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Background. Ultra-Reliable Low Latency Communication (URLLC) as a service offered by fifth and sixth generation
(5G/6G) wireless systems is a technological response to the needs of various mission-critical applications that require reliable
data transmission with low latency. These applications also include Intelligent Transportation Systems services, which, among
other things, provide connectivity and autonomous vehicle control. The combination of high reliability and low latency
requirements in URLLC usage scenarios creates a security problem for URLLC data transmission that cannot be solved using
conventional complex cryptographic methods based on a secret key. The article discusses in detail the approach to using
physical layer security mechanisms (physical layer security - PLS) as a powerful alternative to classical cryptographic security
methods for URLLC, and also proposes the application of the wire-tap channel concept in URLLC with an analysis of the
efficiency that can be achieved for physical layer security.

Objective. The aim of the article is to provide an overview of information security solutions in URLLC usage scenarios, as
well as to propose a constructive method for information protection for reliable data transmission with low latency without the
use of cryptographic mechanisms based on a secret key.

Methods. Theoretical research in the field of the branch channel concept was used to create solutions that allow data
protection with information-theoretic stability in URLLC usage scenarios for providing loT, connected car and autonomous
driving services.

Results. The article examines in detail the data security issues in ultra-reliable low latency communication (URLLC) as a
service offered by fifth and sixth generation (5G/6G) wireless systems. It is determined that URLLC is a technological
response to the needs of various critical applications that require reliable signal transmission with low latency, and among
these applications are Intelligent Transportation Systems services, which, among other things, provide connectivity and
autonomous vehicle control. It is shown that the combination of high reliability and low latency requirements in URLLC
scenarios creates a security problem for URLLC data transmission that cannot be solved using conventional complex
cryptographic methods based on a secret key. The feasibility of using physical layer security mechanisms (PLS) as a powerful
alternative to classical cryptographic security methods for URLLC is substantiated. The approach to applying the concept of a
wire-tap channel in URLLC is considered in detail, as well as the results that can be achieved for physical layer security, and
the influence of code parameters for probabilistic cryptographic transformations in accordance with the concept of a wire-tap
channel on PLS URLLC. Estimates of the effectiveness of PLS URLLC for finite block length codes are provided.

Conclusions. An effective way to ensure data security for ultra-reliable low-latency physical layer link (PLS URLLC) of
fifth-generation 5G wireless systems in the field of connected cars and vehicles of 4-5 levels of automation can be approaches
based on the concept of a tapped channel ("wire-tap channel").

Keywords: 1oT; IoT information security; ultra-reliable low-latency communication; intelligent transportation system;
connected vehicles; autonomous vehicle security, physical layer protection; tapped channel concept; wire-tap channel.

between vehicles, infrastructure and cloud services,
supporting various applications including autonomous
driving and intelligent traffic management), low latency
(reducing delays in data exchange, which is crucial for

Introduction

Problem statement. The market for connected cars
and vehicles with SAE J3016 Level 4-5 automation

levels is rapidly evolving due to the advancement of
network and telecommunications technologies. Among
them, 5G technology stands out as a transformative
force, and V2X communication plays a significant role
in improving road safety and efficiency. 5G/6G
technology is driving the connected car revolution due
to its high speed (required for real-time communication

applications that require instant response, such as
collision avoidance systems and real-time traffic
updates), and reliable connectivity (providing stable and
secure connectivity, which is vital to maintaining the
integrity and security of the connected car ecosystem).
As one of the most advanced network technologies
available, 5G addresses the critical needs of connected
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car applications, ensuring seamless integration and
operation. However, the physical properties of the radio
technologies applicable to 5G/6G pose a security issue
that, if not addressed, calls into question the feasibility
of using 5G for these purposes.

Task statement. Thus, the task is to comprehensively
study the ways and mechanisms of information
protection when using network technologies and
telecommunications technologies based on 5G/6G for
the needs of connected cars, as one of the security-
critical examples of IoT, and to create
recommendations for the selection of effective and
acceptable data protection technologies. As a result, the
ultimate goal of this task is to propose constructive
approaches to solving security issues of the
communication connection of cars to 5G-based
networks.

Ultra-reliable low latency communication.
Ultra-reliable low latency communication (URLLC) is
an innovative service offered by fifth-generation (5G)
wireless systems. 5G technology introduces new
services such as enhanced mobile broadband (eMBB),
ultra-reliable low latency communication (URLLC),
and massive machine-type communication (mMTC) to
meet the growing demand for services to create
intelligent applications.

