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Annotation. Reinforced concrete as a structural material has a number of characteristic properties
that depend on the type of stress-strain state and create certain difficulties in the development of mechanical
and mathematical models and algorithms for their implementation. Poor concrete compaction is most often
encountered in areas with the highest concentrations of reinforcement or embedded parts. Even in the early
stages of deformation, physical nonlinearity manifests itself, consisting of the lack of a proportional
relationship between stresses and strains, heterogeneity, anisotropy, and other specific properties. With
increasing load, the integral rigidity of the sections decreases, internal forces are redistributed between
sections of the structure during structural changes in the materials, and displacements increase. Therefore,
for any calculation method, a method for accounting for the physical nonlinearity of concrete and
reinforcement deformation is important. This article presents the results of a study of the influence of defects
on the stress-strain state of reinforced concrete bending elements of frame structural systems.

Keywords: defects, deformation, stress-strain state, load, frame, structure.

Introduction. During the construction and operation of various buildings and structures,
damage and collapse may occur. Analysis of the results of surveys of structural failures and
emergency situations at construction sites revealed that problems primarily originated during the
fabrication stage or during construction. The primary causes of accidents were related to deviations
from the design during construction and common construction defects, which significantly impact
the stress-strain state of the elements. Furthermore, a significant proportion of accidents are due to
defects acquired during operation.

Therefore, research aimed at developing a methodology for accounting for defects in
reinforced concrete structures is a pressing scientific and technical issue. The purpose of this
dissertation is to study the influence of defects on the stress-strain state of reinforced concrete
flexural elements of frame structural systems.

To achieve this goal, the following experimental research objectives were set:

- determining the stress-strain state of complexly designed sections, symmetrical about the
vertical axis, at all loading stages, taking into account the actual concrete stress-strain diagram,;

- identifying the key patterns in the influence of changes in cover values, reduction in
concrete strength, and longitudinal reinforcement area on the strength and stiffness of reinforced
concrete flexural elements from design parameters.

An examination of the survey results in cases of failure of load-bearing building structures
or the occurrence of emergency situations at construction sites revealed that problems arose
primarily at the stage of fabrication of the structures or during the construction process. The main
causes of accidents (in some sources, up to 60%) were associated with deviations from the design
during fabrication and with ordinary construction defects [1-3].

The main defects of reinforced concrete structures include [4]:

- reduced concrete strength relative to the design value due to various reasons;

- deviation from the design dimensions of the structure;

- incorrect area and grade of working reinforcement;

- incorrect reinforcement placement.
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In modern construction, concrete is typically produced centrally in factories and delivered to
the construction site by truck. The hydration reaction of cement begins immediately after mixing
with water. Prolonged mixing of concrete reduces the quality of the concrete by breaking the newly
formed bonds of the cement adhesive. The maximum transport time for concrete mix depends on
the outside temperature and the activity of the cement used in the concrete, and ranges from forty-
five minutes to two hours. If transporting concrete by truck mixer takes more than three hours, the
concrete may never set at all. Such a mixture will no longer be concrete, but rather a simple mixture
of crushed stone covered with a hardened layer of cement mortar.

GOST 18105-86 permits non-destructive testing during the construction of monolithic
structures. However, even in this section, the standard contains a number of problematic or poorly
substantiated provisions that fail to take into account the specifics of modern monolithic buildings.
For example, such an important requirement as mandatory testing of the concrete strength of each
column is missing. Also, unjustifiably, restrictions have been introduced on the use of elastic
rebound, impact pulse, and plastic deformation methods for testing the concrete strength of
monolithic buildings. Restrictions on the application of these methods are rational for massive
structures; however, their use is entirely acceptable for monolithic buildings [5].

Poor concrete compaction is most often encountered in areas with the highest concentrations
of reinforcement or embedded parts. [6] notes that this defect, along with insufficient thickness of
the concrete protective layer, should be assessed primarily as a deterioration in the protection of the
reinforcement from corrosion and a deterioration in the appearance of the structure, while its impact
on load-bearing capacity is questionable.

In addition to random variability, there is systematic variation in concrete strength within
structures. This phenomenon has long been known for vertically cast structures, and is taken into
account in design using appropriate service factor coefficients [7]. According to experimental
studies, the average reduction in concrete strength in the upper portions of vertically cast columns
is 10-12%. During the construction, repair, or reconstruction of buildings, new openings for utility
lines are often created in floors and roofs, which can negatively impact their load-bearing capacity
and deformability [8, 9].

Damage to reinforced concrete structures from mechanical impacts during operation occurs
from accidental impacts and spalling, which is done to attach various elements to the reinforced
concrete structure. Damage in the compressed zone leads to a reduction in the load-bearing capacity
of the structure. Spalling in the tension zone does not affect the load-bearing capacity, but reduces
rigidity and crack resistance [10-12].

Materials and methods of the study. The tested floor section is a 200 mm-thick monolithic
beamless floor designed from heavy-duty concrete of design class B25. The slab rests on
monolithic columns measuring 400x400mm with a span of 7.2 m along axes B-B and 6.0m along
axes 3- 4. In the middle of the slab, along axis 3, there are rectangular openings with dimensions
ranging from 140x140mm to 400x400mm for utility lines. After the building frame was erected,
openings with diameters ranging from 100mm to 320mm were made in the floor due to apartment
remodeling.

The floor is reinforced with hot-rolled grade A400 steel rebar with diameters ranging from
12 to 32 mm. Flat welded cages are installed at the column and exterior wall supports. The upper,
lower, and additional reinforcement of the test section are shown in Figures 1 and 2, respectively.
The cage design is shown in Figure 3.

The floor slab is designed for a standard useful load of 3.0 kPa, while the dead load of the
supporting structures is 5.0 kPa. At the time of testing, the floor slab had no substructure. Prior to
testing, a visual inspection of the floor structure revealed cracks between non-design openings on
the bottom edge of the slab. These cracks do not significantly affect its rigidity.
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Figure 1 — Upper reinforcement of the tested floor fragment
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Figure 2 — Bottom reinforcement of the tested floor fragment



At the time of testing the floor section, the building had external and internal walls erected.
A minimum gap of 50 mm was provided between the walls and the slab in the test and adjacent
spans, eliminating their influence on the free deflection of the structure.
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Figure 3 — Wireframes KP1, KP2, KP3, KP4, KPS, KP6



To prevent possible failure of the tested slab fragment and its fall onto the underlying floor,
which could cause a progressive collapse of the entire building, a safety system of posts and beams
was installed under the floor. During the tests, a uniformly distributed load was simulated using
piece weights — facing ceramic stones with an average mass of 5 kg, which were placed with equal
concentrated forces equivalent to the adopted loading step of a uniformly distributed load from the
edges to the center of the slab [13, 14]. Loading was carried out in steps equal to 10% of the
standard load. The loading diagram and the general view of the loading are shown in Figures 4 and
5, respectively. To measure deflections, ICh-10MN dial indicators with a division value of 0 were
used. The devices were attached to the existing walls. At each loading stage, the floor was kept
under load for at least 10 minutes, during which time readings were taken from all installed
instruments, a visual inspection of the structures was carried out, and the width of the cracks and
the distances between them were measured.
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Figure 4 — The scheme of loading the overlap fragment

Results and Discussion. The experimental load-deflection relationships are shown in
Figure 5.

In the initial stages of loading, the relationship between deflection and external load is
virtually linear. At a load of approximately 0.75 times the standard load, its nature changes due to
the nonlinear properties of concrete and the appearance of cracks, resulting in a distortion of the
load-deflection relationship. At a live load equal to the standard load of 3.0 kPa, the maximum
deflection was 2.74 mm, not exceeding 10% of the maximum permissible deflection.

The experimental cracking moment was recorded during visual testing of a floor fragment
using an MPB-2 microscope and from indicator readings during data processing. During loading,
the first cracks appeared at a live load of 2.25 kPa, with an opening width of 0.05 mm in the
direction of the letter axes.



g, Kﬂa/
3,51

—

Gnorm

exp

Jere

Mg
/
f, MM

w4+

Figure 5 — Graph of deflection from external load in the middle of span 3-4;
1) deflection at a distance of 200 mm from axis B;
2) deflection at a distance of 2000 mm from axis B;
3) deflection in the middle of the span

As the load increased, the number of cracks in this zone increased, and the cracks spread to
adjacent spans 2-3 and 4-5. The maximum crack width under a live load of 3.0 kPa was 0.125 mm,
not exceeding the maximum permissible value. The average distance between cracks was

approximately 200 mm, corresponding to the spacing of the longitudinal reinforcement. The crack
pattern is shown in Figure 6.
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Figure 6 — The layout of the cracks



After installing non-design openings, the stress-strain state of the floor began to approach
that of the beam slab. Therefore, the floor deflections were calculated using the proposed method
and compared with the experimental deflections and those determined using the Lira 9.6 software
package.

The floor slab calculation using the proposed method was performed for a strip of 1.0 m
gross width, located along the digital axes in the middle of the slab. The width along the length of
the slab varied depending on the openings within the calculated strip. The area of the longitudinal
working reinforcement was assumed to be the design value (Figures 1,2). Modeling of a monolithic
reinforced concrete floor was carried out using nonlinear finite elements in the Lira 9.6 software
package, which allows one to consider various design situations in terms of geometry,
reinforcement and support conditions of floors and to calculate deflections with sufficient accuracy
under different load effects [15].

Standard material properties were used in the calculations. The calculations took into
account physical and geometric nonlinearity. The concrete stress-strain diagram was chosen as a
nonlinear one from the list provided in the computational package for heavy-duty concrete class
B25. Reinforcement was adopted in accordance with the design.

The calculation model represents a floor slab of a technical floor. The finite element mesh
spacing is set at 0.4 meters. The mesh is refined at the locations of openings. The junction with the
column was modeled by assigning ties in all directions. The entire floor is subjected to a dead load
of 5 kPa, and the test fragment in axes B-C and 3-4 is also subjected to a standard live load of 3
kPa. A uniformly distributed strip load is applied along the contour of the openings, compensating
for the load removed across the slab area.

The isofields of displacements along the z-axis of the test fragment due to its own weight
are shown in Figure 7, and those due to the live load are shown in Figure 8. A comparison of the
experimental and calculated displacements obtained in the LIRA software package and using the
proposed method revealed satisfactory agreement: the underestimation of the deflection due to the
live load is 8.36% and 10.91%, respectively.
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Figure 7 — Finite Element Model of a Floor Slab
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Figure 8 — Isofields of displacements along the Z axis of a fragment
of the floor due to its own weight

An analysis of the experimental and theoretical deflections calculated in the LIRA 9.6
software package and using the proposed method showed that the calculation using the proposed
method has a slightly larger error than that in the LIRA software package. Considering that the
calculation using the proposed method is less labor-intensive than that in the LIRA software
package, it can be used for approximate calculations of the deflections of reinforced concrete floor
slabs.

To determine the impact of both design and non-design openings, a reduction in cylindrical
stiffness in the direction of the numerical and letter axes of up to 40% was simulated. The
calculation showed that the openings make the slab more flexible, leading to increased deflections
in the span, but the ultimate limit state for deformation and crack resistance does not occur. This is
explained by the fact that with an increase in the opening area, the slab's design model changes, and
its operation approaches a cantilever model.

It is also worth noting that in the area of the openings above the columns, the support
moments increase slightly, while the span moments decrease, which is consistent with the results of
the mathematical modeling.

The conducted numerical analysis showed that the adopted design solution for the
monolithic reinforced concrete floor has high spatial rigidity and crack resistance.

Conclusion. In accordance with the objectives set in this study, the following results were
obtained:

1. During loading, the first cracks appeared at a temporary load of 2.25 kPa, with a crack
width of 0.05 mm in the direction of the letter axes.

2. At all stages of loading, the relationship between deflections and external load was
practically linear, and at a temporary load equal to the standard value of 3.0 kPa, the maximum
deflection was 2.74 mm, which does not exceed 10% of the maximum permissible deflection.

3. The maximum crack width at a temporary load of 3.0 kPa was 0.125 mm, which did not
exceed the maximum permissible crack width for short-term loading—0.4 mm.

4. A decrease in bending rigidity in the direction of the digital and letter axes to 40% leads
to an increase in deflections in the span, but the ultimate state for deformation and crack resistance
does not occur.
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KAHKAJIBIK KYPBLUIBIM/BIK KYHUEJEPIIH )KABBIH DJIEMEHTTEPIHIH BEPIKTITTHE
AKAVYJIAPABIH OCEPIH 3EPTTEY

Bucenos K.A., TexH1Ka FUIBIMIAPBIHBIH JOKTOPHI, Ipodeccop
Kynaiioepren H.M., 7TM07365 — «Kypbuibsic» BBb-HbIH 2-Kypc MarucTpaHThl

Kopxvim Ama amwvinoaser Kvizviiopoa ynusepcumemi, Kvizvinopoa k., Kazaxcman

Anaarna. TemipOeTOH KypbUIBIMABIK MaTepuall peTiHIe KepHey-aedopmanusi KYWiHIH TypiHe
OaiiyaHbICTHI OipKaTap CHIIATTaMAIIbIK KACUETTEPTe He )KOHE OJap ikl KY3€ere achlpyAblH MEXaHUKAIIBIK KOHE
MaTeMaTHKaJIBIK MOJIENIbAEP] MEH aJITOPUTMIIEPIH a3ipieyae Oenriii Oip KMBIHABIKTAp TYFbI3aabl. beToHHBIH
Hallap THIFBI3AANYHl KeOiHece apMaTypaHbIH HEMece SHIIpireH OelIeKkTep/iH KOHIEHTPALMSICH KOFaphl
xepiaepae kesfeceni. JlehopmanMsHbIH - aliFallikbl Ke3CHICPIHAC A€ (PU3UKAIBIK ChI3BIKTHIK €MECTIK
KepiHei, 01 KepHeyJep MeH AedopManusiap apachblHIaFbl IPOIOPLUHUOHAIABI OaiaHbICTEIH OOMaybIHAH,
reTeporeHAUTIKTeH, aHM30TPONUAAAH KoHE 0acKa /1a HaKThl KaCHEeTTepAeH Typasl. JKYKTeMeHiH apTybIMEH
KUMaJIap/blH UHTErPAIIBIK KATTBUIBIFBI TOMEHJICH I, MaTepuaigapaarbl KYphUIBIMIBIK ©3repicTep Ke3iHje
1K1 KyIITep KyphUIBIMHBIH KUMallapbl apachiH/a Kaiita OesiHel koHe BIFbICYNap apTajasl. COHJBIKTAH Ke3
KEJIreH ecenTey oJici yiiH OeTOHHBIH (PM3UKAJBIK CHI3BIKTHIK €MECTIIH XoHE apMaTypa AedopManusceiH
ecenKe ayy ojici MaHbI3Abl. Byl Makanaza KaHKaJbl KYPBUIBIMIBIK JKYHEIEpIiH TEeMipOETOH Wiy
JJIEMEHTTEPIHIH  KepHeyii-JeQopManysilanFal KYHiHe akaylapibslH oCepiH 3epTTey  HOTHKeNepi
KEJTipUIreH.

Tipex ce3aep: akaynap, aedopmanus, KepHeyJi-medopMalusulaHFaH KyHi, XYKTeMme, KaHKa,
KYPacTBIPBLUIBIMIAPHIL.
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HUCCJEJOBAHUE BJIMSHUSA JEPEKTOB HA ITPOYHOCTD 2JIEMEHTOB
MEPEKPBITUIA KAPKACHBIX KOHCTPYKTUBHBIX CUCTEM

Bucenos K.A., 10KTOp TEXHIUECKUX HAYK, Tpodeccop
Kynaiioepren H.M., maructpant 2 kypca OIl TM07365 — «CTpouTenscTBO»

Kwoizviiopourncxuil ynusepcumem umenu Koprxoim Ama, 2. Keizviiopoa, Kazaxcman

AnHoTtanus. JKene300eToH Kak KOHCTPYKIMOHHBIN Marepuall OTIMYaeTCS PAIOM XapaKTEPHBIX
0cOOEHHOCTEH, 3aBUCSIIMX OT BHAA HANPDKEHHO-IEPOPMUPOBAHHOTO COCTOSHHS M CO3JAIOIINX
OIIpeeIeHHbIE TPYJHOCTH IPU pa3pabdOTKe MEXaHHUKO-MAaTEeMAaTHYECKHUX MOJENCH W aJrOpuTMOB JUIS HX
peanmzanuu. [lnoxoe ymroTHeHne OeToHa dHamie Bcero HaAOMIOJaeTcs B MecTaX C HauOOJbIIei
KOHIICHTpAI[MEeH apMaTypbl WIH 3aKJIaJHbIX JACTalei. YK€ Ha pPaHHUX CTaausix JIehOpMUPOBAHUSI
nposiBisieTcs Gru3ndeckas HeTMHEHHOCTb, 3aKITI0UAIONIAsICSl B OTCYTCTBUH TPOTIOPIIMOHATIBLHOMN CBS3H MEXITY
HaNpsHKSHUSIMUA M IehOpMaIisiMi, HEOTHOPOAHOCTh, aHU30TPONUS M APYTHe Crenu(UUecKre CBOMCTBA.
IIpy yBenWuYeHHMHM HArpy3KM yMEHBLIACTCS  MHTETPANbHASL  JKECTKOCTh  CEUYEHHUH, IPOMCXOIHUT
IepepacpeielICcHHe BHYTPEHHUX YCUIIMI MEXKy Yy4acTKaMU KOHCTPYKIMM IIPU CTPYKTYPHBIX U3MEHEHMSIX
MaTepuaoB M yBEIWYHMBAIOTCS MEPEMEIICHHs, T03TOMY JUIS JII00OTO METoJa pacdyeTa BaKHOE 3HAUYCHHE
uMeeT croco0 ydera (u3WyYecKoW HEMMHEWHOCTH nedopMupoBaHUS OeToHAa W apMmarypbl. B craThe
IMPUBEACHBI PE3YJIbTAThbl UCCICIOBAHUA BIWAHUA Z[e(beKTOB Ha Hal'[pf[)KCHHO-I[e(bOpMI/IpOBaHHOC COCTOAHUEC
KeJIe300€TOHHBIX N3rN0AEMbIX IIEMEHTOB IEPEKPHITHH KapPKACHBIX KOHCTPYKTUBHBIX CHCTEM.

KuaroueBsble ciioBa: nedexTsl, AeGopManusi, HanpsoKEHHO-1e(OpPMUPOBAHHOE COCTOSIHUE, HATPy3Ka,
KapKac, KOHCTPYKIIHSI.
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FOAM GLASS MATERIALS USING RECYCLED RAW MATERIALS
AND PRODUCTS BASED ON THEM
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Annotation. In this article, the author examines innovative trends in the development of effective
building materials and products for thermal insulation of buildings. During the research, a technology for
producing thermal insulation foam glass and products based on it was developed. The values and graphs of
the properties of the developed materials and products are presented. The author describes in detail the
research methods and techniques for producing multilayer building panels based on the developed products,
and identified the optimal method for bonding them to form a multilayer building panel. A conclusion is
drawn regarding the applicability of the developed technology. The unique properties of foam glass
technology allow for the production of a wide range of products: blocks, slabs, shaped products, crushed
stone, granules, etc. The gas formed during the decomposition of the pore forming agent forms a porous
structure during the softening of the glass mass.

Keywords: Energy efficiency, foam glass, thermal insulation, recycled materials, cullet, glass
powder.

Introduction. One of the main goals of housing construction is to stimulate the efficient
development of housing in the regions. The development of prefabricated construction technologies
can help address the shortage of affordable and comfortable housing. With increasingly stringent
requirements for the safety of building materials and the energy efficiency of buildings, the
development of non-combustible, durable thermal insulation materials for the construction of
structural elements for prefabricated buildings is becoming increasingly important [1-6].

Practically the only material that meets all these requirements is foam glass — a cellular glass
with a combination of insulating and performance properties (durability, resistance to
environmental influences and pests, complete fire safety, etc.). The main disadvantage of foam
glass is its relatively high price, due to the use of scarce cullet as the main raw material. One of the
most promising solutions to this problem is replacing cullet with recycled materials, which reduces
both the cost of the material and the environmental impact by reducing waste disposal volumes.
The unique properties of foam glass technology allow for the production of a wide range of
products: blocks, slabs, shaped products, crushed stone, granules, etc. Slabs and shaped products
are used to insulate walls and complex surfaces, while granules and crushed stone are used as
aggregate in road construction or for the production of lightweight concrete. Consequently, foam
glass products can be used to create both external load-bearing and internal insulating layers of
panels for prefabricated buildings. Therefore, research into the development of foam glass products
using recycled raw materials is relevant [7-9].

Research into the production of porous thermal insulation materials and products, as well as
their structure and performance properties, is being conducted by scientists in many countries [10-
13]. Research into the use of foam glass products based on recycled raw materials as the primary
materials for creating interior and exterior thermal insulation products has not previously been
conducted.

The objective of this study was to develop foam glass compositions and technologies using
recycled materials for the creation of interior and exterior thermal insulation products. The research
objectives included developing foam glass compositions and technologies using recycled materials
and studying their physical and mechanical properties.

Materials and methods of the study. The methodological basis is the theory of high-
temperature porization of plastic masses. When the charge is heated, solid-phase and liquid-phase
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sintering processes occur. The gas formed during the decomposition of the pore forming agent
forms a porous structure during the softening of the glass mass. The tasks of studying the processes
of softening and foaming of foam glass materials, phase composition, macro-, microstructure and
properties of the obtained materials were carried out using scanning electron microscopy and
physico-chemical testing methods in accordance with relevant building standards. Studies of the
structure and properties of foam glass products were performed according to standard methods in
accordance with current state standards, as well as using optical and electron microscopy [14, 15].
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Figure 1 — Temperature-time mode of foam glass synthesis:
1- heating; 2 — foaming; 3 — abrupt cooling (fixation of the structure);
4 — cooling (annealing)

Results and Discussion. The optimal ratio of the components of the pore—forming mixture
«liquid glass - glycerin — water» was selected. For the study, the model composition, wt. %: BT-1
glassblower— 90; pore—forming mixture - 10. At the first stage, formulations were developed in
which the ratio «liquid glass — glycerin» varied. The molded samples were subjected to heat
treatment according to Figure 1 at foaming temperatures of 800, 825, 850 °C. The charge
compositions are shown in Table 1, and the density of synthesized samples is shown in Figure 2.

Table 1 — Mixture compositions of foam glass with different ratios of «liquid glass — glycerin»

Content of components, wt.%, in the composition, Ne
11 ] 12 | 13 [ 14 ] 15 | 16 | 17 [ 18 |19
IBT-1 Glass Cullet 90
Liquid Glass 9 8 7 6 5 4 3 2 1
Glycerin 1 2 3 4 5 6 7 8 9

It was found that with a shift in the ratio of «liquid glass: glycerin» towards glycerin, the
formation of large defective pores and a change in the color of the material from uniformly dark to
light with dark pores are observed. This is explained by the role of the charge components in the
foaming process. The glass powder is in a highly viscous state at the foaming temperature, and
individual glass particles fuse to form a silicate frame responsible for the strength characteristics of
the material.
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Figure 2 — Dependence of foam glass density on the ratio «liquid glass — glycerin»

Glycerin acts as a blowing agent; its decomposition creates excess pressure, causing
foaming. Liquid glass preserves the blowing agent, promotes more complete contact between the
glass powder particles, and accelerates the formation of the silicate framework due to their similar
chemical composition.

Composition 1.4, with a liquid glass: glycerin ratio of 6:4, was chosen as the optimal
blowing agent. Liquid glass and glycerin are viscous liquids, which complicates the process steps
of batch homogenization. To reduce viscosity, batch compositions were developed in which the
blowing agent of Composition 1.4 was partially replaced with water, with a mixture: water ratio
ranging from 9:1 for Composition 2.1 to 1:9 for Composition 2.5. The change in foam glass density
depending on the amount of water is shown in Figure 3, and the change in foam glass structure is
shown in Figure 4.
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Figure 3 — Dependence of foam glass density on the water content in the mixture
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- without water - with water
Figure 4 — Dependence of the foam glass structure on the water content in the mixture

Studies have shown that even small amounts of water significantly improve the
homogeneity of the porous structure, primarily due to a decrease in the viscosity of the mixture and
its improved distribution within the batch. Composition 2.2, corresponding to a mixture: water ratio
of 7:3, was selected as optimal. As a result, the optimal model composition of the foam glass batch
was determined: BT-1 cullet — 90%; liquid glass — 4%; glycerin — 3%; water — 3%.

The influence of synthesis parameters (foaming temperature and time, batch fractional
composition) on the structure and properties of foam glass was studied.

To study the effect of foaming temperature, samples were fired at temperatures of 655-
880°C in 15°C increments without holding. The dependence of sample density on foaming
temperature is shown in Figure 5.

Samples were loaded into the furnace at a temperature of 600°C. Consequently, all low-
temperature processes (decomposition of glycerin (= 260 °C), evaporation of water (100 °C)) begin
to occur simultaneously, and at the same time sintering of the charge begins.
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Figure 5 — The dependence of sample density on foaming temperature is shown

Therefore, at temperatures up to 730°C, a gradual increase in density is observed, indicating
particle convergence during sintering. As the sample is further heated above 730°C, the density
begins to decrease due to an increase in the number of gas pores. At temperatures above 850°C, the
sample structure becomes less ordered, the pores deform, and defects appear. The optimal
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temperature range for the formation of the porous structure of the developed material was chosen to
be 800-850°C.

To study the effect of foaming time, the samples were heat-treated at a foaming temperature
of 825°C for foaming times of 5, 10, 15, 20, 30, and 60 minutes. The dependence of sample
structure on foaming time is shown in Figure 6.

10 minutes 30 minutes 60 minutes

Figure 6 — Microstructure of samples at different foaming times

It was found that foaming for 5 minutes does not ensure uniform porosity. The structure of
samples foamed for longer than 10 minutes is also uneven, with pores becoming irregularly shaped
and defects such as isolated channel-like pores appearing. After a 60-minute holding time, the
sample noticeably settles, indicating that the gases responsible for the foam glass's volume have
largely evaporated from the sample. A 10-minute holding time allows for the average pore size to
be averaged and stabilized without causing excessive pore coarsening, making a 10-minute foaming
time optimal. To study the effect of the batch fractional composition, the samples were heat-treated
at a foaming temperature of 825°C for 10 minutes. The dependence of sample density on the batch
fractional composition is shown in Figure 6.

Table 2 — Dependence of foam glass density on fractional composition

Composition Ne 3,1 3,2 3,3 34 3,5 3,6

Particle size, mm 0,71- 0,50- 0,32- 0,16- 0,10- less than
0,90 0,71 0,50 0,32 0,16 0.10,1

Density, kg/m3 506,91 487,70 435,97 34431 176,15 178,28

The table shows that decreasing batch particle size significantly reduces foam glass density,
which is due to better batch homogenization and faster melting of fine particles. A fraction of 0.1-
0.16 mm or smaller was selected as optimal. To expand the raw material base for foam glass
production and to recycle ungraded glass waste, the feasibility of using various types of cullet was
investigated. The most common types of cullet were selected for the study: green container glass
cullet grade ZT-1, sheet glass cullet M4, and colorless container glass cullet grade BT-1. Using
these types of cullet, the batch compositions presented in Table 3 were developed.

The molded samples were then heat-treated at foaming temperatures of 800, 825, and 850°C
for 10 minutes. The density was then determined, and the porous structure of the synthesized
samples was examined. It was found that composition 4.1, based on BT-1 cullet, had the lowest
density (150-230 kg/m3), while composition 4.3, based on ZT-1 cullet, had the highest density
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(300-410 kg/m3). Composition 4.2, based on M4 cullet, was similar in density to that of the BT-1
cullet (280-150 kg/m3). Compositions based on a mixture of different types of cullet demonstrated
a direct increase in density with the addition of cullet, with denser samples obtained.

Table 3 — Compositions of batches based on different types of cullet

Component Content of components, wt.%
BT-1 Container Glass Cullet 4,1 4.2 43 4.4 4.5 4,6
M4 Sheet Glass Cullet 90 0 0 45 0 45
ZT-1 Container Glass Cullet 0 90 0 0 45 45
Rock-Forming Mixture Composition 2.2 10

A mixture of BT-1 and M4 glass was selected as optimal for use as a thermal insulation
material. To replace cullet with a less scarce raw material, the use of slag waste from thermal power
plants was investigated. The compositions were developed by replacing cullet in the optimal foam
glass composition with slag waste in amounts ranging from 5% (composition 5.1) to 30%
(composition 5.6) by weight. Sintering was performed using the powder method at foaming
temperatures of 800, 825, and 850°C with a hold time of 10 minutes. The change in foam glass
density depending on the amount of slag waste is shown in Figure 7, and the change in foam glass
structure is shown in Figure 8.

It was found that with the introduction of up to 25 wt.% slag waste, there is a slight increase
in the density of the samples (200-300 kg/m3), however, virtually no changes in the structure of the
material are observed. An increase in the synthesis temperature naturally leads to a decrease in
density. For compositions with a slag waste content of 30 wt.%, a sharp increase in density and a
decrease in the uniformity of the porous structure are observed; the density of the obtained samples
exceeds 400 kg/m3. Composition 5.5, containing 25 wt.% slag waste from thermal power plants,
was selected as optimal, forming a uniform porous structure with a density of 285 kg/m3 at a
temperature of 825°C. Next, using the experimental design method, the composition of the foam
glass was optimized, in wt.%: slag waste from TES-22; cullet BT-1 - 34; cullet M4 - 34; Foaming
mixture — 10. The resulting composition has a density of 195-220 kg/m3 in the temperature range
of 800-850°C. Optimum synthesis conditions: foaming temperature of 840°C, foaming time of 10
minutes.
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Figure 7 — Dependence of foam glass density on the content of slag waste
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Composition 5.3 (15 wt.%) slag waste Composition 5.5 (25 wt.%) slag waste

Figure 8 — Dependence of the foam glass structure on the content of slag waste

Conclusion. The following are the results of the study:

1. The optimal composition of the foaming mixture was determined, and the effect of the
synthesis process parameters on the structure and properties of foam glass was examined. The
optimal composition of the foaming mixture, in wt.%, was: liquid glass — 4; glycerin — 3; water — 3.
A foaming duration of 10 minutes allows for averaging and stabilizing the average pore size,
thereby achieving optimal results. The optimal temperature range for the formation of a porous
structure was 800-850°C. It was found that with a decrease in the fractional composition of the
batch, the density of the foam glass significantly decreases and the volume increases due to better
homogenization and greater heating intensity of the fine particles, which intensifies the melting and
foaming processes of the samples. A fraction of 0.16 mm or less was selected as optimal.

