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Abstract—The paper deals with methods and algorithms for increasing the accuracy of unmanned aerial
vehicle identification. Accumulation of data on radiation parameters during the session of observation of
an object allows to make continuous specification of the made decisions by the set moment of the end of a
session of observation the reliability of its identification would be sufficient for acceptance of necessary
prompt actions. If to consider a problem of identification taking into account the specified specifics, then

in its structure it is necessary to allocate several stages of decision-making depending on volume
available for the considered moment of observation of data, conditions of their receiving and processing
by the technical means of the information-measuring system. Observation system and control of objects of
a sound emission represent difficult sound engineering complexes in which work not only equipment
rooms and software, the knowledge base and data, but also intellectual resources of experts are involved.

Decisions of different levels in such systems are made not only automatically technical means on the
basis of formal algorithms, but also operators, on the basis of the and borrowed experience. Taking into
account it is necessary to consider, both bases of creation of formal algorithms of decision-making, and
feature of decision-making by the expert for the purpose of clarification of conditions of ensuring the
maximum reliability of identification.

Index Terms—Sound location; unmanned aerial vehicle; identification; coordinates calculation; delay

time; iteration process; measurement accuracy; sound parameters.

I. INTRODUCTION

Sound radiation factors of various sources are
used in classical approaches of aviation acoustics for
calculation of detection for unmanned aerial vehicle
(UAV) noise level on the area and also for the
forecast of borders of audibility of detection of UAV
with the propeller power plant. At the same time
improvement of accuracy of the forecast requires
more detailed studying of acoustic characteristics of
separate components of radiation regarding
influence of an operating mode and design features
of power plants [1].

The propeller engine in the course of the work
generates the acoustic radiation which extends to the
environment via channels of suction and an exhaust
and also through walls of cylinders (structural
noise). In this regard, in the muffled camera the
research of acoustic characteristics of Bayraktar TB2
UAV manufactured by Baykar company was
executed (Fig. 1).

Division of acoustic fields of an air screw and the
piston engine was carried out on the basis of the
analysis of narrow-band ranges of the sound
pressure levels. It was necessary that the total

radiation of the piston engine is defined by radiation
at frequencies, multiple to the frequency of
following of flashes in engine cylinders.

Fig. 1. UAV Bayraktar TB2 runway

The standard narrow-band range of levels of
sound pressure received at measurements of acoustic
characteristics of the small-sized UAV in the
muffled camera is presented in Fig. 2.

For a more thorough analysis of the acoustic
characteristics of the harmonics of a UAV piston
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engine, below will be given its characteristics in
more narrowly targeted narrow-band range (Fig. 3)
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Fig. 2. Standard range of acoustic radiation of an engine
of the UAV with a width bands of 2 Hz (rotating speed of
crankshaft 5400 RPM, at distance 2 m)
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Fig. 3. Narrow-band range of the sound pressure levels in
the frequency range of 20-1020 Hz with band width
of 2 Hz, rotating speed of the crankshaft of the engine
crankshaft = 5400 RPM, R = 2 m, static conditions

II. PROBLEM STATEMENT

The dependence of acoustic power of noise of
rotation of the air screw on the effective power of
UAYV can be received on the basis of semi-empirical
model of noise of the screw according to which, the
power of noise of rotation is described by formula:

3
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where n are screw turns; o, B are coefficients of draft

and power of the screw; d, K,,, 7., b, is the diameter

of the screw, number of blades, relative radius of
effective section blades and a chord of the blade in
the effective section; M, is the Mach number of
circle speed; p is the air density; Sy is the acoustic
speed; C; is the coefficient proportionality; M, is
the Mach number e of relative flow rate in the trailer
section of the blade of the screw.

