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Abstract. This study examines the possibility of using electric trucks in the
Republic of Kazakhstan. The relevance of this topic is due to the fact that a
significant increase in interest in electric vehicles and environmental
friendliness of transport necessitates the search for alternative energy sources
for trucks. Electric trucks are one of the promising options for replacing
traditional trucks powered by gasoline or diesel in Kazakhstan. The main
advantage of electric trucks lies in low operating costs and the absence of
emissions of harmful substances into the atmosphere, which improves air
quality and contributes to the environmental sustainability of cities. The subject
of this study is aspects of the introduction of electric trucks in Kazakhstan, as
well as charging infrastructure, logistics problems and government support
opportunities. The purpose of this study was to determine the possibility of
using electric trucks in the Republic of Kazakhstan. To achieve this goal, an
analysis of the activities of transport companies was carried out, as well as a
comparative analysis of freight transport with an internal combustion engine
and an electric motor. The methodological basis of this study is logical and
structural analyses. In the course of the work, a system-structural analysis
based on general theoretical, statistical, and scientific sources was used. Based
on the results obtained, it can be concluded that the use of electric trucks is
beneficial both for transport companies and for the environment, but an
insufficiently developed transport infrastructure hinders the use of ecological
transport.
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Introduction

Currently, ecotransport is becoming more relevant and in demand in society. Increasing
problems with environmental pollution, deteriorating air quality, climate change, and limited
reserves of oil and other fossil resources are the reasons why people are increasingly paying
attention to environmental alternatives in the transportation sector. Ecotransport, such as electric
cars, bicycles, electric scooters, and public transport using more environmentally friendly fuels,
can reduce emissions, improve urban air quality, and reduce noise levels. This is especially
important in densely populated cities, where cars are the main source of environmental pollution.
In addition, ecotransport helps to improve the physical condition of people, since its use requires
physical activity. Bicycles and walking transport help to reduce the level of obesity and
cardiovascular diseases.

Ecotransport can also be economically beneficial in terms of reducing fuel costs. Electric
vehicles and bicycles, for example, have much lower refueling or charging costs than cars with an
internal combustion engine.

Finally, the active introduction of ecotransport can contribute to the creation of new jobs
related to the production and maintenance of these vehicles.

In general, ecotransport is highly relevant in modern society, as it contributes to improving
the environmental situation, human health, economic benefits and social benefits. This trend is
expected to continue and develop further in the future.

The methodology

Innovative approaches to solving modern problems are increasingly relevant. With the
opening of new highways, the production of trucks with electric motors, the establishment and
implementation of smart traffic light functions, the development of speed cameras, etc., all this
contributes to the fact that science keeps pace with the times and the application of new
approaches to it in logistics will always remain an urgent issue.

Improvement in cargo transportation can be viewed from the point of view of reducing the
duration of deliveries. The faster the cargo is delivered, the more rides will be completed.

The analysis of ecotransport and its effectiveness includes an assessment of the use and
environmental impact of various types of vehicles and transportation systems. Various materials
and methods are used to carry out such an analysis. Concentrations of major greenhouse gases
(GHGs) have been increasing at an unprecedented rate over the past few centuries due to
anthropogenic impact. Transport directly emits about 20% of anthropogenic GHGs worldwide and
almost 30% in the countries of the Organization for Cooperation and Economic Development.
Approximately 2.2% of all anthropogenic GHGs are released into the atmosphere by aviation.
Motor transport accounts for about 14%, while other types of transport - sea, rail and others -
produce a total of 3.8% [1].

