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Abstract Problem. The growing intensity of freight transportation in the Almaty region, combined with
frequent vehicle overloading and insufficient road infrastructure capacity, accelerates pavement
deterioration, increases transport and logistics costs, reduces road safety, and decreases traffic
efficiency. Purpose: This study aims to assess the influence of road infrastructure conditions and
parameters on freight traffic organization in the Almaty region and to identify measures for improving
the durability, safety, and efficiency of the road transport network. Methodology: The research is
based on the analysis of scientific publications, statistical data, and regulatory-technical documents.
The study examines the relationship between pavement deterioration, road capacity, traffic safety, and
vehicle operating conditions. Key factors analyzed include axle loads, road category, freight traffic
intensity, geometric road parameters, and seasonal maintenance quality. A comparative review of
domestic and international practices was also conducted. Results: The study identified that
overloaded heavy vehicles, insufficient pavement bearing capacity, low material quality, and adverse
climatic conditions are the main causes of rutting, cracking, and surface destruction in the Almaty
region. It was also found that steep grades, narrow carriageways, insufficient lane numbers, and
poorly designed intersections reduce road capacity and increase freight delivery times. The research
highlights the importance of automated weight-control systems, digital pavement monitoring,
intelligent transport systems, and optimized traffic-distribution schemes. Originality: The article
provides a comprehensive assessment of the combined influence of infrastructure condition, climatic
factors, and freight traffic intensity on road-network performance in the Almaty region, while
proposing integrated measures for sustainable freight traffic management and pavement preservation.

Keywords: road infrastructure, freight transport, road pavement, axle load, traffic management, freight
transportation.

Introduction In recent years, there has been a significant
increase in transit and intra-regional freight
flows, resulting in rising pressure on the road
network and accelerated pavement deteriora-
tion. The proportion of heavy and high-
capacity vehicles within traffic streams has
grown substantially, especially during peak
agricultural, processing, and industrial seasons.
At the same time, certain segments of the road
network do not meet modern traffic require-
ments in terms of geometric and structural pa-
rameters: they have insufficient pavement
thickness, limited bearing capacity of the road-
bed, substandard carriageway width, and out-
dated infrastructure elements. These factors

The development of road infrastructure is one of
the key factors ensuring the sustainable socio-
economic growth of a region. The quality and
characteristics of the road network determine the
level of transport accessibility, travel speed, road
safety, and the efficiency of freight transport op-
erations. In the Almaty region — one of Kazakh-
stan’s largest transport hubs through which the
international transport corridors “Western Europe
— Western China,” “North — South,” the Trans-
Kazakhstan corridor, and several other strategic
routes pass — the condition of the road network
directly influences the country’s transit potential
and the development of regional logistics.
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collectively create risks of reduced road capaci-
ty, increased accident rates, higher operating
costs, and longer freight delivery times.

Climatic conditions of the region also have a
significant impact on pavement performance.
Sharp temperature fluctuations, long winter peri-
ods, repeated freeze-thaw cycles, high soil mois-
ture levels, and intensive spring thawing acceler-
ate pavement degradation. These processes lead
to the formation of cracks, potholes, subsidence,
and rutting, significantly reducing pavement du-
rability. When combined with intensive axle
loads from heavy trucks, climatic stresses further
shorten maintenance intervals and necessitate
more frequent rehabilitation works.

The issue is particularly acute due to the un-
even distribution of transport loads across the
region. The highest concentration of freight traf-
fic is observed on approaches to the Almaty
metropolitan area, industrial clusters, logistics
centers, warehousing zones, as well as toward
international border checkpoints. The presence
of bottlenecks, reduced structural capacity of
certain sections, insufficient engineering infra-
structure, and variable road conditions require a
comprehensive assessment of factors influenc-
ing the efficiency of freight transport movement.

In this context, the aim of the present study is
to analyze how the condition and parameters of
road infrastructure affect the organization of
freight transport in the Almaty region. The paper
explores the interrelationships between axle
loads, pavement structural characteristics, regu-
latory and technical requirements, road capacity,
and traffic management elements. Special atten-
tion is given to evaluating the compliance of
road conditions with actual freight demand,
identifying sections with heightened vulnerabil-
ity, and assessing international best practices in
road network operation and modernization. The
findings of the study may serve as a scientific
basis for developing effective management solu-
tions aimed at improving the sustainability, safe-
ty, and economic efficiency of the regional
transport system.