URLLC enables various mission-critical applications by
facilitating reliable low-latency signal transmission.
URLLC is one of the promising new services offered by
5G. URLLC brings significant innovation to 5G,
introducing qualitative differences from the previous
generation of mobile services (4G, LTE), while
expanding functionality and going beyond the scope of
new-generation 5G applications. In addition, URLLC
enables seamless connectivity to a vast number of low-
power smart devices in Internet of Things (IoT)
applications through transformative technologies that
rely on real-time, low-latency, and highly reliable
communication.

The application scope of Ultra-Reliable Low-Latency
Communication (URLLC) is constantly growing and is
becoming a cornerstone of cyber-physical systems.
URLLC service is capable of providing high reliability
(99.999%) and low latency (< 1 ms) signal transmission
to support a variety of mission-critical applications,

such as: industrial automation (Industry 5.0),
autonomous  driving  (Intelligent  Transportation
Systems), smart grid, haptic Internet, intelligent

healthcare systems, etc.

Intelligent Transport Systems (ITS) and 5G
URLLC

The introduction of URLLC has revolutionised
current ITS applications such as autonomous driving,
vehicle-to-vehicle (V2V) and vehicle-to-everything
(V2X) communication: IoT enables data exchange in
V2V  (vehicle-to-vehicle), V2I (infrastructure-to-
infrastructure), V2P (pedestrian-to-pedestrian), V2N
(network-to-network) formats, supporting extreme
quality of service requirements in high mobility
environments.

Automotive connectivity has opened up new
opportunities for improved road safety and efficient
routing in autonomous driving with 5G services. V2X
communication provides extraordinary ITS benefits by
efficiently ~ transmitting  latency-sensitive  data,
multimedia streams and critical control information
between vehicles, roadside units, sensor nodes and
cellular base stations using 5G URLLC. This allows
vehicle users to exchange real-time information about
traffic congestion, road conditions, route data, location
information, vehicle speed, breakdown status, and
sensor data over a wireless environment using the 5G
URLLC service. However, broadcasting this latency-
sensitive control information over an open wireless
environment is highly vulnerable to security attacks and
eavesdropping. Therefore, maintaining the
confidentiality and security of this information is vital
to avoid unwanted accidents and security breaches.

Information Security Problem for URLLC

Thus, in addition to high data transmission
reliability and low data transmission latency, ensuring
data transmission security for URLLC is an important
issue. This is because most of the critical 5G
applications use URLLC service to transmit
confidential and high-priority control information to
improve operation efficiency. With the emergence of
smart applications (including intelligent transportation
systems, autonomous driving, etc.), the demand for
URLLC service has increased many times.

To ensure strict quality of service (QoS)
requirements, URLLC uses short packet signals of
finite block length, tens to hundreds of bits, for data
transmission, which greatly complicates (eliminates)
the use of conventional complex cryptographic methods
based on secret keys.

As the URLLC service scales to meet the
exponential demand for the service, ensuring
information  security of critical short packet
communication (SPC) in URLLC becomes crucial from
the perspective of reliable and secure communication.
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URLLC Information Security Issues
URLLC is an innovative class of 5G services.
According to 5G standards, URLLC is a type of service
that provides high signal transmission reliability,
keeping the packet loss probability within 10—5 to 10—7
and faster response time with low communication
latency (< 1 ms).

However, the model parameters for URLLC packets
must consider a trade-off between latency (measured in
terms of coding block length) and packet error
probability (which indicates the reliability of data
transmission), which ultimately requires that the packet
size be short enough for URLLC. On the other hand,
such a short packet transmission causes an inevitable
non-zero decoding error, which degrades the reliability
of signal transmission.

The conventional (original) wireless communication
system (1G, 2G) was specifically designed for signals
of infinite block length. Thus, the throughput becomes
achievable for these systems while reducing the
decoding error probability to zero. Meanwhile, the
payload size of URLLC signals is small with a finite
block length. Due to the finite block length, the usual
bandwidth-based asymptotic analysis is not applicable
to URLLC.

