChI — IIHIH MeH
KYPBLABIMHBIH HETi3Ti 1eMeHTTepiH OipikTipeTiH MaHbI3AbI TYCiHiK. beTki KabaTThIH
MarbIHaChl OHBIH (PYHKIIMOHAAABIK, SCTeTUKAABIK, JKoHe CIMBOAABIK KacueTTepiMeH
TBIFBI3 OallAaHBICTBI, a4 OHBIH 9p/ey MeH KalTay MaTepuaajapsl YIIiH 3epTreayi
KOIITereH TeOPUsAABIK >KoHe IIpaKTUKAABIK acleKkTilepAi KaMTuabl. beTki KabaTThIH
KYPBIABIMBL, OHBIH reoMeTpUsAABIK (popMasapbl MeH TeKCTypaAbIK CUIaTTaMalapbl
apKbLAbI MaTepuallapAblH KOPIHICIH, Ce3iMiH >KoHe ©3apa opeKeTTeCyiH aHBIKTay
AV3allHAA¥Fbl YAKEH peA aTKapaabl. TexHUKaAbIK dcTeTrKaja¥rsl OeTKi Kabat TyciHiri
OHBIH CaHaTBIHBIH (yHJaMeHTaAAbLABIFbIHA OalldaHBICTBI opJalibiM  OipKeaki
cuIIaTTa aHbIKTaAMaligbl. beTki kabOaT KOHIIENIMACH TypaAbl CypaK Maceaeci apaey
JKoHe KaIlTay MaTepuaAJapbIHbIH OeTKi KabaT KYPBIABIMBIH 3epTTeyje OacTallKbl
Kadamgap >kacaayda Jden OoakaHyda. MyHAa OHBIH Ma3MVHBI, (PYHKIMOHAAABI
JKoHe HCTeTMKAABIK KacueTTepi aHBIKTaAFaH MOPQOAOTUAABIK >KiKTeAyi >KoHe
CUMBOA/BIK CUIIaTTaMaJapbl OeTKi KaOaT Typaabl OiaiMAepiH opTaKTacThIpy YIIiH
SKYMBIC XY prisiaai.

Bipinmti aiikbIH Ke3KapacTa, OeTKi KaOaT KOHLIENIIVSACLIH KapacThIpy VIIIiH,
Ke3-KeAreH eHiMAl KaOblagay ce3iMTaaAbl >KoHe BU3yaAAbl eKeHAIriHiH OacTarKbl
MoadiMaeMeciH Talam eTedl. ['eoMeTpusablK KepiHicTepai Keadeci MaHBI3ABI (PaKT
peTiHAe KapacTeIpy¥fa 00AaAbl.

bip 0aiiaaHbicTel OeTki KaOaT: »aaurcomnsa, cdepa, TOpoud, aad Kell
OaliaaHbICTEI OeTKi KaOaT: KyO, KOHYC, IMAMHAP. ATaaraH OeTki kabaT Oeariai Oip
reoMeTpysAbIK purypasapAbl KaAbIIITacTeIpaAbl, OipiHIi KaFaaiiga OipeyMeH, aa
eKiHII >Kargaliga OipHeme >KaaAIlak HeMece KMUCBIK OeTki KaOaTTapgaH
KaAbIIITacaabl. AMTBIAFAaHHBIH alMKBIH HOTIDKeCI—OeTKi KabaT IIeH IMiIMiHHIiH
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OipiHIIiAiTiHIH, OarbIHBICTHLABIFBIHBIH HeMmece TOYeACI3AIrHIH apacbIHAa
arbIpMallIbIABIK JKOK €KeHAIr Typaabl MadiMAeMe.

CoHgpIKTaH OeTki KaOaT TYCiHIKTiH HeTi3Ti CUIIaTH MilTiHHIH pyHJaMeHTaAAbl
TYCiHiTiHeH MyA4eM akbIpaMac Oea1ekTep 00AbII caHaaaAbl [1].

AusanHaarsl )XKoHe CoyAeTTerl IIIIiH MeH MilliHAeYAlH KacueTTepi TOMeHAe
KOpCeTiATeH KOIITeTeH 3epTTeyllidepai KbBI3bIKThIpAbl: I'ponmyc B., I'yrHoBa A.,
I'rasnuesa B., Ilananek B., Packnna A.M., Cugopenko B.®. [2, 3].