The materials used in the analysis of ecotransport include data on vehicles and
transportation systems, covering aspects such as types of transport (e.g. cars, buses, bicycles,
pedestrians), types of fuel used (gasoline, diesel, electricity), weight and dimensions of vehicles, as

108  Ne2(151)/ 2025 JLH. T'ymunee amwviHdarsl Eypasusi yaimmoik yHueepcumeminiy XABAPIIBICHI.
TexHUKAbIK FbLAbIMOAP HCIHE MEXHOA02USIAAD CepUsIChI
ISSN: 2616-7263. elSSN: 2663-1261



Possibilities of using electric trucks in the Republic of Kazakhstan

well as their technical characteristics (e.g., emission standards, energy efficiency). Additional data
may also include information about routes, times, and traffic jams.

The methods of ecotransport analysis vary depending on the goals and objectives. One of
the main methods is quantitative analysis, which is based on comparing various indicators such as
emissions of pollutants and greenhouse gases, energy efficiency, fuel costs, etc. Various research
methods are used to collect data, such as observation, questionnaires, or data collection from
statistical sources.

Methods of rationing and economic analysis are also used to assess the effectiveness of
ecotransport use. Rationing makes it possible to determine the quality and environmental
efficiency of the use of various modes of transport and transportation systems. Economic analysis
makes it possible to estimate the cost and economic indicators of using ecotransport, such as the
cost of vehicle maintenance and repair, fuel economy, etc. [2].

It is important to note that the analysis of ecotransport and the effectiveness of its use is a
multifaceted process that requires the collection and analysis of various data, the use of various
methods and consideration of various aspects such as practicality, accessibility and social aspects.

Findings/Discussion

Eco-friendly transport systems provide positive dynamics in the environmental, social and
economic spheres of the society they serve. Transportation systems exist to provide social and
economic connections so that people can quickly master the means to increase mobility. All the
advantages of increased mobility need to be assessed in relation to the environmental, economic
and social costs that transport systems create [3].

The following parameters affect the speed of cargo transportation:

cargo volume;

distance;

road infrastructure;

technical condition of the vehicle;

technical operations, document management;

cargo preparation and packing;

All parameters directly or indirectly affect the speed of cargo delivery from one destination
to another location specified by the customer. But many concepts and solutions have been
developed for each parameter. For example, often when accepting a request from a customer, the
logistics coordinator tells him the date of arrival of the cargo at its destination with a margin of 5-
10 days. At the same time, by notifying the client about this, the client accepts this condition and
waits for the cargo with a 10-day supply. But when the cargo arrives earlier than the specified date,
the customer reluctantly leaves a good review marked "the cargo was delivered quickly." In other
words, this is not an improvement in transportation or an increase in the speed of delivery, but an
illusion of it. The workflow and technical operations are prepared in advance and the operations
are carried out in parallel with the assembly of the cargo for shipment. This reduces enough time.

The use of ecotransport has the following advantages:

- electricity is cheaper than liquid fuel;
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- high EFFICIENCY;

- silent operation of the engine;

- saving consumables.

Other advantages of the electric car include:

- environmental friendliness, the engines do not emit substances that can harm the
environment.;

- safety, due to the fact that the center of gravity is at the bottom, cars turn over less often.;

- improved dynamics [4].

Let's consider an example of transporting seeds from Almaty to Aktobe using electric
loaders. Suppose that electric trucks began to be used en masse in Kazakhstan and electric filling
stations were installed along all adjacent highways, then what would be the benefit or what costs
would be reduced compared to conventional cargo transport powered by an internal combustion
engine.

As an example, let's take some of the best trucks among all the others according to auto
magazine "Fastmb.ru ". The best truck was the Mercedes-Benz Actros 6th generation. According to
its characteristics, it is considered the most innovative truck among its relatives, its load capacity
is 9-13.5 tons, fuel consumption per 100 km is 25-130 liters (depending on the load), and the tank
volume ranges from 450-1200 liters. For comparison, let's take an electric truck from Tesla. Tesla
Semi — truck, the engine type is electric, the maximum speed is 112 km/h, the range of a full
battery is 800 km, and the charging time is 40 minutes. With an energy consumption of less than 2
kWh per mile, the Semi can travel up to 500 miles on a single charge. Using Tesla's Semi chargers,
you can restore up to 70 percent of the range in 30 minutes [5]. And most importantly, its
maximum load capacity is more than 15 tons. For clarity, Table 1 shows the data on the technical
characteristics of the compared trucks with different types of engines.