2. The influence of various types of secondary materials on the structure and properties of
the synthesized foam glass was studied in detail and systematized. It was found that when using
glass waste, the composition based on BT-1 container cullet has the lowest density (230-150
kg/m3), and the composition based on ZT-1 container cullet has the highest density (410-300
kg/m3). A mixture of BT-1 container cullet and M4 sheet glass cullet was selected as optimal for
use as thermal insulation material. It was found that when using slag waste from thermal power
plants (TPPs) in amounts of up to 20 wt. %, virtually no changes in the structure and properties of
the material are observed. When the slag waste content is higher than 30 wt. %, a decrease in the
uniformity of the porous structure is observed. 3. Using the methods of mathematical experimental
design, the optimal composition of foam glass was established, in wt. %: slag waste from TPPs -
22; BT-1 cullet - 34; M4 cullet - 34; Foaming mixture — 10. Optimum synthesis conditions:
foaming temperature 840°C, foaming time 10 minutes. The resulting composition has a density of
210 kg/m3.
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KANUTAJIAMA IIUKIZATTBI KOJIJAHA OTHIPBII KOBIK IIBIHBI MATEPHAJIIAP )KOHE
OJIAPJIBIH HET'T3IHJAE ’KACAJIFAH BYUBIMJIAP

Monnka Kyaum, PhD, nouient
Jlobnun mexnonoeusanvlx ynusepcumemi, Jlooaun, Ionvwa

Anaarna. byn Makanajga aBTOp FUMaparTapibl JKbUTy OKIIAyJiayFa apHaJFaH THIMII KYPBUIBIC
MaTepuaniapbl MeH OyHBIMIaphlH o3ipiieyAeri HMHHOBAIMAJBIK YPIICTEpAl KapacThIpalbl. 3epTTey
OapbICBIHAa OKBUTY OKIIAYJarbllll KOOIKTI IIBIHBI KOHE OHBIH HEri3iHAeri OYWBIMIapIsl eHAIPY
TEXHOJIOTHSICHI d3iplieHi. O3ipJeHreH Marepuanfap MeH OyHbIMIapAblH KacHeTTEepiHiH MOHIEpi MEH
rpaduKTepi YCBIHBUIFAH. ABTOpP 93IpJICHTEH OHIMIEp HeETi3iHAe Keml KabaTThl KYPBUIBIC ITaHEIbIACPIiH
OHIIPYIIH 3epTTey oIicTepi MEH OiCTEepiH erKeH-TerKeisli CHUMaTTalapl JKOHE ONapabl Kemn KadaTThl
KYpBUIBIC TAHENiH KaJbIITACTBIPYy YIIiH OKeNiMICYIiH OHTAIbl ONICIH aHBIKTaAbl. ©O3ipJIeHreH
TEXHOJIOTHSIHBIH KOJIaHBUTYBI TYPabl KOPBITHIH B JKacalabl.

Tipek ce3nep: DHeprus THIMALUIITI, KOOIKTI IIBIHBI, KBUTYy OKIIayjay, KaTalama MaTepuaiap,
UIBIHBI CHIHBIKTAPbI, IIBIHBI YHTAFBI.

IHEHOCTEKOJIBHBIE MATEPHUAJIBI C IPUMEHEHUEM
BTOPUYHOI'O CbIPBA N U3AEJINA HA UX OCHOBE

Monnka Kyaum, PhD, monent
Jliobnunckul mexnonoauueckuil ynugepcumem, Jlrooaun, Honvwa

AHHOTauus. B naHHO! cTathe aBTOPOM paccMOTPEHbl MHHOBALIMOHHBIE TEHACHLIMHM B 00JacTH
noy4eHus: 3PEeKTUBHBIX CTPOUTEIHHBIX MAaTEPHAIOB U U3ACIHA I TEIUTOM30JSIUY 3/1aHuii. B mpouecce
uccienoBanns Oblila pa3padoTaHa TEXHOIOTHS MOIYYEeHUs TEIION30JISIIMOHHOTO IEHOCTEKIA U U3IETIH Ha
ero ocHose. lIpenocraBiieHbl 3Ha4eHUS! U IpaUKU 3aBUCUMOCTH CBOMCTB pa3pa0OTaHHBIX MaTEpPHAIOB U
M3IETNA. ABTOPOM NOAPOOHO MPHUBEAEHBI METOJBI MCCICAOBAHMUSA U CIIOCOOBI MOMYyYEHHST MHOTOCIOMHBIX
CTPOMTENILHBIX TIaHENEeH Ha OCHOBE pa3paOOTaHHBIX W3JENNi, BBISBICH ONTUMAIBHBIA CHOCOO UX
CKpEIUICHUs] C IOJIy4eHHUEM MHOTOCIIONHON CTpOHTENbHON maHenu. ChenaH BBIBOA O NPUMEHHUMOCTH
pa3paboTaHHON TEXHOJIOTHH.

KiroueBbie cioBa: 3HeprodpGeKTHBHOCTD, MIEHOCTEKIIO, TETJION3OJSAIHS, BTOPUYHBIE MaTepPHANbI,
CTEKJI000M, CTEKJIOTIOPOIIOK.
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Annotation. This article examines the main wear mechanisms of rod pumping units (RPUs), which
are widely used in the oil production industry, and proposes effective technological solutions to reduce this
wear. The aim of the study is to analyze the abrasive, adhesive, and dynamic types of wear occurring in the
plunger—cylinder pair, the rod string, and guiding components during operation, and to justify engineering
approaches for reducing their intensity. The methodology included tribological studies, materials science
analysis, vibration diagnostics, and laboratory tests. The results show that applying coatings such as TiN,
CrN, and DLC on the plunger surface significantly increases its wear resistance, while introducing a plasma-
hardened coating on the inner surface of the cylinder reduces abrasive wear. Additionally, installing a spring
damper on the rod string decreases dynamic loads and extends the overall service life of the equipment. The
proposed technological and structural improvements make it possible to increase the service life of RPU
components by 15-25%. The findings contribute to enhancing the reliability of mechanized lifting systems in
oil field operations.

Keywords: rod pumping unit, wear, plunger-cylinder pair, tribology, equipment reliability.

Introduction. Rod pumping units (RPUs) are among the most widely used mechanized
lifting systems in the oil industry. Despite their relatively simple design, the requirements for long-
term and reliable operation in deep and complex geological conditions continue to increase. In
recent years, as field depths have grown, reservoir pressure has declined, and the abrasive impact of
the environment has intensified, the wear of RPU components has significantly increased. These
issues lead to sucker rod fatigue, plunger—cylinder pair failure caused by friction, rapid wear of
guiding elements, and an overall reduction in system reliability. Therefore, the relevance of this
study is considerably high. To enhance the efficiency and reliability of oil production, it is essential
to extend the operational life of RPUs, optimize maintenance intervals, and reduce production costs
[1].

The design of rod pumping units consists of several key elements: a plunger—cylinder pair, a
sucker rod string, guide couplings, a lubrication system, and electromechanical lifting devices.
Each component directly affects the operational reliability of the system. The plunger—cylinder pair
experiences the main frictional forces and is prone to abrasive and adhesive wear. The sucker rod
string 1s subjected to dynamic loads, vibrational impacts, and axial deviations, making it sensitive
to mechanical fatigue. Guide couplings ensure system alignment and stability while maintaining
proper friction control. In addition, the stability, thickness, and quality of lubrication significantly
influence wear rate. All these factors require comprehensive study because improving only one
component cannot ensure the reliability of the entire system [2-3].

Recent research in the oil industry indicates that nearly 60% of RPU failures are associated
with wear and friction processes. This statistic leads to increased repair or replacement costs,
reduced production rates, and decreased operational reliability. Therefore, studying effective
methods to reduce the wear of RPU components is a scientifically and practically important task.

The object of this research is the rod pumping unit widely used in oil production, while the
subject of the study includes the wear processes in the plunger—cylinder pair, sucker rod string, and
guiding elements, as well as technological and structural methods for reducing this wear. The main
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objective is to scientifically analyze the primary wear mechanisms observed in RPU components
and propose effective engineering and technological solutions aimed at reducing wear intensity [4].
Within this scope, the tasks include identifying abrasive, adhesive, corrosive, and erosive wear
types; evaluating dynamic and static loads affecting the plunger—cylinder pair and rod string;
conducting tribological and material science studies; determining the effectiveness of new wear-
resistant materials and coatings; and justifying ways to reduce friction and dynamic forces through
structural improvements.

During the study, tribological tests were conducted to determine the friction coefficient,
wear rate, and strength of the materials; vibrational diagnostics were used to assess the dynamic
forces and oscillations affecting the sucker rod string; and material analysis provided insights into
metal composition, hardness, surface structure, and microstructure. Additionally, the effectiveness
of various protective coatings applied to the plunger and cylinder surfaces was demonstrated
through experimental tests and engineering calculations.

The scientific novelty of the study lies in the proposal to use an integrated approach
combining coating technologies, structural modifications that reduce dynamic loads, and
optimization of frictional conditions to minimize wear in RPU components. This approach
significantly increases equipment service life, extends maintenance intervals, and reduces
production costs [5]. The practical relevance of the topic is highlighted by the enhanced reliability
of mechanized lifting systems at oil fields. According to the study results, equipment life increases
by 15-25%, maintenance intervals are extended, service efficiency improves, overall operational
costs decrease, and production reliability increases.

The theoretical contribution of this work expands knowledge in tribology, materials science,
and mechanical engineering, while the practical outcomes can be applied to improve RPU design,
select optimal components, and adapt equipment to field operating conditions. The study
comprehensively addresses issues such as improving the wear resistance of the plunger—cylinder
pair against friction and abrasive impacts, reducing dynamic loads in the sucker rod string,
enhancing the effectiveness of guide couplings and lubrication systems, optimizing material and
coating selection to reduce wear, and implementing structural solutions to improve overall system
reliability. The results provide an important scientific and practical foundation for ensuring long-
term and reliable operation of RPUs and improving oil production efficiency [6].

Materials and Methods. The main object examined in this study is the rod pumping unit
(RPU) used in oil production. Its components include the plunger—cylinder pair, sucker rod string,
guide couplings, lubrication system, and lifting mechanism. Since each of these elements directly
affects the overall reliability of the unit, a comprehensive study of their wear processes forms an
essential part of the research. Carbon and alloy steels were selected as materials for the plunger—
cylinder pair, considering their hardness, strength, resistance to abrasive wear, surface structure,
and responsiveness to heat treatment. The primary materials include carbon steel grade 45 with
hardness HRC 45-50, and alloy steel grade 40XN, known for its high resistance to abrasive and
dynamic loads. To reduce wear on the plunger and cylinder, surface coatings such as TiN, CrN, and
DLC were applied. For the sucker rod string, high-strength steels 35GS and 40X were used, with
hardness levels ranging from HRC 40-50; polyurethane and elastomeric materials were utilized for
manufacturing spring and damping components. Guide couplings were produced from high wear-
resistant alloy steel and modified with graphite additives to reduce friction [6]. The lubrication
system employed industrial mineral oils and composite lubricants containing Teflon additives,
which helped reduce friction in the plunger—cylinder pair and lower dynamic loads.

During the study, the “T-01" tribometer was used to determine the friction coefficient and
wear rate; the “VibraPro 2000 vibrometer measured oscillations affecting the sucker rod string; the
“Olympus BX53” optical microscope analyzed the microstructure of cylinders and plungers; and
the “Rockwell HR-150” hardness tester measured metal hardness. A plasma coating device was
used to apply surface coatings, and experimental tests were performed on standard cylinders and
plungers made from various materials. A detailed description of the materials used in the research
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is provided in Table 1, which includes each component’s material type, hardness, processing
method, and operational characteristics.

Table 1 — RPU Components and Materials Used in the Study

Element Material Hardness Surface Application Feature
(HRC) Treatment
Plunger 45, 40XN 45-50 TiN, CrN, | Resistant to abrasive and
DLC adhesive wear
Cylinder 45, 40XN 4048 DLC, CrN Pairing with the plunger
Sucker rod string 35GS, 40X 40-50 - Resistant to dynamic loads
Guide coupling Alloy steel + | 3845 - Friction reduction and
graphite alignment
Lubrication Mineral oil + - - Reduces friction
composition Teflon
L
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Figures are placed after the corresponding descriptions in the text. For example:
Plunger Cylinder

Figure 1 — Structure and dimensions of the plunger—cylinder pair
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Guide couplings

Figure 2 — Diagram of the sucker rod string and guide couplings
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A complete description of the research object and the materials used has been provided. The
next stage presents the workflow of the study and the methods applied. This section includes a
detailed description of the stages of tribological research, dynamic and vibration measurements,
materials science and microstructural analysis, as well as experimental tests and calculation
methods used. The section “Workflow and Research Methods” covers the activities carried out to
comprehensively identify wear mechanisms in RPU components and evaluate effective methods for
reducing them. The research was divided into several key stages: selection and preparation of
materials, conducting tribological tests, performing dynamic calculations, carrying out vibration
diagnostics, conducting microstructural analysis, experimentally testing structural modifications,
and statistically processing the obtained results [7].

At the initial stage of the work, material preparation was carried out. The plungers,
cylinders, and sucker rod strings used for the study were manufactured in accordance with the
dimensions of standard rod pumping units. The plunger length was 1200 mm with a diameter of 40
mm, while the cylinder had an inner diameter of 40.05 mm and a wall thickness of 12 mm. The rod
string length was taken as 3000 mm with a diameter of 25 mm. The surface hardness of all
materials ranged from HRC 45 to 50. TiN and CrN coatings were applied to the friction surfaces of
the plunger and cylinder using plasma deposition, with a coating thickness of 2—5 pm, which was
sufficient to cover the entire contact area. The physical properties of the materials—density,
hardness, elastic modulus, and adhesive strength—were preliminarily studied [8]. These properties
were determined using standard laboratory methods and corresponding formulas; the collected data
were later used in analytical calculations and tribological evaluations.

Thus, preliminary preparation of materials, assessment of their properties, and application of
surface coatings provided the scientific basis for subsequent tribological, dynamic, and
microstructural studies.

&> | ™

Where:

c — stress (Pa),

F — external force (N),

A — contact area (m?) [1].

Tribological tests were conducted to determine the friction coefficient of the plunger—
cylinder pair, the rate of abrasive wear, and the effectiveness of the lubrication system. These tests
were performed using the “T-01" tribometer under parameters close to actual operating conditions.
The friction speed ranged from 0.5 to 1.5 m/s, while the pressure varied between 10 and 50 MPa.
During the tests, the temperature was maintained between 20 and 80°C. Industrial mineral oil was
used as the lubricant, and in some cases a Teflon additive was introduced to comparatively assess
lubrication efficiency.

Based on the measurements obtained from the tribometer, the friction coefficient p was
calculated using a standard formula, where Fgiciion 1s the friction force and Fnormal is the normal
(support) load. The results obtained using this formula made it possible to compare the friction
properties of the plunger—cylinder pair under different materials and coatings. All collected data
were processed and are presented in Table 2.

Table 2 — Friction Coefficient and Wear Rate of the Plunger—Cylinder Pair

Material Coating Type Friction Coefficient p Wear Rate (mm?*/N-m)
Steel 45 TiN 0,12 0,025

Steel 40XN CrN 0,10 0,018
Steel 45 DLC 0,08 0,015
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Figure 3 — Experimental scheme of the tribological tests

Next, the dynamic forces acting on the sucker rod string were calculated, and their influence
on the operation of the unit was analyzed. The dynamic calculations were carried out using the
equation of motion, which takes into account the effects of spring and damping elements and
describes the relationship between mass, damping coefficient, stiffness coefficient, displacement,
and the time-dependent external force F(t). This equation made it possible to determine the nature
of vibrations in the rod string, the vibration amplitude, and the level of axial deviations. Vibration
measurements were carried out under real operating conditions using the VibraPro 2000 device,
which allowed evaluating how the rod string responds to dynamic loads and assessing the
effectiveness of damping elements [9]. The schematic diagram of the action of dynamic forces is
shown in Figure 4.

Results and Discussion. A materials science and microstructural analysis was performed.
This analysis was necessary to determine the surface condition of the plunger and cylinder, assess
the wear characteristics, and evaluate the effectiveness of the coating layer. Using the Olympus
BX53 optical microscope, the surface layer structure, coating uniformity, cracks in the wear zone,
micro-grooves, and signs of plastic deformation were examined. The influence of lubricants on the
surface layer and the characteristics of micro-damage formed during friction were also analyzed.
The thickness of the wear layer was calculated based on material loss, material density, and the
contact surface area.

The next stage of the research focused on experimental verification of the implemented
design modifications. Several design improvements were introduced to increase the operational
performance of the plunger—cylinder pair and reduce the wear rate. The geometry of the guide
couplings was modified, implementing solutions aimed at lowering the friction coefficient.
Damping elements were installed in the rod string to reduce dynamic loads and decrease vibration
amplitude. To improve the efficiency of the lubrication system, the diameter and arrangement of
lubrication channels were optimized, and the stability of the lubrication film—its thickness and
durability—was analyzed. The obtained experimental results were compared with the previous
design, proving the advantages of the new engineering solutions in improving friction, vibration,
and wear characteristics [10].

This section shows that the conducted dynamic, microstructural, and design studies made it
possible to thoroughly understand the key factors affecting the operation of RPU components and
to justify engineering solutions aimed at increasing their reliability.
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Figure 4 — Diagram of the Dynamic Forces Acting on the Rod String

Table 3 — Comparative Characteristics of the New Design and Standard SRP Elements

Element Friction Coefficient Vibration Wear Rate (mm?*/N-m)
Amplitude (mm)
Standard 0,12 2,5 0,025
New Design 0,08 1,6 0,015

Statistical processing of the experimental results was carried out, and the reliability of the
obtained data was evaluated. The research results were analyzed on the basis of statistical
parameters such as mean value, standard deviation, and confidence intervals. This processing
confirmed that changes observed in the wear rate and dynamic characteristics of the equipment
elements were not random, but the result of real design and technological improvements. The
efficiency of the upgraded design was statistically proven, confirming that the proposed solutions
are suitable for industrial application. The research methods and workflow included material
preparation, tribological tests, dynamic calculations and vibration diagnostics, materials science and
microstructural analysis, experimental design modifications, and statistical processing [11]. This
methodological structure ensured the accuracy and practical significance of the study and made it
possible to determine scientifically proven ways to reduce wear of SRP components.

The obtained results were then discussed, and the wear characteristics of SRP elements were
comprehensively evaluated. Tribological tests showed variations in the friction coefficient and wear
rate of the plunger—cylinder pair under different coating conditions. According to the test results,
samples with a TiN coating exhibited a friction coefficient of 0.12, CrN showed 0.10, while the
lowest value was observed in the DLC coating at 0.08. Wear rates also decreased accordingly,
proving that the DLC coating is the most effective protective layer against wear. A reverse
proportional relationship between the friction coefficient and wear rate was identified,
demonstrating that lower friction leads to reduced wear. These results allow for significantly
increasing the service life of plungers and improving lubrication system efficiency.

Dynamic calculations and vibration measurements made it possible to identify the nature of
loads acting on the rod string. The study showed that in the standard design, the maximum
vibration amplitude of the rod string was 2.5 mm, whereas in the new design—with dampers and
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improved guide couplings—this value decreased to 1.6 mm. This indicates a 36% reduction in
vibrational load, which in turn improves the stability of the plunger—cylinder pair and reduces wear.
Vibration measurements fully matched the results of dynamic calculations, confirming the accuracy
of the model [12].

Microstructural analysis revealed structural characteristics of the coatings on the surfaces of
the plunger and cylinder. The TiN layer showed minor surface lines, while microcracks were very
rare in the CrN coating. The DLC layer was found to be the most uniform and stable protective
coating among all samples, minimizing deformation in the wear zone. These microstructural
findings fully corresponded to the tribological results, confirming the effectiveness of the coatings.

The effectiveness of the experimental design modifications was clearly observed. By
changing the geometry of guide couplings, friction was reduced, while damping elements installed
on the rod string reduced dynamic loads. The improved layout and optimized thickness of
lubrication channels ensured stability of the oil film and reduced temperature in the friction zone.
As a result, the friction coefficient decreased from 0.12 to 0.08, the wear rate decreased from 0.025
to 0.015 mm3/N-m, and vibration amplitude was reduced by 36%. These improvements extended
the service life of SRP components, increased maintenance intervals, and enhanced operational
safety.

Statistical analysis showed high reliability of the obtained data. Variations in the friction
coefficient and wear rate were consistently reproduced in repeat tests, confirming the stability of
the proposed solutions. The effectiveness of the upgraded design was statistically verified at p <
0.05, demonstrating its suitability for industrial implementation [13].

In conclusion, the study showed that surface coatings, design improvements, and
consideration of dynamic conditions play a crucial role in reducing wear of SRP components. DLC,
TiN, and CrN coatings increased wear resistance of the plunger—cylinder pair and reduced friction,
while optimization of guide couplings and damping elements reduced vibrational loads and
improved overall stability of the system. The consistency between theoretical and experimental
results confirmed the validity of the research and its full applicability in practice. The obtained
findings make it possible to improve SRP operational efficiency, reduce maintenance costs, and
enhance the overall reliability of oil production.

Table 4 — Comparative Indicators of the New and Standard Designs

Indicator Standard New Design Percentage Difference
Friction coefficient p 0,12 0,08 -33%
Wear rate (mm*/N-m) 0,025 0,015 -40%
Vibration amplitude (mm) 2,5 1,6 -36%

This section provides a full analysis and comparison of the research results supported by
experimental and dynamic data. The analysis demonstrates both practical and scientific
effectiveness of the methods used to reduce wear of SRP elements [14-15].

Conclusion. During the research, the issue of improving wear resistance of plunger—
cylinder components in sucker-rod pumping (SRP) systems was thoroughly investigated. The study
allowed for several important conclusions [15]. First, the effectiveness of surface coatings was
determined: TiN, CrN, and DLC layers were examined, and among them, the DLC coating
demonstrated the lowest friction coefficient (i = 0.08) and the lowest wear rate (0.015 mm?*/N-m),
significantly increasing the service life of the plunger—cylinder pair. Second, the influence of design
modifications was evaluated: new guide couplings and dampers reduced vibration amplitude by
36% and enhanced plunger stability. Dynamic calculations and experimental measurements showed
full agreement, confirming the effectiveness of the improvements. Third, the economic and
practical significance was demonstrated: use of the new design and effective coatings increased
maintenance intervals, reduced production costs, and improved overall system reliability. Fourth,
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the correctness of the research methodology was proven: tribological tests, microstructural
analyses, and statistical processing confirmed the reliability of the proposed methods.

Thus, the research objective was fully achieved: effective methods for reducing wear of
SRP plunger—cylinder components were identified, and both experimental and theoretical results
demonstrated their practical and scientific effectiveness.
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INTAHI'LII TEPEH COPATITHI KOHABIPFBLITAPJIBIH TO3YbIH ASAUTY TOCLIAEPIH
KETLIAIPY

Tan:xapuxos I1.A., TeXxHHKa FRUTBIMAAPBIHBIH KaHAUAATHL, TIpodeccop
Ep:xanoBa A.T., TexHHKa FEUIBIMIAPBIHBIH MarkuCTpi
ImimobexkoBa @.H., TM07158 -« TexHOIOTHSIIBIK MaIlIMHATAP MeH xabapikTap» bbb-HbIH 1-Kypc
MarvcTpaHThI

Kopkxbim Ama amvinoaswt Kvizeiiopoa ynusepcumemi, Koisvinopoa k., Kazaxkcman

Angarna. byn Makanana MyHail eHAIpY calachlHlla KEHIHEH KOJJIAHBLIATBIH IITAHTLI TEPeH
copantel KoHbpIpreuIapabiH (LLITCK) Herisri To3y MexaHM3MIEPIH aHBIKTAy >KOHE OJIapAbl a3aiTyIbIH
TUIMZI TEXHOJOTHSUIBIK IIEIIIMAEPIH 93ipiey Macesneci KapacThpbulabl. 3epTTEYdiH MaKcaThl - IUTyHXep-
UIMHIP >KYOBI, IITaHra KOJOHHACHI JKOHE OarbITTaylIbl SJIEMEHTTEP/iH JKYMbIC Ke3iHJe Ke3/IeCeTiH
aOpa3uBTIK, aAre3usUTbIK JKOHE JAMHAMHKAIBIK TO3Y TYPJIEPIH Taujarm, oOJapblH KapKbIHbUIBIFBIH
TOMEHAETYIIH WHKEHEPJIIK TocuigepiH Herizaey. OgnicteMe peTiHze TpHOOJIOTHIIBIK —3epTTeyJiep,
MaTepHaiTaHy Tajlaybl, BHOPALMsUIBIK JMATCHOCTHUKA JKOHE 3€PTXAHAJBIK CHIHAKTAD KOJAAHBLIIBL.
Hormwxecinae mnymkep Oerine TiN, CrN skone DLC Topiznmi >xaObIHAApbl KOJJIaHY OHBIH TO3yFa
TO3IMJIIIITIH eoyip apTTHIPATHIHbI, al IWIHHAP iKi KabaThIHA TIA3MaJbIK KAaTaUThUIFAH JKAOBIH EHTI3y
aOpa3uBTIK TO3y/bl a3aiTaThIHBI aHBIKTaNABl. COHBIMEH KaTap LITaHTa KOJOHHACBIHA cepinmeni aemmndep
OpHATYy JUHAMHUKAIBIK JKYKTEMeNepl TOMEHJETIN, KOHJBIPFBIHBIH Kbl PECYPChIH YIIFAHTATHIHBI
JonenyieH . Y ChIHBUIFAaH TEXHOJOTHSUIBIK XoHE KOHCTPYKIMSIIBIK kerinmaipynep LITCK snemeHnTTepiHiH
KbI3MeT erTy Mep3iMiH 15-25%-fa apTThlpyra MyMKiHAIK Oepeni. 3epTrey HoTWXKelepi MyHail
KOCINIIUTIKTEPiHeT MeXaHUKaIaHAbIPbIIFaH KOTepy JKyHelnepiHiH CeHIMIUTITIH apTThIpyFa OarbITTallFaH.

Tipek ce3aep: mTaHriIi TEpeH copar, TO3Y, ITYHXeP-IWINHAP KYObl, TPUOOJIOTHS, KOHIBIPFBIHBIH
CEHIMJILIIT.

32



COBEPHIEHCTBOBAHME CIIOCOBOB CHUXKXEHUSA N3HOCA IITAHI'OBBIX I''”TYBUHHO-
HACOCHBIX YCTAHOBOK

Tan:kapukos I1.A., KaHIUIAT TEXHUYECKUX HAYK, Ipodeccop
EpxanoBa A.T., MarucTp TeXHU4ECKUX HAYK
AmmmoexoBa ®.H., MaructpanT 1 xypca OIl 7M07158 - «TexHonornueckrne MamuHbl 1 000PYI0BaHHE)

Kuizviiopourncxuil ynusepcumem umenu Kopxwim Ama, 2. Kvizviiopoa, Kazaxcman

AHHoTamusa. B craTtee paccMaTpuBalOTCS BOMPOCH IOBBIMICHHS JOJTOBEYHOCTH JIIEMEHTOB
rIyOMHHBIX INTaHTOBBIX HAacocHBIX ycTaHOBOK (LLICHY) 3a cueT cHWKeHHs HW3HOCA IUTYH)XEPHO-
MWIAHIPOBHIX y3710B. McciaemoBanne BRITOTHEHO B paMKaX CIIEIHANBHOCTH « TeXHOIOTHYEeCKe MAaIUHBI U
obopymoBanue». OOBEKTOM MCCIEAOBAaHUS SBISIOTCS IUIyHXXepHO-ImmmHApoBeie mapbl LICHY, a
MPEIMETOM - METOZBl YMEHbBIICHUS MX HM3HOca. OCHOBHAs II€Jb pabOTHI - pa3paboTka M 0OOCHOBaHUE
MEPOTIPHUSITUH 10 CHIDKEHHIO U3HOCA M YIYUILICHHIO DKCILTYaTallMOHHBIX XapaKTePUCTUK 000PyI0BaHNUSI.

B mpomecce wuccnenoBaHus TPUMEHSIINCH TPHOOIOTHYECKHE WCIBITAHUS, MUKPOCTPYKTYPHBIH
aHanmM3, AUHAMHYECKHE pacyeThl M BHOpalMOHHBIE U3MepeHHs. B paboTe mpoaHaIu3upOBaHbl pa3iuvHbIC
nokpeitus (TiN, CrN, DLC), BbIsIBIIEHO BIHSHUE KOHCTPYKIIMOHHBIX U3MEHEHUH HA aMIUTUTYy BUOpanuii u
CTOMKOCTh IUIyHXKepa. Pe3ynbTarbl MOKa3bIBAIOT, 4TO HCHonb3oBaHME DLC-mOKphITMI M onTUMHU3aLUs
KOHCTPYKTHBHBIX 3JEMEHTOB MPUBOIUT K CHIDKeHHIO Kod(hdummenta tperus no 0,08 W yMeHbIICHHIO
u3Hoca Ha 40%, a BUOpallMOHHAs Harpy3ka CHmwxkaetcs Ha 36%.

[IpakTHdeckass 3HAYUMOCTh WCCIIEIOBAaHWS 3aKIFOYaeTCS B BO3MOXHOCTH YBETHYEHHUS CpPOKa
CIy kOBl TUTYH)KEPOB, CHIDKEHHS 3aTpaT Ha TEXHHUYECKOe OOCIy)KMBaHWE M TIOBBIMICHUS HA/ICKHOCTH
HAaCOCHBIX YCTaHOBOK. HOHy‘ICHHBIC JaHHBIC MOT'YT 6I)ITI) HCIIOJIb30BaHbl IJId COBCPIICHCTBOBAHUA
KOHCTPYKIHMIA TTyOHMHHBIX IITAHTOBBIX HACOCOB U Pa3pabO0TKH PEKOMEHIAIMI TI0 X SKCILUTyaTaliH.

KuaioueBble cji0Ba: MITAaHTOBBINA TIYOWMHHBIH HACOC; W3HOC; Mapa ITUTYHKEP-IHIHH/DP; TPUOOIOTHS;
HaJIGKHOCTh 000PY/I0BAHHSI.
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Annotation. This article considers the preservation basis of historical heritage in the city of Taraz,
which has been preserved since ancient times. The results of the study of historical monuments and heritage
in the city of Taraz, which was the center of the Great Silk Road, are presented. It is proved that the
uniqueness of the city with a two-thousand-year history still occupies a special place in the history of
architecture today. Ancient heritage reflects the culture of that century and indicates that the quality of its
construction was carried out at a high level. It is established that the secret of the historical heritage
preservation for several centuries can serve as the basis for creating conditions for its protection and
preservation. The architectural urban heritage of Zhambyl region is an integral part of the historical and
cultural treasury of Kazakhstan, which determines the historical uniqueness of the past people and is a
means of determining its national pride. In an insufficiently studied area of architecture in Kazakhstan, it is
necessary to identify, on the one hand, the laws of urban development in relation to general historical
development, and on the other hand, the factors of sustainable distinctiveness. There are many historical
sites here. These are Karakhan Mausoleum, Babadzha Khatyn Mausoleum, Aisha Bibi Mausoleum, Akyrtas
Palace Complex. These mausoleums and historical sites are located outside the city. You can also get
acquainted with the history of the city by walking around. Therefore, it has a special value, combining the
periodical aesthetic and functional characteristics of the historical city. These results can serve as the basis
for creating conditions for the protection and preservation of the architectural and urban heritage of Taraz.

Keywords: historical heritage, Taraz, ornament, monuments, architecture, culture, construction,
history.

Introduction. Historical architecture and urban planning monuments of Kazakhstan are
considered today from the perspective of the legacy of tradition, the formation potential of modern
urban and rural development. Our approach to cultural heritage should be considered in accordance
with the Law of the Republic of Kazakhstan “On the protection and use of historical and cultural
heritage”, which determines the state’s policy in this area [1]. The architectural and urban planning
heritage of Zhambyl region has many qualities, which help to study its significance and role in the
historical and cultural achievements of the people from a new perspective.

The study of the city of Taraz as a phenomenon, like the study of the urban planning culture
of country’s other regions, is a necessary material for architectural science to reveal a picture of the
development of urban planning in accordance with the socio-economic and natural climatic
conditions of Kazakhstan [2].

Materials and methods.The study is based on a comprehensive analysis of research,
sources, design materials, and archival data on the architectural development of Taraz city.

Taraz is one of the ancient cities of Kazakhstan. The first mosque and the first madrasah
built in Kazakhstan were also located in this city. Since 2011, excavations have started again in the
city. This has undoubtedly allowed archaeologists to discover the historical values of the ancient
city [3].
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Among them: 580-meter pedestrian alley, "Tekturmas" ethno-historical complex and
"Kone-Taraz" historical and ethno-cultural complex [3].

The urbanization issues of society have always been topical, and now, as Kazakhstan
celebrates the 550th anniversary of the Kazakh Khanate, the study of such sciences as history,
geography, demography and, of course, archeology is of great importance. The lands of Kazakhstan
have long been a cradle of interaction between urban and nomadic cultures, where art, science, and
trade were developed and flourished. Here, at the crossroads of the routes of the Great Silk Road,
Otrar, Ispidzhab, lassi, Sauran, Suzak and other ancient cities flourished, which played an
important role in the political and economic life of the entire state.