Bbya Mmakazaga Oetki kaOaT TYCiHIriHIiH MaHBI3B, OHBIH MOP(OAOTVSAABIK
KiKTeAyi, >)KoHe OHBIH CaHaTTaphbl TaAKblAaHaAbl, COHAAl-aK, TYPAl 3epTTeyIliiepain
Ke3KapacTapbl MeH IIOCTMOAEPHUCTIK TeOopusAra HeridgeareH OeTKi KaOaTTBIH
KOHIIENITyaAAbl CUIIaThl KapacThIpblaabl.

OaicTep MeH MaTepmuaajap

Makasasa OeTki KaOaTTBhIH KOHILIEIILMACH JKoHEe OHBIH opTYpAi Kacuerrepi
sepTTeaeai. Herisri Hasap MaTtepuaagapably OeTKi KaOaTTapbIHBIH (PaKTypacsl MeH
OHBIH ©3apa 9peKeTTecyiH Taajayra aydapblaadbl. 3eprrey OapbIChiHAA, OeTKi
KaOaTTapAblH  Herisri  (QyHKUMOHAAABIK, HCTETUKAABIK >KoHe  CUMBOAABIK
curarraMaJapbl KapacTBIPBIABIN, OAapAblH KYPBIABIMABIK epekIlelikTepi MeH
MarblHachl aHbIKTadaAbl. bya yiniH MaTepmaagapabl TaKTuAbAl KaOblagay MeH
BU3yaAAbl 9CepiH 3epTTeyre apHaaAraH o4icTep KoaAdaHbldadbl. COHBIMEH Karap,
TEOPUsABIK TYpFblda OeTKi KabaTTapAblH reOMeTpPUAABIK KAacCU(PUKAIMACH MeH
OAapAblH MHillliHMeH OaliaaHbICHl TadAaHaAbl.

Taakplaay MeH HaTVDKeAep

Berki kabaT Typaabl OHTOAOIMAABIK Ke3KapacTapAblH TaKbIpbIOBIHAH
aybITKbIMay VIIiH HBICAaHHBIH «TePeHAITiHiH» >KOKTBIFBI IJesICblHA HeTi3AzeAreH
MeTapusuka Gprua0coPuUsACH MeH ITOCTMOAEPHUCTIK 0iliM TeopusChIHAA OeTKi Kabat
peaiH KpIcKallla ecke Tycipemis. IloctTMmogepHIM3MHIH HeTi3iH KalayIiblaapAbIH Oipi
Axunaaec Jeaveyse «/lormka Cmbicaa» KiTaOblHAa [4], OeTki KabaT aHBIKTaMachl
9pTYpAi >KoHe MarblHachblHaH a’kKbIpaTblaMaliAbl: «beTki KabaT OeaceHai emec >KoHe
IIaCCUBTI €MeC, 04 apajac JeHeHiH ic-opeKeTTepi MeH 3apJanTapblHblH oHiMi. Tex
MOA€eKyAaAblK KabaTTapAbl OpHAAaCTLIPY apKblabl, OeTKi KabaT KaAbIHABIFBI JKOK €Ki
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KaOaTTap4blH, 1IIKi >KoHe CBIPTKbBI, Y34IKCi3AiriH >KoHe o3apa 0allaaHBICHIH
KaMTaMachI3 eTeAl.

Betki xabar (akTypaablfbIH KepceTe OTHIPHII, OA MaTepualAblH KOpPiHeTiH
KYPBIABIMBIH aHBIKTAlABI, COHABIKTAH Aa OeTki KabaT ¢axTypacsl peabeTik >KoHe
JKBIATBIPABIK Adpe’kKeciMeH cumarTadaabl. beTki KaOaTTblH MyHJail OeariaepiH
aHBIKTay MaTepuaajapAabl PpakTypaablk Oeariaepi OOMbIHIINA >KiKTeyre MYMKIiHAIK
Depeai.