Table 1. Comparison of two trucks with an internal combustion engine and an
electric motor

Mercedes-Benz Actros 6 Tesla Semi
Load capacity 9-13,5 tons BoJsiee 15 tons
Consumption per 100 25-130 liters 100 kW/km
km
Maximum speed 162 km/h 112 km/h
Note — compiled by the author based on sources [6],[7], [8]

Based on Table 1, it is still difficult to say which technical characteristics are more
advantageous for which model. One model has a higher load capacity, while the other is 3 times
cheaper, or one model has a higher maximum speed, while the other in this case has a lower
consumption. But here we can also note another very important characteristic — emissions of
harmful substances. Of course, in this aspect, the Tesla car has a huge advantage over the German
truck. It is this aspect that will soon become fundamental when buying your own cargo fleet. Tesla
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sells its own chargers that can be used even at home in a 220V garage, which is a huge advantage,
since any driver can charge their truck overnight after a day at work. This is a good alternative, if
you compare it with the superchargers that are installed at electric gas stations (where the car
charges in 20 minutes).

Also, we must not forget about the disadvantages that the truck models in question have.
The first most worrying drawback that can be considered at the regional level is the lack, and in
some places, the complete absence of electric filling stations. According to statistics, 180 electric
filling stations have been installed in Kazakhstan at the moment. As reported by Finprom on
February 5.kz, citing data from the Bureau of National Statistics, as of January 1, 2024, there were
7,7 thousand electric vehicles in Kazakhstan. This is 13% more than last year's figure and 15 times
more than in 2022. At the same time, the infrastructure of gas stations for electric cars in
Kazakhstan is still poorly developed: there are only 180 such stations in the whole country. There
are the most electric vehicles in Almaty (4.3 thousand cars) [9].

The second disadvantage is the effect of temperature on battery performance. Like any
battery, whether it's in a cell phone or installed in new electric cars, the battery can quickly run out
when exposed to subzero temperatures. Hence, the next disadvantage is the maintenance of the
battery itself. Lithium-ion batteries are used for electric cars, and cobalt is required to create them.
A large proportion of the cobalt deposit falls on the Congo country, where there are constant
political problems. Because of this, the demand and price for cobalt is not stable.

The third and perhaps the most primitive disadvantage is the danger of accidents. When the
battery is deformed, it explodes during a chain of chemical reactions. Also, the main advantage of
using electric trucks is that they can and even better be used for short long-distance transportation.
This will bring more benefits than sending over longer distances. Since even if the presence of
electric gas stations allows you to travel long distances, the time to recharge will increase the
delivery time. A sufficient number of electric filling stations will allow electric trucks from the CIS
countries to cross their route through Kazakhstan, thereby increasing the capacity of our country,
increasing the pace of development of logistics and the economy as a whole.

Using the example of the supply of seeds from Almaty to Aktobe, I would like to show how
much electric trucks can reduce the cost of production due to the low price of fuel (electricity).
According to statistics, as of January 1, 2024, a kilowatt per hour costs 25.82 tenge, including VAT.

The cost of Al - 92 gasoline and diesel varies from 188-201 tenge and 270-295 tenge,
respectively. Currently, the price of fuel is growing rapidly, so it is difficult to guess how much
gasoline will cost in a year, but the price of electricity changes every 2 or 3 years, but the changes
are not so great in relation to gasoline and diesel. And now we have the price of 2 comparable fuels,
which we can compare on the route of Almaty and Aktobe.

The route was built with a GIS map, which makes it clear to us that it is a route generated
by a website that monitors online and 24 /7. Figure 1 shows this route from Almaty to Aktobe.

