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Abstract

Global digital transformation of the construction industry has turned Building
Information Modeling (BIM) into a key instrument for enhancing the
efficiency of design, construction, and facility operation. In Kazakhstan, BIM
adoption is gathering pace, yet encounters substantial challenges—from the
need to refine the regulatory framework and train qualified personnel to
technological adaptation and stronger government support. This article
analyses the main international strategies for BIM implementation and
explores their adaptability to Kazakhstan’s context. Evidence from countries
with advanced digital infrastructure (e.g., the United Kingdom, Singapore,
Finland) shows that BIM can be successfully integrated at the governmental
level, whereas nations with a more conservative construction sector (e.g.,
Italy) pursue a more gradual, adaptive pathway. Particular attention is given
to Kazakhstan’s digitalisation strategy for the construction industry, which
encompasses drafting a modern legal framework, creating a unified
construction information platform, integrating BIM technologies into public
procurement processes, and modernising educational programmes.
Establishing a specialist certification system and open-data standards to
ensure software interoperability are also crucial. The analysis demonstrates
that effective BIM implementation requires a comprehensive approach
covering governmental regulation, financial incentives, educational
initiatives, and technological modernisation. Introducing digital methods for
design and construction management will enhance process transparency,
improve construction quality, reduce costs, and accelerate project delivery.
The findings underscore the necessity of a systematic rollout of BIM, which,
in the long term, will boost the competitiveness of Kazakhstan’s construction
sector and facilitate its integration into the global digital community.
Keywords: BIM, digital construction, regulatory framework, construction
sector, digital community
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Tyiingeme

Maxkanana KOJI KYPBUTBICTAPBIHBIH TeOTEXHUKAIBIK

ceicMUKaJbIK OKILIayJayblHa apHajlfaH jaeMndepiik Kabdar
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AHHOTAIHA
B  crarbe  paccmartpuBaercs  3(PQPEKTUBHOCTb  MPUMEHEHHS
IPYHTOPE3UHOBBIX KOMIIO3UTOB B KauecTBE JAEMII(UPYIOIIEro Cios
JUIsL TEOTEXHUUYECKON CEUCMOM3OJIALIMUA JOPOKHBIX COOPYKEHHH.
11_170 ;T;HZ%;Z OcCHOBHOE BHUMaHHUE YJEJIEHO YCTPONCTBY MPOMEKYTOUHOI'O CJIOS
PenensupoBanme: MEXly (YyHAAMEHTOM U IPYHTOBBIM OCHOBAHHEM C LIE€JIbIO CHHKEHHS
14 monn 2024 BO3JICHCTBUS  CEMCMHUYECKMX BOJH Ha KOHCTPYKIMH. B xoue
ll_lzp I:IP}ZIT: ;ngqaﬂ’: 71a00paTOPHBIX HKCHEPUMEHTOB METOAOM aKCEeIePOMETPUUECKOTO
aHaJM3a TOJy4YeHbl KOJMYECTBEHHbIE JaHHble 00 aMIUIUTyJe
KoneOaHul, MepenaBaeMbIX uepe3 OOBIUHBIA TPYHT U TPYHT C
n00aBIICHHEM PE3MHOBOW KPOIIKH. Pe3ynbTaThl Mmokasaiu, 4To CJION
IpyHTa C pE3MHOM CHMXKAaeT IHMKOBO€ YycKopeHue Ha 33% 1o
CPaBHEHHMIO C €CTECTBEHHbIM TIPYHTOM. OTO IOATBEPKIaeT
OUYEBUJHBIA JeMndupyoomuil >pQPexT ucciaeryeMoro marepuana.
VYcTaHOBIEHO, YTO  HCIOJB30BAaHWE PE3MHOBOM  KPOIIKH U3
nepepabOTaHHBIX IIMH  SBJISIETCS HE TOJNBKO  3(QeKTUBHBIM
WHXEHEPHbIM pELIEHHeM, HO U DSKOJOTHYECKH YCTONYHMBBIM
MOJIX00M, TO3BOJISIOUIMM 3()()EKTUBHO YTHIU3UPOBATH OTXOJBI.
Pa3paboranHas MeToAMKa MPUroJHA [JIs HWCIOJIb30BAaHUSA TpU
MIPOEKTUPOBAHUM  CEMCMOCTOMKUX JIOPOXKHBIX KOHCTPYKLIUH B
ceficMoonacHbeIXx  paiioHax. [lomydeHHble  pe3ysibTaThl  JAKOT
OCHOBAaHME  pPEKOMEHJOBaTb  IPUMEHEHHE  TI'PYHTOPE3MHOBBIX
MPOCIOEK B HHXEHEPHOH MNpaKTUKE W CUMUTAIOTCA SKOHOMUYECKU
3¢ (PEeKTUBHBIM CHOCOOOM TOBBIIICHUS HAJEKHOCTH TPAHCIOPTHOM
HHQPACTPYKTYPHI.
Karouessie ciaoBa: BIM, nudpoBoe cTpoutenbcTBo, HOpMAaTHBHO-
MpaBOBOE PEryJUPOBaHUE, CTPOUTENbHBIH CEKTOp, LHudpoBoe
co00I1IECTBO
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Introduction

Contemporary trends in the digitalization of the construction industry highlight the growing
importance of Building Information Modeling (BIM) technologies in enhancing the efficiency of
design, construction, and operation processes for buildings and infrastructure assets. In the context
of global digital transformation, rapid urbanization, and increasing complexity of architectural and
engineering solutions, traditional construction management methods are becoming less effective—
necessitating a transition to integrated digital tools.

BIM-based technologies, grounded in the concept of Building Information Modeling,
significantly reduce errors during the design and construction stages, improve the accuracy of cost
estimation, minimize risks, and optimize operational expenditures. The use of a digital information
model ensures transparency of design decisions, enhances coordination among all stakeholders in
the investment and construction process, and increases the level of automation in asset management
throughout the entire life cycle [1].

For Kazakhstan, the implementation of BIM represents a strategically important direction
for the development of the construction industry, as it contributes to increasing competitiveness,
reducing costs, and improving the quality of built assets. However, the digitalization process
requires a comprehensive approach that includes the enhancement of regulatory frameworks,
technological modernization, workforce training, and active government support [2].

Global experience confirms that the application of Building Information Modeling
technologies plays a pivotal role in modernizing the construction sector, enhancing efficiency at the
stages of design, construction, and operation. At the same time, each country develops its own BIM
implementation strategy, taking into account national regulatory frameworks, the industry’s
technological readiness, and the level of government support. There is no universal recipe for digital
transformation: the pace and methods of BIM adoption vary depending on numerous factors,
priorities, and strategic objectives. Countries adapt their approach to BIM based on their specific
needs and capabilities, resulting in diverse models and rates of implementation.

For example, in the United Kingdom, construction digitalization has been declared a key
instrument for increasing productivity and reducing costs. The Government Construction Strategy,
adopted in 2011, set targets for transitioning to digital technologies, and since 2016, the use of
Level 2 BIM has been mandatory for all public sector projects. National standards (the PAS 1192
series) formed the foundation for the international 1ISO 19650 standard, while the establishment of a
Common Data Environment (CDE) enabled effective project information management. The
outcomes were significant: in 2014-2015, the total budget savings attributed to BIM
implementation amounted to approximately £0.85 billion, and the share of companies using BIM
grew from 13% in 2011 to over 70% by 2020. This experience highlights the critical role of active
government policy and standardization in driving the digital transformation of the construction
sector [3].

Finland was one of the first countries to implement BIM at the national level. As early as the
early 2000s, a nationwide construction digitalization program was launched, and in 2007, the state
agency Senate Properties mandated the use of BIM in all its projects, emphasizing full life cycle
management of built assets. This approach improved design accuracy and reduced subsequent
operational costs. In 2016, the “BIM Roadmap 2035 was adopted, aiming for full digitalization of
the construction sector by 2035. By 2022, an estimated 93% of architectural firms and 60% of
engineering companies in Finland were using BIM, positioning the country among global leaders in
the level of BIM adoption [4].

In contrast, Italy—where the construction sector focuses heavily on large-scale
infrastructure projects and the restoration of historical buildings—has adopted digital technologies
more gradually. Decree No. 560/2017 established a phased transition to BIM for public sector
projects, adapting new tools to local conditions. BIM implementation is expected to reduce
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construction timelines for infrastructure by improving the accuracy of design decisions and
enhancing stakeholder coordination. Moreover, information models are already being used in the
restoration of architectural heritage sites, increasing transparency in condition monitoring and
facilitating maintenance planning [5].

Singapore stands out as one of the global leaders in construction digitalization, driven by
strong government support and clearly defined regulations. The national Singapore BIM Guide and
the CORENET X platform for electronic submission of project documentation have ensured
standardized BIM implementation across the industry. Particular emphasis in Singapore is placed
on integrating BIM with urban management systems, which enhances project transparency and
automates oversight of construction execution. The adoption of BIM technologies has led to
approximately a twofold increase in on-site labor productivity, a 10-20% reduction in design costs,
and a significant decrease in construction errors [6].

The United States does not have a unified national BIM policy; however, major construction
corporations and federal agencies—such as the General Services Administration (GSA) and the
U.S. Army Corps of Engineers (USACE)—widely implement digital technologies. The National
BIM Standard (NBIMS), developed by the National Institute of Building Sciences (NIBS), serves
as a reference framework for BIM use across different industry segments. In the private sector,
Building Information Modeling is primarily aimed at improving productivity, reducing errors, and
enhancing project team coordination. Significant attention is also given to integrating BIM with
advanced technologies—such as virtual and augmented reality, artificial intelligence, and Internet
of Things (loT) sensors—to automate design, construction, and asset management processes. By
2021, an estimated 74% of architectural firms in the U.S. were using BIM, and adoption among
large firms reached approximately 90%, indicating widespread uptake across the market [7].

Australia, similar to the United States, has not introduced a federal mandate for mandatory
BIM adoption; however, its implementation is actively promoted at the level of individual regions
and organizations. In several states—such as New South Wales and Queensland—BIM use is
already mandatory for public infrastructure projects, which is accelerating the digital transformation
of the construction sector. Professional associations and government clients are encouraging the
transition to BIM Dby integrating digital requirements into project standards and contractual
frameworks [8].

Global experience demonstrates a variety of approaches to BIM implementation, yet all
emphasize the importance of strategic government support for digitalization. In line with these
trends, Kazakhstan is developing its own strategy for the digital transformation of the construction
sector. This strategy includes the development of a modern regulatory framework, the creation of a
unified information platform for construction data management, the integration of BIM
technologies into public procurement processes, and the modernization of educational programs to
train a new generation of professionals. Other key components include the establishment of a
national BIM certification system and the adoption of open data formats to ensure interoperability
between software solutions [9].

The aim of this study is to analyze the challenges and prospects of effective BIM
implementation in Kazakhstan’s construction industry by examining international experience and
national specificities, and to propose strategic approaches for a successful digital transformation of
the sector.

Methods
A comprehensive approach was applied in this study to examine Kazakhstan’s BIM

implementation strategy in the construction sector, taking into account the regulatory, economic,
technological, and organizational aspects of digitalization.
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An analysis of the regulatory framework of the Republic of Kazakhstan was conducted,
covering current legislative and technical documents related to the implementation of information
modeling. In particular, the Concept for the Implementation of BIM Technologies in Industrial and
Civil Construction (approved in 2017) was reviewed, along with the potential for adapting
international standards for information management—such as the I1ISO 19650 series—to national
practices. In addition, the study examined existing domestic technical regulations governing digital
construction and reflecting emerging technological requirements.

To identify effective mechanisms for BIM implementation, international experience in the
digitalization of the construction sector was analyzed across several countries, including the United
Kingdom, the United States, Finland, Singapore, China, South Korea, Australia, and others. The
analysis focused on national BIM development strategies, legislative initiatives, and the economic
efficiency of digital technology adoption in the construction industries of these countries.

Based on the analysis conducted, the key barriers to BIM implementation in Kazakhstan
have been identified—namely, technical, organizational, human resource, and regulatory
challenges. A set of systemic recommendations has been proposed to support a sustainable
transition to digital methods in the construction sector. Furthermore, drawing on international
experience, a preliminary digitalization roadmap for Kazakhstan’s construction industry for the
period 2025-2030 has been developed. It outlines the stages of BIM implementation and assesses
the impact of regulatory changes, educational programs, government incentives, and technological
innovations on the digital transformation process.

Results

The process of BIM implementation in Kazakhstan is actively progressing; however, its
widespread adoption is hindered by several factors. In recent years, interest in digitalization has
increased: the Concept for BIM Implementation was adopted in 2017, and efforts have begun to
adapt international 1SO 19650 standards to national practice. Nevertheless, the use of BIM remains
fragmented—there are no mandatory requirements for BIM in public sector projects, and digital
design is applied selectively, mainly in large-scale infrastructure developments. Companies’
readiness to transition varies significantly due to disparities in equipment, workforce qualifications,
and financial resources.

Key Barriers to BIM Implementation:

— The absence of mandatory regulations slows down digitalization, as organizations postpone the
transition due to concerns over additional costs. Legislative amendments are needed to grant
legal status to information models and to establish clear deadlines for mandatory BIM adoption
in public sector projects.

— High costs for software, training, and process restructuring, especially for small and medium-
sized enterprises (SMEs). There is a need for subsidies, concessional loans, and grant support.
The current cost adjustment coefficient in project estimates only partially offsets expenses, so
the financing system should be expanded.

— Shortage of qualified personnel. Updating university curricula, expanding professional
development courses, and promoting international certification will help build a professional
community of BIM specialists.

— Weak market incentives. Effective measures include tax benefits, tender preferences, advisory
support, and co-financing programs.

A successful digital transformation requires a comprehensive ecosystem that includes
unified regulations, financial mechanisms, technological solutions, and a skilled workforce. A key
condition is the introduction of mandatory BIM requirements in public procurement, along with the
adaptation of international standards such as 1SO 19650 and IFC. The development of domestic
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BIM platforms will reduce dependence on foreign software, while support for startups will
accelerate innovation.

Financial instruments will yield returns through increased productivity and reduced costs.
Government support for digital construction—such as tax incentives, software subsidies, and
project co-financing—will accelerate the transition to BIM among companies. A phased
implementation through pilot projects on significant facilities will help identify barriers and refine
methodologies, after which solutions can be scaled up. The use of digital models during design and
operation stages will enhance transparency, reduce expenses, and facilitate the prediction of asset
conditions.

Thus, regulatory reforms, economic incentives, the development of national IT solutions,
and systematic workforce training will create the necessary conditions for widespread BIM
adoption and enhance the competitiveness of Kazakhstan’s construction industry.

Discussion

BIM implementation in Kazakhstan is only achievable through a comprehensive program that
encompasses the entire cycle of digital transformation, including sequential phases, clear
distribution of responsibilities, and a transparent system for monitoring outcomes. International
practice shows that a sustainable transition to BIM technologies is achieved when regulatory
frameworks, technical solutions, and educational initiatives are aligned and mutually reinforcing.
The national roadmap is structured in two phases (2025-2030): first, a pilot stage to test
technologies and identify bottlenecks; second, the scaling up of digital tools across the entire
construction sector.

The central element of the program is a unified digital environment. Kazakhstan is already
deploying the Unified Construction Platform (UCP), designed to consolidate data on all projects,
automate information exchange, and increase transparency in construction processes. Similar
ecosystems, which have proven effective internationally, help shorten design timelines, reduce
errors, and save resources.

To accelerate the transition of companies to BIM, pilot projects have been launched. These
serve as testing grounds for methodologies, help identify implementation barriers, and generate
recommendations for the industry. The experience gained from these pilot projects is also being
extended to the private sector.

A powerful driver of adoption is the mandatory use of information modeling in public
procurement. Updated tender requirements that include BIM criteria improve project quality, reduce
risks, and enhance the transparency and accountability of public spending. International experience
shows that when governments enforce digital requirements, private companies are more likely to
invest in new technologies.

The promotion of BIM is supported by industry conferences, seminars, exhibitions, and
collaboration with international organizations. These activities help build a professional community
and disseminate best practices.

The development of R&D and support for local BIM software developers will reduce
dependence on imported solutions, enhance technological autonomy, and open up opportunities for
export.

BIM enhances project transparency and manageability by providing a unified model
accessible to clients, designers, contractors, and regulators, thereby minimizing uncoordinated
changes and data duplication. Automated compliance checks, clash detection, and specification
generation reduce errors and rework. The digital model facilitates accurate quantity take-offs,
resource planning, and site logistics, helping to reduce waste and unplanned costs. For the
government, BIM provides early risk detection and precise control over timelines and budgets.
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During the operation phase, the digital asset passport simplifies maintenance and upgrades, reduces
failure rates, and lowers operational costs.

Conclusions

The implementation of Building Information Modeling (BIM) technologies is a strategically
important direction for the modernization of Kazakhstan’s construction sector. The consistent
execution of a comprehensive set of core and supporting measures will enable a full transition to
digital technologies, enhance project management efficiency, reduce costs, and minimize errors
during the design and construction stages.

Key measures—including the update of a unified industry-wide digital platform,
improvement of the regulatory and technical framework, modernization of educational programs,
and implementation of pilot projects—will provide a solid foundation for the mandatory and
widespread adoption of BIM. Additional efforts, such as the promotion of digital technologies
through conferences and awareness campaigns, support for scientific research and domestic
software development, and collaboration with international organizations, will accelerate the
implementation process and facilitate the adaptation of global best practices to Kazakhstan’s
specific context.

The expected outcomes of BIM implementation will be reflected in key indicators of
successful digital transformation within the construction sector. These include the development of
an appropriate regulatory framework, an increase in the share of projects delivered using BIM,
improved transparency in stakeholder collaboration, and the upskilling of professionals through
international certification systems.

The comprehensive implementation of the proposed strategy will lead to the creation of an
efficient and competitive construction sector aligned with international standards. Large-scale
adoption of BIM technologies will improve construction quality, reduce costs and project timelines,
and enhance life cycle management of buildings and infrastructure. In the long term, this will
contribute to the sustainable development of Kazakhstan’s construction industry, strengthen its
competitive position, and facilitate integration into the global digital economy.
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Expansion joints and the interface zone of road pavement on bridges and overpasses
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Abstract
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the ends of joints (metal trims). Such loads lead to rapid failure of all
expansion joints that are fixed in the roadway.

It is obvious that the increase in traffic volume contributes to the
increase in damage, but it is worth noting that uniform loading with a
certain frequency leads to the same result, whereas impact loads
occurring after the appearance and progression of damage have a
much more damaging effect. To date, most efforts to reduce potholes
and rutting at joints with expansion joints have focused on reducing
rutting, especially in the areas adjacent to expansion joints. To solve
this problem, various constructive solutions of the junction of the
bridge pavement with the expansion joint have been proposed,
including: the use of transition zones, the introduction of concrete
tributaries, the use of damping polymer concrete tributaries (edgings).
Keywords: defects of asphalt concrete pavement, expansion joint,
edging, rubber compensator.
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AHHOTAIUA

Korma dQaxTuueckass MHTEHCHMBHOCTHh JBW)KCHHUS TPAHCIIOPTa 3HAYUTEIBHO
NIPEBBIIACT 3allJIAHUPOBAHHBIE 3HAYEHHUS, 3TO NPHUBOJUT K YCKOPEHHOMY
W3HOCY JOPOKHOTO TIOKPBITHS H 00pa3oBaHWIO KoyeWHocTH. JlaHHas
npobiemMa akTyallbHAa Ha CKOPOCTHBIX MAarucCTpalbHBIX YJIMLAX Tropoja
Anmatsl. O6pa3zoBaHue Kojeil B acaabTOOETOHHOM HMOKPBITHH, OCOOEHHO B
MecTax Je(OpMaLMOHHBIX LIBOB, IPUBOJUT K yAapaM KOJIEC aBTOTPAHCIIOpPTa
M0 TOPIIaM CTHIKOB (METaJUTMYECKUM HakKJaakaM). Takue Harpy3Kd MPHBOMIST
K OBICTpOMY paspylLICHHIO BceX JAe(pOpMalMOHHBIX IIBOB, KOTOpbIE
3aKpEIUICHBI Ha ITPOE3KEN YaCTH.

OueBUIHO, YTO YBEIUYEHHE MHTEHCUBHOCTHU JBMKEHHUS CIIOCOOCTBYET
YBEJIIMYCHUIO yIiepOa, HO CTOMT OTMETHTh, YTO pPAaBHOMEpHAs Harpyska c
OIpeJIeIEHHON NePUOIUYHOCTBIO IPUBOAUT K TOMY )K€ Pe3ysbTaTy, TOr/1a Kak
yAapHbIe HAarpy3KH, BO3HUKAIONIME IIOCIIE IOSIBICHUS W IMPOTPECCUPOBAHUS
MOBPEXJICHUM, OKa3bIBAIOT Topa3o Ooiee pa3pymuTeabHoe Bo3eiicteue. Ha
CETONHSIIHUN JIeHh OOJBIIMHCTBO YCHIMH 10 yMEHBIICHHUIO BBIOOWH H
KOJIGHHOCTH Ha CTBIKAX C KOMIIEHCATOpaMH OBUIO COCPEIOTOYEHO Ha
YMEHBIIICHUN KOJEWHOCTH, OCOOCHHO Ha YydYacTKax, NPWICTAlIUX K
KomreHcaTopaMm. Jlng pemieHuss SToi  mpoOieMbl ObUIM  MPEIOKEHBI
pa3NuYHble KOHCTPYKTHBHBIC PEIICHHS COCIUHEHHS IOPOKHOTO TTOKPBITHS
MocTa ¢ 1ehopMaIIMOHHBIM IBOM, B TOM YHCJIE: HCIIOIb30BaHHUE MEPEXOIHBIX
30H, BBEJEHHE OCTOHHBIX IPHUTOKOB, HCIOJIH30BAHUE JAEMIPUPYIOMIHX
MOJMMEPOETOHHBIX MPUTOKOB (KAHTOB).