The problem of cryptographic approaches for
URLLC security

Traditionally, the development of security
enhancement schemes in a drone-free environment
revolves around approaches based on information
theory, and cryptographic methods are used to control
the flow of information and establish security linking in
dartless systems. However, the decision for URLLC
may have some shortcomings, since they create strong
savings and high additional costs for the merchandising
at the least, maintain the additional processing time, and
pay invoices. The alarm is suitable for signals with a
larger voltage block. On the other hand, the end of the
block, the non-zero reliability of decoding and the
benefits of QoS URLLC create additional incentives for
the development of security enhancement schemes.
Therefore, to transmit the URLLC signal, low-
complexity security schemes are used instead of
foldable cryptographic methods. New approaches to
security come from the fundamentals of information
theory and focus on the security channel of radio
broadcasting, and are called physical layer security
(PLS) [1].

Physical Layer Security (PLS) for URLLC Security
Meanwhile, to address these issues, an approach known
as “physical layer security (PLS)” has emerged as a

potential method for securing URLLC signaling, an
alternative to cryptographic methods for information
protection. PLS uses the randomness of the wireless
channel characteristics to  provide secure
communication, making it difficult for eavesdroppers to
intercept the transmitted data.

In this way, PLS provides flexible and simple security
improvements compared to complex cryptographic
methods.

PLS also provides secure message transmission without
the need for additional secret keys and complex
encryption/decryption methods.

In addition, PLS technologies can adapt to dynamic
wireless channel conditions, making them suitable for
time-varying environments such as high mobility
scenarios in transportation communication (connected
cars). Simple and achievable security mechanisms, such
as physical layer security (PLS), have emerged as a
powerful alternative to complex cryptographic security
methods for URLLC, exploiting the randomness of the
wireless channel (i.e., the randomness of the
characteristics of a discrete transmission channel built
on top of the wireless access).

Compared to higher-level cryptographic solutions, PLS
generates less signalling overhead, reducing additional
bandwidth  requirements,  while  using  less
computational resources and processing power.

This is especially useful for IoT applications in ITS,
which contain resource-constrained devices that need to
preserve system resources while ensuring secure data
transmission.

Developing new approaches to PLS that can be used to
organise secure URLLC in 5G and future sixth-
generation wireless networks (in 6G - Hyper Reliable
Low Latency Communication (HRLLC)) is currently a
relevant scientific task.

Security of PLS URLLC based on the concept of
"wire-tap channel"

Effective methods for improving PLS URLLC can be
approaches based on the concept of a channel with a tap
("wire-tap channel"), proposed by A.D. Wyner [2] and
developed later in other works [4-7]. Its essence lies in
the fact that many physical models of unauthorised
access to information in real information and
communication systems (both wired and wireless) can
be mapped to a mathematical model containing two
channels: the main channel - from the source of
information to the recipient and the tap channel (wire-
tap channel) - from the source to the illegal user.

Wyner suggested that ideal secrecy can be achieved in
the presence of eavesdroppers if the quality of the
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listening channel becomes worse than the quality of the
legal channel.

The proposed scheme is a so-called degraded broadcast
channel (DBC) with one input and two outputs.
However, unlike the usual task of maximising the
transmission rate to both recipients, traditional for the
DBC, here the task is to minimise the amount of
information received by the illegal user, while
maintaining the maximum possible speed of
information transmission to the legitimate user. For this
purpose, it is proposed to perform random encoding on
transmission and the corresponding (non-random)
decoding on reception. Below is a formal description of
the model shown in Fig. 1.

sk X" v sk

Source [—pf Random Main | J Decoder ——p| Legitimate

encoder channel user

Illegal user

Tap channel
(analyst)

Fig. 1.
channel"

Model of the concept of "wire-tap

The channel for transmitting information from
the source to the recipient is called the main channel;
the channel for diverting to the illegal user (analyst) is
called the tap channel.

The source is a device that generates one of the
symbols belonging to the discrete set S at each unit of
time. At this stage, we will limit ourselves to
representing the source as a sequence of independent,
identically distributed random variables belonging to S.
We will denote the entropy of the source by Hs.

The main channel is a discrete memoryless
channel {X, p(y/x), Y} with the input alphabet X, the
output alphabet Y and the transition probability matrix
Ip(y/x)|.

A random encoder is a mapping of k-blocks of
the source S into n-blocks of the encoder X, i.e. x = f
(s,t), where f is the coding function, t is a random
number. The encoding function is constrained to have f
(s, £) +f (55, t') foranyt, t'and s;+s;.

The decoder in the main channel is a non-
random mapping of n-blocks y into k-blocks s', s' =
y(y), where v is the decoding function.