The electric motor in the course of the work is
capable to generate acoustic radiations, less audible
the systems of passive sound monitoring, because of
small quantity of mobile parts. In this regard,
acoustic radiations of Bayraktar TB2 are
investigated. Acoustic measurements for the quad
copter were taken in the rise modes over the acoustic

antenna, barraging at the height of 50 m and the
subsequent landing. In Figure 4a temporary
realization of record of a sound signal of the quad
copter lasting 20 ms at a barraging stage, and in Fig.
4b — rated auto correlated function (ACF) for this
realization are shown [2].
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Fig. 4. Temporary realization of record of a sound signal
of the quad-copter lasting 20 ms at a barraging stage (a)
with the ACF processing (b)

III. TECHNICAL MEANS OF THE SOUND DETECTION

Proceeding from shortcomings of the sound
monitoring systems allocated above and also the
speed, appropriate to the problem solution of
definition, and the UAV direction the way of
integration of a system of sound monitoring and a
Doppler system, in its passive variant is offered

(Fig. 5).
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Fig. 5. General structure of the offered system of
sound monitoring
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The basis of the proposed method is the
peculiarities of the principle of operation of Doppler
systems, namely, their involvement mainly in active
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sound monitoring systems, which in turn may
adversely affect the secrecy of the whole system. In
Figure 5, the antenna installation of a passive system
of sound monitoring is presented, which is generally
including four parabolic antennas proceeding from
bases of determination of coordinates of location of
the UAV by the time difference of signal arrival.

Three types of directional microphones are
commonly wused: parabolic (reflex), tubular
(interference) and flat microphone arrays.

The directional pattern of the microphone is 10°,
the gain is 70 dB, which provides interception of
conversation in the open air at low noise levels up to
100 m. The frequency range of the microphone is
from 100 to 14,000 Hz. The quality of the directed
microphone is estimated by prize coefficient in the
relation "signal hindrance" due to spatial selection

Knma dB‘
For the parabolic microphone K,, given
coefficient, the dB, is calculated by a formula:
K,, ~10-1g(12:10"-8 .- £*), )

where Se.n is the square of the reflector of the
microphone, sq.m; f'is the signal frequency, Hz.

Apparently from a formula (2), the more the area
of the reflector, the more is value of coefficient K.

"Running wave" microphones (interference),
often called tubular microphones [3], consist of a
tube with holes or cutouts, on the back of which is a
non-directional or unidirectional body of the
diaphragm.

For the tubular microphone prize coefficient in
the relation "signal hindrance" due to spatial
selection K, dB, is calculated by the formula:

K,, >10-1g(6.1-107 - 1- f), 3)

where / is the length of a tube, m.

The extraordinary maximum range of tubular
microphones is slightly smaller than the parabolic
one. But in the city, their capabilities are almost the
same.

IV. UAV IDENTIFICATION

It is the most expedient to allocate the following
stages in elaboration of the final decision of
identification.

1. Detection of a sound emission in frequency
band of observation and its reference to some
frequency range of preprocessing of signals —

information  carriers about object radiation
parameters.
2. Estimation of power characteristics of

observed intelligence signals and making decisions
on achievement of sufficient level a signal noise for

execution of measurement of parameters of a sound
emission.

3. Estimation of the interference level and making
decisions on application of additional measures of
increase in noise immunity of the information-
measuring system (IMS) measuring channels.

4. Estimation of values of informative
parameters of a sound emission, accumulation of the
arriving data on results of estimation and making
decisions on accessory of true values of parameters
to the ranges of values allowing to make
identification of objects on set of all measured
parameters with sufficient degree of reliability.

5. The complex analysis of the received results of
measurement of informative parameters of radiation
and making decisions on belonging of an observed
object to the set class, to type, a sample, etc.

Observation system and control of objects of a
sound emission represent difficult sound engineering
complexes in which work not only equipment rooms
and software, the knowledge base and data, but also
intellectual resources of experts are involved.

Decisions of different levels in such systems are
made not only automatically technical means on the
basis of formal algorithms, but also operators, on the
basis of the and borrowed experience. Taking into
account it is necessary to consider, both bases of
creation of formal algorithms of decision-making,
and feature of decision-making by the expert for the
purpose of clarification of conditions of ensuring the
maximum reliability of identification.

The first of the listed above direction finding
problems — detection of a sound emission in
frequency band of sound observation is solved the
multiple response receiver containing the same
channels, each of which provides energy liberation

of a sound emission in the frequency band Af;,
(i=1,2,..,m) and comparison with some threshold
value E, (Fig. 7).

Is a part of a m-channel sink frequency channels,
each of which includes Al — the device of selection
of informative signs of a signal, A2 — the decision
circuit.

As in the systems of a passive sound-location it is
impossible to use information on a phase of the
coming signal, and information on frequency can be
used only at the level of distribution of all range of

observation to sub ranges (bands), AF = iAfi , the
i=1

structure of each frequency channel is implemented
on the basis of strip filtering (Fig. 8).