Analysis of Scientific and Regulatory Sources

The relationship between road infrastructure and
freight transport is widely examined in both in-
ternational and domestic research. According to
the findings presented in [2], the intensity of
freight transportation directly affects pavement
durability and must be taken into account during
the design, reconstruction, and maintenance of
highways. It is noted that the impact of heavy
vehicles on pavement structures significantly

exceeds that of passenger cars, as pavement
damage increases proportionally with higher
axle loads and vehicle weight.

Similar conclusions are offered in study [5],
which states that heavy vehicles are the primary
factor in pavement degradation and the acceler-
ated emergence of defects such as rutting, shear
deformations, cracking, and the deterioration of
the asphalt concrete surface layer. The authors
emphasize that traditional methodologies for
calculating pavement bearing capacity require
modernization to reflect increased loads and
changing operating conditions.

Study [3] establishes that exceeding axle load
limits by 10-15% accelerates pavement destruc-
tion by a factor of 3-4, a result consistent with
the findings of research [4] conducted on the
transport network of Bosnia and Herzegovina.
International experience shows that the introduc-
tion of automated weigh-in-motion (WIM) sys-
tems significantly reduces the number of viola-
tions, thereby lowering road repair costs.

Research [5] also examines the concept of in-
frastructure resilience as the ability of a
transport network to maintain functionality un-
der changing operating conditions, elevated
loading, climatic influences, and seasonal varia-
tions in traffic intensity. The resilience of road
infrastructure is determined by a combination of
factors, including design quality, road mainte-
nance standards, availability of bypass routes,
development of logistics terminals and distribu-
tion centers, and the effectiveness of intelligent
transport systems.

Publications [6, 7] analyze approaches to es-
tablishing resilient transport corridors and opti-
mizing routes in consideration of dynamic road
conditions, risks of corridor overloading, CO:
emissions, and logistics costs. According to
these studies, effective management of freight
flows requires the use of transport network
modeling and geographic information systems to
assess capacity, pavement condition, and pro-
jected deterioration over a 5-10-year horizon.
The authors highlight the importance of adaptive
route planning and redistribution of freight
flows to reduce stress on the most vulnerable
segments of the network.

In the domestic regulatory framework, the
key documents include the Standards for Axle
Loads of Vehicles [8] and sector-specific road
design standards [9]. These documents define
the permissible parameters of heavy vehicles,
requirements for structural strength of pave-
ments, design loads, and rules for designing
highways of various categories. Compliance
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with these standards ensures the necessary dura-
bility of roads and prevents premature deteriora-
tion; however, practical observations indicate
that actual loads on several regional road sec-
tions exceed the regulatory limits.

According to the National Report on the
Condition of Kazakhstan’s Highways [10],
about 38% of regional roads in the Almaty re-
gion are in unsatisfactory condition. This results
in restrictions on heavy-vehicle movement, in-
creased freight delivery times, higher fuel con-
sumption, rising logistics costs, and reduced
competitiveness of the region’s transport sector.
Several sections require reconstruction or major
repair, a finding confirmed by instrumental as-
sessments that include measurements of pave-
ment strength, rut depth, and skid resistance.

Purpose and Obijectives

The purpose of this study is to comprehensively
assess the impact of road infrastructure condi-
tions and parameters on the organization of
freight traffic in the Almaty region, as well as to
substantiate measures aimed at improving the
durability, safety, and efficiency of the road
transport system under increasing traffic intensi-
ty and axle loads.

Research Objectives:

1. To analyze the influence of freight traffic
intensity, vehicle overloading, climatic factors,
and road infrastructure parameters on accelerat-
ed pavement deterioration and reduced network
capacity.

2. To evaluate the current condition of the
road network in the Almaty region and, based on
regulatory requirements and international expe-
rience, to justify directions for its modernization
and improvement of freight traffic management,
including the implementation of intelligent
transport systems and axle load control.

Methodological Framework of the Study

The methodological framework of this study
includes a set of analytical, statistical, and in-
strumental methods aimed at assessing the im-
pact of road infrastructure parameters on the
organization of freight traffic. The foundation of
the methodological approach is systems analy-
sis, which enables the road network to be
viewed as a multi-component system whose
functioning is determined by a combination of
technical, economic, and operational factors.
This approach provides a comprehensive under-
standing of the cause—effect relationships be-
tween pavement condition, characteristics of
traffic flows, and the level of transport safety.