KiioueBbie cJioBa: Te(eKThI ac(hambToOOETOHHOTO
AepOopMallMOHHBIN I0B, OKAHTOBKA, PE3MHOBBIN KOMIIEHCATOP.
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Introduction

There are problems with expansion joints on road bridges and overpasses in Kazakhstan [1-
3]. These problems are related to several factors - increased traffic load, climatic conditions, quality
of materials and human factor (violation of jointing technology) [4-8]. As it is known transport load
includes two main factors: the first is dynamic load associated with the intensity of urban traffic, the
second is static load associated with the congestion of urban roads in certain directions (traffic jams
in peak hours) [9, 10]. The dynamics of motor vehicle traffic is not constant and the speed limit
varies from 2 - 5 km/h to the permitted range of 60 km/h. The traffic flow also has significant
differences in mass, passenger cars weighing from 900 kg to 3.5 tonnes, buses 12 - 19 tonnes,
trucks 2 axles - 18 tonnes; 3 axles - 25 tonnes; 4 axles - 32 tonnes; 5 axles - 35 tonnes are moving
on the roads. [11]. Since the axle spacing is different, the dynamic impact is also very different, so
wheel impacts cause pavement failure on road bridges and overpasses [12-15]. Prolonged stopping
on road bridges and overpasses also adversely affects and deforms the pavement. The increased
dynamic impact is due to the difference in height between the top of the expansion joint and the
pavement surface, forming a ‘step’ [16-18]. To avoid asphalt concrete rupture, expansion joints are
used on road bridges and overpasses, which are made using different schemes and materials [19-
20].

Examples of the main defects of asphalt concrete pavements on bridges and overpasses in
Almaty are presented in Figures 1 and 2.

Figure 1. Exits on Ryskulov's Kuldzhinsky trakt, Almaty city
[photos taken by the author Bondar 1.S.]

Figure 2. Transport interchange and exits on the Northern Ring Highway, near Salem Shopping
Centre, city Almaty [photos taken by the author Bondar 1.S.]
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Single profile (beam) expansion joints (DS) of OP-DS-K brand are designed in accordance
with the requirements of the organisation's standard STO 41006842-002-2019 and fully meet the
requirements of GOST R 1330-2024 and SP 3543330. Expansion joints are designed to provide
movement of adjacent bridge (or other) structures to compensate for changes in expansion gaps.
Expansion joints can be installed on bridge structures with different types of spans (steel, reinforced
concrete, etc.) Girder expansion joints of OP-DSH-K2 brand provide safe and comfortable passage
of vehicles over them. Special - design of the DS element guarantees tightness of the expansion
joint during operation. High quality of the materials used, as well as a professional approach to the
design and production of expansion joints brand OP-DSH-K2 makes them safe in operation
throughout their entire service life. The expansion joints were designed for use in bridges with high
traffic flows, they are resistant to snow ploughing equipment and loads from extra heavy vehicles.

Methodology

In order to reduce the impact of traffic loads on the joints between two slabs or between a
slab and the carriageway, in recent years the maintenance services responsible for the operational
safety of the city's roads have started to install expansion joints with rubber expansion joints.

The expansion joint with rubber compensator consists of three parts: hot-rolled profiled steel
beam (profile), rubber seals and anchors. Its advantages are simplicity of construction, ease of
installation, durability and convenience. The main types of profile (edging) are: C-type (Fig. 3), F-
type (Fig. 4), E-type (Fig. 5).

sz
Rubber compensator ; Profile Anchors
Concrete C50 (B40) |

(

L Reinforcement

[ o o) A
i D i e e B
o7 p 4
s i -
p .
} / X
A & Q ~
N/ tg '_JJ 1/ & 12mm
4 e ' ‘D

Y 1/ /N
I ‘ \/\ 1 = J\l i
~_—ﬂm_..50.._,5ﬂ-—2m—-— ’ Reinforcement ¢ 16m
W | ==
IR
Type C80

Figure 3. Expansion joint with rubber expansion joint type C80 [the drawings are taken from the
website https://k2-engineering.ru/produktsiya/deformatsionnye-shvy/odnoprofilnye-
deformatsionnye-shvy, edited by Bondar 1.S.]
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Figure 4. Expansion joint with rubber compensator type F80
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[the drawings are taken from the website https://k2-engineering.ru/produktsiya/deformatsionnye-
shvy/odnoprofilnye-deformatsionnye-shvy, edited by Bondar 1.S.]
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Figure 5. Expansion joint with rubber compensator type E80 [the drawings are taken from
the website https://k2-engineering.ru/produktsiya/deformatsionnye-shvy/odnoprofilnye-
deformatsionnye-shvy, edited by Bondar 1.S.]

Border - elements OP-DSH-K?2, edging in the deformation gap contours of adjacent
structures (roadway on the structure, the end of the span structure, the edge of the head part of the
support or the wardrobe wall of the stand) anchored in them and designed to absorb forces from
overlapping gap elements and to protect the edged elements of the structure from destruction under
the impact of vehicles. The list of applied edging in beam expansion joints of OP-DSH-K2 grade.
The flanges of the edge profile serve for attaching the waterproofing membrane of the deck (Fig. 6).

L0
‘

A

Figure 6. Edging for expansion joints OP-DSH-K2 [the drawings are taken from the website
https://k2-engineering.ru/produktsiya/deformatsionnye-shvy/odnoprofilnye-deformatsionnye-shvy,
edited by Bondar 1.S.]

Table 1. Geometric Characteristics of Bands for Expansion Joints OP-DSH-K2

Type Displacement (mm) InZtaIIation dimensions (m];n)
C80 80 40 (0-80) 50(10-90)
F80 80 40 (0-80) 50 (10-90)
E80 80 40 (0-80) 50(10-90)

1. Under special requirements, displacements can reach up to 100 mm.

2. Installation dimensions A and B are specified at an average temperature.
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Linearity of the shaped profile used in the DS along the length corresponds to the tolerance
of 1.0 mm/1 m, within the whole length - 5 mm/10 m, Screw-shape is not more than 1 mm/1 m. The
edge bearing profiles are made of shaped (long) rolled products. The manufacturing plant, which
carries out shaping of the steel profile by solid hot rolling or solid hot processing, guarantees the
absence of hidden defects along the entire length of the profile. At the request of the project the
border of the DS can be made by welding of shaped solid drawn profile and long angle rolled
section by continuous welded seam according to GOST 14771, at that 30% (up to 100% at the
request of the opening) of welded seams are subjected to ultrasonic examination. Welded seams of
0S-DS-K2 grades meet the requirements of GOST 5264, GOST 8713 and GOST 14771.

Bearing profiles (edging) are treated with an increased degree of anticorrosion protection.
Anticorrosive coating of DSH corresponds to the category of corrosive aggressiveness of the
atmosphere not lower than C4 (high) according to GOST 346672. Durability of anticorrosive
coating corresponds to category H (more than 15 years) according to GOST 346671.

The main elements of the beam expansion joint of OP-DSH-K2 brand are edge bearing
profiles (edging), anchoring elements and sealing compensator (Fig.7).
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Figure 7. Girder expansion joint OP-DSH-K2 (section) a - opening of DS; 1 - anchor plate; 2 -
anchor ring; 3 - compensator; 4 - edging. [the drawings are taken from the website https://k2-
engineering.ru/produktsiya/deformatsionnye-shvy/odnoprofilnye-deformatsionnye-shvy, edited by
Bondar 1.S.]

Due to the presence of various configurations of the bearing profile execution, as well as a
large variability of the anchor elements execution, the design of DS can be applied at any
dimensions of the expansion joint lining areas and any thicknesses of asphalt pavement or other
pavement.

In beam expansion joints, sealing expansion joints are used [21], which allow for a
displacement of the structure from 40 to 120 mm. For beam expansion joints with an opening of
100 mm and above, which are used on motorways near settlements with a permitted speed of motor
vehicles over 90 km/h, as well as on roads in the settlements themselves, it is recommended to use
additional noise-reducing structures. Here are two options of design solutions for noise reduction:

1) application of special noise-reducing plates, such beam DSs are labelled ‘OP-DS-K2-
shp’ (Fig. 7);

2) application of expansion joint designs with special wave-shaped borders, such beam
joints are labelled ‘OP-DSh-K2-v’ (Fig. 9).
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Figure 8. Expansion joint OP-DSH-K2-shp with noise-reducing plate [the drawings are taken from
the website https://k2-engineering.ru/produktsiya/deformatsionnye-shvy/odnoprofilnye-
deformatsionnye-shvy, edited by Bondar 1.S.]
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Figure 9. Special wave-shaped border OP-DSH-K2 [the drawings are taken from the website
https://k2-engineering.ru/produktsiya/deformatsionnye-shvy/odnoprofilnye-deformatsionnye-shvy,
edited by Bondar I.S.]
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Figure 10. Photographs of the OP-DSH-K2-in wave-shaped border
[the drawings are taken from the website https://k2-
engineering.ru/produktsiya/deformatsionnye-shvy/odnoprofilnye-deformatsionnye-shvy]
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Results

Let us calculate the total temperature displacement of the free end of the span structure by
applying the formula [17]:

AT: ]/TaLAT, (1)

rae YT — is the reliability coefficient for temperature effects;

o — is the coefficient of linear thermal expansion, (1-107);

L — is the design length of the span structure from which the displacements are determined
(2x24 m);

At — range of change of design temperatures from Tmin t0 Tmax taking into account the
increase of this range due to the heating of the structure under the influence of sunlight, including
non-uniform heating and non-uniform temperature distribution along the cross-section of the
element [22].

Normative air temperatures in warm and cold seasons should be set equal: t,; =
+40°C; t,x =~ —40°C; can be accepted t,r = t,r — 15°C;

tX = tn,X + 150C,

The distances between the edges of OP-DSH-K2 expansion joints of types C80, F80 and
E80 measured at different temperatures in the range from -30°C no +30°C are shown in Figure 10.
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Figure 10. Diagram of dependence of displacement of expansion joints on temperature
[The graph was built by the author Bondar 1.S.]

Discussion

The calculated width determined by the formula (1) of one joint from the action of
temperature -40 ° C is equal to half of this value, that is, if by calculation AT turned out to be 16
cm, the half will be 8 cm. For a comfortable passage through the deformation joint the value of its
opening should not be more than 8 cm [23], otherwise due to the ‘failure’ of car wheels between the
edging dynamic coefficient (1+p) increases, which is an additional unfavourable factor, increasing
the impact of traffic load on the bridge spans. The presence of defects in the area of expansion
joints significantly increases this coefficient (1+pu) due to the disturbance of the smoothness of the
carriageway micro-relief.
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Judging from the results of Figure 10, the presented types of expansion joints fulfil this task
perfectly. The best performance at different temperatures in the range from -30°C to +30°C, i.e. the
smallest displacement between the borders of the OP-DSH-K2 expansion joints of the F80 type at -
30°C outside temperature was 6.8 cm, and at +30°C the displacement was 5.4 cm.

Conclusion

It has been established that after commissioning of bridges and overpasses in a couple of
years deformations, displacements, deep cracks and potholes in the zones of expansion joints will
be inevitable in the zones of road asphalt concrete pavement with the depth from 3 cm to 10 cm.
Existing damage and deformation of expansion joints on bridges and adjacent pavement areas can
cause serious vehicle accidents and road accidents.

Thanks to the use of expansion joints with rubber compensator on the spans of bridges,
overpasses and transport interchanges of Almaty city, the operational safety of transport structures
has significantly improved, which in turn gave a positive economic effect [24]. The accumulated
experience allows adapting the designs of OP-DSH-K2 beam expansion joints of types C80, F80
and E80 for application on oblique spans, on spans with a surface system of drainage devices, with
combined traffic of road and tram transport and on railway crossings, approaches to bridges, etc.
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Tyiingeme

Makana KOJ KYPBUIBICTaphbI YILiH Ie0TEXHUKAIIBIK

CEMCMOM3OIIAIIHSIIA KOJITAaHBUIATHIH TOTIBIPAK-PE3CHKE
Maxara xenni: KOMITO3UTTEPIHIH THIMIUIIIH 3€pTTeyre apHajifaH. 3epTTeyAiH
g;zﬁz;gi;l orri: HET13I1 MakcaThl — KYPbUIBIMHBIH 1pretacbl MEH TaOWUFH TOMbBIPAK
14 mambip 2024 HET131 apachlHAAaFbl YHEPTHUSHbI CIHIPETIH apaliblK KaOaTThl €HII3y
KaGbinnanaer: apKBUIbI CEHCMMKAIBIK TOJIKBIHAAPBIH HH(PAKYPBUIBIMFA 9CEPiH

12 mringe 2024 o . . - .
a3anTy. B¥J'I HWHHOBAIUAJIBIK TICLI 3CIPECC CECUCMUKAJIBIK 66HC€HI[1

alimMakTapia KeJiK O KYHeNlepiHIH CEeWCMHUSIIBIK TO3IMAUIIrH
apTThIpyFa OarbITTaJIFaH.

JlabopaTtopusiblK ~ TOKIpUOENIep aKCeIepOMETPHUSUIBIK — Talaay
omicTepl apKbUIbI XKYPri3iiai, Oy TaOWFU TONBIPAK TEH PE3EHKE
TYHIpIIIKTEpi  KOCBUIFAH  TOMBIPAK  apKbUIbl  OepineriH
TepOeNIiCTepIiH aMIUIUTYIaChl MEH JKULUIITIH oJIIIeyre MyMKIHJIIK
Oepai. Hotmxenep peseHke OeeKTepaiH KOCBUTYBl TOMBIPAKTHIH
neMIiepiik KacHeTTEpiH €19yip apTThIPaThIHBIH KOPCETTi. ATam
aliTKaHIa, TOMbIpAaK-PEe3eHKE KadaThl MINNHIAI YACyAl TaOuru
TOMBIPAKIEH caJbICThIpFaHia mamMaMeH 33%-Fa a3alTTel, Oy
MaTepHAABIH CEHCMHUKAIBIK YHEPTUSHBI THUIMAL CIHIpIM, ceHinTy
KaOlJIeTIH IoIeIIeH 1.

CoHbBIMEH KaTap, 3epTTey KaiTa eHJIeNreH IWHATapIaH aJlbIHFaH
pe3eHKe TyHipHIikTepin naiaananyJIbiH SKOJIOTHSITBIK
apTHIKIIBUIBIKTAPBIH KOpceTedi. byl oic TEeXHUKANBIK JKaFbIHAH
TUIMIII FaHa eMec, COHBIMEH Karap KalTa ©HJeIMEWTiH
KJIBIKTApIbl KOJIJAaHY apKbUIBI JKOJOTHSIIBIK TYPAKTBUIBIKTHI
apTThIpyFa bIKIAI €TE/i.

3eprTey OapbIChIHIA JKacajFaH OJICTEME CEHCMHUKABIK KAyimTi
alilMaKkTapJarbl KON  KYPBUIBIMJIAPBIHBIH ~ CEHIMJIUIINT  MEH
Kayilci3AiriH apTThIpy YINIH THIMII opi YHeMIi ImemiM Ooja
amanel. AJIBIHFAaH JIEPEeKTep TOMBIPAK-PE3eHKE KOMIO3UTTIK
TEXHOJIOTHSICHIH HMHXKEHEPIIK TokKipuOene KoJigaHyFa YCBIHYFa
Heri3 oepei.

Tyiiin ce3aep: ceficMHKaNbIK OKIIAyay, AeMI(epiik KadaT, ko
KYPBUIBICTaphl, aKCEIEPOMETPHSIIBIK TaJay.
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AHHOTANUA
Cratest TOCBSIIEHa  HCCIEAOBAaHUIO  A()(PEKTUBHOCTH  MOYBEHHO-
PE3MHOBBIX KOMITO3UTOB, HCIIOJIB3YEMBIX B KadyeCTBE ACMI(UPYIONINX

o CJIOEB JJIA T €OTEXHUUYCCKOMH CCﬁCMOH3OHHHHH AOPOIKHBIX COOPY)I(CHI/Iﬁ.
OCTyIUJIA:

12 anpenst 2024 OCHOBHOﬁ OCIIbKO ABISICTCA CHHIXKCHHEC HEIraTUBHOI'O BO3)1€I>1CTBPI5[
PerensnpoBanye: CelicMMYeCKMX  BOJIH  Ha  HMH(PACTPyKTypy  IyTéM  BBEJICHUS
11'11 r::éojieqam IPOMEKYTOUHOI'0, TOIJIOMAIONIEr0 YHEPTHIO CIOS MEXKIY €CTECTBEHHLIM
12 moms 2024 IPYHTOBBIM  OCHOBaHMEM U  (DYHJAMEHTOM  COOPYXEHHSA.  DTOT

MHHOBAIIMOHHBIM TOJXOJ HAIpaBJieH Ha IMOBBIIIEHHWE CEHCMOCTOMKOCTH
TPAHCHOPTHBIX CHCTEM, OCOOCHHO B CEHCMOAKTUBHBIX pailoHaXx.
JlaGopaTopHble HKCIEPUMEHTHl OBLIM TPOBEACHBI C HCIOJIH30BAHUEM
METOJIOB aKCEJIEPOMETPUUYECKOT0 aHAJIM3a AJI1 U3MEPEHUS aMILIUTYIbl U
4acTOThI KoJieOaHU, epealoXcs Yepe3 IPUPOIHBIN IPYHT U TPYHT C
No0aBJIEHUEM  PE3MHOBOM  KpOWIKW. Pe3ymbTaThl  MOKa3anid, 4YTO
BKJIFOUEHUE PE3UHOBBIX YaCTHUI[ CYIIECTBEHHO YIy4IlaeT AeMI(pUpPYIOLIIe
CBOMCTBa MOYBHI. B yacTHOCTH, €JI0W MOYBEHHO-PE3NHOBOIO KOMIIO3UTA
CHIDKAJI MMKOBOE ycKopeHue Ha ~33 % 1mo cpaBHEHUIO ¢ HEOOpaOOTaHHBIM
IPYHTOM, YTO MOJATBEPAWIO CIOCOOHOCTh MaTepuana 3(pdexTuBHO
MOTJIONIaTh U paccenBaTh CEHCMUYECKYIO SHEPTHUIO.

Kpome  Toro, UCCIIEIOBaHKE MOMUYEPKUBAET  DKOJIOTHYECKUE
MPEUMYIIECTBA HCIOJIb30BaHUS PE3UHOBOW KPOILIKH, MOJYyYEHHOU U3
nepepaboTaHHBIX MIUH. DTOT MOJIXOJA SBISAETCS HE TOJIBKO TEXHHUYECKH
3¢ (PEeKTUBHBIM peIIeHuEM ISl CEHCMOM3OJSAIMN, HO W CIOCOOCTBYET
YCTOWYMBOMY  YIPAaBIEHUIO  OTXOAAMH,  IOBTOPHO  HCIOJB3YyS
TpyJIHOpa3JaraeMble MaTepHalbl.

PazpaGoranHass MeTonuka TpeACTaBiIsieT Cco0OW  MPAaKTUYHYIO U
HSKOHOMUYECKH BBITOJHYIO CTPAaTErHio MOBBIIECHUS HAAEKHOCTH U
0€30MacHOCTH JIOPOXKHBIX KOHCTPYKIMH B CEHCMOOMACHBIX 30HAX.
[TorydyeHHbIe JaHHBIE TOJEPKUBAIOT BHEIPEHHE TEXHOJIOTUU ITOYBEHHO-
PE3NHOBBIX KOMIIO3UTOB B MH)KEHEPHYIO NMPAKTUKY KaK MHHOBALMOHHOTO
pEIIeHHsI, COYETAIONIETO CTPYKTYPHYIO 3P (HEKTUBHOCT M SKOJIOTHIECKYIO
YCTOMYHBOCTb.

KuroueBblie cjioBa: ceiicMon30msus, AeMIPUPYIOLUINI CI0M, TOPOKHbIE
COOPYKEHMsI, AKCEIEPOMETPUUECKUIN aHAJIN3.
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Introduction

Intense seismic activity poses a serious threat to transport infrastructure, especially in
regions with high seismicity. In the Republic of Kazakhstan, a significant portion of the territory is
located in seismically hazardous zones, particularly the southern and southeastern regions.
Historical earthquakes (Almaty 1911, Tashkent 1966, Zhambyl Region 2003, among others) have
demonstrated the vulnerability of engineering structures built using traditional technologies.
Damage and destruction of road bridges, overpasses, viaducts, and other elements of the transport
network during strong earthquakes lead to severe socio-economic consequences. Even when
construction standards are followed, conventional design solutions may prove insufficient.
Common problems include low density and strength of the subgrade, soil heterogeneity, high
groundwater levels, poor drainage, and resonance effects between seismic waves and the natural
vibrations of the structure. Statistics show that a significant proportion of structural damage is
concentrated in the "soil-foundation” interface. Therefore, it is highly relevant to develop solutions
capable of mitigating seismic impacts before the vibrations are transmitted to the superstructure.

The concept of geotechnical seismic isolation offers a fundamentally different approach to
seismic protection compared to traditional methods of structural reinforcement. The core idea lies in
creating a special damping layer between the building foundation and the natural subgrade, which
partially absorbs and dissipates the energy of incoming seismic waves. Such a layer can be
composed of soil mixtures with materials possessing enhanced damping properties—such as soil-
rubber, soil-bitumen, soil-silicate, soil-cement, and other composite geomaterials. Their
effectiveness is ensured by a combination of a low shear modulus (allowing the layer to deform and
cushion seismic vibrations) and high internal friction (promoting rapid attenuation of the wave
within the layer). As a result, the peak accelerations transmitted to the structure are significantly
reduced, thereby limiting horizontal displacements and dynamic loads on the superstructure [1].

In recent years, geotechnical seismic isolation has undergone successful testing in both
laboratory and field conditions. Vibration table experiments and numerical modeling have shown
that the inclusion of soil-rubber mixture layers can reduce the transmission of seismic energy to the
building superstructure by 30-60% [2]. International implementation of such systems already
includes real-world projects: for example, damping cushions made of glass beads and sand, gravel—
rubber filtering layers beneath foundations, and deformable bases applied in Japan, Italy, China,
New Zealand, and South Korea [3-6]. It has been noted that the use of geosynthetic layers, pile
rows, and other barrier elements is also effective in attenuating seismic waves within the soil [5, 6].
Recent studies confirm that geotechnical seismic isolation can enhance the seismic resistance of
both new and existing structures while remaining economically viable due to the availability of
local materials and reduced repair costs [4].