Indicators of reliability of radiation detection, as
a rule, decide by digital single-response receivers
from conditions of reception of a signal on an
additive noise in the form of a Gaussian noise.
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Distribution bending around a noise output of the
narrowband filter submits to Rayleigh's law:

o(U,) = %exp(— 2({5 J 4)

n n

where U, and o, is the instant and mean square
value of noise at the output of the strip filter.
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Fig. 7. Structure of the multichannel receiver for detection
of a sound emission in frequency band

If to designate a threshold of decision-making
through {3, that probability of false alarm P, can be

found by a formula

ooU U2
P, = |—Lexp| ——2 |dU . 5
O by p( 2G2J n 5)

n

When the receiver is influenced by both a signal,
and noise, distribution bending around the resulting
distribution at the output of the filter submits to the
generalized Rayleigh's law

U, U, +U?
(D(U.Hn):;;exp(_ l8202 l J

U'Us'+n
IO( s 2 J’
O,

where U, is the maximum signal amplitude at the

n

(6)

output of the filter which is considered the known
value determined through the least square mean of
noises o, and admissible ratio signal noise
q,=U, /o, ; I, is the Bessel's function zero order
here imaginary to an argument.
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Fig. 8. Structure of the filter single-response receiver for
detection of a sound emission in frequency band Af,

Taking into account the entered ratios, the
probability of the correct detection can be
determined by a formula:

7)
- U’ +q; (
= J. Uﬁ" eXp| — Y ! % 0 (U.Y+n )dUS*” ’

5 24,

Formulas (5) — (7) can be integrated, considering
a ratio a signal noise. For accepted P, <0.1 and

P,>0.9 this dependence can be presented in the
simplified form

2
q, =2 lni+ In ! -14 . (8)
Pfa 1+Pfa

At an invariable threshold of decision-making,
and P,

differently affect necessary value a signal noise. So
at P,=099 and P, =10, necessary value

q,=53.6, if P, =0.9 and P, =0.1, then values of

a ratio a signal noise should be ¢, =12.2.

As signals of sound station in most cases have
pulse character, a possible measure of improvement
of reliability is their accumulation. But accumulation
is possible only after nonlinear processing of signals
the detector bending around as in an initial look these
signals have a random initial phase. On the other
hand, nonlinear processing worsens a ratio a signal
noise after the detector of bending around. If
characteristic of the detector is approximated by a

the requirement for indicators P,

square parabola of a look U, =aU_, and the ratio a

signal noise on its entrance is equal U, /o, =4/q, ,
then at its end the relation a signal noise will be equal
U U?

out.s - S X 9
Uout.n 2U§'GVI +Gfl ( )

Follows from the given formula that at a bigger
ratio a signal noise on an entrance, that is g, =>1
and U, =~ o, at the end we have

U, U,
out.s ~ N >_>_ 1’
U 20

out.n n

(10)

If g, <<1 and U, << o, , then the output ratio a
signal noise is much less than unit

Yous o Yo =<<1. (1T)
Uout.n Gn
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Follows from the given ratios: in the first case the
detector worsens a ratio approximately twice; in the
second case deterioration can be hundreds -
thousands of times.

If detection is conducted on a pack from N

signals and requires achievement of necessary
reliability of recognition to provide a ratio on its
entrance ¢,y , then with the accounting of coefficient

o, losses in the detector the relation has to make a
signal noise of a single signal

(12)

90 ZTO‘det-

c

Follows from the given results of the analysis of
indicators of reliability of detection of a sound
emission by one channel of the receiver that the
crucial importance renders an initial ratio on reliability
a signal — a filter input noise. Deterioration in the
specified ratio many times over can worsen a ratio on
a decision-making device input. At small ratios a
signal — a carrier-to-receiver noise the attempt to
improve it on an input of the decision making device
due to accumulation can be inefficient. Considering
also that in the absence of the prior information on
parameters of the found signal problem definition of
creation of the optimum filtering scheme is
incorrect, it is necessary to state very essential
limitation of set of means of increase in reliability at
insufficient values of a ratio a signal noise.