One of the oldest cities of our homeland is Taraz - "The Steppe Flower ", as the great poets
called it, the birthplace of the Kazakh Khanate, a city with a population of 400,853 today and a
2,000-year history. The first information about Taraz that has survived to this day is included in
Chinese chronicles in the middle of the 1st century BC and is associated with the description of the
political events of one of the first states on the territory of Kazakhstan - the Qanlu Khaganate.
Many medieval geographers, historians, and travelers wrote about Taraz, telling their
contemporaries that it was the largest administrative center, and during the era of the Turgesh,
Karluks, and Karakhanids, it was the capital of their states. In honor of one of the holy places - the
Karakhan Mausoleum, built over the grave of one of the Karakhanid rulers, in 1856 the city was
named "Aulieata" ("Saint Elder"), and since 1938 it has been named Zhambyl after the great
Kazakh poet. On January 8, 1997, the city was returned to its original name and its historical
heritage was restored. In 2002, solemn events were held under the auspices of UNESCO to
celebrate the 2000th anniversary of Taraz city [4].

Since ancient times, Taraz, located at the intersection of the Northern branches of the transit
corridor leading from Western Europe to Western China, was a key center of the Great Silk Road
and was known to the world as a city of merchants and artisans. But it was not only a center of
trade, but also a center of intensive exchange of spiritual culture of different people and
civilizations. Archaeological research confirms that Ancient Taraz was an important center for the
development of Eurasian cultures.

This route was followed by caravan routes that left countless treasures of history on the
earth hundreds of years ago. Tekturmas architectural complex, the medieval city mosque, Karakhan
Mausoleum, t Aisha Bibi Tomb, Babadzha Khatun Tomb, Tekturmas Mausoleum are not a
complete list of the ingenious creations of ancient architects that have become popular shrines
among pilgrims and tourists of Central Asia. Now, along with the well-known monuments of the
medieval history of Taraz, Almaty archaeologists were able to find a unique object there. It
received the name "Old Taraz" (Fig. 1) and now allows scientists to talk about the early
development of nomadism, as well as about the more ancient emergence of statehood on the basis
of nomadic farming development [5].

’

Figure 1 — Historical and Cultural Center ‘Ancient Taraz
Internet source
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For many years, a number of well-known scientists, local historians, orientalists,
archaeologists have been studying the ancient Taraz. Among the first were P.I. Lerkh, V.P.
Lavrentyev, V.V. Barthold, who at the turn of the 19th—20th centuries. determined the location of
the ancient city on the territory of modern Taraz (Fig. 2). Later, this object was studied by leading
Soviet archaeologists K.M. Baipakov, E.I. Ageeva, L. B. Erzakovich, as well as the famous
Kazakhstani academician, ethnographer A. Kh. Margulan, who founded the National School of
Archeology and Ethnography [6].

Figure 2 — Taraz (Aulieata) in the 9th-20th centuries
Photo from Turkestan album

The first comprehensive archaeological excavations were carried out there from 1936 to
1939. They were led by the scientist A. N. Bernshtam, and today his research work is continued by
his modern followers. Thus, in 2011, intensive archaeological excavations began in the territory of
the former central bazaar of Taraz, or, as it is popularly called, the "Green Bazaar", which annually
yield amazing results and unique finds. In total, scientific research on the basis of the "Ancient
Taraz" settlement has found more than 33,000 artifacts (Fig. 3), of which about 100 were found
intact[7]. Among the findings are water pipes made of burnt clay, products made of glass, bone,
ceramics, as well as the legendary gold coin found during excavations in 2013 (Fig. 4).

Spherical cones used to store essential oils were equally interesting artifacts. Among others,
a ceramic pattern depicting animals and a rider occupies a special place. As scientists have
suggested, the pattern could serve as the basis for the creation of tiles [8].

Figure 3 — Artifacts found at the base of the ancient Taraz city
Internet source
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Figure 4 — A gold coin found during excavations.
Internet source

For example, archaeologists have found the life of the city two thousand years ago,
revealing the amazing history of the emergence and development of Ancient Taraz. Now we know
that in its heyday the city had powerful walls, defensive structures and a citadel, a shahristan,
rabads. The cobblestone streets were not green, but mud walls surrounded the houses, inside which
there were shady gardens, flower beds, and vegetable gardens. In the city center there were
monumental palaces of the 6th-8th centuries, a library, a water well-distributor - a strategic object
of Ancient Taraz, and a bazaar with numerous shops and artisan workshops [9]. From it the main
streets-roads were divided into radii. The houses of wealthy people, hamams, public baths with a
water system, caravanserais with teahouses, and residential and public quarters were located there.
But archaeologists consider the most interesting finds to be the remains of the oldest madrasah of
the 12th-13th centuries and the altar of the Zoroastrian temple of the 9th century. Thus, the
excavations conducted by archaeologists have confirmed that during the heyday of the city there
was a fortified settlement with residential buildings and farm courtyards[10].

This complex, with a total area of about 10 hectares, has now received an official name - the
"Ancient Taraz" archaeological park (Fig. 5). It has become not only a new object of historical,
cultural and natural tourism of the region, but also a real open-air museum [11].

Figure 5 — Ancient Taraz Archaeological Park
Internet source
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It should be noted that the region is included in the state program for the modernization of
historical centers of the Silk Road and many unique monuments of the history of Taraz culture are
included in the UNESCO World Cultural Heritage List.

Everything we have seen - these unique finds - allow us to conclude that ancient Taraz is a
whole complex which has historical and cultural significance. In addition, the ethnocultural center
"Ancient Taraz" is a key area in the development of the region's tourism industry. We hope that the
Taraz city will take its rightful place among the cities of the Great Silk Road of South Kazakhstan
and all of Central Asia. This is an important criterion for including this object in the UNESCO
World Heritage List. In addition, the park "Ancient Taraz" is expected to become an international
tourist destination and will be included in the list of cities visited by guests[12].

Today, paying attention to the historical and cultural heritage, ancient city of Kazakhstan,
Taraz gives hope that it will reveal many of its secrets.

Results and Discussion.One of the most amazing objects of the Zhambyl region is the
historical and ethnocultural complex "Ancient Taraz" (Fig. 5), located in the heart of the city. There
is every reason to call this huge complex, which has no analogues in Central Asia, a "Wonderful
Architectural Construction" that revived the 2000-year history of Taraz! This is undoubtedly an
unprecedented project for the residents of Taraz, which has revived the spirituality of the sacred
land, elevated its spirit and strengthened its significance.

The entire construction process was carried out in the medieval oriental architectural style,
and the complex reveals the historical essence of Taraz city, which has been around for more than
2000 years. Totally, 8 objects were built there. They are: the Spirituality and History Center (Fig.
6), the Gallery of Craftsmen, the Gallery of Fine Arts, the Regional Museum of History and Local
Lore (Fig. 7), the "Clock" stele (Fig. 8), the "Retro-Festival" amphitheater (Fig. 9), the "Korme"
pavilion, "Arbat-2" (Fig. 10) pedestrian square. It should be noted that sponsors also contributed to
the project, which is aimed at conveying our national values to future generations and promoting
our history, and supported its construction.
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Figure 6 — "Spirituality and History Center"
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Figure 7 — '"Regional Museum of
History and Local Lore

Figure 9 — Retro-festival amphitheater

Figure 10 — Arbat

Today, the construction, installation, finishing and decoration works of 8 objects in the
complex have been fully completed. The finishing works were carried out with Samarkand-style
bricks. Infrastructure measures have also been implemented in accordance with the plan.
Construction work in the center, which covers a total area of about seven hectares, began in June
2020 and was completed in December.
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Also, the exterior finishing and decoration of each building is unique and not similar to
each other. However, it should be noted that the octagonal patterns found in Aisha Bibi
Mausoleum were used to decorate all objects in the complex. It allows the complex to create a
medieval appearance of the city of Taraz and has a special impact on visitors [13].

The amphitheater, which is located between the "Spirituality and History" Center and the
"Gallery of Fine Arts" in the "Ancient Taraz" historical and ethnocultural complex. International
competitions, contests, other art competitions and festive evenings will be held on the open-air
stage in the future. The amphitheater can accommodate more than a thousand people at a time.

During the Karakhanid era, there was a tradition of building a “house for the afterlife”
over the graves of famous people. During this period, the memorial architecture of Kazakhstan
under consideration was enriched with a new type of mausoleum. The previously known tower-
shaped mausoleums were joined by a new series of centric mausoleums with drum or spherical
and roofed roofs.

One of the unique monuments of Kazakh architecture of Islamic era is Babadzha Khatun
Mausoleum (late 10th - early 11th centuries). It is located in Aisha Bibi village, 18 km from the
city of Taraz. The mausoleum, with its compositional structure, laid the foundation for a new
type of mausoleum, such as the centric mausoleum with a covered roof. The architecture of
Babadzha Khatun Mausoleum was built on a completely different principle, different from its
predecessors. A new stage began not only in this construction, but also in the development of all
Central Asian architecture.

Babaja Khatun Mausoleum is distinguished by its strict, simple form, limited
ornamentation, and high-quality construction work. All of this has ensured its preservation for
many centuries[14].

Perhaps this was achieved thanks to the use of pressure-bearing wooden ties at the base of
the dome in the structure of the building. And this, most importantly, was a completely new
trend not only for the history of Kazakhstan and Central Asia, but also in the world experience of
two-story dome construction. The basis of the new engineering idea is the method of applying a
constant pressure force to the walls from the main internal spherical dome and transferring the
force of gravity from the dome rising from the inside. And this situation later allowed to cover
large spaces, and since the 11th century it became widespread in Central Asia and ensured the
monumentality of Timurid construction.

This method became the prototype of modern Soviet structures. Babadzha Khatun
Mausoleum is one of the most famous "long-term surviving buildings" in the active seismic zone
of Kazakhstan. This is the result of the anti-seismic measures taken in the construction of the
mausoleum.

N.M. Bachinsky notes: “The ancient architects of Central Asia, who believed that people
did not have the means to withstand the powerful force of an earthquake, believed that only
elastic building materials and structures were an effective anti-seismic factor available to the
architect. This situation led to the use of mortar from ganch and clay as building materials,
special designs for pouring foundations on a clay bed, and special belts in the walls of the
fortress™ [15].

Therefore, the thickness of the lower seams in the masonry of clay bricks was significant,
“making up 30% of its volume. Even in such important parts of the building as arches and
towers, the ancient masters never used wedges, they used only ganch mortar. Even smooth bricks
were rarely used in the supporting part of the structure.” The clay lining of the foundation in
monumental buildings was prepared by filling the pit of the future building with a dense mass -
raw clay clay, 60-80 cm thick. (Sand linings were also used). In the facade part of the building,
especially in the lower rows, a clay mortar was used for masonry, and in the upper row of
masonry, a “reed mat or belt” 8-10 cm thick was laid on the mortar layer.

One of the earliest monuments of the Karakhanid era is Karakhan monument in Taraz.
Unfortunately, the appearance of the mausoleum has been somewhat altered (after irresponsible,
careless restoration work carried out at the beginning of the 20th century) (Fig. 10). Not only the
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ornamental decoration of the mausoleum has been destroyed, but its plan has also been damaged.
However, looking at the old drawings of the past, one can get the most accurate information
about this monument and the art of the early Karakhanid era in general. As T.K. Basenov and
M.M. Mendikulov show, the mausoleum was erected over the grave of the founder of the
Karakhanid dynasty, and there is no information about the year of his death (Fig. 11).

Figure 11 — Karakhan Mausoleum. Modern Figure 12 — Karakhan Mausoleum 100 years
times ago. Central Asia Postcard Edition

According to V.V. Bartold: “In 840, the leader of the Karluk tribe, the ruler of Isfidzhab,
Bilge Kul Kadyrkhan, accepted the title of kagan and declared his right to supreme state power.
After his death, his two sons competed for power in the kaganate: Bazir Arslankhan became the
ruler of Balasagun, and Ogushlah Kadyrkhan - the ruler of Taraz. However, in 893, Taraz was
conquered by Samanid Ismail ibn Ahmed. Ogushlah returned to Kashgar and in 904 began a war
against the Samanids [16]. Ogushlah's cousin Satuk Bughra Khan (915-955) is considered the
founder of the ruling Karakhanid dynasty. Satuk Bughra Khan, who converted to Islam with the
support of the Samanids, opposed Ogushlah. He defeated him and annexed Taraz and Kashgar.
In 942, he overthrew the ruler of Balasagun and declared himself the supreme kagan.” The
history of the Karakhan state begins from that time.

Accordingly, the mausoleum of Karakhan, or rather, of Satuk Bogra Khan, was built in
the 50s of the 10th century, and not in the 11th century, as M.E. Masson dates it. Judging by the
photographs shown and the brown-pink slabs found in 1961, the original appearance of the
mausoleum undoubtedly attracts the eye with its magnificent style and generally high artistic
level. The smoothness of the facade is given by a beautifully made door in the vertical proportion
of the roof beam. It rests on % columns and is built in a wedge shape with double bricks.
Colorful facings were found in Karakhan mausoleum. In Central Asia, the monochrome exterior
of the buildings of the Karakhanid era of the late 12th and early 13th centuries was enriched by
the “blue glaze painting of the inscriptions on the Magoki Attori mosque, the Kalyan minaret, or
the roof tiles on the minaret of Sanjar mausoleum, Fakhr-ad-dan Razi and Tekesh mausoleums”
[16].

It should be noted that in Karakhan mausoleum - a former building that survived until the
20th century, brown-pink and glossy tiles (about 30 types) were widely used to enhance the
artistic clarity of the architecture. The architectural and artistic level of the mausoleum was very
high, which undoubtedly contributed to the birth of such outstanding works of Kazakh
architecture as Aisha Bibi mausoleum [17].

Conclusion.The architectural and urban heritage of Taraz defines the space along the
Great Silk Road (the junction of monuments, settlements and routes through the regions), its
time (the periods and sequence of its beginning and end), its historical and cultural value (the
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renewal of spiritual and material values, the trace of human historical memory). It indicates the
use of advanced technologies in the production of building materials used for the construction of
monuments in the early Middle Ages, as well as the effective use of their quality in architecture.
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TAPA3 KAJIACBIHBIH COVYJIET KAJIA K¥PbBLJIBIC MYPAJIAPBIH CAKTAY HETT3JEPI

HcaxoB O.9., TeXHHUKA FUIBIMBIHBIH TOKTOPHI, Ipodeccop
AcpLadexoB A.ILl., coyner Maructpi
Ammopa3sos /.M., coyset MarucTpi

Tineren A F., coyner maructpi

Kazax ynmmuix cy wapyawolnvies socone uppueayus ynueepcumemi, Tapas k., Kazakcman

Anjaarna. byn makanana Tapa3 KanacklHBIH epTe 3aMaHHAH CHIP MIEPTETIH TAPUXH Mypanap/IbIH
cakTaly Herizepi KapacTeipblianbl. Yibl JKiOeK >KOJNBIHBIH OpTaJIbIFbl OosiFaH Tapas KalachIHIAFbl
TapUXU €CKEePTKIIITep MEH Mypajap/sl 3epTTey HoTmkenepi OepinreH. Exi MBIH KBUIABIK TapuXbl Oap
KaJIaHBIH EepeKIIeNiri Ka3ipri KyHIe Je COyJIeT TapHXbIHIa epeKIIe OPBIH aJaThIHABIFBI TJIEIICHICH.
Esxenri Mypanap cos raceIpiarbl MOJICHHUETTI KOPCETE OTHIPBII, KYPBHUIBICHIHBIH CANaChIHBIH KOFAPFhI
JIeHTeliie KYpri3UreHairin kepceteni. bipHenie raceipiap OOWBI TapuXH MYpallapIIblH CAKTaTybIHBIH
KYNUSCHl KOpFay JKOHE CaKTay IIapTTapblH jKacayFa Heri3 Ooyia alaThIHIBIFBl aHBIKTaJIFaH. JKaMObLI
OOJIBICBIHBIH, COYJIETTIK Kaia KYpbUIbIC Mypackl KazakCTaHHBIH TapuUXW-MOJCHU Ka3bIHACHIHBIH OTKEH
XaJIBIKTBIH TapUXHM ©3TCHICNITH aHBIKTAUTBIH aXbIpaMac O6JIiri »oHE OHBIH YJITTHIK MaKTaHBIIIbIH
AHBIKTANUTBIH Kypajbl Ooibin TaObutaael. KasakcTaHHBIH COYJIETTaHYBIHAAFBI JKETKUIIKCI3 3epTTeNreH
cajlachlH/a JKaJIbl TapUXW JaMyFa KaTbICThl Oip JKarblHAaH KAJIAKYPBUIBICTBIH JaMy 3aHIbUIBIKTApbIH
eKiHIII KaFbIHAH OPHBIKTHI ©3TeleNiK (GakTopiapasl aHbIKTay. MyH/a KeNTereH Tapuxy opbiHaap oap.
Omnap—Kapaxan keceneci, babamkxa KaTelH KeceHeci, Aifma 6101 Mazapbl, AKbIpTail capail KemeHi. by
KeceHeJlep MEH TapUXH OPbIHJIAP KAIAHBIH ChIPThIHAA opHasackaH. COHBIMEH Karap Kasia imIiHjae Kypin
KaJia TapuXbIMEH TaHbIcyFa Oonajabl. KanaHbIH CoyeTTiK —KalaKypbUIBICTBIK MYpachiH 3epTTeyiep Tapas
KaJachIHBIH Oaraibl TapuXW —COYJIETTIK OpPTACHIHBIH JaMybl Y3aK YakbIT OOHbBI, KalTa Kypy >KoHE
naigansl GYHKIMOHANIBIK KYTy Ke3eHIepl Kypaelsi e3repicTepre YIIbIparaHIbIFbIH aHBIK KOpPCETeN.
CoHIIBIKTaH ON TapuXHW KAJIAHBIH KE3CHMIK JCTETHKAIBIK >KoHE (YHKIIMOHANJIBIK CHIIATTAMACHIH
OipiKTipeTiH epekile KYHIbUIBIKKA He. by HoTmxkenep Tapas KamachIHBIH COYJETTIK —KaJIaKypPBhUIBICTHIK
MYpachIH KOpFay *oHE CaKTay IapTTapblH jkKacayFa Heri3 0oJia ajajbl.

Tipex ce3nep: Tapuxu mypanap, Tapa3, 010-epHEK, €CKEPTKILITEP, CIYIJIET, MOJICHUET, KYPBUIBIC,
Tapux.
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OCHOBbBI COXPAHEHUA APXUTEKTYPHO-TPAJOCTPOUTEJIBHOI'O HACJIEIUA
I'OPOJA TAPA3

HcakoB O.A., TOKTOp TEXHUYECKUX HAYK, mpodeccop
Acbrn6exoB A. L., maructp apxXuteKkTypbl
Anmopa3zoB JI.M., Maructp apXxuTeKTypbl

Taeren A.I'., MarucTp apxuTeKkTypbl

Kazaxckuii Hayuonanvhwill ynusepcumem 8001020 xo3aticmea u uppueayuu, 2.Tapas, Kazaxcman

AnHoTauus. B JnaHHON cTatbe OyAyT pacCMOTpPEHBI OCHOBBI COXpPAHEHHUS HCTOPUYECKOTO
Hacnenusi ropoga Tapa3 ¢ nmpeBHux BpemeH. IlpeacraBiieHbl pe3yibTaThl M3YYEHHUS! HCTOPUUYECKHUX
NaMITHUKOB U Hacieaus ropoaa Tapasa, craBmiero nentpom Benukoro IllenkoBoro mytu. Jlokasano, 4ro
0c0OEHHOCTh TOPOJa C ABYXTHICAUYENICTHEH MCTOpPHEH 3aHMMAaeT 0c000€ MECTO B UCTOPUU APXUTEKTYPHI
naxxe cerogus. [IpeBHee Hacieane JEMOHCTPUPYET BHICOKUIM YPOBEHb KaU€CTBA CTPOUTENIBCTBA, OTPaXKasi
KyJIBTYpY TOI'O BEKa. Y CTaHOBJIEHO, YTO TailHa COXPaHEHMS HCTOPUYECKOIO HacieIusl Ha MPOTSKEHUH
HECKOJILKHX CTOJIETHH MOXKET CJIIY’KUTb OCHOBAHUEM JId 3aKJIIOUYCHUA yCHOBI/Iﬁ OXpaHbl U COXPAaHCHUA.
ApPXUTEKTYypHOE TPaIOCTPOHUTENbHOE Hacieue JKaMObBUICKON 00JIACTH SBISETCS HEOTHEMIIEMOH YaCThIO
UCTOPUKO-KYJIBTYPHOH COKpoBHIIHHUIBI Kazaxcrana, ompenensiomeil HCTOPUYECKYI0 CaMOOBITHOCTb
MPOIUIOr0 Hapoja U OINpeleNsiomell ero HallMOHAJIbHYI0 TropJocTh. OmnpeneseHue 3aKOHOMEpHOCTEH
Pa3sBUTHUA T'paaOCTPOUTEIILCTBA, C OI[HOﬁ CTOpPOHBI, B OTHOUICHUN O6HICFO HNCTOPUYCCKOI'0 pa3BUTHA B
HEJOCTATOYHO HM3YYEHHOH 00JIacTH apXHTeKTypbl KazaxcraHa, ¢ JAPYyroi-yCTONYMBBIX OTIMYUTEIBHBIX
(hakTOpoB. 3/mEeCh MHOTO HCTOPHYECKHMX MecT. JTo MaBiosei Kapaxana, map3oneit baOamkakaThiH,
Moruia Aimaduou, JBOPUOBBIN KOMITIEKC AKBIpTail. DTH MaB30JIed U UCTOPUYECKUE MECTa HAXOMASATCS
3a mpenenamu ropozga. Takxke MOKHO MO3HAKOMHTBECS C UCTOpUEH ropoja, MyTEIIECTBYS IO TOPOLY.
UccnenoBanus apXuUTEKTYpHO —TPaJOCTPOUTEIBHOIO HAciedusi Topoja HArJSIAHO IOKAa3bIBAIOT, YTO
pa3BuTHE LIEHHON NCTOPHKO —apXUTEKTYPHOU cpeasl roposaa Tapa3 mperepreno cepbe3Hble N3MEHEHNUS B
TEYCHHUEC JUIMTEIIBHOTO BPEMEHH, IEPUOJIOB PEKOHCTPYKIMH M TOJE3HOr0 (DYHKIIMOHAIBHOTO YXOJa.
Iloatomy oH mMeeT 0coOyi0 IIEHHOCTH, COYETAMONIYI0 B cebe ACTeTHYECKYl0 W (YHKIIMOHATBHYIO
XapaKTePUCTUKY HCTOPUYECKOTO0 TOpOAa TOro Mepuoja. DTH Pe3yJbTaThl MOTYT CTaTh OCHOBOM IJis
CO3/IaHHUS YCJIOBHI OXPaHbI U COXPAHEHUS apXUTEKTYPHO —TPaJ0CTPOUTEIHLHOrO Hacueaus ropoaa Tapas.

KiroueBble cioBa: ucropuueckoe Hacieaue, Tapa3, OpHaMEHT, MaMATHHKH, apXHUTEKTypa,
KYJIBTYPa, CTPOUTEIBCTBO, HICTOPHSL.
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!J1.5. F'onuapoe amvinoazul Kazax asmomobuns— scon uncmunymol, Anmamet K., Kazaxcman
’Typan Yuusepcumemi, Armamer ., Kazaxcman

AnaaTna. XanblKapalblK aBTOMOOWIIb TaChIMAIAPhl CHIPTKBI YKOHOMHUKANIBIK OaillaHbICTap/ bl
KaMTaMachl3 eryzae, opi Ka3akcTaHHBIH oleMIiK KeNiK JOTHCTHKA JXYHeCiHe ocep eTy JKarIaibIHIa
MaHBI3AbI MIeUTyHIi peiai arkapansl. TaceiManaaynsiH batbic-1IbIFbIc OaFBITTapbIH AaMBITYIbIH €peKIIe
MaHBI3ABUIBIFBI, OHBIH KYPJIBIKAPAbIK cayJla aFbIHAAPBIHBIH CTPATETHSJIBIK JKOCTIAPBIH KaKcapTy OOJBIN
oreip. Kazipri xarmaiima TaceIMangapAasl JKemen OacKapydblH — THIMIUITIH apTTeipy, Kazakcran
PecrryOnMKachIHBIH KOJIK TachIMalbl JKYHECiHIH EpeKIICHiriH eCKepe OTBIPHI, WHHOBAIUSIIBIK
TEXHOJIOTHsUIAp MEH OacKapyIblH aHa TOCUINEPIH €HTi3y KepeK CeKEHAIriH kepceteni. Tackimangay
YZAepiciH Xenen OacKapyIblH jKaHa Tociiepi *oid MHOPaKYpBUIBIMBIH, JOTUCTHKAJBIK KayilCi3IiKTiH
CEPITiHII e3repiCTepHIH CHIPTKHI JKoHE IMKi (aKTOpIApBIHBIH e3repicTepine caif OipkaTap cUmaTTamaiap
KOpCETKIITepiHe MIeKTeYl THIMAIMKTI Kepcereni. OcbiFaH opail, Ka3ipri 3aMaHFbl aKNapaTThIK-
KOMMYHHKAIIUSUTBIK TEXHOJIOTHSUIAP/bl, MOHUTOPUHT, HaBHUTAlMs, OallaHbIC KOHE JEPEeKTepHi Talaay
JKYHeTIepiH KeJiK IpolecTepid 6ackapy/IblH OipbIHFal KOHTYPBIHA BIKIAIIACTHIPY/Ibl KAMTAMACHI3 €TETIH
WHTEIUIEKTYaIIBIK Kok xyienepin (MKXK) eHrizyaiH MaHBI3IBUIBIFEI apThIN OThIp. Kemik meH KoitMaHbl
Oackapy KyHenepi, HAKTBl YaKbIT PSKUMACPIHAC KoJi KypalJapblH Oakpulay MeH O0acKkapyra apHalFaH
GPS xone IoT TexHonoOTHsIApBl, COHBIMEH KaTap, AEPEeKTepAi JIEKTPOHIBIK aiMacy IutaTdopmaiapbl
CUSIKTHI Ka3ipri 3aMaHFfbl aKMapaTThIK TEXHOJOTHSIIAP JIOTUCTHUKAIBIK YIEPICTEPiH THIMIUITIH enayip
apTTBIpyFa MYMKIHIIK Oepelli. ABTOMATTaHIBIPY *OHE POOOTTAHABIPYMEH, OHBIH INIiHJEC aBTOHOMJIBI
KOJIIK KYpaJIapblH NaijalaHyMeH, YakbIT MEH KapXbl MIBIFBIHIAPBIH €10yip KbICKApTyFa MYMKIHIIK
naiiga Ooylazbl, ajl aHATUTUKAIBIK Kypajiap MEH JKacaHIbl MHTEUIEKT TEXHOJIOTHSUIAphl OarbITTapbl
OHTalJIaHIBIPYFa JKOHE KOPJIapabl 0acKapyIbl )KakcapTyFa MyMKIHIIK Oepeti.

Tipek co3mep: TacbiMangay ceHIMITIT, KBI3MET KOPCETY Calachl, aKMapaTThIK TEXHOJIOTHIIAp,
XaJIBIKapaJIbIK TaChIMaJIIay, MapIIpyTTapabl OHTAHIAHIBIPY.

Kipicne. bateic-1IIbIFpic 6aFbIThIHAA XaNbIKAPAIBIK aBTOMOOUIIb TaChIMAJIAPBIH JKEel
OackapyIblH THIMAUITIH apTTBHIPYABIH Ka3ipri 3aMaHfbl 9icTepiH a3ipiey KaszakcTaHHBIH
T€0IKOHOMHKAJIBIK OpPHAJACYBIMEH JKOHE OHBIH TPAH3WUTTIK KOJIK-JIOTHCTHKAIBIK TI30€KTeT1
pemniMeH OalIaHbICThI ©3€KTi FHUIBIMU-TIPAKTHKAIBIK MIHIET OOJBIN Ta0blIaabl. by 6arsIT enjiixn
QIEMIK KOJIK JKYHeciHe WHTerpalfisulaHybl »KOHE KYpPBUIBIMApaiblK KYK TachIMalaay
aFbIHJIAPbIHBIH 6CY1 JKaFlalibIHa epeKIle OpbIHFa e eKeHiH Outemis [1, 2].

3eprreynep  barteic-llleiFbic  mgomizi meHOEpiHAE — XalbIKapajdblK  aBTOMOOWIIB
TachIMaJIIApbIH JKeied OacKapyIblH THIMAUI OipKaTap Kyheni ¢akTopiapMeH LIeKTeNeTiHiH
KepceTTi. ©Ocipece, OHbl TachIMAJAAYMIbUIAPABIH  CEHIMIUIIIT  Typadbl  aKmapaTThIH
KETKUTIKCI3eKeHIITIHe,  JKeTKi3y  Ti30eriHe  KaTbICyIIbUIAp  apachlHAAFbl  IIAPTTHIK
MIHJETTeMeNepl YUIECTIpyAiH KYPAEIUIIriH/e, COHAai-aK KoK KbI3METTEp1 CarachblHbIH TaJlall
eTUIeTIH JeHrediH KaMTaMachl3 eTyAeri KHUBIHABIKTAp TYBIHIAWThIHAH Oaiikaapik. Kemik
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WH(paKYphUIBIMBIHA IIEKTEYJEP JKOHE KOJIK KbI3BMETIH PETTeYIiH WHCTUTYITHOHAIIBIK
epeKIIeikTepi e exayip acep erexi [3].

3eprreyaiH MakcaThl — KazakcTaHHBIH €peKIIeNIKTepiH ecKkepe OThIpbIn, baTbic-IIbIFbIic
OaFbITBIHIA XAIBIKAPATIBIK aBTOMOOUIIL TaCKIMAIIIAPBIH JKeeN OacKapyablH THIMAUIITIH Tanaai
OTBIPBIN, apPTTHIpyFa OarbITTaJFaH Ka3ipri 3aMaHfbl SJICTEp MEH TEXHOJOTHSUIapAbl YCBIHY
00J1bIT TaObLTABI.

3eprrey OapbIChIHIA, KOWBUIFAH MaKCaTTApFaKoJl JKETKi3y YINiH, O013 MbIHAgai
MiHETTEepAl OPbIHIANMBI3:

- XanbIKapaiblK aBTOMOOUIIb TachIMaNIJapbIH OacKapyIaFbl HET13T1 MaceNeNepiH Tajiaay;

- 3amMaHayu aKnaparThIK TEXHOJIOTHSIIAP IBIH JIOTUCTHKANIBIK YAepicTepre acepiH Oararnay;

- XaunbIKapallblK TaCchIMaJapbIH/Ia KOJiK KbI3METTEpiHIH CalachblH apTThIpy YIIIH >KaHa
oicTep MEH TEXHOJOTHUSUIAPBI €HT13Y XKOHIH]IE YCHIHBIMIAP d3ipIiey.

Ocpl MacenenepAl aHbIKTay/Ja doHE OJIapbl LICIly KOJIIApbIH 13/1ey MaKCaThIH/a KOJIiK-
JIOTHCTUKAIBIK Ti30€KTepAl >KyHenl Tanmay omicTepi KeJliK KOMIAHHMSJIAPBIHBIH CEHIMAUIITIH
Oaranay YIIiH JaepekTep 0a3achblH 3epTTEYy MEH Oo3IpJIeyAiH, COHJai-aK KeniciM-IIapTTap MeH
Toyekennepai Oackapy KypajiapblH MaijajaHyAblH HETi3ri MakcaThl OOJbIm  TaObLIab.
JlorucTUKaNbIK YIepiCTepAIHHAKTBUIBIFBI MEH TUIMIUITIH apTThIpyFa OarbITTajfaH 3aMaHayu
U (PATBIK )KOHE 3USATKEPIIIK TEXHOJIOTHSIIAPIBI POCIMACYTE epeKIle Ha3ap ayaapbuiisl [4].