Particular interest lies in the use of recycled materials, such as rubber crumb from used tires,
in damping layers. This approach addresses two key issues: first, it enhances the seismic protection
of structures; second, it facilitates waste utilization, thereby reducing environmental impact. Crumb
rubber derived from worn-out vehicle tires is characterized by low density and high damping
capacity, making it an ideal component for seismic isolation layers [7]. According to research, the
use of such tire-derived aggregate (TDA) layers can significantly reduce dynamic forces. For
example, in numerical models of tunnels backfilled with tire crumb, reductions in deformations and
internal forces of 50-75% were achieved [7]. Other studies have noted that an optimal crumb
content of 30% in soil mixtures provides the highest seismic energy absorption. Thus, the
incorporation of tire waste into seismic protection not only addresses the challenge of disposal but
also delivers substantial benefits for ensuring structural reliability, aligning with the principles of
sustainable development in construction.

Despite the obvious advantages, the widespread implementation of geotechnical seismic
isolation in Kazakhstan is currently hindered by the lack of regulatory frameworks and standardized
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solutions adapted to local soil conditions. Nevertheless, the increasing seismic risks and limited
budgets for structural reinforcement underscore the need for cost-effective and efficient seismic
protection technologies. The geotechnical soil-rubber layer is one such technology: it is
inexpensive, easy to implement, and compatible with existing design practices. The aim of this
study is to experimentally assess the damping capacity of a soil-rubber layer in reducing seismic
impacts on the foundations of road structures. To achieve this goal, a laboratory methodology based
on accelerometric analysis was developed and applied to evaluate vibration transmission through
soil foundation models with different additive compositions. The study emphasizes both the
scientific novelty (the use of accelerometric methods and innovative materials) and the practical
relevance of the obtained results for seismic-prone regions.

Methods

The object of the study is the soil foundations of road structures that are subject to dynamic
loads during seismic events. The subject of the study is the damping properties of a composite
geomaterial based on soil and rubber crumb, used as an intermediate layer between the natural
subgrade and the foundation structure. The experimental part of the research was carried out under
laboratory conditions using tools for vibrational dynamic analysis.

A composite mixture was prepared using natural soil (representing the mineral composition
of the foundation) and rubber crumb derived from recycled automobile tires. The component ratio
was set at 80% soil and 20% rubber additive by weight. This proportion was selected based on
literature recommendations and technological considerations to ensure sufficient workability of the
mixture and a pronounced damping effect. For control testing, additional specimens made of pure
soil without additives (natural soil) were also prepared to enable comparative analysis with the soil—
rubber mixture.

The prepared components were thoroughly mixed until a homogeneous composition was
achieved (Figure 1). The resulting mixture was then placed into a standard cylindrical mold in
layers. Each layer had a thickness of approximately 50-60 mm. Compaction was performed using
the standard Proctor method with the laboratory unit UG-F: 40 blows were applied to the surface of
each layer using a special tamping weight (2.5 kg) dropped from a height of 300 mm. After
compacting a layer, its surface was slightly loosened to ensure bonding with the subsequent layer,
which was then added on top. This procedure was repeated until the mold was filled; the top layer
was leveled flush with the mold's rim. This method of mechanical compaction allowed the
modeling of dense soil and soil-rubber states that closely resemble real foundation conditions.

Figure 1. Preparation of the soil-rubber mixture [author's material]

The compacted specimen was carefully removed and placed into a larger-diameter testing
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container simulating a structural foundation. An accelerometer (BC111, standard ICP, sensitivity 10
mV/g, operating frequency range 0.5-15,000 Hz) was installed at the base of the container (beneath
the specimen). The sensor was mounted in such a way as to capture vibrations transmitted through
the specimen to the foundation.

To induce oscillations, an impact pulse was applied: a 469 g weight was dropped from a
height of 250 mm onto the top surface of the specimen. The falling weight generated a short-
duration impulse analogous to a seismic wave propagating downward through the foundation
model. The accelerometer positioned below the specimen recorded the transmitted signal (Figure 2).

Figure 2. General view of the experimental setup [author's material]

Signals from the sensor were transmitted to a multi-channel spectrum analyzer ZET 017-U8
(dynamic range: 80 dB, frequency range up to 20 kHz), which was connected to a computer running
ZetLab software. The recording parameters were selected to reliably capture the entire vibration
process—from the moment of impact to the complete attenuation of oscillations. The duration of
each impact recording was 1.0 second, including approximately 0.5 seconds before the impact
(background and impact moment) and 0.5 seconds after the impact to capture the decaying
vibrations. As a result, each experiment produced an accelerogram—a time-history plot of
acceleration—reflecting the response of the foundation model to the impact load.

To improve the reliability of the results, each configuration was tested through a series of
repeated trials. Specifically, three independent tests were conducted for the natural soil (three
weight drops from the same height and mass), and similarly, three tests for the soil-rubber mixture.
Before each repeated impact, the specimen was reinstalled, and the system was reset, or a newly
prepared identical specimen was used to eliminate the influence of structural changes or damage
accumulation from previous impacts. In total, six experiments were conducted under identical
conditions (three for soil, three for soil-rubber). For each series, the average peak acceleration
recorded by the accelerometer was calculated. Data processing and averaging were performed using
ZetLab software with built-in statistical analysis tools. Reproducibility of the accelerogram
waveform was also monitored—they showed high similarity within each set of three trials,
confirming the reliability of the testing methodology.

The obtained accelerograms (Figures 3—8) were displayed on the computer screen and saved
for subsequent analysis (examples of oscillograms are provided in Appendix 1 of the source
materials). The primary parameter used for comparison was the peak acceleration amplitude—the
maximum acceleration value transmitted through the specimen. This parameter characterizes the
proportion of seismic impact energy that the damping layer transfers to the foundation: a lower
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amplitude indicates more effective vibration attenuation. Additionally, the nature of vibration decay
(the rate of amplitude decrease on the accelerogram) was analyzed; however, the present article
focuses primarily on comparing peak acceleration values for different materials.

e i
Figure 3. Accelerogram of natural soil Figure 4. Accelerogram of natural soil
without additives. Experiment 1 without additives. Experiment 2
by \
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Figure 5. Accelerogram of natural soil Figure 6. Accelerogram of soil-rubber
without additives. Experiment 3 mixture. Experiment 1
l
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|
Figure 7. Accelerogram of soil-rubber Figure 8. Accelerogram of soil-rubber
mixture. Experiment 2 mixture. Experiment 3

Results

Table 1 presents the measured peak vibration amplitudes recorded by the accelerometer
beneath the specimens made of natural soil and soil-rubber composite under three repeated impact
tests. It is evident that in all cases, the model with the soil-rubber layer transmitted significantly less
vibration than the model consisting of pure soil. For example, in Experiment No. 1, the peak
acceleration through natural soil was 5.91 (in arbitrary acceleration units, close to m/s?), while for
the soil-rubber layer it was only 3.78. In Experiment No. 2, the values were 7.00 and 4.04,
respectively, and in No. 3 — 7.47 and 3.91. On average, the amplitude reduction due to the addition
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of rubber crumb was approximately 33-34% compared to the control soil. These data clearly
confirm the pronounced damping effect of the soil-rubber composite: the addition of 20% rubber
results in only two-thirds of the seismic energy being transmitted to the foundation compared to
conventional soil.

Table 1. Results of Experimental Studies. Peak Vibration Amplitude

Experiment Natural Soil Soil-Rubber Composite
1 591 3,78
2 7 4,04
3 7,47 391

Data analysis (Figure 9) shows that natural soil exhibits significantly higher vibration
amplitude values compared to the soil-rubber composite. In the first experiment, the amplitude for
natural soil was 5.91, in the second — 7.00, and in the third — 7.47. In contrast, the amplitude values
for the soil-rubber mixture were noticeably lower: 3.78, 4.04, and 3.91, respectively.

Comparison of vibration amplitudes for natural soil and soil—
rubber composite
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Figure 9. Comparison of Vibration Amplitudes for Natural Soil and Soil-Rubber Composite:
red line — natural soil, red line — soil-rubber composite [author's material]

Thus, it is evident that the addition of rubber crumb to the soil structure effectively reduces
the amplitude of seismic waves. On average, the soil-rubber composite reduces the amplitude by
more than 33% compared to natural soil, confirming its damping properties and applicability in
geotechnical seismic isolation for protecting road structures.

The presented data are consistent with previously obtained results, further confirming that
soil-rubber mixtures exhibit a stable damping effect and significantly reduce the level of vibrational
impact on structures.

Discussion

Analysis of the obtained accelerograms shows that, in addition to reducing the peak
acceleration value, the soil-rubber layer also alters the vibration behavior. A noticeably faster
attenuation of vibrations over time was observed: oscillations in the soil-rubber specimen
diminished earlier than in the pure soil sample (the amplitude dropped to negligible levels over a
shorter time period). This indicates increased energy dissipation in the rubber-containing mixture,
which corresponds to the well-known properties of polymeric materials—their ability to effectively
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disperse deformation energy as heat due to internal friction and viscoelastic characteristics. In
contrast, vibrations in the natural mineral soil persist longer, as dry, dense soil possesses lower
internal damping capacity.

The obtained experimental results are consistent with findings from other studies. Previous
research has reported that the use of rubber crumb in soil layers can reduce seismic accelerations
and structural deformations by several tens of percent. For example, in the works of Tsang et al. [8]
and Ranjbar et al. [9], shake table tests showed that the structural response was reduced by 30-60%
due to the addition of 10-30% rubber into sand. In the present study, the observed 33% reduction
falls within this same range, confirming the effectiveness of the selected composition. Variations in
the magnitude of the effect may be attributed to differences in rubber grain size distribution and
content, the properties of the base soil, as well as the scaling factor of the laboratory model.
Nonetheless, the qualitative conclusion remains consistent: the rubber component significantly
reduces the transmission of seismic energy through the soil.

The inclusion of a rubber fraction affects the dynamic properties of the soil in a complex
manner. First, the effective shear modulus of the composite is reduced: rubber is significantly softer
than mineral particles, so the mixture deforms more easily under dynamic loading, allowing larger
shear displacements at lower forces. As a result, part of the energy is dissipated in harmless
deformations of the layer (similar to a spring damper) and is not transmitted upward into the
structure. Second, internal friction and dissipative losses increase: the "soil-rubber" interfaces and
the rubber material itself absorb vibrational energy, converting it into heat. The results demonstrate
that due to these mechanisms, the soil-rubber composite acts as a seismic wave filter, blocking the
most hazardous peak oscillations. Notably, even a relatively small rubber content (20%) resulted in
a one-third reduction in amplitude. It can be expected that increasing the rubber crumb content to an
optimal level (e.g., 30% by weight) could further enhance the damping effect, as reported in
international studies [8, 9]. However, an excessive proportion of the soft phase may compromise the
strength and stiffness of the foundation, thus requiring a balanced approach and further research to
determine the optimal composition.

From an engineering practice perspective, the obtained results are of high importance for the
seismic isolation of road structures. A 30% reduction in accelerations transmitted to the foundation
implies an equally significant decrease in inertial forces acting on bridge supports, abutments,
retaining walls, and other structural elements during an earthquake. This can prevent the attainment
of ultimate limit states and reduce the development of cracks and plastic deformations in structural
materials. In other words, the soil-rubber damping layer is capable of absorbing part of the
destructive energy, thus protecting the superstructure from overloads. This is especially relevant for
regions of Kazakhstan where strong seismic events are a real threat, and many existing structures
lack sufficient safety margins. The proposed technology is relatively low-cost and technologically
feasible: the required rubber crumb is available from local sources (tire recycling), and its
placement and mixing do not require complex equipment. According to the literature, such systems
are economically efficient and pay off through reduced post-earthquake repair costs [2, 3].
Moreover, the use of waste materials in construction aligns with the principles of “green”
engineering and the priorities of sustainable development [10]. Instead of being landfilled, millions
of tons of worn-out tires can be given a "second life" as seismic protection elements, providing
tangible societal benefits.

Geotechnical seismic isolation using damping layers is not the only method for protecting
structures from seismic waves, but it is one of the most versatile and cost-effective. Alternatives
include, for example, specialized designs such as pile barriers or wave-blocking screens installed
around a structure to deflect seismic energy [5]. Other approaches involve reinforcing foundations
with geogrids and geotextiles to enhance the bearing capacity and stability of soil under vibration.
However, most of these measures entail substantial costs and complex construction processes. In
contrast, a soil-rubber damping layer can be integrated into the construction of a new structure with
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minimal alterations to the design scheme: it is sufficient to place a layer of the mixture of a
specified thickness beneath the foundation or within the fill base. For the reconstruction of existing
facilities, this method is also applicable—for example, by introducing thin damping layers during
embankment widening or strengthening. Thanks to its implementation simplicity and adaptability to
locally available materials, the soil-rubber layer technology appears attractive for large-scale
adoption [2, 7]. Naturally, broader application requires further research and the development of
regulatory guidelines tailored to regional conditions (e.g., soil types, seismicity, etc.) [11].
Nonetheless, it is already clear that this technology holds strong potential for enhancing the seismic
resilience of transport infrastructure both in Kazakhstan and beyond.

Conclusions

The conducted study confirmed the high effectiveness of soil-rubber damping layers within
the foundations of road structures for protection against seismic loads. The main findings are
summarized below:

— Damping efficiency. Laboratory tests showed that adding approximately 20 % rubber crumb to
soil reduces the peak amplitude of transmitted seismic vibrations by about 33 % compared with
plain soil. This indicates a significant damping effect of the soil-rubber composite, enabling a
reduction in seismic forces acting on structures.

— Measurement methodology. A method for accelerometric analysis of the damping properties of
soil composites was developed and successfully applied. Impact excitation combined with
accelerogram recording demonstrated the ability to quantitatively assess vibration reduction as
waves pass through different layers. This approach can be used in further studies to compare
new materials and layer configurations.

— Use of secondary materials. The results confirm the feasibility of employing recycled tire
rubber crumb as an effective seismic-isolation material. A soil-rubber layer not only enhances
the seismic resilience of structures but also addresses the environmental challenge of waste
utilization, thus lowering anthropogenic pressure on the environment. The technology therefore
combines engineering reliability with the principles of sustainable construction.

— Simplicity and practicality. Soil-rubber technology is economically attractive and easy to
implement: the materials are inexpensive, and the layer can be installed with standard earth-
compaction equipment. This makes the method suitable for large-scale deployment in
seismically active regions without substantially increasing construction costs. The layer can
also be installed in the field under properly organized construction procedures.

Thus, geotechnical seismic isolation based on soil-rubber layers can be considered an
effective and innovative solution to improve the seismic safety and durability of highways, bridges,
and other transport infrastructure. The results of this study lay a scientific and practical foundation
for further development of this approach. They may be taken into account in the development of
new regulatory documents and methodological guidelines for seismic protection design in
Kazakhstan’s road construction sector.

Future research is planned to expand by conducting numerical simulations of structural
dynamic behavior with damping layers under various earthquake scenarios, as well as experimental
comparisons of soil-rubber mixtures with other damping materials (such as soil-bitumen, soil-
silicate, and soil-cement). Additionally, it would be advisable to organize full-scale field trials on
test sections of roads or viaducts in seismically active regions to verify the technology’s
effectiveness under real-world conditions. These steps will help confirm the long-term reliability
and durability of soil-rubber damping layers and optimize their use in engineering practice.

Conflict of interests. Correspondent the author states that there is no conflict of interest.
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Abstract

In the context of climate change and the increasing risk of glacial
lake outburst floods (GLOFs) in the high-mountain areas of the
Zailiyskiy Alatau near Almaty, the search for integrated solutions
that ensure both safety and sustainable development has become
especially relevant. This study presents an innovative approach to the
use of siphon systems for discharging water from glacial lakes.
These systems are considered not only as tools for preventing
mudflows and floods, but also as potential sources of autonomous
and environmentally friendly hydropower.

Energy calculations were carried out based on a height difference of
approximately 300 meters and a water flow rate ranging from 5 to 20
liters per second. The results include power tables, energy output
graphs depending on flow parameters, and a comparative analysis
with diesel generators in terms of efficiency, availability, and
sustainability. The feasibility of using such systems for powering
remote meteorological stations, surveillance points, lighting, and
telecommunications equipment has been substantiated.

A pilot project is proposed in collaboration with the State Institution
"Kazselezashchita" and technical universities. The findings confirm
the high potential of this technology as a part of adaptive and
resilient infrastructure in mountainous regions.

Keywords: moraine lakes, siphon discharge, small hydropower, off-
grid energy, mudflow protection, sustainable development.
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BBenenue

MopeHnHble 03€pa B BBICOKOTOPHOM YacTH 3auuiickoro AjaTay, pacHojOKEHHOW Haj
ropofoM AJMaThl, NPEACTaBISIOT COOONH OAMH M3 KIIOYEBBIX (PaKTOPOB CENEBOM OMAaCHOCTH B
peruone. IloBbllieHne TeMneparypsl B JETHUM MEpUOI U YCKOPEHHOE TasHUE JIETHUKOB CO3JAI0T
yTpo3y IPOPBIBOB 03EP, YTO MOKET NMPUBECTH K Pa3pyIIUTEIbHBIM IABOJKAM WU 3HAYUTEIBHOMY
yiepOy ropojICKOi U TpaHCTIOPTHO# nHdppacTpykrype [1-3].

C nensio npenorBpaimienus karactpod crernuanuctel ['Y «Kascenesammra» peanusyroT
€KEroJIHbIe MEPOIIPUATHUS 110 KOHTPOJIUPYEMOMY MOHMKEHUIO YPOBHS BoJbl. OQHUM U3 Haubosee
3G (GEKTUBHBIX U TPUMEHSIEMbIX METOAOB sBisAETCS CH(OHHBI cOpoc - OTBOX BOJBI IO
repMETUYHBIM TpPyOOIIpOBOAAM 3a CU€T TpaBUTALMOHHOrO mnepenaaa. HecMoTps Ha mmpoxoe
IPUMEHEHHE  3TOM  TEXHOJOTMM,  THUJPABIMYECKUH  MmOTeHIHMan  cOpocoB  ocTaéres
HEUCIOJb30BaHHBIM, YTO MPEACTaBIseT COOOM YIYIIEHHYI0 BO3MOXKHOCTb JJISi CO3/aHUA
ABTOHOMHBIX CHCTEM 3JICKTPOCHA0KEHHS B TPYJHOIOCTYITHON rOpHO#t 30He [4-11].

Hcnonb30BaHne KOMIAKTHBIX TUAPOTYpPOMH B CH(OHHBIX KaHaidaX MOMKET OOeCHeuuTh
JOKaJbHOE MHMTAaHUE TEJIEMETPHUUECKUX YCTPOWUCTB, METEOCTAHIMH, KaMmep BHUICOHAONIIOICHHUS,
JJIEMEHTOB HMH(PACTPYKTYphl MPU CTPOUTENLCTBE CEPHAHTUHHBIX JOPOT U JPYrMX OOBEKTOB
Kascenesamutsl. [logoOHBI MOIXOA COOTBETCTBYET MpPHUHLUIAM YCTOWYMBOIO pPa3BUTHA,
PalLMOHAIBLHOIO UCIIOJIb30BAHUS BOJAHBIX PECYPCOB U JCIIEHTPAIU30BAHHON SHEPTETUKH.

Lenp uccnenoBaHus - OLIEHKA YHEPreTHUECKOro MOTEHIMala COPOCHBIX CU(OHHBIX CHCTEM
MOPEHHBIX O03€p W pa3paboTkKa NPUHIUIIUAILHON CXEMBbl aBTOHOMHOW THIIPOIHEPIETHUECCKOMN
YCTaHOBKH MaJIO¥ MOILIHOCTH.

MeTtoanl

B Xxonme wccienoBaHus MCIHOJIB30BAIMCH PACUYETHO-aHATUTUYECKUE M CPABHUTEIBHO-
9KCIIEPTHBIE METOAbI, NMPUMEHSEMBbIE B THAPOIHEPreTUKE Majod MoOIHOCTH. OCHOBHOM aKIEHT
C/leJaH Ha ONpe/ETIeHUN YHEPreTHYecKOoro MOoTeHIMaNia MOTOKa BOAbI, cOpackiBaeMoil cU(OHHBIM
CII0COOOM U3 MOPEHHBIX 03€p, MYTEM NPHUMEHEHUS! YPAaBHEHUS MOIIHOCTH Ia/al0IEero noroka [5-

9]
N:r].p.g.Q.H

rae N - BeixogHas momrHocTh (BT); 1 - KITJI cuctemst (~0.65 ans manbix yctaHoBok); p=1000 kr/m?
- TUIOTHOCTH BOJBI; 2=9.81 m/c? - yckopenue cBoboaHoro naaeHus; Q - pacxox Boabl (M*/c); H -
Harop (M).

B kadecTBe BXOJHBIX NApaMETPOB OBUIM MCIIOJIB30BaHbl peajbHbIC 3HAYCHHUS,
3aduKcUpoBaHHbIE TIpH cOpocax Boawsl ¢ 03€p Ne6, Nel3 B 3awmiickom Amaray (manasie 'Y
«Kazcenezamura» [1-3]). [IpoBenensl MoaenupoBanus npu pacxonax 5, 10, 15 u 20 n/c u nepenane
300 M, ¢ y4€TOM CE30HHBIX KOJIEOAHUN TEMIIEPaTypbl U BOZMOKHOTO 00Mep3aHusl 3JIEMEHTOB.

Jlns pacy€ra HaKOIMJIEHHOM SHEpruM 3a mnepuopa coOpoca (cyTkd, 10 cyTOK) mpHUMeEHsUIach
cnenytomas Gopmyna:

E=N-t
rae E - cymmapnas sHeprust B kBt-u, N - MOIIIHOCTB, t - IPOAOIKUTENBHOCTh B Yacax.