Considered above extends to a case when the
found signal has stable amplitude, for example,
when between a radiation source and the receiving
antenna direct visibility, is absent multi beam
distribution of waves and an object is not mobile. In
reality these conditions are not satisfied and
amplitude of the coming signal changes in a random
way. As show the researches, conducted in [4] the
structure of the receiver and its algorithm remain the
same, however, for achievement of the same

indicators of reliability P, and F,, the bigger value

of average size of a ratio a signal noise on its
entrance is required

Igl/P,
Gou =2| ——=—-1|.

Igl/ P,
The dependence (13) can be used for creation of
performances of the receiver. Their analysis

indicates significant influence of ignorance of
amplitude on indicators of reliability of detection. In

(13)

particular, in that area of characteristics, where P,

is big, and P, is small, ignorance of amplitude

leads to significant increase (in hundreds of times)
required value a signal noise. In the field of small
values P, random changes of amplitude (its
emissions) can facilitate detection, on the contrary.
For estimation of indicators of reliability of
detection of the multiple response receiver
constructed on the basis of use of identical channels
it is necessary to find dependence of probabilistic

characteristics of all system on probabilities P,

and P,, (i=1,2,..,m) separate ith channel.
Owing to identity of schemes of processing and
independence of the noise of probability of the
correct detection and probability of false alarm
operating in them in various channels it is possible

and P, =F,

to consider identical P, =P, .
at i # j. Probability of false detection of a signal is

connected by a system with the probability of false
detection by certain canals a  ratio

P,=1-(1-P,)". At P,, =<1 in a binomial
row P, it is possible it will be limited to the first

two components, then

By =mby,. (14)

The formula (11) shows that the probability of
false alarm in m-to a channel system in m times
more probabilities of false alarm in the separate
scheme of processing.

Admission  probability P, the

multichannel receiver it is equal to the work of

signal

probabilities F,,; the admission in the relevant
channel on probability [(1 - P/.a.,)'”"] not excesses
by the noise tension of a threshold in all other
schemes is also expressed P, :R,p.i[(l—Pm)'”"].
For case when [(m - l)PfaJ =<1, the second factor

can be accepted equal 1, and, in view of that the
probability of the admission and the correct

detection unambiguously define each other
P,=1-P,and P,,,=1-P, , we get
l_PCd zl_f)cd.i’ or Prd zPrd.i’ (15)

so the probability of the correct detection from
identical receivers is approximately equal in a
system to the probability of the correct detection by
the certain canal.

Along with false detection and the admission of a
signal in the multichannel receiver the distortions
consisting that in the presence — a signal the
threshold will be exceeded in jth to the scheme can
take place and it seems that there is jth a signal.
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Distortion probabilities P, and correct instruction

P, unambiguously define each other P, =1-P.

Having carried out similar reasoning, we will find

that the probability of the correct instruction is equal

P,=P, -(1-P,)"". that  for
m—1

(I_Pfa.i) z1_’/’1'}‘)/’0.1"

probability P, =1-P,  =1-P, +

Considering

m>=>1, we receive

distortion
+mP., P

cd.i” fa.i”
probabilistic characteristics of all m-channel system,
considering formulas (11) and (12):

P, =1-P, +P,P

cd” fa*

which can be expressed through

(16)

Formulas (17) and (18) just allow to pass from
the ratios given above (12) and (13) for performance
data of one channel to performance data of the
multichannel receiver. For this purpose it is
necessary to make replacement in formulas (17) and
(18) standing there probabilities of the correct
detection and false alarm for one channel, the
corresponding probabilities for — a channel system,
and, having made transformations, we will receive
expressions of performance data of the receiver for
cases of detection of a signal with an unknown phase

q,=2 1nm+1nL+ In ! +1.4 1|, (17)
P, 1-P,

and unknown phase and amplitude

| +1el/P
%w:z(%_l}

18
Igl/ P, (18)

Ratios (14) and (15) show that if the provision of
a signal on temporary and frequency axes is in
advance unknown (a case in practice), then at m-
channel detection the necessary ratio a signal noise

providing demanded increases F,, and P, , reached

by the single-channel receiver. However, this
increase is small as in all formulas defining value
q,, the logarithm of number of channels m enters.

The second stage in the list of decisions at
identification of an object is estimation of power
characteristics of observed signals and making
decision on sufficiency of a ratio a signal noise for
performance of measurement of parameters of
radiation. Estimation is conducted on the output
voltage of the active channel of the receiver. An
ultimate goal of estimation is finding of average
value of output voltage of the detector bending
around. For making decision on the current ratio the
signal noise needs to be found also mean square

value of a deviation of output voltage. As at
identification of objects by method of a passive
sound location of prior data on an observed signal is
not present (unlike an active location), the optimum
receiver in the systems of a passive location
calculates the relation of credibility or the moment
of function of credibility.