The study employed methods of comparative
analysis of regulatory requirements, a review of
scientific publications on transport infrastruc-
ture, as well as processing of data obtained from
road condition surveys. Official statistical data
from the Committee for Highways of the MIIR
of the Republic of Kazakhstan were used, along
with instrumental pavement diagnostics, infor-
mation on actual traffic intensity, and axle load
distribution. To refine spatial characteristics,
geographic information technologies were ap-
plied, enabling a detailed cartographic assess-
ment of network conditions, visualization of
traffic intensity, and identification of sections
with elevated vulnerability. This toolkit allows
for modeling load-development scenarios, fore-
casting pavement deterioration under different
freight-flow levels, and evaluating the effective-
ness of modernization measures.

Analysis of the condition of major highways
in the Almaty region revealed that approximate-
ly 42% of national roads do not meet the inter-
national transit corridor requirements in terms of
carriageway width, pavement category, and
structural strength of the roadbed [10]. These
deficiencies significantly limit the efficiency of
freight transport operations and increase the risk
of accidents, particularly on high-intensity sec-
tions. The methodological analysis included
comparing regulatory requirements with the ac-
tual parameters of the road network, which al-
lowed the identification of key inconsistencies
and the determination of high-risk zones.

The most problematic sections include:

1. Almaty — Konaev — Taldykorgan road,
characterized by a high degree of pavement
wear, sections with loss of surface
evenness, subsidence, and rutting, which
reduces the speed and safety of heavy-
vehicle movement;

2. Access routes to the *“Khorgos” border
checkpoint, where roadside infrastructure is
insufficiently developed, lacking modern
service areas, maintenance facilities, and
parking zones for multi-axle vehicles,
resulting in congestion and decreased
capacity;

3. Several segments of the Almaty — Bishkek
highway, which require modernization in
key safety parameters and reconstruction of
pavement structures in response to
increased axle loads and growing
international transport flows.

In addition, expert assessments from industry
specialists were used within the methodological
framework to provide qualitative analysis of the
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causes of deterioration and the factors influenc-
ing transport resilience. To assess the impact of
heavy vehicles, models for calculating equiva-
lent load and methods for evaluating the remain-
ing pavement service life were employed.

The comprehensive methodological basis of
the study enables an objective determination of
the factors influencing road-network condition,
identification of structural deficiencies, and de-
velopment of scientifically grounded recom-
mendations for improving freight-traffic organi-
zation in the region. This approach allows for a
holistic understanding of the current state of
transport infrastructure and the identification of
priority directions for its modernization in line
with international requirements and the future
development of freight transport.

The influence of traffic loads on pavement
structures was assessed using the Equivalent
Single Axle Load (ESAL) method based on the
modified AASHTO formula. (American Associ-
ation of State Highway and Transportation Offi-
cials):

k
N =>"(R xESAL;) 1)

i=1

where N — is the total impact over the design
period; P;i - the number of vehicles of the i-th
type; ESAL; - the load equivalency factor; k - the
number of vehicle categories.

For the quantitative analysis, the following
parameters were used: traffic intensity — 37,500
vehicles/day; share of freight transport — 13%;
average axle load of heavy trucks — 11.5 t. The
calculation was performed for the Almaty — Ko-
naev route (Category I-b).

Total impact over 10 years, taking into ac-
count a 3% annual traffic growth:

N =4160341x1.34=5.5 million ESAL

The design pavement life for Category I-b
roads, at a design load of N = 2.5 million ESAL
(Equivalent Single Axle Load), is achieved over
12 years of operation. The actual value Nip =5.5
million ESAL indicates an exceedance of the
normative load by approximately 80%, which
reduces the pavement service life to 7 years.

Thus, an increase in the share of heavy vehi-
cles and the exceeding of axle loads significant-
ly accelerate pavement deterioration, increase
the frequency of maintenance, and create the
need for optimization of routes and operational
modes of freight transport.