,HJ'IH TIOBBIIICHU S HpHKHa,I[HOfI SHAYUMOCTH HUCCICAOBAHHA TAKKE IIPOU3BEACHO CPABHCHUC
aBTOHOMHOM THAPOYCTAaHOBKU C aAJIbTCPHATUBHBIMHU MCTOYHUKAMU DHCPIUU (B YaCTHOCTHU, NHU3CIIb-
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TreHEpaTOPHOM yCTaHOBKOM) MO KJIFOUEBBIM MTOKA3aTeIsiM: CTOUMOCTD TOILJIMBA, LIIyM, 3arpsi3HEHHE,
TpeOOBaHUS K JOTMCTUKE U 00CITyKUBaHHIO. MoJienupoBaHue CyTOYHON TUHAMUKH Pacxo/a BOJbI
BBIIIOJTHEHO [0 THUIOBOM CXE€ME€ CyTOYHOrO TasHUs JIEAHUKOB B JIETHUM nepuoA. JlaHHble
NpeaCcTaBleHbl B BHAe Tabauun M rpaduxoB. Taxke NpoaHAIN3UPOBAaHbl IOTEHLUAIbHBIE
MOTPEOUTENTN YPHEPTUU: METEOCTAHINH, CUCTEMbI MOHUTOPHHTA, PaIHOPENICHHBIE Y3IIbl, BDEMEHHBIC
UH)KEHEepHbIe 6a3bl.

Hcnonb30BaHHbIE METOABI OOECHEYMBAIOT KOPPEKTHOCTh TEXHUYECKUX OOOCHOBaHHWM H
MOTYT OBITh NPUMEHEHBI IpPH MPOEKTUPOBAHUM PEATHHOIO MHHJIOTHOTO o0pa3la aBTOHOMHOMU
TUJIPOIHEPTreTUUYECKON YCTaHOBKHU.

Pe3yabTarhl

B cooTBeTcTBUM € OMMCAHHBIMU METOAAMH ObUI MPOBEIEH KOMIUIEKC pacd€ToOB IO OLEHKE
SHEPreTUYecKOoro MnoTeHuuana cudoHHOro copoca Boabl U3 MOpeHHbIX 03Ep. [IpuHAT nepenan
Beicotll H = 300 M, 4TO COOTBETCTBYET pealbHBIM YCIOBHSIM cOpoca ¢ 03&p Ne6, Nel3 B
Zawmiickom Anatay (manubie [1]). Pacxon BapeupoBancs ot 5 go 20 n/c. Pacu€rsl MomniHOCTH
ocHOBaHbI Ha ypaBHeHuu bepnymu ¢ yuérom KII/I npeobpazosanus suepruu (n = 0,65).

PesynbTatsl npencrasiensl B Tabnuie 1.

Tabauua 1. [ToreHnmanpHas MOIIHOCTD MOTOKA BOBI MPHU pa3inuaHbIX pacxonax (H =300 m)

No Pacxon Bojibl, 11/ Hamnop, m ng}f;;?::’ legfl[ Pegﬁ;ﬁig({[ a
1 5 300 14,7 9,6
2 10 300 29,4 19,1
3 15 300 44,1 28,7
4 20 300 58,9 38,3

[IpoekT umeeT noTeHMan ObITh peain30BaH B BUJIE MUJIOTHON yCTAHOBKH B MapTHEPCTBE C
I'Y «Kazcenezamura» um KazAJIM, a Takke BKIOUYEH B IPOrpaMMbl MEXKIyHAPOJAHOTO WIIH
HaloHankHOTO (prHaHCHpoBaHus. [Ipenmonaraercst nanbHeimas pa3padoTKa OMBITHOTO 00Opasia,
ero ampoOarusi, MOATOTOBKA MATEHTHOW 3asiBKH M IOJaya Ha TPAHTOBYIO MOECPKKY B paMKax
MpOrpaMM MO YCTOWYMBOMY pa3BUTHIO, YNPABICHHUIO BOJHBIMH pECypcaMHM M KIMMAaTH4YECKON
aJanTaiuu.

Ha pucyHke | Bu3zyanusupoBaHa JUHEHHAas 3aBUCUMOCTb BBIXOJHOM MOIIHOCTH OT pacxoja
BoAbl mpu ¢ukcupoBanHoM Harmope 300 M. I'padux mokasbiBaeT, 4TO Jake NMPU HEOOIBIINX
pacxomax (5—10 n/c) obecnieunBaeTcs yCTONUMBAs TCHEpAIUS SHEPTUH, TOCTATOYHAS IS TTUTAHUS
ABTOHOMHOU HH(PACTPYKTYPHI.

0.06r —&- TeopeTu4eckas MOLHOCTE .

—8— Pea/ibHasn MOWHOCTL (KM 65%) -7

MouHocTs, KBT

0.01r

6 8 10 12 14 16 18 20
Pacxop Boasl, n/c

PucyHnok 1. 3aBUCHMOCTH MOIIIHOCTH OT pacxoa BojsI pu Hanope 300 M [MaTepuaisl aBTopa]
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JIJIs OTIICHKW BO3MOKHOM JHEPreTHYecKoil EMKOCTH 3a Tepuoja cOpoca, ObUT paccUuTaH
00BEM 3HEpTuu, BeIpaOATHIBAEMOW MpPH HEMpephIBHOW paboTe ycTaHOBKH B TeueHue 10 cyTok
(TUNUYHAS ATUTEILHOCTH CU(POHHOTO cOpoca Mo JaHHBIM [3]).

AHanu3 YHePreTUYeKoil EMKOCTH CUCTEMBI IIPUBE/IEH B TaOIHIIE 2.

Tab6auna 2. [ToreHnuanbHasi cymmapHas BeipadoTka 3Hepruu 3a 10 cyTok

Pacxon, n/c PeanpHasg MonHOCTH, KBT Oneprus 3a 10 cytok, kBT'u
5 9,6 2304
10 19,1 4584
15 28,7 6 888
20 38,3 9192

PC3YJ'ILT3.TBI paC‘léTOB IMMOKa3aJIk, 4TO IPU UCIHOJB30BAHUH NaXXC HU3KOI'0 pacxoda BOJbL (5—

10 n/c) B TeyeHUEe OrpaHHUYCHHOIO MEPHOJIa MOKHO MOJydarh 10 2—4 Thic. KBT'u 3Heprun. It10
SKBHUBAJIEHTHO MECSAYHOMY MOTPEOJICHUIO AIICKTPOIHEPTUU IS Majoii aBTOHOMHOM CTaHIUU (WK
20-50 xamep/matunkoB). Takum oOpa3om, MPU MUKOBOM COpoOce B JHEBHOE BpeMsi 00CCIICUNBACTCS
BbIXOA Ha ypoBeHb Bbie 0,5 MBT'u B cyTku, uTo NaéT BO3MOKHOCTh MpUMEHEHHs OydepHOu
akKymyJisinuu (Tads.3).

Tabauua 3. MozaenupoBanue CyTOYHOM reHepalyy dYHEpruu (C yuéToM CyTOYHOTO pacxo/a)

Yac cyTok Pacxon Bojbl, 11/c MoitHoCTh, KBT Oueprus, KBt u
00:00-06:00 5 9,6 57,6
06:00-12:00 10 19,1 114,6
12:00-18:00 20 38,3 229,8
18:00-24:00 10 19,1 114,6

Hroro — — 516,6

CUDOHHAS TPYBA
(110-200 MM)

MOPEHHO\

TYPBUHA

KOHTPOJIEP 3APALA + AKKYMYITATOP
I ") MOTPEBUTEN1b 3HEPT U

-1 ¢

BbIXo[ BOAbI

Pucynoxk 2. [TpunnunuansHas cxema cudonHoi manoi ['9C [Marepuansl aBTopa]

JIns TOJMHOTHI aHajW3a TakKe OBUIM OlleHeHbl HH(MPACTPYKTypHBIC TPEUMYIIECCTBA,
BO3MOXKHOCTH TPHUMEHEHUS ¥ CPaBHCHHE C TPAJUIMOHHBIMU HWCTOYHUKAMU TTHTAHUSA,
MpeACTaBICHHBIC B Ta0aUIaX 4—6.

Tabmuna 4 nemonctpupyer, 4yto cudonnas manas ['DC oOnamgaer BBICOKMM YPOBHEM
ABTOHOMHOCTH ¥ 9KOJIOTUYECKON YCTOHYMBOCTH IPU MHHUMAJIBHBIX 3KCILTyaTallHOHHBIX 3aTpaTax.

Tabauua 4. [IpeumyriecTBa yCTaHOBKH

I'mapocucrema Ha
Ne [Tapamerp P IIpumeyanue
cudone
1 | ABTOHOMHOCTH ITomnas Paboraer 0€3 MOAKIIOUEHNS K CETH
2 | DHEpProHe3aBUCUMOCTD Bricokas He 3aBucHT OT TOIIMBA U JOTUCTUKA
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3 | DKOJOTHYHOCTh be3 BrIOpoCcoB Her cxxuranus Tommsa, lyma M 3amaxa
OTHOCHUTEILHO YcraHoBKa BO3MOKHA CHJIAMU MECTHBIX
4 | TIpocToTa yCTAaHOBKU
pocTast CITy)K0
S | 3arparbl Ha 3KCILTyaTaunlo | MUHMManbpHbIE be3 TommBa, HU3KOE TEX00CTYKMBAHUE
6

Bpewmst aTroromHo# paboTsl | [Toka naér cOpoc | BectpoeHnnas akkyMysisiiisi BO3MOXKHA

Cuctema MoxeT ObIThb 3(PPEKTHBHO HCIOJIb30BAaHA JS HJIEKTPOCHAOKEHUS yNAIEHHBIX
UH(QPaCTPyKTYpPHBIX OOBEKTOB B ropax (Tadi.s).

Ta6auua 5. O6nactu NpUMEHEHUs

Ne Oo6nbexkT / Cucrema [Ipumep ucnoap30BaHus

1 | Cuctema MoHUTOpUHTIa YpoBHS Bojbl | CeHCOpbl M KaMepbl HA MOPEHHBIX 03Epax

2 | OcBenieHue [Toape3Hble JOPOTH, IIIOLIAIKHU Yy COpPOCOB

3 | PagnocBsi3b / peTpaHCcasiTOph J1Jis TOpHBIX criacarenei u aBapuiHbBIX CITYKO

4 | Buneonabioienue Kameps! hukcammu coCTOSHUSI CKJIOHOB M JIOPOT

5 | GPS u reonesus [Tutanue JOKaIBLHBIX 0a30BBIX CTAHIIUI

6 | MereocTanmumu CraHImu CIIeKEHUs 3a TEMIIEPATYPOd, OCaIKAMU,
BETPOM

B rtabiune 6 moka3aHo cpaBHUTENIbHOE MpeumylecTBo cudonHoi Mmanoit ['DC mepen
TPaJUIIMOHHBIMH JH3EIbHBIMU YCTaHOBKAMH, OCOOCHHO B aCIIEKTaX dKOJOTHH U aBTOHOMUH.

Tabaunna 6. CpaBHeHuUE ¢ 1U3€Ib-TEHEPATOPOM

Ne | Kpurepuii Cugonnas I'DC Jusenb-reneparop

1 | TonmBo He tpebyercs TpeOyercs nocTaBka

2 | lym Bbecirymnast pabora Boicokuil ypoBeHb IryMa

3 | O6cnyxuBanue MuHuManbHOE Perynspuoe TO, 3amena macna

4 | BpenHbie BBIOPOCHI OTCyTCTBYIOT COz, NOx, caxa

5 | CrouMocTs 3amycka YMepeHHas Jleniesne, HO ¢ JOPOroOM SKCILTyaTaluen
6 | [Hogxomsmue ycinoBust | Bona m mepeman BeicoT | JIto6oe MeCTo ¢ JTOCTaBKOH TOTUIHBA

Taxum o0pa3om, pacIIMpEeHHBIN aHAINU3 TOATBEPKIAET MPUMEHUMOCTh 0a30BbIX ypaBHEHUN
TUIPOJIMHAMUKY U DHEPIETUKH, JEMOHCTPUPYS MOTEHIMAJ yCTOWYMBOW aBTOHOMHOM 3HEPIeTUKH,
peanuzyeMoil 0e3 CTpOMTENbCTBA IUIOTUH M KPYNHBIX OOBEKTOB. Pe3ynbTarbl MOTryT OBITH
MCIOJIb30BAaHbI KAK HHKEHEPHOE 000CHOBaHUE MPH pa3pabOTKe MUIOTHOTO MPOTOTHIIA.

Oo6cy:xnenne

ITpoBenénHbIe pacu€Thl MOKA3BIBAIOT, YTO CU(POHHBIE COPOCHI U3 BEICOKOTOPHBIX MOPEHHBIX
03€p 00JIaJalOT CYIIECTBEHHBIM DJHEPreTUYECKUM IMOTEHLHUAIOM, KOTOpBIM paHee He
paccmaTpuBajcs Kak pecypc uid TeHepauuu d3nekrtposHepruu. Ha ocHoBe panHbix 'Y
«Kazcenezamura» [1], exeroano B peruone ocyuiectniusgercs 10 30 npodunaktndeckux cuoHHBIX
cOpOCOB, 4YTO OTKPBIBAET BO3MOXKHOCTH JUII MHOTOKPAaTHOTO TNPUMEHEHHS MaJIOMOIIHBIX
THAPOSHEPICTUICCKUX CHUCTEM.

OaHMM M3 KIIOUEBBIX MPEUMYIIECTB IMPEAJIOKEHHOIO PELIEHUS SIBISETCS €ro BBICOKas
CTeNeHb a/IalTalluy K cyllecTByoel nudpactpykrype. CupoHHble TpyObl yKe MpOKIaJbIBAIOTCS
JUISL CHUOKEHUSI YPOBHS 03€p, a Bpe3Ka ruApOTypOMHBI B CYIIECTBYIOUIMNA TPyOOIIpOBOI HE TpeOyeT
pasuKaIbHOrO M3MEHEHMs TexHosioruu. IlogoOHble pemieHus mMpoko npuMmenstorcs B Hemaie,
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WNunnn, byrane u ctpanax LlentpansHoit Adpuku [S], rae Maible THAPOYCTAHOBKU HUCIIONB3YIOTCS
B OTHAJIEHHBIX TOPHBIX paliOHAX.

B ycnoBuax Kaszaxcrana JONOJHUTENBHOE IIPEUMMYINECTBO 3aKJIOYAECTCS B BBICOKOM
nepernane BbicOT (mo 700 M) MeXAy YpOBHEM o3epa M TOYKOH cOpoca, YTO 3HAYUTEIHHO
YBEJIMYMBAET SHEPreTUUECKYyl0 OTHady I[pd MHUHHUMAJbHBIX pacxojax. YCTaHOBKa TypOUHBI
MomiHocThio  5—10 kBT mo3BojsieT NHMTAaTh  ABTOHOMHBIE  KOMIUIEKCHI ~ MOHHUTOPHHIA,
BUJICOHAOIOICHNS, CUCTEMbl TEJIEMETPUM, OCBELIEHUS M CBS3U 0O€3 MPHUBJICUEHUS CETEBOIO
ANEKTPOCHAOKEHUS.

[lorenumanpHple orpaHudyeHuss W pUCKH. HecMmoTps Ha OdYeBHUIHBIE NPEUMYIIECTBA,
CYLIECTBYIOT (DAaKTOPBI, KOTOPbIE HEOOXOAUMO YUUTHIBATh:

- Ce30HHOCTh MCMOJIb30BaHUS - COPOCHI BOABI OCYIIECTBISIOTCS B JIETHE-OCEHHUN MEPUOJ,
YTO OIPAaHUYUBACT IIEPUOJ I€HEPALUU SHEPTUU;

- OOneneHeHue M 3arpsi3HEHHE BOJBI - MPU PAaHHEM WM TO3JHEM cOpPOCe BO3MOXKHBI
TEeXHUYECKHEe cOOM, CBSI3aHHBIE C 3aMep3aHUEM YacTel TpyOonpoBoa;

- HeoOxomumocTh oOCIyXHBaHUS - Jaxe I@pU IPOCTOTE CHUCTEMBI, Tpedyercs
NepUoInvecKas IpoBepKa TYPOUHBI U AKKYMYJIITOPOB, 0COOEHHO B YCJIOBUSIX TOD;

- OrpanndeHHBI 00BEM BOJIBI - HEBO3MOXKHOCTh KPYTJIOTOAMYHON IKCILTyaTalliy J1eJaeT
CUCTEMY BCIIOMOTraTeIbHOM, 4 HE OCHOBHOM.

Tem He MeHee, 10JI0OHBIE YCTAHOBKHM MOTYT CTaTh HE3aMEHHMMBIM 3JIEMEHTOM BpPEMEHHOMU
UHOPPACTPYKTYPBl: NPU CTPOUTEIBCTBE JOPOr K MOPEHHBIM 03€paM, OOCIY>KHMBaHMM IIOCTOB
Ka3zcenezamunrel, opraHu3anuy BPEMEHHBIX JIareped T€O0JE€3MCTOB, THIPOJOTOB U JKCHEAUIIUM.
Bbonee Toro, pa3paboTka 1 BHEAPEHHE NOJOOHON CUCTEMBI MO3BOJIUT MOBBICUTH TEXHOJIOTUYECKUN
mmupk KasAIM u apyrux npoduiabHBIX YUPEKACHHUM, MPOJEMOHCTPUPOBAB T'OTOBHOCTh K
MHHOBAIUAM Ha CTHIKE 3KOJIOTUHU, SHEPIeTUKU U 0€30IacHOCTH.

B xoHTeKkcTe MeXAyHapOAHON MPAKTUKU MPOEKT cooTBeTcTBYeT pexomennauusMm UNIDO
(United Nations Industrial Development Organization / Opeanuzayus Obwvedunénuvix Hayuii no
NPOMBIWIEHHOMY —paseumulo - cHenuanu3upoBaHHoe yupexjaeHue OOH, copxelicTBytoliee
WHYCTpHAIN3allii Pa3BUBAIOIINXCS CTPAH U YCTOMYMBOMY NMPOMBITIIIEHHOMY pa3Butuio) 1 UNEP
(United Nations Environment Programme / Ilpoecpamma OOH no okpyascaroweii cpede - OCHOBHAs
opranmzanus cuctembl OOH, xoopauHupyromas IesTeIbHOCTh B 00JIaCTH OXpaHbl OKpYKarolen
Cpenbl, YCTOMYMBOTO pPa3BUTHS M KIMMATHUYECKOM ajanTaliu) [0 BHEAPEHUIO MaJIod |
MUKPOTHUIPOIHEPTETUKH B TPYIHOJOCTYITHBIX TEPPUTOPHIX U MOXKET ObITh 3asBJIEH B KauecTBe
MIAJIOTHOTO B paMKax IPOTPaMM I10 YCTOWYUBOMY Pa3BUTHIO U CHUKCHHIO KIIMMAaTHUYECKUX PUCKOB.

Takum o006pa3oM, HaydyHOE OOOCHOBAaHHE TMPOEKTa OMHPAETCS HAa PACcUETHBIA MOTEHIUA,
MEXTyHapOIHBII OMBIT W PErHOHAIBHYIO IieniecooOpa3sHOCTh. BHeapenune maxe 2—3 MUIIOTHBIX
YCTaHOBOK MOXKET JaTh HEOOXOAMMYIO ampoOlarivio, 6a3y A MAaTEHTOBAHUSA U OTHPABHYIO TOUKY
JUTSL TIOJYYEHHUSI TPAHTOBOTO (PMHAHCHUPOBAHMUSL.

BriBoabl

[IpoBenénHoe wccnenoBaHWE TMOATBEPAMIO BO3MOXKHOCTH HCIOJIB30BAHUS CHU(OHHBIX
cOpOCOB M3 BBICOKOTOPHBIX MOPEHHBIX 03€p B KaueCTBE MCTOYHMKA aBTOHOMHOWM THIAPOIHEPTHH.
PacuérHble naHHBIE MOKa3aiM, YTO JaK€ MPU MUHUMAJIBHBIX PAacX0JaX BOJBI U OTPaHUYCHHOM
BpeMeHU cOpoca MOXHO BbIpabaTeiBaTh 10 9 000 kBT 4 31nekTpo3HEpruu, 4TO JCNaeT YCTAHOBKY
SKOHOMUYECKH U TEXHUYECKH 11eJIeCO00pa3HOM.

KroueBble BEIBOMBI:

1. DuepreTudeckuii moTeHMaNI cuoHHOrO cOpoca Boabl pu Harope 300 M u pacxome 10—
20 1n/c MO3BOJNSET TONMydYaTh MOIIHOCTH OT 19 o 38 kBT, 4Tro JocTaToyHO AN MHUTaHUSA
aBTOHOMHBIX OOBEKTOB.
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2. YcraHOBKa Malloil THAPOTYpOMHBI HE TpeOyeT M3MEHEHHH B CYIIECTBYIOIIMX METO/Aax
cOpoca 1 MOKeT ObITh HHTEIPUPOBAHA B YK€ MPUMEHsIEMbIe CU(OHHBIE CUCTEMBI.

3. [lpennoxkenHas  cuctemMa  0o0NamaeT  pAAOM  TPEHMYIIECTB:  aBTOHOMHOCTb,
9HEPrOHE3aBUCUMOCTb, HU3KHE KCILTYaTallMOHHBIE 3aTPAThl, YKOJIOTHYHOCTb.

4. Bo3moxHbIe 001acTH NPUMEHEHHUS BKIIOYAIOT: CHCTEMbl MOHUTOPHHIA, OCBELICHMS,
BUICOHAOIOICHUS, PATUOCBA3H, TUTAHUE Fe0JIe3NUYECKUX U METEOPOJIOTHUECKUX CTAaHLIUH.

5. Cucrema MoOXeT ObITb OCOOEHHO IIOJIE3HON B paMKax TEKyUIMX M IUIAHUPYEMBIX
IIPOEKTOB MO CTPOMUTENBCTBY M OOCITY)XKMBAHUIO CEpHAHTUHHBIX JOPOI K MOPEHHBIM O03€pam,
peanmuzyembix ['Y «Ka3zcenesammuray.