V. CONCLUSIONS

The problem of UAV identification with means of
the passive sound location belongs to dynamic,
decided in continuously changing conditions that is
defined by several factors connected with features as
the identified objects, and the systems of a location
carried to the category of specialized information-
measuring system (IMS):

— change of conditions of reception of the signals
arriving from objects at their movement in relation to
reception antennas of the locational station,
maneuvering of an object, change of characteristics
and parameters of the radiation formed by it including
hindrances;

— change of properties of receiving channels of
sound station in the conditions of continuous changes
of the characteristics arriving on the entrances of
signals caused first of all overloads and action of
hindrances;

— limited time of stay of an object in an
observation zone;

— requirement of timeliness, relevance and
maximum completeness of information available to
receiving at every moment of observation of an
object.

Accumulation of data on radiation parameters
during the session of observation of an object allows
to make continuous specification of the made
decisions by the set moment of the end of a session of
observation the reliability of its identification would
be sufficient for acceptance of necessary prompt
actions. If to consider a problem of identification
taking into account the specified specifics, then in its
structure it is necessary to allocate several stages of
decision-making depending on volume available for
the considered moment of observation of data,
conditions of their receiving and processing by the
IMS technical means.
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B. M. Cuneraazo, P. JI. IlanteeB, O. B. banoB. ABtomatuuHa cucrema igenTudikauii BIIJIA
OaraTono3uNiiHMMH 32c00aMH 3BYKOBOI0 MOHITOPHHTY

VY craTTi pO3risANaloThCs METOAM 1 AITOPUTMU IiIBUILIEHHS TOYHOCTI i1eHTU]iKalii 0e3MiJIOTHOrO JITAIFHOTO anapary
3a JIOMOMOTOI 0araTOIO3MIIHHOrO KOMILUIEKCY 3BYKOBOIO MOHITOPHMHTY. HakonmuueHHS JaHMX IIpO TapaMeTpu
BHITPOMIHIOBaHHS I 9ac TEPIiOay CIOCTEPSKEHHS 3a 00'€KTOM IIO3BOJISIE 3MIHCHIOBATH O€3MEepepBHE YTOUHCHHS
NPUAHATHX PillIeHb J0 33JaHOr0 MOMEHTY 3aKiHYEHHsI IPOIIECY CIIOCTEPEXKEHHs, TOCTOBIPHICTh ineHTHdiKamii npu
bOMY OyZe AOCTATHBOK JUIsl TPUHHATTA HEOOXiAHUX omepaTBHUX AHii. [Ipm po3rmsni 3amaui ineHTHdikamii 3
ypaxyBaHHSM 3a3Ha4€HOI crielM(piku pO3IJIIAEThCA KUIbKA €TamiB HMPUHHATTS PILICHHS B 3aJI€KHOCTI Big 0OCsITY
HasBHUX JAHUX Ha MOMEHT CIIOCTEPEXKEHHS, yYMOB iX OTpuMaHHsi i 0OpoOKkH iH(opMamiitHO-BUMIpIOBaTbHUMHU
cucremamu. Cucremu ifeHTtudikaiii 00’€KTiB 3BYKOBOI'O BHIPOMIHIOBaHHS SIBJSIFOTH COOOIO CKJIQAHI TEXHIYHI
KOMIUIEKCH, B pOOOTI SIKMX 3aJlisTHI He TINBKY anapaTHe Ta IporpaMHe 3a0e3nedeHHs, 0a3a 3HaHb 1 0e3nocepe/IHpO JaHi,
ajie TaKOX 1 1HTEJEKTyalbHI pecypcd (axiBiiB. PilieHHs pi3HOTro piBHS B TaKUX CUCTEMax HMPUHMAIOTHCS HE TIIBKU
aBTOMAaTUYHO TEXHIYHMMHU 3aco0aMM Ha OCHOBI (OpMalbHHX aNrOpUTMIB, aje 1 orepaTopamH, Ha OCHOBI
HAKOIMYEHOro 1 3aro3uueHoro noceiay. [Ipu po3polii Takux cucreM HEoOXiJHO BpPaXOBYBATH SIK OCHOBH ITOOYIOBH
(opMaNbHUX AITOPUTMIB MPUHHATTS PillIeHb, TaK 1 OCOOJUBOCTI MPUHAHATTS PIlIEHHS! EKCIIEPTOM 3 METOI0 BU3HAYECHHS
YMOB JIJIs1 3a0€3MeYCHHS MaKCUMaIbHOT HaIHOCTI 11eHTH(IKAITT.