Table 1. — Calculation of the total impact of
the traffic flow over 10 years

Type Share | Axl | ES | Daily | Annu
vehicle in e AL | numb al
traffic, | load erof | impac
% ,t vehicl t
e (x1083)
Passeng
er 32625 | 1.0 |0.0004| 31987 | 4.6
vehicles
Buses 017 | 55 | 08 | 638 | 1862
Medium
-duty o | 85| 18 | 3375 | 2217
trucks
Heavy-
duty 4 115 | 32 | 1500 | 1752
trucks
Total
for the - - - 37500 | 4160
year

Current State of Road Infrastructure in the
Almaty Region

According to the Committee for Highways of
the MIIR of the Republic of Kazakhstan, the
total length of roads in the Almaty region is ap-
proximately 9,000 km, of which about 70% have
asphalt-concrete pavement. A significant portion
of the network was built during the Soviet peri-
od, when regulatory axle loads and traffic inten-
sity were substantially lower than today. As a
result, many structural characteristics of existing
roads do not meet the requirements of heavy
trucks with axle loads of up to 11.5 t. Increasing
transport demand, growth in freight volumes, a
rising share of multi-axle vehicles, and the use
of high-capacity equipment exert substantial
pressure on road infrastructure elements, accel-
erating both physical and functional degrada-
tion.

Pavement diagnostics indicate that the Inter-
national Roughness Index (IRI) on several road
sections exceeds acceptable values (3.5-4.0
dm/km), reducing driving comfort and safety.
Many regional and local roads exhibit rutting,
shear deformations, cracking, and surface-layer
deterioration. These defects are particularly pro-
nounced on sections with a high share of heavy
vehicles transporting agricultural products, ag-
gregates, or industrial cargo. On secondary roads,
the situation is aggravated by insufficient repair
funding, limited pavement bearing capacity, and
the absence of modern monitoring systems, lead-
ing to reduced speeds, route deviations, and in-
creased operational costs for carriers.
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According to the report “Almaty Region:
Transport Development Strategy 20307, priority
directions for modernizing the road network in-
clude strengthening pavement structural capaci-
ty, reconstructing highways to accommodate
modern axle loads, and widening the carriage-
way on key high-load sections. The document
highlights the importance of implementing Intel-
ligent Transport Systems (ITS): automated traf-
fic signal control, comprehensive traffic-flow
monitoring, weigh-in-motion (WIM) technolo-
gies, and driver-information displays. The adop-
tion of such systems improves traffic distribu-
tion, enhances capacity, and reduces incidents
associated with network overloading.

The organization of freight traffic is directly
linked to the physical characteristics of vehicles,
their operational parameters, and the structure of
traffic flows. Specifically:

» The increasing dimensions and weight of
heavy trucks require widening traffic lanes,
reinforcing shoulders, strengthening bridges,
and using more durable materials in pave-
ment construction;

* A high share of heavy vehicles reduces aver-
age travel speeds, increases cargo delivery
time, and lowers overall capacity, leading to
congestion and reduced logistics efficiency;
Non-compliance with axle-load regulations
accelerates pavement deterioration, increases
repair frequency, and raises road mainte-
nance costs, intensifying pressure on regional
budgets.

Effective traffic organization requires sepa-
rating freight and passenger flows, introduc-
ing temporal restrictions on heavy-vehicle
movement in urban areas, and redistributing
freight flows to alternative routes with higher
bearing capacity.

Another challenge is the insufficient devel-
opment of roadside service infrastructure. In
many areas, there is a lack of modern truck park-
ing facilities, logistics hubs, service zones, and
maintenance points. This reduces service quality,
creates risks related to driver rest violations, and
increases the likelihood of accidents caused by
fatigue or forced roadside stops. Given the grow-
ing volume of international transit through the
Almaty region, this issue becomes strategically
significant, affecting corridor attractiveness, ser-
vice quality, and the region’s competitiveness in
international freight transport.

Overall, the current state of the Almaty re-
gion’s road infrastructure is characterized by
high transport loads, limited load-bearing capac-
ity on several sections, inadequate roadside ser-

vices, and the non-compliance of certain high-
ways with modern regulatory requirements.
These factors underscore the need for a compre-
hensive approach to road-network development,
including structural pavement strengthening,
implementation of intelligent traffic manage-
ment systems, improved weight control, and
expansion of freight-service infrastructure. The
implementation of these measures will enhance
the resilience and efficiency of the regional
transport system, increase transit potential, and
improve conditions for the safe movement of
freight flows.

