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ANALYSIS OF THE STAGES OF CONDUCTING
AN ACOUSTIC EXAMINATION OF CLOSED ROOMS

Relevance. The work considers the process of conducting acoustic expertise of closed premises for various purposes, taking
into account the features of sound content, creating technical and design recommendations for obtaining optimal properties
of the sound field. It is shown that for different types of premises (concert halls, conference halls, press centers, office
premises, meeting rooms, etc.), there are specific requirements for the necessary properties of the so und field, sequences of
stages of expertise, and features of each stage. Therefore, the current task is to develop recommendations for conducting
acoustic expertise depending on the type of premises in order to formalize and further automate this process. The subject of the study
is methods for determining the acoustic characteristics of closed premises and their optimization. The purpose of the work is
to develop recommendations for creating optimal acoustic properties depending on the purpose of the premises and the features
of sound content by analyzing the features of conducting acoustic expertise for different types of premises and adapting the stages
of expertise for each type of premises. Research objectives: to analyze the stages of conducting acoustic expertise and the tasks
that are solved at each stage; consider mathematical methods for determining acoustic characteristics, their areas of application
and limitations; analyze the features of conducting an acoustic examination for different types of premises and adapt the
stages of conducting the examination depending on the purpose of the premises and the characteristics of the sound content.
Research methods. The paper uses statistical theory methods to calculate the reverberation time. Geometric theory considers
sound as a set of rays and is used to analyze the structure of reflections from surfaces and detect acoustic defects in rooms
with complex shapes. Wave theory is used to analyze the natural modes (resonances) of the premises. The following results
were obtained. The stages of conducting an acoustic examination, the characteristics of the sound field that are investigated at
each stage, mathematical methods for determining acoustic characteristics, and recommendations for their optimization
were considered. The features of conducting each stage depending on the type of premises were noted. Conclusions. The analysis
of the features of performing an acoustic examination for different types of premises will allow formalizing this process,
reducing the subjective component and increasing the reliability of the results. The results obtained indicate the prospects for
further research in the direction of further formalization and construction of a computer decision support system for
conducting acoustic expertise.

Keywords: acoustic expertise; stages; sound content; acoustic properties; optimization; technical and design recommendations.

1. Introduction

Statement of the problem

The task of creating optimal acoustic conditions in
a room as a whole, depending on its purpose, involves
implementing recommendations aimed at creating
and optimizing the sound field in the room.

The acoustic properties of a room are determined by
the following factors: the volume and shape of the room;
the number and presence of furniture; the size, shape,
and construction of the enclosing surfaces; the materials
used to finish the surfaces of the room and their
distribution on the surfaces.

All of the above acoustic properties are interrelated
with objective and subjective criteria for assessing room
acoustics, such as: loudness-liveliness; spaciousness;
intelligibility and clarity; loudness; warmth; absence
of echo.

Thus, the tasks of acoustic expertise can be divided
into stages:

1) verification of existing architectural and
construction solutions for the interior surfaces of the
room (geometry, finishing materials);

2) development of recommendations for increasing
the diffusivity of the sound field and ensuring the
optimal structure of the reverberation process (stage
of creating technical specifications for the development
of enclosing surface structures);

3) modeling of room acoustics with recommended
finishing materials and enclosing surfaces recommended
in the technical specifications;

4) measurement of the objective characteristics
of the sound field synthesized after the implementation
of the recommended measures to ensure optimal
acoustic conditions.

The sequence and scope of the above stages may
vary depending on the purpose of the room and the
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characteristics of the sound content: rooms in which the
characteristics of the sound field formation are taken
into account; special-purpose rooms; rooms with special
requirements for the objective and/or subjective characteristics
of the sound field; rooms with special requirements
for the type and quality of content transmission.

2. Analysis of recent studies and publications

The acoustic examination process is carried out
in accordance with regulatory documents [1-3].
The peculiarities of sound content perception by listeners
are analyzed in [4-6]. In [6-8], the general theory of
sound field formation, boundary conditions, and methods
for calculating objective sound field indicators, such as
reverberation time (RT60), content clarity indicators
(C7, C50, CB80), and speech content intelligibility
indicators (%ALcons, STI, RASTI) [9, 10]. An analysis
of the features of each stage of acoustic expertise is
given in [11-13]. At the same time, the specifics of
conducting the stages of expertise for the following
types of premises are noted: concert halls, conference
rooms, press centers, and meeting rooms. Despite the
sufficient volume of regulatory documents and
publications on the subject of acoustic expertise, today
there is an influence of subjective factors, experience,
and qualifications of experts on the results of acoustic
expertise, and there is no single formalized approach
that takes into account the specific requirements for
sound field parameters for each type of room when
conducting acoustic expertise. Thus, the urgent task is to
develop recommendations for conducting acoustic
expertise depending on the type of premises in order to
formalize all stages of acoustic expertise of premises
and further automate this process.