[IpoexT umeer nmoTeHuUan ObITh peain30BaH B BUJE MWJIOTHOM YCTaHOBKM B MapTHEPCTBE C
I'Y «Kasceneszammra» n KasAJ/IM, a Takke BKIIOYEH B IHPOrpaMMbl MEXIYHAPOJHOIO WIH
HaloHalbHOrO (hrHaHcupoBanus. [Ipennonaraercs nanbHeias pa3paboTKa ONBITHOrO obOpasia,
ero ampoOanusi, MOArOTOBKA MATEHTHOM 3asBKM M I0Jaya HAa I'PAHTOBYIO IMOJJIEPKKY B paMKax
IIPOrpaMM IO YCTOWYMBOMY pa3BUTHIO, YINIPABICHHUIO BOJHBIMU PECYypCaMM M KIMMaTHYECKOU
aJanTanuy.

Kondguauxrt unrepecoB. KoppecrnoneHT aBTOp 3asBIIsET, UTO KOH(IUKTAa HUHTEPECOB HET.
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Investigation of the theoretical foundations of the accounting system and its main features
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Abstract
Received: This article investigates the theoretical foundations of the accounting system
25 April 2025 and identifies its key characteristics and structural components. The purpose of
Egel\fﬂ-m\'izeov\zfgdi the study is to examine the essence of the accounting system, determine its
Accesgled: integral elements, and clarify the diversity of conceptual approaches used to
03 June 2025 define it in contemporary economic thought. Based on the analysis of existing

scientific literature and definitions, the study highlights the ambiguity in
interpreting the term "accounting system" and the tendency among scholars to
focus only on certain functional or methodological aspects. As a result of the
analysis, the paper proposes a more comprehensive definition of the
accounting system as a set of methodological, organizational, and technical
tools for reflecting the state and dynamics of economic activity. It is noted that
the accounting system functions under the influence of both
macroenvironmental factors (such as international accounting models, fiscal
policy, and state regulation) and microenvironmental factors (such as the legal
form of the entity, business size, and industry specifics). The research also
systematizes the qualitative characteristics of the accounting system, including
dynamism, objectivity, hierarchy, integrity, and multi-aspectness. In addition,
the study outlines key elements that constitute the accounting system, such as
sources of primary data, accounting journals, general ledger, analytical
accounts, financial statements, tax accounting, and internal controls. The
results of this research contribute to a more precise understanding of the
accounting system’s structure and functioning, and can serve as a theoretical
basis for further development of accounting

practice and education.

Keywords: accounting system, theoretical foundation, qualitative
characteristics, accounting elements, macroenvironment, microenvironment.
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Tyitingeme
byn makamana Oyxrantepiik ecem >KYWECIHIH TEOPHSIIBIK Heri3zepl 3epTTeim,
OHBIH HETI3T1 CUIaTTamallapbl MEH KYPBUIBIMIBIK KOMIIOHEHTTEP]1 aHbIKTaJFaH.

gféaKaﬂ,a I;eggi 3epTTeyIiH MaKcaThl-OyXTalTepiiK ecel JKYHECiHIH MOHIH 3epTTey, OHBIH
coyip . e o

Capanramazass KBIPAMAC JJIEMEHTTEPIH aHBIKTAY, OHbI Ka3ipri JKOHOMHKAIIBIK M/ AHBIKTAY
oTTi: YIIiH KOJJIaHBUIATBIH KOHUENTYaJAbl TOCUIAEPIiH allyaH TYPJIUTITiH HaKThUIAY.

12 mameip 2025 | KonpaHbICTaFsl FBUIBIMU OIEOMETTEp MEH aHbIKTaMalapibl Tajagay HerisiHie
53?6“;’;;?23121625 3eprTey "OyXTanTepiik ecem JKyheci" TepMHHIH TYCIHIAIpyAeri TYCIHIKCI3IIKTI
YKOHE FabIMJIap apachiHIa TeK Oenriii 0ip (YHKIMOHAIIBIK HEMECE 9/IICTEMEITIK
acmeKTiiepre FfaHa Hazap ayAapy TEHICHIMSICHIH Kepceremi. Tammay
HOTHXKECIHJIE )KYMBICTA OYXTalITEePIIiK €Cel KYHEeCiHIH SKOHOMHUKAIBIK KBI3METTIH
Kail-Kyll MEH JIMHAMUKAChIH KOPCETETIH oAICTEMENIK, YHBIMIACThIPYIIBUIBIK
KOHE TEXHUKANBIK KypalJap S>KUBIHTBIFBI PETIHAE HEFYPIbIM >KaH-)KaKTbhl
aHBIKTaMachl YCBIHBUIFAH. byxranTepiik ecem »yileci MaKpOIKOHOMHUKAIBIK
dbakTopiapaeiH  (MBICABI,  XaJdbIKAPAIBIK ~OYXTaJTEpiiK ecem  Yiaruiepi,
buckanaplk cascaT >XKOHE MEMIJIEKETTIK pEeTTey) MKOHE MUKPOIKOIOTHSIIBIK
(bakxTopiapIsIH (MbICabl, CyObEKTIHIH KYKBIKTHIK HBICAHBI, OM3HEC KOJIeMi XKoHe
CAJIaHBIH EPEKIIeNKTepi) OCepiHeH KYMBIC ICTEHTIHI aram oTimi.). 3eprrey
COHBIMEH KaTap OyXTanTepiliK ecerl KYHEeCiHIH canajblK CUIaTTaMallapbIH, OHBIH
irHae JUHAMH3MII, OOBEKTHBTUIIKTI, HEpPapXUSHBI, TYTACTHIKTBI JKOHE
KOIDKAKTBUIBIKTEI JKyWeneimai. CoHbIMEH KaTap, 3epTTey OyXraiTepiiiK ecemn
KYHeCIH KYpaWTbIH HErI3rl 5SJIeMEHTTEpAl, MbIcalibl, OacTamnkbl JepeKTep
KO3JIepiH, OyXTanTepiik KypHaaaapabl, 6ac KiTanThl, aHATUTHKAJIBIK €CenTep/i,
KApKbUIBIK E€CENTUIIKTI, CalbIKTBIK €CEeNKe alyJbl KOHE IMKi OaKbuiayabl
cunartaiapl. OCBl 3epTTEYAIH HOTHXKENepl OyXraiaTepilik ecenm KYHeCiHIH
KYPBUIBIMBI MEH KBI3METIH JQNIIPEK TYCIHYTe BIKMAN €Te/dl JKOHE OyXTalTepiik
€CenTi OfaH opi NaMBITYAbIH TEOPHSUIBIK HETi3i Ooia amaabl MpakTUKa >KOHE
Fhive

Tyiiin ce3mep: Oyxraiarepiik ecem >KyHeci, TEOPHsUIBIK Heri3i, camaiblK
cUmarTaMasnapbl, OyXraaTepiik ecem dJIeMEeHTTep, MaKpoopTa, MHKPOOpTa.
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ocodeHHoOCTEH

*1Bep6nTc1caﬂ B.1., 1Xoponm.nonsa n.o., 2Ka.ury.nmm P. K.

1Xap1>1<013c1<1m HAI[MOHAJBHBIA aBTOMOOMIIEHO-TOPOKHBIN YHUBEPCUTET, Y KpanHa

%Kasaxckuii ABTOMOOMIIBHO-TOPOXKHBIA HHCTUTYT uM. JL.B.I'oH4yapoBa, r. Anmartsl, Kasaxcran

* ABTOp-KOppecmoHaeHT e-mail: verbytska67@gmail.com

AHHOTaug

B nmaHHOM cTaTbe paccMaTpUBAIOTCA TEOPETUYECKHE OCHOBBI  CHUCTEMBI
OyXraJTepCcKOro ydeTra U BBIABISIOTCS €€ KIIOYEBBbIE XapaKTEPUCTUKU U
CTPYKTYpHbIE KOMIIOHEHTBI. Llenp uccinenoBanus - U3y4uTh CYLIHOCTb CUCTEMBI
OyXraJTepCKOro y4era, ONpelesIuTh €€ HEOThEMIIEMbIE JIEMEHTBl U IPOSICHUTh
pa3zHo00pa3ne KOHUENTYalIbHBIX MOJIX0J0B, UCIIOIb3YEMBIX Ul €€ ONPECIICHUS
B COBPEMEHHOM DJKOHOMHUYECKOM MbIcau. (OCHOBBIBAasACh Ha  aHaIM3€
CYIIECTBYIOIIEW HAy4YHOW JIUTEpaTypbl M  OIPEACICHUN, HCCIIECIOBAHKE
[IOAYEPKUBAET HEOJAHO3HAYHOCTh TOJIKOBaHUSA TepMUHA "cucrema
OyXrajnTepckoro ydera" M TEHACHIHIO YYEHBIX COCPENOTAYMBATHCS TOJBKO HA
OIpe/ieIeHHBIX (YHKIIMOHAIBHBIX MM METOA0JIOTHYECKUX acleKkTax. B B craTtbe
npesyiaraercsi 0oJiee MoJHOE ONMPEAETICHUE CHCTEMbl OYXTalTepCKOTO ydeTa Kak
COBOKYIIHOCTH ~ METOJOJIOTMYECKUX, OPraHU3alUOHHBIX U  TEXHUYECKUX
UHCTPYMEHTOB JUI OTPaXXCHUS COCTOSHUS M JWHAMUKH XO3SMCTBEHHOMN
nesarenbHOCTH.  OTMmedaeTcs, 4YTO  CUCTeMa  OyXTajTepcKoro — ydera
(GYHKIMOHMPYET TOJ BIUSHHEM KakK (AaKTOPOB Makpocpedbl (Takux Kak
MEXJIyHapoAHble MoJeNu OyXrajaTepcKkoro yuera, HaJoroBO-OOKeTHas
MOJIUTHKA W TOCYJapCTBEHHOE PETYIMpPOBaHHE), TaK U (PaKTOPOB MUKPOCPEBI
(TakMX Kak OpraHM3allMOHHO-TIpaBoBas (opma MpeanpusTHs, pa3mep OuzHeca u
oTpacieBas creuuguka). B uccnenoBaHnn cUCTEMAaTU3HPOBaHbl KauECTBEHHbBIE
XapaKTEepUCTUKH CHCTEMbl OyXIaJTepcKoro yd4era, BKIOYas JAUHAMH3M,
O0BEKTUBHOCTb, MEPAPXUYHOCTh, LIEIOCTHOCTH M MHOI'0ACHeKTHOCTb. Kpome
TOrO, B MCCJICIOBAHUM OIMCBIBAIOTCS KIIFOYEBBIE JJIEMEHTHI, COCTABIIAIOLINE
CUCTEMY OYXTaJTepCKOro yudera, TaKHE€ KaK HWCTOYHUKHU IEPBUYHBIX JIAHHBIX,
OyXrajuTepckue *ypHaibl, IJ1aBHasg OyXrajaTepckas KHUTa, aHATUTUYECKUE CUeTa,
¢uHAHCOBAsI OTYETHOCTH, HAJIOTOBBIN YUET U BHYTPEHHHH KOHTPOIb. Pe3ynpTaTs
CIOCOOCTBYIOT 00Jjiee TOUHOMY MOHHMAHHIO CTPYKTYPhl M (DyHKIIMOHHUPOBAHUS
CUCTEMBI OyXTaJITEPCKOr0 y4eTa U MOTYT HOCIYXUTh TEOPETUYECKOM OCHOBOI
JUI JalbHEHUIIEero pa3BUTHI IPAKTUKH OyXTalTepcKoro y4dera U 00pa3oBaHus.
KiaueBble ciioBa: cucreMa OyXTalTepCKOTO Y4eTa, TEOPETUYECKHE OCHOBBI,
KayeCTBEHHbIE XapaKTEePUCTHKH, 3JIEMEHThI OyXIrajaTepcKoro y4yera, Makpocpe/a,
MHUKpPOCpeaa.
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Introduction

In the current context of economic globalization, increasing competition, and the digital
transformation of business activities, the role of an effective accounting system as a tool for
management and financial transparency is steadily growing. Accounting serves as a foundation for
making informed managerial decisions, monitoring financial and economic activities, and meeting
the informational needs of both internal and external users. Therefore, the study of the theoretical
foundations of the accounting system and its key characteristics is highly relevant for both
researchers and practitioners in the field of accounting and auditing [1].

The purpose of this article is to explore the theoretical foundations of the accounting system,
to reveal its essence, structure, and main features that ensure its operation as an integrated
mechanism for collecting, processing, storing, and transmitting financial information.

Research methodology and methods

The methodological foundation of the study is based on general scientific principles of
knowledge, including the principles of systematization, comprehensive approach, objectivity,
and historicism. The research is grounded in theoretical concepts of economic science, legal and
regulatory frameworks in the field of accounting, as well as the academic works of domestic and
international scholars. The following interrelated scientific methods were employed in the course of
the research: analysis and synthesis — to reveal the essence and structure of the accounting system;
induction and deduction — to develop general conclusions based on the study of individual elements
of the accounting system; comparative analysis — to identify similarities and differences between
accounting systems and theoretical approaches across countries; abstraction and modeling — to
generalize theoretical approaches to the classification of accounting characteristics; systematic
approach — to provide a comprehensive analysis of the interconnections among the elements of the
accounting system.

Discussion of results

The accounting process involves the processing of information data regarding the facts of
economic activity and the generalization of this processing as reporting information. Data regarding
the facts of economic activity, reflected in primary documents, are entered into the system, these
data are later grouped within the accounts in accounting and reflected in accounting registers. Exit
from the system is carried out in the form of information that is reflected in accounting statements.

Within the framework of scientific economic and accounting opinions regarding the concept
of an accounting system, the existence of the following approaches is observed. The first approach
emphasizes, “that the accounting system is a set of elements of the method (accounts and double
entry, inventory and documentation; valuation and calculation; balance sheet and reporting), which
are interconnected” [1]. The second systemic approach to the accounting system is to consider its
base as a set of principles and concepts. The specified approach is based on comparisons of the
accounting system as a set of theory, methodology and techniques on the basis of certain principles,
rules and recommendations regarding the formation of accounting with reporting data. The third
approach considers accounting as an organizational system, which is a logical sequence of stages,
reflected in a clearly established order with the impossibility of separating one from another.

To clarify clearer ideas, let us consider a number of definitions of the accounting system,
which are presented in Table 1. The table does not contain all the definitions and not all the
opinions of scientists regarding the concept of an accounting system, but the specified number of
concepts provided makes it possible to realize the difference and different orientation of approaches
and interpretations of the concept by different researchers, scientists and practitioners.
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Table 1. Definition of the concept of “accounting system”

Authors

Definition

Butynets T. A,
Davydyuk T. V.,
Zhigley 1. V.,
Zamula

. V.

«a set of elements of a certain content and form that are interconnected and
united by regular interaction. This is a system of information about the state and
movement of enterprise resources, about the nature and results of economic
activity, which reflects and summarizes

economic transactions in a single monetary unit» [2]

Butynets F.F.

«a set of elements of the accounting method that are interconnected and
combined into a single whole and provide information about the status,
movement of assets, liabilities and obligations

of the enterprise, about the nature and results of management in a single
monetary unity» [3]

Gutsalenko L. V.

«is a system that is able to respond promptly to changes in economic, legal and
other conditions in accordance with the needs of local economic management,
as well as satisfy information

requests from external users in domestic and international marketsy [4]

Kuzminsky
YU.A..

«methods and techniques of their application, forms in which it is conducted»

[5]

Kuznetsova S.A.

«a set of processes for collecting, measuring, storing, analyzing, and reporting
(reporting). This is an accounting system or a set of interacting elements that
forms a certain integrity, has

certain integral properties, and can perform certain functions in the
environmenty [6]

Kuzhelny M.V.

«a system of continuous, continuous and interconnected reflection of the
economic activities of

an enterprise (institution, organization), a means of summarizing all economic
transactions in value terms»[7]

Malyuga N.M.

«a system that includes eight functional elements inherent in a general
information system: perception, registration, search, storage, processing,
transmission, presentation and decision-

makingy [8]

Zhuk V.M.

«a certain logical complex, which is formed on the basis of the chart of
accounts of a given optics (production, revenue, profit, expense), which
summarizes the process of production, supply and sale, solves a clearly defined
goal at the micro and macro levels, ensures the

management of the enterprise and its responsibility centers based on the
implementation of tactical and strategic decisionsy» [9]

Napadovka L.V.

«an information system based on information that has no boundaries. Consists
of a set of
practically unrelated local tasks - separate accounting objects» [10]

Wikipedia

«subsystem of a more complex system, namely the control system» [11]

Smith J.

«the basis of an information system to provide information for enterprise
managementy [12]

Marenich T.H.

«a set of methodological, methodical, organizational, technical and
technological, economic means and methods, tools and levers of influence on
obtaining and transforming economic information, which allows, based on the
input data set, to obtain output accounting indicators that are necessary for
compiling reporting forms, planning, analysis, control, decision-making

by external and internal users, as well as their managementy [13].
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«a system of continuous and interconnected observation of the creation of the
Shigun M. M. national product and the related processes of exchange, distribution,
redistribution; of the presence and movement of farm property and the
reflection of these processes in monetary terms in order to obtain the
information necessary for managing the activities of the farm of any scale and
level»

[14]

Pushkar M.S. «a set of elements of the method (accounting and double-entry bookkeeping,
inventory and documentation; valuation and calculation; balance sheet and
reporting), which are

interconnected» [15]

«a controlled, complex, probabilistic, dynamic, cybernetic system with its own
Nimchynov P. P. | object and subject of management, in which the object of management is the
totality of material, labor and

monetary resources in the process of their circulation in the enterprise
(economic facts), the subject is the employees of the enterprise who perform
accounting functions»[16]

So, having analyzed this concept, the authors identified common shortcomings of this
definition:

- they do not provide an interpretation as a category, the "generality” of the definition
(Kuzminsky Yu. A. [5], Wikipedia [11], Smith J. [12], Napadovskaya L. V. [10]);

- overloading the definition with unnecessary words (Zhuk V. M. [9], Napadovskaya L. V.
[10], Shigun M. M. [14], Marenich T. H. [13], Nimchynov P. P. [16]);

- a list of methods by which accounting is carried out is indicated, but not complete
(Kuzminsky Yu. A. [5], Kuznetsova S. A. [6] Pushkar M. S. [15]);

- the definition focuses only on the recalculation of accounting transactions at the enterprise
level (Butynets T. A., Davydyuk T. V., Zhigley I. V., Zamula I. V. [2], Kuzhelny M. V. [7], Zhuk
V. M. [9], Pushkar M. S. [15]);

- limiting the definition of the accounting system only to the results expected after its
implementation (G. V. Gutsalenko [4]);

- the definition contains the indication of “observation”, without mentioning “management”
or “influence” (Shygun M. M. [14]);

- focused on outlining only the information component in the essence of the concept
(Malyuga N. M. [8]) or without the object and subject of the system (G. V. Gutsalenko [4],
Nimchynov P. P. [16]).

Thus, having analyzed the interpretation of the concept of "accounting system", we came to
the conclusion that the vast majority of scientists limit this concept only to functional features or
methods, and objects - to business processes of enterprises, which, in our opinion, does not fully
reflect this concept. Therefore, taking into account the specified shortcomings, we offer our own
vision of the definition. So, we consider the accounting system to be a system of methodological,
organizational and technical means of reflecting in accounting the state and dynamics of economic
activity, which is considered and regulated at the macro and macro levels.

Therefore, the accounting system is influenced by factors such as the macroenvironment
(international models of the accounting system, state regulation, fiscal policy, financial stability of
the country) and the microenvironment (organizational and legal form of the entity, size of the
business entity, scope of the enterprise, territorial location).

After analyzing a number of scientific publications, we found that scientists have reached a
common opinion regarding the qualitative characteristics of an accounting system. These are the
characteristics of dynamism, multi-facetedness, hierarchy, objectivity, and integrity (Table 2).

54




Bulletin of Kazakh Automobile and Road Institute. Ne2 (10) 2025

ISSN 3005-4974, E-ISBN 3005-4966

Macroenvironme

International
accounting system
models

Government
regulation

Fiscal policy

Financial stability of
the country

Organizational

and legal form of
the entity —
Size of the
business entity
Accounting
system

Microenvironmen

Field of activity of the
enterprise

Territorial
location

Figure 1. Factors influencing the accounting system [author's materials]

Table 2. Qualitative characteristics of the accounting system

No

Name of the characteristic

Interpretation of the characteristic

Dynamism

constantly changes and develops in accordance
with changes in society

Multi-
aspectness

considered both as a science and as a
management function

Hierarchy

the development of society and changes in
economic phenomena affect the formation and
change of the accounting system

Obijectivity

must be dispassionate and incapable of
being influenced by external factors or personal
interests.

Integrity

the constituent elements of the accounting
system, such as financial, managerial, tax and
statistical accounting, must be mutually
coordinated by legislative acts. This means that
the norms and rules that regulate these different
aspects of accounting must be mutually
compatible and comply with the general
principles of accounting.

In modern economic literature, there are several conceptual approaches to the composition
of elements that form the accounting system. Most authors [17-18] believe that the integral
elements of the accounting system are accounting objects, accounting subjects and its methods.
The essence of the accounting object and subject is interpreted unambiguously by almost all
authors:
- the accounting subject is a body or person that carries out accounting and makes decisions based
on its results;
- the accounting object is what it is aimed at: material, labor and financial resources, accounting
documents and reporting, business transactions, processes, etc.
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The subject of accounting, according to scientists, is «the availability and movement of
property, the sources of its formation and their use, the obligations incurred and the results of the
economic entity's activities» [14].

According to the regulatory framework for accounting, the accounting method is a set of
methods and techniques by which the subject of accounting is studied. Other researchers [19-21]
and scholars hold the view that the accounting system has several main elements that interact to
ensure the correct and accurate accounting of the financial information of the enterprise. The main
elements of the accounting system are:

- sources of primary information: these are documents and other sources containing initial
(primary) financial information, such as invoices, delivery notes, cash orders, payment orders,
etc.;

- accounting journals: various journals are used to systematize and summarize primary
information, for example: document registration journal, transaction registration journal (general
ledger), debt and liability accounting journal, cash book, etc.;

- general ledger (synthetic accounting register) - the main accounting document that
contains records of all business transactions of the enterprise by accounts;

- analytical accounting accounts: used to detail main accounts and reflect accounting for
individual transactions or objects;

- balance sheet: a list of assets, liabilities, and equity of an enterprise as of a specific date,
reflecting the financial position of the company;

- financial statements, which include the income statement (income and expense statement)
and other financial statements showing the financial performance of the enterprise for a specific
period,;

- tax accounting: information necessary for calculating and paying taxes in accordance with
legal requirements;

- control and audit: an internal control and audit system allows you to verify the accuracy
and reliability of accounting records and financial statements;

- information support systems, which include various software tools and technologies that
help automate accounting and reporting, such as accounting programs.