Freight Traffic Efficiency

I ] Y

Organizational
and managerial

! ! ¢

Service

Infrastructure indicators| Technical

Pavement condition Traffic capacity

infrastructure

Fig. 1. Hierarchical model of the influence of
road infrastructure factors on freight
traffic efficiency

Additional studies confirm that the low quali-
ty of road infrastructure has a multifactorial im-
pact on the operational performance of freight
transport. In particular, reduced pavement
smoothness leads to increased vertical vehicle
vibrations, which not only heighten dynamic
loading on the pavement structure but also sig-
nificantly increase fuel consumption. According
to estimates by international transport organiza-
tions, an increase of just 1 m/km in the IRI index
may lead to a 6-10% rise in fuel consumption,
depending on vehicle type and cargo character-
istics. For the Almaty region, where freight vol-
umes continue to grow annually, such deviations
result in substantial economic losses for both
carriers and the regional economy as a whole.
Furthermore, deterioration of road surface con-
ditions affects the technical state of freight vehi-
cles, increasing the frequency of failures in the
chassis, tires, and suspension systems. This leads
to higher maintenance costs and reduces the relia-
bility of supply chains. For regions with a signifi-
cant share of transit flows—such as the transport
corridors of the Almaty region-this factor be-
comes critical, as it raises the risk of delays and
disruptions in international logistics processes.
Reduced capacity at transport nodes exacer-
bates spatial-temporal imbalances in traffic
flows. The issue is most evident in suburban
areas of major cities—Almaty, Konaev, and
Taldykorgan—where morning and evening peaks
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create severe congestion. In the absence of dedi-
cated lanes for trucks, average travel speeds de-
crease by 25-40%. Considering that a large por-
tion of freight operations involves the delivery
of construction materials, food products, and
industrial goods, such delays increase logistics
costs and disrupt enterprise supply schedules.

Modern research in transport planning em-
phasizes the need for comprehensive adaptation
of road infrastructure to the characteristics of
heavy vehicles. This involves not only strength-
ening pavement structures but also modernizing
planning solutions. For example, the creation of
bypass routes around urban agglomerations re-
duces the share of heavy trucks in urban street
networks. For the Almaty region, the develop-
ment of bypass routes around Almaty and con-
struction of additional connecting corridors be-
tween major logistics hubs - including the
“Khorgos” dry port, Zhetyzhe, and distribution
centers in the Almaty industrial zone —is particu-
larly important.

Intelligent Transport Systems (ITS) can sig-
nificantly enhance the efficiency of freight-flow
management. The application of automatic vehi-
cle identification technologies, real-time over-
load-control systems, and adaptive traffic-
management algorithms allows more accurate
prediction of traffic conditions and redistribution
of flows based on road situations. The use of
machine-learning algorithms to analyze data
collected from connected vehicles enables pre-
dictive road maintenance, where potential de-
fects are identified before they appear.

Equally important is the development of
roadside service infrastructure. A shortage of
modern rest areas for drivers, inspection sta-
tions, parking facilities for heavy trucks, and
logistics terminals leads to suboptimal distribu-
tion of transport along highways and contributes
to chaotic stopping behavior, reducing overall
safety. With the growth of transit freight flows,
this problem becomes a risk factor, increasing
the probability of accidents, especially on nar-
row or congested road sections.

A key direction in modernizing transport in-
frastructure is the integration of environmental
criteria into planning systems. Freight transport
is a major source of CO: emissions, and its con-
tribution to the region’s carbon footprint is in-
creasing. Route optimization based on pavement
conditions, time of day, and network congestion
allows reductions in fuel consumption and
greenhouse-gas emissions. For the Almaty re-
gion, this practice is especially relevant given
the strategic goal of improving the sustainability
of the logistics system within the framework of
national transport policy.

Taken together, the proposed measures pro-
vide a foundation for developing a more resilient
and efficient regional transport system. Imple-
menting a comprehensive approach will increase
network capacity, reduce operational and envi-
ronmental costs, and improve the safety and du-
rability of road infrastructure.

To improve the efficiency of freight traffic
management in the region, it is advisable to im-
plement the following measures:

1. Strengthen the weight-control system
through the use of automated complexes;

2. Implement intelligent traffic management
systems at key transport nodes;

3. Develop logistics hubs and bypass routes
to optimize traffic flow distribution;

4. Conduct regular monitoring of pavement
conditions using data collected from connected
vehicles;

5. Integrate road planning with environmen-
tal and economic sustainability criteria, includ-
ing CO: emissions reduction and optimization of
freight transport routes.

The adoption of a comprehensive approach
will not only reduce the load on vulnerable road
sections but also increase the overall network
capacity, enhance traffic safety, and lower oper-
ational costs.