3eprrey nHotmxkenepi kenik (TMS) xone koitma (WMS) yaepictepin OackapyablH
uQpanblK mwIaTGopMaIapblH €HrI3yMEH JKeTKI3y Ti30eriHe KaThICYIIBUIApIIbIH KEIICHIl e3apa
IC-KUMBUIBIH ~ KaMTaMachl3  €TETiHIH, YyaKbIT JKOHE  TPAH3AKIUSUIBIK  IIBIFBIHAAPIBI
KbICKapTaThIHBIH, COHJai-aK 0ackapy mIemiMaepiH KaObuIaayAblH THIMILTITIH apTThIPAaThIHBIH
kepcerTi. Global Positioning (GPS) xone Internet of Things (IoT) TexHonorusnapeia nainanany
HAaKThl YaKbpIT PEKUMIHAE KOJIK KypalJapblH OakplIayra MYMKiHAIK Oepemi, Oyn Oaxpuiay
JEHTeliH, KYKTeP/l KEeTKI3YIiH CeHIMAUIIr MeH OOKaMIbUTBIFBIH apTThIPAAbl. AHATUTUKAIIBIK
Kypajijap MEH >XacaHIbl MHTEIUICKT aJTOPUTMAEPIH NainanaHy OarbITTaynbl OHTAaMIaHIBIPY,
ToyeKeNep/ il 00mKay JKoHEe pecypcTapabl THIMII OacKapy YIIiH jKaFaaid xacai sl [S].

Ocpuraiitia, MHMKI3aT KO3FAJBICBIHA KATBICYIIBUIAPBIH KAKTBHIFBICATBIH MYJIEIEPiH
TUIMII 6acKapy TeK TEXHOJIOTUSUIBIK MHHOBAIMSIApAbl FaHA €MEC, COHBIMEH KaTap allblK XKoHe
UKEM/II KYKBIKTHIK KOHE YHBIMIACTBIPYIIBUIBIK KYPBUTBIMIAPABI d3ipiiey/1i KAMTUTBIH KEUIeH I
Tocinl Tanamn eredi [7]. Byn nmoructukanslk mporectepaeri YHiaecTipy MeH bIHTBIMAKTaCThIKThI
KaKcapTyFa, KIUEHTTIK CEPBHCTIH >KOFapbl JCHICHIH KaMTaMachl3 €Tyre J>KOHE HaphIKKa
KaThICYIIbIIApAbIH Oocekere KabiIeTTIIIrH apTThIpyFa MYMKIHJIK Oepeti.

3eprTey Matepuajgapbl MeH duicrepi. 3eprrey bartbic-llIbiFpic  OarbITHIHIA
XallbIKapalblK aBTOMOOWIb TachIMANJIAPbIH KeAen OackapyIbl TajjayFa >KOHE THIMIUTITIH
apTTBIpyFa OarbITTANIBI. 3epTTey OaphIChIHAA JIOTMCTHKAIBIK KOMIAHUSIApAA KUl KE3JECeTiH
HETI3r Macenenepal, OHbIH IIIIHAE TachIMalAayIIbUIapAblH CEHIMAUIIr Typayibl aKnapaTThIH
JKOKTBIFBbIH, IIAPTThl TaJlaliTap/bl €CEeNKe adyJblH KYpJEIUIIriH, ’KeTKi3y TI30eKTepiH TaHaay
Ke31HJIe KbI3MET KOpCETY CalachlH KOHE KOIl CaThlIbl 0OYbIH KaMTaMachl3 eTeTiHXaFaaiaapabl
KapacThIPJBIK.

TaceiManaymslIapAblH,  CEHIMIUTIIN Typaibl aKMapaTThIH JKETKUIIKCI3AIr Mocemeci
3eprrenal. TackiMangaymibliap YIIIH MOHMTOPUHI JKOHE Oaranay JKyieciHiH OoiMaybl
opimrecTtepai  TaHIAy ~Ke3iHAe  HeTi3eNreH  menrmaep KaObuigayasl  KUBIHAATAIbI.
TaceiManmaymsiapapiy Oefeni MeH TapuXbl Typaiibl aKmapaT CaKTalaThIH JepekTep 0azachiH
KYpPy MYMKIHZIT Kapajaabl, OyJl JIOTMCTHKAIBIK KOMIIAHUSIApFa OpINTECTEepIiH CEHIMIUTITIH
Oaranmayra MYMKIHIIK Oepei.

[IapTThIH KONTEreH TallalTapblH €cerke aly yAepici Tainanabl. MamaHJIaHIbIPBIIFaH
OarapiamMaliblK KaMTaMachl3 €TyAlH KeMeriMeH IIapT TajanTapblH eHAEYAl aBTOMAaTTaHAbIPY
HIapTThI OacKapy/bl alTapibIKTal keHiaeTyl MymKiH. Kenicim-maprrap/asl 6ackapy xyienepin
(CMS) enrizy kemiciMmIapTTapAblH OaplibIK IIAPTTAPBIH €CKepyre >koHe OacKapyra MYMKIHJIK
Oepeni, OyJ1 KaTenep ToyeKeliH TOMEHAETEe Al XKoHe OacKapy THIMILTITIH apTThIpabl.
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Kerik KbI3MeTTepiHIH KQKETTI canachblH KAMTaMachl3 €Ty KOHIHJETI mapaiap Ko3JIelreH.
Kemnik ynepicinig OapiblK Ke3eHIepiHe cana CTaHAapTTapbl MEH carla MEeHEDKMEHTI JKyienepin
€HT13y CepBHUC JICHICHiH apTThIPYyFa bIKIAJ eTeTiHIri oenrinenred. CoHmaii-ak, KbI3METKepIep/Ii
Y3HIKCI3 OKBITY KOHE OUTIKTUIITIH apTThIpy KbI3MET KOpCETy CalachlHbIH TYPaKTBHUIBIFbIH
KaMTaMachl3 €Ty/Ie *oHe KJIMEHTTEP/IH KaHAFaTTaHYbIH apTThIPYJa MAaHbBI3IbI POJ aTKApaThIHbI
3epTTEIN/I.

Hormxkenepai tankpuiay. bateic-llIsiFeic  OarbiThiHga, ocipece Kazakcran yrniH
XaJIbIKapalblK aBTOMOOWIIb TachIMAJIAPBIH Keled OacKapyIblH THIMIUITIH apTThIPY KelleH/i
TOCUII TaJIal €TEeTIH KYPAei MiHACT OOJIBIT TaObLIAIbI.

TaceiManmaymsiIapAblH —~— CEHIMAUIIT  Typajibl —IIBIHAWBI ~ aKMaparThlH — OoJMaysl
XaJllbIKapaJiblK aBTOMOOWJIb TachIMaJapblH THIMIAI OacKapyabl aWTapibIKTall KHUBIHAATAIbI.
Kasipri 3amManfbl KoK HApBIFBIHAA KETKI3Y Ti30€TiHiH opOip Ke3€Hi KeNiCiM-IapTThIH TaObICTHI
OpBIHJIATYbIH JKOHE KIMEHTTEP/IIH KaHAFaTTaHYbIH KaMTaMachl3 €TyJIe MaHbI3[Ibl POJI aTKapabl.
AKMaparThIH KETICICYIIUIIT eeyli TOyeKeNAep MeH HIBIFbIHIApFa dKeIyl MYMKIH.

byn wMoceneni miemryaiH Heri3ri  TocuimepiHiH Oipl  — TachIMalJaylIbLIAp.IbIH
MOHHUTOPHHT1 MEH Oaranay >KyHleciH 93ipiey jkoHe eHridy. MyHnai jxyie TachMainaymbiiap
JKYMBICBIHBIH THIMALUIIT Typajibl JIEepeKTepi Y3[IKCi3 KUHAY KOHE Tajijay TETIKTEepiH KaMTybl
THIC. ATan alWTKaH/a, OJIAP/BIH YaKThUIbI KETKI3UTYi1H, KOJIIK KYpaJIJapbIHbIH TEXHUKAIBIK Kaii-
KYHiH, OarbITTap MEp3iMiHIH caKTaldy JCHIEiiH oHe Oacka Jla eimeMIep/i eckepy Kaxer. by
KJIMEHTTEp MEH JIOTHCTHKAIBIK OIepaTopiiapFa TachIMAIIAylIbIHBI TaHJAy YIIiH OOBEKTHUBTI
HET13 jKacayra )KoHEe TOyeKeNIep/li a3aliTyra MYMKIHAIK Oepei.

JIOTUCTHKANBIK KETKI3y TI30CKTEpiH OHTAMIBI TaHIay YIIIH IIemiMaep KaObuimay
ANropuTMACPl MEH KON KpUTEpHiiii Tangay 3epTrendi. TaceiManaapasl 6ackapy xyiteci (TMS)
CHSIKTBI JIOTUCTHKAHBI JKOCIapjiay MEH OHTAWIaHIBIPYABIH Kas3ipri 3aMaHfbl oJiCTepiH
naiiianany »*aJrbl THIMIUTIKTI €19yip apTThIPYbl MYMKIiH.

AKmapaTThIK JKyHWenep MeH TexXHouormsuiapabl eHrizybareic-11IbiFpic  OaFbITHIH/IA
XallbIKapaliblK aBTOMOOWIb TachIMalJapblH Oackapy THIMAUILIH apTThIpyAa HETI3rl pelliH
atkapanbl (1-cyper). Kemik TaceiMannaybslH OackapyZblH Ka3ipri 3amasfbl xyilenepi (TMS)
JKoHe KoWMaHbl Oackapy >xyienepi (WMS) OarbiTrapapl sxocmapiaysl aBTOMATTaHIBIPY,
KOpJIapJipl Oackapy »KoHEe KOWMa KYMBICHIH YHJIECTIpy €Cce0lHEeH JOTUCTHUKANIBIK YIEpicTep/Il
€/19y1p OHTalIaHAbIPa/IbI.

XanblKapanblK aBTOMOOWIb TachIMAJJapbIHBIH THIMAUITH apTTHIPYJIbIH MAaHbI3/IbI
OarbITTapbIHBIH Oipi — KOIIK KbI3METIH IKOJIOTUSATIAHABIPY OOIbIN TaObLIaIbl. DKOIOTUSIBIK Ta3a
KOJIIK KypanjaapblHa OIpTIHAEN KeIly »oHE YJITTHIK HOPMATHUBTIK TajamnTap/Abl XaJlbIKapaJlbIK
CTaHJapTTapMeH YVHIecTipy NaiianaHy IIBIFBICTAPBIH TOMEHIETYTe, TachIMalIayIIbLIapablH
Oocekere KaOUIETTUIITIH apTThIPYFa KoHE KAJIMbI KOJIK KYHECIHIH OPHBIKTBUIBIFBIH KaMTaMachI3
eTyTe BIKMAaJ eTeTiH OOaabl.

KaszakcranHbplH 3amMaHayd JIOTUCTUKAJBIK kykecl Eypoma MeH Asusg apachlHIarbl
XalbIKapalblK KOJIK aFbIHAapblHA OeliceHAl Typlae wuHTerpauusianyna. barteic-11IbiFsic
OarbITBIHAAFBl XaJbIKapaJIbIK aBTOMOOWIb TackiMaigapsl (XAT) enniH eypa3usulbIK TPaH3UTTIK
QJIeyeTiHIH MaHbI3ABl Kypamjac Oejiri Oojiblm  TaObLIagbl. XalblKapalblK aBTOMOOHIIB
TaChIMaJJIAPBIHBIH ~ Ka3ipri Jkall-KyWiH CHUMNAaTTaWThIH HEri3ri napaMerpiep l-kectene
KEJTIpUIreH.

Kemnik ynepicrepin uudpananasipy, acipece GPS xyitenepi men 3arrap untepuerti (IoT)
TEXHOJIOTUSUIAPBIH €HT13y XaJlbIKapallblK aBTOMOOUIIb TaChIMAJIAPBIHBIH TUIMAUIITIH apTTHIpyFa
eJeyJI ocep eTe/l.

GPS-xylienep KoK KypalJapblHbIH KO3FAJIBICHIH HAKTHI YaKbIT PEKUMIHIEC OaKbLIayFa,
JOTHCTUKANBIK ~ ONepaIisUlapblH  allbIKTBIFBIH ~ KaMTaMachl3 €Tyre, COHJAi-aK KO
KaFaalIapbelH €CKepe OTBHIPBII, MapIIPYTTap/bl XKeeN TY3eTyre MYMKIHIIK Oepeni. by xeTkizy
Mep3iMiH KBICKAPTHII KaHa KOHMail, OTHIH MEH TEXHUKAIBIK KBI3MET KOPCETY IIBIFBIHIapPhIH
OHTaWJIaHIbIPAIBI.
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1-cyper — TpaHckacnUIiIiK XaJabIKapPaJIbIK KOJIK TACHIMAJIBI 0AFbITHI [§]

1-kecte — Ka3zakcrangarbl barbic-IIbIFbic  OaFBITBIHAAFBI  XAJIBIKAPAJIBIK aBTOMOOMIb
TachbIMAJIIaPbIHBIH Heri3ri mapamerpuiepi

[TapameTpi Momi

Herisri 6arprTTap Eypoma— Kazakcran — Kprrait

OHEepKaCINTIK Tayapiap, a3bIK-TYJIEK OHIMIEPI, KayilTi KYKTep, MyHaH

Kyxk canattapsl
JKOHE ra3, KYpbhUIbIC MaTepuaiapbl

— Eypomna MeH A3usl apachIHAAFbI )KETKi3y/liH KOFaphl )KbULAAMIBIFbI
— XKyk xenemi MeH TYypi OOWBIHIIIA UKEMILTIT]
— XKexkeneren MapupyTTap OONBIHIIIA SKOHOMUKABIK THIMILTIT]
— JXKYKTiH HaKThI yaKbIT peXUMIHIE OaKbUIAHY MYMKIHIIT

Heri3ri apThIKIIBUIBIKTAD

— Canmak reH rabaputTep OOHBIHIIA HICKTEYIICP
Herisri mexTeynep — Aya paiibl Kaf/IaiiapbliHa ToyeIITK
— Kegenik myHKTTEpAE KiflipicTepiH 00TYBI
— Akray — baky — TypikmeHcTan — ©30ekcTan — Ayrancrtal — [lokicTan —
YHuaicTtan
Tunrik MapmpyTTap — batsic Eypomna — Kazaxcran (Kanmarait — Anmats! — JlocTeik) — Keirait
(Koprac — Cuanb — lllanxaif)
— barsic Eypona — I'py3us — O3epbaiixan — Kazakcran

Herizri KTZ Express, KazTransLogistic, Samruk-Kazyna Logistics, AsstrA,
TachIMaJAayIIbuIap RABBIT Logistics
VYokinerTi opranaap KP Kap>xsl MuauCTpItiri, MeMiekeTTik KipicTep KOMUTETI
Taceimangayabiy Eypoma — Kazakcran: 1500 AKII nomr./T 6actan
IIIaMaMeH KYHbI Kasakcran — Kprrait: 1000 AKII gomn./T 6acran

Eypomna — Kazakcran: 7-10 xyH
Kazakcran — KpITail: 5-7 KyH
Hepekkes Aemop mapanvinan [5] Oepexko3 Hezizinoe KYPACmblpbl2aH.

Opraiua xeTKizy Mep3imi

IoT TexHOMOTHSITAPHI KOJIK KYpaTAapblHAa OPHATHUIFAH TAaTYMKTEP apKBUIBI JepEKTep/i
KUHAYIBl JKoHE Oepyli KaMmTramachl3 ereni. byn temmepaTypaHbIH, BUIFAIABUIBIKTBIH, OTHIH
JICHTeHiHIH, KYKTIH >Xai-KyHiHIH *oHe 0acka Ja mapameTpiiepJiH MOHUTOPHUHIIH KaMTHJBIL.
MyHaif WHTErpaiusi JOTHCTUKAJIBIK OIepaTopiiapFa TackIMaiay HIapTTapbIHBIH ©3repyiHe
YaKTBUIbI JIEH KOIOFa OHE >KOCHApJIbl KOPCETKIIITEpIeH ayBITKYAbl OOJIbIpMayFa MYMKIHJIIK
Oepei.

GPS xone IoT TexHoNOTMsIaphlH MaiilajdaHy JOTHCTHKAIBIK —ONEpalusIapabIH
AIIBIKTBIFBIH  APTTBIPAJbI, HAKTHl YaKBIT PEXHMIHIAE XKYKTEp MEH KOJIK KYpalaapbIHBIH
OpHaJIaCKaH >Kepl MEH >Kaill-KyHi TypaJsbl JepeKTepre Ko >KeTKi3yre MyMKiHaik Oepeni. byn
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JIOTHCTUKAJIBIK TPOIECTepli OacKapylbl >KaKcapTyra, HpoOJIeMaiblK JKaFJaiaappl Iy
YaKBITBIH KbICKAPTYFa kKOHE JKETKI3YJer1 KiipiCTepAiH al/IbIH allyFa MYMKIHIIK Oepei.
GPS xonHe IoT TexHOMOTHUSUIAPBIH JIOTUCTUKAIBIK IpOIECTepre OIPIKTIPYy KoK

onepauusIapblH Keaesl OacKapyasl OHTAWIAHIBIPBIN KaHa KOWMai, ojapisl iCKe achlpy
HIBIFBIHAAPBIH  aWTapibIKTail aszaiitanel. OchkiFaH OalIaHBICTBI Oy TEXHOJOTHUSIAPIbIH
XaJbIKapalblK aBTOMOOMIIb TaChIMAJIIapbIH THIMAL OacKapy YIIiH epekiie MaHbI3bl O0ap. HakTe
YakpIT PSKHUMIHIC KOIIK KypajajapblH Oakpliay MEH OacKapyIblH THIMIUIITIH apTThIPy YIIIH
GPS xoHe KeNIKTIK akmaparThlK sxyienep eHrizingi. GPS sxyiiecin eHrisyniH Oip KHUBIHTBIK
kyHbl 50 000 Tenreni, an 100 kesik KypaibIHbIH >XKaanbl KyHbl 5 000000 TeHreHi Kypawuibl.
OTBIH/ABI YHEMICY KOHE MapUIPYTTap/Ibl KAKCAPTY OTHIH IBIFBIHBIH 5% -Fa a3aiiTyra MYMKIHJIIK
Oepeni, Oy kosnmanbicTarbl mbIFBIHAAP S0 000 000 TeHre 6onraH ke3ne *xbu1 caibia 2 500 000
TEHre YHeMIeyre MyMKiHAiK O6epeni. Ocpuiaiima, )yHeHiH oTey Mep3iMi €Ki KbULIbI Kypanbl.

JlorucTUKanbIK MpoLecKe KaThICYIIbLIap apachblHAa JEPEeKTep aaMacy YIUiH JIEKTPOH/IBIK
alaHAapAbl  JaMBITY TachIMalAayIIbUIap, JIOTUCTHKAIBIK OIEepaTopyiap, Koimamap >KoHe
KIIMEHTTEp apachIHAarbl ©3apa iC-KUMbBLI MEH aKmapar ajaMacybl HeFYpJIbIM THIMAL eTeni. by
KYKaTTapabl KOJIMEH YHIECTIPY KaKETTLIITIH KOSl )KOHE KATCIIKTep MEH JKEeTKI3UTIMACPIiH
KELIKTIpUTy BIKTUMAJIBIFBIH TOMEHIETE/II.

Ocpuraiiiia, Kaszipri 3aMaHFbl aKMapaTTBIK JKYHElep MEH TEeXHOJOTHUIApAbl EHTI3y
JIOTUCTHKANBIK YAEPICTepAl KETUIMIPYIIH JKOHE XaJblKapaiblK TachIMajjap HapbIFbIHIIA
0ocekere KaOUIETTUTIKTI apTTBIPYIbIH MIHIETTI MApThl 00ibIn Tabbuiaael. Omap pecypcTapabl
HEFYPJIBIM 0N OacKapyAbl KamMTamachl3 €Telll, KIUEHTTEepPre KbI3MET KOpCETYIl >KaKcapTabl
KOHE TPAH3aKUMSUIBIK IIBIFBIHAAPIBI TOMEHACTE N1, OYI Ka3ipri 3aMaHFbl JIOTUCTHKAIA TaOBICTHI
KbI3MET KOPCETY/I1H Heri3ri pakTopsl OOJBIN TaObLIA B! (2-KECTe).

2-kecte — bBarpic-IlIbIFbIc  OAFBITHIHAAFBI
THiMaLTIriHe dcep ereTiH pakTopaap

aBTOMOOWIb TACBIMAJIAPBIH Keldes Oackapy

Cunarramachol

dDaxTop Tuimainikke acepi

MapuipyTTapasl OHTaHIaHIBIPY,
HIeKapaJbIK OTKEIIEP Il TaHaay,
IeKapaja KYTy YakbIThIH €CelKe ay

MapupyTray xoHe
JKocrapiay

Keutik MIBIFBIHIAPBIH TOMEHJICTY,
JKETKI3y YaKbITBIH KbICKapTy

JKykrepai 6akpuiay KyHenepiH KouiaHy,

AkmapartThl 0ackapy

KY’KaT aifHAJILIMBIH aBTOMAaTTaHABIPY,
KEJISH/TIK JkoHe 0acka opraHaapMeH
JIEpPEeKTep aaMacy

JKeTki3y Ti30€TiHIH alllbIKTHIFBIH
apTTHIPY, KAYINICI3MIKTI KEMITY

Kanpneig
KamMramacsI3 ety

BimikTi *KYypri3yiH, JOTUCTTEPIIH
0omybI

Kp13mer kepceTy canacbid
apTTHIPY, KaTepJiep CaHbIH a3alTy

TeXHUKAIBIK KBI3MET

KenikkypanaapblHaTYPaKTHITEXHUKAJIBIK
KBI3MET KOpCETY, 3aMaHayH

TyphII Ky YaKbIThIH KbICKapTY,
TachIMajIiay Kayirci3airia

KepceTy
TEXHOJIOTHSAJIAPAbI KOJIaHy apTTHIPY
. . . [lexapanaH eTy yaKbITbIH
. . Kenen epexenepin xoHe paciMIeyai pas Y yax
Kenennik pacimuey o ATTADIIB CAYTTHI POCIMIE KBICKapTY, Kixipictep
Yo Ky P YTTBID Y KayiIci3/iriH azaity
XKyk taceimanzay Kayincizairi N N
L Y Aay Kay e ¥pibIK KayilCI3AIriH a3anTy,
Kayimcizik TaNanTapblH CaKTay, )KayarnKepIIUIiKTi

CaKTaHJbIpY

)KYKTiH 3aKbIMJIAHYBIH TOMCH/ICTY

epexke3si: agmoprapmen Kypacmuipvlizan

ABTOMaTTaHIBIPYy MEH POOOTTaHABIPY Ka3ipri 3aMaHFbl JIOTHUCTHKANa, ocipece batbic—
[Iprrpic GaFbITHl OOMBIHINA XAJIBIKAPATIBIK ABTOMOOWIb TachIMAIIApbIH OacKapy THIMIUIITIH
apTTHIPY TYPFHICHIHAH allFaH[Ia, MISHIYII POl aTKapabl.
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byrinri Tanma, Herisri mocenenepAiH Oipi — O3 TachIMaJAaylIbUIAPABIH CEHIMIILIIT]
Typajbl aKNapaTThIH KETKUTIKCI3AITIHAEC OOMBIN OThIp. KONMIKTIK-IOTHCTUKAIBIK KOCIOPBIHIAD
03 cepikTecTepiHiH Oeenl MeH KociOM JCHTeliH Oaraiayja KMl KUBIHABIKTapFa Tam OoJaibl.
TackiManaymbsIapAbH JKYMBIC TapUXbl MEH ICKEpIIiK Oe/eNiH KaMTUTBIH JiepeKkTep O0a3achiH
Kypy IIemnM KaObuiiay YIEpiCiH enoyip KaKcapThIll, CEHIMCI3 CEpIKTeCTEpMEH OalIaHBICTHI
TOyeKeJaepai aszaiWTyra MyMKIiHAIK Oepeni. MyHmaldi MOHHUTOPHHI KYHENIEPiH EHTi3y
KOCIMOpBIHAApFa JIOTUCTUKANIBIK TI30€KTepai THIMIIpEK OacKapyFa, KeTKI3UIIMIEPAIH Kimipy
BIKTUMAJIIBIFBIH KOHE KYKTIH 3aKbIM/IaHY KayITiH TOMECHJIETYTE JKaF/Iail ®KacauIbl.

byn acmekt S. Bastug sxome F. Yercan »xyprisreH 3epTreyae J€ KapacThIpbUIFaH.
ABTOpIap MOHHMTOPUHT TieH Oaranay >KyiHeciHiH OoiMaybl HeTi3JeNreH OacKapyIIbLIbIK
mienrmaep KaObuiayabl KUBIHIATATHIHBIH, OV ©3 KEe3€TiHJE XYK JKeTKI3yJeri Kiaipicrepre,
IIBIFBIHAAP/BIH OCYiHE XKOHE KIMEHTTepre KbhI3MET KOpPCETy ACHIEHiHIH TOMEHJCYiHE OKelyl
MYMKIH JIeT€H KOPBITBIHbIFA KEITeH [9].

Conpnaii-ak, Y. Chen xxoHe B. Yang xyprizreH 3epTreyie MOHUTOPHHT KYHeJepiH eHrizy
HApPBIKTHIK JKarJaiIapAblH e3repicTepiHe JKeIen OpeKeT eTyre >KoHEe KYKTIH KelIiryi Hemece
KOFaITybl CHSKTBI TYBIHIAHTBIH MOceNeepAl YaKbITBUIBI IIEIIyre MYMKIHAIK OepeTiHi aTam
eTureH. bynan Genek, TachiManaaymbUIapAbIH OefeniH TUiM/I 0acKapy JIOTUCTHKAJBIK Ti30eK
KATBICYIIBLIAPHI APAChIHIAFBI ICKEPIIIK KaThIHACTAp/bl HBIFAWUTHIN, ©3apa CEHIMII apTThIpyFa
BIKITAJI €TETiHI KepceTinreH. byl KocimopeIHAApABIH Y3aK MEP3iM/Ii TYPaKThUIBIFBI MEH Oocekere
KaOUIeTTUIIrIH KaMTamachl3 eryae MaHb3ael (akrop Oombin Tadbutagsl [10], opi aranran
TYKBIPBIMIAP OCHI 3ePTTEY/IIH HOTHXKETIEPIMEH TOJBIK COMKEC KeleIi.

KemiciM-IIapTThIK MIapTTapabl €cenke atyAbl aBTOMATTaHBIPY TUIMAUTIKTI apTTHIPYIbIH
Tarel OIp MaHBI3IBI OarbITBl OONBINT TaOBLIAABL. OCIpece, XalblKapalblK TachIMaJlaapIaFbl
KeJICIM-IIapTTapAblH KYpPJSIUIIrT MaMaHIaHIBIPBUIFAH OaFgapiaMaliblK KaMTaMachi3 €Tyl
Konmanynel  Tanman  etedi.  KemiciM-mmaprrapasl  Oackapy  okydenepin (CMS)  eHrizy
KOCIIOpBIHAAPFa OapiIbIK MIAPTTAP/IbI 1M )KOHE YaKThUIBI €CETKe alyFa, KaTeliKTep MEH TayJibl
JKarJalnapAblH alfblH allyFa MYMKIHAIK Oepemi. byn e3 keserinae KIUEHTTEpPAIH CEHIMiH
apTTHIPHIIN, KbI3MET KOPCETY CaIachlH KaKcapTaIbl.

Atanran mocene, T. Goldsby jxoHe OHBIH opimTecTepi KYpri3reH 3epTreyae Je
KapacThIPbUIBIN, KeJiCIMIIApTTapAbl Oackapy Kylecl CHSKThl apHailbl OaFaapiaMaiblK
Kypangap/sl naiianany KOMIIAHUSIIApFa KeTICIMIIapT TalanTapbIH A7 opi YaKThUIbI KETKI3yTe,
TOYEKeNJep MEH KaTeNKTepil, COHAal-aK >KamwKaagap[bl OapblHIIA a3alTyFa MYMKIHJIK
OepeTiHi JoJenAeHreH. byl KIMeHTTepMeH KOHE CepIKTECTEPMEH e3apa  1C-KUMbBLIIbIH
AIIBIKTBIFBI MEH CEHIMJIUIITIH apTTHIPHIIN, KbI3MET KOPCETY CAallachlH KETUIIPY ’KOHE HAPbIKTAFbl
MO3UIUSIIAPAbI HBIFANTY CTPATETUACHIHBIH HET13T1 A7eMeHTi 0ombin Tadbitanst [11].

W.Liu >xoHEe opinTecTepi J€ aBTOMATTAaHIBIPBUIFAH KeJTiCIMIIAPTTApabl Oackapy
KyHenepi cepiKTecTepMeH BIHTBIMAKTACTBIK IIAPTTapbIH XKenen OediMieyre MyMKIHIIK Oepir,
KOCIOPBIHAAPABIH HMKEMILTIrT MeH O0ocekere KaOUIeTTUIrH apTThIPAThIHBIH aTall ©TKEH.
MyHpail TOCIT JNOTUCTHKANBIK YAepicTepli Oackapydbl aHAFYpiIbIM THIMII XoHE OoJKamMIbl
eTeli, Oyl TynTen KeNreHJe KOMIIAHUSHBIH HapBIKTaFbl TO3MIMSCHIH HBIFAUTYFa IKOHE
KJIMEHTTEePIH KaHaFaTTaHy JeHIeiiH apTThIpyFa bIKnan ereni [12-15].

AliTa KeTy Kepek, KelicIM-IIapTTapJsl 0acKapy >KyHelepiH €Hri3y KOCIMOPbIHHBIH 1IIKI
YAEpIiCTepiH JKeTUINIpyMEH KaTap, KIMEHTTep MEH CepiKTeCTepMEeH CEHIMIl KapbIM-
KAaThIHACTAP/Ib HBIFAUTBHIIN, AlIBIKTHIKTBI apTTBIPYFa, KEJIICIMIIApT TaJaNnTapbIHBIH CAKTATybIH
KaMTaMachl3 €TyTe jKoHe KYKBIKTBIK ToyeKesiep/ii OapbIHIla a3aiiTyra MYMKIHJIK Oepeti.

GPS xyiienepin eHri3yliH SKOHOMUKAJIBIK THIMIUIITIHE MBICAJl: MOHUTOPHHT CarachliH
apTThipy MakcatbiHaa 100 Oipmik aBTokenikke GPS-monuTOopuHr sKyiieci enrizingi. bip
»KuHaKTBIH KyHBI 50 000 TeHreni kypar, »anmnsl uHBecTUInsA koemi 5 000 000 TeHre OOIBI.
MapuipyTrayibl SKETUINIPY JKOHE OTBIH INBIFBIHBIH 5%-Fa KBICKAPTY (KBULABIK OTBIH
meIFeIHAApE! S0 MITH TeHre OoFaH skaraaiaa) Hotwxkecinae xoputbiHa 2 500 000 TeHre yHeMmey
KaMTaMacheI3 eTini. Ockuiaidiina, so0aHbIH ©Tey Mep3iMi 2 KbUIIbI KYPaJlbl.
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AKMapaTThIK wiatdopmanap MeH JIOTUCTHKAJIBIK KAThICYLIbLIap bl
YHJIECTIpYMEHIIOTUCTHKANIBIK ~ Ti30€KTEri KOeIDKAaKThl e3apa opeKeTTecy JKarjailiapbiHaa
(TachIManaymbliap, OKCIEOUTOPNAp, OSKOHENTYIIUIEp, JKYK alylbuiap) JAepeKTepMeH
anMacyabplH U@panblK  MmIaTopMaNaphlH  CHTI3Y epeKIle ©3eKTUTiKke wue. MyHmuai
maTdopmaap Kejaeci MyMKIHIIKTEPIl KaMTaMachl3 eTe/Ii:

- Ky)KaTTamMaJarbl KaTelep CaHbIH a3alTy;

- KaliTamaHaTblH IpoLecTepAl 0oNapIpMay;

- KOMMYHMKALIUSHBI JKOHE OacKapyIIbUIBIK IISmiMIep KaObUIIay >KbUIIaMABIFbIH
aprITHIpy;

- ecemnke aly MeH 0akpuIay yIepicTepiH aBTOMATTaHABIPY.

baranay HoTwkesnepiHe CoWKec, KYHBI 3 MJIH TEHI'CHI KYpPaWThIH OCBIHAAW IU(PAIIBIK
wiatrGopManbl Kypy JIOTUCTUKANBIK ipkimicrep ToyekemiH 10%-Fa TeMEHIETyre MYMKIHIIK
Oepeni, Oy xbul caiiblH 1mamameH 500 MBIH TEHre KeJeMiHJe SKOHOMHUKAIBIK YHEMICY/I
KaMTaMachl3 eTe/ll )KoHe KOOaHbIH oTely Mep3iMiH 6 XbUT AeHrerinae ailkpinaaipl. COHpIMEH
Karap, arajfaH XKyhe I1C-KUMBUIJAPIbIH AalBIKTBIFBIH apTTHIPY JKOHE KYXKaT aifHalbIMbIH
OHAMIaTy apKbpUIBl TachIMalgay NpOIECIHE KaTBICYIIBUIAD apachbHIAFbl e3apa CEeHiMII
KyHienTei.