As mentioned above, the distance is 2,184 kilometers. For comparison, we will add the 2 above-
mentioned types of trucks to the table. This is a Tesla Semi, Mercedes-Benz Actros 6. Using the
formula for deducting fuel consumption, taking into account the consumption of two trucks per
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100 kilometers, we calculate using the formula:

_ Smp.p 1
1007 (1)
where:
Sup.p- distance traveled;
r - fuel consumption per 100 km.
AxTo&ega - — Kaparanaa
Q\R\ x
KasaxcraH

OAnmatbL.

Kuoruauna

Figure 1. Shipping route Almaty-Aktobe source [10]

Substituting all the values into the formula, we calculate the fuel consumption for the
entire route. The cost per 1 kilowatt takes into account the cost of the first level of electricity cost.
But the cost of diesel varies by region. Therefore, the average value of 283 tenge per liter was

used in the calculations.

Table 2. Comparative characteristics of fuel consumption per 100 km

Mercedes-Benz Actros 6

24,5-30 liters

Name Tesla Semi

Consumption per 100 km 100-110 kW

Consumption per 2184 km 2184/100*100 = 2184 kW 2184/100*24,5 = 535,08
liters

Note — compiled by the author based on sources [6], [7], [8]

From the calculations in Table 2, it is actually clear that the Tesla Semi truck requires 2,184
square meters on the entire route. To convert all the paths of the Tesla Semi, you need to make 2
full and one half charge. With the use of superchargers, it will take a total of no more than one hour.
That is, the entire route in its total volume will take 28 hours, excluding traffic jams. Mercedes has
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a tank from 450 to 1200 liters in its description. Table 3 shows the top discrepancies between the
Tesla Semi and Mercedes-Benz Actros trucks.

Table 3. Fuel consumption of Tesla Semi and Mercedes-Benz Actros

Name Tesla semi Mercedes-Benz Actros,

The cost of fuel for the| 2184 x25.82 =56 390,88 tg 535,08 x 283=151 427,64 tg
entire route

Expenses for the 365x24=8760h, 365x24=8760h,
whole year 8760/28 = 313 flights/year, 8760/28 = 313 flights/year,
313x56390,88=17 650 313x151427,64 = 47 396 851,
345,44 tenge 32 tenge

Note - compiled by the author

Over the entire journey, it can be seen that the fuel cost of electric trucks is 2.7 times less
than that of a diesel truck. With annual maintenance, the cost of an electric truck is also 2.7 times
less than that of a diesel truck. With an average annual turnover for such routes, an electric truck
pays for itself in 4 years compared to a diesel truck.

Thus, we can say for sure that buying an electric truck will be the best optimization solution
for long-distance cargo transportation. But the disadvantage remains the undeveloped
infrastructure for the electrification of highways, the unavailability of the logistics transition to a
new type of transport, the limited availability of personnel and special technical departments of
services.

Every year, an increasing number of countries are gradually abandoning our usual vehicles
powered by gasoline or diesel. In Europe, the USA, Australia and a number of other developed
countries, there are even measures that promote the development of electric cars and limit the
growth of non-ecological transport.

The engine of electric vehicles is powered by rechargeable batteries. Due to this, it does not
require mechanical action, which has a positive effect on its operation. Compared to conventional
truck engines, it has minimal wear. Also, the electric motor does not have many of the parts that
are present in conventional engines. This saves a lot of money during repairs.

But at the same time, the owner of an electric truck should not forget about the scheduled
maintenance of the battery. This is another guarantee that the engine will work its allotted time
with a minimum number of failures.

And another important factor of electric motors is that they practically do not make noise.
As aresult, the city streets will not only be less polluted, but also quieter [11].