These elements work together to ensure accurate, organized, and understandable accounting
of the financial activities of the enterprise [22].

Conclusions

Accounting serves as the basis of information support, therefore it is no coincidence that all
over the world it acts not just as one of the types of human activity, but also as the most important
function of management, as a means for solving the problems of economic and social development,
as a science.

Accounting systems of different countries differ in their diversity. At the current level of
economic integration of countries, accounting is becoming one of the means of international
communication, and the conditions of a market economy and the development of Ukrainian
society require new conceptual approaches to the functioning of the accounting system.

The paper deepens the theoretical principles of determining the essence of the accounting
system, highlights a number of definitions and compares approaches to defining the essence of the
accounting system, and the developed definitions are examined for their shortcomings. The author
proposes his own vision of the definition of «accounting system» as a system of methodological,
organizational and technical means of reflecting in accounting the state and dynamics of economic
activity, which is considered and regulated at the macro and macro levels.

The types of influence on the accounting system of factors are clarified, among which the
macroenvironment is represented by international models of the accounting system, state regulation,
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fiscal policy, financial stability of the country, and the microenvironment - the organizational and
legal form of the entity, the size of the business entity, the scope of the enterprise, territorial
location), a number of features of accounting systems are described.

The opinions of researchers regarding the composition of the elements of the accounting
system are outlined. Most authors believe that the integral elements of the accounting system are
accounting objects, accounting subjects and its methods. Other researchers and scientists hold the
opinion that the accounting system has several main elements that interact with each other and
name in their composition the sources of primary information, accounting journals, general ledger,
analytical accounting accounts, balance sheet, financial statements, tax accounting, control and
audit and information support systems.
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AHHOTAIHA
Tpancopt — 0AHO U3 OOMIMX YCJIOBUW MPOU3BOJCTBA, Ba)KHAS
COCTABJISIIONIAs SKOHOMUYECKHX OTHOIIEHHH. OCYIECTBIsAsA MEPEBO3KU

. BHYTPH HPEANPUATHHA, MEXKAY NPEANPUATUSIMHU, PaHOHAMU M CTpaHaMH,
OCTyIUJIA:

14 anpens 2025 TPAHCIOPT BJIMSET Ha MacIITaObl OOIIECTBEHHOTO MPOM3BOACTBA U €TO

Penensuposanme: TeMIbl. B COBpeMEHHOM Mupe YBEIUYMBAETCS POJb TPAHCIOPTHON

%12 Mast 2025 OTpaciid B 9KOHOMHKE JIF000r0 M3 TOCYIapCTB, TaK KaK YPOBEHD PA3BUTHS
PUHATA B I1I€YATh:

03 wmoms 2025 TPAHCIOPTa HENOCPEJICTBEHHO BIMAET HAa KOHKYPEHTOCIIOCOOHOCTH

SKOHOMHUKHM CTpaHbl. TpaHCHOpPTY OTBOAWTCA BaXKHEHIIass pPOJb B
OCYILECTBICHUN MEXKIOCYNapCTBEHHBIX CBA3CH. MIX MHTEHCUBHBINA POCT
MpenbsBIsSeT  HOBBIE, BO3poclIMe  TpeOOBaHMS K  Pa3BUTHUIO
TPAHCIIOPTHOI'O KOMILIEKCA, OT COCTOSHHUS KOTOPOIO B 3HAYUTEIbHOU
Mepe 3aBHCAT  pe3yJbTaTbl pa3BUTHS  BHYTPEHHEM  SKOHOMUKH
pecryOiaMKM M MEXIyHapOJHOro coTpyAaHuyectBa. OTpaciib HMeer
3HAQUMUTENIBHBIA  MEXIYHapOJIHBIM  IOTEHIMaJ,  KOTOPBIMA  IOKa
HEJIOCTAaTOYHO  3aJCUCTBOBaH. MwupoBas  TOpProBisl  pa3BUBACTCS
BBICOKHMHM TEMIIaMU B TEYEHUE MOCIIETHUX ABYX AECATUIETHI. BpIirogHoe
reorpaguyueckoe pacIoIoKeHUe Kaszaxcrana 11eJ1ec000pa3Ho
HCIIONB30BaTh JUIS IPOXOXKJIECHHUS TPY30IOTOKOB Mexay EBpomoil u
Azuel, YTO CONEHCTBYET YBEIMYEHHIO JOXOJOB B  OIOJDKETHI
TPAHCIIOPTHBIX KoMmaHui u rocOromker Kaszaxcrana. Tpancnopt B
Kazaxcrane wumeer BakHelllee 3HayeHHE. TpaHCIOpTHas CHUCTEMaA
SBJISICTCSL KJIFOYEBOM cocTaBisitomei mHppacTpykTypbl Kazaxcrana wu
OKa3bIBACT CYILECTBEHHOE BIIMSHUE HA YPOBEHb DPA3BUTHUS DKOHOMHUKHU
ctpanbl. Tak, 3 peKTHBHBIE TPAHCTIOPTHO-JIOTHUECKUE CETH CTIOCOOHBI HE
TOJIBKO  (OPCUPOBATH HHAYCTPUAIM3ALMIO 33 CuéT  COMKeHHe
MIPOMBIIIJIEHHBIX LIEHTPOB BHYTPHU CTpaHbl, HO TaKXe CO3AaTh 0a3y i
yriayONieHusl PEerHoHaJIbHOTO IIEHTpajbHO-a3uarckoro EBpasuiickoro
SKOHOMHUYECKOTO  COTPYIHMYECTBA W  JAJIbHEHIIEH  HMHTErPALUU
Kaszaxcrana B MUpOBYIO 5KOHOMUKY .

KuroueBbie CJIOBA: TPaHCIOPT, YKOHOMUKA, JIOTUCTHKA,
UHPPACTPYKTypa, TpPaAcHOpTHAs OTpaciib, KOHKYPEHTHOCHOCOOHOCTH,
ycllyTa, NepeBO3KH, aBTOMOOWJIbHAS W KEJIe3Hasl J10pora, TpaH3UTHBIN
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Tyiinaeme

Kemik eHAIpICTIH JKalmbl MApTTapbIHBIH Oipi JKOHE 3KOHOMMKAIIBIK
Maxkana Keai: KaThIHACTAPABIH MaHBI3ABl  Kypamaac Oeiiri  OoJIbIT  TaOBLIAIBI.
é‘; ;zz;z;g;;l i Kocinopsia imringe, KocimopsHIap, aliMakTap JKOHE eIJIep apachiHIa
12 sameip 2025 TaChIMAJIAybl JKY3€re achlpa OTBHIPHIN, KOJIK KOFaMJBIK ©HIIPiCTiH
KaGbuianisr: ayKpIMBIHA JKOHE OHBIH KapKbIHBIHA ocep eremi. Kazipri omemae ke3
03 mayceim 2025 KEJIreH MEMJIEKETTIH JKOHOMHUKACBHIHAA KOJIK CaJaChIHBIH POIi apThill

Keledi, OUTKeH1 KOIIKTIH JaMy JeHredl el YKOHOMHUKACHIHBIH 0oceKere
KaOUIeTTiTirine  Tikene  ocep  eremi. Kemk — MemileKeTapalibIK
KaTbIHACTApABl JKY3€re achlpylJa MaHbI3ABl pell aTkapaabl. OnapisiH
KapKbIHIBl ©Cyl KONIK KEUICHIH JaMbITyFa jKaHa, XOFapbl Tajarrap
KOSIIBbI, OHBIH Kai-KyiiHe pecryOnIMKaHbIH IMIKi 5KOHOMHUKAChl MEH
XaJIBIKApAIIIK BIHTBIMAKTACTBIKTBIH JaMy HOTIDKENEpl Kem jKarmaiaa
OaitnanbicThl. CallaHbIH alTapIBIKTal XalbIKapalbIK dJieyeTi 6ap, oi oii
TONBIK TaijananpuiMarad. COHFBI €Ki OHXKBUIIBIKTa JJIEMIIK cayja
KapKbIHJIBI JaMbIll  Kenedi. KaszaKCTaHHBIH KOJIAWBl TreorpadusuibiK
opHanacybl Eypoma MeH A3usi apachlHIAFbl )KYK aFbIHIAPBIH JKEHUIIETY
YIIIH TMaiJanaHbulybl  MYMKiH, Oy  KeJiK  KOCIMOpbIHIAPbIHBIH
OrouKeTTepiHe koHe Ka3zakCTaHHBIH MEMJIEKETTIK OFOJDKETIHE TYCETiH
TYCIMICpAIH YIFaloblHAa BIKMad erefi. KasakcTaHmarbl KeJik eTe
MaHb3abel.  Kemik kyheci KazakcraH WH(paKypbUIBIMBIHBIH —HETI3T1
Kypamjac Oeiri OOJbIN TaOBLIAABI KOHE €] SKOHOMHKACBHIHBIH JIaMy
NeHreiine airapiesikTail  ocep eremi. OcpUiaiiima, THIMII — KeJiK-
JOTHCTUKANBIK JKeNiJiep e 1MiHAETi ©HEepKaCill  OpTajbIKTapbIH
KAKBIHAACTBIPY apKbUIBI  MHIYCTPHSUIAHIBIPYIBI  JKEJCIACTIN  KaHa
KOWMaif, COHbIMEH KaTap aimakTblKk OpTanblKk A3usi eypa3usuibIK
OKOHOMHKAJIBIK ~BIHTBIMAKTACTBIFBIH TEPEHAETY koHe KazakcTaHsl
kahaHJBIK YKOHOMUKAFa OJlaH Opi MHTETpalysiay YIIiH HEri3 jkacayra
KaOUIeTTi.

Tyiiin ce3aep: KoK, YKOHOMHUKA, JOTHCTHKA, WHOPAKYPBUIBIM, KOIIK
WHIYCTPUSICHI, Oocekere KaOUICTTUTIK, KbI3MET KOpCeTy, TachIMalay,
aBTOMOOMIIb KQHE TeMIp KOJI, TPAH3UTTIK JAJIi3.
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Abstract
Received: Transport is one of the general conditions of production, an
14 April 2025 important component of economic relations. Carrying out
Peer-reviewed: transportation within enterprises, between enterprises, regions and
fcc'\ggfeé?zs countries, transport affects the scale of social production and its
03 June 2025 pace. In the modern world, the role of the transport industry in the

economy of any state is increasing, since the level of transport
development directly affects the competitiveness of the country's
economy. Transport plays a vital role in the implementation of
interstate relations. Their intensive growth imposes new, increased
demands on the development of the transport complex, on the state
of which the results of the development of the internal economy of
the republic and international cooperation largely depend. The
industry has significant international potential that has not yet been
sufficiently exploited. World trade has been growing rapidly over
the past two decades. The advantageous geographical location of
Kazakhstan is expedient to use for the passage of cargo flows
between Europe and Asia, which contributes to the increase of
income in the budgets of transport companies and the state budget of
Kazakhstan. Transport in Kazakhstan is of the utmost importance.
The transport system is a key component of Kazakhstan's
infrastructure and has a significant impact on the level of
development of the country's economy. Thus, effective transport and
logical networks are capable of not only accelerating
industrialization by bringing industrial centers closer together within
the country, but also to create a basis for deepening regional Central
Asian Eurasian economic cooperation and further integration of
Kazakhstan into the global economy.

Keywords: transport, economy, logistics, infrastructure, transport
industry, competitiveness, service, transportation, road and railway,
transit corridor.
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BBenenue

Tpancnopr sBIIIeTCS BaXHEWIIMM CEKTOPOM BHYTpeHHel dSKOoHOMHKHM Ka3zaxcrana,
3aHUMAIOIIKUM BecoMylo noiit0 B cTpykType BBIIL. 3HaunTenbHas TeppuTOpus peclmyOIuKd U
HU3Kasg IUIOTHOCTb HACEJIEHHs, BBICOKMM TEMII 3KOHOMMYECKOro pasutus Ka3zaxcrana,
JOCTUTHYTBHIM B TIOCIEAHHUE TOJbI, (OPMHUPYIOT HapacTalolMe MOTPEOHOCTH B TMEPEBO3KaX.
CoOOTBETCTBEHHO, NEPEIBUKEHUE HACEJIECHHUS M TPYy30IOTOKOB B paMKax MeEXXO03HCTBEHHBIX
CBsI3€H, SKOHOMMUYECKOIO PA3BUTHUS U B3aUMOAECHUCTBUs pernoHoB KazaxcTaHa ¢ KaXKIbIM TOIOM
CTaHOBUTCS Bce Oojiee BocTpeboBaHHOM yciyroi. [lomrumo sxoHOMUYECKOW QYHKIMU, TPAHCIIOPT
OCYILECTBIIICT COLMANbHYI (yHKIMIO: oOOecreuyuBaeT KOHTAaKThl HAaceleHHs B paMKax
POJICTBEHHOTO, JAPYKECKOTO OOIICHHS, Y4YacTBYeT B OpraHu3alUd OTAbIXa, 0Opa3oBaHUS,
KyJIbTYpHOTO Pa3BUTHS, @ TAKXKE B PEIICHUH Pa3IMUHBIX COUUAIBHBIX NpobieM. Ka3axcran ynanen
OT OCHOBHBIX MHUPOBBIX PbIHKOB. [I0 3TOM mpruumHe s3koHOMHKa Ka3axcTaHa OTIM4aeTcsi BBICOKOU
rpyzoemMkocTbto. bonee 80% rpy3onepeBo3ok NPUXOAMTCS Ha CYXOIYTHBIM TpaHCIOPT.
TpaHcnopTy OTBOAMTCS Ba)KHEMIIAas PoOJib B OCYILIECTBICHUU MEKIOCYJIApPCTBEHHBIX CBsi3eil. VX
MHTCHCUBHBIA POCT MpPEIbSBISAET HOBBIE, BO3pOCHIME TPEeOOBAHUS K PA3BUTHIO TPAHCIIOPTHOIO
KOMIUIEKCa, OT COCTOSHHMS KOTOPOTO B 3HAQUMTEIBHOM MeEpE 3aBUCAT pE3YyJIbTAaThl PA3BUTHSA
BHYTpPEHHEN 3KOHOMUKHU PECITyOIMKH U MEKIYHAPOIHOTO COTpyAHUYecTBa [1].

Otpaciab UMeeT 3HAYUTENbHbBIN MEXIyHapOAHbIN MOTEHIIMAJ, KOTOPBIA MOKa HEAOCTATOYHO
3a/elicTBOBaH. MupoBasi TOProBiisl pa3BUBAECTCS BBICOKMMHU TEMIIAMU B TEUEHHUE IOCIEAHMUX JBYX
necstuietuil.  BeirogHoe  reorpaguueckoe  pacnonoxenue — Kazaxcrana — 1iesnecoo0pasHo
HCIIOJIb30BaTh JUISl IIPOXOXKACHMS IPy30MNOTOKOB Mexay EBpomnoil m Asuel, 4yTO COIOEHCTBYET
YBEJIMUEHHUIO JIOXOJI0OB B OIO/DKETHl TPAHCHOPTHBIX KoMmMmaHuil u rocOroomxer Kazaxcrana.
Tpancnopr B Kazaxcrane umeer BaxHeiiee 3HaueHne. OrpoMHble TEPPUTOPUU CTpaHbl (2,7MIIH
KM?), HU3Kasl IUIOTHOCTh HacelIeHUs, pa300IIEHHOCTh LIEHTPOB MPOMBIIUIEHHOCTH U CEJIbCKOTO
X034HCTBA, a TakXke YIaNEHHOCTb OT MHMPOBBIX PBIHKOB J€lal0T oO0JaJaHue pa3BUTOU
TPAHCIIOPTHOM CHCTEMBI >KM3HEHHO HeoOxoammbiM misi Kaszaxcrana. TpaHcmopTHas cuctema
SIBJIIETCS KJIIOUEBOM COCTaBIISIIONIEeH MHQPpacTpyKTypsl KazaxcraHa u oka3bIBaeT CyIIECTBEHHOE
BJIMSIHUE HAa YPOBEHBb PAa3BUTHUSI SKOHOMHUKH CTpaHbl. Tak, 3h(ekTuBHBIE TPAaHCTIOPTHO- JIOTHYECKHE
CETH CIOCOOHBI HE TOJILKO (POPCHPOBATh MHAYCTPHUATU3ALMIO 32 CUET COMMKEHNE TPOMBIIIIEHHBIX
LIEHTPOB BHYTPHU CTpaHbl, HO TaK)Ke€ CO3JaTh 0a3zy JUisl yriayOJeHHs] PErMOHAIBHOTO LIEHTPAJIbHO-
a3MaTckoro EBpa3uiickoro 53KOHOMHYECKOTO COTPYJHMYECTBA M JaJbHEHMIIEH WHTErpalnuu
Kazaxcrtana B MUPOBYIO SKOHOMUKY.TpaH3UTHBIN MOTEHIMAT HYKHO pacCMAaTpUBATh KaK TOUYKY
SKOHOMMYECKOTO POCTa CTpaHbl. [[j1s1 3TOro Hy>kKHO 00€CIeUUTh MOBBIIICHUS TPUBIEKATEILHOCTH U
CO3/IaHUs caMOi coBpeMeHHOU 3((EeKTHBHON TpaHCIOPTHO-JIOTUCTHYEeCcKoW cuctembl B CHI. A
TaK)Ke COBEPUICHCTBOBAHNUE TPAHCIIOPTHO-JIOTUCTUYEKCUX OTEpaluii Ha TI000M BHJIe TPAHCIIOPTa C
y4€TOM IMIPENOCTABJICHUSI IIHUPOKOIO CHEKTpa YCIYr, HpPeIIoKEHHUE KOHKYPEHTOCIOCOOHBIX
TapuQOB.

MeTtoanbl

K TpaHCIIOPTHEIM yciyraM OTHOCSTCS BCE BHJBI TPYyZa, HETMIOCPEICTBEHHO HE 3aHSTHIC
W3MEHEHHEM M TIpeobOpa3zoBaHueM (OpPM MaTepUu W CHJI TPHUPOJBI M MPOU3BOJSIINE OCOOYIO
MOTPEOUTENBFHYI0 CTOMMOCTB, KOTOpas BBIPAXKACTCS B OOLIECTBEHHO IOJIE3HOH IEATEILHOCTH
caMoro TpyAa B Ppa3IUYHBIX OTpacisiX OOIIECTBEHHOro XO3sicTBa (Hayka, oOpa3oBaHHE,
3IpaBOOXpaHeHue U T.1.). «K yciyram OTHOCSAT Takke W T€ BUJBI TPy, KOTOpBIE, OyIydH 3aHATHI
COOCTBEHHO B MAaTEpUAIBHOM TIPOU3BOACTBE, HE OBEIICCTBIIAIOTCS B MPEIMETHO OCSI3aEMOM,
000CO0JIEHHOM MPOAYKTE TpyAa (TpaHCHOPT, CBI3b)» [2].

Ycyra — BUj eI TENbHOCTH, B TIPOIECCE BHIMTOJIHEHHS] KOTOPOW HE CO371aeTCsl HOBBIH, paHee
HE CyIIECTBOBABIIMH MaTepUabHO-BEIIECTBCHHBIH IPOAYKT, HO HW3MEHSETCS KadyeCTBO YXKe
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HMMEIOLIErocs, CO3JaHHOTO MPOAYyKTa. JDTO Ojara, mpeaocTaBisieMble HE B BUJE BellleH, a B hopme
JesTeIbHOCTH. TakuMm o0pa3oM, caMO OKa3aHUE YCIYr CO3JaeT KeJaeMblil pe3ynbTaT.Yciyru
TpPaHCIIOpPTa OTHOCATCA K ycClyraM, 3aBeplialouuM U (WIM) [peABapsAolUM Ipolece
MaTepHAILHOIO IPOU3BOJCTBA. YCIYI'M TPAaHCHOPTa ONPENEeNsIOTCS KaK MOABHJI AEATEIbHOCTU
TpPaHCIIOPTa,  HANpaBJICHHBIH  Ha  yJOBIETBOpEHHUE  MOTpeOHOcTed  moTpedurenel u
XapaKTepU3yOIUNHCs HaJINYMEM HE00X0IUMOTo TEXHOJIOTUYECKOTO, ¢uHAaHCOBOTO,
MH(OPMALIMOHHOTO, MPABOBOrO0 U pecypcHoro oOecneuenus. [lox ycmyroi, crenoBarenbHO,
M0JIpa3yMeBaeTcs He TOJIbKO COOCTBEHHO NEPEeBO3Ka rpy3a, HO U JIt00ast onepaiusi, He BXOASIIas B
COCTaB IEPEBO30YHOIO Ipoliecca, HO CBsS3aHHAash C €ro IOJATOTOBKOM UM OCYILIECTBICHUEM.
CrnenoBarenbHO, OJHMM M3 TJABHBIX HAIPaBICHUH COBEPUICHCTBOBAHUS X035 CTBEHHON
NEeSATeIbHOCTH Ha TPAHCIOPTE B YCJIOBHMSIX PHIHOYHOM SKOHOMMKH SIBISIETCS OOOCHOBAaHUE
BOXHEHUIINX SKOHOMHUYECKUX M MPOM3BOJCTBEHHBIX IOKa3aTeseill ero paboTel, Haubosiee IMOJIHO
OTpaXXaIOIIKUX CTENEHb YJIOBJIETBOPEHUSI MOTpeOUTENel B MEepeBO3Kax I'Py30B, SKOHOMHYHOCTb U
Ka4yecTBO TPAHCIIOPTHOM paboThI.