Conclusion

The condition of the road infrastructure in the Al-
maty region has a significant impact on the organi-
zation of freight traffic and the functioning of the
regional logistics system. The conducted analysis
revealed that a substantial portion of the road net-
work does not meet modern requirements in terms
of load-bearing capacity, geometric parameters,
and pavement quality, creating a complex set of
systemic issues. Insufficient structural strength of
roadways leads to accelerated pavement degrada-
tion under the influence of heavy trucks, which
constitute a significant share of traffic on highways
supporting  international and  interregional
transport. High levels of network wear, excessive
IRI values, and limited capacity on certain sections
create conditions for reduced average travel
speeds, increased operational costs for carriers,
and higher risks of traffic accidents.

Analysis of international and domestic studies
indicates that effective freight traffic management
is only possible through a comprehensive ap-
proach that combines engineering, organizational,
and information-analytical methods. A key ele-
ment is the optimization of routes based on actual
infrastructure conditions, time of day, traffic inten-
sity, and the distribution of transport flows. The
application of dynamic planning algorithms allows
reducing loads on the most worn sections,
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redistributing traffic, and minimizing delays at
city entry points.

Axle load and vehicle weight control play a
crucial role. With growing transit traffic and the
active development of international corridors,
the weight-control system must provide objec-
tive and continuous monitoring of freight vehi-
cles. The implementation of automated Weigh-
in-Motion (WIM) systems will significantly re-
duce violations, minimize pavement damage,
and ensure fair allocation of maintenance costs.
Such measures enhance the efficiency of the
road network and contribute to its durability.

A critical factor in improving infrastructure
quality is the modernization of the road network,
including strengthening structural layers, widening
carriageways, reinforcing shoulders, improving
curve geometry, and enhancing safety. For the
Almaty region, where a substantial portion of
roads was constructed several decades ago and
was not designed for current high-intensity traffic,
upgrading transport infrastructure is a strategic
necessity. Increasing the load-bearing capacity of
pavement structures will ensure stable movement
of heavy vehicles, improve highway throughput,
and reduce routine maintenance costs.

The implementation of intelligent transport
systems and road condition monitoring is a key
element in developing the transport system. The
use of digital diagnostics, vibration and defor-
mation sensors, telematics data, and satellite
observation systems enables early detection of
pavement defects and prompt planning of
maintenance activities. Intelligent transport sys-
tems provide adaptive traffic management, time-
ly driver information, congestion reduction, and
optimization of freight routes.

The implementation of the Almaty Region
Transport Strategy through 2030 creates oppor-
tunities for systematic modernization of road
infrastructure based on sustainable development
principles. A comprehensive set of measures—
including reconstruction of key highways, con-
struction of bypass roads, development of logis-
tics hubs, strengthening of international
transport corridors, and the introduction of mod-
ern digital technologies—will ensure safe and
efficient freight movement. Reducing logistics
costs, shortening delivery times, minimizing
environmental impact, and enhancing the com-
petitiveness of the regional transport system will
be significant outcomes of these strategic initia-
tives.

In the long term, modernization of road in-
frastructure and improvement of freight traffic
management will contribute to sustainable eco-
nomic development in the Almaty region. En-
hancing road quality, increasing transport speed
and reliability, and creating a modern logistics
ecosystem will strengthen the region’s position
in international transport corridors and ensure

stable growth of transit flows. Thus, a compre-
hensive approach that integrates infrastructure,
organizational, and intelligent solutions is a key
factor in increasing the efficiency and safety of
the region’s transport system.
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BB 3HOLIEHHSI 10POKHBOI iHYPACTPYKTYpH Ha
Oe3nexy Ta e)eKTHBHICTh BAHTAKHHUX NlepPeBe3eHb.