According to the concept, the source produces a
sequence of equally probable and independent binary
symbols

S1,85,..,85: (1)

The encoder combines the input symbols into
blocks of k symbols

Sk = (51’52""’51() (2)

and encodes each block into a binary n-dimensional
vector

X" = (X1, Xy, -, X)), 3)

which in the main channel is converted into a
vector

YTL = (Yl' Yz, ""YT[) (4)

and is fed to the decoder, where it is decoded into a
vector

S’\k = (§1,§2, ""gk) (5)

A tap channel (wire-tap channel) is connected in
series with the main channel, at the output of which the
vector

"= (Z,Zy ., Zy) (6)

In the case when the main binary channel has no
interference, and the tap channel is a discrete symmetric
channel with error probability p, i.e.

Y"= X" and Z" = X" @ E* (7)
where @ - is the component-wise summation of
vectors modulo two;

E™ — is the binary vector of errors in the diverted
channel, which are independent, the probability of
a unit appearing in each of the positions is p, and
of'a zero is /- p.
In this case, the task of probabilistic coding is to
maximise the uncertainty

A= k=*H(Sk|1Z™)  (8)
in the diverted channel with respect to the transmitted
S* messages during the observation of Z".

The main transmission parameters in this model are:

information transmission rate — k/n;
probability of an error per symbol in the main
channel

1

Po= 2 ZiCip(si #5;1); 9)
information uncertainty

A= H(Sk|Z™) /k (10)
The parameter A characterises the security of
information with respect to the diverted channel.
Indeed, using the well-known relation for the amount of

information transmitted over the channel [1], we can
write as (11)

51
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1(S% 2" = H (S*) - H(S"| 2", (11
where H (S¥) - is the entropy of the k-blocks of the
source;

H (S*| Z") - is the conditional entropy of the

source given the n-blocks at the channel output;

I (S% Z") - is the average mutual information

between the k-blocks at the input and the n-

blocks at the channel output.

Then it is obvious that if 7 (S*| Z") = H (S"), then I (S;
Z") = 0 and no information is transmitted to the illegal
user. If H (S°| Z") = 0, then I (S%; Z") = H (S*) and the
illegal user receives complete information from the
source. In the intermediate case, the illegal user
receives some non-zero amount of information, but it is
incomplete.

The main conclusion established in [2] is to prove the
existence of an encoding-decoding method for the
region of finite transmission rates 0 < R < Ry, in which
high security A— Hg can be ensured in the downlink
channel, if n 2 oo.

Constructive methods of implementing the concept
of "wire-tap channel"
Constructive methods of implementing the concept of

"wire-tap channel", which were called "code
protection" (CP) and the -corresponding non-
asymptotic estimates of its effectiveness were

formulated in [4].

The essence of the CP method is that by using special
redundant coding, which functionally reflects random
coding based on a codebook, it is possible to transmit
information in the main channel (the channel of the
legitimate recipient) practically without errors, and in
the interception channel ("wire-tap channel") at the
same time ensure that the error probability approaches
unity not at the cost of energy suppression of the
intercepted signals, but at the cost of complexity of
coding and some deterioration in the quality of the
interception channel compared to the recipient channel
(this approach assumes that the illegal user knows the
same a priori set of information as the legitimate user,
i.e. no secret data is used here). If the main channel is
of sufficiently high quality, then redundancy in such
coding is not used to increase the reliability of
information transmission, but, on the contrary, to
exclude the possibility of information interception by
the interception channel (the quality of the main
channel is practically not reduced or is reduced
slightly).

Physical interpretation of the effectiveness of
probabilistic cryptographic transformations for PLS
URLLC

When considering the capabilities of an illegal
user to intercept information, it is first necessary to
assess the reduction of the physical zones of possible
interception  (with  different  requirements  for
information security), which is achieved by using
probabilistic cryptographic transformations for PLS
URLLC. The physical-spatial model of the “wire-tap
channel” concept for PLS URLLC looks like in Fig. 2.

secure confidentiality
zone

Fig. 2. Physical-spatial model of the “wire-tap
channel” concept for the connected car

This physical-spatial model of the "wire-tap
channel" concept for URLLC recipients solves the
problem of ensuring non-cryptographically protected
exchange of information between the source and legal
recipients (via the main channel) within the secure
confidentiality zone while simultaneously preventing
the illegal user from obtaining this information outside
the secure confidentiality zone (via the tap channel).
The inability of an illegal user to obtain information
outside the secure confidentiality zone can be assessed
using various indicators and standardised criteria. Since
using probabilistic cryptographic transformations, with
the same signal/noise ratio (without coding) at the input
of the receiver of an illegal user, it is possible to obtain
a worse quality of reproduction of the transmitted
message, the criterion of the quality of the
communication channel (both the diverted channel and
the main channel) can be, for example, its bandwidth C.
By calculating the bandwidth C for cases of application
or non-application of probabilistic cryptographic data
transformations, it is possible to estimate the gain in the
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T'opuyvkuii B.M.