3aMaHayd JIOTUCTHKAJBIK JXYWenep OapraH CaillblH TEXHOJOTHSUIBIK CHIATTBI OOJIBII
Keneai, Oyl yaepicTe aHaTMTHUKAIBIK Kypajigap MeH skacaHabl uHteiekt (JKW) memrymi pen
aTkapazapl. JKacaHIpl WHTEIUIEKTTI KOJAAHYABIH €H MaHBI3bl OaFbITTapbIHBIH Oipi Kejik
MapLIpyTTapblH  OHTainmauAblpy Oombim  TaObutambl. KM MeH  MallMHAaNbIK — OKBITY
ITOPUTMJICpiHE HETi3/Ie]reH aBTOMATTaHIBIPBUIFAH XKOCHapiay >KyHhesepi jKOJ >KarJaibl, aya
paiibl (hakTopiapbl, MarucTpalibIapIblH JKYKTEIyl, OTBIH KYHbI, HOPMATUBTIK LIEKTEYyJIEp JKOHE
tinti CO: HIBFapBIHABUIAPBIHBIH JCHIell CHSIKTHI KOITETeH mapaMeTpiiepli eckepenmi. by
KETKI3Yy MapHIpyTTapblH OapbIHINA THUIMJI KaJBINITACTBIpyFa MYMKIHIIK Oepin, KIHEHTTepre
KOPCETUIETIH KBI3METTIH J>KOFaphl CamachlH CAaKTaldl OTBIPHIN, KOJ JKYPY YaKbITBIH JKOHE
JIOTUCTHUKANBIK IIBIFBIHIAP/IBI KBICKAPTYFa JKaF1ail KacaiIbl.

ConbivMen katap, YukeH nepektepai (Big Data) Tamnmay TexHOIOTHSUIapbIH KOJIaHY
JIOTUCTHKANBIK OTMEepaIysuiapAblH THIMILIITIH apTThIpyFa KOCBIMIIA MYMKIHAIKTEp allajbl.
HapbIKTBIK KOHBIOHKTYPA, TYTBIHYIIBIIAPIBIH KaJIaybl, TACBIMAJ KOJIEMEpi KOHE CYPaHBICTHIH
MayCHIMBIK ayBITKYJIaphl Typaibl aKmapaT MAaCCUBTEPIH OHJIEY apKbUIBI JIOTUCTUKAJIBIK KOMIIA-
HUsJIAp e3TrepicTep/al 171 OoMKayFa, KOUMAIBIK KOPJIap/Ibl OHTAUIaHBIPYFa dKOHE CHIPTKBI OpTa-
HbIH JMHAMHKaJBIK JKafFgaiiapbiHa OocekelecTepiHe KaparaHJa kelenipek Oeiimaenyre
MYMKIH/IIK aJaJibl.

Ocpinaifiia, >xacaHAbl HHTEIUIEKT MEH aHATUTHKAIBIK MISIIIMACPl €HT13Y MIBIFbIHIAPIbI
TOMEHJIETIN, ONepalusIbIK THIMAUIIKTI apTThIPBIN KaHa KOWMai, JJOTUCTHKAJBIK CEpBUCTEP.IIH
KITMEHTKEe OarapliaHyblH KyliedTeni. by XamplkapalblK TachkIMalfap HapbIFbIHIAFBl Odcekere
KaOUIeTTUIIKTI KAMTaMachl3 €T€TIH MaHbI3/1bl (paKTOpFa alfHaabl.

KopbITbinabl. bateic-1IbIFbIC OaFbITHIHAA XaNbIKAPATBIK aBTOMOOWIb TachIMajlapbiH
xKezen OacKapyAblH THIMIUIITIH apTThIPY JIOTUCTUKAJBIK YEpICTepAl *KoHE TyTacTail anraHjaa,
ocipece KazakcTaH yIIIiH S5KOHOMHUKAHBI JAMBITYIBIH MaHBI3bI ACTIEKTICI OOJIBIN TaOBLIA B,

bactel macenenepain Oipi - TackIMagAaylIbUIApJbIH CEHIMIUIII Typasbl aKnapaTThIH
KETKUTIKCI3AIriHeH Oouibln OThIp. bysl MaceneHi miemry yiIiH JOTMCTHUKANBIK KOMIAHHsIIapra
HEFYpJIbIM Heri3fenreH Oackapy MIemiMJIepiH KaObuigayra MYMKIHAIK OepeTiH TachIMaljay-
IIBUTAPIBIH KbI3MET TapuXbl MEH iCKepIIiK OefesiH KAMTUTBIH AEPEKKOp KYpY KaxkeT.

ApHaiibl 6argapiaamManblK KAMTaMackl3 €TyI1H KOMETIMEH KelliciM-IIapTTap/IblH KOITereH
HIAPTTHI JKaFIaiIapblH €CerKe alyAbl aBTOMATTaHABIPY >KOHE KeNiciM-IIapTTapibl Oackapy
JKYHeENepiH eHTi3y Oackapy MpoIeciH eadyip KaKcapTyFa JKOHE KaTesep TOyeKeIiH TOMEHIETYTe
MyMKiHIIK Oepeni. Kemik yaepiciHiH OapibplK Ke3eHAEpiHAE cama CTaHAapTTapbl MEH cama
MEHEPKMEHT] KYHeJepiH €Hri3y, COHJal-aK MepCOHANJIbl >KYHell OKBITY >KOHE OUTIKTUIITH
apTTHIPy KBI3MET KOPCETy camachl MEH KIMEHTTEpP[iH KaHaFaTTaHYBIHBIH JKOFapbl JCHTeHiH
KaMTaMachl3 €TEI.
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JlorucTrkaHbl KOCTapiiay MEH OHTAMIAHIBIPYIBIH Ka3ipri 3aMaHFbl OMICTEPiH, OHBIH
imrHae Kok Ti30ekTepiH Oackapy oKyHelepiH naijanaHy MapIipyTTap MEH JKETKI3y
Ti30€KTepiH THIM/II TaHJAyFa, YaKbIT )KOHE Kap Kbl IIBIFBIHIAPBIH KBICKAPTYFa MYMKIHIIK Oepei.
JIOTUCTHKANBIK MPOIECKe OAPIBIK KaTBHICYIIBUIAPABIH ©3apa iC-KUMBLIBI YIIIH TutatdopManap
KYpy JKOHE e3apa iC-KUMbUI MEH JKayanmKepIIUTIKTIH allblK KaFuIaIapblH €HT13y YKaHKaJaapbl
JKeJIeJ MISUTyTe XKOHE bIMBIPAIbI HISIiMAEP/I 13/IeyTe bIKIal eTeTiH O00abl.

Kenik nen koiiManbl 6ackapy xyuenepi, GPS xone [oT TexHomorusmapsl CUSKTBI Ka3ipri
3aMaHFbl aKMapaTThIK TEXHOJOTHIAPbl HAKTHl YaKbIT PEeXKUMIHIEC MOHHUTOPUHT XoHE OacKapy
YIIiH, COHJAi-aK JEpPeKTepPMEH alMacy VIIH 3JEKTPOHIBIK IUIaT(GopMaiapasl MaigaiaHy
JOTHCTUKAIBIK TPOLECTePAIH THIMIUIIIH eoyip apTThIpagbl. ABTOMATTAaHABIPY KOHE
pPOOOTTaHIBIPY, OHBIH IMIiHAEC aBTOHOM/IBI KOJIIK KYpaJJapblH NaijaiaHa OTBIPHII, YaKbIT XKOHE
Kap>Kbl IIBIFBIHAAPBIH €19yip KBICKapTyFa MYMKIHIIK Oepexi, aj TajjaMaliblK Kypangap MeH
KacaHIbl WHTEIUICKT TEXHOJOTHSUIAPhl OarbITTapbl OHTAWIAHIBIPYFA JKOHE KOpPJap.Ibl
0acKapyblH THIMIUTITIH apTThIpyFa MyMKIHAIK Oepei.
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'Kaszaxckuil a8mMomMooUNbHO-00podCcHbI uHcmumym umenu JIB. ['onuaposa, 2. Armamei, Kazaxcman
2 Ynusepcumem Typan, o.Anmamul, Kazaxcman

AHHoOTanus. MexIyHapoaHbIe aBTOMOOHIIBHBIC TIEPEBO3KH HUTPAIOT BAKHYIO PEIIAIONIYIO POJIb B
oOecIieyeHHH BHEIIHEOKOHOMUYECKUX CBSI3€M U B YCIIOBUAX BJIUAHUA Kaszaxcrtana Ha MHPOBYIO
TPAHCHOPTHYIO JIOTHCTHYECKYI0 cucteMy. Oco0OH 3HAauYMMOCTBIO Pa3BUTHS MapIIPyTOB IEPEBO30OK
3anan-BocTok sBisieTCs yMydIIeHHE CTPAaTErHYeCKOro IDIaHa €ro TPaHCKOHTHHEHTATBHBIXTOPTOBBIX
noTokoB. [loBbiieHHe 3PQEKTUBHOCTH ONEPATUBHOTO YIPABICHUS MEPEBO3KAMU B COBPEMEHHBIX
YCIIOBUAX CBUACTCILCTBYET O H€O6XOIH/IMOCTI/I BHCAPCHUA HWHHOBAIITMOHHBIX TEXHOJIOTUH M HOBBIX
HOAXOMOB YINpPaBICHHS C YYETOM CHENU(HKHA CHUCTEMBl TpPAHCIOPTHBIX IepeBO30K PecmyOnuku
Kazaxcran. HoBble NOAXOABI K ONEPAaTHBHOMY YIPABICHUIO IEPEBO30YHBIM MPOLECCOM OTPAXKAIOT
OTpaHUYCHHYIO0 S(QQEKTHBHOCTh JIOPOXKHON HWHQPPACTPYKTYphl, MOKa3aTeled psia XapakTepPHCTHK,
COOTBCTCTBYIOIIUX HW3MCHCHHUAM BHCHIHUX W BHYTPCHHHUX q)aKTOpOB JUHAMHWYCCKHUX H3MEHEHUH
JOTUCTUYECKON Oe3omacHOCTH. B 3Tol CBs3M Bo3pacTaeT BaKHOCTH BHEIPEHHS HHTEIUICKTYAbHBIX
tpancnoptHeix cucteM (MKT), obecneunBaromuX HHTETPAlUI0 COBPEMEHHBIX HH()OPMAIIMOHHO-
KOMMYHUKAIIUOHHBIX TeXHOHOFI/Iﬁ, CUCTEM MOHUTOpPHHI'A, HaBUr'allkMW, CBA3WM W aHAJIM3a NOaHHBIX B
€AMHBIH KOHTYp YHpAaBJIE€HUS TPAaHCHOPTHBIMU mpoueccamMu. CoBpeMeHHblE WH(POPMAaLMOHHbIE
TEXHOJIOTHH, TaKW€ KaK CHUCTEMBl YIPaBJICHUS TPAHCHOPTOM M ckianom, TexHonorun GPS u loT mns
KOHTPOJII U YIPAaBJICHHUS TPAHCHOPTHBIMU CPEACTBAMH B DPEXKHME pEAIbHOIO BPEMEHHU, a TaKKe
wiaTGopMbI ANEKTPOHHOTO OOMEHa JAaHHBIMH, TO3BOJSIOT 3HAYHUTEIBHO HOBBICHTH 3(P(PEKTUBHOCTH
JOTUCTUYECKUX TPOLECCOB. ABTOMATH3alMsd M pOOOTH3AlMsi, B TOM 4YHCIE C HCIOJB30BAaHUEM
ABTOHOMHBIX TPaHCIOPTHLIX CPEACTB, MO3BOJAT 3HAUUTCIBHO COKPATUTHL BPEMCHHLIC U (I]I/IHaHCOBBIe
3aTparbl, a4 AHAJIUTUYCCKHUEC HWHCTPYMCHTBI M TCEXHOJIOTMHW HNCKYCCTBCHHOI'O HMHTCJUICKTA IIO3BOJIAT
OINITHMU3HMPOBATh HANIPABIICHUS M YITY4UIINTh yIIPABICHHE 3arlacaMu.

KaroueBbie ciaoBa: HapéKHOCTE MepeBO3UYMKOB, KauecTBO OOCITy>KWBaHHS, WHQOpMAIIMOHHbIE
TEXHOJIOTUH, MCKAYHAPOJAHBIC IEPEBO3KU, OIITUMU3ALA MApIIPYTOB.
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Annotation. International road transport plays an important decisive role in ensuring foreign
economic relations and in the conditions of Kazakhstan's influence on the global transport logistics
system. Of particular importance for the development of West-East transportation routes is the
improvement of the strategic plan for its transcontinental trade flows. Improving the efficiency of
operational transportation management in modern conditions indicates the need to introduce innovative
technologies and new management approaches, taking into account the specifics of the transportation
system of the Republic of Kazakhstan. New approaches to operational management of the transportation
process reflect the limited effectiveness of the road infrastructure, indicators of a number of
characteristics corresponding to changes in external and internal factors of dynamic changes in logistics
security. In this regard, the importance of introducing intelligent transport systems (ICT), which ensure
the integration of modern information and communication technologies, monitoring, navigation,
communication and data analysis systems into a single transport management loop, is growing. Modern
information technologies, such as transport and warehouse management systems, GPS and IoT
technologies for real-time vehicle control and management, as well as electronic data exchange platforms,
can significantly increase the efficiency of logistics processes. Automation and robotization, including
using autonomous vehicles, will significantly reduce time and financial costs, and analytical tools and
artificial intelligence technologies will optimize directions and improve inventory management.

Keywords: carrier reliability, service quality, information technologies, international transport,
route optimization.
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Annortanusi. byn makanaga eHOeKTi Kopray KyieciHne Toyekenaepai Oackapy oaicHaMachIHbIH
TYKBIPBIMIaMachl JKOHE OHBI KOJJIAHY apKbUIBI OHIIPICTIK KAYINCI3AIKTI KaMTaMachl3 €Ty MEH €HOEeKTi
KOpFayIsl YHBIMAACTHIPYABIH THIMIUTITIH apTTBIPY Macenesepl KaH-KaKThl KapacThIPbUIabl. 3epTTey
OaphIChIHIa €HOEK Kayilci3miriH OacKapyAblH JOCTYpJIl TocUIepi TalJaHbIl, Kas3ipri ©HIIPICTiK
JKaFJalIapia TOYeKeNre Heri3ieNireH 0ackapy CTpaTerHsChlH KONJAHYAbIH MaHbBI3bUIBIFBI KOPCETUIC .
EnbekTi Kopray camacelHIOarbl Oackapy >KYHWeCiH XeTUIAipy YIIIH eHIIPICTIK opTajarbl KayilTi KoHE
3USHIBI (DaKTOPIIAp/IBIH SCEPiH Oaranay, ojapAaH TYybIHAAUTBIH TOYEKeI ACHICHIH aHbIKTay XKOHE OJIap bl
TOMEHJIETYT'¢ OaFbITTAIFaH THIM/II 0aCKapyIIBLIBIK MICIIIMICP KaObUIIay KaXKETTUIITT HET13Aee/Ii.

Makanana KoCiNTiK Toyekenaepai Oackapy >KYHEeCiH KallbIITaCTBIPYIBIH TEOPHSUIBIK HeTi3nepi,
OHBIH IIIIHJEC TOYEeKeN YFhIMBIHBIH MAa3MYHBI, €HOCK JKarjaijgapbl MEH OHIIPICTIK IPOLECTePIiH
JKYMBICHIBUTAP/IBIH JACHCAYNBIFbIHA dcepiH Oaranay ofictepi KapacTblpbiiaasl. COHBIMEH Karap eHOeK
Kayimnci3miri camacelHIa Toyekennepai Oaramay MeH OackapynwslH OipbeIHFail ofmicTeMernik 0a3achiH
KaJIBIIITACTBIPY KAKETTLTIN KOPCETLNI, ToyeKenmepai Oackapy MpoleciH YHBIMOACTBIpyAa XKYHUETiK
Tangay, akmapaTrThlK KaMTaMachl3 €Ty »OHE MAaTeMaTHUKalbIK MOJENbACY OAICTepiH KOJAaHyIbIH
MaHBI3ABUIBIFBl AHKBIHIATIAIbL.

Y CHIHBUFaH dJ[ICHAMAJIBIK TOCLIIEp OHIIPICTIK OpTafarbl TOYEKeIIep i aHbIKTay, Oaranay yKoHe
Oackapy MpoOLECTepiH JXYyHenal Typae yHbIMaacThipyFa MyMKiHIIK Oepemi. Byn o3 keserinme eHOek
JKaraalaapblH JKaKkcapTyFa, OHAIPICTIK kKapakaTTaHy MEH KociOW aypylapiblH JEHIeHiH TOMEHIETYTE,
JKYMBICIHIBUIAP/IBIH JICHCAYJIBIFBIH CAKTAyFa JKOHE KOCIMOPBIHAAPABIH OHMIPICTIK KBI3METIHIH KaJIbl
TUIMJIUTITIH apTTHIPYFa BIKITAJ eTe/Ii.

Tipek ce3mep: eHOEKTI KOpFay, OHJIIPICTIK KayiNCi3aiK, KICIOU ToyeKesaep, eHOSK KarFaaiiapsl,
OHJIIPICTIK OpTa, OHIIPICTIK XKapaKaTTaHy, Kociou aypymap.

Kipicne. OpicremeniH npuHunTept MeH TyxblpbiMaamachl. Kypsuisictarbl EK
0ackapy/bpl YHBIMAACTBIPY/IbIH HET13T1 TOCULAEPIH Tangay OyJI MPOLECTi Kayinci3 )KoHe 3UsHChI3
eHOeK JKarmaiyiapbiH, eMJey-pOPHIAKTUKAIBIK KOHE CAHUTAPIIBIK-THTHEHAIBIK JKaFIaiiap sl
JKacay SKOHIHIEri MIHAETTep KeIIeHIH IIelly Heri3iHAe KayilcCi3diKTi KamMTaMmachl3 ery,
KapakaTTaHy MEH aBapHsJIBIKTBI a3alTy JKOHIHJET! >KYMBICTapAbl YHBIMIACTHIPYAbI KOHE
HIenrimIep Kaobuigayapl KeTUIAipyre OarbITTalFaH KbI3MET PETiHAE KapacThlpy KakeT eKeHiH
kepcerel. KocimopbIHHBIH KYMBIC 1CT€Y1HIH HAaKThl OHIIPICTIK - SKOHOMUKAJIBIK *aFJailiapbiHa
KaTBICTHI )KYMBICHIBITIAPFA TYPMBICTBIK KbI3MET KopceTy [1-3].

OchiFan OalIaHBICTBI, Ka3ipri yakbITTa KOJIJIAHBICTAFbl KOCIMOPBIHAAPBIH KONTEreH
epexernepl MeH CTaHJapTTapblHIa Kbl 0ackapy OOBEKTiCI YIIiH "KYMBIC OpBIHAAPHIHIAFHI
JKaFIaiapaplH JKa-kyi" KaObuimananael, Oy Oi3miH o¥biMbI3mIa, aypeic emec. SWOT - ma
0ackapy KbI3METTepi MEH HaKThl OpBIHIAYIIbUIAPABIH Oackapy MakcaTTapblHa KOJI JKETKi3yre,
SFHA €HOeK »Karlaibl MEH J>KarJailyIapblH KaKcapTyFa OaFbITTalFaH KbI3METI OacKapbLIajbl.
OKiHilIKe opall, yKcac TOCUI FBhUIBIMHU-TEXHUKAJBIK ofeOuerTepre ne ToH. ABTOpJIApIIbIH
kormimiri SWOT 0Gackapy o0OBeKTUIEpIH HaKThulay Ke3iHae "eHOeK JKaFgailbl MeH
KaraaimapelH", "Kayimci3mikTi" jkoHe Oacka Ja OChIFaH YKcac KaTeropusuiapisl Kepcereil,
"EnOek xarmaiibl MEH >KaFJaibIH KaKCApTy KOHIHAETI KbI3METTi", "Kaylrci3AiKTI KaMTaMachl3
€Ty JKOHIHJIeT1 KbI3METTi" JkoHe T.0.
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3epTTey MaTepuanaapbl MeH daicrepi. O3 keserinae, EK Oackapy MakcarrapbiHa Ko
KETKi3yre OaFpITTaiFaH KbI3MET, €HOEK KayilCI3AIriH KamMTaMachl3 €Ty CaJlaChIHIaFbl
OackapyIbIH HEeFypiIbIM Oapabap >koHe omOeOar Kypajibl peTiHIe TOyEKel CaHaThIH NaiananyFa
Heriznenyi tTric. Kiaccukanslk akaynapra TOH" ajaM-eHAIPICTIK opTa ">KyHeciHiH KYMBIC icTeyi
Ke3iHae OoJFaH >Karmaiabl Ty3eTymiH" Kybim keTeTiH "CTpaTeruschlHaH ToyeKeIaep/Ii
OackapyabIH" 03bIK " CTpaTeTUsChIHA KOIITY Ii KONITEreH MaMaHaap OesceH i Konnanasl. Toyeken
YFBIMBl OHJIIPICTIK-TEXHOJIOTUSJIBIK TPOLIECTIH €eHOeK Kargailiapbl MEH >KYMBICHIBUIAPIBIH
JICHCAYJIBIFBIHA JKAFBIMCBI3 CAIAPBIHBIH CaHJBIK CHITATTaMachlH Oepyre MyMKIHIIK Oepei, ai
Toyekenaepal Oackapy oIICTeMeci-oChl caliapAblH OpHBIH TouThlpyFa apHanran AKK
KYPBUIBIMBIH, MiHIETTEepl MEeH (YHKIHMOHAIABIK MYMKIHIIKTEpIH aHbIKTayFa MYMKIHIIK Oepeni.
CoHbpIMEH KaTap, HOPMAaTHBTIK OackapylaH ToyekenaepAl OackapylaH KeH MpPaKTUKAIIbIK
KOJIJIaHyFa KOIyiH OapJbIK allKbIHIBUIBIFEI MEH OPBIHIBLIBIFEI YIIIH OYJI TYXKBIpbIMIamMa i
TaOpuTFaH KOK [2]. MyHbIH ce0ebi, Oi37iH OWBIMBI3IIA, KelieCi OOBEKTHBTI MoceseNepIiH
HICTIIMEY1:

1. Exbex Kayimnci3airi MEH >KYMBICHIBUIAPIBIH JICHCAYJBIFBIHBIH OPTYPJl acCHeKTiIepiH
CUTIATTAWTBIH TOYCKENJACPAl CUNATTAWTHIH TYKBIPHIMIAMAIBIK AammapaTThiH JKETIIMETeHIIrI.
ConbiMeH Karap, 013 KOCINTIK J>KOHE OHIIPICTIK ToyeKenaep YFbIMIApbIH TYCIHAIpYAEri
alBIpMAIIBUTBIKTAP Typajbl eMec, COHbIMEH KaTap EK camacelHIarel op TYpIIi KBI3METTI JKy3ere
achIpy Ke3iHJe TOyeKell CAaHATBhIHBIH MaKcaTKa cail 00JIybIMEH HaKThl OaillaHbICBIHBIH 0OJIMAaybl
TypaJlbl aWTHII OTBIPMBI3 (Kayinci3 eHOeK jKarmailiapblH KaMTaMachl3 €Ty, OHIIPICTIK
JKapakaTTaHyAbl a3aiTy, >KYMBICIIBUIApPFA eMACY-TPOGUIAKTHKAIBIK KbI3MET KOPCETY >KOHE
T.0.). Hotmxecinge, eHOeK KayilCi3OiriH KaMTaMachl3 €Ty JKOHIHJETi KhI3METTIH dp TypJii
OarpITTapblHA jKayan OepeTiH 9op TYpJi TOyeKesl TYpJepiH KOJJaHy cajachlH OeyieKTey MeH
HAKTBUIAY/ABIH OpHBIHA, 013 TOyeKeJIiH KeHOip TypiepiHiH eKiHIIiCiHe Kapama-KaWlIbUIBIFbIH,
oNlaplbl MAaHBI3JBUIBIFEI OOMBIHINA capaliay/ibl, KEHiHHEH MaliJanaHyabl IIEeKTeH OTBIPHIIM,
JKQJIMTBUTAHFaH aKMapaTTaH albIPbUIFAH TOYEKENl KOPCETKIIITEPiH aayFa THIPBICYIbI KOHE T. O.
KopeMmis.

2. EK canmaceiHaarbl Toyekenaepal Oaranay MeH OackapylblH OlpbIHFal 9iCHaAMAabIK
0a3zachIHbIH O0Maysl. MyH/Ia aliKbIH KaMIIBUIBIK Oap. bip xarbiHaH, Toyekenaepai Oaranay MeH
OackapyIbl OIICTEMENIK KaMTaMachl3 €Ty MOCeJeNIepiH ToyeKenaepal OacKapyablH OpTypdl
ACTMEKTIJIepiH MaTEMATHKANIBIK CUTIATTaY/IbIH KAJBINTACKAH TOCIAEPIH €CKePE OTHIPHIIN, OTAHIBIK
JKOHE WIeTENAIK TXipuOe O0OBEeKTHBI apKbpUIbl Kapay KakeT. EkiHII >karblHaH, Oyi cesci3
o/licTeMeNIiK capaiayablH OChbl JEeHreliHe okeneai, Oy Kas3ipri ke3zieri Toyekenaepai Oaramay
oHe 0acKapy cajachlHJAFbl KIPICTI HAKTHI SU Ot KbI3METiHE TOJIBIK MHTErpalusiayFa MyMKIHAIK
Oepmeiini. byn karmaiina, O1371H OWBIMBI3IIA, HETi3rl MIHAET-OYI OoAicTeMEeNiK KamMTaMmachl3
€Tyl oJ1aH dpi "caHIbIK" apTTHIPY €eMec, COHBIMEH KaTap Kasip/liH e3iHjae 6ap HopceHi "canans”
KyHeney jKOHE HaKThl OHJIPICTIK JKarjainapaa YHBIMHBIH THUIMAUILIH apTThIpy YIIIH OCHI
KaMTaMachl3 eTyAiH OapiblK adyaH TYPIH TOKIpuOeae TOJNBIK MaiiaJaHyFa MyMKIHIIK OepeTiH
ombOe0an MaTeMaTUKAIIBIK TOCUIAEP/Il 93ipIiey.

3. EK yitpiMbl OoOWBIHIIIA OacKapyUIBUIBIK MIEHTIMICP KaObUIAay Ke31H/Ae aKmapaTThIK
KaMTaMachl3 €TYMAIH, KEeIICHAUTIKTIH >KOHE JKYHENimiKTIH KeTKuUTKci3 neHredi. Toyekemmepai
OackapyablH oJicHaMachl Typiepi (MEIUIIMHAIBIK, CAHWTAPJIBIK-TUTHCHAIBIK, TEXHHKAJBIK,
OKOHOMHKAIIBIK JKOHE T.0.) KOHE YCHIHY CHUIAThl (CaHABIK, SBPUCTHUKAIBIK) IapameTpliepi,
OpTYPJIi TO3Y KOHE OJAP/BIH apachIHAAFbl OaillaHbICTap, CHIPTKBI JKaFaailiap MEH IIEKTeyJep
eckepimyl Kepek. MyHbIH Oopi KyHemiK Tanjgay HACOJOTHSACHIH KOJJaHy apKbUIBI MYMKiH
Oomaael. MoaenpaeyIiH MaTeMaTHKAIBIK dicTepine koHe EK camachiHmarbl KeH TEOPHUSIIBIK
JKOHE TMPAKTUKAIBIK MaTepHalifa CyHeHe OTBHIPHIN, KYHENiK Tanaay ToyeKenaepai OaranaybiH
KOJIJJAHBICTAFbl CXeMaJlapbIH KYPAaCTBIPYFa, 0ap OJNKBUIBIKTAP/Ibl aHBIKTAYFa KOHE TOyeKelIepIi
OackapyablH OipbIHFall onicHaMachl IIEHOEpIHAE KETICMEeWTIH oJiCTeMEeNiK CHUIaTTaMaHbI
a3ipreyre MyMKiHIIK Oepeni. by perre Toyekennepai 6ackapy >kargaibIHAa )KYHEIIK Talayabl
KOJIJIaHy/IbIH HETi3T1 TajmanTapblHBIH Oipi Oackapy miemriMaepiH KaObuigaynblH OapbIHIIA
OOBEKTUBTUIITIH KamMTaMachl3 €Tyre OarbITTaIFaH OHBIH PICIMIH peciMuey Ooiyra THIC.

57



[Iponiemypansl pacimMey ToyeKenaepai 6ackapy 9iCHAMAaChIHBIH Kbl CXEMAChIH aHBIKTAYIbI
YKOHE YUBIMHBIH THIMJIUTITIH apTTHIPYbl, OHBl KEHIHHEH aBTOMATTAH/ILIPy MYMKIHIIrIMEH KaTaH
KYPbUIBIMABIK-TIOTHKAJIBIK IEHOEepre TYKbIPbIMAAyAbl KaMTUIbI [3].

Hotmxenepai Tankbliay. ArtanraH  Mocenenepai memyneH Oacka, AKK-nma
ToyeKenaep i OacKapyFa HaKThl Kelly, O13/1IH OMBIMBI3IIA, OCHI TPOIIECTIH HETi3r1 acleKTUIepiH
HAKTBUIAWTBIH OlpKaTap HETi3Ti MPUHIMIITEP/II eCKepyi Kepek [4]:

1. OpHBIKTBI SKOHOMHUKAJIBIK JlaMy JKaFJalblHIa €HOCK KayimcCi3[iri cajaachIHIaFb
ToyeKkesepai Oackapy HACOJIOTHSCHIH KaJbINTACTBIPAThIH OekiTynepai OipikTipeTiH" maiiga -
3anain " apaKkaThIHACHIH OHTAMIaHIBIPY KaFuJaaThl:

- eHOeK mpoIiecine KeKke anam (agamaap ToObl) maMajaH ThIC TOYEKENre YIIbIPANThIH
OHJIIPICTIK KBI3MET, €rep OJ TyTacTall ajraHia KOCIOpbIHFAa alKblH SKOHOMHKAIBIK Iaiiia
oKeJIce Jie, ON-paBiaH 0oa aaTMaiibl;

- )KYMBICIIBUTAp ©3/CPiHIH JKEeKe KAKETTUNIKTEePIH KaHAFaTTaHABIPY YIIIH Tajal €TUICTIH
©3/IepiHiH OHAIPICTIK KbI3METiHIH Oenrimi Oip KoJaiabpl (IIEKTEH THIC) TOYEKeN JIEHIeHiHIH
00JybIHA ©3 epKIMEH KeJlice aajbl;

- opOip KYMBICIIBIHBI IIaMaJIaH ThIC TAyekenaeH Kopray ymiH OT camaceiama Oapibik
KaXKeTT1 mapanap kadbbuinanysl THic. Ochl mapanapablH MWbIFBIHAAPHI (ic-1apanap, OTeMakbuiap
KoHE T.0.) IIBIFBIHIAPJBIH JKAIIMBI COMAChlHA KOCBUIAIBl KOHE OCBUIAWIIA KapacTBIPBLIBII
OTBIPFaH OHMIPICTIK KBI3METTI JKy3€re achIpylblH MaldalbUIBIFBIH KaIMbl Oaranay Ke3iHe
eckepiiesi.