[Ipouecc nocTaBku TOBapa B MEXIyHApOJAHON TOProBile KaK MPaBUiIo0, BKIIOYAET:

Ero nepeBo3ky OT BHYTPEHHEro IyHKTa HMPOHM3BOJCTBA J0 MOTPAHUYHOrO IyHKTa (MOpTa)
CTpaHBI-IKCIIOPTEPA (CTpaHa-dKCIOPTEP);

Me:x1yHapOoJHYIO TPaH3UTHYIO WJIM MOPCKYIO IIEPEBO3KY OT IIyHKTA CTPAHBI-3KCIIOPTEPA 10
MOTPAaHUYHOr0 IYHKTa (IIOpTa) CTpaHbBI-UMIIOpTEpa (€CiIM MEXIy [JaHHbIMU CTpaHaMHu HeE
yCTaHOBJIEHa 00111ast CyXOITyTHas TPaHULIA);

TpaHcnopTUPOBKY OT MOrPAaHUYHOIO MYyHKTa CTPaHbI-UMIOPTEpPA 10 BHYTPEHHEIO IyHKTa
notpeOieHus ToBapay [3].

TpancnopTHpIE omepanuy CUYUTAIOTCS MEXKIYHApOJHBIMHM, €CJIM OHU CBSI3aHBI C
[IEPEMEILIEHUEM BHEIIHETOPIOBBIX IPY30B HA BHEIIHUX OTHOCUTEIBHO CTPAHBI-NIPO/IABLIA U CTPAHBbI-
MOKyNaTeass ydacTKaX MapuipyTa IepeBo3KM. B mupokom cMbiciie, MEXIyHapOJIHbIE
TPAHCIIOPTHBIE YCIYI'M BKJIKOYAIOT IIOMHUMO HENOCPEICTBEHHO IIE€PEBO30YHON JEATEIBHOCTH
pa3IMyYHbIE COMYTCTBYIOIINE ONEPaLlUu:

- IOCTaBKy I'py3a OT CKJIaJa OTIIPaBUTENs O OJIM>KalIIero rpy30BOro Te€pMUHaa;

- €ro MOTpy3Ky Ha MarucTpajbHble TPAHCIIOPTHBIE CPEJICTBA;

- Ieperpy3Ky Ha JApyrue BUIbl TPAHCIIOPTa B IPOMEXKYTOUHBIX ITyHKTaX;

- BBITPY3KY B IIYHKTE Ha3HAYCHHS;

- BPEMEHHOE XpaHEHHUE Irpy3a B IPOMEXYTOUHBIX ITyHKTA;

- mepeodopmIIeHrEe IEPEBO30YHBIX JOKYMEHTOB [4].

Pacxonpl, cBA3aHHBIE C BBINOJIHEHUEM COIMYTCTBYIOLIMX TPAHCHOPTHBIX ONEpauud u
3aTpaThl IO IIEPEBO3KE TIpy3a MArucTpajbHbIMU BHJAMHU TpaHCHOpTa O0Opa3yloT IOJIHbIE
TPAHCHOPTHBIE pacxXoJbl Ipy3oBiajenbia. TakuM o0pa3oM, B MEXIYHApOAHOM TPaHCIIOPTHOM
IpoLecce NOMHUMO Tpy30BIIAJENbIEB M NEPEBO3YMKOB YUYAaCTBYIOT DPA3JIMYHBIE XO3SHCTBYIOIINE
CyOBEKTbI, BKJIIOYas ONEPaTOPOB TIPY30BBIX TEPMUHAJIOB B MOpTax M Ha cTraHuusax. llpum
MEXJIyHapOJHBIX TII€PEeBO3KaX, OCOOCHHO TOTOBOW TPONYKIMH U TOIy(}HaOpuKaToB, TIpy3
MHOT'OKpPATHO MOCJIEJIOBATENILHO MEPEXOAUT OT MEPEBO3YMKOB K OlepaTopaM TEPMHUHAIOB, OT HUX
CHOBa K IepeBOo3UuKaM U T.A. OZHOBPEMEHHO U3MEHSIOTCSA U CyOBEKThl OTBETCTBEHHOCTH 3a IPy3.
«/lng  3ammTel CBOMX KOMMEPUECKHMX HHTEPECOB BO BCeX Treorpapuueckux IyHKTax, TIJie
OCYIIECTBIISIIOTCS ONEPALIUU C €r0 TPy3aMHU, FPy30BIaleibllbl IPUOEratoT K yCIyraM MOCpeIHUKOB-
9KCHEUTOPOB (B HEKOTOPBIX CTpaHaX MX Ha3blBalOT (PAXTOBBIMU areHTamu u ap.). [lo norosopy
SKCIIEUIMY TPY30BIaesiel] HOpyUYaeT 3KCIEAUTOPY BBINOIHEHUE TOYHO OTOBOPEHHBIX ONEpALUi ¢
€ro TIpy3aMM, HampuMmep TMOTpy3Ky M BBITPY3KY, XpaHEHHE TIpy3a, OQOpMIIEHHE TI'PY30BBIX
JOKYMEHTOB. ['py30Biazesnen] MOXKeT JOBEPUTh IKCIEAUTOPY 3aKIIOUEHHE OT €ro UMEHHU U IO €ro
MOPYUYEHHIO JOTOBOPOB C MEPEBO3YMKAMM; BBIMOJIHEHUE pacueToB MO (paxTy C MEepeBO3ZUYUKAMH U
3a CTUBHUAOPCKHE pabOThl C olepaTopamMHl TEPMUHAJIOB; BBICTYIUIEHHE B CyJax U apOUTpakax Ha
CTOpPOHE Tpy30BJaJeNbla. DKCIEIUTOP MO 3aKOHAM MHOIMX CTpaH SBISETCS KOMHCCHOHEPOM.
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Pa3BuTast ceTp MOCpPEIHUMYECKUMX OpraHu3alvii B OOJNBIIMHCTBE CTpaH MHpa IO3BOJISIET
Tpy30BiaeibllaM 3aKIi4aTh JOTOBOPHl HEMOCPEACTBEHHO C OKCIEAUTOPCKUMHU (PUPMaMU B
KQKJOM U3 WHTEPECYIOUIMX UX IMyHKTOB WJIU JIOTOBOP C OJHUM TIE€HEPAJIbHBIM SKCIEIUTOPOM,
KOTOPOMY MOPYYaeTCsi OpraHU30BaATh NEPEBO3KY B LEIOM. [ eHepallbHbIN SKCIEAUTOP 3aKIIIOYAET OT
MMEHU TpY30BIaJeiblia JOrOBOPbl C IMEPEBO3UYMKAMM pa3HBIX BHUAOB TpaHCIOpPTa U C
SKCHEAUTOPCKUMH OPTaHU3alUsIMHU B IIYHKTaX MPOXOXKACHUS Tpy30B» [S].

Crnenyer Tak € OTMETUTh, YTO B MHUPE HE CYIIECTBYeT 0c000ro, 000COOJEHHOTO OT
HallUOHAJBHBIX TPAHCIOPTHBIX CHUCTEM MEXAYHApOJHOIO TPAHCIOPTA, HPEIHA3HAYEHHOTO
WCKIIIOYUTENIBHO I MEXAYHapOAHBIX IEPEeBO30K TIPy30B M MACCaXUPOB. MeXIyHapOoIHbIE
MEePEeBO3KU 00CTYKUBAIOTCS HAIMOHATBHBIMU MIEPEBO3YMKAMU PA3IMYHBIX CTPaH, UCTIONb3YOIIUMU
JUISL 3TOTO CBOM IMOJBMKHOM COCTaB (MOPCKUE U pEUHbIE Cy/la, CAMOJIEThI, BarOHbI, aBTOMOOWIIN), a
TaKXKe TPAHCIOPTHBIE CETU (XKEeIe3HOJOPOXKHbIE, ABTOMOOWJIbHBIC, pPEYHbIC, BO3AYIIHBIE) U
TPAHCIIOPTHBIE Y3/l (MOPCKHE U PEYHbIE MOPTHI, a3pPOMOPTHI, KEJIE3HOAOPOKHBIE CTAHIIMU,
ABTOCTAHIIMU, TPY30BbIE M MACCAKHUPCKUE TEPMHUHAIBI), OTHOCSIINUECS K TPAHCIIOPTHBIM CHCTEMaM
OTIENbHbIX CTpaH.O0IIMpHAs TEpPpPUTOpPHUS, OTCYTCTBHE BbIXOJa K MOPIO, HEpaBHOMEPHOE
pa3MeLIEHUE HACEJIEHHBIX IyHKTOB U NPUPOIHBIX PECYPCOB JENAIOT €ro 3KOHOMHUKY OJHOH W3
HauboJjee rpy30eMKUX B MUpe, 00yClIaBIuBasi BBICOKYIO 3aBUCUMOCTb OT TPAHCIIOPTHOM CHCTEMBI.
Haxonsice Ha crhike EBponbsl u Asuu, Kazaxctan o0nagaer 3HAYUTENBHBIM TPAaH3UTHBIM
MOTEHLIMAJIOM, TIPEJOCTaBisAs a3uaTCKUM TrocyJapcTBaM reorpaduyecku Oe3albTepHATUBHYIO
HA3eMHYIO0 TPAHCIOPTHYIO CBs3b ¢ Poccuei u EBpomnoii. OTHOCUTENBHO paBHUHHBIN JTaHAIA(PT U
Hajuyue OOJIbIIUX 3aMacoB MPUPOJHOrO KAMEHHOTO MaTepHalla IMO3BOJISIOT OecHpensiTCTBEHHO
pa3BUBaTh KOMMYHHUKALIUH JKEJIE3HOIOPOKHOTO U aBTOMOOMIIBHOTO TpaHcnopTa. « OCHOBHAs J10Jis
CETH Ha3eMHBIX IyTeil COOOIIEHNI TPUXOAUTCS HAa aBTOMOOMIIbHBIE U JKeJIe3Hble JOpOoru (Iopsaka
88,4 m 14,0 TBIC.KM COOTBETCTBEHHO). IIpOTSIKEHHOCTh OSKCIUTyaTUPYEMbIX BOJHBIX ITyTei
coctaBisieT 3,9 ThIC.KM, BO3AymHBIX Tpacc — 61 ThIc.kM. IlnotHocTs cetn Ha 1000 kB. KM
TEPPUTOPUHU COCTABIsIET OKoNo 5,1 KM Kene3HbIX Aopor, 32,4 KM aBTOMOOWIJIBHBIX JOpOT C
TBEP/bIM MOKPBITHEM, 1,5 KM BHYTpPEHHUX BOAHBIX ITyTei» [6].

Ha coBpemeHHOM »sTame CBOEro pa3BUTHS TPAHCIOPTHBIM KOMIUIEKC PECIyOIUKH
XapaKTepU3yeTCsl HEYJOBJIETBOPUTENBHBIM COCTOSSHUEM OCHOBHBIX CpPEJCTB, YCTapeBIIMMU U
HEJ0OCTAaTOYHO Pa3BUTHIMU HMHOPACTPYKTYPOU U TEXHOJOTHUSMHU. «J[oNs TpaHCHOPTHBIX 3aTpaT B
KOHEYHON CTOMMOCTH HPOAYKIMH OTHOCUTEIBHO BBICOKA M HAXOJIUTCS Ha ypoBHE cBbIIEe 8% u
11% pand BHYTPEHHHX KENE3HOAOPOXKHBIX U ABTOMOOWJIBHBIX IEPEBO30K COOTBETCTBEHHO, B
CTpaHax ¢ Pa3BUTON PHIHOYHON SKOHOMUKOH JTaHHBIN MMOKa3aTeh cocTaBisieT 4-4,5%.

B pesynbrare, s3xoHOMMKa Ka3zaxcraHa BeIHY»KI€HAa HECTH TPAHCIIOPTHYIO Harpys3Ky B JBa
pa3a OoJplIyI0 YeM B pa3BUTHIX cTpaHax. [lo mokasarento rpy3zoemMkocTy skoHOMHKa Kazaxcrana
MpUMepHO B TATh pa3 MeHee S(ddexTuBHa, Tak Ha Kaxayio eaunuily BBII B gommapoBom
WCYMCIICHUH NPUXOIUTCS HE MEHee 9 T-KM TpaHCHOPTHOM paboThl, B cTpaHax EC rpy3oeMkocTs -
menee | T-xm/mout. BBIIL. Ilo tepputopun Kazaxcrana mpoxomar u (GOpMHUPYIOTCS Ha OCHOBE
CYUIECTBYIOIIEH B  peclyOJuKe TPAHCIOPTHOW  HMHOPACTPYKTYpel 4  MEXIYHapOIHBIX
TpaHCIOPTHBIX Kopuaopa. B wactHocTu: CeBepHblii kopuaop TpaHca3znaTckoil Keae3HOI0POKHOM
Maructpanu (TAXM): 3anagnas Espona - Kuraii, Kopelickuii nmomyoctpoB u SnoHus udepes
Poccuro m Kazaxcran (Ha yuactke JlocTeik — Axrtorait - Cask - MowuHTEI — AcTaHa -
[Terponasnosck (IIpecnoropekoBckas). FOxubiit kopumop TAXM: FOro-Boctounass EBpona -
Kurtaii u FOro-Boctounas Asus yepe3 Typuurto, Upan, ctpansl [entpanbHoit A3uu u Kazaxcran
(na yuactke JlocThik - Akroraii - Anmatel — llly- Apsick- Capslaramr). TPACEKA: Bocrounas
EBpona — IlenTpanbHas Asus uepe3 UepHoe mope, KaBkas m Kacnuiickoe mope (Ha ydacTke
Hocteik - Anmatsl - Aktay). Ceep-lOr: Cesepnast EBpona - ctpansl [lepcuackoro 3anuBa yepes
Poccuro u Upan, ¢ yuactuem Kazaxcrana Ha ygacTkax MOpPCKO# OpT AKTay - ypaJIbCKUE PETHOHBI
Poccun n Akrtay - Ateipay. Kpome HampaBieHuii, y4acTByOmHX B (pOPMHUPOBAHMH OCHOBHBIX
TPAaHCKOHTUHEHTAJIBHBIX MapUIpyToB, HeoOXxoaumo oTMeTuTh LlenTpanbubiii kopumop TAXKM,
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MMEIOIUI Ba)KHOE 3HAYEHUE J/JIi PETHOHAJIBHBIX TPAH3UTHBIX IEPEBO30K IO HAIPABIECHUIO
Cappraram- Apbice - Kanparau - Osunku. Kopupopsl MO3BOJSIOT 3HAYUTEIBHO COKPATUTh
paccTosiHre B co00meHnn BocTok-3ama u cpoku JT0CTaBKH Tpy30B» [7].

MortHblif pocT 3KOHOMUKHM KuTasi, B 4aCTHOCTH €ro 3amaJHbIX PETHOHOB, YK€ CEroIHA
BBI3BIBAET HEOOXOIUMOCTH B JIOCTaBKE Ha MUPOBBIC PBIHKH Pa3IMYHOTO CIEKTpa TOBapoB. Bmecrte
C TeM, IO OlIEHKaM CIIeUAINCTOB, YPOBEHb pa3BUTHs TpaH3uTa B Ka3zaxcTaHe HE COOTBETCTBYET
MOTEHLIMATY OTPACIU U PeciyOauKku B 11es10oM. [10cKoIbKy MpakTHUECKU BCe TPAHCIOPTHBIE YCIYTH
OKa3bIBAIOTCS YaCTHBIMU IPEIIPHUITHIMH, 3TU HNPEANPHUATHS CaMOCTOSTENBHO IOKPBHIBAIOT CBOU
9KCIUTyaTallMOHHbIE M KalMUTajJbHbIE pPAacXojbl. B OTHOIIEHHH MacCakUPCKUX >KEIE3HOOPOKHBIX
MIEPEeBO30K JCHUCTBYIOT 0COObIE MeXaHM3Mbl CyOCHAMpOBaHUs, pa3paboTaHHBIE B paMKax
peanuzanuu [IporpaMMbl pecTpyKTypU3aluy KeJIe3HOA0POKHOTO TpaHcnopTa Ha 2020-2025 roasl.

OnopHast (MarucTpajipHas) CETb AaBTOMOOWJIBHBIX M JKEJIE3HBIX JOpOr, a TaKkke M
BHYTPEHHSAA CYyAOXOJHas HMHPPACTPyKTypa OCTAlOTCS B TOCYJapCTBEHHONW COOCTBEHHOCTH.
Tepmunanbl nepenaivchk B COOCTBEHHOCTh YaCTHOMY cekTopy. Cucrema BO3IYIIHOM HAaBUTallUU B
MaKCHUMAaJIbHOM CTENEeHU CaMOOKyHaeMOW 3a CYeT HaBUTAallMOHHBIX COOpPOB a’pomnopToB U
MapUIPyTHBIX HAaBUTALlMOHHBIX COOpPOB. ABHAllMOHHbIE TEPMUHAIbI HaxodiaTcs B cdepe
OTBETCTBEHHOCTH a’pONOPTOB M (PMHAHCUPYIOTCS 3a CYET TEPMUHAIbHBIX cOOpoB. [aBHbBIE
a’poIoOpThl BOILIM B YacTHBIA CEKTOp, KOTOPBIM OTBEYaeT 3a TEXHUYECKoe OOCIyKMBAaHUE U
oOHoOBIIeHHE MH(DPPACTPYKTYphI, GUHAHCUPYEMOM 3a cUeT COOpPOB 3a B3JIET-TIOCAJIKY B a3pOTOpTax.
CTpouTEnbCTBO U TEXHUUYECKOE 00CTY>KUBAaHHE TEPMHUHAJIOB MOPCKHUX ITOPTOB B OCHOBHOM BXOJIMT
B cepy OTBETCTBEHHOCTH YacCTHOrO cekTopa. Mopckas umH(ppacTpykTypa OOLIEro NOoJb30BaHUs
HaxXoauTCs B chepe OTBETCTBEHHOCTH I'OCY1apCTBa.

B uHdpacTpykType aBTOJOPOKHOrO CcekTopa cOOpbl 3a IOJb30BaHuE Oolee
HEINOCPEACTBEHHO NPUBA3AHBI K I0Jb30BaHUIO oporaMu. [loompsercs yuacTiue 4aCTHOTO CEKTOpa
B pPa3lMYHBIX c@epax TPaHCHOPTHOIO CEKTOpa, BKJIKOYAsl JOJrOCPOYHBbIE KOHIIECCUOHHBIE
COIJIAIIEHUS, MPH KOTOPBIX MHQPACTPyKTypa, B KOHEYHOM cyeTe, OyJeT BO3BpAIIAThCS
rocynapctBy. Hapsimy ¢ TocynapcTBEeHHBIM —(MHAHCHUPOBAaHMEM OOBEKTOB TPAHCIIOPTHOU
MH(QPACTPYKTYpHl MpelycMaTpUBAETCS TMpUBJICUEHHE HMHCTUTYTOB pa3BuTus (baHk pa3Butus
Kazaxcrana, IHHOBallMOHHBIN (OHM), APYTUX OTEYECTBEHHBIX M MEXIyHAPOJHBIX (PMHAHCOBBIX
opranuzanuii (EBPP, ABP, Bcemupnsiit 6ank, UBP u apyrue). Co3manue OJ1arompHusTHOTO
KJIMMaTa JUIsl pa3BUTHUS YacTHOIO OM3HECa OCYIIECTBIISIETCS IYTEM IIPEIOCTABIECHUS JBIOT U
npeepeHinii, CTUMYJIHPYIOIIUX OOHOBJIIEHHE OCHOBHBIX CpelICTB. Takum  oOpaszom,
(uHaHCHpOBAaHHE peaju3allii MPOrpamMM IPOBOAUTCS OIO/DKETaMH BCEX YPOBHEH, depe3
MIpUBJICYCHUE WHBECTUIMH, a TaK)Ke HAa KOMMEpPYECKOW OCHOBE: B CTPYKTYpE ToCyIdapCTBEHHO-
YaCTHOr'O MapTHEPCTBA, KOHUECCHI, Uepe3 CO3/JTaHHEe COBMECTHBIX MPEAIPUATHII HA OCHOBE YaCTHOU
WHUIUATHUBBIL.

I'eorpaduueckoe pacmnonoxkenue Kazaxcrana B neHTpe EBpoasnaTckoro KOHTHHEHTA
MpeIonpeeNsieT ero 3HaUNTENbHBIN TPAHCIIOPTHBIN MOTEHIIMAN B 00JIACTH TPAH3UTHBIX MEPEBO3OK.
[IpoTskKeHHOCTh Ha3eMHBIX TPAHCIOPTHBIX Marucrpanen pecnyOnuku cocrasiser 106 Teic. km. U3

HUX 13,5 TBIC. KM — MarucTpajbHbIC >KeJIe3HbIe HOpOTH, 87,4 ThIC. KM — aBTOMOOMIILHBIE
MarucTpaiu OOIIEro TOJh30BAaHUS C TBEPABIM TOKPHITHEM, 4 ThIC. KM. — PEUYHBIC ITyTH.
CTpOUTENBCTBO MOTPAHUYHOTO JKEJIE3HOJIOPOXKHOTO mepexona Jpyxba — AmamaHbKoy MEXTY

Kazaxcrtanom u Kutaem u OTKphITHE XKene3HOA0opokHOTO nepexona Cepaxc — Memixen Mexay
TypkmenuctaHoMm U MpaHOM OTKpBUIM HOBBIE TPAaH3UTHBIE KOPUAOPHI MO MapumipyTy Bemukoro
LIEJTKOBOrO IMyTH: OT THUXOOKEaHCKuX mopToB Kwutas - Jlsuptoneran, Llunapnao, TAHBIBHH - B
Kazaxcran, Kwipreizcran, VY36ekuctan, Typkmenucran, HWpan, Typuuro, Kk mopram
Cpenuzemaomopss u [lepcuackoro 3anuBa. CerojiHsa 1Mo BCEMY 3TOMY IYyTH MOJIHBIM XOJIOM UIYT
rpy3bl. IMerommascs ceTh aBTOJOPOT JaeT BhIXOJ Ha Poccuio u ObIBIIME COIO3HBIE PECIyONIMKH, a
taxke B Kutail, Typuunto u HUpan, uro obecneunBaer Bbixoa K nopram YepHoro u Cpenn3eMHOro
Mopeil u Mupmiickoro okeaHa. Mopckoe cyAoxoAcTBO ocyuiecTBisgercs Ha Kacnuiickom Mope
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(mopt AkTay) c BbIXOJOM uepe3 peuHble nmytu Poccum Ha YepHoe u banrtuiickoe Mope.
HanmonanwsHoit aBuakommnanueit «Jiip Kazaxctan» ocBoeno 6onee 40 mapuipytos mo Kazaxcrany,
ctpanam CHI' u manpHero 3apyOexbs. B pecryOnuke Takyke pabOTalOT BeAyIIMEe WHOCTPAHHBIC
KoMmIaHuu, Takue kak: British Airways, Lufthansa, KLM, Transaero, PIA, Turkish Airlines, Iran
Air u ap.» [8].