Koarouogi ciioBa: 3ByKoBUi MOHITOPUHT; O€3ITIIOTHHH JTITAIBHUHN arapaT; ileHTHdiKalis; 00YHCIIeHHsT KOOPAWHAT; Yac
3aTPUMKH; iTepaliiHUi MPOIIEC; TOYHICTh BUMIPIOBAHHS; TIAPAMETPH 3BYKY.
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MHOTOTIO3UIITHOHHBIMH CPeACTBAMH 3BYKOBOI'0 MOHUTOPHHT A

B crathe paccMaTpUBAIOTCS METOOBI M QJITOPUTMBI TIOBBIIICHUSA TOYHOCTH HACHTHU(PHUKAIMUA OCCIUIOTHOIO
JIETAaTEJILHOTO arapaTa Py MOMOIIM MHOT'OTIO3UIIMOHHOTO KOMIUIEKCa 3BYKOBOT'O MOHUTOpUHTA. HakoruieHue qaHHbIX
0 MapaMeTpax H3JIYYCHUs BO BpEMs IepHoIa HAONIOICHHS 32 OOBEKTOM IO3BOJSECT OCYIICCTBIIATH HEMPEPhIBHOE
YTOUHEHHE INPUHATHIX PENICHHH K 3aJaHHOMY MOMEHTY OKOHYaHMs IIporecca HAOMIOACHUSA, OCTOBEPHOCTH
UACHTU(QUKAIIMA TPU STOM OyAeT JOCTATOYHOW JUIi TPHHATHS HEOOXOIMMBIX ONCPAaTUBHBIX neiicTBuid. Ilpu
PAacCCMOTPEHHMHU 3aa4yd HACHTH(UKAIMKA C YYETOM YKa3aHHOM CICIU(PHUKH pPACCMATPHBAETCS HECKONBKO JTAIOB
MIPUHATHS PEIICHUS B 3aBUCHMOCTH OT 00BbEMa HMMEIOIIMXCS Ha pacCMaTpUBAaeMbli MOMEHT HAOJIOICHUS TaHHBIX,
YCIOBUH HMX TOJYYCHHS M 00pabOTKH HH(OPMAIMOHHO-U3MEPUTEIBHBIMU cucTeMaMu. CHUCTEMBI WACHTH()UKAIIUU
00BEKTOB 3BYKOBOI'O HM3JIYUCHHUS MPEACTABISAIOT COOOH CIIOKHBIC TEXHHUYSCKHE KOMIUICKCHI, B PabOTE KOTOPBIX
3a/IciiCTBOBaHbI HE TOJBKO allapaTHOE U MPOTrpaMMHOE oOecrieucHue, 0a3a 3HAHUN M HEMOCPEICTBCHHO NaHHBIC, HO
TakKe U UHTEIUICKTYaIbHBIC PECYPCHI CICIMAINCTOB. PellieHus] pa3HOro YpOBHS B TaKHX CHCTEMax NMPHUHUMAIOTCS HE
TOJIbKO aBTOMATHUECKH TEXHHUCCKUMM CPEICTBAMH Ha OCHOBE (hOPMANIbHBIX AJITOPUTMOB, HO M OIlEpaTOpaMH, Ha
OCHOBE HAKOIUICHHOT'O M 3aMMCTBOBAHHOI'O OMbITa. [Ipu pa3paboTKe TaKUX CHUCTEM HEOOXOAWMO YUHUTHIBATH Kak
OCHOBBI TMOCTPOCHHS (HOPMANBHBIX aJITOPUTMOB MPHUHATHS PEIICHUH, TaK W OCOOCHHOCTH TPUHSATUSA PEIICHHS
9KCIIEPTOM C LENBIO ONMPENCICHUS YCIOBUH T 00eCeYeHUS MAaKCUMAaIbHON HAC)KHOCTH UACHTU(DUKAIIHH.
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