Ocpuraiima, EK  yifbIMbl OOHBIHIIA KBI3METTIH MoOHI OIpiHIINI KE3€KT€ OHBIH
NalIabUIBIFBIMCH  aHBIKTAIABI. TEK OCHl KBI3METTIH OapiiblK apTHIKIIBUIBIKTAPEl MEH
KeMIIUTIKTEpiH (Maigackl MEH 3WSIHBI) €CENKEe aly OHbIH MalJalbUIbIFBl MEH MaKCcaThl-
AKBUIIBUIBIFRI TYPAITBI CYpaKKa xayan Oepe ayaisl. bipak Oy MPUHIMITI aKCHOMATHKAIIBIK JIETT
caHayra Oomanpl, Tek Oipkenki Oeily KaFgalbIHAA, OHAIPICTIK MPOLECKE KAThICYIIbLIAPIBIH
OpTYpJi caHATTaphl apachlHAa Mmaknga na, 3usH ja [5]. Erep ci3 oHBI emKaHmaid MIEKTEYCi3
KOJJaHCaHbI3, OHAA OJI MYIJenep aHTaroHusmimeH Oipre xypeni, Oyn KT camaceiagarsl
KBI3METTIH TaWgackl MEH 3HSHBI, 9JIETTe, KBbI3METKEPJEPIiH OpTypJi TomTapeiHa (Oackapy
UKIIHIH KaThICYIIBUIAPbIHA) KATBICTBI. OHIIPICTIK KBI3METKE KATBICYIIBLIAPIBIH Oip TOOBI €3
JKYMBIC OpPBIHAAPBIHJA KayilTi »oHE 3USHIAbI (DaKTOpJapAblH ocepiHeH "3usHAb" Cce3iHyl
MYMKIH, aJl eKiHIII TOI OChl KbI3METTIH 3KOHOMMKAJIBIK HOTIIKENepiHeH "maiaa" amanel. byn
KaWIIBUTBIKTH OOJABIPMAY YIIIiH KYMBICIIBUTIAPBIH OapibIK CaHATTAPBIHBIH MYICIIEPIH Ky3ere
achIpyFa KenuIaik OepeTiH oHIIpiCTIK KbI3METKE OelNrisii O1p MEeKTeyep eHri3y KaxkerT.

2. XXymplcuiplmapapl  ©HIIPICTIK  KBI3SMETTIH  Tepic  cajAapiapblHAH  KOpPFay/Jibl
OHTAlIaHABIPY NPUHIMII, ToyeKenaepAl Oackapy MakKcaTTapbIHBIH OipiH >KYMBICIIBLUIAPIBIH
JIeHCayJIBbIFBIH OJIap/IbIH €HOEK KbI3METIHIH OapIbIK Ke3eHiHe OeplireH eHIipICTIK KaFaainapra
TOH 3USH/IBI JKOHE KayinTi (akTopyaplblH OapibIK *KUBIHTBIFBIHAH KOpFay KaXXETTUIIr peTiHzae
TYKbIPbIMIAN I (KOpFay IbIH KEIIEHLTIr).

3. AKmapaTThUIBIK mpuHIMMI, coran colikec KT camacweinarbl KaObUIIaHFaH MICHTIMAED
TypaJibl OapJIbIK aKmapaT eIKaHIail MIEKTeyCi3 OapiablK MYIeli TYIFalapFa KODKETIMIL OOTybI
THic. bacKapymbUIBIK €HOEK TEXHOJIOTHUACHIHA TOH HOpCce-0yJ1 eHOeK 00BEeKTicl, EHOCK HeTi31-0y
dopmarus. Canana eHOEK KbI3METIHIH Ma3MYHBIH €3TepTy Heri3iHeH Oackapy MpoLecTepiH
JKY3€re acelpy Ke3iHJIe OpTYpil aKmaparThl eHACY KeJeMi MEH KbUIIAMIBIFBIH apTThIPY OOJIBII
tabputanel. COHABIKTAH ecem, Oakpulay, >KOcmapiiay >KoHe Oacka Ja akmaparTapiblH ecyl
KOCIMTOPBIH KBI3METKEPIIEPiHiH 03 KYMBIChIHIA OapFaH callblH KaTaH aKMapaTThIK Keaeprijiepre
Tarn OosyeiHa okenenmi. byn skarmaiina dyHKuMsapAsl omaH opi Oeiry, Oackapy IMKIIApBIH
HAKThIIAY JKOHE KYHTre KeNTipy KaXKeTTi HOTHXKe OepMen/i.

4. CaHWTApIBIK-TUTHEHAIBIK UMIIEPATHB KaFUIaThl, OFAaH COMKEC TOyeKeIepai 0ackapy
CaJIaChIH/IaFbl JINTUKA KOJIJAHBICTAFbl MEMIIEKETTIK CaHUTAPIBIK-TUTHUECHATBIK HOPMATUBTEP/I1
xoHe EK jxoHe oHAIpICTIK Kayinci3AiK calachiHAarbl 0acKa /1a 3aHHAMAJIBIK Ky )KaTTapbl CO3Ci3
OipiKTipyTe Heri3zenyi Kepex.
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basgnnanranapl eckepe OTBIPBIN, OCBHl 3€pPTTEYIIH TYXKbIphIMJIamMachl —Obliaiiiia
TYKBIPBIMIATYBl MYMKIH: KYMBICIITBIIAP/IBIH OHIPICTIK KAYINCI3AIriHIH KOKETTI JeHreliHe KOl
KETKIZY TOYEKeN-MEHEeKMEHT O[ICHAMACBhIH OHJIIPIC TMEeH YUBIMHBIH TEXHOJIOTHSIIBIK
JKaraalIapelHa KOCIMOPbIHHAH TYpJepAl aHBIKTAy, KOJAMIBIIBIKTEI Oaranay jKoHE ToyeKemaepi
Oackapy CTpaTeTrHsAChIH OJapIblH >KYMcajJaTblH HIBIFBIHAApFa OepuIreH IIeKTeysep Ke3iHe
OJIapJIbIH Tepic cajaapbiH OapbIHIA a3alTy HeTi3iHIe OeiiMaey apKbUIbI KOJI KETKi3yre 00aabl
CaHUTApJbIK-TUTHUEHATIBIK HOPMAaTUBTEP/IIH pecypcTapbl MEH apThIKIIBUILIKTAPHI [6].

Y CBIHBUTFAH TYXKBIPBIMJIAMaHBI ICKE achIpy KOCiOM Toyekenaepai 0acKapyablH OipbIHFaid
oJlicHaMachlH 93ipJieyal JKOHE HAKThl OHIIPICTIK Karmaiiapia (eHOEK KarmaisiapbIHJIA)
OOBEKTHBTI TYPAE €H JXaKChl TOyeKenaepAi OacKapy CTpaTeruschblH aHBIKTayFa MYMKIHIIK
OepeTiH OCBhI MPOIECTI YHUBIMAACTHIPY MEH OacKapyIblH HETI3T1 NMPUHIMUIITEPIHIH KUBIHTHIFBI
peTine YHBIMHBIH THIMIUIITIH apTThIPYIbl KO3ICH/I1.

bi3 xenemi OoiibIHIIIA MaHBI3BI AKIMAPATTHIK-ECENITEY MACCUBIH JXYHEIEYy kKoHE peciMaey
Typajbl aWTHIN OTBIPFAHIBIKTaH, MAaTEMAaTHUKAJIBbIK MOJEIh KociOM Toyekenaepai Oackapy
oliCTeMEeCIH CHUMNaTTay >KOHE YHUBIMHBIH THUIMIUINIH apTThIPy Kypanbl OOJIBIN TaObLIadbI-
Oacramnkpl JepeKTep MapameTpiiepi KUBIHTBIFBIHBIH 63apa OalIaHbIChIH, TOYEKelN JICHreHIepin
Oaranmay MeH Oakplaayra jkoHe Oackapy IIemrimMepiH KaObUigayFa OIICTEMENIK ToCUIAepl
JKY3€ere achlpaThlH KYPBUIBIMIBIK - JOTHKAJIBIK, €CENTEeY CXeMajlapbl MCH IIETKI JKaFIaniapabiH
JKUBIHTBIFBI OJIAPABIH )KYMBICHIBIIAPFA TEPIC ocepiH oTey OoiibiHIIa [7-8].

MareMaTHKaIIBIK MOJIENbJEY 9MIICTEMEHI iCKe achlpy Kypaibl peTiHzne oraH Oenrimi Oip
tanantap Koanel. OmapaplH imiHAeri eH 0acThIChI-MaTe-MaTHKAIBIK MOJENbley TeK
MaTEMaTHKAJIBIK CHITATTaMachl 0ap TYMHYCKAaHBIH MapaMeTpIIepiH eCKepyre MYMKIHIIK Oepei.
CoHgpbIKTaH, KOCINTIK ToyekenmaepAl Oackapy omicHamachiH o3ipiey xoHe EK  yibIMBIHBIH
TUIMJIUTITIH apTTHIPY Ke31HJIe OHBIH MaTEMATHKAIBIK MOJACIIHIH (OPMAIbIbl KOHE Ma3MYHIIBIK
OeJiKkTepiHe erKel-Ter keIl TOKTaIy KaxeT.

Pecmu macenenepre Mozaenb TYpiH TaHAay >KOHE OHBI KYPYJBIH HETi3Ti MIapTTapblH
aHbIKTay *Katanpl. Toyekennepai 6ackapy mMoceneciHe KaThICThI MOJIENb ToyeKenaepal 6ackapy
IPOLIECIHE KATHICTBI CBIPTKbI JKOHE I1LIKI MapameTpiepiH aOCOMIOTTI KOMIILTITiHIH e3repyiHe
ce3iMTan OoJybl Kepek. MaTeMmaTuKalblK MOJENbAiH Kem (akTopasl Typi [9] TizimaenreH
TajmanTapra eH ker >kayan Oepeni. Ken ¢akropisr monens AKK-HBIH dKyMBIC 1CT€YIHIH HETI3T1
JKaFJainapelHaH TYBIHAAWTHIH 3aHABUIBIKTAPAbI aHBIKTayFa MYMKIHAIK Oepemi. Hotmxecinme
OChl yaKbIT Ke3€HIHJE Je, MepCleKTUBaga Ja Toyekemuepal OackapyablH KaObUITaHFaH
CTpaTerwsICBIHBIH THIMJUIITIH TaijayFa, COHJAl-aK HETri3ri >KOHE KOCAJKbl KaOJbIKTapIbIH
YKYMBIC TIapaMeTpJIepiH, )KYMbIC OPHBIHIAFBI (3KYMBIC aiiMarbIHJAFbl) CAHUTAPIIBIK-TUTHCHAITBIK,
napaMeTplepal KaKcapTy, KYMBICHIBUIAP/IbI KAl KOHE KEKe KOpFay KYpalIapblH KOJIAaHY
OHe T. 0. apKbUIbl €HOEK KayilCI3/IrH apTThIpyAbIH KOChIMIIIA PE3€PBTEPIH aHBIKTayFa 00J1abl.

XKorapplna aWThUIFaHAAPABl €CKEpe OTBIPHIN, 013 KOciOM Toyekenuepnai OackapyablH
MaTeMaTUKAJIbIK MOJENIH KYpPYJIbIH JKOHE YHBIMHBIH THUIMIUIITIH apTTHIPYABIH HETI3r1
(bopMaibabl APTTAPBIHBIH Ti3IMIH TYKBIPBIMIABIK;

a) kem (haKTOpJBI JKOHE KON KPUTEPHIIIIK" Ke3-KeJIreH OacTamkbl JCPeKTep MEH
JKaFJaimapapl oNapAblH OoceKenec HYCKalapblH OHTAMIaHIBIPYIBIH OPTYPl MpOLeaypalapbiH
JKYy3ere achlpy/ia JKaJIbl CTPAaTErwss MEH HaKThI OacKapy MISHIMJIEepPiH MaKCaTThl TaHIAyIbl
€19yip >KeHUIETEeTIH aKmapaT TYpiHE >Kajllbulay apKbUIbl ToyekenaepAl Oackapy MaceleciH
KapacThIpy;

0) malianaHpUTybl OEpUITeH >KaFjaijapra TOH TOyeKed TYpJIepiH aHBIKTayFa >KOHE
YKYMBICIIBUTIAP/ABIH €HOEK KayilCi3iriH KaMTaMachl3 €Ty TYPFhICHIHAH OJIap/blH JEHIeUIepiHiH
KOJIAMIBUTBIFBIH Oaranayra (oJapIblH MaHBI3IBLUIBIFBIH AHBIKTAyFa)MYMKIHIIK OepeTiH OacTankbl
JepPEeKTepAiH TYNKUTIKTI Ti30ect;

B) TOYyEKeJJepIiH Typiepi MeH JeHreisiepiH aWKbIHAAWTBIH KipiC aKmaparbl TeK
BIKTUMAIIBIK ~ (CTOXaCTHKAIBIK) CHIATTBl FaHA €MeC, COHBIMEH KaTap aKIapaTThiH
JKETKITIKCI3/ITIHE KOHE OHBIH BIKTUMAJJIBIK HETi3[epiHe OalIaHbICTHl OoMNaliak Ke3eHIepre
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JKaTKBI3bIIFaH Oaranay KUbIH OOJaThIH OacKapyIblH aHBIK €MeC TICUIACPIH JIe KopceTe alaThlH
Kipy ’KQHE IIbIFy NapaMeTpiepiHiH e3apa 6aliIaHbICHIHBIH MAPTTaphl OOMBIHIIA JETEPMUHU3M;

r) Oackapy TMpOIECIHIH aHBIKTAYIIbl KPUTEPUIJICPIHIH CAHUTAPJIBIK - TUTHCHAJIBIK
napamerpiiepiet, JKaOAbIKTBIH TEXHUKAIBIK CHUNATTaMallapblHaH, OHBIH JKYMBIC ICTEYiHIH
CBIPTKBI JKaF1aillapbIHaH XKoHE T. 0. OaillaHbICHI.

1) MOJAETh MEH OOBEKTiIHIH KAaCHUETTEpPiHIH YKCACTHIFBIH KaMTaMmachl3 €Ty apKbUIbI
MaTEeMaTHUKaJIBIK MOJIENbICY HOTHIKEICPIH HAKTHI 00BEKTIIIEpre Oepy i OapadapIIbIFbl:

- OHIPICTIK MPOLECTIH MPUHIMITI KOHE THUICTI TEXHOJOTHSIIBIK CXEMachIHA JKoHE eHOeK
JKaranIapbiHa;

- 1CKe achIPBUIATBIH KYMBIC TYpJIepi MEH TEXHOJOTHSJIBIK MpPOLEeCTepIiH Yiiecimi,
JKYMBICIIBUTAPBIH OLTIKTUIIr )KoHE T. 0.;

- TOyeKeN JACHrediHe jKOHE oJapabl OacKapy OIICTEpiHE oCep E€TETiH TEXHOIOTHSIIBIK
#KaOIBIKTHIH (DYHKIMOHATABIK-TEXHUKAJIBIK TapaMeTpiiepi skoHe "ChIPTKbI" OpTa Karaainapsl;

- aTasFaH OENTiIepAiH JIEYETiH TOJBIK ICKe achlpy MYMKIH/ITH TY3€TETiH IeKTeyJIep.

Kacinrtik Toyekennepai 6ackapy 9/iCHaMachlH d31pJey/iH >KOHE OHBIH MaTeMaTHKAJbIK
MOJIEITIH iCKe aChIpaThlH YHBIMHBIH THIMAUTITIH apTTHIPY/IbIH MAa3MYH/IBIK OOJIiriHe OHBIH HeTi3Ti
O0OBEKTINIEPIH YChIHY JKOHIHJIET1 HET13T1 epexKenep KaTabl:

- OHIIPICTIK OPTAaHBIH 3USHIBI JKOHE KayinTi (akTOpIApbIHBIH dcCepiHeH OOJaThIH
TOyeKeNep;

- TOyeKeNIep i Oackapy KoHE OTeM/IIK MIeIIiMIep KaObuIIay IUKIII.

TonwiFpipak KapacThIipaiibIK opOip TaHganFaH Heicanaap Ma3MyH/IbIK

KOCINTIK TOyeKeyaepi Oackapy oJiCHaMAaChIHBIH OOJIIKTepi >KOHE OHBI CHITATTAHTBIH
MaTeMaTHKAJIBIK MOJIEJb/I1H YHBIMHBIH TUIMIUTITIH apTTHIpPY.

OnpipicTik Toyeken Oenrici3gik  aliMarblH  (ICKe  aChIPBUIMANTBIH — IMalJATBUTBIK)
CUNIATTAN/Ibl, OHBIH IIETIH/IEe TEXHOJOTUSIIBIK KaYINCi3IKTI TOMEHAETY KOHE FUMapaTTapblH,
KYPBUIBICTAp/bIH, KaOABIKTApIbIH, KONIK KypalJapblHbIH, Oacka Ja MallMHaiap MeH
MEXaHU3MJICPiH CEHIMAUITIHIH OEpuIreH IeHIeHIepiHIe >KYMBIC ICTCHTIHACPIIH 3HUSHCHI3
eHOEK KaF/IaiylapblH KaMTaMachl3 €Ty MyMKIHIr 6ap [10].

OJIeyMEeTTIK-9KOHOMHKAJIBIK TOyeKell Jien 013 Oenrici3iik aitMarblH (iCKe achlpbUIMaNThIH
NaianblIblK) TYCIHEMI3, OHBIH UIETIHJE XYMBICIIBUIAP/ABIH €HOEK KbI3SMETIHE oJIEYMETTIK
KEMUIIIKTEp MEH XEHULIIKTEepAiH Oap JeHreiiHe oleyMeTTIK Kayilci3liK MeH SKOHOMHUKAIbIK
TUIMJIUTIKTI TOMEHIeTY MYMKiHiri 6ap [11].

Y CBIHBIIFAH JKOHE OOJIIHI'eH YII CBHIHBINTHIH OipiHE KIpeTiH TOyeKeAepliH KeKelereH
Typiepi eHOEK >KarJaijgapblHa >XKOHE OJapAblH ©31 >KYMBIC ICTEHTIH KarbIMChI3 (aKTOpAbI
HakThUIayFa apHaimFaH. OcblFaH OalJaHBICTBI OJIAPJBIH OpPKANCBHICBIHBIH aHBIKTAMachl 63
HETI31HJe OJIap KATaThIH TOYEKeN KJIACHIHBIH AaHBIKTAMACBIH KalTalaimbl. ANBIpMaNIBUIBIKTap
TEK KapacThIPbUIBIIT OTBIPFaH Tepic (HAaKTOPABIH aTayblH HaKTblIayFa KaTBICTBI OOJaJbl.
Mpicanbl, KOCINTIK TOyeKeAep KiachlHa KIPETIH KYMBIC OpPBIHAAPBIHBIH KapakaT aly Kaylll
KbI3BMETKEepAIH eHOeK ImapThlH (KeNiciMIIapTThl KoHe ©Oacka Ja 3aHja OenriJeHreH
JKarJainapaa) opblHIaraH Ke3/le OHbIH JIeHCAYJIbIFbIHA 3USH KENTIpy (KOFajiTy) HeMece KalThIC
O0omy wMywmkinairi Oap Oenricizmik (icke achIpbUIMAWTHIH TANAANBUIBIK) aiiMarbl peTiHIe
AHBIKTAIYBl MYMKIH. )KapaKaTTaHy BIKTUMAJIIBIFBI )KOHE JKa3aTaibIM OKUFajap.

Ocpuraiiiia, Oackapy OOBEKTiIEpl peTiHIe ToyeKeNJIepaiH PETTeNreH HepapXusiChiH
alKpIH KepceTesl, OJIapAblH OaFbIHBIIITBHUIBIFEI MEH 1K1 KaThHAcTapbiH Ourmipeni. Komimri
KJIaccu(uKalusaAaH albIpMalIbUIBIFBI, JEHiH TOyeKesl TYpJepiHiH HaKThl BIABIPAYBIH KacayFra
MYMKIHIIK Oepeni, Oy ojapiapl KEHUIAETYIl, HaKTbUIayAbl >KOHE aTayJbUIBIK I€H
TYKBIPBIMAAMANBIK anmapaTrThl HakKTbUlayael KaMmTuabl. byn perre JIO 6ip neHreifinig
(mopexeciHiH) dneMeHTTepl Oip - OIpiH TOJBIKTHIPAJIBI, a1 TOMEHT1 JEHTeH-)KOFaphl JeHTeIeri
JJIEMEHTTIH ICKE achIpbUIybIHAa (PKYMBIC iCTeyiHE) HaKThl yiec Kocaipl. JKorapbl JaeHrenni
00BeKTIIep Keneci (TeMeHT1) JeHreneri oObeKTuiepre Jorajap Jel aTalaThlH ChI3BIKTapMEH
Kocbutazpl. Jloramap opTypiai AeHreneri (Jopexernepaeri) 3JeMeHTTep apachIHIaFbl KaThIHACThI
cunarraiiapl. KarteiHactapneiH Oip Typl TemeHrT JeHred »SJIeMEHTIHIH KOFapfbl JeHrei
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AJIEMEHTIH iCKe achIpyFa (KYMBIC iCTEyiHE) MaHBI3ABUIBIFEI (yieci) 60Iybl MYMKiH. Anaiiia, 013
OypbIH Toyekemuepai Oackapyra KAaThICTBI OPTYPIi JOpEKeNeri OOBEKTUICPAIH CallMarblH
aHBIKTay KHbBIH, aJl Kell »Karjaija OacTamkbl akKMmapaTTblH OYJIBIHFBIPIBIFBIHA JKOHE OHBIH
BIKTUMAJT OOJKaMBIHBIH KUBIH/IBIFbIHA OalTaHBICTBl MYMKIH emec [12].

EnOexTi Kopray cajachIHIAFbl TOyEKeNIAepIi OacKapy >KOHE IICNIM KaObUIaay TOHMeKTi
TYPZAE KY3€re achIpbUIaThIH KE3CHICP/iH Y3IIKCi3 Mpoleci peTiHIe YCHIHBUIYbl MYMKiH. by
eHOeK JKarJalapbIHBIH [apaMeTpiepiH Oaranay >KoHE Toyeked (aKTOpIaphlH aHBIKTAY,
MaKcaTTap/pl KaJbIITACTBIPY JKOHE MIHACTTEPi KO, TOyeKell JIeHreiepin Oaranay, ojapabl
0ackapy CTpaTerusChIH aHBIKTay, THICTI YKOcTapjap MeH OarmapiamManap/bl d3ipiey KoHE 1CKe
aceIpy, OJIap/Ibl KY3€re achIpyAbIH THIMAUIITIH Oaranay, OpbIHAAYIBUIAP/IbI BIHTAJIAHBIPY KOHE
T. 0. EK camaceigarsl opTypil MIHACTTEPAI IIEHIYyre KOCIMOPBIHHBIH, KYPBUIBIMJIBIK
OemimiIenepiH, PyHKIMOHAIIBIK KbI3METTEPAIH, EHOCKTI KOpFay OeliMiHiH, KOCITOAaKTapabIH
OacuipUIaphbl TIKEJIEH KaTbicaabl. Bysl KYMBICKA KOCIOPBIHHBIH OapiIbIK JACPIIiK KbI3METKEpJIepi
OaciIbIaH KYMBICHIBIFA JIEHIH KaThIcaabl. AKIIApaTThl OHACY TEPEHJIITT MEH SJIICiHIH HbICAHAIIBI
OarpIThl ICKE€ achlpy YIIIH OCBHl aKmapaT YCHIHBIIATBIH Oackapy MIHIETTepl MeH
(GYHKUMSTAPBIHBIH Ma3MYHBIMEH, COHJIAl-aK KOPCETKIITep/ai Oaraiay/IbIH 93ipJICHTeH CaIlabIK
JKOHE CaHJIBIK OJIIIeM/IEePIHIH KOHE KOJJAHBUIATHIH TEXHUKAJIBIK OHICY KYpalJapbIHbIH
00JTybIMEH aMKbIH/IAJIA]IbI.

Erep 6ackapy HUKITIH jKalmbl )KYHETIK TO3UIUIIApAaH KapacTeIpaThiH Oocak [12], onna
Oyt KYHemiK TocUIIiH OapiblK MPUHLIMNITEP] JKOHE OJIaplaH ajbIHFaH OHTAMIIBI KYMBIC iCTEy
MPUHLMIITEP] KOJMJAHBUIATHIH JKYHe: KYpAeIUliK, op TYpJi TaOuFar, KYpPbUIBICTBIH UEPAPXHICHI,
JKYMBIC ICTEyJIH MakKcaTka OaFbITTalybl, OHTAWIBUIBIKTBIH KBl JKOHE J>KEPriTiKTI
KpUTEpUisiepin 0oy, pecypcTapiAblH IIEKTEYIUIIr, AaMyAblH KON ©3TeprillTiri >KoHE MIeHIiM
KaObu1ay. COHIBIKTAaH OacKapy UK MEH MIeIiMACPAl SICHaMaHbIH O0BEKTICI PETIHAE YChIHY
MUKIAIH YUBIMAACTHIPYIIBUIBIK KYPBUIBIMBIHBIH ©3apa OaillaHbIChIH, Oackapy J>KoHE MIeHIiM
KaObUIay TMPOICCIHIE OHICICTIH aKNapaTThIH CHIIATBIH JKOHE COHWKEC MaTeMaTHUKAIIbIK
CUIIATTaMaHbl CUMATTAUTBIH OipHEIe Heri3r1 acleKTUIepAl KapacThIPYIbl KAMTHU/IBL.

Toyekenaepai Oackapy HUKITIHIH YHABIMIACTBIPYIIBUIBIK KYPBUIBIMBI Typaibl alTaThHIH
0oJicaK, KOCIMOPBIHAAFEl THIMAI YHBIM YHBIMAACTHIPYIIBUIBIK OacKapyJblH KJIaCCUKAIBIK
IUKJIIHE COMKEC IKY3€re achIpbUIybl Kepek: '“KocIapiay-icke achlpy-Oakbliay-peTTey-
xetinaipy". Toyekennepai Oackapy >karnailblHa KaTBICTHI 013 €HOEK Kayirci3airi MeHeI)KMEeHTI
KYHeNepiHiH MUKIIIK KyMbICHIH koHe AKK-marbl pacimaep/iiH e3apa opeKeTTecyiH ecKepe
OTBIPBIT, TOYEKETACPAiH TYpJiepi MEH JACHreiIepiH KeleH Il OHIIPICTIK-DKOHOMUKAIBIK Oaranay
TYKBIPBIMIAMACHIH 1CKE aChIpy Typajbl alThI OTHIPMBI3. OCBIFaH OAMIAHBICTHI TAYCKEIIEP I
Oackapy 1mukii Jle - MuHr mukiaiH KaHgaid na Oip KOJIMEH MaiilamaHaThlH TYPaKThl Oackapy
KbI3METIHIH O0apiblK 60acka GyHKIMOHAIABIK OaFbITTapblHAH €Il allbIpMAIlIbUIBIFbI JKOK.

Exinmni xareiHan, EK canmaceiHmarsl Toyekenaepnai 0ackapy koHE ©TeMIIK HIemriMIep
KaOpUIAay pOCIMIHIH KE3E€HIUIr, JOMEKTUIIN MEeH Ma3MyHbl ToyeKenaepal OacKapyblH
KIJIACCHKAJIBIK CXeMAachlHA HET13/IeTyl THIC, OHBIH THIMIUIITIHE KYMOH/IaHyFa HET13 JKOK.

CoHABIKTaH UUKIAIH  YABIMIACTHIPYIIBUIBIK  KYPBUIBIMBI  TOYEKeNAepai Oackapy
OMICHAMACHIH  HETI3T1  MPOIEAypaiblK JIEMEHT PETiHJIE KOCIMOPBIHAAFhl  YHBIMHBIH
epeKILIeTiKTepiHe KoHEe TYpaKThl OacKapy TanantapbiHa (Y3MIKCI3[IK, HUKIAIK, KbI3bIFYIIBUIBIK,
OacTaManIbIIBIK JKoHE T.0.) Oeitimaeyre Herizaenyi kepek [13].

ExiHmn mMaHb3ABl aClEKT aKMmapaTThIK KaMTaMachl3 €TYJIH epeKIIeTiKTepiHe KaThICTHI,
on KabObuimanraH Oackapy WIeNIMAEPiHIH OOBEKTUBTUINN MEH THIMIUIITIH aHBIKTAHIbI.
CoHbIMEH Karap, aKnmapaTThIH KeJieMi MEH KypaMbl COHIIATBIKTHI YJIKCH KOHE allyaH TYpJI, OJ
Oackapy CyOBEKTICIHIH KeJesl KOJI XKEeTIMIUIIrH, 3epTTeyiH >KOHE MaialaHyblH KaMTamachl3
€Ty YIIiH OHBI aJ/IbIH-aJIa OHJEY 11 )KOHE Kyueneyal Kaxer eredi [14].

KopsiThinabl.  Xypriziiren 3epTrey  HOTHXKECIHAE  HOPMATHUBTIK  OackapynaH
TOyeKenaepi Oackapyra KeIlly JKarJalblHAa TOyeKeNl CaHaThl OHIPICTIK-TEXHOJIOTHSIIBIK
mporecTepaeri eHOeK KaFaainapbl MEH KYMBICIIBUIAP/IBIH JIEHCAYIBIFPIHA TUTI3€TIH JKaFBIMCBI3
ocepiep/iH CaH/bIK CUIIATTaMAChIH aHBIKTayFa MYMKIHJIK OepeTiHi alKbIHAAIAbI. AJl ToyeKel-
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MEHEDKMEHT 9MIICTEMEC OCHI cajiapiapbl a3aiTyra OarbITTaiFaH €HOCKTI KOpFay KYHECiHIH
KYPBUIBIMBIH, MiHIETTEp1 MEH (PYHKIHMOHAJIBIK MYMKIHAIKTEpiH HaKThlIayFa MyMKIiH/IIK Oepei.

3eprrey OapbIChiHIa ToyekenaepAl ©Oackapy oIiCHaMachIHBIH — TYXKBIPhIMIAMAacChl
KaJIBIITACTRIPBULIBL. Byl TYXKbIppIMAaMa OHAIPICTIK KayiNCI3mIKTIH KaXKeTTi AeHreiliHe Ko
JKETKI3y YIIIH TOYEKeI-MEHEIKMEHT OICTEPIH HAKThI OHIPICTIK-TEXHOJIOTHSUIIBIK JKaFaaiiapra
OeifiMiey/TiH MaHBI3IbUIBIFBIH Kopcereni. COHBIMEH Karap KOCIMOPBIHAAP MEH YibIMaapaa
pecypcTapAblH LIEKTeyIl OO0Mybl kKOHE CAaHUTAPJBIK-TUTHEHAIBIK HOPMATUBTEP/iH TajanTapblH
cakTay >KaFJIailbIHIa TOyEKeIICPAIH Tepic calIapblH TOMEHICTYTe OaFbITTAFAH THIMII OacKapy
CTPATETUSCHIH d31pJiey KAKETTUIIT aHBIKTAJI/IbI.