Be3nexa 3B’si3ky ¢ismunoro piBHsi B Mepexax 5G/6G iHTeneKTyaJbHHX TPAHCHOPTHUX CHCTEM Ha OCHOBi
iMoBipHicHO-KpUNITOrpadiyHuX NepeTBOpeHb

Haguanvno-nayxosuii incmumym menexomynixayivinux cucmem KIII im. leopa Cikopcokoeo, m. Kuis, Yxpaina

Ipo6aemaruka. Hagnanifinuii 38’5130k i3 HU3bKOI0 3aTpuMkoro URLLC (Ultra-Reliable Low Latency Communication) sik
MoCIIyTa, Ky MPONOHYIOTH OE3POTOBI CHCTEMH IT’SITOTO Ta mocToro nokoiiHHs (5G/6G) € TeXHOJIOTIYHOK BiIOBIIIIO Ha
moTpeOr Pi3HUX KPUTHYHO BAXKIIMBUX 3aCTOCYHKIB, SIKi BUMATarOTh HAIIIHOI Mepeaadi JaHuX 3 HU3BKOI0 3aTpUMKOR0. Jlo mux
3aCTOCYHKIB BIZHOCATBHCS TAaKOXK MOCIYTH IHTENEeKTyalnbHHX TPAHCHOPTHHX CHUCTEM, SKi cepei IHIIOro 3abe3nedyioTh
MIKJIFOYEHICTh Ta aBTOHOMHE KEePYBaHHS TPAHCIOPTHUMH 3acobamu. [loeaHaHHS BUMOT 10 BHCOKOI HAMIMHOCTI Ta HU3BKOT
3aTpuMKkH y creHapisx Bukopuctanas URLLC crBoproe npobnemy Gesneku nepeaadi ganux URLLC sk Taky, 1o He MOxe
OyTH BHpilIeHa BHKOPUCTAHHSIM 3BHYAaHHHUX CKJIQJIHUX KpUNTOrpadiyHUX METOJIB Ha OCHOBI CEKPETHOTo Kiroya. Y CTarTi
JIETalIbHO PO3JIAAAEThCS MiJIXiA 3 BUKOPUCTAHHS MeXaHi3MiB Oesnekn ¢izumunoro piBHs (physical layer Security - PLS), sk
MOTYKHOT albTepaHaTHBHU KJIACHYHUM MeToaM kpunrtorpadiunoi 6esneku 1ist URLLC, a Takok HPONOHYETHCS 3aCTOCYBaHHS
KOHIIeNii KaHaiy i3 BigBeneHHsM («wire-tap channel») B URLLC 3 ananizom edeKTHBHOCTI, sika MOXKe OYTH JOCSHKHA TIPH
bOMY 115 Oe3meku Gpi3HIHOTO PiBHSI.

Meta nociimkenb. MeTa craTTi — HagaTi onsi pimeHb iHGopmaniitHoi 6e3nexu y cuenapisx Bukopuctanus URLLC, a
TaKOXX 3alpoNOHYBaTH KOHCTPYKTHBHUI METOJ 3axucTy iHdopMmaii /s HaaiHOI nepeaadi JaHUX 3 HU3bKOK 3aTPUMKORO
6e3 3acToCyBaHHs KpUNTOrpadiuHUX MEXaHi3MiB Ha OCHOBI CEKPETHOTO KITFOYa.