The scientific novelty of the work is the
improvement of the acoustic examination process by
adapting the sequence and content of each stage
to the functional purpose of the premises, the nature
of the content, and the design and architectural
constraints, which will formalize this process, reduce
the subjective component, and increase the reliability
of the results.

3. Purpose and objectives of the study

The purpose of the study is to develop
recommendations for creating optimal acoustic properties
depending on the purpose of the room and the
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characteristics of the sound content by analyzing the
features of conducting acoustic expertise for different
types of rooms and adapting the stages of conducting
expertise for each type of room. To achieve this goal,
the following tasks must be solved:

— analyze the stages of acoustic expertise and the
tasks that are solved at each stage;

— to consider the mathematical methods used to
determine acoustic characteristics, their range of
definition, and limitations;

— to analyze the features of acoustic expertise
for different types of rooms and adapt the stages of
expertise depending on the purpose of the room and
the characteristics of the sound content.

4. Analysis of the acoustic examination stages

4.1. First stage

The first stage of acoustic expertise involves
checking architectural and construction solutions for
the configuration of enclosing surfaces of walls and
ceilings in rooms using geometric theory of sound
propagation in rooms [14-16]. The main purpose of the
check is to identify surfaces that focus sound rays, which
can lead to a significant reduction in the unevenness
(diffuseness) of the sound field, as well as to check
for the presence of parallel surfaces that create conditions
for the formation of stable interference patterns (standing
waves) for a number of resonant frequencies and, as
a result, echoes, reverberation, and excessive spaciousness.
There will be multiple reflections of sound.

The first stage of acoustic expertise also includes
determining the frequency dependence of the
reverberation time T60 when treating enclosing surfaces
with materials proposed by architects.

4.2. Second stage

At this stage, measures are developed to correct
the acoustic deficiencies of the room that were identified
in the first stage. The following are developed:
recommendations on the geometry of enclosing surfaces
to increase the diffusivity of the sound field;
recommendations on the selection of sound-reflecting
and sound-absorbing materials for finishing surfaces
in the room in order to optimize the frequency
dependence of the reverberation time and the structures
of the reverberation process [11-13].
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4.3. Third stage

Provides the opportunity to: verify the design
solutions for the geometry of wall and ceiling panels
proposed in the first and second stages of acoustic
expertise; analyze the frequency dependence of
reverberation time using the interior finishing materials
proposed at the second stage; analyze the structures
of reverberation processes at control points [11-13].

4.4. Fourth stage

The results of the final stage of acoustic testing are
the characteristics of the sound field measured at control
points in the room after completion of all construction
and finishing works. To perform measurements,
a hardware and software complex based on Easera 1.1.3
is usually used [11, 13, 15].

5. Mathematical methods
for determining acoustic characteristics

When conducting acoustic testing of enclosed
spaces, three fundamental mathematical theories are used,
each of which is applied depending on the frequency
range and size of the space.

5.1. Statistical theory (Sabine's theory)

It is used to analyze diffuse sound fields where
sound is considered to be evenly distributed. Based
on statistical theory, the reverberation time T60 is
calculated — the main indicator of the acoustic quality
of a room. The statistical formulas of Sabine and
Eiring are typically used for this purpose.

1. Sabine's formula is used for "boomy" rooms
with low absorption (when the average sound absorption
coefficient «, <0.2

0,161V 0,161V
TR S se

where V' — room volume (m®); 4 — equivalent absorption
area (m? or "Sabines"), which is equal to the sum of the
products of surface areas and their absorption coefficients.

2. The Eiring formula is considered more accurate
for rooms with high absorption levels (studios, cinemas),
as it takes into account the attenuation of sound with
each reflection.

)
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where S — total area of interior surfaces of the
premises (m?); a,, — average sound absorption coefficient,

calculated as «,, = A/S; Ln —natural logarithm.