Previously, environmental friendliness was a trend, but now it is a necessity. To reduce
harmful emissions, starting from April 1, 2023, the Almaty authorities have restricted entry to the
territory of the Shymkent ski resort for all types of transport, except electric vehicles and special
equipment. The global automotive industry, including the commercial vehicle segment, is actively
switching to electric motors. Not only because of the environment, but also because of the
economy. Driving has become very expensive due to rising fuel prices and maintenance costs.
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There is also a growing number of resort and protected areas where the passage of vehicles with
internal combustion engines is closed. After "Shymkent", "Medeo" is next in line. But there are a
large number of catering outlets that not only deliver food, but also earn money on food delivery
[12].

Conclusions

To summarize, electric trucks have great potential for use in various industries. They have
advantages over traditional trucks such as fuel economy, low operating costs, lower environmental
impact, and quiet operation.

The use of electric trucks has a number of positive results:

- reducing emissions of harmful substances. Electric trucks do not emit harmful substances
during operation, as they do not use diesel fuel. This helps to reduce air pollution and improve the
quality of the environment.;

- saving on fuel. Electric trucks run on electric energy, which is significantly cheaper than
using traditional fuel. This allows you to reduce transportation costs and reduce the total cost of
operating trucks.;

- quieter operation. Electric trucks are much quieter than traditional trucks. This can be
especially important in urban areas and at night, so as not to disrupt the comfort of residents.;

- more efficient use of energy. Electric trucks have higher energy efficiency compared to
traditional trucks with internal combustion. This means they can travel a longer distance on a
single charge and can use the available energy more productively.;

- low maintenance costs. In the long term, the use of electric trucks can lead to lower overall
operating costs. Electrical systems have fewer moving parts and require less maintenance and
repair.;

- improved stability. Electric trucks can run on renewable energy, such as solar or wind
energy, which helps reduce dependence on unstable supplies of traditional fuels.;

- ease of use. Without emissions of harmful substances, electric trucks can be used in
premises such as warehouses or shopping malls, without fear of poisoning employees or
customers [11].

Overall, the use of electric trucks has the potential to reduce environmental pollution and
improve efficiency and economic sustainability in the trucking industry. However, for the further
spread of electric trucks, it is necessary to develop the infrastructure of charging stations and
increase the battery capacity of these vehicles.

Currently, electric trucks are actively developing and finding their application in urban
delivery, logistics, the construction industry and many other areas. Technological progress in the
field of electric vehicles continues, which makes it possible to increase the efficiency and range of
electric trucks.

However, it is worth noting that for electric trucks to be widely used, a number of problems
need to be solved, such as developing the infrastructure of charging stations, increasing battery
capacity, reducing charging time and reducing production costs. However, given the growing
interest in electric vehicles and the desire for sustainable development, the use of electric trucks
may become an integral part of the future of the automotive industry and trucking.
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0.B.'apmam, M.E. KasiekeeBa, I'.B. MypaT6ekoBa, U.JK. Acuib6eKkoBa,
M.A. ToxxkaxmeToBa
Azamammuik aguayus akademusicol, Aamameol, KazakcmaH
Ka3sakcraH Pecny6/iMKacbIlHAA 3JIEKTP XKYKTepiH nauaaaHy MyYMKiHAIKTepi