Betki kabaTrapablH Xikreayi. beTki KabaTTapablH KikTeayiHe Kealep 0o.cak,
OHBIH HeTi3iHe Keaecl cuIlaTTaMajap eHri3iayl MyMKIiH eKeHiH ecKepe OTBIPY Kepek:

1. berki kabar QyHKUU peTiHAe-yTUAUTAPABIK, DCTETUKAABIK, A9CTYPAi,
CUMBOAABIK KacueTTepai OeliHeAeiiAl;

2. Betxi xabar ¢akrypa peringe —(PU3MKaABIK TaKTUAbAL ©3apa apeKerTecyai
JKoHe KOplllaFaH OpTajarbl IICUXO(pU3MKAALIK ©3apa opeKeTTecyAl KaMTaMachl3
eTeTiH MaTepuaaj;

3. betki KabaT 3aT peTiHAe —3aTTbIH HeTi3ri KacleTiH aHbIKTallAbL;

4. berki xabar mimiiH peTiHge — (PYHKUMOHAAABIK >KoHE HCTETUKAABIK
Ma¥rbIHAaChIHAAFBI KO/1€eMAl KaABIIITacThIpaThIH KoHe OeliHeAeliAl [5];

5. berki ka0aT yTuAMTapABIK >K9He KOPKeMJAiK KacueTrrepdeH 0Oacka
BIHTaAaHABIPYAbIH HeMece MaTeplnaaAblH TyCiMeH KepceTiareH, Oip mesriaje >koHe
AD11eKTi (ITocaeA0BaTeAbHBIN) TYCTi KOHTPACTTBIH IICUXO(PU3UKaABIK KaTbIHACTAPbIH,
JKaAfaH KeHICTIKTIK IIleKapachlH KaMTHuAbBl (MYHAail Kacuerrtep OeTKi KaOaTThI
JKapbIKTaHABIPBIAFaH aKIIeHTTeyiHe COHAal-aK OHbIH aliHaAbLABIFbIHA KATBICTEI).

- Dbipinmii  kargaiiga MiHe3geMeHiH — cuIlarramachl  (PYHKIMAAAPABIH
caHaTTapblHa OeaiHeal. beTki KaOaTThIH yTUANTAPABIK (PYHKLIMCH - MaTepUaAAblH
TeXHMKAABIK KacueTTepiH KepceTedl, KOpKeMAiK (PYHKIUICBI - MaTepuaaAblH
AEKOpPaTUBTIAIrH OJHaTaAbl, AdCTYpAl (QYHKIMACH - KYHAEAIKTI eMipge >kwui
KOAJAaHBIAATBIH KapallallbIM OeTKi KaOaTTap, aAd CUMBOAMKAABIK (PYHIIIVSCHL -
Oeariaik cunarraMa OepiareH OeTki KaOar.

- Exinmn >kargaiiga OeTki KaOaT cumarraMadapblH OeTki KaOaTmeH e3apa
opeKeTTece OTBIPHIII HOTIDKE aAyAbl KaTKbI3yFa 00aaabl. HaTikecine ¢pusmkaabk
KaObla4ay >KoHe IcXopU3MOAOTUAABIK CUTHAA KaTaabl. MyHAall cunaTTaMasapAsl
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Ke/eci MpIcaadapaa KapacTblpyFa 001aAbl: BICTBHIK - CYBIK, YAITiAA€K - Teric, TiKeHeKTi
- KaOBIpFaAbl XKoHe T.O.

- Ymrinmii skarganiga, OeTki KabaT 3aTTBHIH KacueTi peTiHAe apekeT eteai. OHBI
Ke/leci Typde cumarrayra 004aaabl — 3aTThIH CBIPTKBI KYPBIABIMBIH CUIIQTTalITBIH
OeTki KabaT KacueTi, 9pMHe, 04 iIlIKi Ma3dMyHBICBI3 MaFbIHAChI3 O0AAaThIH 3aT YIIIiH
aHbIKTaAfaH CHUIIaTTamMacel OOABIII TaOblAaAbl, adailiga, Ma3MYHABl TeK IIilIiH
TOATBIPY peTiHAe Taadayfa O0oaMaliabl, Oipak «... MasMyH - O1 adaMHBIH KacaraH
OapAbIK MilliHAepiHAe 00AaTBIH MaFrblHAABIK, JKAAIBIABIK, 3aTTHIK eMec, KaObla4ay
JKoHe KOJAaJHy YpAiciHAe ITiIIiHHeH Tasa (PYHKUMOHAAABIK KacUeTTepiHeH apThIK
0oaMacaga KeM pea aTKapMaiiAbl» [6].