Sabine's formula (1) gives an error in rooms with
a lot of soft materials, while Eiring's formula (2) better
models the situation when sound is almost completely
absorbed (at o =1, the reverberation time according
to Eiring is zero, which is physically correct).

For very large rooms (with a volume of more than
1000-2000 m?), the term 4V is added to the formula,

where [ is the sound attenuation coefficient in

the air itself.
5.2. Geometric (radial) theory

It considers sound as a set of rays that propagate
in a straight line inside a room and are reflected
from surfaces according to the laws of geometric optics.
The mathematical basis of geometric theory is the laws
of reflection (the angle of incidence equals the angle
of reflection) and the methods of mirror sources or ray
tracing. Geometric theory is used to analyze the structure
of early reflections and detect acoustic defects (echoes,
sound focusing) in complex rooms.

5.3. Wave theory

It is based on solving differential equations of the
sound field and takes into account the wave nature
of sound (diffraction, interference). The mathematical
basis is the wave equation (Helmholtz equation) and the
analysis of the room's eigenmodes (resonances).

The propagation of sound in space is described
by the classical wave equation for sound pressure

2
\v& _i@_p_o’ (3)
where V? — Laplace operator; p — sound pressure;

¢ — speed of sound; t — time.
For stationary processes (when the source emits
a pure tone with frequency f ), the wave equation (3)
transforms into Helmholtz's equation:
Vip+kip=0,

where k =27 f /c —wave number.
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Solving this equation, taking into account the

boundary conditions (room walls), allows us to find the

natural frequencies at which resonance occurs.

Analysis of the premises’ own modes
Natural modes are standing waves that arise
between parallel or angular surfaces. For a rectangular
room, natural frequencies are calculated using
Rayleigh's formula:

fonn, =%\/(nX/L)2+(ny/\N)2+(nZ/H)2 . @

where L,W, H — length, width, and height of the room;

n.,n,,n, —integers (0, 1, 2...), which indicate the order

of the mode.

Classification of waves (modes)
1) Axial: the wave is reflected between two parallel
walls (for example, n, =1, n =0, n,=0). They carry

the most energy and have the greatest impact on the
"color" of the sound.

2) Tangential: formed after reflections from two
pairs of parallel surfaces (for example, n, =1, n =1,

n,=0). The energy of such waves is approximately

2 times less than that of axial waves.

3) Oblique: formed after reflections from three
pairs of parallel surfaces. They have the lowest energy
(at least 4 times less than axial ones).

Wave theory is used to analyze the acoustic field
in small rooms at low frequencies, where standing
waves occur (room "hum™).

It should be noted that the application of wave
analysis is critical only up to a certain frequency,
above which the modes become so dense that the field
can be considered diffuse. This limit is called the

Schreder frequency ( f,):
f, = 2000,/T, V.

At frequencies below f,, wave theory must be

used. Bass traps and geometry correction are needed
to combat "booming".
At frequencies statistical

above f theory

o
(Sabine and Eiring formulas) is used.

In addition, in modern expertise of rooms with
complex configurations, methods of random process
theory for noise diagnostics and mathematical modeling

are actively being introduced, in particular using the finite
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element method (FEM), which allows you to visualize
nodes and pressure points at each point in the room.

6. Features of conducting acoustic expertise
for different types of premises

A)_Concert_halls. To conduct the first stage
of the examination in the auditorium, software
modules [4, 11, 12] are used to construct ray patterns on
plans and sections of the auditorium, which makes it
possible to check the geometry of wall structures on all
floors, the geometry of the ceiling, balcony railings, etc.

The main reason for using different wall panel
geometry options is to try to eliminate the parallelism of
surfaces, which will reduce the likelihood of standing
waves forming and eliminate excessively high amplitude
reflections in the reverberation process.

B)_Conference rooms. For small premises (meeting
rooms, conference rooms, meeting halls, press centers),
the first stage of acoustic expertise is conducted
differently than for auditoriums [14]. A distinctive feature
of these premises is that they are usually rectangular
in shape and all surfaces are parallel to each other.
In such conditions, the reflection of waves from parallel
surfaces and the formation of standing waves leads
to the appearance of echoes and an increase in
reverberation time [4, 15]. In addition, with small
room sizes, it is practically impossible to change the
geometry of the surfaces in order to reduce the number
of parallel surfaces. With large glass surfaces, there is
a problem of developing effective measures to reduce
reflection amplitudes due to the low sound absorption
coefficient of such surfaces.