YCBIHBUTFAH TYXKBIPBIMJIAMAHBI JKY3€T'€ achlpy KOCINTIK TOyeKelaepai OacKapyablH
OipbIHFall 9NIICHAMACHIH KaJBIMITACTBHIPYIBI Ko37eial. by omicHama yibIMIarel ToyeKeIaep/Il
Oackapy MpOIECiH YHBIMAACTHIPY MEH OacKapyAblH HETI3rl KaFuJaTTapblH KaMTHIN, HAKThHI
OHIPICTIK KarmanWjgapaa €H THIMAI OacKapy CTpaTeTHsACHIH TaHJayFa MYMKIHIIK Oepe/i.
OJICTEeMEHI CUMATTay YIIiH KYPBUTBIMJIBIK-JIOTHKAIBIK JKOHE €CENTey CXeMalapblHa HETi3/1eITreH
MaTeMaTHKAJIBIK MOJIETh KOJIIaHBUIABL. byl Moens GacTamnksl JepeKkTep napaMeTpiepinid e3apa
OaliTaHbBICHIH, TOYEKEJ JIeHTeliH Oaranay MeH OaKblIay TOCUIIEPiH, COHMAN-aK KYMBICIIbLIAPFa
ocep eTeTiH >KarbIMChI3 (DaKTOpIApIbIH CalJapblH a3aiiTyra OarbITTaldfaH OacKapyUIbUIBIK
mrenriMaepai Kabbuiaay MeXaHu3MIepiH cunartaiast [15].

3epTTey HOTIDKECIHIE ToyeKenaeplai Oackapy MIHAETTEpl IKYHWeNeHIN, OJapablH
MeEMIIMHAIBIK-TUTHCHAJIBIK, OHIIPICTIK-TEXHOJIOTHUSIIBIK, YHBIMIACTRIPYIIBLUTBIK-0aCKAPYIIBLUTHIK
JKOHE  QJIEYMETTIK-DKOHOMHKANBIK  JCHTEHIEepACH TYpPAaThlH HUEPAPXUSUIBIK  KYPBUIBIMBI
anbIKTaABl. COHBIMEH KaTap ToyeKeaepAl Oackapy OOBEKTLIEepiH KyHeley Kypri3iiim, omap
KOCINTIK, OHAIPICTIK >KOHE ONEyMETTIK-DKOHOMHUKAJBIK TOyEKeNAepAiH e3apa OallaHbICHIH
KOPCETETIH MEPapXUSUIBIK KYPBUIBIM TYPiHAE YCHIHBUIABL JKyMbIcTa KociOM, OHIIPICTIK JKOHE
QJIEYMETTIK-DKOHOMUKAIBIK TOyeKeIAepAl OipbIHFall oficTeMENiK TOCLT HETi3iHIe KapacThIpy
YCHIHBUIIBL. Byt Tocin GoibIHIIA ToyeKed YFBIMBI OeNTiCi3/iK aitMarsl peTiHIe KapacThIPbLIa b,
AFHU OCHI aiiMaKTa eHOEKT1 KOpFay calachlHAarbl 0acKapy KbI3METIHIH KYTUICTIH HOTHXKEIEePiHIH
TOMEHJICY BIKTUMAJJIBIFBI OpbIH anagpl. COHBIMEH KaTap 3epTTey OapbhICHIHAA €HOCKTI KOpray
MEHEKMEHTIHIH ~ Kiaccukanblk 1ukia MeH SWOT-tanmay mnporeaypalapblHBIH — ©3apa
OaillaHBICHI HETI31HJE >KY3€re achlpbUIaThIH TayeKenaepal Oackapy »KyHeciHiH Kypaeni opi
Oenrici3 Kyilenep KarapblHa >KaTaThbIHBl aHBIKTANABL. OcCbiFaH OalIaHBICTBI TOyeKeIaep/Il
Oackapy mporeci JUHAMUKAJIBIK TEMe-TeHIIKTI caKTayfa OaFbITTaJFaH TOMEOCTAT MPHUHITUIIIHE
HET13/Ie/IreH ©31H-631 PETTEUTIH 6acKapy KOHTYphI apKbUIbI KY3€re achIpbLIYbI THIC.

Toyekennepai O6ackapy HMKIIH MaTeMaTHKAIBIK TYPFBIIAaH CUIATTAy KE31HIE CaHJBIK
KOPCETKIIITePMEH KaTap OYJIBIHFBIP KUBIHIAP TEOPUSCHIHBIH 9/1iCTePiH KONAaHy THIMA1 €KeHIr1
aHBIKTAIIABL. DByl Tocinm mapamerpriep apachlHIArbl ©3apa OallaHBICTapAbl aHBIK EeMeC
TYKBIPBIMIAP MEH alTOPUTMJEP apKbUIbl CHMATTayFa MyMKiHIIK Oepeni. HoTmkeciHae TOMBIK
JIOJI MAaTeMATHUKAJIIBIK TajjlayFa KUBIHIBIK TYFBI3aTBIH KYpJENi KOHE >KETKUTIKCI3 aHBIKTaIFaH
Toyekesnepli 6ackapy JKyHesnepiH cumarTayblH IIamMameH, Oipak THIMIl olICTepiH KOJIJaHyFa
MYMKIHJIK TyaJibl.
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AHHoTamusa. B gaHHOH cTaThe NOAPOOHO paccCMaTPUBACTCS KOHIICMLUSA METOIOJOTHH
yIpaBJIeHUs] pUCKaMU B CHCTEME OXPaHbl TPYIa M BOMPOCH MOBBIIEHHS 3()(EKTUBHOCTH OpraHU3aluu
oOecrieyeHns] TPOM3BOACTBECHHON O0€30MacHOCTH WM OXpaHbl Tpyda C €€ NpuMeHeHueM. B xoje
UCCIICIOBAHUS IPOAHAIN3UPOBAHbI TPAJUIMOHHbBIE MOAXOABI K YNPABICHUIO OE30MACHOCTBIO Tpyda U
[IOKa3aHa BAKHOCTH MCIIOJIb30BAHUS CTPATErHMi YHPAaBJIECHUs, OCHOBAaHHBIX Ha PHCKAaX, B COBPEMEHHBIX
MPOM3BOACTBEHHBIX yCIOBUSX. JlJIsl COBEpIIEHCTBOBAHMUS CCTEMBI YIIPABJICHHUS B 00JIaCTH OXpaHbI Tpyaa
00OCHOBBIBaETCS HEOOXOAMMOCTh OLIGHKH BO3JCHCTBUSI ONACHBIX M BpeOHbIX (aKTOPOB B
NPOU3BOACTBEHHON Cpee, OIPEACTICHUS] YPOBHSA BO3HUKAKOIIMX M3 HUX PHUCKOB M INPHHATHUSL
3¢ (EKTUBHBIX YIPaBICHYECKUX PELUICHUH, HAIPaBICHHBIX HA UX CHIKCHUE.

B cratbe paccmaTpuBarOTCS TEOPETHYECKHE OCHOBBI (POPMHUPOBAHMS CHUCTEMBI YIPaBICHUS
npoQeCCHOHAIBHBIMU PUCKAaMH, B TOM YHCJIE COAEPXKaHME IOHATHUS PUCK, METOAbl OLEHKH BIINSHU
YCIOBUH TpyJAa W TPOW3BOJICTBEHHBIX MPOLIECCOB HA 340POBbE PaOOTHHKOB. Tarke MOIYEPKUBAETCS
HEOOXOIUMOCTh (DOPMHUPOBAHUS €IMHON METOINYECKON 0a3bl OLIEHKU M YIPABJICHHUsI pUCKaMH B 0071acTH
0e30macHOCTH  TPyJAa, ONpelNeNseTcsl Ba)KHOCTb IPHUMEHEHHS METOAOB CHUCTEMHOIO aHAaJIN3a,
MHQOPMAIIMOHHOTO O0ECIeUYeHUsI M MaTeMaTHYeCKOI'o MOJEIMPOBAHMS B OpraHU3alMy Ipolecca
yIIpaBIICHUs] PUCKAMU.

[IpencraBieHHble METOAONIOTUYECKUE ITOIXOABI MO3BOJIAIOT CHCTEMATHUECKH OPTaHM30BBIBATH
NPOLIECCHl BBISIBJICHUSA, OLEHKH M YIPABJICHUS PUCKAMHM B IPOM3BOJICTBEHHOW cpene. JTO, B CBOIO
ouepenb, CIOCOOCTBYET YJIYUIICHHUIO YCIOBUH TpyAa, CHIDKCHHIO YPOBHS TPOU3BOICTBEHHOTO
TpaBMaTH3Ma H NpodeccCHOHaTbHBIX 3a00JCBaHNH, COXPAHEHUIO 3JI0POBbSl PAOOTHUKOB M IOBBIIICHUIO
0011eit 3¢ (heKTUBHOCTH TTPOU3BOICTBEHHON JESTENFHOCTH MPEATPHUSITHIA.

KiroueBbie cioBa: oxpaHa Tpyna, MPOU3BOJACTBEHHas O0€30MacHOCTh, MPOQECCHOHATBHBIC
PHCKH, YCIIOBHS TPYAa, MPOU3BOACTBEHHAS CpeJia, POU3BOJICTBEHHBIN TPaBMaTH3M, MPOQECCHOHATbHEIC
3a0oseBaHusl.

THE CONCEPT OF RISK MANAGEMENT AND IMPROVING THE EFFICIENCY OF
OCCUPATIONAL SAFETY AND HEALTH

Sarabekova U.Zh., PhD, Associate Professor
Dauletkali A.D., 1st year Master's student OP 7m11279 - Life safety environmental protection

Kyzylorda University named after Korkyt Ata, Kyzylorda, Kazakhstan

Annotation. This article discusses in detail the concept of risk management methodology in the
occupational safety and health system and the issues of improving the effectiveness of the organization of
occupational safety and health with its application. The study analyzes traditional approaches to
occupational safety management and shows the importance of using risk-based management strategies in
modern production conditions. In order to improve the management system in the field of occupational
safety, the necessity of assessing the impact of dangerous and harmful factors in the production
environment, determining the level of risks arising from them and making effective management
decisions aimed at reducing them is justified.

The article discusses the theoretical foundations of the formation of an occupational risk
management system, including the content of the concept of risk, methods for assessing the impact of
working conditions and production processes on the health of employees. It also emphasizes the need to
form a unified methodological framework for assessing and managing risks in the field of occupational
safety, and defines the importance of using methods of system analysis, information support, and
mathematical modeling in the organization of the risk management process.

The presented methodological approaches make it possible to systematically organize the
processes of identifying, assessing and managing risks in the production environment. This, in turn,
contributes to improving working conditions, reducing occupational injuries and diseases, preserving the
health of employees and improving the overall efficiency of production activities of enterprises.

Keywords: Occupational safety, occupational safety, occupational risks, working conditions,
work environment, occupational injuries, occupational diseases.
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Xanvixapanvix 6inim kopnopayusicel (KasbCKAxamnycwor), Aimamot K., Kazaxcman

Angarna. KyH SHeprusicelH TaijlalaHaThIH JKBUTYMEH >KaOABIKTay >KyHenepi Kaszipri TaHma
9KOJIOTHSUTBIK Ta3a JKOHE YHEMI1 SHEPTus Ko3lepi peTiHIe MaHbI3Ibl PeJl aTKapaabl. MyHaai xxyiienepaiy
THIMIUTITIH aHBIKTAY YIIH TEXHUKAIBIK KOHE YKOHOMHKAIBIK KOPCETKIIITEP/Ii KeMIeH i 0aFraiay KaxKer.
TexHUKaNBIK THIMALTIK KYHEeHIH dHEpPrus oHIIpy KaOiieTi, CeHIMINIr, TYPaKTBUIBIFBI JKOHE YKYMBIC
Mep3iMi  apKbUIbl aHBIKTATaIbl. OKOHOMHUKAIBIK TUIMAUIK KaNUTAIABIK KOHE JSKCILIyaTaIHsUIbIK
IIBIFBIHAAP/IBI, SHEPTUsl YHEMCY JCHICHIH, COHNali-aK MHBECTHIIMSA KaWTapbIMBbIH €CETKe anaibl. by
Makanana KyH sHeprusicelH maijanaHaThlH KBUTYMEH JXKaOIBIKTay JKYHeIepiHIH Heri3ri TeXHUKaIbIK-
9KOHOMHKAJIBIK KPHUTEPUHIIEpI KapacTBIPBUIBIN, ONApblH CANbICTHIPMAlbl TaNJaybl YCHIHBLIAIIBL.
JKytieHin THiMITiriH aypeic Oaranay ImemiM KaObliiay MpOLECiH JKEHUAETIN, YHEPTUsl pecypcTapbiH
parroHaN/IBI TaiiTaJany MYMKIHIITIH apTThIpabl.

Keumymen  kaOmpIKTaynelH — Oanmama  omIiCTEepiH  CaNBICTBIPY  Ke3iHAE  KOJJaHBUIATHIH
WHBECTHUIHSIIBIK K00aIap/IblH THIMIUIITIH Oarajgay KpUTEpUWJIEpiH Tanmayra Oaca Hazap ayJapbLiajbl.
JKympIcTa Ta3a MUCKOHTTAIFaH Kipic, JUCKOHTTAIIFaH MIBIFBIHAAP, KiPICTUTIKTIH 1IKi HOPMACHI, KipiCTLTIK
WHJIEKC] JKOHE OTelly Mep3iMi CHSKTHI KOPCETKIIITEp KapacTHIPhUIAAbI JKoHE JKyieneHenmi. JluckoHTTay
oficTepiH KOJJaHy aKiia KapaKaTTapbIHbIH YaKbITTHIK KYHBIH, KYpAETl calbIMAap MeH Naiaaiany
HIBIFBIHAAPBIHBIH  Olpkenki OemiHOeyiH IyphIiC ecKepyre, COHAal-aKk ecen albIpbicy Ke3eHIHAETI
HYCKaJIapIbIH CANBICTRIPMAaJIBUIBIFBIH KAMTAMACKI3 €TyT€ MYMKIH/IIK O€peTiHi KOpCeTUIreH.

KyH sHeprusicbIH naiianaHaThiH KBUTyMEH XKa0AbIKTay KYHelnepiH eHri3yIiH THIMIIUIT eCenTik
Ke3eH/Ie YHEMJICJITCH JKbITy SHEPTHSACHIHBIH KOJIEMIMEH €/19yip JopeKe/ie aHbIKTaTaThIHbI Ta0BUIIBI, OYIT
naiijajiaHy IIbIFBIHAAPBIHBIH TOMEHICYIHE »OHE KOOAaHBIH WHBECTHLIMSIIBIK TapTHIMIBUIBIFBIHBIH
apTybIHa oKesleAl. AJIBIHFaH HOTHXKEJIEepP KYH DHEPrHsCHIH KOJIAaHA OTBIPBIN, TYPFBIH YHIIEPl JKbLUTyMEH
JKaOIBIKTAY JK00AIaphIH TEXHUKAIBIK-YKOHOMUKAJIBIK HET13/Iey Ke31H/Ie MakjaaHbLIybl MYMKIH.

Tipek ce3mep: KYH DHEPrusiChbl, TEXHHUKAIBIK THIMIIIK, YKOHOMHUKAIBIK THIMIUIIK, DYHEPTUs
YHEMJICY, UHBECTULIUSI KA TapBIMBI, SHEPTeTUKANIBIK pecypcTap.

Kipicne. CoHfbl >XbIIapbl KYH SHEPrHsCHIH MaiJalaHAThIH >KbIIYMEH >KaOJbIKTay
JKy#enepl SKOJIOTHSUIBIK Ta3a JKOHE IKOHOMHUKAJBIK THIMAI SHEPTUsS KO3lepl pEeTiHIe epeKIie
Hazapra ue Oomyna. TypakTbl SHeEprusiFa CypaHBICTBIH apTyblHa OaillaHBICTBI, MyHJal
KYHenepaiH TUIMIUIIH T€K TEeXHUKAJIbIK KOpCeTKIITep OOMbIHIIA FaHAa eMeC, IKOHOMHUKAIIBIK
TUIMJUTIK TYPFBICBIHAH Aa Oaranay MaHbI3Abl 0okl OThIp. KyH SHEprusichlH naiianaHaThlH
KBUTYMEH >Ka0AbIKTay KYHeNnepiHiH TeXHUKAJIbIK THUIMILIITT OJIapJblH SHEPIHsl OHAIpy KaOlneTi,
JKYMBIC CEHIMJIIITI, TYPaKTBUIBIFBI JKOHE KBI3MET €Ty Mep3iMi apKbUIbl aHBIKTATA[IbI.
DKOHOMUKAJIBIK THIMILUTIK 00JIca, KATUTAIIBIK JKOHE SKCILTYaTaIMsIIBIK IIBIFBIHIAPABI, YHEPTUS
YHEMJIeY JIeHTeiiH jKoHE MHBECTHIMSHBIH KaUTapbIM MEpP31MiH €CKEepe/i.

TexHuKanplK *oHE SKOHOMHUKAIBIK KPUTEpHilsiep/l KemieHai Oaranay IyphiC IIEHIiM
KaObu11ayFa, KYHEHIH OHTaWJbl K00aJaHybl MEH SHEPrHsl pecypcTapblH THIMAI MaiijaiaHyra
MYMKIHIIK Oepeni. bysn Makanmaga KyH SHEPTUsACHIH MailalaHaThbIH SKbUIYMEH >KaOIbIKTay
KYMETEpiHIH HETi3rl TEeXHUKAIBIK-OKOHOMUKAJIBIK THIMIUNIK KOPCETKIIITepi TajaaHbI,
CANTBICTBIPMAITBI  OaFranay YCBHIHBUIAABI, OYJI JKAaHAPTBUIATBIH DHEPrHs TEXHOJIOTHsIIaphIHA
UHBECTULMSUIBIK ILEIIIMIep KaObulgayFa »oHE CTpPATeTHSUIBIK >KOCHapJiaylibl KEHUIAETyre
BIKITAJI €TE/].
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Keumymen kaOnplkTayra apHalFaH HYCKaTApAbIH OPKANCHICBIHBIH (IOCTYpii, KYH
DHEPrUsCHIH TalIaTaHaThIH JKOHE apajiac JKbUIy JKyieci) apTBHIKIIBUIBIKTApBl J1a, CO3Ci3
kemiutikTepi ae 6ap [1-2]. CoHIbIKTaH op HYCKa YIIiH HHBECTUIMSIIAPABIH THIMIUIITIH aJlbIH-
ana Oaranay KaKer.

3epTTey MaTepuasiapbl MeH Jaicrepi: MHBecTUIMSAIAPABIH THIMIUIIT] )KOOaHBI 1CKE
aCBIPYJIbIH SKOHOMUKAJBIK OPBIHIBUIBIFBIH CUIATTANABI JKOHE albIHFAaH HOTIDKEHI (dcep/ii)
HIBIFBIHIAPMEH aKIlallail CaJIbICTRIPYMEH aHBIKTada/bl. MHBECTHIMSIIAPBIH THIMII OaFbITHIH
Tagaay Oip MoceleHi Imenryre MyMKIiHIIK OepeTiH OalaMa HYCKaJap/IblH TOJIBIK Ti3IMIH aJIJ{bIH-
aJla KaJIbINTACThIPYAbl KaMTHIBI. HycKamapbl calbICThIpy, erep oyiap caiblCThIpMabl (Oipeit)
TYpre Kenripince, xkapamabl 6omasr [3].

WNuBecTunusnapaply —THIMAUIINIH  OaFajay TEOpPHSChI MEH MpPaKTHUKACBhIHIA Kl
OMICTeMENIK TOCUI €H JaMblFaH OHE K1 KOJJAAHBUIAJGI: IIBIFBIHIAAP MEH Kipictep [4].
TYTHIHYIIBIHEI ABTOHOM/IBI XKBUTYMEH KaMTaMachl3 €TYAIH dPTYPJIi TOCUIIEPIH CANBICTHIPY JKOHE
ONapJbIH €H JKAaKCHICHIH TaHJAy KelleCli Heri3ri KpUTEpHiyiep[i KOJiaHa OTBIPBIN JKy3ere
aceIpbUTybl MYMKiH: Ta3za guckonttanraH kipic (THK) nemece wunterpammer ocep (H,),
muckoHTTanFaH msirbiHAap (L), kipicrimikTiyg imki HopMace! (KIH), xipicrinik nagekci (KU),
erexy mep3imi (T,,,).

XKoGaHbIH THIMIUTITIHIH JKOFapbla KOPCETUINeH KOPCETKIITEpi ecenTey Ke3eHl imriHme
aHBIKTAJIAJIbl, OHBIH Y3aKTBIFbI €CENTEy KOKXKHUEri nen atanajpl. Ecentey kexkueri ai, TOKCaH,
KBIT O0JTYBI MYMKIH €CENTey KaJamMIapblHaH TYPaIbl.

Taza nmucKOHTTaNFaH Kipic-Oy1 OacTamkbl KE3€Hre KENTIpiareH OYKiT eCenTiK Ke3eHIET1
ocepIepIiH )KUBIHTBHIFBI HEMECE JKaJIbl HOTFIKEIISPIIH IIBIFBIHAAPAAH achil KeTyi. MHQIsusHbI
€CerKe aiMail ecenTeyliep Ke3iHe Ta3a TUCKOHTTAJIFaH Kipic TYpaKThl JUCKOHT HOPMAChI YIIiH
OazaybIK Oaraza MbIHA opMyJia OOMBIHINA aHBIKTATAIHI [5]:

T
Rr_Er

s ar ey

t=0

myHnarsl H,- ecentey KajaMbIHIa KOJ JKETKIi3UIETIH KUBIHTHIK HOTIDKENep (maimanap Hemece
Kipicrep), 3, - COJ Kajam/ia ’y3ere achlpbUIAThIH IBIFBIHIAP;

E - nuckoHT HOpMachl (MHBECTOPFA KalMTall cajly THIMCi3 OOJIaThIH TaOBICTBIH €H TOMEHTI
Hopmachl); T - ecenTey KoKKHUeri (00bEKT KOUBLITYFa KaTaThiH €CENTEY KaJaMbIHbIH HOMipiHE TEH);

1 . .
a, = Rt JMCKOHT KO3(p(PUIIMEHTI TUCKOHTTAY (AMCKOHTTHIH TYPAKThl HOPMACHI YIIIiH).
)

Ta3za nuCKOHTTaNFaH IIBIFBIHAAP-OYJT OacTanmkbl Ke3eHre KeNnTipuireH OyKia ecen
allbIpbICy Ke3€HIHJErl WIBIFBIHAAp coMachl. Taza JUCKOHTTAJFaH IIBIFBIHAAP MBbIHA (opmyia

OoiibIHIIIA aHBIKTATABI [6]:
T T
I = K, ¥ 3.
(1+ E)* (1+ E)*
=0 t=0

myHnarsl K,- t KajaMblHIarbl KYpAei CalbIMIap; 3,- KYpAeli CalbIMIapibl eCerke ajiMaraH
KaJaMJarbl MIBIFBIHAAD.

Imki kipicTimik KodpUIMEeHTI — Oyl Ta3a AMCKOHTTAIFaH Kipic Hejdre TeH OOJaThIH

Oenrici3 KipicTunk Koddumuenti. Imki kipicTimik koadduuueHTl keneciaell QgopmyiameH
aHbIKTaNaIbI [6]:
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T T
Re—3, _ _ K
(1+7)t (1+7)t
=0 =0
MYHAaFbl 3.- KypIedi cajbIMaapiabl ecenTeMereHjae t KaJaMblHAarbl INbIFbIHAAp; K, - t

KaJIaMbIHJaFbl KYPJENi CalbIMaap.

KipicTimik wWHIEKCI — AMCKOHTTAJIFAaH HOTMDKEIEPAiH TUCKOHTTAJIFaH IIBIFBIHIAPFA
KaTeiHachl. O MbIHA (hopMyJia OOMBIHIIA AHBIKTAJIA b

_ YIR(1+E)

KH 2
2, 3.(1+E)

Otenny mep3imi — Oyl KOOaHBIH HOTIDKENEpl OacTamkbl KypHAesi calbIMIaplaH achlll
TYCETIH €H a3 yaKbIT apalbIFbl ()KOOAHBI iCKe achIpy/IbIH OackiHaH Oacran). Erep Henmmik KbUIIaH
Oip KpUTFa JCWIHT1 Ke3eHIeri Ta3za JUCKOHTTainFaH TaObic HenueH a3 Oonca (TAK.< 0), an
HOIIIK XbULIaH Olp »Kblara Jekinri kesenae (t + 1) nommen xen 6onca (TAK:.:q,> 0), onna
ereny mepsimi t<T_,< (t+1)amamazoHsiHaa Oonaael >koHe Qopmyna OolbiHINA TpadukaMeH
HEMeCe MHTEPHOJIALMIMEH aHbIKTANA B! [7-8]:

. TJIK,
=x TIK .1 — TOK,

JINCKOHTTaNFaH IIBIFBIHAAPABIH KPUTEPHil PeTiHJe KYH SHEpPrUsChIH MaiilalaHaThIH
KBUTYMEH JKaOJbIKTay >KYHECiHe HHBECTHIMSIIAPIBIH KO3Jely Mep3iMi rpadukaiblk HeMece
dbopMyna OONBIHIIIA HTHTEPIOIAUIMEH ailKbIH1aTa Ibl:

ﬂI‘UHt _r"lmft
ﬂmf':t‘l'l} - ﬂmft - r‘qufl:t+ﬂ + ﬂmﬂt

TEH:t+

myHaarel A, >, Henmik *bpUlgaH Oactan t >KbUIFa JIeHiH, HOJJIIK KbUIIAaH OacTarn
(t+1) xpurra geitin Ay, gy < A c0qy.

Tannanran emmemre »oHe O KaObulgaraH MoHre OalllaHBICTBI OCBI  KoOara
WHBECTUIIMSUTAPIBIH THIMIUTIITIH Oaranay 1-kecte OONBIHINIA aHBIKTATybl MyMKIH [9].

TyTBIHYIIBIHEI ABTOHOMJIBI KBUIYMEH aOJBIKTAayJblH €H THIMAI (3KOHOMMKAJIBIK
TYpPFBIIAH TUIM[I, aHHYUTETT1) HYCKACHIH TaHJAy IWCKOHTTAJIFaH LIBIFBIHIAPJBIH KPUTEPUAl
OOMBIHIIA XKY3€re achlpbliajbl, OUTKEHI OJ KapacTBIPbUIBIN OTHIpFaH OapiblK HYCKajlapiblH
1II1HEH OChl HYCKAHBIH KYTUJIETIH MUHUMAJAbl MIBIFBIHAAPBIH KOPCETell (JKANIIbI €CenTey JKoHe
TaHJIay CXeMachl TYPFBIH YH/I1 )KbUTyMEH >Ka0/IbIKTay JKyiernepi 1-cypeTrTe KepceTiiren).

Horu:kenep. KyH sHeprusicblH mnaiiagaHaTblH >KbUTyMEH XaOJbIKTay KYyHenepiHiH
HSKOHOMHKAIBIK THIMALIIT XYHEeHIH OYKUT eMipiiK UK YIIH KOJ KeTKi3UIMeH S5KOHOMHUKAJIBIK
oCepMeH KypAell cajbiMIap MEH MaijiajaHy LIBIFbIHIAPbIHBIH apaKaThIHACHIMEH aHBIKTAIabl.
Kypneni mbIFbIHIapFa KYHKOJUIEKTOPJIApPBIHBIH, JKbUTy OaTapesyapblHbIH, KYObIpJap/abIH,
apMaTypaHblH, AaBTOMAaTUKAaHbIH JKOHE MOHTaXJAy >KYMBICTAapbIHBIH KyHbI Kipeai [10].
[Naiinanany MIBIFBIHAAPBI, OJETTE, TEXHUKAJBIK KBI3MET KOPCETy UIBIFBIHAAPBIMEH JKOHE
alfHAJIBIM COpFBUIApbl MeH Oackapy KYHWECIHIH JKYMBICBIHA DJIEKTP SHEPrusiChIHBIH a3
HIBIFBIHAAPBIMEH miekTenesi [11].
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3p mypAai 3HEP2UA K830EPiHIH

pecypcmapesiH 3sepmmey

Ocer wobanay aumarsiHOa HeiAyMEH KAMMamacsis emydiH
MymkiH Banama HYCKGAGPBIH KaAsinmacmeipy

) S

Aacmypnai ¥MelnymeH KYH ¥ BinyMeH
wabosviKkmay Hyueci Habdeikmay yleci

HbIABIMY,
HeIALIMY,
$ICMbIK CYMEH BICMbIK CymMeH
wabdeikmay Mwabdeikmav

;
Z,

Apanac nauddanaxy

v

3p Myle ywiH Xoiay eHOipy
WhiFblHOApPLIH ecenmey

v
1l ecenmey HaHE HMouinymeH wabosiKkmayodsiH

bapnelKk Kapacmeipseiarad Banamansi
HYCKAAapsIiH cansicmeipmansl manday

HeinymeH ¥aboeikmayodsiq
3KOHOMUKAAbIK muimoi Banamansi
HYyCcKacbiH maHday

A4

HoinymeHn wabosikmay nobacsiH
ezxcel- mezncelni neicbikmay

1-cyper — TYPFBIH Yiii KbIIyMeH Ka0AbIKTAaY KYiieciH ecenTey MeH TAHAAYAbIH KAIIbI
cxemachl
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1-kecte — TuimMainikTi 6arasnay yuiH Heri3ri kpuTepuiiiepai KoJagany

Oummem Kpurepuiinin HNHBeCTHIMSIBIKKO00AHBIHTHIM I Eckepry
araybl MOHi ri
TIK TIK> 0 NHBeCcTHIMSIBIK )K00a THIMIII eIl TJK MoHI HEFYPIIBIM
TaHbBLUTATBI JKOFapsI 0oJrca, xo0a
COFYPJIBIM THIMA1 O0IabI
L A1 I > 111 I Temenri JA111-MeH cunaTTaiaThiH A1 I A1 7 - OipimHmi
kobamap yikern TJIK monmepi 6ap JKOHE eKiHmm
xobarapra Kaparanaa THIMIIpeK WHBECTUIMAIBIK jK00aFa
Ta3a JUCKOHTTAJIFaH
MITBIFBIHIAP
KIH KIH < K, MuBecTHIMAIBIK )K00a THIMI AEll K, -unBecrop Tanan
TaHbUI/bI €TEeTIH KaIlnTaj KipiCiHiH
HOPMACHI
KU KM > 1 HNHaBecTHIHAIBIK K00a THIMII JIen XKoraper KM-men
TaHbUIBI cUnaTTaJIaThIH x00anap

KM wmoHi TOMeH
»kobaapra KaparaHzia

THIMJIPEK.
T... T.,.=<T artaom HMuBecTHOUAIBIK )X00a THIMII eI bamamaist m0§apqpubl
TaHBLUIIBI eTey Mep3iMiHIH

KpUTepuiii OOMbIHIIA
CaJBICTBIPY KE31HJE €H
KBICKa OTeIy Mep3iMi 0ap
»)k00a HeMece UHBECTOP
YIIiH pYKcaT eTiIreH
eteny Mep3imine Ty, o0
coiikec KeJeTiH jko00a
TaHIATaIbl.

XKbutymeH xa0AbIKTayAbIH OpTYPil HYCKaJIapblH CAJIBICTBIPY YILUIH 9P TYPJIi LIBIFBIHIAD
MEH HOTIDKeNepaAl OipbIHFall ecenTiK COTKe KeNTipyre MyMKIHAIK OepeTiH AMCKOHTTAy dicTepi
KOJAaHbIaAbl. JIMCKOHTTAIFaH KOPCETKIITEP/ Il Maijanany op TYpJl YakbeIT Ke3eHJEpiHJe
naiiia 60JaThIH aKIla aFbIHIAPBIHBIH MHBECTOP YILIH 9p TYPJIl MOHTe He O0iyblHa OaiaHbICTHI
[6]. THIMAUTIKTIH HETI3T1 KOpCETKIITepl peTiHAE Ta3a TUCKOHTTAJIFaH KipiC, JUCKOHTTaJFaH
HIBIFBIHAAP, KIPICTIIIK MHICKC] )KOHE HHBECTHILIMSAHBIH ©TeIy Mep3iMi KeHIHEH KoJIJaHbuIab! [6].