- Teprinmii >xaraaitiga, OeTki KabaT MaTepuaAAbl YIBIMAACThIPAThIH IINIIHA]L
aHBIKTallAbl, OHBIH HETi3Ti cuIlaTTaMaJapbl MeH IIilIHHIH OeTKi KaOaTbl apKbIABI
DKCIIPeccUBTi KacueTTepiH kepceteai. [Tinin OeTki kabaTchl3 eMip cype aaManiAbl.
Byaan Getki kabaT >KoHe OHBIH ajaMHBIH KaOblA14aybIHBIH apKacblHAa 3aTThIH Hopce
peTiHAe aliHaAy IIpolleci JKypeai Aell KOPBITBIHABI Kacayfa 00aaAbl. TexHMKaABIK
OHIMHIH ITiIIiHI KAaHINaABIKTBI aAeKBaTThl 00/ca, COHIIIAABIKTHI OeTKi KaOaThIH
MeHTepy OHaliblpak 0o04aabl. Ju3aliH TeXHOAOIMSACBIHAAFBI MAesaapabl OepyaiH
AHBIKTBIFBI MEH AM3alHepAiK 3aTTbhIH ajaMfa 9CepiHiH TUIMAIAITIH apTThIPy YIIiH
IIIIHHIE ~eH TOABIK OeliHeciH »>Kacay YIHIiH ©OeTki KaOaTThlH OapAbIK
cunarraMaJapblH Nalgadany Kaxer [7].

- becinmii >xargariga, OeTki KaOaTTBIH cuIIaTTaMaJapbl ©HJAEYAiH >KoHe
JKapBIKTBIH KOpiHyiHiH cuIlaTeiHa OalidaHBICTBL, OyA MaTepuaaAblH TYCTiH
KaObl14aHybIHa 9cep eTeAl.

CoyaeTTik HBICAHHBIH ®MOLIMOHAAABIK 9cepi HeTidiHeH (pakTypacblHa, TYCiHe,
KOAJaHBIAFaH MaTepuaajapAbly OeTKi KaOaTbIHBIH KYPBLABIMBIHBIH CUIIAThIHA
OartaanbicTel. baitep B.E. e3 >XymbIchIHAa 494 OCHI cunaTTaMadap THiCTi KOpHeKi
OellHere y/KeH acep eTeTiHiH aTall eTeAi [8].

Berki ka®aTTelH (PYHKUMOHAAABIK >KOHE HCTeTMKAABIK MoHI AlM3allHAAFLI
MaHBbI3Abl KOHLIIINAHB Kypalabl. MaTepuaaably ayblpABIFBI HEMece >KeHiAAiri,
MIATIIITIir, HBICAHHBIH TBIFBI3ABIFBI ocepaepi OeTki KaOaTmieH OailisaHbICcThl. beTki
KaOaTThIH TOKipnOeaik MaHBI3HI 3aTTapAbl MTalijadaHyAa, 0AapAblH QyHKIIIOHAAABI
KOJAJaHyblHAa MaHBI3ABI pea aTKapadbl. berki Kabar Tipaabl KepkeMaik TyCiHiK
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minrH, Tyc, ¢akTypa, peabed, CypeT Hemece TeKCTypa CUIaTTaMalapbIHbIH
SKUBIHTBIFBIHAH Typaapr [9, 10].

Betki KabaTThIH KYPBIABIMBI MEH KacueTTepi KOII aclieKTiai OOAbII TaObl1aAbL.
Bipinmrigen, 6eTki KaOaTTeIH (PYHKIIMOHAAABIK >KOHE HCTETUKAABIK (PYHKIUSIAAPHI
apachIHAa THIFBI3 OailaaHBIC Oap: 041 TeK MaTepualAblH CBIPTKBI KOPIiHiCIH FaHa eMec,
COHBIMEH KaTap OHBIH KOAJaHy MaKCaTbIH Aa aHBIKTalAbl. TexHuKaablK >KarblHaH
aaraHaa, OeTki kabar MarepmaaAblH (PYHKIINMOHAAABl KacueTTepiH KepceTeai, aa
DCTETUKAABIK TYPFbI4aH OA AM3allHepAiK LIeNIiMJAep MeH ©Hep TYbIHAblAapPBbIHBIH
KOpPIiHICIH KaAbINITacThIpadbl. MpbIcaasl, 9pTypAi TeKcTypadap MeH peavedrep
MaTepuaajapAblH KaObLAAaHYbIH ©3repTe alaAbl, 0AapAbl BICTBIK HeMece CYBIK, TeTic
HeMece TiKeHeKTi eTilm cumarrayra Ooaaabl. bya Kacuerrep MmarepuaagapAably
IICUXOPU3NOAOIMUAABIK dCEPiH 3epTTey apKblAbl TepeHipeK TyCiHiaeai.