Since the rooms are small in volume, it is not
always possible to change the geometry of the enclosing
surfaces for a number of reasons:

— the surfaces are made of glass and cannot be
changed in shape;

— since the volume of the room is small, the
dimensions of the enclosing surfaces are significantly
smaller than the wavelength, especially in the low-
frequency range.

These features of the rooms impose corresponding
restrictions on the correction of sound field parameters,
namely, we can only make corrections in a limited
frequency range where the wavelength is commensurate
with the size of the room. However, this limitation is not
critical because the main sound material in the rooms
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under study is speech content, for which the frequency
range corresponds to the size of the room.

To optimize the frequency dependence of the
reverberation time, finishing materials that work in the
speech frequency range are used [7, 16]. In the presence
of glass wall surfaces, it is practically impossible to
change the acoustic properties by replacing the material
on them, and then one of the options for increasing
the sound absorption of glass surfaces is the use of
curtains. Curtains are made from special "acoustic”
fabrics with different sound absorption properties,
or from fabrics used to make stage costumes.

Another option used to correct the acoustic
properties of the rooms in question is the use of
additional suspended ceiling structures such as "frameless
sound-absorbing ceiling islands” and vertical sound-
absorbing "Baffle" panels.

7. Adaptation of the acoustic examination process
to the functional purpose of the premises

Based on the above, it should be noted that acoustic
expertise is implemented as a sequence of stages that is
sensitive to the functional purpose of the room, the nature
of the content, and the structural and architectural
limitations, which significantly affects both the content
of individual stages and the possibility of changing
the sequence of stages in order to adapt the acoustic
expertise process to a specific type of room.

Thus, it is possible to generalize such adaptation
for the four most representative types of rooms:

1. For auditoriums, acoustic expertise is structured
as a sequence of stages [11, 12]: first, the existing
architectural and construction solutions are checked
(to find surfaces that focus sound and impair diffusivity),
while at the same time the frequency dependence
of the reverberation time and its compliance with the
optimal values are assessed. Next, if any inconsistencies
are found, recommendations are formulated -
requirements for the geometry of the enclosing
surfaces are formulated and reflective and absorbent
materials are selected or placed to obtain the desired
reverberation structure. After that, acoustic modeling
of the hall is performed taking into account the
proposed solutions, and as a final step, measurements of
the objective characteristics of the sound field can be
carried out after the completion of construction
and finishing works.
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2. For small-volume rooms with predominantly
speech content [12, 14], the general sequence of the
examination stages does not change compared to
concert halls, but the content of the key steps changes.
At the first stage, instead of focusing on the geometric
verification of enclosing surfaces, the main action is to
analyze the structures of the reverberation process
at listening points in order to identify deficiencies
in the formation of the sound field (for example,
insufficient field diffusivity). The second stage focuses
on recommendations for improving sound absorption
and eliminating multiple reflections between parallel
surfaces (in particular through local changes in geometry,
suspended structures, curtains, etc.), while the subsequent
stages are performed without fundamental changes.

3. For rooms such as press centers, the methodology
is described as typically consisting of three stages, but
depending on the initial conditions, the "role and place”
of the stages may vary, in particular due to the purpose
of the room (high requirements for speech
clarity/intelligibility) or the inability to significantly
change the geometry due to small dimensions. In the
examples given [12, 17], the list of tasks was shifted
towards the tools of the second and third stages
(recommendations/modeling), because it was during
the modeling and analysis of reverberation structures
that "problematic" parallel surfaces were identified.
Because of this, it is noted that the shortcomings, which
in the usual sequence would have been found in the first
stage, were actually found later, and as a result, the
first stage became the final one, while no stage of
the examination was excluded.

4. For special rooms [13, 17], where there are
special requirements for the quality of speech content
and/or a sound amplification system is already in use,
a new sequence is proposed: to start with the "final”
fourth stage as the first. This approach involves first
determining the conditions for research, taking into
account the specifics of the premises and content,
selecting the hardware and software complex and
informative evaluation criteria, and then processing
and analyzing the results. The advantage is that it is
possible to identify “problematic" areas of sound field
formation and possible ways of correction early on,
even before the stage of checking architectural and
construction  solutions and developing technical
specifications for enclosing structures.