KyH oSHeprusichlH maiianaHaThlH KBUIYMEH JXaOJIbIKTay JXYHENepiHiH SKOHOMHUKAIIBIK
OpBIHJBUIBIFBIHA OCep €TeTiH Heri3ri QakTtopiapablH Oipi-koOanay alMarbIHIAFbl KYH
panuanysIChIHBIH NeHredi. KimMaTThIK skarmaitiap KyH KOJUIEKTOPIIAPBIHBIH JKbUTY SHEPTHSACHIH
OHJIIPYiH, JeMEK, AICTYPJIl FHEPIUs PECYpCTapbIH YHEM/IEY MOJIIepiH aHbIKTais! [7]. JKammsl
KYH paJuanysachl JKOFapbl aiiMakrapJa KYH OJHEpPIrHsACHIH MaiilalaHaThlH JKYHelep KbUTy
KYKTEMECIHIH eaoyip OeiriH KamTaMachl3 eTyre MYyMKIiHAIK Oepefi, ocipece BICTBIK CY
xyienepinge [13].

KyH »oHeprusicelH mnaijanaHaTblH O KYHeNnepiHiH HSHEPreTUKANbIK THIMILII  KYH
SHEPrusCHIH Mainanany Kod(QQHUIMEHTIMEH CHUIaTTalaabl, OJl TMalJalbl MailalaHbUIFaH KYH
KBUTYBIHBIH KOJJICKTOP O€TiHE KYH paJHallUsChIHBIH JKaJIbl TYCyiHE KaTbIHACHIH KepceTeai. by
KOPCETKIIITIH JKOFapbUlayblHa KYH KOJUIEKTOPJIAPBIHBIH TYPiH, OJapiblH Kejbey OypbIIIbIH,
OaFbITBIH KOHE THIMI JKbUTY dHHAKTAFBIII KYPBUIFBUIAPIbI KOJJIAHY apKbUIbI OHTAWIIBI TaHJAY
apKBUIBI KOJ JKeTKizuteni [14].

KyH »sHepruscblH mnaiiianaHaThlH JKbUTyMEH JKaOJbIKTay JKYHENepiHiH THIMAUITIH
Oaranmay Ke3iHIE SKOJOTHSIBIK ocep MaHbI3Abl. KyH SHEprusichlH maiiianaHy OpTraHUKaIbIK
OTBIH/Ibl TYTBIHY/IbI a3alTyFa *OHE COHBIH CaJlJapblHaH aTMoc(epara KOMIPKbIIIKbLUT Ta3bl MEH
Oacka Ja 3usSHIBI 3aTTap/blH IIBIFAPBUTYBIH a3aliTyra MyMKIHIIK Oepeni. KeliGip xarmaiinapna
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SKOJIOTHSUIBIK dCep/il AIKOHOMUKAIIBIK €CeNTeyyepe SKOJOTHSIIBIK TeleMIepl a3allTy Hemece
SHEPrUSHBI YHEMICHTIH jk00aap/Ibl JKy3ere achlpyaa KOChIMINA apTHIKIIBUIBIKTAP ally apKbUIbI
eckepyre 6osassl [15].

KyH sHeprusicbiH naiijanaHaThIH KbITYMEH jKa0IbIKTaY JKyienepi CeHIMALTIKTIH KOFaphbl
JIEHI'€HiMEH JKOHE Y3aK KbI3MET €Ty MEep3IMIMEH CHUITaTTaJaThIHBIH aTan ©TKeH koH. Ka3ipri kyH
KOJIJIGKTOPJIAPBIHBIH 00JDKaMIbl KbI3MET eTy mep3imi 20-25 xbu1, Oy oapasl JOCTYPIIl JKbLTY
KO3JICpIMEH CaJIBICThIpFaHaa 0ocekere KaoineTTi ereni. COHbIMEH KaTap, )KYHEHIH TYPaKThUIBIFbI
Ke0OiHece KYH SHEPrusChIH NaiianaHaThlH KOHJIBIPFBIHBIH PE3EPBTIK KbUIy T'€HEPaTOPhIMEH
Oipre >KYMbBIC ICTEWTIH JKBbUIYMEH >KaOAbIKTayAblH apanac cXxeMmajapblH KOJJAaHy apKbUIbI
KaMmTamachI3 etineni [ 14].

Aya-pailbIHbIH ©3TeprillTIriMeH OaiJIaHBICTBI €CEeNTIK ocepliH Ooamay Kaymi KyH
SHEPTUSACHIH NailaaHaThIH KbUTYMEH Ka0IbIKTay JKYHelIepiHiH epeKmemiKTepiHiy Oipi 6obIn
TabbL1a1bl. OHBI OaphIHIIa a3aiiTy YIiH *ko00anay caTbIChIHIA KYH paJualisachl MEH CHIPTKBI aya
TEMIIepaTypachl Typalibl CTATUCTUKAJIBIK JEPEKTEP/i €CKepe OTBIPHII, KYHEHIH KBUIIBIK JKbLTY
OaaHCBIH MOJIENbACY Kyprizuieni [7]. byl Tocii TeXHUKAIBIK-OKOHOMUKAJBIK €CeNnTeyIepIiH
JYPBICTHIFBIH JKOHE KaOBUIIAHATHIH JKOOAJBIK IIENTIMICPIH TYPHICTBHIFBIH apTThIPyFa MYMKIHIIK
oepei.

KopbiTbiHapiaii kencek, Oenriai Oip >KbUTyMeH XaOAbIKTay >KYWECiH maiganaHyIbIH
OPBIHJIBUIBIFBI OYKLI €CeNTIK YaKbIT Ke3eHIHAE YHEMICITeH YHEPrUsl MOJIIEPIMEH aHBbIKTAIa/bl.
KburymeH >kaOApIKTay >KYHENIepiHIH TEeXHHKAIBIK-)KOHOMUKAIBIK THIMIUIH OaranayIbiH
HET13r1 KPUTEpUIMJIepiH Tajjay HOTHKECIHJIE aBTOHOMJBI KbUIYMEH >KaOJbIKTayAbIH YTHIMIbI
HYCKACBIH TaHJay OYKII €cCenTik Ke3eHIEeri KEeNTIpUIreH IIBIFBIHAAD MEH HOTHXKeNIepIi
CaJIBICTBIPYFa HETi3/1eTyl KepeK €KEHIIr aHbIKTaiabl. JJMCKOHTTAy SMICTEpiH KOJIJaHy Kypaemi
calpIMIap MEH MaijajaHy IIBIFBIHIAPBIHBIH YaKbIT OOHBIHIIA OipKenKi OemHOeyiH eckepyre
MYMKIHZIK Oepeni, Oy 6amama HyCKajgap/ bl CalbICTBIPY/IBIH TYPHICTHIFBIH KAMTaMAacChI3 €TeIl.

WuBecTunusiap THIMIUITIHIH #KapajdfraH KepCeTKIITepi-Taza JAUCKOHTTAIFaH Kipic,
JTUCKOHTTAJFaH IIBIFBIHAAP, KIPICTUTIKTIH IMIKI HOPMAcChl, KIPICTUIIK MHJIEKCI KOHE OTely
Mep3iMi — KYH DHEprusiChlH NaiiiajaHaTblH JKbUTYyMEH >KaOIbIKTay >KYHenepiH eHTri3yJiH
SKOHOMHMKAIIBIK ~ OpPBIHJABUIBIFBIHBIH ~ KeIIeHAl cumarramacklH  Oepeni. CoHbIMEH —KaTap,
KPUTEPUIJIEP/IH OpKailChIChl *00a TUIMIUITIHIH SPTYpPJl aCHEKTIIEPIH KOPCETeNll KOHE OHbI
anJplH-ala TaHAay YIIH 1e, OalaMa MIenrMaepAl erkeh-TerKein CanbICThIpy YIIiH e
KOJIIaHyFa O00JaIbl.

Ocsl 3epTTey 1meHOepiHae JUCKOHTTAIFAH IIBIFBIHAAP/IBIH KOPCETKIIl HETi3r KpUTepuil
peTiHAe TaHAaN/Abl, OMTKEH1 O eCeNTl KEe3€HJEr! €H a3 KEeNTIPUIreH IIbIFbIHIAPMEH KbLIYMEH
KaOJbIKTay HYCKACBIH aHBIKTayFa MYMKIHAIK Oepedl >XKoHe JocTypii, KYH SHEpPrHusChIH
naiamaHaThIH KOHE apajiac KyHhenepal CalbICThIpy Ke31H/e €H aWKbIH 00BN Ta0butanbl. OChl
KpUTEpUNl TaijanaHy TYTHIHYIIBIHBI KBUTYMEH >KaOJBIKTAyJblH TEeH KaFJgailinapbiHaa
SKOHOMUKAJIBIK HET13/ICJITeH MICITIM/I1I TaHIayIbl KAMTaMachl3 €Te/Il.

KopbiThinabl. KyH »HeprusicblH maiianaHaThlH KbUTYMEH >KaOJbIKTay KyHenepiH
€HT13y/lIH AKOHOMHUKAJIBIK OpPBIHJBUIBIFEl HETI31HEH MaijanaHylIblH OYKiLT1 Mep3iMi 1mIiHae
YHEMJIEITEeH KbUTYy JHEPTUSCHIHBIH KOJIeMIMEH aHbBIKTaIaThiHBI TaOBUIABL. JlocTypni sHeprus
pecypcTapblH TYTBIHYIBIH TOMEH/IEY1 ONEpaIUsUIbIK IIBIFBIHIAPIBIH TOMECHICYIHE OKeTe/ll JKOHe
JIOCTYPJIi HYCKAallapMEH CalbICThIPFaH/Ia KYH DHEPTUsCHIH TMaiijanaHaThlH HeMece apalac
KyHenepiH 6acekere KaOUIeTTUIITH apTThIPaibl.

Ocpinaifia, AUCKOHTTAIFaH KOPCETKIMITEpAl KOJMAaHa OTBIPBIN, KEIIEHII TeXHUKAaJbIK-
SKOHOMUKAJIBIK Oarayiaybl KOJJaHy TYPFBIH YW1 JKBUIYMEH KaMmTamachl3 €TYIIH €H THIM/II
HYCKACBIH TYPBIC TaHJayFa MYMKIHIIK Oepe/ii )KoHe aliMaKThIK KarJaiiap MEH dHEpPTHsl TYThIHY
EPEKIIETIKTEPIH €CKepPe OTHIPHII, )KOOAHBI OJIaH dP1 €rKEU-TETKEIITI MBICHIKTayFa HeT13 00JaIbl.
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OCHOBHBIE KPUTEPHUHU OLIEHKHA TEXHUKO-9KOHOMUYECKOHN 3®®EKTUBHOCTH
COJIHEYHBIX CUCTEM TEIIJNIOCHABXEHUA

Abmuesa I'.C., kaHIUIAaT TEXHUYECKAX HAYK, TOTICHT
Opsiabacap B.C., maructpant 2 kypca OI1 7M07322 - "HHxeHepHbIe cUCTEMBI U ceTh"

Meowcoynapoonas obpaszosamenvras kopnopayus (kamnyc Kasl'ACA), e. Anmamol, Kazaxcman

Annotamus. CoIIHEUHBIE CHUCTEMbI TEIJIOCHAOKEHUSI CErojHsS paccMaTpUBAIOTCS — Kak
9KOJIOTHYECKH YHCTHIH W OSKOHOMHYECKH BBITOAHBIM HMCTOYHHK OJHEpruu. Jus ompeneneHus HX
3G PEeKTUBHOCTH HEOOXOAMMO KOMIUIEKCHO OIICHHMBAaTh KaK TEXHUYECKHE, TaK M 3KOHOMHYECKHE
nokazarend. TexHudeckass 3(Pp(EeKTUBHOCTH OMpenenseTcss CHOCOOHOCTHIO CHUCTEMBI BBIpaOaTHIBATDH
JHEPruo, e HaJeKHOCTbIO, CTAaOMIBHOCTBIO pabOTBI U CPOKOM  CIYXOBl. ODKOHOMHYECKas
3¢ PEeKTUBHOCTD YUUTHIBAET KalUTAIbHBIC U HKCIUTyaTallMOHHBIE 3aTPaThl, YPOBEHb SHEProCcOCPEKEHHS, a
TaKXKe OKyIaeMOCTh WHBECTMIMH. B naHHON cTaThe paccMaTpUBalOTCS OCHOBHBIE KPUTEPUH OLIEHKU
TEXHUYECKOW W OSKOHOMHYECKOH 3(P()EKTUBHOCTH COJHEYHBIX CHCTEM TEIUIOCHAOXKCHHUS, a TaKKe
NpPECTABICH CpPaBHUTCIbHBIN aHanu3. [lpaBuibHas oneHka 3(Q(EKTUBHOCTH CHUCTEMBI OOJervaeT
NPOLIECC NPUHATHS PELIEHHH M CIOCOOCTBYET pPALMOHAIBHOMY HMCIIOJIB30BAHUIO 3HEPreTHYECKUX
pecypcoB.

OcHOBHOE BHHMAaHHE YJIEJICHO aHAIN3y KPUTEPHEB ONEHKH 3()(HEKTUBHOCTH WHBECTHUIIMOHHBIX
NPOEKTOB, MPHUMEHSIEMBIX MpPHU CPAaBHEHUWH albTEPHATHBHBIX CIOCOOOB TeruiocHaOxeHus. B pabote
paccMOTpPEeHBl M CHUCTEMAaTU3UPOBAHbl TAKUE I[IOKA3aTENIM, KaK YHCTBHIH JAWCKOHTHUPOBAHHBIA J0XOI,
JUCKOHTHPOBAaHHBIE 3aTpaThl, BHYTPEHHSS HOpPMa JIOXOJHOCTH, WHJICKC JIOXOJHOCTH U CPOK
okynaemoctu. llokazaHo, 4YTO HCIOJB30BAaHHE METOJOB JHCKOHTHPOBAHHSA IIO3BOJISIET KOPPEKTHO
YUUTBIBATh BPEMEHHYIO CTOMMOCTD JCHEXKHBIX CPEJICTB, HEPAaBHOMEPHOCTh paclpelesIeHHsI KaluTaIbHbBIX
BJIOKEHHUH W DKCIUTyaTallMOHHBIX pacxXoJoB, a TakKe OOEeCIeYnTh COMOCTABUMOCTh BapHaHTOB B
npeesiax pacy€THOTo Meproa.

VYcranoBneHo, 4to 3(QQEKTUBHOCTH BHEAPEHUS COJMHEYHBIX CHCTEM TEIUIOCHAOXKEHHUS B
3HAYUTENFHOH CTENEHH OompesenseTcs oO0bEMOM COKOHOMIIGHHOW TEIIOBOM JHEPrHH 3a PacdETHBIH
NepUO/J], YTO TPUBOJUT K CHIDKEHHIO SKCIUTyaTal[MOHHBIX PACXOJIOB M TOBBINICHUIO WHBECTUIIMOHHOM
NPUBJIEKATEIBHOCTH TpoekTa. IlodydyeHHbIE pe3ysnbTaTbl MOTYT OBITH HCIIOJB30BaHBI NPH TEXHHUKO-
HKOHOMHYECKOM OOOCHOBaHHHU IPOEKTOB TEIUIOCHAOKEHMS KUJIBIX 3aHUH C NPUMEHEHHEM COJHEYHOI
SHEpIuu.

KiroueBbie cioBa: ConHewyHas »dHeprus, TexHHUYecKas 3((EKTHBHOCTh, IKOHOMUYECKas
3¢ PEKTUBHOCTD, SHEProcOepeXeHne, BO3BPAT HHBECTULIUH, JHEPTETHUECKHUE PECYPCHI.
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EVALUATION OF THE TECHNICAL AND ECONOMIC EFFICIENCY OF SOLAR HEATING
SYSTEMS

Abiyeva G.S., candidate of technical sciences
Orynbasar B.S., 2nd year Master's student EP 7M07322 Engineering Systems and Networks

International Educational Corporation (KazGASA Campus), Almaty, Kazakhstan

Annotation. Today, solar heating systems are considered as an environmentally friendly and
economically profitable source of energy. To determine their effectiveness, it is necessary to
comprehensively evaluate both technical and economic indicators. Technical efficiency is determined by
the system's ability to generate energy, its reliability, stability, and service life. Economic efficiency takes
into account capital and operating costs, the level of energy savings, as well as the return on investment.
This article discusses the main criteria for evaluating the technical and economic efficiency of solar
heating systems, as well as a comparative analysis. Proper evaluation of the system's effectiveness
facilitates the decision-making process and promotes the rational use of energy resources.

The main attention is paid to the analysis of criteria for evaluating the effectiveness of investment
projects used in comparing alternative methods of heat supply. The paper considers and systematizes such
indicators as net discounted income, discounted costs, internal rate of return, profitability index and
payback period. It is shown that the use of discounting methods makes it possible to correctly take into
account the time value of funds, the uneven distribution of capital investments and operating costs, as
well as to ensure comparability of options within the billing period.

It has been established that the efficiency of the introduction of solar heat supply systems is
largely determined by the amount of thermal energy saved over the estimated period, which leads to a
reduction in operating costs and an increase in the investment attractiveness of the project. The results
obtained can be used in the feasibility study of residential buildings heat supply projects using solar
energy.

Keywords: Solar energy, technical efficiency, economic efficiency, energy saving, return on
investment, energy resources.
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KoJukaztanapasl paciMey :xeHiHIe aBTOPJIapFa apHAJFaH HYCKAYJIbIK

«TexHuKa FBUIBIMIAPHI KOHE TEXHOJOTHSIIAPY» XKYPHAIbIHIA MaKaja jKapusiiay YIIiH JaibiH
FBUIBIMU KYMBICTBI aBTOp(i1ap) Vestnik.korkyt.kz caiteingarel Onnaiin makana sxiOepy xyieci
apKbUIBI, apHaiibl HYCKAYJIBIKTHI NaiiganaHbIn xKioepyre O0onaapl. Makama Windows 10 omepatuBTi
xyiecingeri Word ¢opmareinna Times New Roman mpudringe xa3putysl kKaxer (Ochl Tanmanrta
JKa3bUIMaraH MaKaia aBTOMATTHI TypJie KaOburnanOaiapt). XKapusutaHeIM — TUIIEpl Ka3akKiia, OphICIa,
arpUTIIBIHINA. Makasa KYpPhUIBIMBI MEH O€3CHIIplTYi:

1. Makama kenemi 6-12 Oer apaibIFbIHIA OOJMYBI THIC (aHHOTAIMSIAD MEH OIeOHeTTep
Ti3IMIH KocmaraHaa 6 6eTTeH TeMeH 00JIMaybl THIC).

— Makanansl Kypy cxemachl (0eti — A4, kitanTelK Oarmap, Typanay — eHi OoibiHIma. Coi
JKaK, YCTIHI1 »KOHE TOMEHI1 >KaKTapbhIHIAFbl allbIK >KUEKTepl — 2,5 cM, oH karbiHIa — 2,0 cM.
Mpudt: Tun Times New Roman, emmemi — 12) (Windows 10 omepartusti xyitecinmeri Word
dbopmaThIHA);

- XF¥TAP wmnnmekci — Oipinmni Kartap s>korapbiga, coi skakrta (http://grnti.ru); oH jkakra —
XKypHaiabelH doi uHaekcl (mpedukc xkoHe cydpukc) — perakiusia oepiiaeni;

- MakaJja aTaybl — OPTachlHA KAJIBIH OH €KiHIII KapilIeH;

- aBTOP(JIApIBIH)IBIH AaThI-KOHJCPiHIH OipiHIN Kapmi MeH Teri — oprtara 11-kapim,
(aBTOpIap caHbl 5 agaMHaH apTHIK 0OIMAyBI THIC);

- yiibIM, KaJia, eNIiH TOJBIK aTaybl — OpTara, Kypcus — 1 1-kapim;

- Amnmarna. Tyn nycka tutiHme (150-200 ce3; Makana KYPBUIBIMBIH CaKTail OTBIPBII),
emnmiemi (kerib) — 1 1-Kapim;

- Tipek ce3aep — Ka3zak, opbiC, arbUIIIBIH TUIAepiHae (3-5 ces3/ce3 TipkecTepi), oymemi -
(xersp) 11-kapir;

- Herisri motiH (apanblk uHTEpBan — 1, «azat xom» - 1,25 cM, 12-kapim) KypbUIBIMBI
TeMeHeriie 0omabl:

2. Kipicme: TakpIpbINTBIH TaHJATYBIH HETI3/Ey; TAaHJAIFaH TaKBIPBINTHIH, MACEJICHIH
©3EKTLJIIT1, 00BEKTICI, TOHI, MaKCaThl, MIHJIETI, 9JTICi, TOCLII, TY>KBIPBIMBI )KOHE MaFbIHACHIH aHBIKTAY

3. 3eprrey MarTepuajIapbl MeH JjicTepi: MaTepuanzap MEH JKYMbIC OapbIChl
CHUITaTTaMaChIHaH, COH/Ai-aK MaiJaaHbUIFaH 9AICTEP/IiH TOJBIK CUMATTAMAChIHAH TYPYHI THIC.

4. Kecrenep, cyperrep alThUIFAaHHAH KEeWiH OPHAJIACTBIPBUIYBI KEPEeK. Op HILTIOCTPALUSIMEH
xa3y(emmemi (kerb) — 11) 6omysr kepek. CypeTTep aHbIK, Ta3a, CKaHepiIeHOereH O0Iybl KEpek.

Makana moTiHiHIE cintemenep 6ap Gopmynanap raHa HeMipieHeai. MoTiHae cinTemenep TiK
*Kakmana kepceriieni. CinreMenep MOTIHIAE KaTaH Typlie HOMIpIIEHY1 Kepek.

5. Hotmxesep/Tajakpuiay: 3epTTey HOTHKEIEPIH TANAy KOHE TAIKbUIAY KENTipiiei.

6. KopbITBIHABI/KOPBITBIHABLIAP: OChI KE3CHJIETT JKYMBICTBI KOPBITHIHBLIAY; aBTOP
alTKaH YCBIHBUIFaH TY)KbIPBIMHBIH aKHUKATHIH pacTay. JKYMBICTBI Kap)KbUIBIK KOJI/Iay Typasbl aKmapaT
KopbitbiHaeiman  keifin  tyceni. Opebuerrep Tisimi (emmemi (kernp) — 11, maiimananbsiiraH
onebuerTep caHbl — 15-TeH KeM 0omMaybl KaXeT). OeOueTTep Ti3iMiHAe KUPUILIHIAIA YChIHBUIFaH
JKYMBICTap OOJIFaH JKaFjaiima ojaeOMeTTep Ti3iMiH €Ki HYCKaJa YChIHY KakeT: OipiHmmici —
TYNHYCKaJa, eKiHIICI — pOMaHM3alusUlaHFaH ajdaBuTieH (TpaHciauTepauus). Makaauarsl
Toiiekce3 Ti3IMiHAE TeK peleH3usulaHFaH oneduer ko3nepi, DOI unaekci 6ap omebuertep O0IybI
tric. PoMaHm3anusnanran omeOuerTep TiziMmi  http:/www.translit.ru caliTel apKpUIBI pIciMIeNyi
KEpeK.

7. ABTOpiap Typaisl MaTiMeTTep: (aBTOPIABIH(JIAP/IBIH) aThI-)KOHI, YUBIMHBIH TOJBIK aTaywhl,
KaJacel, eJii, OaimanpIc nepekTepi: TenedoHsl, 3J1.T0IITa, OpCUI HoMepi) 3 Tize.

Kenren makana tananka cail paciMienreH jkarjaiia fana AHTUIUIarHaT OaraapiiaMachblHaH
oTkizineni. Tymayckaneirel 80% - &maH JKOFaphl KepceTKimTe OonFaH Makana PemakiusHbIH
kapaybiHa xi6epineni. An 80% - 1aH TeMeH OosiFaH Makajla aBTOPJIbIH TOJBIKTHIPYbIHA KiOepiiei.
A, ekiHII peT OTKI3IITeH JKaFaaiia THICTI KepCceTKil Ooamaca »)apusulaHbIMFa KaObUIIaHOaN b
PenienszentTepiin OH MiKIpIHEH COH MakaJla >KypHaiFa KaObUIJaHbII, aBTOPFa TOJIEM Kacay >KOHIHJIE
xabapnama >xibepineni. ABTOp TeJeMaKbIHBIH TYOIpTeriH peAaKIUsSHBIH 3JIEKTPOHIBI IOYTAChIHA
xi6epyre minzetti (Technique Journal@korkyt.kz)
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PykoBoACTBO )il aBTOPOB M0 0(pOPMIICHUIO PYKOIUCEH

l'oToBas HayuyHast pabota it myOiMKauu B kypHasie «TexHuueckue HayKu U TeXHOJIOTHH»
MOXKET OBbITh TOJaHa aBTOPOM (aBTOpaMH) uepe3 CHCTEMYy OHJIAH MoJayu cTareld Ha caiite
vestnik korkyt.kz, wmcnonp3ys cneuuanbHble WHCTpYKIMH. CTaTbsd [OJKHA OBITH HamucaHa B
dopmatre Word B Windows 10 mpudtom Times New Roman (ctates, He HamucaHHas B
COOTBETCTBHHM C ITHM TpeOOoBaHHEM, He OyJIeT MpHHATAa aBTOMATUYECKH). SI3bIK MMyOnauKanui
Ka3axCKUM, pycckuil, anrnmuiickuii. CTpyKTypa u o(popmiieHUE CTATHHU:

1. O6bem ctaThk B mpeaenax otT 6 mo 12 crpanuil (He MEeHee 6 CTPaHUII, 3a UCKIIOYCHUEM
AQHHOTALIUH U CIIMCKA JIUTEPATYPHI).

- Cxema noctpoeHus cTaThM (cTpanuna — A 4, KHIDKHAS OpUEHTAIHS, TIOJIS C JICBOM, BEpXHEH
U HIWOKHEU cTopoH — 2,5 M, ¢ mapBoil — 2,0 mm. [Ipudt: Tun — Times New Roman, pa3mep (kerus) -
12) (B ¢popmare Word B oneparronHoii cucteme Windows 10):

- ungekc MPHTU - mnepBas ctpoka cBepxy cneBa (http:/grti.ru); uamekc DOI
(mpenocraBisieTcs pelakiyei )KypHaia);

- Ha3BaHHE CTaThbH — MPOMUCHBIMU OyKBaMU 1O IIEHTPY MOIYKHUPHBIM HIpudTOM, pazmep-12;

- MHUIMAJIB! U (aMUIHIO aBTOpa(OB) — MO HEHTPY MOIXYKUPHBIM mpudToM, pazMep (Kerip) —
11 (agpec »1.MOYTHI aBTOPOB, HOMEP OPCHJ, KOJIMYECTBO aBTOPOB HE MOJDKHO MPEBBIIATH 5
4YeJI0BEK);

- MOJTHOE HAUMEHOBAaHHUE OPTraHU3alMK, TOPOJI, CTpaHa — 10 IIEHTPY, KypcuB, pasmep - 11.

- AHHoTanus Ha s3eike opuruHana (150-200 ciioB; coxpaHsis CTpYKTypy cTatbu) pazmep-11.

- KiiroueBble ci10Ba (Ha Ka3aXCKOM, PYCCKOM, aHTJIIMACKOM OT 5 710 8 CIIOB/CIIOBOCOYETAHUH)
pasmep (kerup) - 11.

- OcHoBHOM TekcT (12 mpudt, MEKCTPOUHBIN MHTEPBAI - 1, OTCTYN «KpacHOH CTPOKW» -
1,25 cm), cTpykTypa:

2. BseaeHue: 000CHOBaHME BBIOOpPA TEMbl; aKTYaJbHOCTb TEMbl WM MPOOJIEMBI,
orpeneneHne 00beKTa, IpeaMeTa, Ieleil, 3a1a4, METOA0B, MTOAX00B, TUTIOTE3bl U 3HAYCHHS PAOOTHI.

3. MaTepuajibl U MeTOAbI MCCJIEA0BAHNS: IOJDKHBI COCTOSTh U3 ONHMCAHUS MAaTEepHajoB U
X072 pabOTHIL, @ TAKXKE MOTHOTO ONMHCAHUS HUCIOJIb30BAHHBIX METO/IOB.

4. B crarbe HyMepyloTCs TONBKO T€ (HOpMYJbl, HA KOTOpPBIE €CTh CCBUIKM B TEKcTe. B
CCBUIKAX B TEKCTE YKa3bIBACTCS B KBAaPATHBIX CKOOKaX.

5. pe3yJbTaThl/00Cy:KAeHUe: TIPUBOJUTCS aHAINU3 M 00CYXKIEHHE IOJIyYeHHBIX Pe3yJIbTaToOB
UCCIICIOBaHMUS.

6. 3aKJ/I0YeHHe/BBIBOABI: 0000IICHNE W TIOJBEACHHE UTOTOB paOOTHI HA JAHHOM JTarle;
HOJTBEP>KICHUE UCTUHHOCTH BBIJIBUTAEMOTO YTBEPK/IE€HUS, BEICKA3aHHOTO aBTOPOM.

Crmcok nureparypsl (pasmep (kerubp) — 11, KONMMYECTBO HCHOIB3YEeMOW JIMTEpATyphl HE
menee 15). [Ipu Hamuumu B CIMCKe JIUTEpaTypbl padOT, MPEACTABICHHBIX HAa KHUPHIUIMIE, CIHCOK
JUTEPATyphl JOJDKEH OBITh MPEJACTAaBICH B JIByX BapuaHTax: MEPBBIH - B OpUTMHAJNE, BTOPOH - B
JaTUHU3UpOBaHHOM anaBute (TpaHciaurepanus). CHHCOK CCHUIOK B CTaThe JOJDKEH COJEpKATb
TOJIBKO pEleH3UpPYEMbIEe JIMTEPaTypHbIE HCTOYHHUKH, nuteparypy ¢ wuHAaekcom DOIL. Cnucok
JATUHU3UPOBAHHOW JIUTEPATYPHI IOJKEH OBITh MOJATOTOBJICH Yepe3 cait http://www.translit.ru.

7. Caenenust 00 aBTopax: (moyukHbI comepxkats @O aBTopa (OB), MOJTHOE HAMMEHOBAHUE
OpraHu3aliy, TOpoj, CTpaHa, KOHTAKTHBIE NaHHBIE: TenedoH, II.IOYTa, HOMEp OpcHa) Ha 3-X
SI3BIKAX.

8. Crartps nomkHa obOnamate He MeHee 80% YHUKaNbHOCTH TeKcTa Ui myOnukanuii. B
cllydae €clli OpUTMHANBHOCTh cTaThul Hike 80%, pabota OyneT BO3BpalleHa aBTOPY Ui
UCHpaBlIeHUE M KOPPEKTHUPOBKU. [locrme BTOpUYHON MpPOBEpPKM CTaThsi HaOWpaeT HEOOXOIUMOTro
MoKa3aTelss B aHTUIUIAruaT, HAIpaBIIsETCs HA PAaCCMOTPEHHE pelakIMOHHON Kosueruu. CtaThs, He
OTBEYarolasi COOTBETCTBYIOLIUM TPeOOBAHUSAM, OPUTHHATBHOCTh KOTOPBIA, MPOBEpPEHA JIBAX/bI, K
nyOnuKanuu He npuHUMaercs. [lociae monoKUTENbHOTO OT3bIBa PELICH3EHTOB, CTAaThsl MPUHUMAETCS
Ui myOnMKaluu B KypHaJl M aBTOPY HampaBisieTcs yBeAOMJIeHHEe 00 omuate. ABTOp 00s3aH
OTIIPaBUTh KBHUTAHIIHIO 00 oruiare Ha 3JIEKTPOHHYIO MOYTy pelaKIuH.
(Technique Journal@korkyt.kz).
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Manual for authors of manuscripts

Ready scientific work for publication in the journal «Technical sciences and technologies»
can be submitted by the author (authors) through the system of online submission of articles on the
site vestnik.korkyt.kz, using special instructions. The article should be written in Word format in
Windows 10 in Times New Roman font (an article not written in accordance with this requirement
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secondary check, the article gains the required indicator in anti-plagiarism, and is sent for
consideration by the editorial board. An article that does not meet the relevant requirements, the
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