Anomauia. Ilpoonema: 3pocmanns inmeHncugHocmi
BaHMAIICHUX Nepese3eHb 8 ANMAMUHCbKOMY pPe2ioHi y
NOEOHANHT 3 YACTMUMU BUNAOKAMU NEPEBaAHMANCEHHSL
MPAHCROPMHUX 3aC00I8 | HEAOCAMHBLOIO NPONYCKHOKO
30amHicmio 00pOAHCHLOI THPPACMPYKMYPU NPUCKOPIOE
DPVUHY8AHHA 00OPOHNCHLO2O0 NOKPUMMS, 30IIbULYE MPAH-
CHOPMHO-NIOICMUYHI 8UMPATNU, 3HUXCYE pigeHb besne-
KU OOPOJICHLO20 PYXY Ma eeKmusHicmo nepeseseHs.
Mema: Memoro OocniOdicenHs € OYIHIOBAHHA 6NIUBY
CMaHy ma napamempis 00pO*CHbOI IHppacmpyKkmypu
HA OP2aHi3ayilo 8AHMANCHO20 PYXY 8 AIMAMUHCLKOMY
DECIOHi, a MAaKodc BUHAYEHHS 3aX00i8 w000 Nio6uU-
WeHHs  0082068IUHOCI, Oe3neKku ma eexmusHocmi
00podiCHbO-mpancnopmuoi  mepeici. Memoodonozia:
Jlocniosicenns pyHmyemocs Ha AHARi3i HAYKOBUX NYO-
JKaYil, CMAmucCmuyHux —Oauux i HOPMAMUGHO-
mexniuHoi dokymenmayii. Pozeninymo 63aemo38 130K
MIDIC PYUHYBAHHAM OOPOACHHO20 NOKPUMMIS, NPONYCK-

HOW0 30amHicmio dopie, 6e3neKolo pyxy ma ekcniyama-
YILIHUMU XAPAKIMEPUCMUKAMU MPAHCROPMHUX 3AC00I8.
lIpoananizoeano maki KIOYOBI YUHHUKUY, SK OCbOGe
HABAHMANCEHHS, Kame2opis 00pocu, IHMEHCUBHICb
BAHMAICHOSO DYXY, 2eOMempUYHi napamempu Oopie i
SAKICMb ce30HH020 ympumanns. Taxooic nposedeno no-
DIGHAIbHULL AHA3 GIMYUSHAHOSO MA MINCHAPOOHO20
0oceidy. Pesynemamu: Bcmanosneno, wo nepeean-
MAadCeHi BeIUKOBAHMANCHI MPAHCNOPMHI 3aco0u, He-
docmamusi Hecyda 30AmMHICIb OOPOIICHbO2O NOKPUM-
mA, HU3bKA AKICMb MAmepianié i HeCnpuamausl Kiima-
MUYHI YMOBU € OCHOBHUMU NPUHUHAMU KOJIUHOCH,
MPILUHOYMBOPEHH M PYUHYB8AHHA NOKpUMms 6 An-
MAMUHCbKOMY pe2ioni. Taxkox 6UsHaA4eHo, Wo 3HAYHI
NO30064CHI YXUIU, 8Y3bKA NPOI3HA YACMUHA, HeOOCMa-
MHS KIIbKICMb CMY2 pYXY ma HEPAyiOHANIbHO CHPOEK-
MOBAHT NEpexpecss 3HUNICYIONb NPONYCKHY 30AMHICTb
dopie i 30imbuLyroms yac docmasku eawmadicig. ITiokpe-
C/ICHO BAJICIUGICb AGMOMAMUZ0BAHUX CUCEM 6a20-
8020 KOHMPOTIIO, YUPPOBO2O MOHIMOPUHSY CIAHY NOK-
pUmms, iHmeneKmyaibHux mpaHCROPMHUX cucmem ma
onmumizayii cxem po3nooiny mpaHcnopmHux nOmoxKis.
Opuzinansnicms: Y cmammi HA0aHO KOMNIEKCHY OYi-
HKY CYKYNHO20 8NJU8Y CMAHY IHpacmpykmypu, Kii-
MAMUYHUX YUHHUKIE MA THMEHCUBHOCMI 6aHMAINCHO20
DPYXY Ha QDYHKYIOHY8AHHA OOpOd*CHLOI Mepedici Anma-
MUHCBLKO20 PESiOHY, a MAK0IC 3anpPOnOHOBAHO iHMe2-
PoBani 3ax00u 075l 3a6e3neueHHst CIano20 YPasiiHHs
BAHMANCHUMU NEPEBE3EHHAMU MA 30epedtceHHs. 00po-
JHCHLO20 NOKPUTNMAL

Knrwwuosi cnosa: oopooichs ingppacmpykmypa, eam-
MANCHUL MPAHCIOPM, OOPOICHE NOKPUMMISL, OCbOBE
HABAHMAJICEHHS, OP2aHi3ayiss  OOPOINCHLO2O  PYXY,
BAHMAICHT NEPEBE3CHHSL.
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