PesyiabTarhl

Tparcnopt 00pazyeT caMoCTOATENbHYIO0 chepy SIKOHOMUUECKOU NESITEIbHOCTH, KUBYIILYIO
o ocoObIM mpaBuiaMm. Poib TpaHcmopra 3akilO4aercss B OKa3aHUM CHEeUU(UYECKUX YCIyT,
HalpaBJICHHBIX Ha II€peMELICHHEe TOoBapa MWJM 4YeJlOBeKa B MPOCTPAHCTBE. TpaHCIOpTHas
NeSITeIbHOCTh HE CONMPOBOXKJIACTCS CO3/JaHMEM HOBBIX BELICH (IIPeIMETOB MaTepUAIbHOTO MHUPA).
Ee nenHocts B TOM 3KOHOMHUYECKOM 3((eKTe, KOTOPBIM CO37aeTcs B pe3yJsibTaTe MepeMeIleHUs
rpy3a, maccaxupa M Oaraka B corjacoBaHHoe MecTo. Ilo3ToMy oOTHOILIEHHMS MO MEpeBO3Ke
BO3HUKAIOT NPU HAJTUYUU NOTPEOHOCTH B TEPPUTOPUAIILHOM IEPEMELICHUH 00bEKTOB UJIHU JIIOJIEH C
10 MOIIBIO TPAHCIOPTHBIX cpeAcTB.TpaHCIOPT — OJlHA U3 CaMbIX BBICOKOMOHOIIOJU3UPOBAHHBIX
oTpacJiell 4eJI0BEUECKOH JeATENIbHOCTH, @ OTAEIbHBIE €ro BUbI BOOOIIE 00J1aja I0T €CTECTBEHHON
MOHOMOJMEN (KEJIE3HONOPOXKHBIA TpaHcopT). B cBA3M ¢ 3TUM  HEOOXOAMMBI HOPMBI,
peryiupyrommue OTHOUIEHHSI IEPEeBO3KU TaKUM 00pa3oM, yToObl ObUIM B MOJIHOM Mepe 3allUILEHbI
MHTEPECHl YYaCTHUKOB JAHHBIX INPABOOTHOLIEHUN.OCHOBHBIMH HOPMAaTHUBHBIMHU JIOKyMEHTAMH,
peryJupyOIIMMH OTHO WIEHUS [0 TepeBo3ke, sBistorcs [paxmanckuit komekc PK, 3akon
pecnyonuku Kazaxcran «O tpancnopre B Pecnybmuke Kazaxcran» ot 21. 09. 1994r. a Ttakxe
crenugpuUecKre 3aKOHbl, PEryJIUpYyIOLIIe EPEeBO3KY OT JAeJIbHBIMU BHAaMU TpaHcnopTa. Tpancnopt
B Kazaxcrane umeer BakHeilmee 3HaueHue. [9] OrpoMHble TEpPpUTOPUHU CTpaHbl (2,7 MIH KM?),
HU3Kas IUIOTHOCTh HAcelIeHUs, pa300IIEHHOCTh LIEHTPOB IPOMBIIUIEHHOCTH U  CEJIBbCKOTO
X034HCTBA, a TakXke YIaNEHHOCTb OT MHMPOBBIX PBIHKOB J€lal0T oO0JaJaHue pa3BUTOU
TPAHCIIOPTHON CHUCTEMBI JXKM3HEHHO HeoOxoaumbIM sl Kasaxcrana.CerogHss B Haiell cTpaHe
peanusyercss psA  NPOEKTOB, HANPABJICHHBIX HA PAa3sBUTUE TPAaH3UTHOIO NOTEHLHANa W
TpaHCTIOPTHOHM Joructuku PecmyOnmkn Kazaxcran. B Hambosiee MEpCIEKTHUBHBIX W BBITOJIHBIX
TOYKaX CTpaHbl (OPMHUPYIOTCS TPAHCIOPTHO-JIOTUCTHYECKUE ILeHTpbL.B 1ensax pas3Butus
TPaHCIOPTHO-JIOTHCTUYECKOH crctemMbl PecniyOnuku Kazaxcran ¢ mpuBiedeHrEeM MEXTyHapOIHBIX
KOHCYJIbTAaHTOB pa3paboTaH Macrtep-IulaH pa3BUTUS TPAHCIOPTHO — JIOTUCTMYECKOW CHCTEMBI
(TJIC). JlanHBIN TOKYMEHT NIpEACTaBIsieT COOOW MporpaMMy pa3BUTHS OTPACIU TPAHCIOPTHOMN
JOTUCTMKM B paMKax TeKymux nporpamMm IlpaBurenscrBa, B 4actHocTH ['ocymapcTBeHHOMU
nporpaMMmbsl  (POPCHPOBAHHOTO ¥ HHAYCTPUAIbHO-WHHOBAIMOHHOTO PAa3BUTUSA. AKTYaJbHOCTh
IpoeKTa 00yCIIOBJIEHAa HEOOXOAMMOCTBIO KOMIUIEKCHOIO HEepecMOTpa MOAXOI0B K YIPABJICHUIO
TPAHCIIOPTHBIM KOMILJIEKCOM CTpaHbl, 4YTO MOAPa3yMEBAET OTXOJ OT TPATUIUOHHOTO «Y3KO
TPAHCIIOPTHOT0» MOJX0/1a U MPUMEHEHHE HOBOM coBpeMeHHo# napaaurmel TJIC.

BriBoaBI

OCHOBHOH 11€/bI0 SBJISIETCS MOBBIIIEHUE KAa4eCTBA TPAHCHOPTHO-JIOTUCTUYECKUX YCIYT 10
MHPOBOT'O YpPOBHS, IOCTYITHOCTb IJIOOAJIBHBIX IMyTEH COOOLIEHUS AJs Ka3aXCTaHCKOro 3KCIOpPTa,
YBEJIMYEHUE TPAaH3UTA Yepe3 TEePPUTOPHUIO CTPaHbl, COKpAIlEHHUE TPAHCIIOPTHOW COCTaBIAIOIIEH U
MOBBIIIEHHEe KOHKypeHTocnocoOHocTH PK Ha rnmoGambHoM pohiHKe B 1enoM. B PecnyGnuke
Kazaxcran npoBoauTcs cucTeMHass paboTa MO YJIyYIIEHHI0 KaueCcTBa TPAHCIOPTHBIX YCIyr. DTO
MPEKJIE BCEro COKpAILLEHHWE TPAHCIOPTHOTO BpPEMEHHU, CHIDKEHHE 3aTpaT Ha IEpPEBO3KH,
onTuMH3anus TapudoB, COXPaAaHHOCTb I'Py30B M, YTO HEMAaJOBa)KHO, MOATOTOBKA KAaueCTBEHHOI'O
KaJpOBOTO TOTEHIIMAa, KOTOPBIA MpH3BaH 00ECHeuuTh HOpMaIbHOE (YHKIIMOHMPOBAHUE BCEU
JOTHCTUYECKOM  cucTeMbl. TpaHCHOpTHAs  cUCTeMa  SIBISETCS  KIIOYEBOM  COCTaBISIOIIEH
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uHppacTpykTypsl KazaxcTaHa M OKa3bIBa€T CYyIIECTBEHHOE BIMSHHE HAa YPOBEHb pa3BUTHUSA
9KOHOMHKH CTpaHbl. Tak, 3pQeKTHUBHbIE TPAHCIIOPTHO- JIOTHUECKUE CETH CIIOCOOHBI HE TOJIBKO
(dbopcupoBaTh WHIYCTPHATU3AIMIO 32 CYET COMMKEHUE MPOMBINUICHHBIX IIEHTPOB BHYTPU CTpaHHI,
HO TaKXe co3aaTh 0asy s yriayOJieHHsl PerHOHAIbHOIO LEHTpalibHO-a3uaTckoro EBpaszmiickoro
SKOHOMHYECKOIO COTPYJHMYECTBA W JanbHedmed wuHrterpannu KazaxcraHa B MHPOBYIO
9KOHOMHKY. bojee Toro crparerndyecku BbIFOJHOE reorpadudeckoe nojoxeHue Kaszaxcrana
II03BOJISIET NOJIy4aTh 3HAYUTENIbHBIE NCTOYHMK JOXO0/A 3a CUET aKTHBHBIM peaanu3alyuy OTACIIBHBIX
BO3MOXKHOCTEM.

KonpaukTt unrepecoB. KoppecnoHaeHT aBTop 3asBIs€T, YTO KOHPIIMKTA HHTEPECOB HET.

Ccoinka na oannyto cmamoto: OmapoBa Ab. TpancmiopT u 3xkoHOMHIYecknuid pocT B Pecybnuke Kazaxcran. Bectauk Kaszaxckoro
aBTOMOOMIbHO-10pokHOTO MHCTUTYTA = Bulletin of Kazakh Automobile and Road Institute = Kazakh avtomobil-zhol institutynyn
Khabarshysy. 2025; 2(10): 59-68. https://doi.org/10.63377/3005-4966.2-2025-06

Cite this article as: Omarova AB. Transport i ekonomicheskij rost v Respublike Kazahstan [Transport and economic growth in the
republic of Kazakhstan]. Vestnik Kazahskogo avtomobil'no—-dorozhnogo institute = Bulletin of Kazakh Automobile and Road
Institute = Kazakh avtomobil-zhol institutynyn Khabarshysy. 2025; 2(10): 59-68. (In Russ.) https://doi.org/10.63377/3005-4966.2-
2025-06

Jlutreparypa

[1] Cabmen O. Hosbiii KazaxcTtaH B MEHSIOIIEMCS MHpPE: CTPATerHs 3KOHOMHYECKHX
npeoOpa3oBaHui U MyTh K JIUAEPCTBY. 27.

[2] O Crparerun uHIycCTpUalbHO-MHHOBALIMOHHOTO pa3BuTus PecnyOnuku Kazaxcran Ha 2003—
2015 rogsl. Yka3 [Ipesunenta Pecriybnuku Kazaxcran ot 17 mas 2003 rona. 1096.

[3] O Tpancnoptaoit crpaterun Pecnybnuku Kazaxcran mo 2015 roma. Kazaxcranckas [lpasna.
2006, 87(25058).

[4] Tynemb6aeBa A.H. Jloructuka. Yueonuk, Anmater Tpuymd "T", 2008, 358.

[5] EcentyrenoB A. DxoHOMHYECKHE TOPU3OHTHI pa3BuThs Pecryonuku Kazaxcran u ctpan CHI.
Co6opauk padort. 2008, 43.

[6] JlaBpuHenko FO. TpausutHelii moTeHMan KasaxcraHa u myTH COTpPYAHUYECTBA C COCETHUMHU
rocyaapctBamu. Dxonomuct. 2003; 11: 36-40. http://library.volnc.ru/article/view?id=95375

[7] TynembaeBa A.H., Amumkysnos E.III. Jloructuka B TOIUIMBHO-IHEPreTUYECKOM KOMILJIEKCE
Pecrryomukn Kazaxcran. Anmmater. 2010, 240.

[8] Cabnen O. Jloructuka: (3xoHOMUKa 1 yripasienue). Anmatel. UIT MOH PK. 2010, 120.

[9] CyneiimenoB T.b., ApnadexkoB M.U. Tpancnoptras noructuka. Yacts 1. 2010; 26-27.

[10] MoxapoBa B. Tpancnopr B Ka3zaxcrane: Tekymias curyanus, NpoOJeMbl U TEPCIEKTUBBI
pasButus. Anmmatel. 2011; 235-236.

[11] Haynmer b.C., TynembaeBa A.H. CrpaTternueckoe ympaBlieHHE B TPaHCIOPTHO-
KOMMYHHKAITMOHHOM KoMmiuiekce Pecrryonukn Kazaxcran. Anmmatsr. 2010, 110.

[12] Hypramues K.P. Dxonomuka Kazaxcrana. Anmarsr. 2011, 98.

[13] Hazap6aes H.A. Ctparerus 2030. Anmatsr. 2011.

[14] bummmbae C.K. CoBeplIeHCTBOBaHHE CHCTEMbl SKOHOMHUYECKUX IOKa3aTele OIEHKH
JEeSATEIIbHOCTH ONTOBO-TIOCPETHUICCKUX MpeanpusaTiii. Anmatel. 2011, 29.

[15] http://articlekz.com/article/5996

[16] http://www.marketingcenter.kz/2016/03-04-kazakhstan-marketingovye-issledovaniya-rynok-
logistiki.html

[17] MapkeTHHrOBBIC HCCIEIOBaHMS phIHKAa JOorucThku B Kasaxcrame. http://www.centralasia-
biz.com/cabiz/kazahstan/transport/abt_transport_kz.htm. 21.05.2025.

[18] http://www.kremzk.gov.kz/rus/menu2/analiz_tovarnyh_rynkov/?cid=0&rid=25424

67


https://doi.org/10.63377/3005-4966.2-2025-06
https://doi.org/10.63377/3005-4966.2-2025-06
https://doi.org/10.63377/3005-4966.2-2025-06
http://library.volnc.ru/article/view?id=95375
http://articlekz.com/article/5996
http://www.marketingcenter.kz/2016/03-04-kazakhstan-marketingovye-issledovaniya-rynok-logistiki.html
http://www.marketingcenter.kz/2016/03-04-kazakhstan-marketingovye-issledovaniya-rynok-logistiki.html
http://www.centralasia-biz.com/cabiz/kazahstan/transport/abt_transport_kz.htm
http://www.centralasia-biz.com/cabiz/kazahstan/transport/abt_transport_kz.htm
http://www.kremzk.gov.kz/rus/menu2/analiz_tovarnyh_rynkov/?cid=0&rid=25424

Ka3zAXU nnctutyThiabH Xabapmsicel. Ne2(10) 2025 ISSN 3005-4974, E-ISBN: 3005-4966

[19] http://pt0008.kokshetau.akmoedu.kz/documents/view/CC75B3A3B639A6DE.html

References

[1] Sabden O. Novyj Kazahstan v menyayushchemsya mire: strategiya ekonomicheskih
preobrazovanij i put' k liderstvu [New Kazakhstan in a Changing World: Strategy of Economic
Transformations and the Path to Leadership]. 27. (in Russ.).

[2] O Strategii industrial'no-innovacionnogo razvitiya Respubliki Kazahstan na 2003-2015 gody
[On the Strategy of Industrial and Innovative Development of the Republic of Kazakhstan for
2003-2015]. Ukaz Prezidenta Respubliki Kazahstan ot 17 maya 2003 goda = Decree of the
President of the Republic of Kazakhstan dated May 17, 2003. 1096. (in Russ.).

[3] O Transportnoj strategii Respubliki Kazahstan do 2015 goda [On the Transport Strategy of the
Republic of Kazakhstan until 2015]. Kazakhstanskaya Pravda. 2006, 87(25058). (in Russ.).

[4] Tulembaeva AN. logistika [Logistics]. Uchebnik = Textbook. Almaty Triumph "T", 2008, 358.
(in Russ.).

[5] Esentugenov A. Ekonomicheskie gorizonty razvitiya Respubliki Kazahstan i stran SNG
[Economic Horizons for the Development of the Republic of Kazakhstan and the CIS
Countries]. Shbornik rabot = Collection of works. 2008, 43. (in Russ.).

[6] Lavrinenko Yu. Tranzitnyj potencial Kazahstana i puti sotrudnichestva s sosednimi
gosudarstvami [Transit potential of Kazakhstan and ways of cooperation with neighboring
states]. Economist. 2003; 11: 36-40. (in Russ.). http://library.volnc.ru/article/view?id=95375

[7] Tulembaeva AN., Alimkulov ESh. Logistika v toplivno-energeticheskom komplekse Respubliki
Kazahstan [Logistics in the fuel and energy complex of the Republic of Kazakhstan]. Almaty.
2010, 240. (in Russ.).

[8] Sabden O. Logistika: (ekonomika i upravlenie) [Logistics: (economics and management)].
Almaty: IE MES RK. 2010, 120. (in Russ.).

[9] Suleimenov TB, Arpabekov MI. Transportnaya logistika [Transport logistics]. Part 1. 2010; 26-
27. (in Russ.).

[10] Mozharova V. Transport v Kazahstane: tekushchaya situaciya, problemy i perspektivy
razvitiya [Transport in Kazakhstan: current situation, problems and development prospects].
Almaty. 2011; 235-236. (in Russ.).

[11] Daulet BS, Tulembaeva AN. Strategicheskoe upravlenie v transportno-kommunikacionnom
komplekse Respubliki Kazahstan [Strategic management in the transport and communications
complex of the Republic of Kazakhstan]. Almaty. 2010, 110. (in Russ.).

[12] Nurgaliev KR. Ekonomika Kazahstana [Economy of Kazakhstan]. Almaty. 2011, 98. (in
Russ.).

[13] Nazarbayev NA. Strategiya 2030 [Strategy 2030]. Almaty. 2011. (in Russ.).

[14] Bishimbayev SK. Sovershenstvovanie sistemy ekonomicheskinh pokazatelej ocenki
deyatel'nosti optovo-posrednicheskih predpriyatij [Improving the system of economic
indicators for assessing the activities of wholesale and intermediary enterprises]. Almaty. 2011,
29. (in Russ.).

[15] http://articlekz.com/article/5996

[16] http://www.marketingcenter.kz/2016/03-04-kazakhstan-marketingovye-issledovaniya-rynok-
logistiki.html

[17] Marketingovye issledovaniya rynka logistiki v Kazahstane [Marketing research of the logistics
market in Kazakhstan]. (in Russ.). http://www.centralasia-
biz.com/cabiz/kazahstan/transport/abt_transport kz.htm. (accessed on 21 May 2025)

[18] http://www.kremzk.gov.kz/rus/menu2/analiz_tovarnyh_rynkov/?cid=0&rid=25424

[19] http://pt0008.kokshetau.akmoedu.kz/documents/view/CC75B3A3B639A6DE.html

68


http://pt0008.kokshetau.akmoedu.kz/documents/view/CC75B3A3B639A6DE.html
http://library.volnc.ru/article/view?id=95375
http://articlekz.com/article/5996
http://www.marketingcenter.kz/2016/03-04-kazakhstan-marketingovye-issledovaniya-rynok-logistiki.html
http://www.marketingcenter.kz/2016/03-04-kazakhstan-marketingovye-issledovaniya-rynok-logistiki.html
http://www.centralasia-biz.com/cabiz/kazahstan/transport/abt_transport_kz.htm
http://www.centralasia-biz.com/cabiz/kazahstan/transport/abt_transport_kz.htm
http://www.kremzk.gov.kz/rus/menu2/analiz_tovarnyh_rynkov/?cid=0&rid=25424
http://pt0008.kokshetau.akmoedu.kz/documents/view/CC75B3A3B639A6DE.html

JLb. TOHYAPOB ATBIHIATBI KA3AK ABTOMOBWIb-/KOJI HMHCTHUTYTIHIH XABAPHIBICHI

Frutbimu xypran
2023 xpU1ad meira 0acTamsl.
Kazakcran Pecrry0Omimkacel AKmapar jkoHe KOFaMIIBIK JaMy MHUHUCTpIIiriHae Tipkerimn, 2022 k. Scayip
No KZ14VPY00047598 xyauiri 6epinrex.

BECTHHUK KA3AXCKOI'O ABTOMOBUWJIBHO-JOPOXHOI'O HHCTUTYTA
HUM. JL.LB.TOHYAPOBA

Hayuns1i1 )xypHan
Wznaetca c 2023 r.
3apeructpupoBaH MUHHCTEPCTBOM HH(GOPMAIMU U OOIECTBEHHOTO PAa3BUTHS
Pecrry6mmku Kazaxcran. CeunerensctBo No Ne KZ14VPY 00047598 ot Sanpens 2022r.

BULLETIN OF KAZAKHAUTOMOBILE AND ROADINSTITUTE NAMED AFTER
L.B. GONCHAROV

Scientific journal
Published since 2023
Registered by the Ministry of Information and Social Development Republic of Kazakhstan. Certificate No.
KZ14VPY00047598 dated April 5, 2022.

Penakropnap — Penakropst
OckenbaeBa Hazryn
Koppextopnap — Koppexropsl
Mapanosa AHTy
PyxoBoaurens u3narensctBa Kaceivokanos Teneyxan

Editor Oskenbayeva Nazgul
Copy editor Maralova Aity
Publishing director Kassymzhanov Toleukhan

Marepuanmapasl KOMIBIOTEpIE TepreH koHe Oerreren O.A. baiimbeToBa
Habop, BepcTka, nsrorosieHue opuruHai-makera O.A. baiimberoBa
Text Layout, lead out production of the original layout O.A. Baimbetova

Bacyra 15 mayceim 2025, KOJT KOWBUI/IBI.
®dopmatsr 60x84/8. OdceeTKarasbl.
[aprTe! 6acna Tadbarsr 20,62.
bacnanyckacel. Tapanbivbr 20 nana. Tanceipbic NoS0.
Barachl kerniciM OOMBIHIIIA.
IToamucano B meyats 15 urong 2025 r.
®dopmar 60x84/8. Bymara odcerHas.

Ve neu. 1. 20,62.
INeuarnasBepcus. Tupax 20 3x3. 3aka3 Ne50.
Ilena moroBopHasi.

Signed to printon June 15, 2025.

Format 60x84/8. Offset paper.
Conventional printing plate 20,62.
Printed version.Circulation 20 copies.Order Ne50.
The price is negotiable.

Kazak aBromMo0mib-xoi uHCTHTYTi. 050061, AnmaTs! Kanacel, PaitbiMOek qanrbuisl, 415B. Kazaxckuii aBTOMOOMIIEHO-
nmopoxabril uaCTHTYT. 050061, T. AmMmartsl, npocmekt Paitprmbeka, 415B.
Kazakh Automobile and Road Institute.050061, Almaty, 415B Raiymbek Avenue.

69