Metoauka peanizamii. BukopucraHo TeopeTHYHI JOCTIDKEHHS B Taidy3i KOHLEMIi BiBIIHOTO KaHAIy JUIS CTBOPEHHS
pillieHb, SIKi TO3BOJISIIOTH 3a0€3MeYNTH 3aXUCT JaHUX 3 iHGOpPMAaLiHHO-TEOPETHYHOIO CTIMKICTIO Y CLEHApisX BUKOPUCTAHHS
URLLC mnst namauns nocayr [oT, migkimodeHoro aBToMo011s Ta aBTOHOMHOTO BOJIIHHSI.
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PesyabTaT A0CHIIXKEHb. Y CTATTI A€TaJIbHO PO3IJISHYTO NPOOJEMHU OE3NEKH JaHUX y HAJHAAINHOMY 3B 3Ky 13 HU3BKOIO
3arpumkoo URLLC (Ultra-reliable low latency communication) sik mociy3i, Ky IpOIIOHYIOTh 0€3pOTOBI CHCTEMH I SITOTO Ta
mocroro mokoniHasa (5G/6G). Busnaueno, mo URLLC € TeXHOJOri4HOIO BIAMOBIAMI0O HAa TOTPEOM pI3HUX KPUTHUYHO
Ba)XJIMBUX 3aCTOCYHKIB, SIKI BUMararoTb HaJliifHOT epeaadi CHrHally 3 HU3bKOIO 3aTPHMKOIO, a Cepell IIUX 3aCTOCYHKIB MAalOTh
Micne HociIyru [HTeneKTyaabHUX TPAaHCHOPTHHX CHUCTEM, SIKi Cepejl IHIIOro 3a0e3MedyroTh MiJKITIOYEeHICTh Ta aBTOHOMHE
KepyBaHHS TPaHCIOPTHUMH 3acobamu. [TokazaHo, 110 MO€AHAHHS BUMOT [0 BHCOKOI HAJIMHOCTI Ta HM3BKOI 3aTPUMKH Y
cuenapisix Bukopucranas URLLC crBoproe mpobiemy Oesnexu mnepenadi panumx URLLC sk taky, mo He Moxe OyTH
BUpIillICHA BUKOPHUCTAHHSIM 3BHYAWHMX CKJIAQJHHMX KPHITOrpadidHMX METOIIB Ha OCHOBI CEeKpeTHOro kiroya. OOGrpyHTOBaHO
JIOLIIBHICTh BUKOPUCTaHHs MeXaHi3Mu Oesneku ¢izuunoro pisHs (physical layer Security - PLS) sk noTysxHoOi anbTepHaTHBU
KJIacH4IHUM MeTofaM kpunrorpadiunoi 6esmekm it URLLC. JletansHO pO3MISHYTO MiAXiA 3 3aCTOCYBAHHS KOHIIEMIIil
KaHany i3 BigBeneHHsM («wire-tap channel») B URLLC, a Takox pe3yibTaTu, sIKi MOXKYTb OyTH JOCSIKHI MPHU LOMY JUIS
Oe3nexy (i3MYHOro piBHS, BIUIMB HapaMeTpiB KOJIB JJIsI IMOBIpHICHO-KpUNTOrpadiyHUX IEepPeTBOPEHb Y BiJIIOBITHOCTI 10
koHuenii kanany i3 Bimsenennsm va PLS URLLC. Hagano ouinku edexrurocti PLS URLLC asst KOfiiB KiHIIEBOT JOBKUHH
610Ky

BucnoBkn. EdQexktuBHIM nutssxoM 3a0e3nedeHHs] Oe3MeKH NaHWX IS HAJHATIMHOTO 3B’ SI3KY 13 HU3bKOIO 3aTPUMKOI0 Ha
¢izuunomy piBui (PLS URLLC) 6e3mporoBux cucrteMm m’sitoro mokonidas 5G y cdepi miaKIIOUeHHX aBTOMOOLTIB Ta
TPaHCIIOPTHUX 3aco0iB 4-5 piBHIB aBTOMaTH3alii MOXyYTh OyTH MiIX0aH, MOOYAOBaHI Ha KOHIEMI] KaHATY i3 BiJBEJICHHIM
(«wire-tap channely).

Kniwouosi cnosa: 1oT; ingopmayitina Oesnexa loT; naonaoiiinuil 36’5130K i3 HU3LKOIO 3AMPUMKOIO,; [HIMELEKMYalbHd
MPAHCROPMHA cucmema, niOKI0YeHi MPaHChOPMHI 3acobu, Oesnexa aemMOHOMHO20 KepYBaHHS MPAHCNOPMHUMU 3ac00amlL;
3axucm Qi3uuHO20 PiGHsl; KOHYENYis KaHALy i3 6I08e0CHHIM,; KAHAT I3 8108C0CHHSIM.
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