Anparna. Bysn 3eprreyzne Kasakcran Pecny6/vkachlHZ@ 3/71€KTP KYK TaCbIFbIIITAp/bl
nanaasaHy MYMKIiHZIrT KapacTbIpbliajbl. Bysl TakKbIpbINThIH, 63€KTIJIr 3JIEKTPOMOOHUAbAEPTE
JleTeH KbI3bIFYIIBIIBIKTBIH, KoHe KOJIKTIH 3KOJIOTUANBLUIBIFBIHBIH, e4dyip ecyl XKyK
aBTOMOOUJIbEPI YIiH 6a/1aMa/ibl SHePTUSA KO3EPiH i3/jey KKeTTIJIrH TyAblpaAbl. JEKTP KYK
TacbirblliTap KasakcTaHza OeH3MHMeH HeMece AW3e/bMeH >KYMbIC ICTEWTIH A3CTYpJi KYK
KOJIIKTEpPiH.  JJEKTP YK TacCbIFbIIITAP/AbIH, 0acTbl apTHIKWIBLIBIFBI TOMEH MNaijasaHy
HIBIFBIHAAPBIHAA KoHe aTMochepara 3UsH/AbI 3aTTap LIbIFAPbIH/blIAPbIHbIH, 60/MaybIH/A, Oy
aya camnacblH >XKaKcapTazbl KoHe KaJlaJlapAblH 3KOJIOTMAJBIK TYPAKTbLIbIFbIHA bIKNAJ €Tenl.
ArtanraH 3epTTeyaiH MaHi KasakcTaH/a 3/1eKTp KYK TaCbIFbIIITap/bl €HTi3y aclieKTisiepi, coHam-
aK 3apsAray WHQPaKypbLIbIMbI, JIOTUCTMKA MNpo6JeMasapbl »XoHe MeMJEKeTTIiK KoJiay
MYMKIiHJiKTepi 6osibin Tabbliazbl. Ocbl 3epTTeyAiH MakcaTbl KasakctaH Pecnyb6JsinkacbiHza
3JIEKTP JKYK TacCbIFbILITAPAbl Maija/saHy MYMKIiHAIriH aHbIKTay 60Jiabl. Ocbl MakKcaTKa KOJI
»KEeTKi3y YIlIiH KeJlik KOMIIaHUsJIapbIHbIH KbI3METiHe TaJlJlay »KYPri3ia/ii, COHJal-aK XYK KeJliriHe
iITEH KaHy KO3FaJTKbIILbI )K9HE 3JIEKTP KO3FaJTKbIIIbI 6ap cajbICThIpMaJibl TalAay *KYPrisiaji.
JlorukasnsIK *koHe KYpbLIbIM/BIK TajJayJap OCbl 3epTTeY/iH 9/jiCHAMaJIbIK, Heri3iHe allHaJbI.
’KyMbic GapbIChIHAA Ka/llbl TEOPUSJBIK, CTATUCTUKAJBIK, FbIJIBIMU JepeKTepre HerisjejreH
KYHeNiK-KypblIBIMABIK Ta/Jlay MakajaHbliAbl. AJIbIHFAaH HOTUKeJiep OOMBbIHIIA 3JIEKTP XKYK
TACBIFBIIITAP/Abl NAWAalaHy KeJIiK KOMIIaHUAJaphbl YIIiH Jie, KOpLlaraH opTa VIUiH Jie TUIMZA],
6ipaK >XeTKiJiKCi3 JaMblFaH KeJliKk MHQPaKYpbLIbIMbl 3KOJIOTUAJBIK KOJIKTI NaijajaHy/Abl
TeXeu/li lereH KOPbIThIH/bI 2Kacayfa 60J1a/1bl.

Ty#iH ce3aep: Keslik KOMIaHUAAAPHI, 3JIEKTP KYK TacbIMajJjaylibliap, KOpLiaFaH opTa,
KeJliKk UHQPaKYPbLJIbIMbI, IOTUCTHUKA.

0.B.'apmam, M.E. KasiekeeBa, I'.B. MypaT6ekoBa, U.JK. Acuib6ekoBa,
M.A. l'okaxMeTOBa
Akademus epaxcdaHckoli Asuayuu, Aamameol, Kazakcma
B03MO0KHOCTH MCNI0JIb30BaHUS 3JIEKTPOrpy30BUKOB B Pecny6 inke Kazaxcran