Thus, the specific sequence and content of the
stages of acoustic expertise are determined by a specialist
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individually for each object, taking into account the
functional purpose of the room, the type of dominant
content, geometric and structural limitations, as well as
the possibilities for making changes to planning and
finishing solutions. In fact, the choice of methods,
priorities, and "control points” is largely based on the
professional experience of the expert and accumulated
practical experience, which provides flexibility but at the
same time increases subjectivity and complicates the
reproducibility of results by different performers. In this
context, it is advisable to formalize and, if possible,
automate the process of forming a sequence of stages
and corresponding assessment procedures based on the
type of premises, initial conditions, and target quality
criteria. Automation (in the form of a decision support
system) would allow standardizing the approach to
selecting stages, reducing the influence of the human
factor, shortening the time required to prepare the
assessment, and increasing the comparability of results,
while retaining the possibility of expert adjustment
in non-standard cases.

In view of the above, a promising direction for
further development is to expand the functionality of such
a system through intelligent mechanisms for working
with data and queries: in particular, the introduction of
semantic search in the knowledge/measurement base
and typical cases, the individualization of results
(for example, by adapting recommendations to a specific
type of room and nature of use based on accumulated
behavioral data), as well as the use of external NLP
modules to improve the accuracy of processing
complex text queries and generating more relevant
recommendations. This will not only automate the
selection of the sequence of examination stages,
but also increase the accuracy, convenience, and practical
value of the results for the end user.

9. Conclusions and prospects for further research

The paper showed that the main goal of acoustic
expertise in enclosed spaces is to create optimal acoustic
properties of the sound field. At the same time, acoustic
expertise is implemented as a sequence of stages that is
sensitive to the functional purpose of the room, design
constraints, and the characteristics of the sound content,
which has a significant impact on both the content of
individual stages and the possibility of changing the
sequence of stages. The specific sequence and content
of the stages of acoustic expertise for each object are

Asmomamuzosani cucmemu ynpaenints ma npunaou aemomamuxu. 2026. Ne 1 (188)

Management Information System and Devices. 2026. No. 1 (188)

usually determined by a specialist based on their
professional experience.

To achieve the set goal, the study analyzed the four
stages of acoustic expertise. The tasks to be solved
at each stage were formulated, in particular:

— at the first stage, architectural and construction
solutions are checked in order to identify surfaces that
focus sound rays, which can lead to a significant
reduction in the diffusivity of the sound field, as well as
checking for the presence of parallel surfaces that
create conditions for the formation of standing waves;

— at the second stage, measures are developed
to correct the acoustic deficiencies of the room
(recommendations on the selection of sound-reflecting
and sound-absorbing materials);

— at the third stage, the design solutions proposed at
the first and second stages are checked by means of
acoustic modeling;

— the results of the fourth stage are the
characteristics of the sound field measured at control
points in the room.

Three fundamental mathematical theories were
considered, namely: statistical theory, geometric (ray)
theory, and wave theory, which are used to determine
acoustic characteristics, their scope of application,
and limitations.

The features of conducting acoustic expertise
for different types of rooms were analyzed, and
recommendations were formed on adapting the sequence
and content of the stages of conducting the expertise
depending on the purpose of the room and the
characteristics of the sound content. Thus, the goal
of the work has been achieved, since the conduct
of acoustic expertise for different types of premises
has been scientifically and technically substantiated
and systematized, and recommendations have been
formulated for adapting its stages depending on the
purpose of the premises and the characteristics of the
sound content, which creates the basis for further
formalization and automation of the process.

Prospects for further research include formalization
and further automation of the process of forming the
sequence and content of stages depending on the type of
room. The implementation of a decision support system
for acoustic expertise will allow standardizing the
approach to the selection of stages, reducing the influence
of the human factor, and increasing the effectiveness
of expertise, while maintaining the possibility of expert
correction in non-standard cases.
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AHAJII3 ETAIIB AKYCTUYHOI EKCIIEPTU3U 3AMKHEHHUX NPUMIIIEHb