OpOip OeTki KabaTTBIH CHUIIATBI OHBIH MaTepUaAAbIK KYpPbLABIMBIHA TiKeell
Oall1aHBICTBL: OA TeK TeXHUKAAbIK KacueTTepAl FaHa eMeC, COHBIMEH KarTap
DCTETUKAABIK acepai ge Oepeai. berki kabarrap mimiHHIH (YHKIIMOHAAABIK >KoHe
9CTeTMKAaABIK MaFbIHaAapbIH Oepeai, COHABIKTaH ITiIIiH MeH OeTKi KabaT apachlHAAFbI
TBIFBI3 OaliAaHBICTBI TaAday MaHBI3Abl. ['eOMeTpUAABIK KepiHicTepAiH MaHBI3BI
epexlile, OJiTKeHi oaap OeTki KabaTTapAblH KYPBLABIMBIH allKbIHAAQABL.

KopbITBIHABI

Berki KaOaTThlH TYCiHINi TeK ®CTeTMKaAblK HeMece (PYHKUIMOHAAABIK
cunaTTraMajdapMeH IIekTteameligi. Oa MaTepmaaablH CBIPTKBI KYPbLABIMBIHAH
Oacrar, OHBIH aJaMHBIH KaOblAJaybIHAQFLI ocepiHe JeliHri KeH ayKbIMABI
acriekTtizepai kaMTuAbl. beTki KaOaTThlH (PYHKIIMOHAAABIK >KOHE HCTeTUKAABIK
KacueTTepi AM3aiH MeH coyAeTTeri MaHbI3Abl peAa aTKapaabl. COHbBIMeH KaTap, OeTKi
KabaTTap apKblabl MaTepualjapAblH (PUBMKAABIK >KoHe IICHXO(]PU3MOAOTUAABIK,
acepaepi KeHipeK 3eprTeaAyi KaxkeT, ce0OeDi oaap KepKeMAIK IIeH TeXHUKaABIK
HIenriMAepAid TMiMAIAIriH apTThIpa adaAbl. beTki Ka®aT meH MillliH apachlHAAFbI
e3apa apeKeTTecy OapAblK OObeKTidep MeH KYpPBlAbIMAAapPAbIH HCTeTUKAABIK >KoHe
(PYHKIIMOHAAABIK KYHABLABIKTapPBIH apTThIpyAa ey (pakTop O0ABIIT TaOblAaAbl.
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barimaxan Hypmaxanos!, Vicaam Mapxk*2
L2Egpasusickuil HayuoHarvrviu yrusepcumem umenu /.H. 'ymuresa, Acmana, Kasaxcman
KoH1erms moBepXHOCTHOTIO CA0sI B TEXHMYECKOM 9CTeTUKE U ero CBOVCTBa