AHHOTal.ll/lﬂ. B AAHHOM HCC/IeAJOBAaHHUHN pACCMATPHUBAETCA BO3MOXHOCTb HMCIIOJIb30BAHHUA
JJIEKTPOT'PY30BUKOB B PeCHY6JII/IKe KazaxcraH. AKTyaJIbHOCTb ﬂaHHOP’I TEMBI 06YCJ'IOBJIeHa TEM,
YTO 3HAYUTEJIbHBIN POCT NHTEpEeCa K 3HeKTp0MO6I/I.HHM N 3KOJIOTUYHOCTHU TPAHCIIOPTA BbI3bIBAET
HeO6XO,£[I/IMOCTb B IOWCKE aJIbTEPHATHUBHBIX UCTOYHHUKOB 3HEPTUHU AJId PY30BbIX aBTOMOOUJIEH.
3ﬂ€KTpOI‘py3OBI/IKI/I ABJAKTCA OAHHUM H3 NEPCINEKTHUBHBIX BAPUAHTOB 3aME€HbI TPAAWUIITUOHHBIX
F'PY30BHKOB, pa60Ta}0U_mx Ha OeH3WHe WJIH Au3esie, B KasaxcrtaHne. I'maBHOe NnpenmyuecTtBo
JJIEKTPOT'PY30BUKOB 3adK/IIOYA€TCA B HHU3KHUX I3KCIVIYATAHMOHHBIX HU3AEPKKAX U OTCYTCTBUU
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BbIGPOCOB BpPEHBIX BEIECTB B aTMocdepy, YTO yJaydllaeT KaueCcTBO BO3/JyXa U CIIOCOGCTBYET
3KO0JIOTUYECKOUN YCTOMYMBOCTH ropoioB. [IpeiMeToM JaHHOTO UCC/Ie;,OBAHHUS SIBJISIOTCS aClleKThI
BHe/IpeHUs 3JIEKTPOTrpy30BUKOB B KazaxcTaHe, a Takke 3apsiiHON UHPPACTPYKTYPbI, IPOO6JIEMBI
JIOTUCTUKU U BO3MOXXHOCTH FOCY/JapCTBEHHOH NOAAEPKKU. Llesibio JaHHOT0 KCCIeJOBaHUS CTAJI0
onpezeieHHe BO3MOXXHOCTH UCI0JIb30BaHUSA 3JIEKTPOrPy30BUKOB B Pecny6 ke Kazaxcras. s
JIOCTH>KEHUS] JAaHHOM LieJid ObLI NPOBEJEH aHa/IU3 JeTeJbHOCTH TPAHCIOPTHBIX KOMIAHUH, a
TaK)Xe NPOBEJEH CPAaBHUTEJIbHbIN aHA/IM3 IPy30BOr0 TPAHCIOPTA C JIBUTraTeJeM BHYTPEHHETO
CTOpaHMUS U JIEKTPUIECKUM ABUTaTeNeM. MeTO/0/10rH4eCcKoi OCHOBOW JJaHHOTO UCC/Ie/J0BAHUS
CTaJd JIOTUYECKUH U CTPYKTYPHBIA aHaIu3bl. B xoie paboThl GbLI HCIOJb30BaH CUCTEMHO-
CTPYKTYPHbIM aHa/iu3, OCHOBAaHHBbIA Ha OO6LIETEOPETUYECKUX, CTATUCTUYECKUX, HAYYHbIX
MCTOYHHUKaX. [lo MoJIydeHHbIM pe3yJibTaTaM MOXXHO CZeJiaTb BbIBOJ|, YTO HCII0JIb30BAaHHE
3JIEKTPOrPY30BUKOB BBITOJHO KaK /Jisl TPAHCIOPTHBIX KOMIAHWH, TaK U JJIs1 OKpY’KarolleH
cCpeAbl, HO HEJOCTATOYHO pa3BUTas TPAHCHOPTHAass HHPPACTPYKTypa CAEpKUBAET
MCI0JIb30BAHHE 3KOJIOTMYECKOTO TPAHCIOpTa.

KimioueBble c/10Ba: TpaHCIIOPTHBIE KOMIIAHUH, 3JIEKTPOTPY30BUKH, OKPYKaKOIasi Cpeja,
TpaHCHOPTHAsA HHPPACTPYKTYPa, TOTUCTHKA.
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