Axkmyansuicms. Y pobomi posensinymo axycmuyHy eKCnepmusy 3aMKHEHUX RpUMiujeHb Di3H020 NPUSHAYEHHA 3 02as0y
Ha 0coOnUB0CMi 36YKOB020 KOHMEHMY, CQOPMOBAHO MEXHIYHI Ma NPOEKMHI peKOMeHOayii 01 OMPUMAHHA ONMUMATLHUX
eracmugocmetl 36yko6020 noas. llpodemoncmposano, w0 O pi3HUX Munie npumiuensv (KOHYepmHi 3aau, KOHGepeHy-3au,
npec-yenmpu, ogicu, nepecosopHi KiMHAmMu mowjo) icHyloms cneyu@iuni umMou wooo HeoOXIOHUX 61ACMUBOCMEN 36YK0B0O20 NOIS,
nociioosHoCmell emanié ekcnepmu3u ma ocooaugocmeti nposedents Koxicnozo emany. Tomy akmyanbHum 3a80aHHAM € pO3POOIEHHS
peKomeHoayitl wooo aKyCmuuHoi eKCcnepmusu 3aNexiCHO 60 Muny npuMiujeHHs 3 Memorw opmanizayii ma nooarbuioi
asmomamusayii yvozo npoyecy. IIpeomemom Oocnioxncenna € memoou SUSHAYEHHA AKYCMUYHUX 61ACIUBOCTNEU 3AMKHYMUX
npumingenv ma ix onmumizayis. Mema pobéomu nonseac 6 po3podienti peKomMenoayiti Wooo CMEOPEHHs. ONMUMATLHUX AKYCIMUYHUX
enacmugocmetl 3 02150y HA NPUSHAYEHHS NPUMILYEHHS. Ma cneyu@ixy 36YK08020 KOHMEHMY 3 00NOMO2O0I0 AHANi3y ocodaugocmeri
akycmuunoi excnepmu3u Oist Pi3HUX TUNIE NPUMIWEHb | HA a0anmayilo emanie excnepmusu Ol KOMNCHO20 MUny npumiujeHv.
3agoanna 00CNiOHCEHHA: NPOAHANIZY8AMU emany aKyCMU4HOi eKkcnepmu3u ma 3a80anHsa, AKi pO38 A3VI0MbCA HA KOXCHOMY emani;
PO32TAHYMU MAMEMAMUYHI MEMOoOU GUIHAYEHHs AKYCIMUYHUX lacmueocmel, cgepu ix 3acmocy6ants 1 0OMediCeHHs; GUIHAUUMU
0CoOUBOCME AKYCIMUYHOT eKCnepmu3u 05 PI3HUX MUnieé npumiujeHv 1 a0anmyeamu eman eKCnepmu3u 3aleiCHO 8I0 NPUSHAYEHHS.
npumingenns 1 ocodoaugocmeti 38yko6o20 koumenmy. Memoou oocnidxycenns. Y pobomi 3acmocosano memoou cmamucmuyHoi
meopii 012 po3paxyHky uacy pesepbepayii. I'eomempuuna meopis po3enidae 36yK AK CYKYHHICMb NPOMEHI8 i 3aCOCO8YEMbCs
0151 ananizy cmpykmypu iooummise 6i0 Nno6epxoHb i GUAGIEHH AKYCMUYHUX Oepekmis y CKIAOHUX 3a (POpMOIO NPUMIUjeHHSIX.
Xeunvbogy meopiio 6npoeadiceno 0t ananizy 61acHux Moo (pesonamncie) npumiwenns. Jocazuymi pezynomamu. Posenanymo emanu
AKyCmu4Hol eKcnepmusu, 61acmugoCcmi 36YK06020 MO, AKI OOCHIONCEHO HA KOJICHOMY emani, MamemMamuiti Memoou GU3HAYEeHHs
akycmuunux eiacmusocmeti i pekomenoayii wjooo ix onmumizayii. Hazonoweno na 0coOnusocmsax KO#CHO20 emany 3 02140y
Ha mun npumiwenns. Bucnoexu. Ananiz axycmuunoi excnepmusu Onsi pi3HUX Munie npumiujeHb oacmv 3mo2y opmanizysamu
yeii npoyec, 3mMeHwUmMuU cy6 €EKMUGHUL CKIAOHUK i niosuwumu O00CmoGipHicmy pezyabmamis. /locsieHymi pezynibmamu ceiouamo
npo NepCHneKmMusHicms NOOANbUUX OOCTIONCEHb V Hanpami opmanizayii ma nodyoosu KoMn 'IOmMepHoi cucmemu HiOMPUMKU
NPUUHAMMS piwiens 015l NPO6edeHHsl AKYCIMUYHOI eKcnepmusu.

Knwuogi cnoga: axycmuuna excnepmusa; emanu, 36YKOSULl KOHMEHM, AKYCIMUYHI 61ACMUBOCMI; ORMUMI3AYIA, MeEXHIUHI
mMa NPOEKMHI peKOMeHOayil.
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