AHHOTaHI/Iﬂ. B crartpe paccMaTpuMBaeTCsa IIOHATME IIOBEPXHOCTHOIO CAO0 B
TEXHUYECKOI DCTETUKE U eTO PO4b B CTPYKTyp€ OTAE€A09HDBIX 1 OGAVIHOBO‘IHI)IX MaTepimaaoB.
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QyHKIMOHAAbHBIE, DCTETUYECKIE U CUMBOANYECKNE CBOJICTBA IIOBEPXHOCTU OIIPeAeASIOTCS
Ha OCHOBe ee Kareropuit. [TopepxnocrHeie ca0u MaTepraa0B OIIPeAeAsIOT UX CTPYKTYPHbBIE
XapakTepUCTUKN U BU3yaAbHOE BO3JAENICTBME, UTO MIPaeT BaXKHYIO POAb B Au3aiiHe U
apxurtekrype. B cratbe obcy>kaaercs reoMmeTpuyeckas KaaccupuKanys IIOBePXHOCTeN, 1X
CBA3Db ¢ POPMOIL U 3HaUeHIe TeKCTYPBI IIOBePXHOCTH. Y CTaHaBAMBaeTCs TeCHasl CBSI3b MeXAY
(PYHKIIMOHAABHBIMU U DCTETUYECKMMM CBOMCTBAMM IIOBEPXHOCTM, KOTOPBIe YUUTHIBAIOT He
TOABKO TeXHUYeCcKUe XapaKTepUCTUKM MaTepuada, HO U IICMXO(PU3NOA0TMIecKoe
BOCHPUATHE YeA0BeKa. B craTbe paccMaTpuBaeTcst TEXHOAOTYS TPUMEHEHNS OTAC A0YHBIX I
00AMIIOBOYHBIX MaTepuaAoB B Pa3AMYHBIX OTPACASAX IPOMBIILAEHHOCTH, 4TO CBA3aHO C
TeXHIUYECKUM AU3aliHOM MaTepualoB, KOTOpbIe B IIOCAeAHEee BpeMsl BBIIIAM Ha HOBBIN
KayeCTBeHHBII ypOBeHb. BHespeHme m pas3BuTye TeXHOAOTMI Au3aliHa ITOBEPXHOCTU
MaTepualoB B CTPOUTEABHON OTpacAM OTKPbIBAaeT IIMPOKNME BO3MOXKHOCTU A4S
peaamsanuy MHAWBUAYAAbBHBIX AVI3AIHEPCKUX IPOEKTOB. B mocaegnme roabl mossmacs
HOBBIII PBIHOK B ITPOM3BOACTBE OTAEAOYHBIX U OOAMIJOBOYHBIX MaTepuasloB, IOABUANCH
HOBbIe pa3pabOTKM CUCTeM OTAeAKM IIOBEPXHOCTel, OTAnJalonyecs GpakTypoit, TeKCTypoit
u usetoM. JaHHOe uccaejoBaHue oOecrmeunBaeT 0Oodee rayOOKoe IIOHUMMaHMe
KOHIIEIITYaAbHOIO 3HAYEHVsI IIOBEPXHOCTHOTO CA0ST B TEXHUYECKON DCTETUKE.

KaioueBble caoBa: TexHmdeckass 9ocreTuka, ¢opma, ¢akrypa, AMU3aiiH,
(PYHKIIMOHAABHOCTD, HCTETHYECKIe CBOVICTBA, CMMBOAMKA.

Baimakhan Nurmakhanov?, Islam Mark*?2
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

IIpobaembl undiceHepHoll epagpuru u Problems of engineering and
npogheccuonanvrozo obpasosanus Nel (76) «2025 86 professional education M2l (76)+2025



ISSN 2220-685X Unoicenepnix epaguxa dcone xaciou oinim npodnemanaper Nel (76) « 2025

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.

References

1. Rappaport, A.S. (2000), Dlya ponimaniya arkhitekturnoy formy: [For understanding the
architectural form] Dissertatsiya na soiskaniye uchenoy stepeni doktora iskusstvovedeniya,
predstavlennaya v forme nauchnogo doklada [Thesis for the degree of Doctor of Art,
presented in the form of a scientific report], Moscow, Russian.

2. Gropius, V. (2009), Formirovaniye obucheniya: Psikhologicheskoye vliyaniye formy i
tsveta [Formation of learning. Psychological influence of shape and color] Izobrazitel'noye
iskusstvo v shkole [Fine art in school], Moscow, Russian,5, pp. 42-43.

3. Vershinin, G.V. (2001), Real 'nyy dizayn [Real design] Materialy IV Mezhregional ‘nogo
festivalya dizayna: [Materials of the IV Interregional Design Festival] (Tyumenskiy dizayn
tsentr Soyuza Dizaynerov Rossii, Tyumen', 2001). Moscow, Russian.

4. Delez, Zh. (1998), Logicheskiye zamechaniya [Logical comments] Delovaya kniga,
Yekaterinburg, Russian.

5. Bozhko, YU.T. (1991), Arkhitektura i kombinatornoye obrazovaniye: [Architecture and
combinatorial education]. Vyshcha shk, Kiyev, Ukraina.

6. Bystrova, T.Y. (2001), Veshch’ Forma. Stil’: Vvedeniye v filosofii dizayna [Thing Form.
Style: Introduction to Design Philosophy]. Izdatel'stvo Ural'skogo universiteta,
Yekaterinburg, Russian.

7. Ivanova, A.S. and Kalikhman, D. (2010), Dizayner arkhitekturnogo proyektirovaniya v
arkhitekturnom prostranstve: [ Architectural designer in the architectural space] Vestnik IrGTU
[Bulletin of ISTU], Irkutsk, Russian, 6 (46), pp. 104-108.

IIpobaembl undiceHepHoll epagpuru u Problems of engineering and
npogheccuonanvrozo obpasosanus Nel (76) «2025 87 professional education M2l (76)+2025



ISSN 2220-685X Unoicenepnix epaguxa dcone xaciou oinim npodnemanaper Nel (76) « 2025

8. Bayyer, V.E. (2005), Materialovedeniye dlya arkhitektorov, restavratorov, dizaynerov:
[Materials Science for architects, restorers, designers]. Izdatel'stvo Astrel’, Moscow, Russian.

9. Ivanova, A.S. (2011), Stroitel nyye materialy v arkhitekture i dizayne: [Building materials
in architecture and design]. Izd-vo IrGTU, Irkutsk, Russian.

10. Koleychuk, V.F. (1989), Khudozhestvennyye problemy formoobrazovaniya [Art
problems of shaping] Tekhnicheskaya estetika [Technical aesthetics], Moscow, Russian, 6, pp.
5-6.

ABTOpaap Typaabl MaaiMeTTep:

barimaxan Hypmaxanos — mpodeccop, TexHmKa FhIABIMAApbIHBIH aokTopel, /A.H. T'ymmnaes
aTeiHAarbl Eypasns yarTeik yHusepcuteti, CatOaes kemr. 2, Acrana, Kasakcran.

Mcaam Mapk - xar-xabap astopbl, crygdeHt, /A.H. I'ymmaes arbiHgarel Eypasusa yATTBIK
yausepcuteti, CatOaes keml. 2, Acrana, Kazakcras.

CBeaeHus 00 aBTOpax:

barimaxan HypmaxanoB — npogeccop, 40KTOp TeXHMYecKuX HayK, EBpasuiickuii HallMOHaAbHBIN
yausepcuter umenu /.H. I'ymunaesa, ya. Carbaes 2, Acrana, Kaszaxcran.

Vcaam Mapk - aBTOp 445 KOppeCcIIOHAeHIIUM, CTyAeHT, EBpas3nuiickuii HallMOHaAbHBIN YHUBEPCUTET
nmenn /1.H. 'ymmnaesa, ya. Catbaes 2, Acrana, Kasaxcras.

Informationon authors:

Baimakhan Nurmakhanov - professor, doctor of technical sciences, L.N. Gumilyov Eurasian
National University, st. Satpayev 2, Astana, Kazakhstan.

Islam Mark - corresponding author, student, L.N. Gumilyov Eurasian National University, st.
Satpayev 2, Astana, Kazakhstan.

IIpobaembl undiceHepHoll epagpuru u Problems of engineering and
npogheccuonanvrozo obpasosanus Nel (76) «2025 88 professional education M2l (76)+2025



ISSN 2220-685X Unoicenepnix epaguxa dcone xaciou oinim npodnemanaper Nel (76) « 2025

3a COICPIKAHUEC CTATbU OTBETCTBEHHOCTH HECET aBTOP

Ortnevarano B Tunorpaduu EHY M. JLH. T'ymunena

M3parenscreo EHY
Hayuno-nenarornueckuii ;xypHai
«IIpo6nems! HHXeHEpHO! rpaduKy U MPodhecCHOHATEHOTO 00pa30BaHUsDY
Ne 1 (76). 2025. C. - 89.
Tupax - 100 sx3. 3aka3 — 1

Anpec penakuuu:

010000, Pecrry6unka Ka3zaxcras,
r. AcraHna, yn. Kaxsimykas, 13,
EHY um. JLH. T'ymunesa, kopmyc YJIK Ne6, 505-kabuner.
Tex.: 8 (7172) 70-95-00 (Bu. 33 510)

web caiit: http://bulprengpe.enu.kz
e-mail: journal.enu@gmail.com

ISSN (Print) 2220 — 685X
ISSN (Online) 2706 — 7254

|
 JREEYPA3NA
& SVNTThIK
YHVBEPCUTETI

IIpobaembl undiceHepHoll epagpuru u Problems of engineering and
npogheccuonanvrozo obpasosanus Nel (76) «2025 89 professional education M2l (76)+2025


http://bulprengpe.enu.kz/
mailto:journal.enu@gmail.com

